




2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 
 
 

 1 

Poster 

Track 
1. NANOTECHNOLOGY 

Poster 

No. 

Author Name Title of Poster Name of 

Organization 

Page 

No. 

NT001 Patel Priya Formulation and Evaluation of 

Lactoferrin Nanoparticles Loaded 

Insitu gel for Postmenopausal 

Osteoporosis 

Saurashtra 

University 

50 

NT002 Arti A. Bagada Design and Evaluation of Nasal 

Clozapine Loaded Polymeric 

Lipid Hybrid Nanoparticles for 

Improved Brain Delivery 

Saurashtra 

University 

51 

NT003 Rudra Pratap 

Singh 

 

Formulation, Characterization and 

Evaluation of Micellar Loaded 

Complex of Cuminum Cyminum 

to Treat Respiratory Infections 

Columbia Institute 

of Pharmacy 

52 

NT004 Wani Shahid Ud 

Din 

Silk Fibroin Nanoparticles for 

Enhanced Ciprofloxacin 

Hydrochloride Based Ocular 

Drug Delivery 

University of 

Kashmir 

54 

NT005 Parihar Akshay Investigating the expedience of 

Ivacaftor Nanosuspension for 

Pediatric delivery: Preparation, 

Characterization, Optimization & 

In-vitro Studies 

Ganpat University 55 

NT006 Patel Kishan Development and 

Characterization of Solid Lipid 

Nanoparticles for Oral Delivery 

of Edaravone 

K B Institute of 

Pharmaceutical 

Educational and 

Research 

56 

NT007 Raycha Madhav Formulation, Development and 

Optimization of Topical Solid 

Lipid Nanoparticles Containing 

Momentasone Fumarate 

K B Institute of 

Pharmaceutical 

Educational and 

Research 

57 

NT008 Verma Kunal Development of ARV loaded 

Nanoemulsion for Management 

of NeuroAIDS 

Meerut Institute of 

Engineering and 

Technology (MIET) 

58 

NT009 Desai Jagruti Karanjin Loaded Nano Gel 

Formulation for the Treatment of 

Psoriasis 

Charotar University 

of Science and 

technology 

(CHARUSAT) 

59 

NT010 Vanza Jigar Fabrication of EGFR Inhibitor- 

Loaded Liposomal Dry Powder 

Inhaler for Pulmonary Delivery in 

the Treatment of Lung Cancer 

Charotar University 

of Science and 

technology 

(CHARUSAT) 

60 

NT011 Patel Ashwini Unsaturated Fatty Acid Based Babaria Institute of 61 
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Vesicular Drug Delivery System 

for Antifungal Agent 

Pharmacy 

 

NT012 Joshi Khevana Design, Development and 

Characterization of Berberine 

HCl Eluting Bio-Degradable 

Stent for Esophageal Cancer 

L. J. Institute of 

Pharmacy 

62 

NT013 More Mahesh Design and Development of 

Surface Engineered Folic Acid 

Grafted Magnetic 2D Carbon 

Backbone Nanocarrier for 

Selective Inhibition of Lung 

Cancer 

Dr. Rajendra Gode 

College of Pharmacy 

 

63 

NT014 Jana Pradip Fluorescent Carbon Dots 

Decorated with Folic acid for 

Targeted Delivery in Cancer 

Birla Institute of 

Technology 

64 

NT015 Parmar Ramesh Development of Nanotechnology-

Based Formulation of Deferasirox 

to the Enhancement of Solubility 

and Bioavailability by Media 

Milling Technique 

Marwadi University 

 

 

65 

NT016 Padalia Rutvi 

 

Interaction of Nano Particulate 

TiO2 with Aloe Barbadensis 

Miller, EDTA , Vitamin E, Linum 

Usitatissimu, Sesamum Indicum 

L. for Formulating an Anti-

Aging, Sunscreen Cum 

Moisturiser 

V.V.P. Engineering 

College 

 

 

66 

NT017 Shah Saakshi To formulate Curcumin 

microemulsion using Nigella oil 

for the treatment of PCOS 

L.J. Institute of 

pharmacy 

67 

NT018 Chaudhari 

Komal 

Gopichand 

Fabrication of Surface-Tailored 

Carbon Quantum Dots for 

Sensing of Reduced glutathione 

in Human Serum Samples and 

HeLa Cell Imaging 

H.R Patel Institute 

of Pharmaceutical 

Education and 

Research 

68 

NT019 Chaudhari 

Sharayu Sandip 

Development of Poly-L-Lysine 

Surface Anchored Fluorescent 

Nanoprobe for Highly Sensitive 

and Selective Detection of 

Cysteine And Homocysteine in 

Human Serum Samples 

H.R Patel Institute 

of Pharmaceutical 

Education and 

Research 

69 

NT020 Bhosale 

Vaishnavi 

Preparation and Evaluation of 

Modified Chitosan Nanoparticles 

Using Anionic Sodium Alginate 

Polymer for Treatment of Ocular 

Disease 

National Institute of 

Pharmaceutical 

Education and 

Research, 

Hyderabad 

70 
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NT021 Chakole 

Chandrashekhar 

Nanocomposite Hydrogel of 

Brinzolamide And Curcumin for 

Ocular Delivery: Combine 

Approach of Neuroprotection and 

Oculo-Antihypertensive Effect in 

Glaucoma Management 

Delhi Institute of 

Pharmaceutical 

Sciences and 

Research (DIPSAR) 

72 

NT022 Chaudhari 

Bhagyashree 

Phytofabrication of Selenium 

Nanoparticles from Terminalia 

arjuna Bark Extract and its 

Biopotential Applications 

St. John Institute of 

Pharmacy and 

Research 

 

73 

NT023 Muheem Abdul Development of an Antiretroviral 

Drug-Loaded Lipid based 

Nanocarriers with p-glycoprotein 

Inhibitor for Management of HIV 

Infection 

Jamia Hamdard 74 

NT024 Kaushiki Ash Niosomes: A Nanomedicine 

Carrier Used for Targeted Drug 

Deliver 

Birla Institute of                                          

Technology Mesra 

75 

NT025 Gautmi Ubharani A Review on Antimicrobial 

Resistance Superbugs Preventive 

Nanotechnology 

Dharmsinh Desai 

University 

 

76 

NT026 Patel Vanshika Nanophytomedicine: A Promising 

Tool for Bioavailability 

Enhancement of 

Phytoconstituents 

Dharmsinh Desai 

University 

 

77 

NT027 Shah Rushil Recent Advances in Herbal Nano 

formulation for Treatment of 

Eczema 

Nirma University 

 

78 

NT028 Shastri Harshil Review: Nose-to-Brain Drug 

Delivery Using Biopolymer 

Nanoparticles 

Dharmsinh Desai 

University 

 

79 

NT029 Tailor Shalini Exploring Nanotechnology for 

Optimizing Herboceuticals for 

Sustainable Drug Delivery 

Mohanlal Sukhadia 

University 

80 

NT030 Gupta Nimish A Critical Appraisal of 

Functionalized 2D Carbon Based 

Nanomaterials for Drug Delivery 

Applications 

ISF College of 

Pharmacy 

81 

NT031 Preyash Panchal Proniosomes Nanoparticle for 

Treatment of Peripheral Arterial 

Disease  

Parul Institute of 

Pharmacy 

Parul 

University,Vadodara 

(Limda),Gujarat 

82 

NT032 Margi Bhut Proniosomal Gel: A Novel 

Approach on Provesicular Drug 

Dharmsinh Desai 

University 

83 
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Delivery System 

NT033 Katkar Amruta Appreciation for the Biomimetic 

Synthesis of Nanoparticles and 

Potential Applications 

Dr. L. H. 

Hiranandani College 

of Pharmacy 

84 

NT034 Thakkar Jinal Novel Approaches towards Nano-

Therapy for Alzheimer-A Review 

L.J. Institute Of 

Pharmacy 

85 

NT035 Gajjar Dhanvi Nanopharmaceuticals for the 

Sustainable Treatment Of Vitiligo 

L.J. Institute Of 

Pharmacy 

86 

NT036 Patel Vishwa Major Role of Nanoparticles with 

Platinum Drug for Colorectal 

Cancer Therapy 

Ramanbhai patel 

collage of pharmacy 

 

87 

NT037 Bhavya Shah Evaluation of Polymeric 

Nanoparticles for Follicuar Drug 

Delivery 

Nirma University 88 

NT038 Muskan Joshi Nanoformulations for the 

Treatment of Atopic Dermatitis 

Nirma University 89 

NT039 Saraf Ananya 

 

Smart Pills: A Revolutionary 

Change 

Gujarat 

Technological 

University 

90 

NT040 Ughreja Reena Nanoparticle Excipient Toxicity: 

Negligence or Acceptance 

B. K. Mody 

Government 

Pharmacy College 

91 

NT041 Amitkumar G 

Vitthani 

Review on Recent advantages of 

Nanotechnology: Long-Acting 

Injectables 

Dharmsinh Desai 

University 

92 

NT042 Bhavsar Ankita Herbonanoceuticals: New 

Horizons in Repurposing, 

Repositioning and Reformulation 

of Herbal Drugs 

Indukaka Ipcowala 

College of Pharmacy 

93 

NT043 Padhiyar Dhvani Recent Advances in Nose-to-

Brain Targeting via 

Nanoparticulate Drug Delivery 

Systems for the Treatment of 

Neurological Diseases 

Nirma University 94 

NT044 Shah Vrushti Ascendance of Smart Drug 

Delivery System: Nanosponges-A 

Review 

Dr. Kiran & Pallavi 

Patel Global 

University 

95 

NT045 Tyagi Aditi The Role of Nanotechnology in 

Drug Discovery- A Review 

Parul Institute of 

Pharmacy 

96 

NT046 Awate Pravin Formulation and Evaluation 

Etizolam Loaded Polymeric 

Nanoparticles in treatment of 

Anxiety Disorders: Research 

Career Point 

University 

97 

NT047 Patel Ankit Design and Development of 

Stealth Liposomal Formulation of 

Pemetrexed by Remote Loading 

Method 

Dharmsinh Desai 

University 

98 
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NT048 Patel Parth Design, Development and 

Evaluation of Hesperidin 

Microemulsion for Treatment of 

Neurodegenerative Disorders 

National Institute of 

Pharmaceutical 

Education and 

Research (NIPER)-

Raebareli 

99 

NT049 Suthar Teeja Development and Evaluation of 

Bedaquiline Fumarate 

Microemulsion for Interventions 

in Pulmonary MDR-Tuberculosis 

National Institute of 

Pharmaceutical 

Education and 

Research (NIPER)-

Raebareli 

100 

NT050 Prajapati Bijal Characterization And Behavioral 

Evaluation of Developed 

Asenapine Maleate Loaded 

Microemulsion for Nose to Brain 

Delivery 

Parul University 101 

NT051 Bhadange 

Asawari 

Formulation And 

Characterization of Topical 

Nanoemulgel for Aggressive 

Fungal Infection 

Institute of 

Pharmaceutical 

Education and 

Research 

102 

NT052 Patel Janvi QBD Driven Development of 

Antifungal Microemulsion as a 

Potential Topical Therapy for the 

Treatment of Dermatophytes 

Triggered Nail Infection 

Charotar University 

of Science and 

Technology 

(CHARUSAT) 

103 

NT053 Bhatt Nandini Exploring the Potential of 

Polymeric Nanocapsules as a 

Targeted Topical Delivery 

Vehicle for the Transungual 

Treatment of Onychomycosis 

Charotar University 

of Science and 

Technology 

(CHARUSAT) 

104 

NT054 Belgamwar Aarti Advancement in Nano Drug 

Delivery for Targeting Lung 

Carcinoma 

Shri Vile Parle 

Kelvani Mandal’s 

Institute of 

Pharmacy 

105 

NT055 Gupta Nikita A Roadmap to Developing 

Therapeutic Interventions for the 

Treatment of Respiratory 

Diseases 

Nirma University 106 

NT056 Raveena Udhani A Comprehensive Study: 

Traditional and Cutting-Edge 

Analytical Techniques for the 

Biomarker based Detection of the 

Micronutrients & POC Sensing 

Directions for Next-Generation 

Diagnostic 

Nirma University 107 

NT057 Mahobiya 

Reetisha 

Thermosensitive Liposomes – 

Promising Tool for Targeting 

Tumour 

Nirma University 108 
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NT058 Lajja D. Patel Nanosponges in topical drug 

delivery systems: Challenges & 

Future Ahead 

Nirma University 109 

NT059 Pathak Fagun Application of Liposomal 

Formulations for Management 

and Treatment of 

Neurodegenerative diseases. 

Nirma University 110 

NT060 Parekh Aman A Targeted Drug Delivery 

System Based on Nanoparticles 

for Brain Tumors 

Nirma University 111 

NT061 Vipani Shreya Janus Particles in Drug Delivery 

System 

Nirma University 112 

NT062 Shah Jigar Microneedle with 

Nanotechnology: Strategy Using 

Suprachoroidal Space for 

Treatment of Posterior Diseases 

of Eye 

Nirma University 113 

NT063 Solanki 

Dhruvikumari 

Kiritsinh 

Nano Structured Lipid (NLCs) 

Carrier-Based Drug Delivery 

System for Wound Healing 

Management – A Review 

Nirma University 114 

NT064 Neetika Sharma Quality By Design Approach for 

Herbal Nanoformulations 

Delhi 

Pharmaceutical 

Sciences and 

Research University 

115 

NT065 Patel Prima Nanomicelles: A Novel Approach 

to Increase Solubility of 

Hydrophobic Drug 

Anand Pharmacy 

College 

116 

NT066 Rohit Bhavika Nanosuspension: An Effective 

Drug Delivery System 

Anand Pharmacy 

College 

117 

NT067 Shah Bhoomi Recent trends in Nanoparticles for 

treatment and diagnosis of Colon 

Cancer 

Nirma University 118 

NT068 Malik Ayushi Anti- oxidant Nano-warriors from 

Syzygium cumini 

Mohanlal Sukhadia 

University 

119 

NT069 Aqsa Sama Magnetic Nanoparticles – A 

Promising Tool for Targeted 

Drug Delivery System- Review 

Article 

K. B. Institute of 

Pharmaceutical 

Education and 

Research 

120 
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Poster 

Track 
2. PHARMACEUTICS 

Poster 

No. 

Author Name Title of Poster Name of 

Organization 

Page 

No. 

PT001 

 

Gohel Hiral Exploring Discriminatory 

Dissolution Media for 

Multiarticulate Drug Delivery 

System 

K B Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, Gujarat 

121 

PT002 Patel Jaini 

Kiritbhai 

 

Formulation and Evaluation of 

Selexipag Sublingual Tablets 

Sharda School of 

Pharmacy, Pethapur, 

Gandhinagar 

122 

PT003 

 

Sadriwala 

Alefiyah 

Preparation and Evalution of 

Essential Oil Containing 

Microemulsion of Dental Care 

K.B Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, Gujarat. 

123 

PT004 

 

Ahire Shubham    Development and Optimisation of 

Novel Platform Technology for 

Oral Controlled Drug Release 

Using Erosion Based Matrixing 

Polymers 

K.B Institute of 

Pharmaceutical 

Education and 

Research, Gandhinagar 

Gujarat 

 

124 

PT005 Patel Rutvi Design and Development of 

Piroxicam Organogel for Transdermal 

Use 

K.B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, Gujarat 

125 

PT006 Pillai Archana Formulation and Evaluation of 

Mouth Dissolving Tablet of 

Bilastine. 

Shankersinh Vaghela 

Bapu Institute of 

Pharmacy 

126 

PT007 Malode Vilas Indomethacin Solid Dispersion 

with Plasdone™ s-630 & 

Polyplasdone™ xl-10 Prepared 

By Twin Screw Melt Granulation 

Ashland (India) Pvt. 

Ltd., Neovantage 

Innovation Parks, 

Synergy Square 3, 

Turkapally, 

Hyderabad- 500078, 

India. 

127 

PT008 Shaikh Uzma Formulation and Evaluation of 

Seabuckthorn Oil Loaded 

Nanoemulsion by Using Ternary 

Phase Diagram 

M.C.E Society’s 

Allana College of 

Pharmacy, Azam 

Campus, Hidayatullah 

Road, Camp, Pune, 

Maharashtra-411001. 

129 

PT009 

 

Parmar 

Unnatiba 

Formulation and Evaluation of 

Paroxetine Hydrochloride 

Transdermal Patch 

Pioneer Pharmacy 

Degree College, 

Vadodara, Gujarat 

 

130 
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PT010 

 

Vagadia 

Shreyansh 

Design Formulation and Evaluation 

of Hollow Microsphere Contained 

Eprosartan Mesylate for Gastro-

Retentive Drug Delivery   system. 

Faculty of 

Pharmacy, Marwadi 

University, Rajkot, 

Gujarat, India-

360003 

131 

PT011 Lodariya Abhay Formulation and Evaluation of Colon-

Targeted Microspheres of            

Dicyclomine Hydrochloride. 

Faculty of Pharmacy, 

Marwadi University, 

Rajkot, Gujarat, India-

360003 

132 

PT012 

 

Harsh Vithlani Development and Evaluation of 

Chronotherapeutic Drug delivery 

System of Febuxostat: Pulsincap 

 

Faculty of Pharmacy, 

Marwadi University, 

Rajkot, Gujarat, India-

360003 

133 

PT013 

 

Pawar Nandini 

 

Formulation and Evaluation of 

Transdermal patch of Thyme Oil 

Oleogel- a Research 

Allana College of 

Pharmacy, Pune, 

Maharashtra 

 

134 

PT014 Pandya Vaishnavi 

 

Design, Development, and 

Optimization of Ocular Nano 

Formulation for TheTtreatment of 

Diabetic Retinopathy -a Research 

L.J. Institute of 

pharmacy, 

Ahmedabad, Gujarat. 

 

135 

PT015 

 

Himani Patel Development and 

Characterization of Sustained 

Release Solid Oral Drug Delivery 

System Containing Ion Exchange 

Resinate of Atenolol 

K. B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, Gujarat 

 

136 

PT016 

 

Deokate Sonali 

 

Development and Evaluation of 

Polymeric Nanogel Drug Delivery 

for Antirheumatic Drugs 

Modern Progressive 

Education Society, 

College of Pharmacy, 

Nigdi, Pune, 

Maharashtra, India. 

137 

PT017 

 

Gohil Prachi Formulation and Evaluation of 

Buccal Tablet of Clozapine 

Pioneer Pharmacy 

Degree College, 

Sayajipura, Vadodara 

138 

PT018 

 

Panjwani 

Deepak 

Tekchand, 

Enhanced Oral Delivery of 

Dipyridamole via Self-Micro 

Emulsifying Drug Delivery 

System 

Oriental University, 

Jakhya Indore-453555 

(MP) India 

 

139 

PT019 Sachdeva Alisha Formulation and Evaluation of 

Thermoresponsive Gel of Levodopa 

Nanoparticles for Intranasal Delivery: 

Nose to Brain Approach for 

Parkinson’s Disease 

Delhi 

Pharmaceutical 

Sciences and 

Research University, 

New Delhi, India 

140 

PT020 

 

Aashish, 

Baboota Sanjula 

Preformulation Studies For Anti-

Retroviral Drug-Loaded 

Nanoformulation for Enhanced 

Bioavailability to Combat Hiv-1 

Department of 

Pharmaceutics, School 

of Pharmaceutical 

Education and 

141 
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Infection. Research, Jamia 

Hamdard, New Delhi, 

India 110062. 

PT021 

 

Gupta Avni Construction of Pseudo- Ternary 

Phase Diagram for Formulation of  

Etoricoxib Microemulsion 

Dr. Vishwanath 

Karad’s School of 

Pharmacy, MIT World 

Peace University, Pune 

411038, Maharashtra 

 

142 

PT022 

 

Nida Nehal Lipid-Based Nanocarrier for 

Combinational Delivery of Kinase 

Inhibitor with a Phytoconstituent 

for the Management of Breast 

Cancer 

School Of 

Pharmaceutical 

Education and 

Research, Jamia 

Hamdard, New Delhi-

110064 

 

143 

PT023 Christian Ruby Formulation and Characterization 

of Local in-Situ Gel for Treatment 

of Periodontal Diseases 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

144 

PT024 

 

Punit S Pandey Silodosin Microemulsion Oral 

Delivery for Improving 

Bioavailability 

Ramanbhai Patel 

College of Pharmacy, 

Charotar University of 

Science and 

Technology, Charusat 

Campus, Changa - 388 

421, Anand, Gujarat, 

India 

145 

PT025 

 

Ajankar Nayan Design of Drug Polymeric 

Nanoparticles Loaded    

Mucoadhesive Buccal Film for 

HIV 

Department of 

Pharmaceutics, PES 

Modern College of 

Pharmacy, Pune, 

Maharashtra, India 

146 

PT026 Vikram Ali 

Javed 

Pre-Formulation Studies for Dual 

Drug-Loaded Nanoformulation 

for the Management of 

Glioblastoma 

Department of 

Pharmaceutics, School 

of Pharmaceutical 

Education and 

Research, 

Jamia Hamdard, New 

Delhi- 110062 

147 

PT027 Kuchekar 

Ashwin 

Design and Development of 

SMEDDS Formulation for 

Anticoagulant Drug 

School of Pharmacy, 

Dr. Vishwanath Karad 

MIT World Peace 

University, Pune. 

411038 

148 

PT028 Savaliya Mehul Formulation and Development of 

Floating Controlled Porosity 

Osmotic Pump Tablets of 

Shri G. H. Patel 

Building, Donor’s 

Plaza, Pharmacy 

149 



2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 
 
 

 10 

Tolperisone Hydrochloride 

 

Department, Faculty of 

Pharmacy, The 

Maharaja Sayajirao 

University of Baroda, 

Fatehgunj, Vadodara-

390002,Gujarat, India 

PT029 

 

Pathan 

Aarifkhan M 

Co-Crystal Assisted In-Silico 

Screening of Lisinopril for 

Bioavailability Enhancement 

M.C.E. Society’s, 

Institute of Pharmacy, 

2390-B, K. B. 

Hidayatullah Road, 

Azam Campus, Camp, 

Pune.411 001, 

Maharashtra, India. 

150 

PT030 

 

Unnithan 

Devika 

Synthesis And Evaluation of Surface-

Engineered Nanoparticles for Dual 

Drug Delivery for the Management of 

Parkinson’s Disease 

Department of 

Pharmaceutics, School 

of Pharmaceutical 

Education and 

Research, Jamia 

Hamdard, New Delhi, 

110062, India 

151 

PT031 

 

Krishna Sharma Comparative Study of Marketed 

Formulation with Prepared 

Ranolazine Tablets using Hmc 

Technique 

Arya Institute of 

Pharmacy Kukas, 

Jaipur, Rajasthan 

3020012 

 

152 

PT032 

 

Krutarth Rakesh 

Shah 

Formulation and Evaluation of 

Luliconazole Nanoparticles 

Loaded Gel for the Treatment of 

Superficial Fungal Infection 

139, Charusat 

Campus, Highway, 

Off, Nadiad - Petlad 

Rd, Changa, Gujarat 

388421 

153 

PT033 Yasmeen Ali 

Javed 

Ex-Vivo Analysis for Drug 

Movement Across the Skin from 

Dual Drug      Loaded NLC 

SPER, Jamia 

Hamdard, (Department 

of Pharmaceutics) 

New Delhi- 110062 

154 

PT034 

 

Pawar Komal In-Situ Mucoadhesive Gel 

Containing Soft Spheres 

Principal K. M. 

Kundnani College of 

Pharmacy, Mumbai, 

Maharashtra 

155 

PT035 

 

Chetna Pardeshi Ibuzole: A Thwart For Nsaid’s 

Causing Gastro-Duodenal 

Endoscopic Ulcer 

MCE Society’s Allana 

College of Pharmacy, 

Camp, Pune-411001, 

Maharashtra, India. 

156 

PT036 

 

Jahanvee Kumar Optimizing the Formulation and 

Evaluation of Inhaled Corticosteroidal 

Suspension for the Treatment of 

Asthma & COPD 

Institute of Pharmacy 

Nirma University, 

Ahmedabad, Gujrat 

 

158 

PT037 Merai Khushboo Development, Optimization and 

Characterization of Eye Drops 

Department of 

Pharmaceutics, 

159 
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Containing a Combination of 

Drugs for Treatment of Glaucoma 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad - 382481, 

Gujarat, India 

 

PT038 Rajgire 

Minakshi 

Characterization and In- Vitro 

Dissolution of Atorvastatin Solid 

Dispersion with the Inclusion of 

Bioenhancer 

Smt. Kisoritai Bhoyar 

College of Pharmacy, 

Kamptee, Nagpur, 

RTMNU, 

Maharashtra, India 

160 

PT039 Gawade 

Ashwini 

Microencapsulation of Clove Oil 

within Sodium Alginate-Gelatine 

Complex: An Innovative 

Approach for Treatment of Dental 

Caries 

 

School of Pharmacy, 

Dr. Vishwanath Karad 

MIT World Peace 

University, 

Pune – 411038 

 

161 

PT040 

 

Hariharan 

Kartik 

Investigating Effects of Lipid 

Nanosystems Containing Anti-Cancer 

Agent for Local Therapy of Oral 

Cancer 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad, Gujarat-

382481 

162 

PT041 

 

Sharma Aparna Novel Drug Delivery System 

(NDDS) in Parkinson’s Disease 

Dept. of Biotech, 

Amity School of 

Medico-legal 

University, Noida 

163 

PT042 

 

Kaila Namrata Critical Quality Attributes of 

Delivery Systems Used for Intra 

Articular Administration and their 

Relevance to In- 

Vivo Performance 

K.B Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, Gujarat 

164 

PT043 

 

Arora Akshita General Overview on Natural 

Polysaccharide in Amelioration of 

Ulcerative Colitis 

ISF College of 

Pharmacy, Moga, 

Punjab 

 

165 

PT044 
Simranjeet Kaur A Sojorum on Liposomal 

Delivery System: Recent 

Advances and Future Prospects 

ISF College of 

Pharmacy, Moga, 

Punjab 

 

166 

PT045 

 

Amisha, Singh 

Amrinder 

 

Recent Advances in 

Nanotechnology Based 

Approaches Against Atopic 

Dermatitis and Emerging Trends 

in Drug Development and 

Designing 

ISF College of 

Pharmacy, Moga, 

Punjab 

 

167 

PT046 

 

Kumari 

Lakshmi, 
Emerging Targeted Therapeutic 

Strategies for the Treatment of 

Triple-Negative Breast Cancer 

Department of 

Pharmaceutics, ISF 

College of Pharmacy, 

Moga, Punjab 

168 
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PT047 

 

Rompicharla 

Narasimha Sai 

Gene Specific Drug Delivery 

Systems and Case Study 

Involving the Successful Attempt 

in Curing t-Cell Leukemia by 

Gene- Editing Technology 

Department Of 

Pharmaceutics, 

Raghavendra Institute 

of Pharmaceutical 

Education And 

Research (Riper)- 

Autonomous, Kr Palli 

Cross, Chiyyedu Post, 

Anantapur- 515721, 

AP,INDIA 

 

169 

PT048 

 

Gawande 

Shambhavi 

Formulation, Development and 

Evaluation of Orally Dissolving 

Film of Zolmitriptan for Better 

Permeation and Bioavailability 

Using Piperine as a Permeation 

Enhancer and Insilico Screening 

as a Tool 

S. No. 40/4 A, Near 

PMC Octroi Post, 

Kondhwa Saswad 

Road, Saswad - 

Bopdev - Pune Rd, 

Kondhwa Budruk, 

Pune, 

Maharashtra 411048. 

 

170 

PT049 Verma Princi A Critical Sojourn of Polymeric 

Micelles: Technological 

Concepts, Recent Advances and 

Future Prospects 

ISF College of 

Pharmacy, Moga, 

Punjab 

 

171 

PT050 

 

Rashmi Kirti Formulation and Development of 

Solid Dispersion of Poorly 

Soluble Drugs 

Department of 

Pharmaceutical 

Sciences and 

Technology, Birla 

Institute of 

Technology, Mesra, 

Ranchi, 835218 

172 

PT051 Upadhyay 

Nandini 

A Review: Gastro-Intestinal 

Permeation Enhancers for Oral 

Peptide Delivery 

Faculty of Pharmacy, 

Dharmsinh Desai 

University, Nadiad, 

Gujarat. 

173 

PT052 

 

Prajapati Hiren Formulation And Evaluation of 

Floating Microballoons of 

Allopurinol 

Pioneer Pharmacy 

Degree College, 

Vadodara 

174 

PT053 Choudhary 

Vimla Naresh 

Formulation And Evaluation of 

In-Situ Nasal Gel of Rizatriptan 

Benzoate 

B.N. College of 

Pharmacy, Udaipur 

(Raj), India 

175 

PT054 

 

Barot Harshit P Multifunctional Mesoporous 

Silica Nanoparticles for Drug and 

Gene Delivery 

Institute of Pharmacy, 

Nirma University, S.G. 

Highway, Ahmedabad, 

Gujarat, India - 382481 

176 

PT055 Ghosh 

Maitrayee 

Role of Nanoparticles in The 

Treatment of Acute Lung Injury 

ISF College of 

Pharmacy, Moga 

177 
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(Ali) 

PT056 

 

Rathi Ashish M Hydrotropy a Review Dr. Rajendra Gode 

College of Pharmacy, 

Malkapur, Dist. 

Buldhana Maharashtra 

443101 

 

178 

PT057 Jaiswal 

Devashish 

Nano-Emulsion Loaded with 

Amphotericin B: a New Approach 

for The Treatment of 

Leishmaniasis 

Institute of pharmacy, 

Nirma University, S.G. 

Highway, Ahmedabad, 

Gujarat, India-382481 

179 

PT058 Dadhania 

Hemali 

Recent Trends and Challenges in 

Development of Medicated 

Shampoo 

Institute of pharmacy, 

Nirma University, S.G. 

Highway, Ahmedabad, 

Gujarat, India-382481 

180 

PT059 Kotak Vivek Future Perspectives of 

Amalgamation of 3D Printing and 

Electrospinning for 

Biofabrications 

Institute of Pharmacy, 

Nirma University 

S.G. Highway, 

Ahmedabad – 382481, 

Gujarat, India 

 

181 

PT060 

 

Panchal Harvi Novel Drug Delivery System for 

Treatment of Melanoma: Skin 

Cancer 

Institute of Pharmacy, 

Nirma University 

S.G. Highway, 

Ahmedabad - 382481, 

Gujarat, INDIA 

182 

 

PT061 

 

Patel Druma Novel Approaches for The 

Treatment of The Inflammatory 

Bowel Disease- a Review 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad, Gujarat 

 

183 

PT062 

 

Jadiya Riddhi Multifunctional Nano Sponge as a 

Carrier for The Treatment of Oral 

Cancer 

Institute of pharmacy, 

Nirma university, 

Ahmedabad, Gujarat. 

184 

PT063 

 

Jain Abhishek Virtual BE model development for 

Oral dosage form of low soluble drug 

Alectinib 

Kadi sarva 

Vishwavidhyalaya, 

Gandhinagar, Gujarat 

 

185 

PT064 

 

Aishwarya Jain Mechanistic Understanding of 

Liposome-Bacterial Cell Fusion 

Process 

Department of 

Pharmaceutics, 

Sinhgad College of 

Pharmacy,Vadgaon 

Bk,Pune-411041, 

Maharashtra, India. 

186 

PT065 

 

Chougle Afreen Development And Evaluation of 

Nanofibrous Solid Dispersion of 

Dolutegravir; A BCS Class II 

Drug for Improved Solubility. 

M.C.E Society’s 

Allana College of 

Pharmacy, Azam 

Campus, 

Hidayatullah Road, 

188 
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Camp, Pune, 

Maharashtra-

411001. 

 

PT066 

 

Kumari Sneha Design and Characterization of 

Microsponge Loaded Topical Gel 

of Luliconazole 

Pioneer Pharmacy 

Degree College, 

Vadodara, Gujarat 

 

189 

PT067 Kamath 

Vaishnavi 

Development of Microsponge 

Loaded Mometasone Furoate 

Controlled Release Gel 

Pioneer Pharmacy 

Degree College, 

Vadodara, Gujarat 

 

190 

PT068 

 

Makwana 

Khushi 

Formulation and Evaluation of 

Nasal Mucoadhesive 

Microspheres Loaded Gel of 

Montelukast Sodium 

Pioneer Pharmacy 

Degree College, 

Vadodara, Gujarat 

191 

PT069 Patel Akash Development of Polymeric 

Nanoparticles for Treatment of 

COPD 

Parul Institute of 

Pharmacy, Parul 

University, P.O. 

Limda, Tal. 

Waghodiya – 

391760 Dist. 

Vadodara, Gujarat. 

 

192 

PT070 

 

Shah Tora Formulation and Evaluation of 

Buccal Tablets of Buspirone 

Hydrochloride 

Parul College of 

Pharmacy and 

Research 

193 

PT071 

 

Maiti ritwik 

 

Formulation, Optimization, And 

Characterization of The Extended-

Release Tablet for The 

Antipsychotic Disorder 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad, 

Gujarat, India - 

382481 

 

194 

PT072 

 

Joshi Reva Process Parameter Optimization 

of Coated Paracetamol Tablets      

Using R&D Coater 

 

School of Pharmacy, 

Dr. Vishwanath 

Karad MIT World 

Peace University, 

Pune, Maharashtra 

 

195 

PT073 Marques 

Shirleen Miriam 

Formulation and Evaluation of 

Oro-mucosal Film Strips 

Containing Felodipine 

Nanocrystals for the Treatment of 

Hypertension with Enhanced 

Bioavailability 

Department of 

Pharmaceutics, 

Manipal College of 

Pharmaceutical 

Sciences, Manipal 

Academy of Higher 

196 
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 Education, Manipal, 

Karnataka, India. 

 

PT074 

 

Paryani Mitali, Study of Lercanidipine Self-

Emulsions in Biorelevant Media 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad 

197 

PT075 Prajapati Parin Fabrication, Optimization, and 

Evaluation of an Extended-

Release Dosage Form as a 

Promising Approach for Once-a-

Day Treatment in Epilepsy 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

 

198 

PT076 Parmar Gayatri Formulation Development and 

Evaluation of Oral Liquid Suspension 

of Antihypertensive Drug 

Department of 

Pharmaceutics, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

 

199 

PT077 Ray Vinayak Solubility Enhancement of BCS 

Class II Drug using Jet Mill 

Micronization Technique 

Department of 

Pharmaceutics, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad – 

382481, Gujarat, 

India 

 

200 

PT078 

 

Akolkar Tejas R Formulation and Evaluation of 

Osmotic Tablets for the treatment 

of Rheumatoid Arthritis 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad, 

Gujarat, India – 

382481 

201 

PT079 

 

Mital Patel Novel Oral Drug Delivery of 

Raloxifene Hydrochloride for 

Treatment of Osteoporosis 

Anand Pharmacy 

College, Anand 

 

202 

PT080 

 

Jayant Sarolia Shell-Crosslinked TPGS Micelles 

as a Drug Delivery Vehicle 

 

Department of 

Pharmaceutics, 

National Institute of 

Pharmaceutical 

Education and 

Research (NIPER), 

Raebareli, Lucknow 

226002, India 

 

203 

PT081 Shah Mohit Recent Advances in 3D Printing Institute of 204 
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 Technologies. 

 

Pharmacy, Nirma 

University 

 

PT082 Gupta Rupa Formulation and Development of 

Berberine Based Phytosome for 

Improvement in Hepatoprotective 

Action 

 

Amity Institute of 

Pharmacy, Amity 

University Haryana, 

Gurugram-121004, 

India 

 

205 

PT083 

 

Chaudhari 

Urvashi 

Polymeric Micelles: A Promising 

Drug Delivery System 
Parul Institute of 

Pharmacy, Parul 

University, P.O-

Limda, TA-

Waghodia, PIN-

391760 

 

206 

PT084 

 

Nishit Patel An Overview on Microneedles as a 

Technique to Enhance Transdermal 

Permeation Drug Delivery System 

Faculty of Pharmacy, 

Dharmsinh Desai 

University, Nadiad-

387001, Gujrat, India 

207 

PT085 Abhi Depani, A New Approach to Improving 

Gastric Retention - Raft Forming 

System 

Faculty of Pharmacy, 

Dharmsinh Desai 

University, Nadiad-

387001, Gujarat, India 

208 

PT086 Popat Ritesh 

Ramesh, 

Crystallo-Co-Agglomerate a 

Review 

Oriental University, 

Sanwer Road, 

Jakhya, Indore 

209 

PT087 

 

Bhanupriy 

Alkesh 

3D Printing Technology in 

Manufacturing of Pharmaceutical 

Dosage Form and Drug Delivery 

Application 

K.B.Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, 

Gujarat 

210 

PT088 Patel Dhrumil 

 

Recent Advances in Hydrogel-

Forming Microneedles 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad-382481 

Gujarat, India 

211 

PT089 Thakkar Drashti An Overview on PLGA Based 

Microspheres for Long Acting 

Parenterals 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

 

212 

PT090 Khushi Gor Pickering Emulsion - A Review 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

213 
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382481, Gujarat, 

INDIA 

PT091 

 

Patel Rutuja ROS- Responsive Drug Delivery 

System- A Review 

Institute of 

Pharmacy, Nirma 

University,S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

214 

PT092 Patel Ishika, Novel Approach for Treatment of 

Rosacea Using Hexosomes. 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad 382481, 

Gujarat, India 

215 

PT093 

 

Sugandh Atul An Overview on Self-

NanoEmulsifying Drug Delivery 

Systems 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad - 

382481, Gujarat, 

India 

216 

PT094 Desai Vidhi Glp-1ras In Transdermal Drug 

Delivery 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

217 

PT095 

 

Sheth Dhwani Recent Developments in Novel 

Vaginal Dosage Forms Used In 

The Treatment Of Trichomoniasis 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

218 

PT096 Mewada Vivek Microneedle Comprehending 

Nano-formulations for 

Transdermal Drug Delivery 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

219 

PT097 Maurya Dimpal “Novel Drug Delivery System For 

Fungal Disease(Dermatophytes)” 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

220 
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382481, Gujarat, 

India 

PT098 Vinchhi Preksha Smart and Multifunctional Wound 

Dressings for Chronic Wound 

Management 

 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

221 

PT099 Bhavsar Yaksh A Novel Ophthalmic Drug 

Delivery System: In-Situ Gel 

 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

222 

PT100 

 

Parikh Dhaivat 

 

An Overview of Artificial 

Intelligence & Its Applications in 

Formulation Development 

Institute of 

Pharmacy, Nirma 

University, S.G. 

Highway, 

Ahmedabad- 

382481, Gujarat, 

India 

 

223 

PT101 Shelke Supriya Development and Evaluation of 

Microwave induced Solid 

Dispersion for Solubility 

Enhancement of BCS class II 

drug, Ivermectin. 

 

S. No. 40/4 A, Near 

PMC Octroi Post, 

Kondhwa-Saswad 

Road, Kondhwa 

Budruk, Pune, 

Maharashtra 411048. 

224 

PT102 

 

Faijmahmad 

Momin 

Formulation Development and 

Optimization of Topical 

Lipidbased Nanoformulation for 

the Treatment of Psoriasis. 

L.J. Institute of 

Pharmacy, 

Ahmedabad, Gujarat 

 

225 

PT103 Rabari Prachi A Novel Technique for Preparing 

Metformin Bilayer Tablet 

Department of 

Pharmaceutical 

Technology, Anand 

Pharmacy College, 

Anand, Gujarat, 

India 

226 

PT104 

 

Gadhvi Varsha Exploration of Chocolate Base for 

the Development of Pediatric 

Dosage Form Containing an 

Antimalarial Drug 

Department of 

Pharmaceutics, 

Anand Pharmacy 

College, Anand, 

Gujarat, India 

227 

PT105 Lokhande Amit Enhanced Intramacrophage M. 

Tuberculosis Killing via 

Polymeric Microparticles co-

loaded with Three Frontline Anti-

Tubercular Drugs in a 

Predetermined ratio 

Department of 

Pharmaceutical 

Sciences & 

Technology, 

Institute of Chemical 

Technology, 

228 
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Mumbai, 

Maharashtra 

 

PT106 Kalayil Nisha V Formulation and Evaluation of 

Esomeprazole Magnesium 

Floating Microspheres 

St. John College of 

Pharmacy and 

Research, Palghar, 

Maharashtra, India 

401404 

230 

PT107 

 

Ipar Vinod Bioenhanced “Turmeric Milk” a 

Natural Remedy as Immunity 

Booster 

Institute of Chemical 

Technology, 

Matunga (E), 

Mumbai, India. 

231 

PT108 

 

Shah Shailvi Linagliptin Loaded 

Nanostructured Lipid Carriers for 

Aiming to Enhance Oral 

Bioavailability 

Ramanbhai Patel 

College of 

Pharmacy, 

CHARUSAT 

University, Anand, 

Gujarat 

 

232 

PT109 Kaushal Neetu Monkey Pox Virus: a Brief 

Review 

Dr. D. Y. Patil 

College of 

Pharmacy, Akurdi, 

Pune 

 

233 

PT110 Shah Yashvi Recent Advances in In-situ Gel 

 

Nirma University, 

Ahmedabad, 

Gujarat, India 

234 

PT111 Patel Mansi Nanosponge: A Novel Drug 

Delivery System 

 

Department of 

Pharmaceutics, 

Anand Pharmacy 

College, 

Anand Pharmacy 

College, Anand, 

Gujarat, India. 

 

235 

PT112 

 

Smit Mehta 

 

Preparation of an affordable 

Veterinary Formulation for 

ommercialization 

Parul Institute of 

Pharmacy , post 

limbda , Waghodia , 

391760 

 

236 

PT113 

 

Dalwadi Mohini Development & Characterization 

of Carvedilol & Ivabradine HCL 

Containing Minitablet for The 

Treatment of Cardiovascular 

Disease. 

Department of 

Pharmaceutics, 

Anand Pharmacy 

College, Anand 

Pharmacy College, 

Anand, Gujarat, 

India. 

 

237 
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PT114 Kaushal Kumar Investigations into Polymorphism 

forms of Prulifloxacin 

 

Kumaun University, 

Uttaranchal, 

Bhimtal, Nainital 
263136 

 

238 

PT115 Rakshit Saxena An Insight Into Enteric Coated 

Microspheres: What? Why? & 

How? 
 

Mahatma Jyotiba 

Phule Rohilkhand 

University Bareilly 

 

239 

PT116 Jadvani Dhruvin Development and 

Characterization of Topical Drug 

Delivery System for Management 

of Alopecia Areata 

K.B. Institute of 

pharmaceutical 

Education and 

research, 

Gandhinagar, 

Gujarat 

240 

PT117 Mishra 

Lopamudra 

Nanocarriers mediated molecular 

targeting strategies for the lung 

cancer therapy 

Department of 

Pharmaceutics, ISF 

College of 

Pharmacy, Moga, 

Punjab 

241 

PT118 Shah Hemani Insights on Hollow Mesoporous 

Silica Nanoparticles 

Department of 

Pharmaceutics, 

Institute of 

Pharmacy, Nirma 

University 

242 
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Poster 

Track 

3. PHARMACEUTICAL CHEMISTRY 

Poster 

No. 

Author Name Title of Poster Name of 

Organization 

Page 

No. 

PC001 Firdaus Ul 

Jannat 

Design, Synthesis, Molecular 

Dynamic Simulation and 

Biological Evaluation of 1,2,4-

Triazole Based Pyrazole Ring 

against Α-Glucosidase as 

Antidiabetic 

Medicinal 

Chemistry and 

Molecular Modeling 

Lab, Dept. of 

Pharmaceutical 

Chemistry, School 

of Pharmaceutical 

Education and 

Research 

243 

PC002 Vyas Vivek K Current Advances in Therapeutic 

Approaches against Ebola Virus 

Infection 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

244 

PC003 Kavita A Highly Efficient and Facile One 

Pot Synthesis of Novel 1-Glyco-4- 

Biphenyl Butenone 

Glycopyranosyl 

Bioorganic 

Laboratory, 

Department of 

Chemistry, 

University of Delhi, 

Delhi-110007 India 

245 

PC004 Pathak Chandni Synthesis and Biological 

Evaluation of various Guanidine 

Derivatives: Green Chemistry 

Approach 

Department of 

Pharmaceutical 

Chemistry, Parul 

Institute of 

Pharmacy, Parul 

University, P.O. 

Limda, Waghodia, 

Vadodara, Gujarat – 

391760 

246 

PC005 Gehlot Pinky A Patent Review of Human 

Dihydroorotate Dehydrogenase 

(hDHODH) Inhibitors and their 

Therapeutic Applications (1999-

2022) 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University, 

Ahmedabad 382481 

India 

247 

PC006 Shabnam Khan Design Synthesis and Evaluation 

of Chromene Derivatives in PCOS 

Management 

Rofel Shri 

G.M.Bilakhia 

College of 

Pharmacy, Namdha 

Campus, Vapi 

Namdha Road, P. B. 

248 
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No 11, Vapi (West) 

396191(Gujarat). 

PC007 Korde Nanda 

Sheshrao 

Synthesis, Spectroscopic and 

Biological Studies of Metal 

Complexes of Β-Diketone 

Dayanand Science 

College,Latur-

413512(MS)India 

and School of 

Chemical sciences, 

Swami Ramanand 

Teerth Marathwada 

Universty, Nanded-

431606 (MS)India 

249 

PC008 Ethape Govind Biocatalyst from Arachis 

Hypogaea from the First Principles 

Department of 

Quality Assurance, 

Dr. L.H. 

Hiranandani College 

of Pharmacy, 

C.H.M College 

Campus, Opp. to 

Railway Station, 

Ulhasnagar (W) – 

421003. Dist. Thane 

Maharashtra 

250 

PC009 Deepak Kumar 

Tripathi 

Insight into Structural Determinant 

of the Interactions between CCL2 

Chemokine and Oxyresveratrol 

Department of 

Biosciences and 

Bioengineering, 

Indian Institute of 

Technology 

Roorkee 

251 

PC010 Amrutkar 

Rakesh Devidas 

ADMET Profiling and Molecular 

Docking Studies of some 

Hydroxyquinoline 

Department of 

Pharmaceutical 

Chemistry K. K. 

Wagh College of 

Pharmacy, 

Panchvati Nasik 

252 

PC011 Damale Manoj Molecular Modeling Study to find 

Novel Antibacterial Agents against 

Haemophilus Influenzae 

Department of 

Pharmaceutical 

Chemistry, Srinath 

College of 

Pharmacy, 

Aurangabad, (MS) 

431136, India 

253 

PC012 Ala Chandu Discovery of Potent DNMT1 

Inhibitors against Sickle Cell 

Disease using Structural-Based 

Virtual Screening, MM-GBSA and 

Molecular Dynamics Simulation-

Based Approaches 

Medicinal 

Chemistry Research 

Laboratory, 

Department of 

Pharmacy, Birla 

Institute of 

254 
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Technology and 

Science Pilani, 

Pilani Campus, 

Pilani-333031, 

Rajasthan, India. 

PC013 Chougule Kishor 

Suryakant 

In-Silico Evaluation of 

Bisphosphonates as potential 

SARS-Cov-2 Rdrp Inhibitors 

Department of 

Pharmacy, Birla 

Institute of 

Technology and 

Science Pilani 

255 

PC014 Bhavsar Krishna Virtual Screening of Naturally 

occurring Polyphenols in search of 

Potential Antimalarial Agent 

L. M. College of 

Pharmacy, 

Ahmedabad, 

Gujarat 

256 

PC015 Patel Disha Virtual Screening, ADMET 

Analysis, and Molecular 

Dynamics Study in search of 

Potential Dpre1 Inhibitors 

L. M. College of 

Pharmacy, 

Ahmedabad, 

Gujarat 

257 

PC016 Neshat Naziya Identification of Potential Target 

through Network Pharmacology 

and Reverse Pharmacology 

Approach for Alzheimer Disease 

School of 

Pharmaceutical 

Education and 

Research (SPER), 

JamiaHamdard, 

New Delhi, 110062, 

India. 

258 

PC017 Gopesh C. 

Gajera 

Synthesis and Characterization of 

Pyrazole Derivatives 

Department of 

chemistry , 

Saurashtra 

university 

259 

PC018 Mokariya 

Jaydeep 

Design and Synthesis of 

Triazolo/Benzimidazolo-

Pyrimidine Derivatives linked with 

1,2,3-Triazole and their 

Antimicrobial and Antimalarial 

Activity 

Department of 

Chemistry, Sardar 

Patel University 

260 

PC019 Patel Reenaben Design, Synthesis, Antimicrobial 

Evaluation, and Molecular 

Docking Study of Novel 

Oxindole-Indole Clubbed 1,2,3-

Triazole Hybrids 

Department of 

Chemistry, Sardar 

Patel University 

261 

PC020 Yadav Ruchi Recent Updates on In-Silico 

Techniques of Drug repurposing 

for Treatment of Diabetes Mellitus 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University 

262 
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PC021 Patel Heena Synthesis of 2-(4-(4-

Acetylpiperazin-1 Yl) Phenoxy)-

N-Phenylacetamide Derivatives 

and Evaluation of their 

Cytotoxicity Activity 

Department of 

Chemistry, Shri M 

& N Virani Science 

College, Saurashtra 

University 

263 

PC022 Kalathil Tresa Synthesis and Computational 

Study of Prospective Anti-

Infective Agents 

St. John Institute of 

Pharmacy and 

Research 

264 

PC023 Nidhi Saini The Potential Role of PARP1 

Inhibitors in Cancer Therapy 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University 

265 

PC024 Kharwar Ruby In-Silico Analysis of Plant Derived 

Inhibitors To Combat Viral STDs 

Department of 

Industrial 

Chemistry, ITM 

Vocational 

University, 

Vadodara – 391 

760, Gujarat (India). 

266 

PC025 Sahil Kumar Design and Synthesis of Nitric 

Oxide Analogues as Novel 

medicinal agents 

Department of 

Pharmaceutical 

Chemistry, Delhi 

Institute of 

Pharmaceutical 

Sciences and 

Research 

(DIPSAR), Delhi 

Pharmaceutical 

Sciences and 

Research 

University, New 

Delhi 110017, India.  

267 

PC026 Chaube Udit Search For an Effective 

Heterocyclic Nitrogen-Containing 

Scaffold for The Treatment of 

Cancer 

Institute of 

Pharmacy, Nirma 

University 

268 

PC027 Vekariya 

Drashtiben 

Comprehensive Coverage on Anti-

Mycobacterial Endeavour 

Reported In 2022 

L. M. College of 

Pharmacy 

269 

PC028 Jignasa Savjani Regulation Of N-Nitrosamine 

Impurities in Pharmaceutical 

Products 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University 

270 
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PC029 Mehta Bhautik Benzothiazinone: A Review on 

Chemistry Synthesis and 

Therapeutic Importance as Anti-

TB Agent 

L. M. College of 

Pharmacy 

271 

PC030 Afzal Nagani Design, Synthesis and Biological 

Evaluation of New Pyrazolo [3, 4-

b] Pyridine Derivatives 

Department of 

Pharmaceutical 

Chemistry, Parul 

Institute of 

Pharmacy, Parul 

University 

272 

PC031 Bhumika Patel Mycobacterial ATP Synthase as 

Novel Target: An Epiphany in 

Drug Discovery 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University 

273 

PC032 Savaliya Mili Recent Insight Into The 

Therapeutic Potential Of 

Pyrrolo[2,3-d]Pyrimidine 

Derivatives As Kinase Inhibitors 

L.M. College of 

Pharmacy 

274 

PC033 Sahore Ketki New Developments in Cancer 

Immuno- and Gene Therapy 

Department of 

Pharmacy, School 

of Health Sciences, 

Sushant University 

275 

PC034 Pratik Khona Design, Synthesis and Biological 

Evaluation of 1-H-Pyrazolo[3,4-B] 

Pyridine-3-Amine as an Anti-

Tuberculer agents 

Department of 

Pharmaceutical 

Chemistry, Parul 

Institute of 

Pharmacy, Parul 

University 

276 

PC035 Thakor Ekta Mycobacterial F0F1-ATP 

Synthase Salient Target in 

Expanse of Drug Discovery 

Against Tuberculosis- Progress 

and Challenges 

Department of 

Pharmaceutical 

Chemistry, Institute 

of Pharmacy, Nirma 

University 

277 
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Poster 

Track 
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Poster 

No. 

Author Name Title of Poster Name of 
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Page No. 

PL001 Tiwari Arun Modulatory Effect of Inula 

racemosa Hook on Abrogated IPC 

Mediated Cardioprotection in 

Diabetic Rats 

 

Department of 

Pharmaceutical 

Sciences, Sam 

Higginbottom 

University of 

Agriculture, 

Technology and 

Sciences, Prayagraj, 

UP-211007, India 

 

278 

PL002 Chordiya 

Harshita S 

Study on Effects of Dust and 

Pollution on Peak Expiratory Flow 

Rate in Bus Conductors and 

Drivers 

 

Department of 

Pharmaceutical 

Chemistry, SNJBs 

Shriman Sureshdada 

Jain College of 

Pharmacy, 

Chandwad, Dist- 

Nashik, 

Maharashtra, India 

 

279 

PL003 Gelat Brijesha Transforming Growth Factor-

Beta2 and Hydrogen Peroxide 

Induced Oxidative Stress on 

Human Retinal Pigment Epithelial 

Cells 

 

Department of 

Zoology, BMTC, 

HG and WBC, 

School of Sciences, 

Gujarat University, 

Ahmedabad-

380009, Gujarat, 

India 

 

280 

PL004 Solanki Nilay Neuroprotective Potential of 

Trans-Cinnamic Acid in 

Scopolamine Induced Dementia in 

Rats 

 

Department of 

Pharmacology, 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology, 

CHARUSAT 

Campus, Changa 

388421, Gujarat, 

India 

281 

PL005 Faldu Khushboo Evaluation of the Potential of 

Avanafil in Modulating Tau 

Department of 

Pharmacology, 

283 
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Pathology and Astrocyte 

Expression in Streptozotocin-

Induced Alzheimer’s Disease 

Model in Rats 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

PL006 Saxena 

Bhagwati 

Neuroprotective Effect of 

Taxifolin Against Scopolamine 

Induced Rat Model of Alzheimer’s 

Disease 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad 

 

284 

PL007 Soni Ritu Elucidating Novel Molecular 

Targets for Parkinson’s Disease 

Therapy 

 

Dept. of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat 

 

285 

PL008 Soni Jay Chemokine Receptor CXCR4: A 

Systematic Review 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat 

 

286 

PL009 Daude Rakesh 

B. 

Luteolin Alleviates Renal 

Ischemia-Reperfusion Injury in 

Streptozotocin Induced Diabetic 

Dats by Inhibiting Metalloenzymes 

and Suppressing Oxidative Stress, 

Inflammatory Response and 

Fibrosis 

 

Department of 

Pharmacy, 

Government 

Polytechnic, 

Jalgaon-425001, 

Maharashtra, India 

 

287 

PL010 Kevlani Vijay Root Extract of Jatropha Curcas L. 

(Euphorbiaceae) Attenuates 

Cerebral Ischemia-Reperfusion 

Injury in BCCAO Rat Model 

Through PPAR Agonistic Activity 
 

Department of 

Pharmacology, LJ 

Institute of 

Pharmacy, 

Ahmedabad, 

382210, India 

 

288 

PL011 Rathod Hritik Therapeutic advances in Dravet 

Syndrome - A devastating form of 

Epilepsy 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad- 38248, 

Gujarat, India 

 

289 

PL012 Goswami D. Evaluation of Antiurolithiatic Babaria Institute of 290 
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Pooja Activity of Caffeic Acid Against 

Ethylene Glycole-Induced Renal 

Calculi in Rats 

 

Pharmacy, 

Vadodara 

 

PL013 Tapshale 

Mahesh 

Survey Based Research of 

COVID-19 with Data of Patients 

from Iran and India 

 

140/4 A, Near PMC 

Octroi Post, 

Kondhwa Saswad 

Road, Saswad - 

Bopdev - Pune Rd, 

Kondhwa Budruk, 

Pune, 

Maharashtra 411048 

 

291 

PL014 Patel Dharmik 

M 

A Conventional and Novel 

Biomarker Used for the Early 

Detection of Hepatocellular 

Carcinoma 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad- 

382481, Gujarat. 
 

292 

PL015 Dave Srusti Molecular Mechanism of Altered 

Protein Metabolism in Cancer 

Associated Cachexia 

 

Institute of 

Pharmacy, Nirma 

University 

 

293 

PL016 Mahur Amisha Role of Tumor Necrosis Factor-

Alpha (TNF-α) and Interlukin-6 

(IL-6) in Cardiac Cachexia 

 

Institute of 

Pharmacy, Nirma 

University 

 

294 

PL017 Shahid Ayesha A Study on Correlation of Fetal 

Haemoglobin in Different Cancer 

Patients and Sickle Cell Anaemia 

Disease 

 

Department of 

Pharmaceutical 

Sciences & 

Technology, Birla 

Institute of 

Technology, Mesra, 

Jharkhand 

 

295 

PL018 Panchal Zalak Investigation of Neuroprotective 

Action of Cod liver Oil in D-

galactose Induced Alzheimer’s 

Disease Model 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat – 382481 

296 

PL019 Gadavala Sarah Evaluation of Effect of Ethanolic 

Extract of Cassia Tora Seeds on 

Permeability of Etoposide Using 

Everted Chicken Small Intestine 

 

Marwadi 

University, Rajkot-

Morbi Road, Rajkot 

360003 Gujarat, 

India 

 

297 
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PL020 Sahu Dipika Cathepsins' Influential Role in 

Cancer: A Comprehensive Review 

of the Impact of Cathepsin B on 

Colorectal Cancer 

 

Dept. of 

Pharmacology, LJ 

Institute of 

Pharmacy, 

Ahmedabad, 

Gujurat 

 

298 

PL021 Shah  Anjali Role of Human Machine 

Interaction Techniques in 

ADVANCE Clinical Research 

 

Dept. of 

Pharmacology, LJ 

Institute of 

Pharmacy, LJ 

University, 

Ahmedabad, 

Gujarat 

 

299 

PL022 Snehal Patel Sexual Dysfunction associated 

with Anti-depressants: Align 

Cascade and Therapeutic Update 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India-

382481 

 

300 

PL023 Sharma Ayush The Role of Transient Receptor 

Potential Canonical Channel as 

Possible Therapeutic Targets for a 

Various Diseases 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat. 

301 

PL024 Trivedi Rahul An In-vitro Anti-arthritic Activity 

of Titrated Extracts of Centella 

Asiatica Leaves & Trigonella 

Foenum Graecum Seeds by 

Protein Denaturation Method 

 

Department of 

Pharmacy, 

Sumandeep 

Vidhyapeeth 

Deemed to be 

University, 

Vadodara, Gujrat. 

 

302 

PL025 Patel Khushi Anti-Obesity Effect of L-Dopa 

Containing Plant, Bauhinia 

Purpurea Seed Extracts in High 

Fat Diet Induced Obesity 

 

K. B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, 

Gujarat 

 

303 

PL026 Vala Dhiren Effect of Vitex Negundo on 

Osteoblastogenesis, Osteoblast 

Proliferation, Osteoclastic 

Activity, and Bone Calcium 

K B Institute of 

Pharmaceutical 

Education and 

Research, 

304 
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Mineralization 

 

Gandhinagar, 

Gujarat 

 

PL027 Patel Prancy A Prospective Study to Assess the 

Barriers towards Therapy 

Adherence in ESRD Patients 

Undergoing Hemodialysis across 

Ahmedabad City 

 

SAL Institute of 

Pharmacy, Sola-

Bhadaj road, 

Ahmedabad-

380060, Gujarat, 

India 

 

305 

PL028 Kumar Aakash 

S 

Hypoxia Inducible Factor as an 

effective modulator for various 

diseases 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Sarkhej - 

Gandhinagar Hwy, 

Gota, Ahmedabad, 

Gujarat - 382481, 

India 

 

306 

PL029 Mistry Prachi Effect of Psychobiotics on Various 

Psychiatric Disorders 

 

Dept. of 

Pharmacology, LJ 

Institute of 

Pharmacy, LJ 

University, 

Ahmedabad, 

Gujarat 

307 

PL030 Chavda Radhika Recent Advances in Parkinson`s 

Disease 

 

Research Scholar, 

Dept. of 

Pharmacology, LJ 

Institute of 

Pharmacy, LJ 

University, 

Ahmedabad, 

Gujarat 

 

308 

PL031 Shah 

Bhagyabhumi 

In Silico Studies on the 

Mechanism of Aegle Marmelos in 

the 

Treatment of Inflammatory Bowel 

Disease 

 

Department of 

Pharmacology, 

Ramanbhai Patel 

College of 

Pharmacy, 

CHARUSAT 

Campus, Changa, 

Gujarat. 

 

309 

PL032 Thulaseedharan Quality of Life in Children with Sal Institute of 310 
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Harikrishna Epilepsy Across the Ahmedabad 

city: An Observational Study 

 

Pharmacy, opposite 

Science city, Sola, 

Ahmedabad, 

Gujarat 380060 

 

PL033 Shah Mansi The Novel Approach to Combat 

Antibiotic Resistance:Antibiotic 

Hybrids 

 

Dharmsinh Desai 

University 

 

311 

PL034 Aanand Misha Management of Post COVID-19 

Neurological/Psychiatric Disorder 

Using Complementary and 

Alternative Medicine 

 

Institue of 

Pharmacy, Nirma 

University. 

 

312 

PL035 Chandan Dalvi Potassium Compatitive Acid 

Blocker for Various GI Disorders 

 

Department of 

Pharmacology, LJ 

Institute of 

Pharmacy, 

Ahmedabad, 

382210, India 

 

313 

PL036 K Anjali Drug Information Centre (DIC): A 

Tertiary Care Hospital 

Experience 

 

SAL Institute of 

Pharmacy and 

Research Scholar, 

Kadi Sarva 

Vishvavidyalaya, 

Gandhinagar, 

Gujarat. 

 

314 

PL037 Bohra Bhavna Nutraceuticals and Bone Health- 

An Insight 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad- 38248, 

Gujarat, India 

 

315 

PL038 Gour Sharmila Advancements in Treatment of 

Rheumatoid Arthritis 

 

Department of 

Pharmacology, 

Parul University, 

Vadodara 

 

316 

PL039 Saini Sakshi Drivers of Comorbidities in 

Diabetes Mellitus and Epilepsy: A 

Scoping Review on Target 

Approaches 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad- 38248, 

Gujarat, India 

 

317 

PL040 Bhalodi Krishna Artificial Intelligence and Retinal 

Technologies transform 

Institute of 

Pharmacy, Nirma 

318 
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Alzheimer’s disease Diagnosis: A 

Review 

 

University, 

Ahmedabad, 

Gujarat 

 

PL041 Sharma 

Prateeksha 
Molecular Biomarkers in Brain 

Tumor: Mechanism and Clinical 

Relevance 

 

Institute of 

pharmacy, Nirma 

University 

 

319 

PL042 Kalra 

Amanpreet Kaur 

C-Phycocyanin: Marine Pigment 

Against Aluminium Chloride 

Induced Alzheimer’s Disease in 

Sprague Dawley Rats 

 

Institute of 

Pharmacy, Nirma 

University, Sarkhej-

Gandhinagar 

Highway, 

Ahmedabad-

382481, Gujarat. 

320 

PL043 Mathur Kirti Novel Biomarkers in Parkinson’s 

Disease 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat 

 

321 

PL044 Maheshwari 

Sonali 

Role of Cathepsins in 

Cardiovascular Diseases 

 

Institute of 

Pharmacy Nirma 

University, 

Ahmedabad, 

Gujarat 

 

322 

PL045 Kuldip P Vyas Diabetic Nephropathy: An 

Intricate Web to Disentangle 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India-

382481 

 

323 

PL046 Dharmil P. 

Pandya 

Influence of Gut Microbiota on 

Cardiovascular Disease 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India-

382481 

 

324 

PL047 Kewal Akash Idiopathic pulmonary fibrosis: 

Biomarkers Could Lead to a Cure 

 

Department of 

Pharmacology, 

Institute of 

325 
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Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India-

382481 

 

PL048 Poriya Shruti Diabetic Cardiomyopathy: Current 

and Future Targets, Beyond 

Glycemic Control 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India-

382481 

 

326 

PL049 Pooja Kotla Novel Therapeutical Approaches 

Towards Epileptic Encephalopathy 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University 

S.G. Highway, 

Ahmedabad 

382481, Gujarat, 

INDIA 

 

327 

PL050 Khan I Tahir Diabetic Retinopathy: 

Pathophysiology, Current and 

Novel Treatments Strategies- A 

Review 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy Nirma 

University, 

Ahmedabad, 

Gujarat 

 

328 

PL051 Patel Bhargav Anti Hyperuricemic Effect of 

Ferulic Acid in Potassium Oxonate 

Induced Hyperuricemia in Rats 

 

K. B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, 

Gujarat 

 

329 

PL052 Shah Palak Health-Related Quality of Life 

(HRQoL) in Rheumatoid Arthritis 

Patients and its Correlation with 

Disease Activity Scores 

 

K. B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, 

Gujarat 

 

330 

PL053 Aggarwal Safety and Risk Assessment of Department of 331 
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Manvi Medical Implant 

 

Pharmacy, School 

of Health Sciences, 

Sushant University 

erstwhile Ansal 

university), 

Gurugram- 122003, 

Haryana, India 

 

PL054 Soni Kinal Pharmacological Evaluation of 

Ivermectin in Chemically Induced 

Rat Model of Oral Cancer 

 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat 

332 

PL055 Gupta Rutusha miR-429-ZEB1 regulated 

Trastuzumab Resistance in HER2+ 

Breast Cancer 

 

Institute of Science, 

Nirma University, S. 

G. Highway, 

Ahmedabad, Gujarat 

– 382481 

333 

PL056 Kabra Muskaan MiR-375 Mediates Tamoxifen 

Resistance in Breast Cancer by 

Modulating the Expression of HuD 

 

Institute of Science, 

Nirma University, 

S.G Highway, 

Ahmedabad, 

Gujarat- 382481 

334 

PL057 Shrotriya 

Jahanavi 

 

Genealogy Aiding in Clinical 

Diagnosis 

 

National forensic 

science university, 

Gandhinagar, Gujrat 

 

335 

PL058 Anand Nitika Forensic challenges in detection of 

new psychoactive substances 

 

National Forensic 

Sciences University, 

Gandhinagar 

382007, India. 

 

336 

PL059 Panchal Shital Various Enzymes as the Targets 

for Treatment of Covid-19 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, Sarkhej-

Ghandhinagar 

Highway, 

Ahmedabad-

382481, Gujarat, 

 India. 
 

337 
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Poster 

Track 
5. PHARMACEUTICAL ANALYSIS 

Poster 

No. 
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PA001 Kaushal Mona Analytical Method Development 

and Validation for Simultaneous 

Estimation of L-Methionine and 

L-Tryptophan in Pharmaceutical 

Dosage Form by HPLC 

Arihant School of 

Pharmacy & Bio-

Research Institute, 

Gandhinagar, India 

338 

PA002 Patel Khushbu Stability Indicating HPTLC 

Method for Quantitation of 

Remogliflozin Etabonate and 

Vildagliptin in Fixed Dose Tablet 

Formulation 

Department of 

Quality assurance, 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology 

(CHARUSAT), 

Anand 388421, India 

339 

PA003 Qamar Zufika Development and Validation of 

High-Performance Liquid 

Chromatography (HPLC) Method 

for Simultaneous Estimation of 

DT and QR 

Department of 

Pharmaceutics, 

School of 

Pharmaceutical 

Education and 

Research, Jamia 

Hamdard, New 

Delhi- 110062 

340 

PA004 Patel Hetanshi Analytical Method Development 

for In-Vitro Release Testing of 

Propofol using HPLC 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

341 

PA005 Bansi Rakholiya A Validated Stability-Indicating 

HPLC-DAD Method for the 

Estimation of Bacoside- A from 

Bacopa Monnieri L. Plant and Its 

Marketed Formulation 

Department of 

Pharmaceutical 

Chemistry and 

Analysis, 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology, Anand 

388421 

342 

PA006 Shah Dhwani Stability Indicating Method 

Development for Simultaneous 

Estimation of Teneligliptin and 

Sankalchand Patel 

University, 

Visnagar, Mehsana 

344 
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Rosuvastatin in Tablet Dosage 

Form 

PA007 Patel Nikitaben Stability Indicating Liquid 

Chromatographic-Mass 

Spectroscopy (LC-MS/MS) 

Method for Simultaneous 

Estimation of Dapagliflozin 

Propanediol and Metformin 

Hydrochloride 

K. B. Institute of 

Pharmaceutical 

Education and 

Research, 

Gandhinagar, India 

345 

PA008 Shah Priyangi Development and Validation of 

RP-HPLC Method for 

Determining Stability of a 

Bioactive Fraction of Leptadenia 

reticulata Subjected to Forced 

Degradation and Accelerated 

Stability Conditions 

Ramanbhai Patel 

Collage of 

Pharmacy, Charotar 

University of 

Science and 

Technology, 

Charusat Campus, 

Changa, 388421, 

Anand, India. 

346 

PA009 Sonawane 

Tejaswini 

Analytical Method Development 

and Validation for Simultaneous 

Estimation of Puerarin, Apigenin 

and Plumbagin in Novel 

Polyherbal Tablet Formulation 

using HPLC 

Parul Institute of 

Pharmacy, Parul 

University, 

Vadodara 

347 

PA010 Rana Yukti Risk Assessment Study for 

Formulation Development and 

Stability Indicating HPLC Method 

Development and Validation for 

Bilayer Tablet of Bromocriptine 

Mesylate and Metformin 

Hydrochloride 

Department of 

Pharmaceutical 

Quality Assurance, 

Parul Institute of 

Pharmacy, Parul 

University, 

Vadodara 391760, 

India 

348 

PA011 Dobariya Jeel HPTLC Densitometric Method for 

Simultaneous Quantification of 

Azelnidipine and Chlorthalidone: 

Analytical Method Development, 

Validation and Applications 

Department of 

Pharmaceutical 

Quality Assurance, 

Pioneer Pharmacy 

Degree College, 

Sayajipura, 

Vadodara 390019, 

India 

349 

PA012 Suratiya Bhumi Development and Validation of 

Analytical Methods for 

Simultaneous Estimation of 

Teneligliptin HBr and 

Dapagliflozin in Their Combined 

Pioneer Pharmacy 

Degree College, 

Vadodara 

350 
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Dosage Form 

PA013 Patel Meghana Development and Validation of 

RP-HPLC Method for 

Simultaneous Determination of 

Potential Phyto constituents 

Protodioscin and Diosgenin from 

Tribulus terrestris (L.) Fruit 

Extract and Marketed Polyherbal 

Formulation 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology, 

CHARUSAT 

Campus, Changa, 

388421, Anand, 

India 

351 

PA014 Patel Archita Development and Validation of 

UV (Chemometric Methods) and 

High Performance Liquid 

Chromatography (HPLC) 

Methods for Simultaneous 

Estimation of Clonazepam and 

Paroxetine Hydrochloride in its 

Bulk and Pharmaceutical Dosage 

Form 

Department of 

Pharmaceutical 

Chemistry and 

Analysis, 

Ramanbhai Patel 

College of 

Pharmacy, 

CHARUSAT 

University, Changa, 

Gujarat, India 

352 

PA015 Parmar Dhanvi Ultra Performance Liquid 

Chromatography –High 

Resolution Mass Spectroscopy for 

Identifying Impurities in SUN 

API Generated by Forced 

Degradation 

1 Institute of 

Pharmacy Nirma 

University, 

Ahmedabad 382481, 

India 

353 

PA016 Jadav Zeel HPTLC Method for Development 

and Validation of Mirtazapine 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

354 

PA017 Gajjar Saumitra Development and Validation of 

Stability Indicating HPLC Method 

for Estimation of Diroximel 

Fumarate 

Department of 

Pharmaceutical 

Analysis, Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

355 

PA018 Dhamne 

Sagarika 

Forced Degradation Studies of 

Umbelliferone by HPTLC 

Bharati Vidyapeeth’s 

College of 

Pharmacy, Sector 8, 

C.B.D. Belapur, 

Navi Mumbai 

400614, India. 

356 
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PA019 Patel Misha Validated High Performance 

Thin-Layer Chromatographic 

(HPTLC) Method for 

Simultaneous Determination of 

Fluticasone Propionate and 

Olopatadine Hydrochloride in 

Synthetic Mixture 

 

Anand Pharmacy 

College, Anand, 

Gujarat, India 

357 

PA020 Rajpoot 

Abhijeet 

Forced Degradation Studies of 

Neohesperidin by HPTLC 

Department of 

Quality Assurance, 

Bharati Vidyapeeth’s 

College of 

Pharmacy, Sector8, 

C.B.D. Belapur, 

Navi Mumbai 

400614, India 

358 

PA021 Gavali Rohan Forced Degradation Studies of 

Mangiferin and Gallic Acid by 

HPTLC 

Department of 

Quality Assurance, 

Bharati Vidyapeeth’s 

College of 

Pharmacy, Sector8, 

C.B.D. Belapur, 

Navi Mumbai 

400614, India 

359 

PA022 Binita Patel The dynamic bioinformatics 

component of drug repurposing 

Department of Life 

Sciences, School of 

Sciences, Gujarat 

University, 

Ahmedabad 380009, 

Gujarat, India 

360 

PA023 Bang Pratiksha A Collaborative Approach to 

developed Robust and Sustainable 

Advanced Assessment Using 

Green Analytical Chemistry 

(GAC) and Analytical Quality by 

Design (AQbD) - A Review 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

361 

PA024 Pattanik 

Swadesh Kumar 

The Effect of Antioxidants and 

Cardiovascular Drugs in the 

Treatment of Cardiac Diseases 

Department of 

Pharmaceutical 

Sciences and 

Technology, Birla 

Institute of 

Technology, Mesra, 

Ranchi 835215, 

Jharkhand, India 

362 

PA025 Rakholiya Bansi Analytical and Bioanalytical Department of 363 
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Approaches for Determination of 

Tigecycline 

Pharmaceutical 

Chemistry and 

Analysis, 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology, CHAR 

USAT 

PA026 Patel Yash A Comprehensive Review on 

Stability Indicating Assay 

Methods, Related Substances and 

Patents for Atypical Antipsychotic 

Agents Ziprasidone and 

Risperidone 

Department of 

Pharmaceutical 

Chemistry and 

Analysis, 

Ramanbhai Patel 

College of 

Pharmacy, Charotar 

University of 

Science and 

Technology, 

CHARUSAT 

CampusAt, Anand 

388 421, Gujarat, 

India 

364 

PA027 Het Shah HPLC Method Development and 

Validation for Quantitative 

Estimation of Tramadol 

Hydrochloride and Related 

Substances in Injection 

Formulation 

Department of 

Pharmaceutical 

Analysis, Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

365 

PA028 Trivedi Nirbhay Application of DoE in Analytical 

Techniques 

Anand Pharmacy 

College, Anand, 

Gujarat, India 

 

366 

PA029 Bavishi Priya Method Development and 

Validation for Simultaneous 

Estimation of Azilsartan-

Medoxomil and Cilnidipine in 

their 

Combined Dosage Form 

 

Parul Institute of 

Pharmacy, Parul 

University, 

Vadodara, Gujarat, 

India 

 

367 

PA030 Shirole 

Prathamesh 

A Rapid RP-HPLC validated 

method for the determination of 

Ondansetron hydrochloride in 

Bharati Vidyapeeth’s 

College of 

Pharmacy, C.B.D 

368 
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bulk and Formulation Belapur, Navi 

Mumbai, India 

PA031 Saboo Kritika Validation of a UV-

Spectrophotometric Analytical 

Method for Determination of 

Embelin from Embelia ribes 

Berries Extract and Niosomal 

Formulation 

 

Bharati Vidyapeeth’s 

College of 

Pharmacy, CBD 

Belapur, Navi 

Mumbai 400614, 

Maharashtra, India 

 

369 

PA032 Singh Suraj Development and Validation of 

HPLC Method for Simultaneous 

Estimation of Metformin HCL 

and Evogliptin Tartrate from their 

Pharmaceutical Dosage form 

 

Parul Institute of 

Pharmacy, Parul 

University, 

Vadodara, Gujarat 

370 

PA033 Kanchan 

Lohana 

Green Analytical Method 

Development of Rasagiline 

Mesylate by Chromatographic 

methods 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

 

371 

PA034 Patel Nirali 

Kiranbhai 

Development and Validation of 

HPTLC Method for Estimation of 

Azilsartan Medoxomil and 

Chlorthalidone in Marketed 

Formulations 

 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

372 

PA035 Chavda Vivek A Bioanalytical Method for 

Determination of Ruxolitinib by 

Using LC-ESI/MS/MS 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

373 

PA036 Patel Prasha Development and Validation of 

High-Performance Thin Layer 

Chromatographic method for 

simultaneous estimation of 

Febuxostat and Naproxen in 

Synthetic Mixture 

 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

374 

PA037 Patel Pankti Estimation of Fexofenadine 

Hydrochloride and Piperine in 

Synthetic Mixture by First Order 

Derivative Spectrophotometry 

Method 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

375 

PA038 Macwan Prachi Development and Validation of 

High Performance Thin Layer 

Anand Pharmacy 

College, Anand, 

376 
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Chromatographic Method for 

Estimation of Amlodipine 

Besylate, Metoprolol Succinate 

and Telmisartan in Synthetic 

Mixture Using Box Behnken 

Design 

Gujarat 

 

PA039 Prajapati Anand Development and Validation of 

Ratio First Order UV 

Spectrophotometry Method for 

Simultaneous Estimation of 

Rifampicin and Isoniazid in 

Combined 

Pharmaceutical Dosage Form 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

377 

PA040 Dandekar Neha A Novel Approach using Green 

Hydrotropic Solubalization 

Technique for Quantitative 

Estimation of Saxagliptine 

Hydrochloride in Bulk Drug and 

Dosage Form 

Department of 

Quality Assurance, 

Faculty of 

Pharmacy, Institute 

of Pharmaceutical 

Sciences, Parul 

Institute of 

Pharmacy and 

Research, Parul 

University, 

Vadodara, Gujarat 

378 

PA041 Daka Bhavin Development of a Validated RP-

HPLC Method for Standardization 

of Ayurvedic Formulation Using 

Berberine and Ursolic Acid 

Bharati Vidyapeeth’s 

College of 

Pharmacy, Navi 

Mumbai, 

Maharashtra 

379 

PA042 Kothari Charmy Metabolomics Based Artificial 

Intelligence Approach to Uncover 

Insights into Alzheimer’s Disease 

Department of 

Pharmaceutical 

Analysis, Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

380 

PA043 Chhipa Abu 

Sufiyan 

CRISPR Based Diagnostic Tools 

for SARS-COV-2 Detection 

 

Department of 

Pharmacology, 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

381 

PA044 Patel Surbhi Development and Validation of 

High Performance Thin Layer 

Chromatographic Methods for 

Estimation of Telmisartan and 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

382 
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Benidipin Hydrochloride in Tablet 

Formulation 

PA045 Mangaliya 

Garima 

Development and Validation of 

HPTLC Method for Estimation of 

Berberine Chloride and 

Fluconazole 

 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

383 

PA046 Patel Jital Development and Validation of 

Analytical Methods for 

Simultaneous Estimation of 

Nepafenac and Dexamethasone in 

Newer Ophthalmic Formulation 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

384 

PA047 Patel Jhanvi High Performance Liquid 

Chromatography (HPLC) Method 

for Simultaneous Quantification 

of Fluconazole and Berberine in 

Pharmaceutical Dosage Form 

 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

385 

PA048 Barot Rutu Comparative Evaluation of Green 

RP and NP HPTLC Methods for 

Determination of Deflazacort 

Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, 

Gujarat, India 

386 
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PG001 Chebolu Manasa Regulating the Quality of 

Herbal Medicines 

Ramaiah University of 

applied sciences, 

Chebolu Manasa 

Neelachal heights, B-

block,f- no:405, 

Hyderabad 

387 

PG002 Sunil Bhaurao 

Baile  

Pharmcognostic, 

Physicochemical and 

Phytochemical Evaluation of 

Tridax Procumbens 

Department of 

Pharmacy, Sumandeep 

Vidyapeeth Deemed to 

be University, At & Po. 

Piparia, Ta. Waghodia-

391760, Vadodara, 

Gujarat, India  

388 

PG003 Vegad Kunjal Assessment of Anti 

Osteoporotic Activity of 

Curculigo Orchiodes by In-

Vitro Cell Culture 

Scrutinization  

Parul College Of 

Pharmacy And 

Research, Bopal, 

Ahmedabad 

389 

PG004 Dharmik A. Shah In-Vitro Evaluation of 

Acaricidal Activity of Selected 

Medicinal Plants 

Faculty of Pharmacy, 

Dharmsinh Desai 

University, Nadiad 

(Gujarat) India  

390 

PG005 Mirani Krisha Innovative Way of Tooth 

Cleaning: Formulation and 

Evaluation of Orodispersible 

Toothpaste Tablet. 

Dr. D. Y. Patil college 

of pharmacy, Akurdi , 

Pune, Maharashtra 

411044. 

391 

PG006 Ganatra Yash Attollo Modus: Ayurvedic 

VishadRopana  

Prin. K. M. Kundnani 

College of Pharmacy, 

Plot No. 23, Jote Joy 

Building, 

Rambhau Salgaonkar 

Rd, Cuffe Parade, 

Mumbai, Maharashtra 

400005 

392 

PG007 Malvika J. Patel Development of Minerals and 

Vitamin Rich Herbal Energy 

Drink 

Shree S. K. Patel 

College of 

Pharmaceutical 

Education & Research, 

Ganpat University, 

Mehsana-384012, 

Gujarat. 

393 

PG008 Mishra Vaishali A Review on Herbal Plants and 

Herbal Formulation in the 

Treatment of Peptic Ulcers 

Parul Institute Of 

Pharmacy, Parul 

University Vadodara 

394 
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PG009 Priyanshu Hari 

 

Herbal Formulation with 

Nanotechnology Based 

Strategies: A Hope For 

Ovarian Cancer Treatment 

Delhi Pharmaceutical 

Sciences and Research 

University 

(DPSRU),New Delhi 

110017,India 

395 

PG010 Solanki Nirali Apigenin: Health Promoting 

Dietary Flavonoid 

 

Ramanbhai Patel 

Collage of Pharmacy, 

Charotar University of 

Science and 

Technology, Charusat 

Campus, Changa, 

388421, Ta. Petlad, 

Dist.: Anand, 

Gujarat, India 

396 

PG011 Shah Zeel 

 

Stability Of Herbal 

Formulation 

 

Department of 

Pharmaceutical Quality 

Assurance, Parul 

Institute of Pharmacy, 

Parul University, P.O. 

Limda, Tal. Waghodia, 

Vadodara, Gujarat – 

391760 

 

397 

PG012 Lunagariya 

Shreya 

Role of flavonoids in the 

treatment of Urolithiasis 

 

Institute of Pharmacy, 

Ahmedabad ,Gujarat 

Nirma University, 

Ahmedabad , Gujarat 

398 

PG013 Sharma Divya Bisbenzylisoquinoline 

Alkaloids Against Viral 

Infections: A Review 

 

Department of 

Pharmacognosy and 

Phytochemistry, Delhi 

Pharmaceutical 

Sciences and Research 

University, New Delhi-

110017, India 

399 

PG014 Tripathi Nagja Phytoconstituents for 

Treatment of Eczema 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad 

400 

PG015 Singh Manju 

Vyas 

Formulation, Characterization 

of Callistemon viminalis Leaf 

oil Loaded Nanoemulsion for 

the Acne Management 

Department of 

Pharmacognosy, Delhi 

Institute of 

Pharmaceutical 

Sciences& Research, 

DPSR-University, New 

Delhi-110017 

401 
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PG016 Cholera Yash Herbal Cosmetics for Skincare 

– A Review 

K.B. Institute of 

Pharmaceutical 

Education and 

Research, Gandhinagar, 

Gujarat 

402 

PG017 Chauhan Saveena A practicable conservation 

strategy based on substitution 

of root bark with the stem bark 

of Gmelina arborea Roxb. 

plant 
 

Delhi Pharmaceutical 

Sciences and Research 

University, New Delhi 

403 

PG018 Munde Shubham Formulation and Evaluation of 

Herbal Exfoliant 

AET’s St. John Institute 

of Pharmacy and 

Research, Vevoor, 

Manor Road, 

Palghar(E), 

Maharashtra 

404 

PG019 Rebello Norma Formulation and Evaluation of 

Herbal Vaginal Films to Treat 

Leucorrhoea 

St. John Institute of 

Pharmacy and 

Research, St. John 

Technical Campus, 

Vevoor, Manor Road, 

Palghar Maharashtra 

405 

PG020 Prachi Bhatt 

 

Heal While You Sleep: 

Antifungal Patches 

Parul institute of 

pharmacy, Parul 

University 

406 

PG021 Tanvi D. Gandhi Formulation Of Date Seed 

Body Scrub 

Shree S. K. Patel 

College of 

Pharmaceutical 

Education & Research, 

Ganpat University 

 

407 

PG022 Singh Manju 

Vyas 

Formulation, Characterization 

of Callistemon viminalis Leaf 

oil Loaded Nanoemulsion for 

the Acne Management 

Department of 

Pharmacognosy, Delhi 

Institute of 

Pharmaceutical 

Sciences& Research, 

DPSR-University, New 

Delhi 

408 

PG023 Patel Madhavi Simultaneous Estimation of 

Phytomarkers in 

Antispasmodic Herbal 

Formulation by Gas 

Chromatography: Method 

Development and Validation 

Parul Institute of 

Pharmacy, Faculty of 

Pharmacy, Parul 

University 

409 



2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 
 
 

 46 

PG024 Sharma Supriya Phytochemical and antioxidant 

studies of methanol extract of 

Maytenus emarginata (Willd.) 

Ding Hou 

Department of 

Pharmacognosy and 

Phytochemistry, Delhi 

Pharmaceutical 

Sciences and Research 

University, New Delhi 

 

410 

PG025 

 

Pradum Shinde Development of Isolation and 

Purification Method for 

Embelin with its Analytical 

Evaluation 

Bharati Vidyapeeth’s 

College of Pharmacy, 

Sector 8, C.B.D. 

Belapur, Navi Mumbai 

- 400614, India 

411 

PG026 Jadav Mukti 

Anilkumar 

Phytochemical screening and 

antioxidant activities of various 

medicinal plant extracts 

L.M. College of 

pharmacy, Ahmedabad, 

Gujarat, India 

412 

PG027 Yadav Sushma In-vitro and Phytochemical 

Screening of the Methanolic 

root Extract of Cassia sophera 

for Antioxidant and Anti-

Inflammatory Potential 

 

Parul Institute of 

Pharmacy, Parul 

university, Limda 

B.O;District, Vadodara 

413 

PG028 Debajyoti Roy Nanotechnology-based Drug 

Delivery Systems and Herbal 

Medicines: A Step Towards 

Modern Herbal Drug Delivery 

System 

ISF College of 

Pharmacy, GT Road, 

NH-95, Ghall Kalan, 

Punjab 

414 

PG029 Aggarwal Mansi Flavonoids in the Management 

of Post-COVID Induced 

Alzheimer’s Disease 

Department of 

Pharmacognosy and 

Phytochemistry, School 

of Pharmaceutical 

Sciences,  

Delhi Pharmaceutical 

Sciences and Research 

University, New Delhi 

415 

PG030 Gandhi Dipal A Review on different 

analytical techniques for 

standardization of bioactive 

from Ayurvedic Formulation: 

Brahma Rasayana 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad, Gujarat 

416 

PG031 Rumana Patel A Review on Herbs for 

Urolithiasis 

Department of 

Pharmacology, Parul 

Institute of Pharmacy, 

Parul University, 

Vadodara, Gujarat, 

India 

417 
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RA001 

 

Kadel Nandkishor A Comparison of Regulatory 

Approval of Clinical Trial 

Protocol of Different Countries 

(India, Europe, Australia, 

United States) -A Review 

Department of 

Regulatory Affairs, 

Parul Institute of 

Pharmacy and 

Research, Parul 

University, Vadodara, 

Gujarat 

 

418 

RA002 Patel Hetvi Clinical Trials in 

Nanomedicines: Regulatory 

Requirements and Importance 

Ramanbhai Patel 

College of Pharmacy, 

Changa, Gujarat 

 

419 

RA003 Kandarp Patel A Review on Post Covid 

Regulatory Requirements for 

Generic Drug Product 

Registration in Latin American 

Countries are Compared 

(Brazil, Chile, Bolivia and 

Honduras) 

 

Parul Institute of 

Pharmacy, Parul 

University, Vadodara, 

India 

420 

RA004 Wahi Abhishek An In-Depth Analysis of the 

Structural and Legal Issues 

Surrounding the Presence of N-

Nitrosodimethylamine in 

Ranitidine in the Indian Market 

Department of 

Pharmaceutical 

Chemistry, School of 

Pharmaceutical 

Sciences, Delhi 

Pharmaceutical 

Sciences and Research 

University, New Delhi 

110017, India 

 

421 

RA005 Modi Krish Drug Approval Process in 

Different Countries-A Review 

Department of 

Regulatory Affairs, 

Parul Institute of 

Pharmacy and 

Research, Parul 

University, Vadodara, 

Gujarat 

422 

RA006 Verma Monika Regulatory Requirements for 

Drug Approval Process in 

China and Canada throughout 

the Life Cycle of the Product 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

423 
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RA007 Butani Shital Complex Generic Product 

Development: Current 

Perspective of FDA 

Institute of Pharmacy, 

Nirma University, 

Ahmedabad, India 

 

424 

RA008 Koul Amisha Regulatory Requirements for 

Approval of Generics in 

Guatemala 

Anand Pharmacy 

College, Anand, 

Gujarat 

 

425 

RA009 Patel Falguni Regulatory Requirements for 

Drug-Device Combination 

Products in US & EU 

Parul Institute of 

Pharmacy, Parul 

University, Vadodara, 

India 

 

426 

RA010 Patel Nrupesh Regulatory Requirements and 

Comparative Study for 

Registration of Corticosteroids 

Drug Products in ASEAN and 

GCC Market 

Department of 

Pharmaceutical 

Analysis, Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, Gujarat 

 

427 

RA011 Kawale Aniket Regulations Related to 

Nanotechnology Based 

Pharmaceutical Product –A 

Review 

Department of 

Regulatory Affairs, 

Parul Institute of 

Pharmacy and 

Research, Parul 

University, Gujarat, 

India 

 

428 

RA012 Pathan 

Asmatbanu 

Phyto Pharmaceuticals 

Regulations in India-An 

Overview 

Graduate School of 

Pharmacy, 

Gandhinagar, Gujarat, 

India 

 

429 

RA013 Singh Ruchi Recent Updates in Generic 

Drug User Fee Amendment 

Department of 

Pharmaceutical 

Analysis, Institute of 

Pharmacy, Nirma 

University, 

Ahmedabad, India 

 

430 

RA014 Raval Abhishek Regulatory Requirements for 

Variation Filing In South 

Africa 

Anand Pharmacy 

College, Anand, 

Gujarat, India 

 

431 
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RA015 Cherian Anish Pediatric Drug Regulation: A 

Pressing Priority in Today’s 

Times 

Department of 

Pharmaceutics, 

Manipal College of 

Pharmaceutical 

Sciences, Manipal, 

Karnatakas 

432 
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NT001 
 

Formulation and Evaluation of Lactoferrin Nanoparticles Loaded 

In-situ Gel for Postmenopausal Osteoporosis 
 

Patel Priya, Trivedi Aishwarya 

Department of Pharmaceutical Sciences, Saurashtra University, Rajkot 360005, 

Gujarat 

patelpriyav@gmail.com 

 

 

According to WHO One in two postmenopausal women has osteoporosis. Aim of the present 

research work was formulation of Alendronate sodium loaded Lactoferrin Nanoparticles 

embedded In situ gel for vaginal delivery of bisphosphonates for postmenopausal osteoporosis. 

The nanoparticles were prepared by desolvation method, optimized by QbD Approach. Particle 

size, PDI, Zeta potential along with Entrapment efficiency, Invitro drug release study, SEM 

study and Invivo analysis were performed for characterization of nanoparticles. Viscosity, 

Gelation time and temperature, pH was performed for characterization of nanoparticle-loaded 

In situ gel. Box-Behnken design shows that particle size, Entrapment efficiency, and % drug 

release were found to be in the range of 100 to 350 nm, 70-90%, and more than 80% 

respectively. From SEM study can be revealed formualtions were spherical in shape. By In 

vitro drug diffusion study it was found that 82% of drugs diffuse after 10 h. The Lactoferrin 

Nanoparticles embedded In situ gel has excellent spreadability with optimum flow behavior. 

Bioavailability study revealed 2-fold and 5-fold enhanced bioavailability of the drug when 

incorporated in Lactoferrin Nanoparticles embedded In situ gel as compared to the 

conventional gel as well as drug dispersion. Finally, it was discovered that treatment with 

Lactoferrin Nanoparticles loaded In situ gel considerably decreased the serum level of alkaline 

phosphatase and calcium in osteoporosis-induced rats. These finding revealed that In situ gel 

has the potential to enhance the permeation and bioavailability of incorporated drug with 

enhanced anti-osteoporotic effect. 
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NT002 

Design and Evaluation of Nasal Clozapine Loaded Polymeric 

Lipid Hybrid Nanoparticles for Improved Brain Delivery 
 

Arti A. Bagada, Inayat H. Noyda 
 Department of Pharmaceutical Sciences, Saurashtra University, Rajkot 360005, 

Gujarat 

arti910@gmail.com 

 

 

Clozapine is an atypical antipsychotic medication classified as BCS II. Clozapine has a low 

oral bioavailability (27% due to GI degradation and first-pass hepatic metabolism). As a result, 

the oral route is incapable of delivering a therapeutic amount of drug to the brain. Polymeric 

lipid hybrid nanoparticles are stable particles that aid in drug delivery. The hybrid system can 

deliver drugs with high encapsulation efficiency, well-defined release kinetics, well-tolerated 

serum stability, and well-triggered tissue, cellular, and molecular targeting. Clozapine-loaded 

polymeric lipid hybrid nanoparticles were created in this study using chitosan as a polymer and 

soy lecithin as a lipid. Acacia, sodium bisulfite, glycerin, NaCl, and benzalkonium chloride 

were used in the final formulation to create a nasal spray solution. Clozapine-loaded polymeric 

lipid hybrid nanoparticles prepared by single-step nanoprecipitation Box Behnken design 

techniques were used for optimization. Particle size entrapment efficiency was chosen as a 

dependent variable, and the concentrations of chitosan, soy lecithin, and tween 80 were chosen 

as independent variables. In vitro diffusion studies revealed up to 63.5 percent drug release in 

6 hours. Drug release from nasal spray was higher than that of pure drug in ex vivo studies. 

The SEM analysis confirmed that the particle size is small, the shape is spherical, and the 

surface of the nanoparticles is smooth. Clozapine-based polymeric lipid hybrid nanoparticles 

outperform pure drugs in terms of drug release. They were small enough particles to travel 

from nose to brain. Intranasal drug delivery can thus be achieved using this formulation. 
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NT003 
 

Formulation, Characterization and Evaluation of Micellar 

Loaded Complex of Cuminum Cyminum to Treat Respiratory 

Infections 
 

Rudra Pratap Singh1, H. V. Gangadharappa2 
1 Columbia Institute of Pharmacy, Raipur – 493111, Chhattisgarh, India. 

2 JSS Academy of Higher Education & Research, Mysuru - 570015, Karnataka, 

India 

rudra.p.s007@gmail.com 

 

 

Background: Respiratory infection (RTI) is a viral spreading disease and it transmits from 

individual to individual, particularly in youngsters. The treatments are available but have so 

many limitations.  

Objectives: To treat RTI, the phyto-constituent antibacterial drug cuminaldehyde (Cuminum 

Cyminum L.) was selected but it exhibits low bioavailability, poor water-solubility and is 

rapidly eliminated from the body.  

Methods: To overcome these issues, novel drug delivery (nanoparticle) based micellar loaded 

complex approach was adopted. In this study, the micellar (CM) was prepared by mixing of 

cuminaldehyde and soya lecithin using anti-solvent precipitation technique and further the 

micellar loaded complex (CLMC) was prepared by loading of micellar (CM) in aqueous 

solution of chitosan.  

Result and Discussion: The physical compatibility studies by DSC and FT-IR, demonstrated 

the confirmation of CLMC with soya lecithin and chitosan (2). The optimized CLMC and CM 

were irregular particle shapes and crystalline structures, with a mean particle size of 

279.10±0.02 nm, 296.24±0.10 nm and zeta potential of -8.18 mV, -8.77 mV, respectively. 

The % entrapment efficiency and % drug loading of CLMC (72.13±0.26 %, 06.46±0.01 %) 

and CM (89.09±0.20%, 08.05±0.19 %) was found efficiently. The in vitro release rate of CM 

(88.09±0.41 %) was slower than CLMC (89.02±0.06 %) in pH 7.4 phosphate buffer up to 24 

h by diffusion process (Korsmeyer Peppas model)(3-4). Furthermore, CLMC has shown the 

potent in vitro antioxidant activity, susceptible antibacterial activity and significant anti-

inflammatory activity as compared to CM against stress, microbial infection (S. aureus and E. 

coli) and inflammation which were causable reason for the respiratory infections.  
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Conclusion: CLMC has shown the significant bioavailability and more efficient hematological 

parameters value on rabbit blood against the incubation of bacterial organism. CLMC may 

have the effective potential to treat RTI. 
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NT004 
 

Silk Fibroin Nanoparticles for Enhanced Ciprofloxacin 

Hydrochloride Based Ocular Drug Delivery 
 

Wani Shahid Ud Din, Masoodi Mubashir Hussain, Khan Nisar Ahmad, 

and Zargar Mohammad Iqbal 

Department of Pharmaceutical Sciences, School of Applied Science and 

Technology, University of Kashmir, India 

shahidpharma2013@gmail.com 

 

 

Silk fibroin (SF), derived from the silkworm cocoons of Bombyx mori, is a distinctive 

polymeric biomaterial with distinct physicochemical and mechanical properties, making it a 

promising bio-material for drug and biomedical applications. Because of its amphiphilic 

science, bio-degradability, bio-compatibility, and tunable medication discharge properties, it 

has been widely used for preparing modern medication conveyance frameworks. The bio-

compatible and bio-degradable SF nanoparticles have been reported to be capable of modifying 

side effects, encompassing blood circulation time, and controlling drug release in a time-

specific form. This study aimed to examine silk fibroin nanoparticles (SFNPs) embodying 

ciprofloxacin hydrochloride (CPH). The desolvation method was used to prepare SFNPs from 

silk fibroin. The physicochemical properties and in vitro drug release of ciprofloxacin 

hydrochloride-loaded SFNPs (CPH-SFNPs) were investigated. The particle size of CPH-

SFNPs was 180±2.4 nm with a polydispersity list (PDI) of 0.108±0.023 and, the zeta potential 

was more than -20 mV. As a result, this ciprofloxacin hydrochloride delivery stage based on 

SFNPs has enormous potential in the treatment of posterior segment eye disorders. 
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Purpose: This study describes the formulation of Ivacaftor Nanosuspension with the help of 

high speed homogenization for the delivery via pulmonary route. Primary target was to prepare 

a nanosuspension which can be lyophilized and is also stable for long term.  

Methods: Nanosuspension was produced by high speed homogenization. Particle 

characterization was done by zeta sizer.  

Results:  Ivacaftor nanosuspension was formed with a mean particle size of ___ which was 

analysed by zeta sizer and a zeta potential of -23.6  3.4 mV. The Ivacaftor nanosuspension 

showed no aggregation.  

Conclusion: Nanosuspension is a method to improve the solubility of Ivacaftor with the help 

of size reduction by high speed homogenization technology. 
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Edaravone is given by intravenous infusion and has been used to delay the disease progression 

of patient with Amyotrophic Lateral Sclerosis and available market oral Formulation has only 

38% bioavailable due to Poor Permeability across the GI tract and Extensive First Pass 

Metabolism. SLN Provides chemical protection to labile incorporated drug and overcome this 

problem. The Aim of present study was to development and characterization of Solid Lipid 

Nanoparticles (SLNs) for oral delivery of Edaravone. SLNs were prepared by High Shear 

Homogenization Method followed by Ultrasonication using Compritol 888 ATO as Lipid and 

Poloxamer 188 as Surfactant. The Preliminary Screening of Type of Lipid and Surfactant, 

concentration of Lipid and Surfactant, Speed and Time of Homogenization, Sonication time, 

Particle Size and % Entrapment Efficiency (%EE) was studied.  Final formulations were 

Optimized using 32 full factorial design and effect of Surfactant Concentration, Speed of 

Homogenization were studied on Particle size and %EE. SLNs were incorporated into capsules 

and evaluated for in-vitro drug release and ex-vivo Permeability study. Optimized Edaravone 

loaded SLNs had 69 nm Particle size, -42.7Mv Zeta Potential and 72.15% EE and 98.45% drug 

release in 5 Hrs. SEM of Optimized formulation showed nearly Spherical Particles. The ex-

vivo Permeability of drug loaded SLNs was Almost similar compared to drug solution. 

Optimized Edaravone loaded SLNs were found to be stable up to 1 month under refrigerated 

condition. 
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The aim of the study was development, optimization and evaluations of solid lipid 

nanoparticles (SLNs) of mometasone furoate (MF) for prolong release for the treatment of 

psoriasis. MF-loaded SLNs were prepared by solvent injection followed by ultrasonication 

technique using glyceryl monostearate as lipid and poloxamer 188 as surfactant. The SLNs 

were optimized using 32 full-factorial design. Effect of amount of lipid and surfactant were 

studied on particle size, % entrapment efficiency (%EE) and % in-vitro drug diffusion. It was 

found that as the amount of glyceryl monostearate increased, particle size and %EE was found 

to be increased and % drug diffusion was found to be decreased. SLNs were incorporated into 

sodium CMC gel and evaluated for in-vitro release and ex-vivo permeation study. The 

permeation profile of optimized mometasone furoate SLNs gel was also compared to marketed 

product. Optimized mometasone furoate SLNs gel showed 59.19% drug diffusion in 12 hrs. 

Ex-vivo permeation study showed decreased permeation of mometasone furoate from SLNS 

compared to marketed cream. Drug diffusion from SLNs followed Higuchi model and n value 

(0.68) of Korsmeyer and Peppas model demonstrated that the drug released by diffusion of the 

anomalous type. Prepared mometasone furoate SLNs was found to be stable for one month 

under refrigerated condition. It can be concluded that MF loaded SLNs incorporated sodium 

CMC gel may serve as a promising carrier in treatment of psoriasis. 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

58 

NT008 
 

Development of ARV Loaded Nanoemulsion for Management of 

Neuroaids 
 

Verma Kunal, Dr. Kumar shobhit 

Department of Pharmaceutical Technology, Meerut Institute of Engineering and 

Technology (MIET) NH-58, Delhi-Roorkee Highway, Meerut-250005, Uttar 

Pradesh, India. 

kunal.verma.ceutics.2021@miet.ac.in 

 

 

When an HIV-1 infection reaches the central nervous system (CNS), a process known as 

neuropathogenesis. This process is responsible for a wide variety of neurological problems, 

both directly and indirectly. HIV infection can lead to many neurological problems, one of the 

most frequent of which is the AIDS dementia complex (ADC). ADC affect motor dysfunction 

which leads to NeuroAIDS. Anti-retroviral medications, sometimes known as ARVs, are now 

in high demand for use in the treatment of HIV. The primary issue with several antiretroviral 

medications (ARVs) is that they have low oral bioavailability. This is mostly caused by their 

poor water solubility and significant first-pass metabolism. The purpose of this research was 

to produce an ARV loaded nanoemulsion for better management of NeuroAIDS. Tween 40 

and polyethylene glycol (PEG) 400 were found to be the best surfactants and cosurfactants. In 

this study, nanoemulsion was made using the ultrasonication technique. Different ratios of smix 

were used 1:1, 2:1, 3:1, 4:1, and 5:1 along with the oil in different ratio; 9:1, 8:2, 7:3, 6:4, 5:5 

for construction of phase diagrams in order to investigate the one which has the maximum 

region of nanoemulsion formulation. Research on the drug's solubility in various oils, 

miscibility with various surfactants and cosurfactants, and the selection of the Smix ratio using 

a pseudo tertiary phase diagram were all conducted. Oil (%), sonication time (sec), and Smix 

(%) will serve as independent variables in a central composite rotatable design (CCRD) 

experiment to determine the most optimal formulation. 
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Psoriasis is an autoimmune inflammatory disorder that is indicated by excessive proliferation 

of keratinocytes in skin, severe inflammation, scaly plaques and erythema. According to WHO, 

125 million people are suffering from psoriasis, which is 2-3% of total population suffering 

from skin disease. The present study was aimed to evaluate potential application of nanogel as 

a topical vehicle for delivery of karanjin in treatment of psoriasis. Karanjin is a potent anti-

psoriatic herbal agent which is used in treatment of psoriasis. Karanjin loaded emulsion was 

prepared using peppermint oil as oil and tween 80 as emulsifier and process was optimized for 

process parameters. The optimized emulsion was converted to gel using carbopol 940 (1%) 

and short term stability study was used to optimize emulsifier concentration. The mean globule 

size of karanjin loaded nanogel formulation was found to be 110.2 nm with PDI 0.121. The 

mean zeta potential was obtained to be -41.1 indicating good stability with creaming volume 

98.1. The entrapment efficiency was found to be 93.22 ±2.8 %. The spreading coefficient of 

11.7 g.cm/sec indicated goof stability of formulation. In vitro diffusion study using Franz 

diffusion cell indicated 98.1% drug release in 12 hr which was found to be controlled compared 

to emulsion formulation (94.5 % in 3 hr). The stability study for 3 months indicated that 

formulation remained stable with respect to globule size, creaming volume and zeta potential. 

In conclusion, the prepared formulation could be used to effectively deliver karanjin for 

controlled release. 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

60 

NT010 
 

Fabrication of EGFR Inhibitor- Loaded Liposomal Dry Powder 

Inhaler for Pulmonary Delivery in the Treatment of Lung Cancer 
 

Vanza Jigar, Patel Mrunali, Patel Rashmin 
1 Ramanbhai Patel College of Pharmacy, Charotar University of Science and 

Technology (CHARUSAT), Changa 388421, Anand, Gujarat, India 

jigarvanza1993@gmail.com 

 

 

The goal of this study is to develop a dry powder inhaler (DPI) of surface modified liposomes 

for the management of non-small cell lung cancer via the pulmonary route. The ethanol 

injection method was used to manufacture PEGylated liposomes that were optimized for two 

factors at three levels approach. Further, the optimized batch was scaled up and transformed 

into DPI through freeze drying process which exhibited good flowability, suitable particle size 

distribution and drug content. The particles obtained could distribute in the lower portion of 

the lung as per in-vitro aerosol performance study. The developed formulation when subjected 

to in-vitro release study emphasized the stability of DPI in lung fluid. The liposomal 

formulation outperformed ordinary drug solution in reducing tumor cell proliferation as per the 

cytotoxicity investigation using an A549 adenocarcinoma cell line. The optimized drug loaded 

liposome encapsulated with FITC dye demonstrated greater intracellular absorption than plain 

FITC dye across adenocarcinoma cells. In-vivo pharmacokinetics study indicated that LDPI 

improved the pharmacokinetic profile of encapsulated agent. Thus, the optimized afatinib 

encapsulated PEGylated DPI can be considered a potential formulation for targeted lung cancer 

therapy. 
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Fungal infections become global health concerns as more than 15 million infections diagnosed 

annually with about 1.5 million deaths. Primarily fungal infections target immunocompromised 

and critically ill patients. It becomes severe quickly, results in high morbidity and mortality 

and devastating socioeconomic consequences.  Miconazole nitrate (MN) shows prominent 

accelerated responses in dermatophytosis hence it remains primarily a topical antifungal agent. 

But the topical formulations are not efficacious for the deep rooted fungal infections because 

of the presence of stratum corneum. Hence to enhance the skin penetration and skin 

bioavailability of MN, ufosomes containing unsaturated fatty acid like oleic acid has been 

prepared by ethanol injection method and evaluated for its skin penetration characteristics. The 

effect of independent variables such as concentration of oleic acid and tween 80 were studied 

on particle size and entrapment efficiency. Numerical and graphical optimization was carried 

out for optimization of ufosomes. The particle size and % drug entrapment was found in the 

range of 157 to 291.6 nm and 54.14 to 85.84% respectively. The scanning electron microscopy 

of ufosomes elucidated its irregular spherical shapes. The results of X-rays diffractions and 

thermal analysis revels the dispersion of MN in ufosomes in an amorphous state. The in-vitro 

drug release, ex-vivo drug release and skin retention of optimized ufosomes were found to be 

78.424 %, 20.793 % and 43.36 % respectively. The optimized formulation exhibited 

satisfactory physicochemical properties and followed Higuchi- kinetic drug release model. 

Hence ufosomes can be a better alternative for targeting the skin fungal infections. 
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Objective: To provide a localized, long-term anti-cancer drug delivery safely and effectively 

from the esophageal stent coating containing Berberine HCl (BBR HCl)-loaded polymeric 

nanoparticles. An aim was to develop a drug-eluting biodegradable esophageal stent that can 

be tailored to customized dimensions for long-term anticancer therapy and relief from 

dysphagia and odynophagia.  

Experimental work:  formulation was performed for screening design of Plackett-Burman 

design and among 11 factors 3 factors were selected for optimization design. For optimization 

central composite design (CCD) was selected. HLB(X1), the concentration of surfactant (X2), 

and the rate of addition of precipitating agent (X3) were selected as independent factors while 

Particle Size(Y1), PDI(Y2), %Entrapment Efficiency(%EE) (Y3), and %Drug Loading (%DL) 

(Y4) were selected as a dependent factor. Regression analysis was performed. 

Result: All formulations (batch 1 to 15) were showing different Particle sizes, PDI, %EE, 

and %DL. By using that data 5 checkpoint batches were prepared. From that 1 batch was 

obtained as an optimized batch. A dissolution study was performed for it and concluded that 

the Korsmayer-Peppas model was followed by this nanoparticulated system.  

Conclusion: The design of esophageal stent and drug-loaded nanoparticles were studied and 

optimized by various evaluations. 
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Cancer is most devastating disease with increasing number of patients may increase the 

diseases burden and may affect economic growth of country. The conventional 

chemotherapeutics, surgery or radiation therapies are not completely effective against complete 

eradication of cancer. The material engineering approach may find the possible alternative in 

the management of cancer. In the present investigation highlights the synthesis of 2 

Dimensional carbon backbone (2DC) nanocarrier for multidentate therapeutic delivery towards 

solid tumors. The 2DC nanosheets are synthesized by quality by design (QbD) and pulse mode 

ultrasonication approaches. The statistical approach provides optimal response with uniform 

few layer 2DC nanosheets suitable for drug delivery applications. The response optimizer 

precludes the 0.9753 desirability with least particle size of about 225 nm, PDI 0.280 and ID/IG 

ratio 0.98. The 2DC nanosheets covalently grafted to amine functionalized iron oxide 

nanoparticles (2DC@IOI) using carbodiimide chemistry approach. The 2DC@IOI shows 

superparamagnetic behavior with high loading of GF about 64 ± 2.8. For selectivity towards 

solid tumors, folic acid (FA) was grafted over 2DC@IOI to modulate the release and stability. 

The haemocompatability and hemolytic toxicity analysis suggest the improvement in the 

stability after encapsulation process. The biomolecules grafted 2DC@IOIT demonstrated 

prominent inhibition against MCF7 lung cancer cell lines. At concentration above 200 ppm 

about 20-fold increase in inhibition potency was recorded in comparison to pure GF. 
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Cancer has become a deadliest disease worldwide today. Chemotherapy with anticancer drugs 

possess some serious side effects due to nonspecific delivery. The side effects of anti-cancer 

drugs can be minimized to a large extent by delivering them in a suitable nano carrier system. 

Recently, carbon dots (CDs) have emerged as an excellent nano-delivery vehicle due to their 

attractive properties like ease of surface modification, low toxicity, good biocompatibility, and 

water solubility. In the current study, we have prepared folic acid (FA) decorated capecitabine 

(CAP) loaded CDs (CAP-FA-CDs) system. CDs were synthesized from Buchnania lanzan leaf 

extract by microwave method. In in vitro viability study, the cell viability was found above 

95 % for the CDs treated group whereas the cell viability count dropped for about 75 % for the 

CAP-FA-CDs treated group. An effective accumulation of CAP-FA-CDs system was observed 

inside HT-29 cancer cells in cellular uptake study. Further, in flow cytometry analysis live cells 

significantly decreased to about 20 % and apoptotic cells increased above 75 %, clearly 

suggesting the apoptotic potential of the CAP-FA-CDs conjugated system in HT-29 cells. 

Thus, the developed nano delivery system offers an effective strategy for targeted delivery of 

anticancer drugs in cancer treatment. 
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Formulation of the poorly water-soluble drug has always been a challenging problem 

confronted by formulation scientists. Deferasirox is an iron chelator drug. Its major use is in 

thalassemia patients suffering from iron overload due to continuous blood transfusion. It has 

poor solubility in water (30 μg/ml). The present research intended to develop and evaluation 

of deferasirox nanosuspension. Nanosuspension was prepared by media milling technique 

using stabilizer HPMC E5, PVP and Polaxomer 188. The formulated Nanosuspension were 

evaluated by different parameters like the stirring time, concentration of zirconium beads, 

stirring speed, concentration of stabilizer, particle size, polydispersity index, zeta potential, 

drug content, saturation solubility studies, SEM, FTIR and In vitro release. For easy dispensing 

nanosuspension was lyophilized. The polydispersity ranged from 6.710 PDI to 0.427 PDI and 

zeta potential ranged from -15.00 mV to -24.16 mV. The particle size distribution ranges from 

242 nm to 578 nm. and % the CDR of the optimized nanosuspension formulation was shown 

98.32%. Stability studies proved that nanosuspensions were more stable with no significant 

changes in particle size distribution. Thus the formulated oral nanosuspension of deferasirox 

offers a superior drug release than conventional dosage forms. 
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With a comparative study of different kinds of cosmetic products available in the market, it 

was evident that there is absence of a ground breaking product which can sustainably solve 

multiple problems while also being safe for skin in daily use. The principles used in 

nanotechnology came to rescue and helped us encounter the issue by developing a cosmetic 

cream which not only protects a skin against ultraviolet rays but also while being as a sunscreen 

gives moisturising anti- ageing effects predominantly. The research includes finding effective 

solution using nanoparticles and blending them in right proportion with naturally available 

compounds. A detailed study of flaxseeds (Linum usitatissimu), sesame oil (Sesamum indicum 

L.), Aloe Vera (Aloe barbadensis miller) and vitamin E scientifically paired with EDTA 

(Eidetic acid/ Ethylene diaminetetraacetic acid), Titanium Dioxide and potassium sorbate was 

carried out and their interactions with the identified compounds was tested. As a result of this 

research, an effective cosmetic cream which can encounter all the above stated problems has 

been developed. The significance of this composition is that the product will give protection 

against UV light while being an effective sunscreen but also it will have anti-ageing and 

moisturising effect on the skin.  
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Polycystic ovary syndrome (PCOS) is a condition that disrupts the hormonal levels leading to  

various problems in body. Clomiphene citrate, Metformin, Spironolactone drug are widely 

used for PCOS treatment. However, they show major side effects like endometrium thinning, 

drug resistance etc. By switching to a herbal remedy, the side effects can be reduced. Curcumin 

has proven beneficial effect in PCOS treatment. The increase in the androgen level causes the 

negative feedback effect on hypothalamus and pituitary gland  which will lead to increase in 

the hormonal imbalance and causing insulin sensitivity. Curcumin will thus act and address the 

issue of insulin resistance. Black cumin oil (BCO) also gives beneficial effect in decreasing the 

circulating level of testosterone, acne, hirsutism, obesity etc. Thus, on formulating oral 

Curcumin microemulsion with Nigella oil gives synergistic effect on treating the disease. 

Pseudo ternary phase diagrams were constructed using different concentrations of  S mix, water 

and oil. The construction of microemulsion was further optimized by D-optimal mixture 

design, taking oil, S mix and water as independent variables and globule size and solubility as 

response variables. The optimized composition of microemulsion was predicted by numerical 

optimization technique on the basis of the highest desirability value. 
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Green synthesis of nanoparticles is becoming increasingly pertinent nowadays as it is seen as 

environmentally sustainable and cost-effective. The present study aimed to synthesize highly 

sensitive polyethyleneimine (PEI) functionalized carbon dots for the detection of glutathione 

(GSH) via the fluorescence “off-on” approach. The green approach was attempted for the 

synthesis of blue luminescent Carbon dots (CDs) or carbon quantum dots by hydrothermal 

method. One of the biowaste so-called Green Pea (GP) shells were recycled to fabricate water-

soluble CDs (GP-CDs) and these CDs were functionalized with polyethyleneimine (PEI) to 

obtain PEI functionalized carbon dots (GP-PEI-CDs). The “off” process was achieved by the 

addition of Cu (II) to GP-PEI-CDs, which facilitated the quenching of fluorescence of GP-PEI-

CDs owing to the formation of a complex. This “off” process provided an excellent platform 

to estimate Cu (II) with selectivity among 15 metal ions and the limit of detection was 23 nM 

with a linearity range of 0 to 6 µM. The “On” process enabled the restoration in fluorescence 

of GP-PEI-CDs when biothiol (especially GSH) was added, this could be due to the removal 

of Cu (II) from the complex by presenting selective affinity with GSH among the various 

biomolecules with a limit of detection 38 nM and linearity in the range of 0.1 to 0.6 µM. This 

dependency and reliability of the fluorescence refurbishment with a concentration of GSH 

manufactured simple, less toxic, and facile fluorescent sensor for detection of GSH and Cu (II) 

in the aqueous solution. In all, the presented research work could be considered one of the 

novel applications of nano-chemistry in the pharmaceutical sciences. 
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This approach includes the fabrication of water-soluble graphene quantum dots (GQDs) using 

pistachio shells explored. Fabricated GQDs were surface anchored with poly-L-lysine (PLL), 

a polycationic electrolyte to produce PLL-GQDs. The fabricated probe was utilized for the 

detection of cysteine and homo cysteine in real samples. Fruits and vegetable-based companies 

generate huge peel waste. Therefore, waste utilization is critical for a diversity of applications, 

resulting in a significant step toward sustainable growth. Through hydrophobic and 

electrostatic interactions, the surface functional groups of PLL-GQDs interact with thiol 

functional groups of cysteine and homocysteine initiating dynamic quenching. After practical 

work, the nanoprobe provided good linearity for the tested biothiols in the range from 0 to 150 

nM for cysteine, and from 0 to 100 nM for homo cysteine. The limit of detections (LODs) of 

cysteine and homocysteine was found to be 2.38 and 1.94 nM, respectively in BPS (pH 7.4). 

Remarkably, even against various biomolecules, the fabricated probe displayed significant 

selectivity towards cysteine and homocysteine. Furthermore, the confocal microscopy study 

discovered the outstanding penetrations of PLL-GQDs into cytoplasm and nucleus that 

authenticating the practical application of nanoprobe. The cell cytotoxicity study discovered 

the biocompatible nature of PLL-GQDs, facilitating its future scope for cell adhesion as well 

as biomedical applications. We assume the design concept offered here would be mostly used 

for selective and sensitive detection of cysteine and homocysteine. 
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Mucoadhesive nanoparticles offer prolonged drug residence time at the corneal epithelium by 

adhering to mucous layer of the eye. Here in this research investigation, voriconazole-loaded 

chitosan mucoadhesive nanoparticles (VCZ-MA-NPs) are modified to mucous penetrating 

nanoparticles (VCZ-MP-NPs) by coating with anionic polymer sodium alginate. Ionic gelation 

method was utilized to prepare mucoadhesive chitosan nanoparticles, which were further 

coated with sodium alginate to render the surface properties essential for mucous penetration. 

The developed VCZ-MA-NPs and VCZ-MP-NPs were evaluated extensively for 

physicochemical delineation, in vitro and ex vivo studies. The particle size, polydispersity 

index and ζ potential of the VCZ-MA-NPs was deemed to be 116 ± 2nm, 0.23 ± 0.004 and 

+16.3 ± 0.9 mV, while for VCZ-MP-NPs was found 185 ± 1nm, 0.20 ± 0.01 and -24 ± 0.9 mV, 

respectively. The entrapment efficiency and drug loading were obtained to be 88.06 ± 1.29% 

and 7.27 ± 0.95% for VCZ-MA-NPs and 91.31 ± 1.05% and 10.38 ± 0.87% for VCZ-MP-NPs, 

respectively. The formulations were found to be stable under different conditions (4°C, 25°C 

and 40°C). Chitosan nanoparticles and modified nanoparticles showed spherical and smooth 

morphology in electron microscopic imaging. Excised caprine cornea used for ex-vivo 

permeation study and exhibited 58.98 ± 0.54% and 70.02 ± 0.61% drug permeation for VCZ-

MA-NPs and VCZ-MP-NPs, respectively. The findings revealed that the mucous penetrating 

nanoparticles have been effectively pass through the corneal epithelium, thus overcoming the 



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

71 

mucous barrier and fungal layer of eye, which highlights its potential in treatment of fungal 

keratitis. 
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Brinzolamide (BZ) reduces elevated eye pressure by reducing the formation of aqueous humor. 

Regardless of its potency, using a high dose concentration for an extended period of time may 

cause unwanted side effects and necessitate adjunctive therapy to effectively manage 

glaucoma. Curcumin (CU) is a natural polyphenolic compound that possesses antioxidant and 

anti-inflammatory properties, and selected to produce neuroprotective effect in glaucoma. In 

this study, BZ (0.25% w/v) and CU (0.1% w/v) were fabricated in a nanostructured lipid carrier 

(NLC), which further loaded in a hydrogel (HG) matrix with the intention of improving IOP 

lowering efficiency and neuroprotection in glaucoma. The nanoparticulate fabrication was 

carried out by the combined melt emulsification-ultrasonication method. The optimized 

formulations showed particle sizes in the nanoscale (136.83±8.59 nm), good entrapment 

efficiency (85.37±0.22% and 79.30±1.68%, BZ and CU, respectively), and also exhibited a 

narrow particle size distribution (0.473±0.024). The optimized HG formulation has shown 

gelation at temperature 37 ° C. Zeta potential of the optimized NLC formulations was found to 

be -5.14±1.28 mV. The in vitro transcorneal permeability of the NLC formulation was 5 times 

greater than that of the commercial formulation. The combined formulations were well 

tolerated in rabbit eyes, exhibited antioxidant properties, and demonstrated sustained IOP 

lowering effect than marketed and NLC formulation in glaucomatous rabbit eyes. Thus, 

combined nano-formulations (BZ-CU) could be the choice to manage ocular hypotension and 

neuroprotection in the glaucomatous eye in near future. 
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Terminalia arjuna, possesses tannins, flavonoids, glycosides, and steroids with excellent 

pharmacological activities. However, there is a lack of scientific evidence on the green 

synthesis of selenium nanoparticles from the stem of T. arjuna bark and its biological activities. 

The objective of the present study is to rationalize the green synthesis of T. arjuna selenium 

nanoparticles (TA-SeNPs) from T. arjuna bark extract. For the synthesis of TA-SeNPs, 

Selenious acid (H2SeO3) was reduced with an aqueous extract of T. arjuna by the precipitation 

method. Synthesized TA-SeNPs were purified and characterized by UV–Vis spectroscopy, 

Fourier Transform Infrared Spectroscopy (FTIR), X-ray Diffraction (XRD), Field Emission 

Scanning Electron Microscopy (FE-SEM), and Energy-dispersive X-ray spectroscopy (EDAX) 

Inductive Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES). A peak in UV at 289 

nm validated the synthesis of TA-SeNPs. According to DLS, SEM, and TEM images, the size 

of TA-SeNPs was between 100-200 nm. XRD analysis confirmed the crystallinity of TA-

SeNPs. Selenium was verified in colloidal dispersion using EDAX analysis, and ICP-AES 

confirmed selenium content 76.45 g/ml in TA-SeNP. The TA-SeNP were evaluated for 

antioxidant activity using the DPPH Free Radical Scavenging Assay and Reducing Power 

Capacity. The IC50 indicated that the TA-SeNPs had an excellent antioxidant capacity. 

Antiproliferative activity was carried out, which showed TA-SeNPs were cytotoxic to human 

breast cancer cells (MCF-7). By comparing TA-SeNPs to Doxorubicin, it was demonstrated 

that they could dose-dependently inhibit cell proliferation. Thus, experimental evidence 

provides insight on therapeutic value and the possibility of using TA-SeNPs in formulation. 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

74 

NT023 
 

Development of an Antiretroviral Drug-Loaded Lipid Based 

Nanocarriers with P-Glycoprotein Inhibitor for Management of 

HIV Infection 
 

Muheem Abdul, Baboota Sanjula, Ali Javed 

Department of Pharmaceutics, School of Pharmaceutical Education and 

Research, Jamia Hamdard, New Delhi, 110062, India 

muheem.abdul985@gmail.com 

 

 

The aim of the present work is to explicit development and characterization of lipid based 

nanocarriers via the oral route to overcome the inherent lacuna of antiretroviral therapy, in 

which the drug was used for the management of HIV infection. We optimized and fabricated 

antiretroviral loaded nanocarriers (DE-NCs) with pharmacokinetic modulator (TPGS) via 

central composite design (CCD) using the modified solvent evaporation method. Various 

assessment parameters were used for characterization of nanoformulation such as mean particle 

size of 157 ± 1.56 nm, mean polydispersity index of 0.186 ± 0.003, mean zeta potential of -

7.71 ± 0.003, entrapment efficiency of 95.6 ± 2.25% of DRV-E, and drug loading was 9.89 ± 

0.041%. The structural analysis by TEM revealed the spherical size of NCs and uniform drug 

distribution. An in vitro drug release study was established through the 0.05 N HCl pH 1.2, and 

phosphate buffer pH 6.8 with % cumulative drug release of almost 82.34 % of DRV-E at the 

end of 24 h, compared to the suspension of antiretroviral drug. The compatibility of NCs to red 

blood cells was revealed by in-vitro haemolysis study that was compared with drug suspension 

and negative control (1% Triton solution). The confocal study revealed the depth of penetration 

of the drug into the intestine by DE-NCs was 35 µm which was 2.33 folds higher compared to 

drug suspension (depth was 15 µm). It can be concluded that DE-NLC could serve as potential 

strategy to provide therapeutic benefits for the eradication of AIDS. 
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In the last decade, various research work and review articles are being reported showing the 

importance of niosomes and their advantages over the other vesicular formulations. Niosomes 

are vesicular structure that is made up of non-ionic surfactant, cholesterol, and sometimes 

charged inducers. The non-ionic surfactants assemble among themselves to form the bilayer 

vesicular structure. The vesicular structure so formed is used to modify the distribution profile 

of the drugs and thus helps in forming a sustained release formulation. The unique structure 

formed helps to encapsulate hydrophilic drugs, hydrophobic drugs as well as amphiphilic drugs 

within the niosomal vesicular structure. Niosomes are bio-degradable, bio-compatible, and 

non-immunogenic in nature. They are more stable, economic, and less toxic compared to that 

liposomes. The niosomes could be prepared by using various methods such as thin film 

hydration method, ether injection method, modified ether injection method, sonication method, 

etc. Different niosomal preparations are already prepared which has targeted different diseases 

that have proved to enhance the therapeutic properties by various folds as compared to the 

available marketed products. 
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The shocking rise of drug-resistant hospital "superbugs," as well as the resulting increase in 

mortality, is driving the development of technologies to find novel medicines and enhance 

disease diagnostics.   The recent identification of bacterial cytoskeletal proteins that are similar 

to the essential force-bearing machinery in eukaryotes opens up new avenues for drug 

development, but little is known about their mechanical role in bacteria. Recent advances in 

nanotechnology have been projected as a new line of defense against Multi-Drug Resistant 

microorganisms by engineering nanoparticles with desired physicochemical features that can 

be used as a first line of defense against many multi-drug resistant bacteria. Nanoparticles 

smaller than 100nm in size are the most promising weapons for countering microbial drug 

resistance because they can function as antibacterial/antibiotic-modulating agents at the site of 

infection and may have many mechanisms of action. These nanoparticles will be extremely 

useful in delivering drugs directly to infected sites. As an outcome, drug resistance 

development is greatly reduced. The key resistance mechanisms in bacteria superbugs have 

been addressed, as well as how nanoparticles can be used against them. It is expected that the 

nanoparticles would be able to overcome drug resistance through a unique method of action. 

Secondly, nanoparticles may enhance efficacy with antibiotics by increasing uptake, reducing 

efflux, and preventing biofilm formation. The most innovative and improving ability of 

nanomaterials to counteract Multi-Drug Resistance. 
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Herbal medicines have been used since thousands of years and are recognized as more safe and 

reliable compared to synthetic one. However, more scientific and clinical approaches are 

required to be applied for better acceptance of herbal therapy. Recent progression in the field 

are now more focused on development of novel drug delivery systems to tackle unmet benefits 

of herbal drug therapy that cannot be achieved using conventional dosage forms. Major hurdle 

in development of efficient delivery system for bioactive herbal constituents is their poor 

bioavailability due to higher molecular weight and poor solubility. Nanophytomedicine, a 

nanoparticulate system containing phytoconstituents obtained from medicinal plants, can be a 

potential alternative for efficacious and safe delivery of such drugs. The nanocarriers also have 

enhanced tissue permeability as well as ability to cross blood brain barrier making them 

suitable for site specific targeted and controlled delivery of phytoconstituents. Nanostructured 

delivery of phytoconstituents can potentially enhance biological activity and also helps to 

overcome problems related with delivery of raw herbal drugs. Although initial researches have 

shown encouraging outcomes, several issues associated with nanophytomedicine are still 

required to be addressed through further research and development. 
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Eczema is a widespread, chronic skin disease that can have a serious negative effect on the 

afflicted people's and their families' standard of living. Eczema is a disorder that affects 15-

20% of children and 1-3% of adults worldwide. In India 10% of adults suffer from eczema. 

The symptom is brought on by genetic and environmental elements that compromise the skin 

epidermis and make it more vulnerable to increased penetration by different allergens and 

infections, increasing the disease and making it one of the most common skin diseases in the 

world. Herbal nano formulation comprises of elements from herbal drugs that are extracts, 

improved fractions, or phytoconstituents. Several herbal drugs, including Aloe Vera, 

Metricaria reticulata, Rubia cordifolia, Terminalia arjuna, Avena sativa etc. are listed in ancient 

texts as being used to cure the skin disease eczema. This review aims to present the most recent 

developments in field of herbal nano formulations, including polymeric herbal nanoparticles, 

solid-lipid nanoparticles, nanocrystal, nanosponges, phytosome, self-nano emulsifying drug 

delivery systems, nanofibers, liposomes, dendrimers, nanoemulsion, and nanosuspension, as 

well as their evaluation standards, problems, and potential. The innovative herbal Nano 

formulation is a crucial tool for the development of natural medicine research, helping to solve 

pharmacokinetics problems by increasing solubility, therapeutic effectiveness, bioavailability, 

stability, extended administration, and targeted delivery. The review gives a summary of earlier 

research, the development of Novel herbal nano formulations for the treatment of eczema and 

its potential future applications. 
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Current cerebral drug delivery to the brain and Cerebrospinal Fluid is limited by the Blood-

Brain Barrier or the blood-blood Cerebrospinal Fluid barrier. The aim of the present review is 

to assess the state-of-the-art nose-to-brain drug delivery systems and the role of 

nanotechnology in targeted delivery for the treatment of CNS and related therapeutic 

conditions. The administration of drugs to the central nervous system is primarily controlled 

by the blood-brain barrier, a structure that prevents the passage of foreign compounds from the 

blood to the brain's extracellular fluid. This review covers recent developments in the use of 

polymer, lipid, and inorganic nanoparticles, as well as drug nanocrystals, to deliver drugs to 

the brain via intranasal administration. Nasal administration is a non-invasive approach that 

allows the rapid transport of the drug directly to the brain and minimizes its systemic exposure. 

This review discusses various types of biodegradable polymer Nano Polymers for drug delivery 

to the brain through the Nose to Brain route. Particular attention is devoted to treating 

neurological diseases such as Glioblastoma and neurodegenerative diseases. 
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Since time immemorial, herbal medicines have been used to treat innumerable diseases, and 

have been a vital part of our daily life. India being a rich source of medicinal herbs and spices, 

have extensively demonstrated their utility as therapeutics to cure various diseases like cold, 

cancer, infertility, blood pressure, cardiovascular diseases, skin ailments and many others. 

Although their usage was known worldwide, still the exact dosage quantity, efficacy and 

absorption of the herbs-based medicines were lacking. This is because these herbs were used 

in their crude extracts and in a huge amount which lacked its proper delivery and absorption to 

the target site as compared to the commercial allopathic drugs. This loop was detected with the 

advanced researches in the field of Nanobiotechnology and Nanomedicines. Due to the toxic 

effects of the commercial medicines, scientists have evolved the use of the natural herbs by 

developing Nano Drug Delivery Systems (NDDS) in the recent years. Various 

nanotechnology-based carriers, drug delivery and packaging systems were developed to 

enhance the efficacy, absorption, stability, safety of the herbal constituents in the form of 

nanomedicines without the need of their bulk dosage to administer. Hence, theadvancement in 

the medical field using both the herbal therapeutics along with nanotechnology can serve as a 

boon to the society and could be looked upon as a sustainable approach to treat various chronic 

diseases worldwide. 
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Nanoscience is the capacity to manage the size of diverse items on a scale ranging from a few 

nanometers to less than 100 nanometers. Nanotechnology refers to the incorporation of 

nanometer-scale components into functional products. The development of these nanomaterials 

fascinated applications ranging from diagnostics to therapeutic applications. In the recent 

decade, the transformation of these nano-carriers to 2D functionalized materials has been wide 

in scope due to their unique properties, surface functionalization, and inherent structure which 

could deliver the molecules from low molecular weight drugs to high molecular weight 

peptides. These 2D nanomaterials like carbon fullerenes, graphene materials, nano-ribbon, and 

zigzag functionalized materials provided drug delivery applications to a targeted level. 

Moreover, DNA may be utilized to construct nano-mechanics. In this review, we highlighted 

a critical review of functionalized nanomaterials and their applications in drug delivery. 
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The most frequent symptom of systemic atherosclerosis is peripheral arterial disease, which 

occurs when the artery lumen in the lower extremities gradually becomes blocked by 

atherosclerotic plaque. The most common symptom of lower extremity peripheral arterial 

disease (PAD), called "intermittent claudication," is pain experienced when walking. Partial or 

total blockage of the peripheral arteries in the upper and lower limbs is referred to as peripheral 

arterial disease (PAD). Exercise, medication, and quitting smoking can all help with symptom 

relief in some cases. The danger of death from concurrent coronary artery and cerebrovascular 

atherosclerosis outweighs the risk of amputation. Primary treatment should focus on 

controlling lipids, blood sugar, blood pressure, and the generalised atherosclerotic process. 

Vesicular systems are an unique drug delivery method that can increase the bioavailability of 

encapsulated drugs and deliver therapeutic action in a controlled way for a long time. Niosomes 

are the best drug delivery system because they can increase the bioavailability of encapsulated 

drugs through a variety of methods and maintain therapeutic efficacy for a long time. However, 

they have issues with fusion, aggregation, leakage, vesicle sedimentation, and difficulty in 

sterilising. To solve these issues, a more recent strategy known as pro- vesicular carriers was 

used. The formulations in provesicles are dry and anhydrous, covered with a non-ionic 

surfactant that serves as a carrier when combined with water. 
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Since few decades pharmaceutical researchers have introduced different pharmaceutical drug 

carriers like particulate carriers, polymeric carriers, cellular carriers, etc to meet the different 

objectives like sustained drug delivery, targeting the different organs like brain, lungs, 

enhancing the bioavailability, etc. Vesicular carriers are one of the different particulate carriers. 

Different vesicular carriers include liposomes, niosomes, ethosomes, etc. Among all vesicular 

carriers Niosomes has wide range of advantages which includes greater chemical stability, ease 

of manufacturing, handling, less toxic, economical, etc. The major drawback associated with 

niosomes is its physical stability which can be overcomed by the new technique i.e. in the form 

of Proniosomes. Proniosomes overcome the demerits involved with niosomal and liposomal 

drug delivery systems. Proniosomes are liquid crystalline compact niosome hybrids which 

upon hydration form niosomes. Proniosomes (gel) are semisolid liquid crystal products of non-

ionic surfactants easily prepared by dissolving the surfactant in a minimal amount of an 

acceptable solvent and the least amount of aqueous phase. They help in reducing physical 

stability problems involved with niosomes such as leaking, fusion, aggregation and provide 

convenience in dosing, distribution, transportation and storage showing improved results than 

conventional niosomes. This includes the summary of research findings and focuses on 

different aspects of proniosome such as preparation, characterization, drug release, 

applications, merits, demerits, present scenario in market and future trends. 
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Nanoparticles have emerged as an amazing class of particles with high surface areas which can 

be achieved through the rational design of nanoparticles. A biomimetic synthesis can be 

conducted either by mimicking the functions of natural materials/structures or by mimicking 

the biological processes that organisms employ to produce substances or materials. The green 

synthesis by biomimetic route of nanoparticles has received great attention in recent times 

owing to its advantages such as its cost effectiveness, easy availability, eco-friendliness, 

biocompatibility, and wide applications over the conventional chemical and physical methods. 

This study provides biomimetic synthesis of nanoparticles and also covers concise treatise on 

derivatization/synthesis process of nanoparticles sourced from DNA/RNA, Proteins, Enzymes, 

Viruses, Pollen, and Waste Biomass etc. The study presents a detailed discussion on eco-

friendly synthesis of silver nanoparticles from banana peels (waste biomass). Further its 

optimization using Qbd approach, nanoparticle characterizations and the applications as 

colorimetric detectors and wound healing activities are discussed. 
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Alzheimer's disease is a progressive neurologic disorder that causes the brain to shrink 

(atrophy) and brain cells to die. In AD involvement of amyloids (Aβ) plaque accumulation & 

oxidative stress in the brain have crucial roles. Novel nano therapeutic drug (1)chelating agent:-

Brain tissue gets imbalanced by a pre-oxidative environment due to the oxidative damage 

produced by metals like Iron, aluminum zinc, and copper. Desferrioxamine use in the treatment 

of AD but it lacks at tissue-specific targeting so instead of that its conjunction with nanoparticle 

show penetration through BBB, good affinity and reduces oxidative damage produced by the 

metal load. (Polymers size 10-1000 nm). Hence, can be use in iron-mediated Brain syndrome. 

Ex.MAEHP coated with polysorbate 80.(2) D-penicillamine:-It is a Cu1 chelator delivered as 

the conjugation with nps which reverses the metal induces protein precipitation. It effectively 

resolubilizes copper Aβ (1-42) aggregates.(3) Selenium nanoparticles (Se-NPs):-A selenium 

particle in conjugation with the epigallocatechin-3-gallate which is the main component of 

green tea has an antioxidant role against oxidative stress in brain cell. (4)Pipering (PIP) is a 

phytopharmaceutical with reported neuroprotective potential in AD. Its oral delivery suffers 

from its hydrophobicity and pre-systemic metabolism so its mono-disperse intranasal chitosan 

nanoparticles (CS-NPs) were elaborated for brain targeting of PIP. The use of nanoparticles in 

the conjugation with effective drugs gives 3 major advantages reducing toxicity, bio-

distribution and therapeutic efficacy, which are the challenging factor for therapy used in 

Alzheimer diseases. All mention conjugation therapy with NPs opens a gate for a future with 

lower AD morbidity. 
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Vitiligo, an idiopathic dermatological disease that affects 0.2–2% of the world's population 

caused due to Apoptosis, or selective melanocyte cell damage and results in milky white patchy 

depigmentation of skin. Various  mechanisms are known to contribute to this condition, but 

genetic, autoimmune reactions, and increased oxidative stress are the main culprits. Currently, 

corticosteroids are used topically and systemically as immunosuppressants as a form of 

treatment, and targeted phototherapy, UBV therapy, surgeries are used to achieve 

repigmentation. Topical and systemic corticosteroids can cause menstrual irregularities, 

atrophy, telangiectasia, acne, weight gain, and sleep disorders. Adverse reactions like 

erythema, pruritus, blepharitis, recurrent herpes labialis, and lupus erythematosus are seen 

during phototherapy. Moreover, recurrance rate is 40% after treatment. With advances in 

nanotechnology, nanocarriers are used in the treatment of vitiligo to minimize side effects, 

boost bioavailability, and target depigmented areas. The need for new drug delivery systems 

has emerged to address issues with conventional treatments. Nanoparticles are created , drug 

is incorporated into the nanoparticle to enhance solubility of  drug also drug is protected from  

enzymatic degradation or hydrolysis thus makes  it superior to other systems.  Niosomes and 

8-methoxypsoralen conjugation, ruxolitinib-containing nanoliposome formulations, lipid-

based nanoemulsion gel formulations, nanostructured lipid carriers with simvastatin and 

hydroxyquinone, etc. are some nanopharmaceutical systems that are extensively used in the 

treatment of vertiligo. These methods can potentialy achieve skin repigmentation that is 

sustainable due to melanocyte regrowth and autoimmune response inhibition. In conclusion, 

topical formulations for sustainable  treatment can be created by utilizing nanotechnological 

drug delivery systems. 
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Colorectal cancer(CRC) is the second most common cause for cancer death. Ulcerative colitis 

and crohn's disease have high risk of developing CRC.Although platinum drugs demonstrate 

good anticancer activity against numerous types of cancer, they also suffer from drug resistance 

and toxicity like other anticancer drugs.platinum treatment with nanoparticle(such as micelles, 

gold NPs, liposomes, polymeric NPs, phytosomes, dendrimers, magnetic NPs, etc) have been 

utilized for the treatment of CRC.  

(i)Cisplatin or cis-diaminedichloroplatinum 

(II) derivative was the first to be successfully utilized as an anticancer treatment against a 

variety of tumours. Cisplatin’s mode of action is via interaction with DNA bases, causing 

DNA damage and apoptosis. 

(ii) Carboplatin is a second-generation platinum drug that has a broad scope of anti-tumor 

activity. 

These nanoparticles are promising platforms used for combination therapy with controlled drug 

release profiles of individual drug. The design of nanoparticles for drug delivery offers great 

potential in increasing the quality and life expectancy of CRC patients. 
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Nanodrug delivery for topical application has been proved very advantageous because of its 

ability to cross skin layers by various routes and producing less side effects. The follicular route 

seems to be of special importance for particle penetration in skin and targeting the diseases 

having root cause from hair follicle. Hair follicle serves as better reservoir for retention of 

nanoparticle than subcutaneous layer. Nanoparticle of size less than 500nm can retain in the 

infundibulum region of the hair follicle. Sebaceous gland attached to it can retain lipophilic 

drugs and release drugs in controlled manner to the targeted site. Follicular targeting can be 

achieved by modifying surface properties of particulate systems and optimizing particle size. 

Particle size can be determined from scanning electron microscopy, transmission electron 

microscopy and its modification transmission mode of scanning electron microscopy. Photon 

correlation spectroscopy based on Brownian motion of the particles and measures 

hydrodynamic diameter of the particle. Moreover, if any aggregates present in the solution can 

also be determined by PCS. encapsulation efficiency can be modified by modification in 

polymer concentration and method of synthesis. In vitro methods for determination of 

nanoparticles retained in hair follicle are discussed in detail. Various approaches have been 

developed for preparation of the skin to study in vitro permeation to nanoparticles through hair 

follicle. Methods used for determination are franz diffusion cell followed by centrifugation or 

differential stripping method and punch biopsy method which include use of pilosebaceous 

unit of the skin. Present work includes evaluation parameters of nanoparticle drug delivery and 

their various modifications. 
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Atopic dermatitis (AD) is a chronic, highly pruritic and relapsing inflammatory skin disease 

which often emerges during childhood. The pathophysiology of AD has not been completely 

elucidated, however one of the main events which appear to give rise to AD is the dysfunction 

of the natural skin barrier. Additionally, immune dysregulation, environmental and infectious 

agents also appear to be involved. This skin disorder significantly impacts an individual’s 

quality of life by causing both physical discomfort and emotional distress. Treatment of AD 

focuses on restoring the skin barrier by hydrating and repairing the skin, limiting itching and 

reducing inflammation. It includes an anti-inflammatory treatment with first line topical 

corticosteroids and/or calcineurin inhibitors (TCIs), as well as patient education and skin care 

practices. Recent advancements for the treatment of AD uses nanotechnology for its potential 

in enhancing the delivery of drugs dermally. Nanoparticles are used for the delivery of classical 

drugs in which they reduce adverse effects, increase skin permeability and bioavailability. 

Different types of nanoparticles such as cubosomes, transferosomes, nanoemulsions and 

nanosponges are used. Cubosomes are nanoparticles of lipid matrix that can incorporate both 

water soluble and oil soluble drugs. They show an increase in skin permeation for dermal 

applications. Transferosomes have high flexibility and deformability, which allow for superior 

penetration capability of drugs. Nanoemulsions result in enhanced drug absorption due to their 

positive charge, which is attracted to the negatively charged corneocytes in the stratum 

corneum. Nanosponges allow for a sustained release, have better retention, reduce side effects 

and dosing frequency. The present review focuses on the progress of nanoformulations for the 

treatment of AD and its future opportunities. 
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‘Smart pills’ combine nanotech-based sensors and nanoparticles to form sophisticated 

pharmaceutical pills. They are an ingestible capsule and a miniature electronic device that are 

designed in mold of pharmaceutical capsules performing highly developed tasks, such as 

sensing, imaging, diagnosis and targeted drug delivery. Sensors, cameras, patches, trackers, 

and drugs are all part of them. Once ingested they travel through gastrointestinal tract and 

collects data that is otherwise difficult to obtain, and can easily be eliminated. They have 

greater patient acceptance and can transverse entire GI tract. They have both diagnostic as well 

as therapeutic effects. According to recent developments these pills sense the appropriate 

environment and location to release pharmacological agents. They eliminate the discomfort 

such as muscle tearing and perforation and risks associated with current procedures (e.g.; 

endoscopy. These smart pills even remind you to take your medications regularly, provides 

diagnostic-related images, used as capsule endoscopy, patient monitoring, collects information 

about blood oxygen levels, act as radiation-free choice for screening large intestine cancer etc. 

Among others Capsovision Inc, Olympus Corporation, Medtronic Plc, Koninklijke Philips 

N.V. and Proteus Digital Health are the major players in global market for smart pills. The 

FDA approved first smart pill, called PillCam, in 2001. It had a tiny camera built in to monitor 

or detect internal bleeding and Crohn's disease. The market for smart pills is anticipated to 

expand at a CAGR of 13% between 2022 and 2027, according to Expert Market Research. 
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Nanoparticles have emerged as novel pharmaceutical formulation to enhance bioavailability, 

targeted delivery, and sustained release of drugs. However, the toxicity of nanoparticles has 

become a major concern, particularly in pulmonary delivery. Pulmonary exposure to 

nanoparticles can lead to adverse effects such as inflammation, oxidative stress, and 

genotoxicity in lung tissue. The toxicity of nanoparticles is influenced by various factors such 

as size, shape, surface chemistry, and composition. This review aims to summarize the recent 

literature on the toxicity of excipients in nano pharmaceutical formulations for pulmonary 

delivery. The study evaluates the toxicological effects of various nanoparticle systems such as 

liposomes, polymeric nanoparticles, dendrimers, and metallic nanoparticles, and their 

mechanisms of toxicity in lung tissue. Additionally, the review also explores the strategies to 

mitigate the toxicity of nanoparticles, such as modification of surface properties and integration 

of bioactive compounds. The results of the review indicate that the toxicity of nanoparticles is 

highly dependent on the specific nanoparticle system and the method of administration. Further 

research is required to fully understand the mechanisms of toxicity and to develop safe and 

effective nanoparticle-based pharmaceutical formulations for pulmonary delivery. However, it 

is also important to note that there are many benefits of using nanotechnology in 

pharmaceuticals but its toxicity is dose dependent. Therefore, proper risk assessment and 

characterization should be done before using nanoparticles in pharmaceutical formulations. 
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Recently, the evolution of nanotechnology has made a crucial addition in the field of medicine. 

Pharmaceutical companies made use of this understanding to expedite drug development. 

Indeed, there is instant extension of the commercialized and pipelined nanotechnology-based 

parenteral devices, which is affidavit to the noteworthy grant. Auxiliary to the capability of 

nanomaterials to convey the consolidated active to many integrant operating to various quarry 

of dividend, nanotechnology has assisted to the necessarily of more feature of the profession. 

Additionally, the recommended approach for forming long acting injectables has also been 

broadly validated in commercialized oral dosage forms, better element as well as rise 

bioavailability, diminished fed-fasted variation, bigger peak blood concentration, long-acting 

locally and systemically injectable formations, etc. Therefore, this enamours changes in 

medicine expansion, potentially focal point drug applicants were enlarged which achieve to be 

extremely insoluble, consider the chemical character of the aquaphobic protein receptor area. 

Furthermore, modern facts within the domains of passive and active targeting will be shortly 

argued. Thus, huge digit of indissoluble medicament nominees which abruptly came, new drug 

delivery applied science were respectively refined to hold the complication. 
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Natural bioactive compounds derived from plants have been used worldwide to address human 

health issues. But their clinical applications have been limited due to their poor solubility, 

instability, low bioavailability, off-targetability and consequent toxicity after administration. 

Researchers have utilized emerging nano formulation technologies to overcome these 

limitations as they have demonstrated great potential to improve solubility, stability, and 

pharmacokinetic and pharmacodynamics characteristics of them. Herbonanoceuticals: herbal 

drugs of a nanosize—have better remedial value and fewer detrimental effects than modern 

medicines which is also considered as “green synthesis. The main goal in designing is to 

manage particle size, surface properties, and release profiles of bioactive compounds to 

accomplish the site-specific accumulation and action of the drugs at the therapeutically optimal 

rate and dose regimen. To improve the properties of bioactive compounds, typically 10–200 

nm in diameter are synthesized through encapsulation. It can lower administration doses by 

targeted delivery, site-specific release, and in turn improved therapeutic effects of drugs. 

Liposomes, Niosomes, Phytosomes, Nanoemulsions, self-assembled nanoparticles are the 

representatives of nanoformulation designs for bioactive phytocompounds. They have shown 

potential therapeutic agents for anticancer, anti-inflammatory, antibacterial, antioxidant, and 

anti-neurodegenerative applications. This strategy can facilitate the repurposing of bioactive 

phytoconstituents. This includes new therapeutic uses for already known drugs (repositioning) 

and different formulations of the same drug (reformulation). It can shorten development time 

and reduce costs and risks. Hence, due to better curative potential, physiological compatibility, 

minimal toxicity, natural origin and easy accessibility herbonanoceuticals can be a boon in the 

field of therapeutics. 
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Neurodegenerative disorders are chronic disorders that progressively destroy neurons in the 

central nervous system (CNS). The blood-brain barrier (BBB) is a structure that limits the entry 

of foreign chemicals from the blood into the brain's extracellular fluid and hence also prevent 

the penetration of medications to the CNS. Treatment of CNS diseases may be enhanced by 

administering drugs intranasally, it increases the drugs' bioavailability in the brain due to direct 

connection between olfactory region and Cerebrospinal fluid (CSF). The medicine quickly 

enters the bloodstream and bypasses the BBB, making it ideal for self-administration. Over the 

last decade, research on intranasal (IN) nano-drug delivery has increased significantly because 

nanoparticles can deliver drug more efficiently than the conventional formulation. In particular, 

nanoparticle-based drug delivery systems have shown remarkable ability to circumvent 

difficulties associated with the intranasal route, resulting in drug deposition in the brain without 

systemic distribution. Several CNS medicines, including sumatriptan, midazolam, etc., have 

intranasal formulations on the market that have been shown to be more effective and patient-

friendly than their conventional marketed formulations. This review includes recent 

discoveries in the use of polymer, lipid, and other nanocarriers (inorganic nanoparticles, drug 

nanocrystals, etc.) to transport medications to the brain by intranasal delivery. 
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The targeted delivery of drug molecule is been always strenuous. This can be accomplished 

through the specialized drug delivery system without affecting its efficacy and quality of drug. 

With the advancement of nanotechnology and to overcome this problem “Nanosponge” has 

been developed. Few new drugs cannot be effectively delivered by conventional dosage form. 

Nanoparticles are fragments in 1-100 nm range. These nanoparticles are used in polymeric 

nanoparticles, nanosponges, nanoemulsion, carbon emulsiontubes, etc. Nanosponge is a 

nanosized particle of virus sized filled with variety of drugs. Nanosponge are formulated by 

crosslinking of cyclodextrin with cross polymers. It is used to control the release rate of drug 

delivery. These tiny sponges circulate into the body until they encounter the target site and 

stick on the surface and initiate to release of drug in a predictable manner. It also helps to 

overcome certain problems like poor bioavailability, drug toxicity and decrease side effect etc. 

another characteristic of nanosponges is their aqueous solubility. Due to its porous structure, 

helps to entrap the various drug molecule into it. Nanosponges are delivered in various forms 

such as oral administration, topical administration and parental administration. Nanosponges 

are synthesized by various methods like emulsion solvent diffusion method, ultrasound-

assisted method, solvent method etc. Nanosponge drug delivering system has evolved as one 

of the most prominent field used in cancer therapy, protein drug delivering, used as adsorbent 

for poison etc. 
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Nanomedicine and nano delivery systems are a relatively new but rapidly developing science 

where materials in the nanoscale range are employed to serve as means of diagnostic tools or 

to deliver therapeutic agents to specific targeted sites in a controlled manner. By delivering 

precise medications to specified locations and targets, nanotechnology provides numerous 

advantages in the treatment of chronic human diseases. The use of nanomedicine (including 

chemotherapeutic medicines, biological agents, immunotherapeutic agents, etc.) in the 

treatment of various diseases has recently seen a number of notable applications. The current 

review, presents an updated summary of recent advances in the field of nanomedicines and 

nano based drug delivery systems through comprehensive scrutiny of the discovery and 

application of nanomaterials in improving both the efficacy of novel and old drugs. This review 

article discusses the numerous advantages of using nanotechnology in drug research and 

development and explains how they affect these processes. This review illustrates knowledge 

on how to get through the many challenges posed by nanotechnology. Also mentioned are the 

advantages and disadvantages of using nanomedicines for drug delivery. Additionally, it 

explains what the prospects are for nanotechnology. Furthermore, I have included details on 

the developments and perspectives in the field of nanomedicine. 
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According to WHO One in two postmenopausal women has osteoporosis. Aim of the present 

research work was formulation of Alendronate sodium loaded Lactoferrin Nanoparticles 

embedded In situ gel for vaginal delivery of bisphosphonates for postmenopausal osteoporosis. 

The nanoparticles were prepared by desolvation method, optimized by QbD Approach. Particle 

size, PDI, Zeta potential along with Entrapment efficiency, Invitro drug release study, SEM 

study and Invivo analysis were performed for characterization of nanoparticles. Viscosity, 

Gelation time and temperature, pH was performed for characterization of nanoparticle-loaded 

In situ gel. Box-Behnken design shows that particle size, Entrapment efficiency, and % drug 

release were found to be in the range of 100 to 350 nm, 70-90%, and more than 80% 

respectively. From SEM study can be revealed formulations were spherical in shape. By In 

vitro drug diffusion study it was found that 82% of drugs diffuse after 10 h. The Lactoferrin 

Nanoparticles embedded In situ gel has excellent spreadability with optimum flow behavior. 

Bioavailability study revealed 2-fold and 5-fold enhanced bioavailability of the drug when 

incorporated in Lactoferrin Nanoparticles embedded In situ gel as compared to the 

conventional gel as well as drug dispersion. Finally, it was discovered that treatment with 

Lactoferrin Nanoparticles loaded In situ gel considerably decreased the serum level of alkaline 

phosphatase and calcium in osteoporosis-induced rats. These finding revealed that In situ gel 

has the potential to enhance the permeation and bioavailability of incorporated drug with 

enhanced anti-osteoporotic effect. 
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According to 2019 WHO report, 17.6 Lacks death reported due to lungs cancer, which is 

highest in among all cancers. Pemetrexed have better tolerability and better survival rate 

compare to other anticancer drugs in lungs cancer treatment. However, Pemetrexed rapidly 

eliminated from systemic circulation (Half-life - 3.5 Hrs). Moreover, Pemetrexed injection 

produce severe toxicity like bone marrow suppression, Renal failure. So, prolong drug release, 

slower elimination rate, lower toxicity, can be achieved by formulating stealth liposomal 

formulation by remote loading method. Various study suggesting that drug are in precipitated 

form inside liposome shows slower drug release & better toxicity & pharmacokinetic profile 

compare to soluble drug form. In this study we selected different remote loading agent, which 

are able to form precipitation of drug - remote loading agent complex inside liposome. All 

selected remote loading agent provide almost 100% Entrapment, so copper acetate selected 

based on extended in vitro drug release profile for optimization & Evaluation. Here, we 

prepared empty stealth liposome using ethanol injection method, process parameter optimized 

using 2(5-1) fractional factorial design. Drug loading process in pre-formulated liposome, 

optimized using 2(4-1) fractional factorial design. Liposome characterization, short term 

stability, Cell line study & In vivo toxicity study will be perform using optimized formulation. 
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Hesperidin, a naturally occurring dihydroflavone derivative found in citrus fruits shows poor 

solubility and dissolution rate, which greatly limits its clinical utility. The present research 

work aimed to formulate and characterize hesperidin loaded microemulsion containing sesame 

oil and orange oil as carrier, Tween® 80 and Solutol® HS15 as surfactant and cosurfactant, 

respectively. Pseudoternary phase diagrams were constructed to determine the phase boundary 

region corresponding to the formation of isotropic microemulsion. The microemulsion was 

extensively characterized for size, morphology, microstructure, pH, transmittance, stability, in 

vitro release, nasal ciliotoxicity, cytotoxicity and cellular internalization studies. DSC and UV 

transmittance studies confirmed the formation of a clear, transparent, and thermodynamically 

stable o/w microemulsion. The microemulsion showed an average globule size of 14 nm with 

a PDI of 0.049 in DLS measurements. The rheological evaluation demonstrated a viscosity of 

0.3097 ± 0.0333 Pa s with a non-Newtonian flow. The formulation remained stable up to 70 ℃ 

as observed by thermal stability studies. The in vitro drug release studies showed a faster 

release of hesperidin from the microemulsion in comparison to plain drug. Further, nasal 

ciliotoxicity studies performed on goat nasal mucosa demonstrated safety of the formulation 

for nose-to-brain delivery applications. In vitro cell viability studies in SH-SY5Y cells 

displayed good cytocompatibility and cell internalization studies showed abundant cytoplasmic 

green fluorescence confirming the efficient internalization of the microemulsion formulation. 

These findings suggests that hesperidin loaded microemulsion can be explored as an effective 

therapeutic strategy for various neurodegenerative diseases. 
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Bedaquiline fumarate (BQF), an USFDA approved drug for treatment of pulmonary multi 

drug-resistant tuberculosis (MDR-TB) shows low oral bioavailability due to solubility-limited 

intestinal absorption. The objective of this research work was to formulate a BQF-loaded  

microemulsion using lemongrass oil as a carrier to improve the BQF’s oral bioavailability, and 

reduce the dose-related side effects. Lemongrass oil is reported to possess antibacterial activity 

against M. tb., especially against MDR-TB, and use of lemongrass oil as a carrier for BQF may 

result in a synergistic activity against TB.  The microemulsion was formulated by spontaneous 

emulsification method and evaluated for thermodynamic stability, size, dispersibility, 

transmittance, rheology, microrheology, drug release, cytotoxicity and cellular internalization. 

The microemulsion showed an average globule size of 26 nm with a low PDI and spherical 

geometry. Microrheological investigations on microemulsion indicated gel-sol-gel behaviour 

and rheological studies revealed low viscosity of 0.23 Pa.s. BQF was released in a controlled 

manner from the microemulsion in comparison to plain drug. The smaller globule size of ME 

with increased circulation time and controlled release pattern might be beneficial in the long-

term treatment of MDR-TB by reducing the frequency of administration and thus, increasing 

the patient compliance in the TB therapy. In vitro cytotoxicity and cellular uptake studies on 

Caco-2 cells revealed cytocompatibility of the BQF microemulsion at the highest concentration 

of 500 μg/mL with significantly enhanced cellular internalization. These insights collectively 

could help in designing an effective strategy to improve the therapeutic outcomes in patients 

with pulmonary drug-resistant tuberculosis. 
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An antipsychotic drug will able to reach the targeted area of brain when administered through 

nasal route. Asenapine maleate (ASNM) is a BCS class - II drug with less than 2 % oral 

bioavailability because of extensive first pass metabolism. The problem related with extensive 

metabolism is required to defeat leading to increase the bioavailability of ASNM. 

Solubilisation of poorly soluble Asenapine maleate is another challenge existing in formulation 

development for nasal formulation. The purpose of this study was to improve the solubility and 

enhance the brain uptake of Asenapine maleate through an o/w microemulsion, which was 

found suitable for intranasal delivery. Phase titration method was utilised for the preparation 

of microemulsion. The optimised microemulsion composed of Oleic acid, Tween 80:Propylene 

glycol (3:1) and water, with a maximum solubility of ASNM and no ciliotoxicity was found. 

Optimised microemulsion was characterized for drug content, pH, percentage transmittance, 

globule size, zeta potential with in vitro release study and Ex vivo diffusion study. Further, the 

behavioural studies were assessed in rats by inducing hyperactivity. The optimized 

microemulsion was found to be stable and transparent with 98.34 % drug content without 

showing any ciliotoxicity during its histopathological evaluation on goat nasal mucosa. The 

long term animal behavioural studies observed with notable brain bioavailability with better 

safety profile of antipsychotic activity of Asenapine maleate microemulsion compared to 

microemulsion via i.v. route and pure drug via intranasal route. The developed formulation 

may exhibit advantage over conventional formulation (tablet) as better brain uptake of the drug 

by nasal route in the treatment of schizophrenia. 
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Fungal infections are common in human beings, which are either topical or severe systemic 

infections. The prevention of fungal infections has been improved by antifungal agents. Topical 

route is the most preferred route for treating fungal infections as the chronic oral delivery is 

associated with gastrointestinal disturbances and side effects. As the permeation of drug across 

the thick skin is a major obstacles, the nanosized topical preparations can enhance the 

permeability of the active moiety. Nanoemulgels are nanoemulsions with gelling agent which 

provides low skin bothering, increment permeability and high medication staking limit for 

transdermal application. Nanoemulsion was prepared by spontaneous emulsification method 

in which cinnamon oil and smix are mixed with 0.2%w/w drug to create emulsion which was 

then incorporated into hydrogel to form nanoemulgel formulation. The synthesized 

nanoemulgel was characterized for globule size determination, zeta potential, thermodynamic 

stability study. The drug content was found to be in the range of 0.8688 to 0.9737 

mg/100mg.The spreadability was found to be in the range of 24.75-34.25gcmS-1.  The In-vitro 

antifungal activity was done by comparing the effect of nanoemulgel with marketed 

formulation, results of the stability study proved the formulation to be stable and in-vivo study 

in rats revealed significant decrease in fungal infection after 15 days of treating with the 

formulation. Hence it was concluded that the prepared NEG shows significant antifungal 

activity due to deep dermal penetration thus would be effective in treating fungal infection 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

103 

NT052 
 

QBD Driven Development of Antifungal Microemulsion as a 

Potential Topical Therapy for the Treatment of Dermatophytes 

Triggered Nail Infection 
 

Patel Janvi, Patel Rashmin 

Ramanbhai Patel College of Pharmacy, Charotar University of Science and 

Technology (CHARUSAT), Changa 388421, Anand, Gujarat, India 

janvipatel9631@gmail.com 

 

 

Nanoscaled colloidal delivery systems are widely explored to overcome biological barriers and 

enhance the therapeutic effectiveness of the drug.  About 50% of all consultations for nail 

diseases are related to chronic nail infections caused by dermatophytes species. Its treatment is 

of concern to onychologists owing to restricted permeability of the drug formulation at the nail 

site due to variety of factors, including the complex barrier of keratin structure inside the nail 

layer, drug-keratin binding properties, as well as the dearth of promising drug delivery systems. 

Thus, the objective of the present research work is the development, optimization, and 

evaluation of a tavaborole loaded microemulsion for treatment of onychomycosis through QBD 

based approach. A 32-factorial experimental design model was applied to develop the 

microemulsion formulation and the optimized formulation containing drug, Capmul® MCM, 

Acconon® MC8-2, Transcutol® P, and distilled was converted into gel using Carbopol® 934P. 

The optimized formulation displayed greater drug permeability in the ex-vivo bovine hoof 

membrane model permeation experiment and in-vitro nail clipping investigation. In addition, 

improved antifungal activity was also seen against selected dermatophytes organisms. The 

cytotoxicity testing utilizing VERO cell lines exhibited absence of any deleterious or negative 

effects of excipients on nail samples. As a result, tavaborole-loaded microemulsion can be 

thought of as a promising formulation for topical onychomycosis treatment. 
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Onychomycosis is the most prevalent kind of dermatophytosis in the globe. Due to poor drug 

permeability at the site of action (nail), shorter retention times at the target location, and drug 

and keratin interactions, it presently doesn't have an effective drug delivery method. Therefore, 

this present investigation aims to develop, optimize, characterize and evaluate polymeric 

nanocapsules loaded with efinaconazole as a potential nanocarrier for targeted treatment of 

onychomycosis through transungual route. The optimizated formulation obtained using Box-

Behnken design   included drug, Poly- D, L- lactide- co- glycolide, polyoxyethylene sorbitan 

monooleate, sorbitan monooleate, caprylocaproyl- 8- polyoxyl glyceride and demineralised 

water. The optimized batch displayed targeted results for physical appearance, globule size, 

polydispersity index, zeta potential, entrapment efficiency, morphological characterisation, 

drug compatibility study as well as drug content analysis. The ex- vivo bovine hoof membrane 

permeation study and the nail clipping study showed higher drug permeation compared to the 

reference formulation accompanied with higher antifungal activity against Candida albicans, 

Trichophyton mentagrophytes and Trichophyton rubrum. Lastly, the formulation was also 

determined to be stable after six months of stability testing in accordance with ICH Q1 A(R2) 

guidelines, demonstrating its potential as a viable therapy for the treatment of onychomycosis 

in the near future. 
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Lung carcinomas (LC) is the 2nd most leading cause of cancer mortality with highest morbidity 

amongst all malignancies. It is estimated that approximately more than 200,000 people in the 

United States and 2.3 million people around the world each year will be diagnosed with lung 

carcinoma. Two main kinds of LC include non-small cell lung carcinomas which is more 

prevalent 

(80%) and small cell lung carcinomas (20%) which is more aggressive and difficult to treat 

with mean survival rate is about 120 days. Nanotechnology has offered significant advances 

since last two decades in medical research. Drug targeting is a smart drug delivery concept 

refers to the methods, formulations and technologies that focus on administering drug at an 

appropriate time and dose in a manner that will enhance the therapeutic drug concentration at 

desired site with high 

safety and efficacy. 

The present review highlights various successful approaches studied for targeting 

nanoparticles, recent development in the field of nanotechnology for diagnosis and treatment 

of lung carcinoma. Despite of remarkable progress in nanotechnology research, challenges 

remain to address on many issues that are limiting nanotherapeutics clinical application. 

Insights are provided on causative factors accountable for gap between preclinical and clinical 

outputs, failures in efficient delivery of nanoparticles and difficulties in scaling up of 

commercial nanosystems. 
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The pulmonary route of drug delivery has drawn significant attention due to the limitations 

associated with conventional routes of administration and treatment options. The pulmonary 

route of drug administration serves as an important research area which focuses on developing 

effective therapeutic interventions against ailments such as asthma, chronic obstructive 

pulmonary disease, tuberculosis, lung cancer, etc. The natural route for the delivery of proteins 

and peptides is the intravenous route which, however, is associated with several issues 

including cost-burden, needle-phobia, pain, sterility issues, etc. These issues may be therefore 

addressed by the pulmonary administration of such macromolecules to achieving an effective 

delivery and efficacious therapeutic impact. There has been continued efforts made to develop 

novel drug delivery systems (NDDS) such as nanoparticles, microparticles, liposomes and their 

engineered versions, polymerosomes, micelles, etc. to achieving targeted and sustained 

delivery of drug(s) through pulmonary route. Further, novel approaches such as polymer-drug 

conjugates, mucoadhesive particles and mucus penetrating particles have attracted significant 

attention due to their unique features for an effective delivery of drugs. Also, use of semi 

flourinated alkanes is in the fray for improvising the pulmonary delivery of lipophilic drugs. 

Present review focuses on unravelling the mechanism of pulmonary absorption of drugs, major 

pulmonary diseases& directions to develop therapeutic interventions, and various particulate 

and vesicular drug delivery systems for their treatment cause. Here, an orchestrated attempt 

presents an inflammatory narrative on the advancements in the field of pulmonary drug 

delivery. 
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Micronutrient deficiency is wide spread and highly affects morbidity, mortality and well-being 

of human beings. Micronutrient deficiency gradually manifests into diseases, which effects 

pathophysiology directly or indirectly. There is an imprecision in diagnosis of micronutrient 

deficiency because of two causes; the selection of standard biomarker and the diagnostic 

technique used. In appropriate diagnosis could increase the severity of the disorder. Instead of 

a single a combination of biomarkers can give more stringent results for micronutrient testing. 

Several traditional analytical techniques are used for diagnosis but HPLC, ELISA & 

LCMS/MS are most sensitive and reliable methods used by CLSIA certified labs. However, 

these techniques require well-equipped, centralized laboratory facilities. Diagnostic era moves 

towards the Point of Care Testing (POCT), a boon in emerging diagnostics, breaking all 

paradigm of traditional analytical techniques. POCT led us towards the development of 

Biosensors, which encompasses many techniques like Paper-based sensors, Microfluidic chip, 

Wearable devices, and Smartphone assisted diagnostic, which become more popular diagnostic 

tools. This outlook summarizes the micronutrients like vitamin A, B5, B6, B7, B9, B12 C, D, 

E and Minerals like iron, calcium, zinc, magnesium, sodium; along with its biomarkers, 

analytical techniques, and point of care innovation in micronutrients. 
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In contrast to conventional cancer therapies, Liposome mediated anticancer drug delivery has 

several advantages like reduced cytotoxicity, increased bioavailability of drug and improved 

targeting. Thermo-sensitive Liposomes, when combined with localised hyperthermia, are 

potential candidates with an enhanced medication delivery to a specific location. TSL enables 

20-30 times drug uptake by tumours than their conventional counterparts. The prototypic 

Traditional thermosensitive liposomes were made up of lipids that undergoes through a gel-to-

liquid phase change at temperatures exceeding physiological temperature. Temperature 

sensitivity of liposomes has now recently been achieved using lysolipids and synthetic 

temperature-sensitive polymers, furthermore biopolymers are also being employed for the 

same. In this review, an attempt has been made to provide an overview of all of the chemical 

components, thermo-responsive agents used and rationale behind the design of temperature-

sensitive vesicle systems, as well as the important pharmacological factors that are to be 

considered for its successful clinical translation. The present review also discussed 

implementation strategies and heating modalities for employing them as successful 

chemotherapeutic agents. 
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Nanosponges are a nanosized drug carrier with three-dimensional(3D) porous structure created 

by crosslinking of polymers. Research shown its effective use in targeted and controlled topical 

drug delivery. Nanosponges are having variety of shapes and sizes so they are being able to 

hold a lipophilic and hydrophilic drug molecule. These porous-structured nanosponges can 

move throughout the body until they come into contact with the targeted site, where they adhere 

to the surface and begin to release the drug in a controlled and predictable manner. These will 

be able to defeat issues like drug toxicity, low bioavailability, and predictable drug release as 

period of action, as well as the residence time of drug may be regulated. It facilitates the 

effective application of drugs with low solubility. The development and evaluation shows 

challenges in form of porous structure formation, size, stability etc.  However, the use of 

effective carrier may help in resolving these issues. The complexation performances, structural 

variations, commercialization, long-term biosafety analyses, low-cost/large-scale production, 

and specific nanotoxicological assessments should be comprehensively focused on in future 

explorations in order to better improve the physicochemical properties and functionality of 

nanosponges. The present review aims to elaborate advantages and disadvantages, preparation 

techniques, characterisation techniques, optimization strategies, applications, and enlightening 

the recent developments with its challenges and future directives. 
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Neurodegenerative disorders (NDDs) exert great risk in age population above 50 years in both 

developed and developing countries. Conventional treatment options available for NDDs are 

significantly limited in terms of effectiveness and tolerability. Because of the unique 

anatomical and physiological profile of the brain, designing of new potential formulation is 

highly complicated and difficult. With blood brain barrier (BBB) becoming the major 

hindrance in transporting the drug to the targeted site with over 98% of the existing small sized 

chemical drugs are unable to cross the BBB; peripheral metabolism of drugs is also a major 

challenge. As a promising solution to overcome challenges like these, Liposomal preparations 

are gaining wide popularity. Liposomes, a spherical vesicle structures composed of uni- or 

multilamellar lipid bilayer which surrounds internal aqueous compartments and has a relatively 

impermeable outer lipophilic phospholipid bilayer. Liposomes possesses qualities like 

biocompatibility, non-toxic nature, and ability to deliver both hydrophilic and lipophilic drugs 

without any peripheral metabolism directly into the targeted brain region, which makes it a 

versatile tool for drug delivery. Stable encapsulation of variety of drugs also makes liposomes 

an attractive choice as a drug carrier for managing NDDs. Experiments done using liposomal 

preparations also showed promising result, one example being delivery of Osthole (Ost) across 

the BBB which promoted synaptic growth which can be translated to many diseases like 

Alzheimer’s disease (AD) and Parkinson’s disease (PD). There are multiple versatile qualities 

of liposome as a promising drug delivery media which can greatly alter the way we manage 

NDDs pharmacologically. 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

111 

NT060 
 

A Targeted Drug Delivery System Based on Nanoparticles for 

Brain Tumors 
 

Parekh Aman, Mehta Tejal 

Institute of Pharmacy, Nirma University 

S.G. Highway, Ahmedabad - 382481, Gujarat, INDIA 

22mph101@nirmauni.ac.in 

 

 

Nanoparticles are structures of sizes ranging from 1 to 100 nm in at least one dimension. 

Nanoparticles have shown effectiveness in targeted drug delivery and treating brain tumors, 

and have been used for imaging in ultrasound and MRI. Some brain tumors are benign 

(noncancerous) while others are malignant (cancerous). Brain tumors can begin inside the brain 

(primary brain tumors) or unfold from other parts of the frame to the brain (secondary brain 

tumors). Nanoparticles have a potential to treat the brain tumors like Gliomas, Meningiomas, 

Pituitary Adenomas, Medulloblastomas and Craniopharyngiomas.  Nanoparticles are 

successfully loaded or are covalently attached with various drugs. The nanoparticle mediated 

drug delivery systems are based on both specific and non-specific mechanisms for targeting 

brain sites. Nanoparticles have shown potential as a targeted drug delivery system for the brain 

due to their ability to selectively target specific cells or tissues and to overcome the blood-brain 

barrier. Overall, nanoparticles have the potential to greatly improve the treatment of brain 

diseases and disorders, but their use must be carefully considered and evaluated. 
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Janus Particles, named after the two-faced Roman god, are a novel type of synthetic 

nanoparticles that have two distinct regions with different physicochemical properties. These 

two regions are hydrophilic and hydrophobic with anisotropic in nature. Janus particles can be 

synthesized in various sizes and shapes such as disk shape, half raspberry, dumbbell, snowman, 

cylindrical etc. Due to their unique properties, Janus Particles have been proposed for 

theranostic applications in drug delivery system. Janus Particles have the ability of drug 

encapsulation within the hydrophobic region which protects the drug from degradation and 

extends the time of circulation in the body. Janus particles can be used for more than one 

disease as multi drug loading can be done to these nanoparticles. They have the potential to 

overcome many limitations of traditional drug delivery systems, such as poor bioavailability 

and poor specificity. Janus particles show a wide range of applications in MRI, CT Scan, Bio 

imaging, Bio sensing, Bio medicine etc. Hence, Janus particles are proved to be promising drug 

delivery system that have the potential to improve efficacy and specificity of therapeutics. 
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One of the highest issues in ocular delivery is effective application of drugs to the posterior 

part of the eye. Posterior section diseases like macular degeneration and diabetic retinopathy 

are the main cause of blindness. The limitation of conventional delivery is to deliver the drug 

to an anterior part only, it can’t deliver the required amounts of drug to the posterior part due 

to many reasons like rapid elimination, nasolacrimal drainage etc. Posterior segment delivery 

is often performed using systemic route, cause limited target to eye ultimately leads to side 

effects, or intravitreal (IVT) injection is uncomfortable for patients, requires presence of expert 

for clinical administration, and having the risk of various complications, like retinal 

detachment, cataract, endophthalmitis and pain. There has been increasing attention to explore 

other alternative route to the posterior segment, i.e., across the sclera. Microneedle approach 

emerging out as an novel and minimally invasive concept for delivery of drugs to posterior 

ocular tissues with a view to provide better treatment for ocular posterior diseases which could 

affect the vision and leads to blindness. This option could reduce the risk and complications 

associated with intravitreal administrations like retinal detachment, hemorrhage, cataract, 

endophthalmitis and pseudoendophthalmitis. Moreover, this approach may support to avoid 

blood retinal barrier and suitable to deliver therapeutics to retina/choroid. Microneedle with 

nanotechnology, a combination approach may show promising results for treatment of vision 

threatening ocular diseases. Nanomedicines are making a significant impact in the fields of 

ocular drug delivery, gene delivery, and imaging. Thus, combined effect of nanotechnology 

with microneedle will provide efficient drug delivery to posterior target site. 
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Nano structured lipid carriers (NLCs) have emerged as promising drug delivery systems for 

wound healing management due to their unique characteristics. NLCs are composed of a 

mixture of lipids and surfactants, which can encapsulate hydrophilic and hydrophobic drugs 

and can enhance skin permeation and retention. The use of NLCs in wound healing 

management can offer several advantages over traditional drug delivery systems. Firstly, NLCs 

have been shown to improve the bioavailability of drugs by increasing the penetration of drugs 

into the skin and by reducing the degradation of drugs. Secondly, NLCs have been shown to 

reduce toxicity by decreasing the number of drugs needed to achieve the therapeutic effect. 

Thirdly, NLCs have been shown to have anti-inflammatory and antioxidant properties that aid 

in the healing process. In addition, NLCs can provide a sustained release of drugs over an 

extended period which can improve the healing process. In this review, the authors summarize 

the recent advances and applications of NLCs-based drug delivery systems for wound healing 

management, including their design, characterization, and in vivo studies. The challenges and 

future aspects are also mentioned. Overall, NLCs have great potential as a drug delivery system 

for wound healing management due to their ability to improve the bioavailability of drugs, 

reduce toxicity and maintain a sustained release of drugs over an extended period while also 

having anti-inflammatory and antioxidant properties. 
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The concept of Quality by Design (QbD) has been widely accepted and applied in the 

pharmaceutical drug manufacturing as it ensures the quality of a product from its very 

inception. Herbal nanoformulations are nano sized formulations containing herbal drugs as 

extracts or enriched fractions. They have certain advantages because of their increased 

bioavailability and reduced toxicities but there are some common challenges of herbal 

nanoformulations. Firstly quality variation of raw materials is relatively huge and medicinal 

plants from different regions show great differences and even herbs harvested in the same place 

but at a different time or from different cultivators may have active compounds of significantly 

different contents. The quality variation of raw materials is one key reason leading to the batch-

to-batch quality fluctuation of herbal formulations. Second, multiple chemical constituents are 

present in any drug of natural origin and their contents are subject to change during 

manufacturing. In industrial production, however, the process parameters for different batches 

of herbal raw materials are at present fixed by pharmaceutical regulations. A process-control 

strategy that compensates for the impact of the quality variation of raw materials is urgently 

needed. Other issues related to herbal nanoformulations are selecting the type/class of 

nanoformulation for an extract or a phytochemical, selection and optimisation of preparation 

method and physicochemical parameters. Here we discuss the practical implementation of 

Quality by Design approach with some case studies to resolve major issues with herbal 

nanoformulations. 
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Nanomicelles are self assembling nanosized colloidal dispersions with a hydrophobic core and 

a hydrophilic shell (usually with particle sizes ranging from 10 to 100 nm). Polymeric micelles 

have been widely used due to their excellent biocompatibility, low toxicity, increased blood 

circulation time, and ability to solubilize large amounts of drugs in their micellar core. It is 

estimated that 90% of new drugs under development are poorly soluble. Many drug molecules 

are lipophilic or hydrophobic in nature, resulting in low bioavailability, poor absorption, low 

permeation, and inability to achieve an effective therapeutic concentration in blood. To address 

this issue, nanomicelles are a breakthrough drug delivery system in which a lipophilic drug is 

incorporated into polymeric micelles or surfactant micelles with high solubility and 

bioavailability. The inner lipophilic core provides space for the lipophilic drug to be 

incorporated, and it increases the permeability of the lipophilic drug even at depth and at the 

target site. Direct dissolution, dialysis, freeze-drying, solvent evaporation, solid dispersion and 

oil in water emulsion are all methods for preparing nanomicelles. Critical micellar 

concentration, size and shape, encapsulation efficiency (EE), drug loading content (LC), in 

vitro skin permeation, and in vivo drug retention are all evaluated in the nanomicelles. 
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The field of nanotechnology is a newer approach to drug delivery technology for passive and 

active targeting via various routes of administration. The parameters like solubility, stability at 

room temperature, compatibility with an excipient, solvent, and photostability play a critical 

role in the successful formulation of drugs. Newly generated drugs are lipophilic or poorly 

water-soluble compounds. Nanotechnology can be used to solve the problems associated with 

lipophilic or poorly water-soluble drugs. Nanosuspension is a submicron colloidal dispersion 

of pharmaceutically active ingredients in the liquid phase, which is stabilized by a surfactant. 

Media milling and high-pressure homogenization techniques are used commercially for the 

manufacturing of Nanosuspension. By keeping the active pharmaceutical ingredients (API) in 

a crystalline state and enabling them with higher drug loading during formulation creation, 

nanosuspensions can resolve such specific drug delivery problems related to them. 

Nanosuspensions play a key role in the development of new medication formulations. Due to 

their adaptable qualities and distinctive advantages, nanosuspensions became a viable method 

for the effective delivery of hydrophobic medicines. Drug stability and bioavailability can be 

increased by the use of nanosuspension technology. Improved therapeutic efficacy, drug 

solubilization, drug dispersibility, and lowering the toxicity are all advantages of 

nanosuspensions. Thus, Nanosuspension can be proved as a gift as poorly water-soluble drugs 

can be easily formulated into nanosuspension. 
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Colon cancer is the second most prevalent kind of GI cancer and the second major cause of 

disease related mortality worldwide. Both genetic and environmental factors contribute to the 

development of colon cancer. The disease is progressing largely as a result of late diagnosis 

and cumbersome and expensive diagnostic tools available currently. The diagnostic techniques 

available at present often fail to distinguish between benign and malignant tissue, lead to 

misdiagnosis, or detect at later stages. Available anticancer treatments include chemotherapy, 

immunotherapy, surgery, radiotherapy and anticancer drugs however, they all have low success 

rates, adverse effects, and limited therapeutic efficacy. Nanotechnology has demonstrated 

significant advantages for diagnosis as well treatment of colon cancer. The major drawbacks 

associated with the colon cancer diagnosis and treatment interventions can be surmounted via 

employing nanotechnology based approaches. Nanotechnology aids early detection of colon 

cancer that helps to commence immediate steps to provide proper therapy and reduce the 

mortality rates. Enhanced tumor targetability, controlled drug release, enhanced drug 

bioavailability, and lesser side effects are significant advantages offered by nanocarriers for 

colon cancer treatment. In this review, we shed the light on the current status of using 

nanoparticles in the diagnosis and treatment of CRC. 
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Oxidative stress has multi- destructive capabilities, anonymously leading to acute or majorly 

chronic effects. A whole plant or plant part (Leaves, bark, seeds, etc.) may have some 

intervening molecules which might affect anti-oxidant potential of their particular extract or 

any other compound or simultaneous reaction. Antioxidants are considered as protective agents 

against consistently interacting reactive oxygen molecules. For exclusive efficiency, 

Nanoparticles of antioxidant compounds play an active role in preventing damage caused by 

free radicles produced in biomolecular reactions. The high surface-to-volume ratio of 

nanoparticles boosts the concentration of locally active biomolecules, increasing the 

therapeutic potential. Variety of the plant species varies with different aspects of biotic or 

abiotic factors or some inert biochemical reactions which can affect their therapeutic potential 

to a variable extent. Nano-encapsulation as nano-warriors of separately extracted compounds 

possessing anti-oxidant potential may lead to amended results in utilitarian aspects of reducing 

oxidative stress by Syzygium cumini. Secondary metabolites of this multipotent therapeutic 

species may act more profusely in isolated nano sized concentrated manner as compared to 

complex structure with some interfering molecules. In-silico studies of nano encapsulated 

herbal antioxidant is a key approach for designing potent therapeutic nanowarriors in this 

upgrading technological era. 
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Over the last decade, nanotechnology has brought great development in the biomedical field. 

This study reviewed some physical and chemical characteristics of magnetic nanoparticles that 

are crucial for medical applications. As magnetic nanoparticles may respond to the magnetic 

field, magnetic nanoparticles have various unique magnetic properties including 

superparamagnetic, high magnetic susceptibility, and low Curie temperature. Magnetic 

nanoparticles are considered to be the most favourable candidate for bio-applications as they 

have low toxicity, biocompatibility, and non-immunogenicity. Hyperthermia is one of the 

promising biomedical applications of magnetic nanoparticles for cancer treatment. In modern 

medicine, the local increase of tumour tissue temperature (hyperthermia) is widely accepted as 

an effective adjunctive cancer therapy. Magnetic nanoparticles are used widely for drug 

targeting applications owing to its suitability. Advances in the preparation of magnetic 

nanoparticles have some superior applications in hyperthermia, magnetic drug delivery, gene 

delivery, and magnetic resonance imaging. It was found that the bio-distribution, 

pharmacokinetic, and biocompatibility of magnetic nanoparticles can be affected by their 

physicochemical properties, size, shape, and surface chemistry. To take advantage of these 

applications, one of the most primary requirements before designing therapeutic nanoparticles 

is rapid clearance during systemic delivery. In the presented review it has been revealed that 

magnetic nanoparticles are studied more due to its high drug loading capacity. 

 

 

 

 

  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

121 

PT001 
 

Exploring Discriminatory Dissolution Media for Multiarticulate 

Drug Delivery System 
 

Gohel Hiral,  Patel Parth, Patel Hetal 

K B Institute of Pharmaceutical Education and Research, Gandhinagar, Gujarat 

hiralgohel166@gmail.com 

 

 
Terminology of a discriminatory test is used to describe that a dissolution test is capable of 

differentiating or discriminating between products based on formulation and manufacturing 

differences. An in vitro discriminatory test would be performed for 12hr the test to reflect 

differences in physical characteristics of the test products (formulation/manufacturing) with no 

direct or definite consequences in vivo. Telmisartan is an angiotensin II receptor antagonist 

(ARB), having poor solubility, low bioavailability used in the management of hypertension. 

The aim of the present study was to develop discriminatory dissolution media for 

discrimination of the developed microsphere of ethyl cellulose and eudragit RS 100 using 

solvent evaporation technique. Microspheres are act as carrier for drug and increase the 

solubility of the drug. The preliminary batches were carried out for selection of solvent, drug: 

polymer ratio and anticlogging agent which affect on the shape and entrapment efficiency of 

microsphere, it was successfully controlled by choosing a proper drug: polymer ratio for the 

discriminatory dissolution performed. Dissolution was performed in three different conditions 

based on that data of drug release comparison was done. The structural characterization of 

microsphere was done with SEM, XRD, DSC and FTIR, analysis. From the drug release data, 

the discrimination between two developed microspheres of ethylcellulose and Eudragit RS 100 

were calculated. Moreover f2, f1 and MDT (mean dissolution time) values were calculated. 
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Objective: Selexipag is a selective prostacyclin (IP, also called PGI2) receptor agonist. It is 

used in treatment of Pulmonary Arterial Hypertension. Selexipag Bioavailability is 

approximately 49%. After oral administration, maximum concentrations of selexipag and its 

metabolite were observed to be reached at 1-3 and 3-4 hours, respectively. Absorption was 

impaired in the presence of food, resulting in delayed time to maximum concentration. In the 

present study, an attempt was made to improve Bioavailability of Selexipag and formulate 

Selexipag sublingual tablets hence avoid first-pass metabolism and increase Bioavailability. 

Experimental work: To Improve Bioavailability of Selexipag, sublingual tablets were prepared. 

Various Superdisintegrants like Croscarmellose Sodium and Crospovidone were used. The 

tablet with mentioned excipients were evaluated for different parameter amongst them 

Mannitol and Microcrystalline Cellulose (MCC) in 60:40, 70:30 and 80:20 (Mannitol : MCC) 

three ratios were optimized for further formulation of sublingual tablets. The prepared tablets 

were evaluated for various parameters like Thickness, Hardness, Friability, Weight variation, 

Disintegration time, wetting time, % In vitro Drug Release. Results and Discussion: The 

optimized batch (F9) Having (Mannitol 71.2%, MCC 17.8% and Crospovidone 6.67%) 

showed maximum % drug Content and % In vitro Drug Release in 6 minutes among all 

factorial batches. Conclusion: The Sublingual tablet prepared with optimum concentration of 

Crospovidone exhibited good Disinitegration time and % In vitro Drug Release. The stability 

study was carried out as per ICH guideline to meet the desirable characteristics. In a nut shell, 

Selexipag sublingual tablets were successfully formulated. 
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Dental caries may be avoided by cleaning the teeth using antimicrobial mouthwash on a regular 

basis. Microemulsion-based mouthwash containing clove oil and chlorhexidine digluconate 

was prepared for antifungal and antibacterial activity.  Microemulsion was formed using clove 

oil, Tween 80 and isopropyl alcohol. Psuedoternary phase diagram was constructed to identify 

the ratio of surfactant and cosurfactant that gives largest area for transparent system.  

Optimization was done using D-optimal design to get smallest globule size and highest 

conductivity. Mathematical models were generated equating components of microemulsion 

and globule size, conductivity and percentage transmittance. Chlorhexidine (0.2%v/v) was 

added in the external phase of optimized emulsion and the so formed microemulsion (CCME). 

Simultaneous estimation of Clove oil and chlorhexidine was used to determine their respective 

amounts. Saliva was collected from Human Volunteers before the morning routine and 

antibacterial effect was tested for the CCME using %Transmittance. Additionally, 

antimicrobial activity of mouthwash was tested using bacterial and fungal cultures. The 

optimized microemulsion had the highest level of oil (1%) and lowest level of surfactant. The 

globule size of the microemulsion was 14.66±0.5 nm. CCME exhibited better antibacterial and 

antifungal effect as compared to clove oil containing microemulsion and marketed mouthwash 

(Clohex™). It was deemed to be stable at ambient conditions over a period of 1 month based 

on the conductivity, viscosity, drug content, globule size measurement. 
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The purpose of the present study was to develop a novel platform technology for matrix system 

containing different grades of polyethylene oxide (PEO) in combination with counter polymer 

PEG6000.  PEO enhance erosion activity of the tablet whereas PEG6000 reduces the swelling 

uptake, PEO/PEG matrix tablets have the key features of rapid water uptake and the resulting 

complete gelation of its polymeric excipients within a few hours. BCS class II drugs such as 

Hydrochlorothiazide (HCTZ) and Nisoldipine were selected as model drugs which have poor 

solubility and bioavailability. The preliminary batches were prepared using PEO 303 & 301 in 

combination with PEG-6000 in different ratio. PEO303 and PEG6000 were selected as polymer 

matrix for erosion-based drug release. Erosion based CR matrix tablet had been optimized by 

applying Central composite design in which % drug release at 2,8 & 11 hrs were taken as 

dependent variables and concentration of PEG-6000 (XI) and PEO 303 (X2) as independent 

variables. Optimised batch was identified and evaluated for all parameters and release kinetic 

study. Korsmeyer-Peppas model was the best fit model for drug release kinetics indicating drug 

release from erosion-based system follow Non-Fickian diffusion. The study results suggested 

that inclusion of counter polymer PEG in the PEO matrix tablet is a useful tool for achieving 

the control drug release of a poorly water-soluble drug. 
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The present study describes the formulation development of organogel containing piroxicam 

using Span 60 and Tween 40 as organogelators and oleic acid as solvent. The prepared 

organogels formulations were optimized using 32 full factorial design using concentrations of 

Tween 40 (40%, 50%, 60%w/v) and Span 60(5%, 10%, 15%w/v) as independent variables 

while, Invitro drug release profile at 1hr and 12 hr, Spreadability as dependent variables. All 

the formulations as well as the optimized batch were evaluated for pH, spreadability, psycho-

rheological studies, in vitro, ex-vivo drug profile studies, and gel-to-sol transition temperature 

studies. The optimized batch was also evaluated for one-month accelerated stability studies.The 

spreadability and gel-sol transition temperature of the prepared organogels were found 

inversely proportional and directly proportional respectively to the concentrations of Span 60. 

The ex-vivo drug diffusion was studied using Wistar rat skin and showed a similar profile with 

initially high drug release for two hours and then steady and constant drug release for 24 hrs 

following the Weibull release kinetic model. Optimized formulation batch B2 containing 5% 

Span 60 and 50% Tween 40 were found stable, non-irritant (pH 5-6), and with excellent 

spreadability providing controlled drug release of piroxicam even after one month of stability 

studies suggesting Span 60 as a better vehicle for the preparation of organogels in transdermal 

delivery of piroxicam. Thus, the prepared organogel formulation can be an alternative to 

conventional gel formulations. 
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In the current study, the development of mouth dissolving tablets for buccal delivery of a 

histamine H1-antagonist drug used to treat seasonal allergic rhinitis and chronic spontaneous 

urticaria was investigated. In this present work, Sublimation Technique was used for preparing 

MDT using selected superdisintegrants at different concentrations with camphor as a subliming 

agent. The selected medicament falls under BCS class II so solubility Enhancement was also 

done for increasing the solubility of drug. All formulations were characterized by means of 

calibration curve, infrared spectroscopy and DSC. Prepared   formulations   were evaluated  for  

various  quality  parameters- angle of repose, Carr’s index, Hauser’s ratio, weight  variation,  

friability,  hardness,  drug  content,  dispersion  time,  wetting  time. The In vitro Dissolution 

and Diffusion study (drug permeation studies) by Franz Diffusion Technique of tablets were 

conducted. Additional stability studies may be conducted using the best batch of the product. 

Nine formulations (PF1 to PF9) with all possible combinations according to 32full factorial 

design by selecting two factors i.e. concentration of super disintegrate (A) and sublimating 

agent, (B) as independent variables at three levels of-1, 0 and 1. The effect of these two 

variables on three dependent parameters, water absorption ratio (Y1), disintegration time (Y2) 

and in vitro dissolution (Y3) was studied. 
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Introduction: Amorphous solid dispersion is widely used approach for solubilization of poorly 

soluble drugs. However, amorphous form needs stabilization of drug to delay the 

devitrification. Copovidone (Plasdone™ S-630) based amorphous solid dispersions imparts 

slower disintegration of tablets due to high usage level and gelation, incorporation of 

crospovidone (Polyplasdone™ XL-10) assists in raid disintegration. Experimental: Solid 

dispersion of indomethacin was prepared by twin screw melt granulation using Leistritz ZSE18 

twin screw extruder at a temperature of 140°C (Figure 1). The formulation was optimized using 

design of factorial mixtures (extreme vertex type, with three components) using Minitab 

software. The solid dispersion was milled using prism mill with 1 mm screen, mixed with extra-

granular components, lubricated and compressed into tablets using 11 mm SC punch using 

Cadmach CMD4 tablet press. Results and Discussion: Tablets with high Polyplasdone Xl-10 

content required lower compaction forces to achieve target hardness of 10 kp as compared to 

Plasdone™ S-630. Compositions with high Polyplasdone™ XL-10 content exhibited lower 

disintegration time. Lower values of dissolution efficiency (DE50) offered by Polyplasdone™ 

XL-10 with increase in concentration (Figure 2) which is attributed to fast disintegration while 

Plasdone™ S-630 exhibited negative impact on dissolution. Plasdone™ S-630 revealed 

increased in Tg of dispersions indicating molecular level dispersion with Indomethacin. Tg of 

Polyplasdone™ XL-10 containing dispersions predominantly found close to Tg of 

indomethacin, indicating non-molecular level dispersion. Conclusion: The binary composition 

of Polyplasdone™ XL-10 with Plasdone™ S-630 is effective to overcome disintegration and 

dissolution challenges as compared to the individual polymers. 
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The purpose of the study was to develop and optimize nanoemulsion containing 

Seabuckthorn oil for topical delivery. Seabuckthorn oil is commonly known for its 

antipsoriatic activity and cosmetic appeal. In this study, Seabuckthorn oil nanoemulsions 

were prepared by the aqueous titration method. A ternary phase diagram containing different 

ratios of lipids, Surfactant-co- surfactant mixture, and water was developed by the aqueous 

titration method. The developed ternary phase diagram presented the nanoemulsion region. 

Accordingly, the concentrations of lipids, S-mix, and water were selected from the ternary 

phase diagram. Based on the solubility study, Sunflower oil was selected as liquid lipid, 

Glyceryl Monostearate as solid lipid, Tween 80 as a surfactant, and Oleic acid as a co-

surfactant. The nanoemulsion was optimized for optical transparency, viscosity 

measurement, phase separation, determination of pH, measurement of globule size, zeta 

potential, drug content, in-vitro diffusion study, and stability study. This study concludes that 

Sea Buckthorn oil nanoemulsion could be considered for the development of a potential 

natural and effective nutraceutical for cosmeceuticals and anti- psoriatic activity. 
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Objective: Aim of the present work is to formulate and evaluate Paroxetine Hydrochloride 

loaded transdermal patch for the treatment of depression. Experimental work: In the present 

investigation, attempt was made to prepare Paroxetine hydrochloride loaded transdermal patch 

with different polymers and different ratios using solvent evaporation method. On the screening 

batches different evaluation test were performed like %Moisture content, % moisture uptake, 

drug content and in vitro drug release study. Optimization of transdermal patch was done using 

32 factorial design. Optimized formulation of transdermal patch was subjected for permeation 

study, skin irritation study and stability study. Result and Discussion: Matrix type transdermal 

patch of Paroxetine hydrochloride was formulated using different polymers, from that PVP 

K30 and HPMC K100M (1:2) ratio was selected for optimized batch. Optimized formulations 

shows highest drug release and follow Higuchi model release kinetic. Conclusion: From the 

present work it can be concluded that Paroxetine Hydrochloride can be administered via 

matrix-type transdermal drug delivery system, which provides sustained release and reduces 

the frequency of drug administration and also reduce the first pass metabolism of drug it can 

enhance the patient compliance due to ease of application and removal of formulation also it is 

an non invasive method 
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Hollow microspheres of Eprosartan mesylate were prepared using the aqueous solvent 

diffusion evaporation method for sustained drug delivery. Eprosartan mesylate, a commonly 

used angiotensin receptor blocker, was encapsulated within the microspheres along with the 

rate- controlling polymers. The microspheres were characterized for size, shape, 

micromeritics characteristics, percentage yield, percentage buoyancy, drug entrapment 

efficiency and cumulative drug release. The mean size of the microspheres was found to be 

5.3 µm and they exhibited a spherical shape. The drug entrapment efficiency was 78.5 % and 

percentage buoyancy was found 87.66 %. In vitro, drug release studies were conducted to 

assess the release pattern of Eprosartan mesylate from the microspheres. The results showed 

sustained release of the drug over 12 hours, with a cumulative release of 92.06 ± 0.82%. A 

32- factorial design was used to study the effect of polymer concentration and stirring speed 

on particle size and percentage cumulative drug release. The responses were analyzed using 

ANOVA. It was found that the polymer concentration & stirring speed significantly affected 

all the dependent parameters. Based on evaluation parameters it was concluded that the 

formulation of eprosartan mesylate in hollow microspheres can improve therapeutic efficacy 

and reduce dosing frequency. 
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The present research work was intended to formulate the colon-targeted microspheres of 

dicyclomine hydrochloride. Colon-targeted drug delivery systems are designed to release a 

drug specifically in the colon for the treatment of various diseases such as inflammatory 

bowel disease. The microspheres were prepared using the emulsion solvent evaporation 

method using Eudragit as a polymer and evaluated for micromeritics parameters, surface 

morphology, particle size, percentage yield, percentage entrapment efficiency, and in vitro 

drug release. The optimized formulation was found to be satisfactory, having a percentage 

entrapment efficiency of 64.76 ± 0.32 %, Particle Size 196 ± 4.21 µm and percentage 

cumulative release at the 12th hour was 96.06 ± 0.79 %. Accelerated stability testing carries 

out in a stability chamber, at a temperature of 40°C/75% RH. The result of the stability study 

shows no remarkable changes were observed. From this investigation, it was concluded that 

Eudragit microspheres are promising as a carrier for colon-targeted delivery of Dicyclomine 

Hydrochloride.  
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Febuxostat is mainly used to avoid the development of uric acid in gouty arthritis and is under 

an anti-hyperuricemic class. Hydrophilic (HPMC K100 and polyox 303) and hydrophobic 

(EC) polymers were used to prepare the pulsincap dosage form. Prepared formulations were 

evaluated and visual defects, dimensions and soluble studies of treated capsules were 

accompanied by chemical tests to check the presence of free formaldehyde in capsule bodies. 

The pre-compression and post-compression parameters for polyox 303 plug tablet along with 

the swelling index, lag time, drug content and in-vitro drug release were evaluated. The 32- 

factorial design was applied to find the effect of the concentration of polyox 303 and the Ratio 

of NaCl on per cent CDR and lag time. It was found that the concentration of polyox 303 

and osmogens (NaCl) had a significant impact on lag time and percentage CDR. The 

optimized formulation was found to be a satisfactory lag time of 6 hours and a percentage 

cumulative release at the 7th and 18th hour of 49.40 ± 0.911 % and 99.47 ± 0.401 % 

respectively. The order and pattern of release of the drug from formulation were checked by a 

mathematical model that shows zero order release and a diffusion-based release mechanism. 

The in-vitro study revealed that the prepared pulsincap formulation has shown a delayed 

release pattern for the effective treatment of gouty arthritis.  
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The main aim of the present research work is to formulate and evaluate transdermal patch of 

thyme oil oleogel for deeper penetration into skin via topical route and to determine its 

antifungal activity. Fungal infections are the common dermatological diseases and more than 

150 million people are affected with fungal infections, which have impact on human lives. 

Thymus vulgaris L. (Lamiaceae) is an aromatic and medicinal plant containing essential oil 

and is widely used all over the world for its expectorant, antifungal, anti-inflammatory, 

antibroncholitic, antispasmodic, and other properties. The primary reason for the selection of 

transdermal drug delivery is that it delivers a steady infusion of a drug over an extended 

period of time and adverse effects or therapeutic failures frequently associated with 

intermittent dosing can also be avoided. The prepared patches were evaluated for their weight 

variation, moisture content, folding endurance, thickness, drug content, in-vitro permeation 

study and antifungal activity against Trichophyton interdigitale. The future prospects in the 

modifications of transdermal patches can be used for development as foot liners in order to 

treat athlete’s foot. 
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In developing countries, retinal diseases are the second most common cause of blindness after 

cataracts. Diabetic Retinopathy is damage to the retina due to increased blood sugar levels in 

the retina of the diabetic patient. Untreated retinopathy can eventually cause vision loss, 

whether partial or total. The treatments include laser treatment, eye injections, and eye surgery. 

These treatments are often inconvenient for patients and have certain side effects hence 

development of a topical formulation will be a convenient approach. The objective of this work 

is to develop a topical Nano formulation of a phytoconstituent as an effective and convenient 

treatment for diabetic retinopathy. The phytoconstituent is a pro drug which possesses unique 

retinal vascular protection, and is a potential candidate to prevent diabetic retinopathy. It also 

suppresses the production of IL-1β and its related cytokines, such as TNF-⍺ and IL-6, 

responsible for retinal toxicity. Phytoconstituent loaded nanoparticles for the treatment of 

Diabetic retinopathy will be a safer and more effective alternative to current treatments. 
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A sustained release solid oral drug delivery system was prepared using atenolol ion exchange 

resinate. Atenolol having poor bioavailability, short half-life, and low permeability was 

available in a sustained release dosage form by use of sodium alginate as matrixing agent. 

Atenolol- ion exchange resin complex incorporated to matrix will reduce the frequency of 

doses having increasing permeability and bioavailability. Atenolol drug resin complex was 

prepared by cation exchange resin INDION 254, drug resin ratio was optimised on the basis of 

drug loading. Impact of stirring time, temperature, and pH on drug loading in drug resin 

complex were also observed. Calcium alginate resinate beads were made using the chosen drug 

resin ratio (1:3). Studies on the interactions between drugs and polymers were done utilising 

FTIR. 32 factorial designs were used to optimised drug resinates loaded calcium alginate beads. 

The amount of sodium alginate and HPMC K4M were chosen as independent factors, while   

% yield, entrapment efficiency, drug release at 1 hour, and drug release at 8 hours were selected 

as dependent variables. The optimized batch has 93.87 % yield (%), 82.80% entrapment 

efficiency, and drug release at 1 hour and 8 hours was 6.50% and 60.70%, respectively. The 

drug release data from the optimised batch studied were fed to a kinetic model showed that the 

beads follow a zero-order drug release. Thus, it was determined that a sustained release solid 

oral drug delivery system using an ion exchange resin comprising sodium alginate and HPMC 

K4M was feasible. 

mailto:himanipatel0603@gmail.com


 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

137 

PT016 
 

Development and Evaluation of Polymeric Nanogel Drug Delivery 

for Antirheumatic Drugs 
 

Deokate Sonali 

Modern Progressive Education Society, College of Pharmacy, Nigdi, Pune, 

Maharashtra, India. 

sonalideokate1408@gmail.com 
 

 

Rheumatoid arthritis (RA) is a chronic inflammatory systemic disease, mainly characterized 

by synovitis of small joints, especially of hands and feet.  The term "nanogel" refers to strongly 

cross-linked hydrogels with a size between 20 and 200 nm. Nanogels are three-dimensional 

hydrophilic networks with the capacity to absorb huge amounts of physiological fluid or water 

without undergoing structural changes. The present work is to formulate, characterize and 

evaluate the Methotrexate nanogel. The nanogel of methotrexate is prepared by solvent 

diffusion method (high-speed homogenization) using HPMC K250, and HPMC K750 as a 

polymer. The formulations are characterized for FTIR studies, Surface morphology, and 

Particle size analysis, and evaluated for homogeneity, PH, spreadability, extrudability, 

consistency, drug content studies, viscosity, and stability. In invitro, drug release was evaluated 

using Franz diffusion cell. 

FTIR studies revealed that the drug and polymer are compatible with each other during 

preparation. The average particle size ranges from 185 nm to 225 nm. The nanogel formed a 

moderately spherical and smooth in surface as observed in SEM. Homogeneity and 

extrudability studies reveal that the nanogel was homogenous & easily extrudable. Sub-plantar 

region of the right hind paw of Wistar albino rats was used for the evaluation of the Anti-

arthritis Activity of the Methotrexate nanogel. A commercial diclofenac sodium gel product 

was used as a reference drug. 
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Among the several transmucosal routes, buccal mucosa has excellent accessibility, a large 

expanse of smooth muscle, and a largely immobile mucosa, making it ideal for retentive dosage 

forms administration. The buccal mucosa lines the inner cheek, and buccal dosage forms are 

placed between the upper gums and cheek to treat both systemic and local disorders. Present 

study involves the preparation of chemically and physically stable buccal tablet of clozapine. 

Clozapine Buccal tablet was prepared by Direct Compression method. The tablets were formed 

by taking various concentration of polymers such as HPMC K 4M, HPMC K15M, HPMC 

K100M and Carbopol 934 P as a mucoadhesive agent. Ethyl cellulose was used as a backing 

membrane. Buccal tablets were optimized using 32factorial design to study the effect of HPMC 

K4M and HPMC K15M on response parameters. The tablets were evaluated for hardness, 

friability, weight variation, drug content, % swelling index, surface pH study, ex vivo 

mucoadhesive strength and in vitro drug release study. From the formulated factorial batches, 

B4 batch containing HPMC K4M (10 mg) and HPMC K15M (20 mg) shows the highest drug 

release at 8 hrs. Concentration of polymer had significant effect on drug release. That follows 

Zero order release kinetic and Higuchi Model. 
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The present study was undertaken to modify the solubility of practically insoluble BCS class 

II drug dipyridamole to enhance the oral delivery through self-microemulsifying drug delivery 

system (SMEDDS). Dipyridamole is practically insoluble in water and its oral bioavailability 

range between 37-66%. Solubility profile of dipyridamole was determined in water, various 

oils, surfactant, and cosurfactants. Considering the solubility of drug oil, surfactant, and 

cosurfactant was selected for further study. Pseudo ternary phase diagram was constructed with 

different ratio of surfactant, co- surfactant and oil by water titration method. Liquid SMEDDS 

was prepared by dissolving dipyridamole into 1 ml of castor oil, Tween 80 and ethanol mixture 

at a volume ratio of 23/67/10, respectively. The developed formulation was characterized for 

droplet size, morphology and in vitro drug release study. Result revealed that amongst different 

tested components castor oil, tween 80 and ethanol displayed maximum solubility. Pseudo 

ternary phase diagram assisted to optimize the concentrations of the oil, surfactant, and co-

surfactant from the self-emulsification region. The mean diameter of the drug-loaded liquid 

SMEDDS was 180.23±5.41 nm and PDI of 0.223±0.052. The formulated SMEDDS displayed 

enhanced solubility and dissolution relative to pure drug. Hence, SMEDDS approach could 

offer enhanced oral delivery of dipyridamole by substantially altering solubility and 

dissolution. 
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Current pharmacotherapy for Parkinson’s disease includes the oral administration of levodopa, 

along with carbidopa and entacapone. Combination drug therapy was adopted to protect 

levodopa at periphery and improve its bioavailability in the central nervous system. However, 

combination therapy is associated with dose-related side effects and poor patient compliance 

due to high doses.  The intranasal route offers several advantages over the oral route by 

circumventing first-pass metabolism. The objective of this study was to prepare poly (lactic-

co-glycolic acid)-encapsulated nanoparticles of levodopa, which were further incorporated into 

thermoresponsive gel for improved intranasal delivery. The levodopa nanoparticles were 

prepared by the nanoprecipitation method using a USFDA-approved PLGA polymeric matrix, 

which was further optimized using the Box-Behnken Design Expert tool. The optimized 

nanoformulation was incorporated into a thermoresponsive in situ gel, which was prepared 

using Poloxamer 407. The optimized formulations were evaluated for particle size (PS), 

polydispersity index (PDI), zeta potential (ZP), and entrapment efficiency (%EE). In vitro and 

ex vivo evaluations were performed using cellulose membrane and goat nasal mucosal 

membrane, respectively. The optimized levodopa nanoparticle showed PS, PDI, ZP, and 

%EE 113.90±4.84nm, 0.482±4.591, -3.57±4.35mv, 84.99±0.16%, respectively. An in vitro 

study of optimized in situ exhibits an extended levodopa release (16 h) compared to the 

marketed formulation (6 h). Ex vivo nasal mucosal permeation studies showed more permeation 

(49.725±0.08 μg/h/cm2) than the marketed formulation (15.931±0.378 μg/h/cm2). Therefore, 

this work illustrates that levodopa loaded in situ gel for intranasal delivery is a potentially 

viable formulation strategy to improve the bioavailability of levodopa for Parkinson’s disease 

management. Keywords: Parkinson’s disease, levodopa, nasal drug delivery 
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The quality of life in HIV-infected patients is significantly improved and managed to improve 

survival rates by antiretroviral therapy (ART) but HIV remained one of the most undefeatable 

problems in the 21st century. Nanocarriers hold great potential for eradication of HIV-1 in viral 

reservoirs and targeting specific sites. We investigated the solubility characteristics of the anti-

retroviral drug in different lipids, the selection of surfactant based on their emulsification 

capacity, for further fabrication of nanoformulation. Based on solubility studies, we found that 

Lauroglycol 90, liquid lipid, has the highest capacity to solubilize the drug (21.90 ±0.67mg/ml), 

and Precirol ATO 5, solid lipid, has the maximum miscibility (55.00 ± 2.00 mg/gm). Solid lipid 

and liquid lipid compatibility study with the drug is analyzed by FTIR and it showed no major 

shifting of peaks, thereby confirming the absence of any chemical interaction. A mixture of 

solid and liquid lipid i.e., the binary mixture is emulsified with different surfactants and percent 

transmittance was determined to fabricate the stable nanoformulation. Among the surfactant, 

Solutol HS showed maximum transmittance i.e., 89.6%, and that was selected as a surfactant.  

We assume that the fabrication of antiretroviral-loaded lipid-based nanoformulation by using 

the modified solvent evaporation method will be a potential drug-loaded nanocarrier for 

management of HIV infection. Keyword: Antiretroviral; Nanoformulation; HIV; AIDS; 

Preformulation. 
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Oral etoricoxib is a poorly water-soluble NSAID that can cause bleeding, ulcers, and dyspepsia, 

but topically administered etoricoxib is unlikely to cause these problems. To increase solubility 

of etoricoxib and therefore improve skin permeability, a microemulgel was developed for the 

topical delivery of the drug. Present study was conducted on etoricoxib's solubility in different 

oils, surfactants, and co-surfactants. As a result of varying the ratio of surfactant to cosurfactant 

(Smix), a pseudo-ternary phase diagrams were constructed. At three different ratios- 1:0.5, 1:1 

and 1:1.5 microemulsions were formulated. Castor oil, Tween 80 and PEG- 400 exhibited the 

highest solubility in oils, Surfactants and Co-Surfactants. Maximum microemulsion region was 

observed when the Smix ratio was 1:1.5.  The selection of components plays a crucial role in 

the formulation of microemulsions. The appropriate mixture of surfactants can be achieved by 

blending surfactants with different HLB values A delivery system developed based on this 

study can be used to formulate pharmaceuticals, cosmetics, and personal care products.  
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One of the leading causes of mortality among women is Breast cancer, with an incidence rate 

of around 11.7% surpassing lung cancer in the year 2020. The available chemotherapy still 

lacks to deliver the drug to the specific site due to low solubility and permeability, high first-

pass metabolism, and P-glycoprotein substrate making them biologically unavailable at the 

target site. The last decades have been the evolving era of nanotechnology which has exhibited 

tremendous improvement in drug delivery through nanocarriers that offer various advantages 

which include improved therapeutic efficacy by improving the bioavailability and enhanced 

pharmacokinetic profile with sustained action. On the other hand, extensive reports on 

phytoconstituents have shown promising anti-cancer efficacy as they inhibit cell proliferation, 

migration and induce apoptosis. The objective of the study is to deliver a combination of drugs 

out of which one is a kinase inhibitor (Drug A) along with a phytoconstituent (Drug B) in the 

form of a lipid carrier system. The initial studies include the physicochemical characterization 

of both drugs using UV Spectral analysis, DSC, FTIR, determination of combination index of 

drugs using MCF-7 cell line, followed by a screening of excipients for development of 

formulation. Central Composite Rotatable Design is used for the optimization of the 

formulation. The hypothesis of the present work aims to improve the bioavailability of the 

chemotherapeutic drug and achieve synergistic efficacy with the phytoconstituent. 
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The objective of the study was to develop local insitu biodegradable gel for the treatment of 

Periodontitis and peri implantitis. Poly-lactic co-glycolic acid (50:50) (PLGA) grade was 

chosen as biodegradable polymer. Selection of solvent was done based on solubility of polymer 

determined by gravimetric basis. Minimum Inhibitory Concentration (MIC) was determined 

using Broth dilution method. To study the influence of PLGA concentration and pH on the 

release rate of the drug, degradation time and zone of inhibition, 32 factorial design was applied. 

N-methyl 2 pyrrolidone (NMP) was selected as solvent of choice. MIC of Metronidazole was 

found to be 100 and 500 μg/ml for gram positive and negative microorganism. Application of 

factorial design demonstrated that conc. of PLGA played a crucial role in the antimicrobial 

activity of drug with reduction of activity as the PLGA concentration decreased. Acidic pH 

was found to be increasing the rate of degradation, also thereby causing the faster release of 

the drug from the insitu gel. From the statistical analysis, batch B3 consisting of 42% of PLGA 

and 6.2 pH was considered as optimized batch with the zone of Inhibition 17.28 mm, 

degradation time of 10.23 days and in-vitro drug release of 65.08 % (Metronidazole) at day 7. 

The achievement of a long-lasting drug release with degradation in 13± 2 days is expected to 

benefit patient compliance and reduce drug overdosing due to oral delivery. 
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Benign prostatic hyperplasia is a non-cancerous expansion of the prostate gland, renders 

urinating painful & complicated. As men become older, prostate growth is extremely frequent. 

BPH is the most important cause of lower urinary tract symptoms (LUTS) in males. Silodosin 

is having low water solubility and bioavailability of 32% which was supposed to be enhanced 

by formulating microemulsion (ME) formulation. Microemulsions are translucent systems 

comprising oils & co-surfactant that are isotropic, thermodynamically stable, and also have 

particle sizes typically between ten and one hundred nanometers. ME formulated using Smix 

ratio 1:1 was selected as it gives higher ME region and o/w ME region was identified using 

conductivity test. ME was optimized using mixture design of experiment by taking independent 

variables as oil (1-29 %v/v), Smix (9-29 %v/v) and water (43-90 %v/v) and globule size as 

dependent variable. Solubility of silodosin was checked in different oils and surfactants. 

Viscosity of microemulsion was 18.37±0.008 cP. Transmission electron microscopy was used 

to study the surface morphology. Optimized ME was characterized and globule size was found 

to be 18.32 nm, zeta potential - 47 mv; drug release 94.77%, and was thermodynamically stable. 

Pre-clinical study of the prepared ME will pave the way for assessment of bioavailability in 

comparison to the marketed formulation. 
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HIV is one of the world's worst diseases, having claimed the lives of millions of people. About 

36.7 million individuals are infected with HIV/AIDS worldwide, as reported by the United 

Nations Programme on HIV and AIDS (UNAIDS). There is currently no cure for HIV 

infection. The purpose of present work is to develop antiretroviral drugs containing 

mucoadhesive buccal film impregnated with nanoparticles as a drug delivery system to 

improve systemic bioavailability. The buccal region offers an attractive route of administration 

for controlled systemic delivery of antiretroviral drugs. The goal of present work is to formulate 

a new devices as well as the creation of new methodologies that can better elucidate the 

mucoadhesion phenomenon. This study focuses on to develop the prolonged release buccal 

film of mucoadhesive polymeric nanoparticles of Lamivudine and Zidovudine. Compare to 

conventional therapy prevention by using nanotechnology based treatment provides effective 

therapy and enhance systemic bioavailability. In order to increase patient compliance, safety, 

and effectiveness, the need for the design and development of a new dosage form has arisen. 

Novel film technology like buccal film meets all these needs. The buccal film is inserted into 

the mouth and the medicine is then absorbed via the buccal mucosa. Compared to alternative 

buccal drug delivery systems such wafers, lozenges, microparticles, gel, and tablets, buccal 

film is a more appealing and acceptable dosage form due to its small size, dose, and ease of 

administration. 
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Glioblastoma is the most widely recognized grade IV astrocytic tumor with an exceptionally 

high death rate. There are limited therapies available for the treatment of glioblastoma. The 

most widely used therapy regimen includes surgical intrusion followed by radiotherapy and 

chemotherapy. But the limitation of conventional therapy either due to lesser patient 

compliance (in case of parenteral delivery) or increase in dose to reach the therapeutic 

concentration in brain (in case of oral drug delivery). Therefore, a novel targeted 

nanoparticulate delivery system is required to improve the solubility, prolong the circulation 

time and decrease the systemic toxicity along with high therapy efficiency. The initial 

physiochemical and organoleptic properties were analogous to the reported values confirming 

the authenticity and purity of the drug sample. This was followed by development of 

nanoformulation and found that the solubility characteristics of anti-cancer drug in different 

lipids, surfactant and co-surfactant. Based on solubility studies, oleic acid has the highest 

capacity to solubilize the drug (23.62 ±0.05mg/ml). Oleic acid is emulsified with various range 

of surfactants, and percent transmittance was determined to fabricate the stable 

nanoformulation. Among the surfactant, Tween 80 has showed maximum transmittance i.e., 

91.2%, and that was selected as a surfactant. We assume that fabrication of anti-cancer lipid 

based nanoformulation can be a potential drug loaded nanocarrier system for management of 

glioblastoma. Keywords: Glioblastoma, Nanoformulations, Pre-formulation, Anti-cancer  
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Oral drug delivery systems are now currently the most affordable in industry, this oral drug 

delivery may be problematic for a therapeutic compound with low water solubility. To 

overcome this problem, the Self Micro Emulsifying Drug Delivery system (SMEDDS) is a 

versatile approach by which we can increase drug solubility. This work aims to formulate and 

develop SMEDDS to improve the solubility of Dipyridamole. To increase drug solubility for 

SMEDDS, selection of oil, surfactant, as well as co-surfactant was carried out utilizing the 

shaking flask technique. The study was conducted using several ratios of oil, surfactant, along 

with co-surfactant [1:0.5, 1:1, 1:1.5], and screening of all of this was done for Dipyridamole. 

Capmul MCM®, Tween-20LR, and PG were discovered to be the best oils, surfactants, and 

cosurfactants respectively for Dipyridamole SMEDDS formulations using a pseudo ternary 

phase diagram. Formulated SMEDDS were evaluated for Drug content, Zeta Potential, and 

Particle size. SMEDDS are described as an isotropic combination of oil, surfactant, and co-

surfactant with Dipyridamole that are dynamically emulsified to produce fine O/W emulsion. 

On oral administration, they generate fine emulsions with some agitation brought by stomach 

motility in the GIT, increasing the bioavailability of the Dipyridamole despite its low water 

solubility.  
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The Objective of present study was to develop floating controlled porosity osmotic pump 

(FCPOP) tablet of Tolperisone HCl (TH) to enhance its oral bioavailability and decrease the 

frequency of administration. Conventional Tolperisone HCL tablets require high frequency of 

administration (2-3 times daily) resulting in poor patient compliance. Therefore, floating CPOP 

tablets of Tolperisone HCL were developed to achieve zero order release profile for prolonged 

periods of time, to overcome the problem of high frequency of administration, dose related side 

effects and cost of therapy. The CPOP of Tolperisone HCL was successfully developed by the 

coating the polymer (cellulose acetate with PEG 400) on directly compressed core tablet. 

Sodium chloride was used as an osmogen, sodium bicarbonate as gas-generating agent, HPMC 

K100 CR as matrix polymer and semi permeable membrane (cellulose acetate) were used in 

optimized formulation. A Box-Behnken experimental design was applied to optimize the 

parameters for CPOP. The tablets were evaluated for in-vitro drug release study, effect of pH 

and agitation on drug release, weight variation, thickness, diameter, hardness, friability, and 

SEM analysis. There was no significant difference in the drug release at different pH and 

agitation. The results showed that there was an increase in the drug release with increase in the 

amounts of NaCl and PEG 400, while an opposite effect was observed with increase in the 

number of coats. The prepared CPOP was able to release the 94% of TH up to 24h at zero order 

kinetics. 
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The present study is based on in-silico screening of the antihypertensive agent Lisinopril and 

expectorant Bromhexine hydrochloride with the different coformers for enhancement of 

bioavailability by the way of co-crystallization. In-silico screening technique (Molecular 

docking) for screening of the co-formers is a modern and novel technique for screening the 

conformers to be used for co-crystallization. Under this project 12 co-formers were screened 

using Auto dock software for molecular docking of drug with coformer. Lisinopril belongs to 

the BCS Class III hence the permeation enhancing conformers are used such as 3HBA, Fumaric 

Acid, Glutaric Acid, Malonamide,Nicotinic Acid, Proline, Piconamide, Vanillic acid etc. 

Results of the screening shown the lowest binding energy -2.51 with Proline and formation of 

hydrogen bond and pi-pi stacking. The another molecule Bromhexine hydrochloride has been 

screened with conformer such as Fumaric acid, Succinic acid, Saccharine Sodium, Adipic acid 

and Oxalic acid. The result showed the lowest binding energy -1.56 with Fumaric acid as a co-

former.  Such co-crystals show stability as involve hydrogen bond formation and or Pi-Pi 

bonding without covalent bonds, so there is no requirement of carrying out a chemical reaction. 

By using in-silico approach trial and error effort needed in selection of conformer and 

subsequent analytical evaluation is saved and in-silico screened conformer brings successful 

result of stable cocrystals formation. The resultant cocrystals have better solubility and 

permeability of the drug in question. 

(The presentation can be supported with live demo of M.docking)  
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Parkinson’s disease (PD) is the second most common, progressive, and age-related 

neurodegenerative disorder. Dopamine agonists are the most efficacious treatment for PD; 

however, there are various limitations, such as dose-related side effects, a short plasma half-

life, and low oral bioavailability, that lead to suboptimal concentration in the brain. Combining 

a dopamine agonist with any polyphenolic compound that acts as an antioxidant and anti-

inflammatory has the potential to mitigate side effects and promote dopamine neuron survival. 

Surface-engineered nanocarriers with a glycoprotein hold great promise for transporting 

dopamine agonists across the blood-brain barrier to the neuronal cells. Therefore, the present 

study aims to develop a novel surface-engineered targeted drug delivery system to deliver 

dopamine agonists in combination with polyphenolic compounds to the brain. The 

preformulation studies of the drugs have been performed by UV spectroscopy, DSC 

thermogram, and FTIR spectra, which showed the two drugs were authentic and compatible. 

Analytical method development and validation for both drugs were performed by UV and were 

found to be acceptable. Further, in silico studies via molecular docking analysis have shown a 

synergistic effect. Then, a drug-excipient compatibility study by DSC thermogram and FTIR 

spectra showed characteristic peaks, indicating that there was no interaction between drugs and 

excipients. A "Quality by Design" (QbD) approach has been applied to optimize and develop 

the nanoformulation. Hence, it is anticipated that the synergistic combination of dopamine 

agonist with a polyphenolic compound may assist in the better management of PD. 
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Conventional enteric coating requires the use of organic based polymers which are equally 

hazardous to the environment and operating personnel. Hot-melt coating avoids the use of 

solvents and is a safer and time-saving process. The present study was designed to assess the 

efficacy of hot-melt coating (HMC) as an enteric coating technique. To prepare sustained 

release tablets of Ranolazine using hot melt coating technique. To study the effect of 

concentration of polymer on in vitro drug release behavior from tablets prepared by hot melt 

coating. To study the effect of different polymers on in vitro drug release behavior from tablets 

prepared by hot melt coating. Comparative study of marketed formulation with prepared 

Ranolazine tablets using hot melt coating. All variables were evaluated with respect to in vitro 

drug release behavior from tablets prepared by hot melt coating. 
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Fungal infections are major healthcare problem worldwide often cause by dermatophytes and 

yeasts. Although superficial fungal infections have less tendency to become systemic, their 

treatment is increasingly difficult in high-risk patient groups such as AIDS patients, organ 

transplant recipients, and cancer patients undergoing immunosuppressive chemotherapy. Azole 

antifungal agents are most used antifungal agent for both superficial and systemic fungal 

infection. Luliconazole is topical imidazole antifungal drug used as broad spectrum antifungal 

activity. To overcome Luliconazole marketed formulation limitation nanocrystals loaded gel is 

the best alternative formulation option. In recent years nanoparticle based topical formulation 

such as nanosuspension, nanoemulsion, nanoparticles, nanocrystals etc. have gain great 

potential as topical drug delivery system because of their unique properties over conventional 

drug delivery system. The purpose of this study to prepare Luliconazole nanocrystals and then 

incorporate in to gel using different type of gelling agent like Carbopol 934 and also aloe vera 

extract which also has gelling properties as well as antifungal effect against superficial fungal 

infection. To prevent microbial growth in formulation different type of preservatives are also 

used such as methyl paraben and propyl paraben. 
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Skin cancer is the most frequently diagnosed cancer in recent years worldwide. According to 

the WHO data (2015), the occurrence rate of skin cancer (melanoma and NMSCs) is expanding 

worldwide constantly. Melanoma is the nineteenth most frequently happening cancer among 

people and topical treatments available for melanoma require a more efficient drug delivery 

system to avoid undesirable side effects with increased efficacy. Thus, the study aims to prevent 

the problems like skin cancer and side effects of a chemotherapeutic drug like DOX e.g., heart 

failure, alopecia, vomiting, nausea, and first-pass metabolism when given orally. These adverse 

effects are avoided by formulating dual drug-loaded NLCs of DOX and BBR (herbal) to 

synergize the effectiveness and avoid the adverse effects of DOX. The NLC was formulated 

by the melt dispersion method. The optimized NLC formulation was used to perform 

dermatokinetic, permeation and release studies, confocal studies and HET-CAM study also 

done. 
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New dentures cause sore spots and irritate denture-bearing soft tissues. Other problems include 

gingivitis, gagging, lesions, ulcers, etc. which affect the physical and psychological health of a 

person. Therefore, there is a pressing need to find a solution to this issue. In this research work, 

we aim to develop a local mucoadhesive in-situ gel formulation for topical application 

containing anti-inflammatory and local anaesthetic effects synergistically providing long-term 

adhesion, healing of lesions, and protection for long duration and increasing patient compliance 

for dentures and braces. Moreover, this can also be used in moderate to severe mouth ulcers 

and lesions. The in-situ mucoadhesive gel base is prepared by following polymers in specific 

ratios  

• Poloxamer F127 • Poloxamer F68 • Carbopol 971. Poloxamers are thermosensitive polymers 

that gel at physiological temperature. Thus, the combination of Poloxamers acts as an in-situ 

gelling agent. Carbopol is used as a mucoadhesive agent. The active ingredients are 

incorporated in agar-based soft spheres which are dispersed in the gel base. This is done to 

overcome the rheological variations in the gel base and interactions of incompatible drugs 

within the formulation. Incorporation of essential oils such as clove oil is also possible which 

can be an add-on for improving dental health. This platform technology can be applied for the 

development of various combinations of active drugs required to be delivered topically in 

buccal tissues.  

Soft spheres are used in various cosmetic preparations such as shampoos, conditioners, face 

wash face gels, etc. but not yet used for oral delivery. 
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Ibuzole: A Thwart for Nsaid’s Causing Gastro-Duodenal 

Endoscopic Ulcer 

 

Ms. Chetna Pardeshi, Mr. Rajat Sayyed 
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The oral route of Drug delivery is considered most perfect and patient complied of drug 

administration. Non-Steroidal anti-inflammatory Drugs (NSAID) are most widely and 

frequently prescribed for their anti- inflammatory, anti-thrombotic, anti-pyretic and analgesic 

activity. NSAID’s are given through oral route, but also at same time NSAID’s are most 

common factor causing Gastro-duodenal Endoscopic Ulcer. Ibuprofen is used mainly for 

treatment of orthopaedic disease. It has well known potential to generate gastritis and peptic 

ulcer by both local and systemic action. Omeprazole is proton pump inhibitor use for treatment 

of peptic    ulcer. Aim of our study is to combine NSAID (Ibuprofen) with side effect reducing 

agent (Omeprazole) and to develop multi component Drug delivery system to increase patient 

compliance and duration of action and   also the cost-effective formulation. This will give 

effects of NSAID and counteract peptic or duodenal ulcer. Ibuprofen and omeprazole are 

formulated as a Bilayer tablet for their respective effects. Bilayer tablets have some advantages 

over the conventional monolayer tablets. hence increasing the patient compliance as well as 

increasing drugs acceptance by avoiding the side effect. Bilayer tablets have enabled the 

development of controlled delivery of active pharmaceutical ingredients with predetermined 

release profiles by combining layers with various release patterns, or by combining slow 

release with immediate-release layers, hence increasing the patient compliance as well as 

increasing drugs acceptance by avoiding the side effect. 
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The Lancet Respiratory Medicine GBD study (2017), established that 545 million people 

worldwide suffer from chronic respiratory disease. Oral medication is frequently associated 

with acute exacerbations, which can result in lung failure if not treated promptly. Inhaled 

corticosteroids lower airway inflammation and help avoid exacerbations. The study aims to 

optimise and evaluate the inhaled corticosteroid product and develop a formulation better than 

the pre-existing marketed nebulizer suspension by reducing the particle size, which will 

ultimately enhance the stability of the formulation, mucosal penetration, onset of local action, 

and target deeper regions of the respiratory tract. The API is a potent topical anti-inflammatory 

agent, thereby acting as a bronchodilator. The drug binds and activates the glucocorticoid 

receptor in the cytoplasm of effector cells (e.g., bronchi), which then translocates the API-GR 

complex in the bronchi, where it binds to HDCA2 and CBP (HAT). Pre-formulation studies 

indicated that the API was insoluble in water. Polysorbate 80 was used as a surface active agent 

along with the buffering agent, chelating agent, stability enhancer, osmolality adjuster, and 

pH regulators as per the IIG. OFAT was used to optimise the process. The combination of 

various homogenizers aided in achieving the target particle size and ultimately optimising the 

formulation. Stability and wetting were achieved by manipulating the concentration of the 

surfactant in two phases of the formulation. Particle size, osmolality, pH, viscosity, density, 

assay, and relative substance were all measured. The results indicated a stable product. The 

NGI , zeta-potential, SEM, FTIR, XRD, DSC and in-vivo characterization will be 

performed in the further studies. 

 

mailto:21mph109@nirmauni.ac.in


 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

159 

PT037 
 

Development, Optimization and Characterization of Eye Drops 

Containing a Combination of Drugs for Treatment of Glaucoma 
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Glaucoma, a silent thief of vision, is internationally the most common cause of blindness. The 

ganglion cells of the retina are damaged which causes vision loss. The damage to the optic disc 

is because of increased intraocular pressure (IOP). The drugs which can cause reduction of 

IOP, may work by two different mechanisms; either by increasing the outflow of aqueous 

matter and/or by reducing production of aqueous matter. Combination of medications from 

diverse classes with any of the two mechanisms of action has proven to be superior IOP-

lowering efficacy compared to each of the medications used alone; and hence the combination 

of Prostaglandin analog and Beta blocker is considered superior over the other treatments. 

Among various formulation options for ocular treatments, the eye drop solutions are most 

widely used and highly accepted by patients due to its various advantages; the ocular solution 

for the combination of drug is proposed for the project. The aim of the study is to develop 

effective & safe product similar to RLD with lesser number of excipients than RLD along with 

comparative physicochemical characterization of the same. RLD has not disclosed the 

concentrations of the excipients, and hence, the concept of Design of Experiments (DoE) is 

employed to optimize the concentrations using in-house DesignExpert® software. The Box 

Behnken design was applied to study effect of independent variables, and formulations were 

optimized for desired properties like viscosity, osmotic pressure, isotonicity, etc. The 

accelerated stability studies of promising formulation as per ICH guideline was also performed.  
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The study focused on the formulation development of a tertiary solid dispersion system, 

consisting of a drug, atorvastatin; bioenhancer, berberine; with carrier eudragit L-100, to 

enhance the dissolution of poorly water-soluble atorvastatin with the inclusion of berberine.  

The tertiary solid dispersions (SDs) were formulated by melting method at a different 

proportion (1:1:3, 1:1:4, 1:1:5). The initial level of interaction was studied by Fourier 

Transforms Infrared Spectroscopy (FTIR). Prepared sds was evaluated for drug content and in-

vitro dissolution studies. Further, SDs (1:1:5), satisfactory in-vitro dissolution was subjected 

to solid-state characterization by Scanning Electron Microscopy (SEM), differential scanning 

calorimetry (DSC), and X-ray crystallography (XRD). SDs containing atorvastatin, berberine, 

and Eudragit L-100 (1:1:5) prepared by co-precipitation, demonstrated the satisfactory 

formation of the tertiary mixture and better dissolution in 60 mins as compared to physical 

mixing, pure atorvastatin, and pure berberine. The phase solubility studies revealed enhanced 

solubility with Eudragit L-100 content. FTIR spectrum revealed an absence of interaction. DSC 

and XRD studies indicated decreased crystallinity in solid dispersion. SEM of SDs further 

confirmed there were no observable drug particles on the surface. SD containing atorvastatin, 

berberine, and Eudragit L-100 (1:1:5) prepared by coprecipitation improves the dissolution of 

poorly water-soluble, atorvastatin without any interaction with berberine. 
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Gelatine Complex: An Innovative Approach for Treatment of 

Dental Caries 
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Pune – 411038 
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Dental caries is a widespread chronic condition brought on by bacteria that are attached to 

teeth, primarily Streptococcus Mutans, which demineralizes tooth structure by metabolizing 

carbohydrates to form acids. Clove Oil is frequently used as an antibacterial, antioxidant and 

antimicrobial medication due to its anti-inflammatory properties which is thought to reduce 

painful symptoms. There are many Invasive techniques to overcome dental caries but its major 

drawback is patient incompliance, so this study’s aim is to formulate alginate microbeads 

loaded with clove oil to treat dental caries by non-invasive method as shown in figure 1. The 

goal of present research was to prevent oil from evaporating by encasing it in a sodium alginate-

gelatine complex. These microbeads were prepared by Ionotropic Gelation technique. As a 

cross-linking agent, calcium chloride was used. The prepared formulation was characterized 

for morphology using optical and scanning electron microscopy (SEM) which appeared to be 

wrinkled with a continuous non-liquid phase due to polymeric material like gelatine and also 

evaluated for Encapsulation efficiency, swelling index and in-vitro drug release. Different 

concentrations were employed as process variables. Batch B1, B2, B3, B4 and B5 were 

prepared out of which Batch B4 showed satisfactory results for all the evaluation tests. 

 

     

Figure 1: Clove oil loaded Sodium Alginate Microbeads. 
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Globocan reports Head and neck cancer as 2nd most type of cancer in India. Oral squamous cell 

carcinoma is observed in more than 80% of cancers. Current treatment strategies which include 

radiation, surgery and administration of cytotoxic agents have several side effects. Cancerous 

lesions detected at early stages have the potential to be treated locally which can prove to be 

site-specific treatment with decreased side effects. Current research focusses on delivery of 

lipid nanocarriers containing targeted anticancer agent for locally developed squamous cell 

carcinoma. Lipid nanocarriers containing drug were prepared by melt emulsification followed 

by high shear and high-pressure homogenization. Experimental design 32 was applied and 

formulations were analysed for %EE, PS, PDI, Zeta P and in-vitro release. The optimized batch 

was freeze dried and characterized further for DSC, FTIR and XRD. The %EE was observed 

upto 75%, PS less than 400nm, PDI less than 0.4 and zeta potential upto -20mV. Cumulative 

in-vitro drug release was observed upto 60% by end of 24hr as compared to plain drug. DSC 

and FTIR revealed that drug was entrapped in amorphous form inside LNC. Drug loaded LNC 

was incorporated in gel such that 5mg drug was present in 1gram of carbopol gel and applied 

to cancer developed in tongue of rat using 4-NQO. After 1 month the tongue was excised and 

evaluated for decrease in tumor volume. Though side effects were observed, nanoformulation 

could decrease tumor size as compared to plain drug which proved effectiveness of developed 

lipid nanocarriers in treating oral cancer. Further insights into toxicity and PKPD data shall 

give better insight into effectiveness of ERB based nanoformulation in treating oral cancer. 
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Novel Drug Delivery System (NDDS) in Parkinson’s Disease 
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Parkinson’s disease is a severe, progressive, neurodegenerative disorder of Central Nervous 

System. It is characterized by neuronal damage due to deterioration in 

dopamine(neurotransmitter) produced by substantia nigra part of mid brain leading to tremors, 

rigidity, bradykinesia. Till now, there is no cure for Parkinsonism. L-DOPA is prevalent 

therapeutic drug but treatment of Parkinson’s disease medicinally, surgically is challenging 

because of presence of Blood-brain barrier which prevents drugs (dopamine precursors) from 

entering in brain. Conventional drug delivery system can cross blood-brain barrier to a limited 

extent due to side effects, peripheral metabolism leading to low availability of the drug to target 

site. Nevertheless, it becomes essential to escalate the development of Novel Drug Delivery 

System. Recent advancements in drug delivery techniques facilitates targeting drugs to brain 

via PEGylated Liposomes, solid lipid nanoparticles, nanoemulsion, self-emulsifying drug 

delivery system (SEDDS), niosomes and Hydrogels encapsulation of pharmaceutically active 

drug. Another approach in this regard is bypassing the blood brain barrier (BBB) via nasal to 

brain drug delivery. Nanotechnology is playing a vital role in ameliorating NDDS, ensuring a 

effective, reliable and sensitive biomarkers for progression. The objectives of this study is to 

review Novel drug delivery system (NDDS) approaches for therapeutic drugs for the 

management of Parkinson’s disease. 
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Osteoarthritis is a degenerative disease worsening with age and weight. The treatment 

modalities include oral or parentral administration of anti-inflammatory drugs, corticosteroids 

and disease modifying drugs. The effects produced, however, are meagre as the synovial joints 

are less perfused by the blood which necessitates administration of drug in higher doses which 

in turn leads to systemic toxicity. Intra articular route is being explored to address these issues 

of non-reachability and low concentrations. The objective of the review was to summarize the 

drug delivery systems used by intra articular route, critical to quality attributes of these systems 

and their correlation with the in vivo performance. Factorial design was used by most of the 

researchers to optimize critical quality attributes. The most relevant attribute to the in vivo 

performance was particle size. The in vivo performance of the delivery system, in most cases, 

was studied in rats. Knee diameter, measurements of IL6 and TNFα and histopathological 

studies in comparison to drug dispersion or solution was used to indicate the superiority of the 

developed delivery systems. Pharmacokinetic studies, to prove the retention or release of drug 

at the site of injection or in blood, have not been undertaken by many researchers. The 

importance of particle size in retention or drug release has therefore not been established. Some 

insights in to such findings will be presented and the In Vivo methods adapted to prove the 

importance of Intra articular administration will be summarized. 
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Ulcerative colitis, an idiopathic disease is a trending issue affecting the individuals persistently. 

It is a colonic disease generally characterized by the distortion of mucosal epithelial layer and 

inflammation. For the treatment of this disease, various therapeutic agents are available. 

however, in that case, safety and adverse effects remains challenging. therefore, polysaccharide 

from natural resources is emerging as an instant topic of research. In this article, we are  

discussing the polysaccharide from diverse sources (plants, edible mushrooms, algae and fruits) 

being used in the alleviation of the disease. These polysaccharide exert their therapeutic action 

on ulcerative colitis through several mechanism, includes suppression of inflammatory 

cascades NF-κB, MAPK, IL-6/ JAK2/STAT3 and preventing the release of certain 

inflammatory mediators, modulating the intestinal microbiome, maintaining the integrity of 

intestinal barriers and regulating the certain inflammatory markers. The present review compile 

the role of different polysaccharides being used successfully in the management/treatment of 

ulcerative colitis. Special emphasis was given to explain the biomolecular pathway where the 

polysaccharide works for the therapeutic value. 
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Liposomes are the unique novel drug delivery carriers which favors effective transportation of 

pharmaceuticals. These vesicles acquire one or more phospholipid bilayer membranes and an 

inner aqueous core can carry both aqueous and lipid drugs. While hydrophilic molecules can 

be confined in the aqueous core, hydrophobic molecules are injected into the bilayer 

membrane. Liposomes have many benefits as a drug delivery method, including 

biocompatibility, the capacity to carry large drug payloads, and a variety of physicochemical 

and biophysical parameters that can be altered to influence their biological characteristics. 

Additionally, being a size of 10–100 nm range have numerous additional benefits, including 

enhanced pharmacokinetics, clever escape from the reticuloendothelial system (RES), greater 

in vivo stability, longer and site-specific administration, and increased internalization in tumor 

tissue (EPR impact). The current review focuses on structural composition of liposomes, 

formulation technologies and suitable case studies for optimizing biopharmaceutical 

performance. Moreover, clinical trials and marketed formulations of liposomes have been also 

stated in the prior art.  
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Atopic Dermatitis and Emerging Trends in Drug Development 
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Atopic dermatitis (AD), commonly known as Eczema is a non-communicable skin condition 

that tends to become chronic. The deteriorating immunological abnormalities are marked by 

mild to severe erythema, severe itching, and recurrent eczematous lesions. Different 

pharmacological approaches are used to treat AD. The problem with the commercial topical 

preparations lies in the limitation of skin atrophy, systemic side effects, and burning sensation 

which decreases patient compliance. The carrier-based systems promise to eliminate these 

shortcomings and there is an urgent need to develop a novel approach to treat AD. Liposomes, 

microemulsions, solid lipid nanoparticles (SLNs), nanoemulsions, etc. have been developed in 

recent times to address these. Despite of so much research in the development, of various 

techniques, it has been a challenging to demonstrate the commercial feasibility of these carrier-

based systems, which illustrates a gap amongst the different areas of research. Further computer 

softwares and other tools have proliferated among biochemists as a part of a cooperative 

approach to drug discovery. It is crucial in designing, developing, and analyzing processes used 

by the pharmaceutical industry and is widely used to reduce costs, accelerate the development 

of biologically innovative active ingredients, and shorten the development times. This review 

sheds light on the compilation of extensive efforts to combat this disease, the product 

development processes, commercial products along with patents in this regard, numerous 

options for each step of computer-aided drug design, including in-silico PK, PD, and toxicity 

screenings or predictions that are important in finding the drug-like compounds.  
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Triple-negative breast cancer (TNBC) being the most persistent as well as a resistant subtype 

of breast cancer, constitutes around 10-15% of all breast cancer. In 2021, the total number of 

newly diagnosed breast cancer cases was 282,000, of which 13.1 cases of triple-negative breast 

cancer per 100,000 women were found. Because of the absence of expression of hormone 

receptors as well as HER2 protein over-expression in TNBC, treatment of TNBC is 

significantly hampered, as hormonal-based therapy cannot be effective. Thus, the only therapy 

offered for the treatment of TNBC appears to be chemotherapy and surgery, individually or in 

combination. It demands close attention towards widespread research to develop targeted 

therapies with high efficacy. Cellular and molecular targets, i.e., CD44 receptor, EGFR 

receptor, Folate receptor, Transferrin receptor, VEGF receptor and Androgen receptor, have 

been emerged as promising targeted therapy against TNBC. Signalling pathways such as Notch 

signalling and PI3K/AKT/mTOR play a significant role in carrying out and managing crucial 

pro-survival and pro-growth cellular processes that can be utilized for targeted therapy against 

triple-negative breast cancer. The present review sheds light on various targeting strategies, 

including cellular, molecular targets and signalling pathways for TNBC therapy. Finally, 

emerging opportunities such as PARP inhibitors and Antibody-drug conjugates (ADCs) for 

targeted therapy against TNBC have been outlined in this review. 
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Gene specific drug delivery systems are the technologies that are used to deliver genetic 

materials to the specific cells or tissues. These systems are designed to overcome the challenges 

of delivering a genetic material to an appropriate target, and also to avoid the degradation and 

to ensure that desired gene of interest is delivered to the required location. Gene drug delivery 

systems can be designed using a variety of approaches, including the use of viral vectors, non-

viral vectors and nano particles. This era of introducing the novel drug delivering delivery 

techniques will have the capacity to bring the revolutionary changes in the wide range of 

diseases including genetic disorders, cancers, and infectious diseases. Latest advancements 

involve improved vector design, targeted therapies, personalized medicines, gene editing, RNA 

based therapies. Recently in university college of London, UK, along with the GOSH (Great 

Ormond Street hospital children’s charity) a case diagnosed with T -cell lymphoblastic 

leukemia has been given base edited T-cells in TvT clinical trails as an experimental approach 

because of which cancer was undetected with in the 6 months of therapy. In this approach a 

universal T-cells from the donor were created by removing the CD-7 & CD-52 marker, 

achieved by genome editing of T-cells, which makes them unrecognizable and universal. 

Addition of chimeric antigen receptor (CAR) which recognizes CD-7 marker on leukemic T-

cells. Base edited T-cells destroys the leukemic T-cells along with the host T-cells then patient 

gets bone marrow transplantation to improve the weakened immune system. 
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This project involves design and development of a quick dissolving oral film of zolmitriptan 

for management of acute attacks of migraine. When a migraine attacks, prompt treatment is 

required, so quick dissolving oral film is a logical theme in designing and development of 

formulation of zolmitriptan. Zolmitriptan is a BCS class III drug, therefore has low 

permeability. Oral permeation can be enhanced using permeation enhancers. The selection of 

the permeation enhancer is important. Under this project, molecular docking using Autodock 

Software. Where piperine showed good affinity with zolmitriptan with pi-pi interactions and 

binding energy of -3.12. This approach also reduces trial and error batches otherwise needed 

to be made with various excipients as in this case permeability enhancers. The permeability 

enhancement using Piperine was studied along with Zolmitriptan as a drug and was compared 

with a blank and standard permeability enhancer DMSO using Franz diffusion Cell Apparatus. 

HPMC E15LV,HPMC K4M and PEG 400  were used as film forming agents and plasticizers 

respectively in all the films prepared. Permeation of zolmitriptan was found to be 1.12µg/ml 

and film containing drug and permeation enhancer was found to be 3.17µg/ml, which is 2.5 – 

3 times increase in permeability.  Such approach can be used for many formulations containing 

drug which needs to be designed as an orally absorbed immediate release formulation for acute 

conditions. 
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Poorly soluble drug molecules/phytoconstituents are still a growing concern for 

biopharmaceutical delivery in the body. Polymeric micelles are amphiphilic block copolymers 

and have been widely investigated as targeted nanocarriers for the treatment of various 

ailments. The versatility of nanocarriers is the self-assembling properties in the aqueous 

medium and forms a stable isotropic system in vivo. The hydrophobic core–hydrophilic shell 

configuration of the polymers used to the mixed micelles makes easy encapsulation of 

hydrophobic and hydrophilic drugs into the core. Polymeric micelles can also be combined 

with targeting ligands that increase their uptake by specific cells, decreasing off-target effects 

and provide enhanced therapeutic effect. Since, no organic solvents are used in the 

manufacturing of the micelles; the accompanying negative effects brought on by the organic 

solvents are also eliminated. Recently, newer type of micelles including non-covalently 

connected polymeric micelles (NCPMs) can also be developed by using novel "block-

copolymer-free" technique. In the present review, we primarily focused on a critical appraisal 

of Polymeric micelles along with the method of preparation, mechanism of micelle formulation 

and the ongoing formulations under clinical trials. In addition, the biological applications of 

this isotropic nanocarrier have been duly presented in each route of administration along with 

suitable case studies.  
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Nowadays solid dispersion is one of the popular strategies for enhancing solubility and 

bioavailability of poorly soluble drugs. A variety of methods are used to develop the 

formulation of solid dispersion using drugs and carriers in different ratios. The selection of 

carrier and solvent should be compatible with the drug. First, the pre-formulation studies of 

drugs and polymers are carried out. Phase solubility helps in the selection of polymers for solid 

dispersion. The characterization of solid dispersion was done with solubility studies, Fourier 

Transform Infrared, Differential Scanning Calorimetry, and Powder X-Ray Diffraction. In-

vitro testing was performed using dissolution studies. It has been observed that solid 

dispersions enhance the aqueous solubility of poorly soluble drugs. The Fourier Transform 

Infrared helps in the identification of functional groups and shows possible weak interactions 

such as hydrogen bonding, covalent interaction, etc. The results of Differential Scanning 

Calorimetry and Powder X-Ray Diffraction help to indicate that the drug changes its nature 

from a crystalline to an amorphous state. The dissolution rate of solid dispersion becomes faster 

than that of individual drugs. Thus, solid dispersion can be used as a promising technique to 

improve the solubility and bioavailability of poorly soluble drugs. 
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Intestinal permeation enhancers (PEs) are one of the most widely tested strategies to improve 

oral delivery of therapeutic peptides. The major limitation of the oral route is that it can only 

be used to administer substances those are gastro-intestinally stable. Pre-systemic degradation 

and inadequate gut wall penetration are the main factors limiting oral medication delivery. The 

fabrication of innovative dosage forms to enhance the absorption of poorly permeable actives 

across the intestinal epithelium is the challenging task for oral route. Recently, Semaglutide 

and octreotide, developed oral-administered peptide pharmaceuticals, are regarded as a 

breakthrough in the development of peptide and protein drug delivery systems. The Novo 

Nordisk-developed Rybelsus® oral dosage form of semaglutide was approved by the Food and 

Drug Administration (FDA) in 2019 for the treatment of type 2 diabetes. The octreotide capsule 

(Mycapssa®), created using Transient Permeation Enhancer (TPE) technology from Chiasma 

(Israel). Both of these oral peptide products have achieved notable success to increase the 

gastrointestinal permeation. For semaglutide and octreotide, respectively, sodium salcaprozate 

(SNAC) and sodium caprylate (C8) have been used as gastrointestinal permeation enhancers. 
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To formulate physically and chemically sustained release formulation of allopurinol by using 

gastro retentive drug delivery system with the floating approach. Sustained release floating 

microballoons containing allopurinol was formulated by solvent evaporation method with 

sustained release polymer, DCM and ethanol as organic solvents and tween 80 as a processing 

medium by using 32 factorial designs. The independent factors were concentration of Eudragit 

RS 100 and tween 80 whereas dependent factors were % entrapment efficiency and % drug 

release. The prepared batches were evaluated for particle size, % entrapment efficiency, drug 

loading, floating time, total floating time and in-vitro drug release. During experiment the 

concentration of polymer increases shows decrease in entrapment, drug release and also affect 

the floating property. Thus, in moderate concentration of polymer shows excellent result of % 

entrapment efficiency, % drug release, floating property and sustained drug delivery. 

Evaluations were performed for optimized batch (B3) shows 1.04 seconds floating time, 

97.45% drug entrapment efficiency, 98.19% drug release at 12 hours and total floating time up 

to 12hours. The sustained release floating microballoons system is a promising novel drug 

delivery system for the treatment of gout using allopurinol as a drug. This system is used 

because it enhances the floating behavior at upper part of GIT as microballoons have low 

density and hollow space, also the drug has solubility on upperpart of GIT.  
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Background: Rizatriptan benzoate is an antimigraine drug in conventional dosage form. 

However due to its hepatic first pass metabolism and low systemic bioavailability, here we 

have formulated and evaluated in-situ nasal gel of Rizatriptan benzoate. Method: In-Situ nasal 

gel of Rizatriptan benzoate was formulated by temperature trigged approach with using one 

gelling agent and one viscosity enhancer polymer. All prepared formulation were evaluated for 

appearance, viscosity, pH, gelling capacity, drug content and in-vitro release study. Result: The 

formulation showed improved drug permeability by avoiding hepatic first pass metabolism and 

circumventing blood brain barrier. Conclusion: The in-situ nasal gel of rizatriptan benzoate 

proved to be a great alternative to conventional dosage form in the treating migraine.  
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Mesroporous silica nanoparticles (MSN) are solid structures which have a distinctive and well 

laid honey-comb like structure with numerous empty channels which can be greatly exploited 

to achieve loading and delivery of several drug molecules and biological materials like genes. 

Modulation of pore size, expansive surface area, narrow and uniform size distribution with 

favorable thermal and chemical properties make this a realty. MSNs are capable of effectively 

overcoming the shortfall of mammalian cells to engulf macromolecules by means of 

endocytosis. Co-condensation, grafting, and molecular imprinting with several 

organoalkoxysilanes imparts functionalization which allows it to circumvent few short 

comings such as inducing an immune response, allows targeted delivery of therapeutic agent. 

This is essentially beneficial as the MSN have an inherent negative charge and is hostile 

towards negatively charged DNA, nucleic acid. Thus metal-cation co-delivered vector, 

amination, and cationic functionalization are some of the techniques to circumvent the 

problem. It is advantageous to have provisions for “gate-keeping” agents which include the 

likes of supramolecular-assemblies, nanoparticles, and organic molecules. Their main aim is 

to govern encapsulation into the MSN and subsequent release “at-will”, giving superb control 

on location and timing of release. This principle can be achieved by incorporation of 

photochemical gated, redox active, and pH responsive mechanisms. Notwithstanding extensive 

research, critical issues need to be addressed to aid further development in the area, namely; 

pharmacokinetic parameters, biocompatibility, in-vivo, in-vitro performance. 
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A high morbidity and death rate in critically ill patients with acute lung injury (ALI), marked 

with widespread inflammation and severe lung damage, is of clinical concern. Numerous 

evidences points to the significance of excessive Toll-like receptor 4 (TLR4) activation in this 

harmful lung inflammation. As there is no effective treatment available yet, it has been 

associated with high fatality rate. Nano medicine has recently attracted a lot of attention due to 

superior delivery of medication in a sustainable and regulated manner while decreasing the 

possible negative effects. Nanoparticles (NPs) are small carriers with a diameter of less than 

100 nm that are typically made of lipids, polymers, or metals like gold. Additionally, NPs have 

a higher surface-to-volume ratio than micro- and macro-sized particles. This allows them to be 

coated with multiple ligands simultaneously, increased drug loading, and thus may also make 

it easier for them to interact with various molecules, such as receptors on the surface of target 

cells. In a novel class of peptide-gold nanoparticle (GNP) hybrids, TLR4 signaling is potently 

inhibited by regulating the endosomal acidification process. Further, different nano-carriers 

like Liposome-based, Protein-based, Polysaccharide-based, Silver-based, Chitosan NPs etc. 

are being used in this ailment.  Here we want to discuss about the management of acute lung 

injury (ALI) with the help of nanoparticles, different NPs interaction with ALI and their 

advantages along with their limitations. 
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Poor biopharmaceutical qualities of the medication, such as low solubility, poor permeability, 

and poor chemical stability, are a crucial factor in the estimated 40% to 70% rate of delay or 

failure during drug research and development. One crucial factor in achieving the optimum 

medication concentration in the bloodstream so that a pharmacological reaction may be seen is 

solubility. Poor water solubility can significantly reduce medicinal effectiveness, and certain 

medications also exhibit adverse effects as a result. There are various methods used to increase 

a substance's solubility in water. Thus, the capacity to improve water solubility can be a useful 

tool for improving effectiveness and/or lowering negative effects for some medications. One 

of the methods for increasing solubility is hydrotropy, which has the advantage of not requiring 

the chemical modification of hydrophobic drugs, the use of organic solvents, or the creation of 

emulsion systems, among other benefits. Hydrotropes include sodium benzoate, sodium citrate, 

urea, and niacinamide.  
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Nanoemulsion are submicron sized emulsions that act as drug carriers for up the delivery of 

therapeutic agents. They are foremost advanced nanoparticle systems for the general delivery 

of active pharmaceutical for controlled or sustained drug delivery and targeting. These are 

thermodynamically stable isotropous systems within which two incompatible liquids (water 

and oil) are mixed to make one part by suggests that of applicable surfactants. Amphotericin B 

a broad spectrum polyene antibiotic within the clinic for over fifty years, remains the gold 

commonplace within the treatment of grave invasive fungous infections and leishmaniasis. 

Improved drug solubility and inherent antifungal activities of nanoemulsion exhibited inflated 

antibiotic drug of amphotericin B unharness and effective drug therapeutic potential as 

compared to free DS and commercial product severally. Furthermore, the impact of nano 

carrier has expedited the permeation flux and penetration across the SC barrier ensuring into 

the increased drug permeation rate and drug deposition. 
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The word cosmetic was presented from the Greek word "kosmtikos" which characterized as 

having the capacity, orchestrate, ability so as to design the body. Hair strand consists of three 

layers include medulla, cortex and cuticle. Shampoos are the one of the sort of arrangement of 

a cleanser or surfactant with utilization of suitable different added substances which may 

improve different properties, for example, hair molding impact, grease upgrade, saturating or 

drug, etc. Malassezia restricta and Malassezia globose are lipid dependent commensal yeasts 

associated with dandruff. Malassezia yeasts are unit related with dandruff and seborrheic 

eczema. Metallic element of zinc pyrithione is effective against Malassezia growth in vitro and 

once tested on human skin as a shampoo. In general, daily cleansing with a delicate shampoo 

to cut back oiliness and skin cell build up will typically facilitate mild dandruff. When regular 

shampoos are not effective, dandruff shampoos can be used that include herbal-based anti-

dandruff shampoo and using chemical-based anti-dandruff shampoo. Various evaluation test 

performed for the anti-dandruff shampoo to determine the effect of shampoo in dandruff 

condition and also determine the safety and potential value for the human use. 
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Three-dimensional printing or additive manufacturing is a technique that uses computer aided 

design software and programming which helps in development of patient-specific or 

customized medication. It is produced by depositing material layer-by-layer to form a 3D 

structure. Current 3D printing techniques including powder based, vat polymerization based, 

droplet based and extrusion based printing. It is an emerging scientific technique for developing 

dosage forms, tissues and organs models. Electrospinning is the most suitable method for 

nanofiber fabrication. This technique yields the nanofibers that exhibits characteristics like 

required surface-to-volume ratio, improved porosity and flexibility. Construction and working 

setup of electrospinning to ultimately produce nanofibers with various biomedical applications 

including drug delivery/drug targeting, biosensors, filtration, cancer therapy and many more. 

This review is an attempt to understand the new techniques of combination of electrospinning 

and 3D printing which is used in order to achieve desirable mechanical strength and 

microscopic structure which could not be possible by using this technique alone.  



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

182 

PT060 
 

Novel Drug Delivery System for Treatment of Melanoma: Skin 

Cancer 
 

Panchal Harvi, Patel Mayer 

Institute of Pharmacy, Nirma University 

S.G. Highway, Ahmedabad - 382481, Gujarat, INDIA 

22mph108@nirmauni.ac.in 
 

 

Skin cancer is the most common type of cancer worldwide. Melanoma is the most dangerous 

type of skin cancer that results from pigment containing cells melanocytes. The most frequent 

environmental risk factor for the development of malignant melanoma is UV radiation. 

Because metastatic melanoma cells are resistant to biological barriers and multidrug resistance, 

the prognosis is moderate, and treatment is generally ineffective. Alternative melanoma 

treatments using nanotechnology are a potential strategy because they allow for efficient 

medication delivery with less side effect at a specific target site. An overview of the 

epidemiology of skin and melanoma, risk factors, and clinical subtypes with some standard 

treatments are included in this review article. The main considerations for choosing an 

acceptable medication delivery method have been covered. The drug delivery systems using 

nanoparticles are more effective and a recent development in the fight against melanoma skin 

cancer. This review has examined the utilisation of various nanoparticles, including lipid-based 

nanoparticles like liposomes, niosomes, solid lipid nanoparticles, polymer-based nanoparticles, 

and inorganic metal-based nanoparticles. 
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Inflammatory bowel disease is a chronic inflammatory disease and occurs due to the interaction 

of genetic and environmental factors. IBD mainly includes two types Crohn’s disease and 

ulcerative colitis. These illnesses have developed into significant health issues. IBD is currently 

incurable, hence it is frequently required to take maintenance medications for the rest of one's 

life. Site-targeted drug release makes it possible to achieve high medication concentrations in 

damaged tissues while reducing or eliminating systemic side effects as a result of drug 

absorption in the small intestine. There has been a rise in the area of formulation of colon 

targeted drug delivery (CDDS), in which the release is triggered by pH, certain enzymes, 

reactive oxygen species (ROS), or a combination of all of these. Based on the 

pathophysiological changes related to IBD, novel site-specific targeted drug delivery strategies 

can improve drug absorption and reduce side effects. These strategies include enteric-coated 

microneedles, prodrug approach, liposome vesicular drug delivery system, combination drug 

delivery system, as well as nanoparticle drug delivery system. These methods deliver drugs 

directly to the inflammation sites. 
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As per NIH (national Institute of health) 10.5 adults per 1,00,000 develops cancer. Oral cancer 

is the sixth most common type of cancer in India. 84-97% cases in India are of oral squamous 

cell carcinoma (OSCC) dominates all the oral cancer cases. The common cause is tobacco 

consumption including smokeless tobacco, betel-quid chewing, excessive alcohol 

consumption, unhygienic oral condition and sustained viral infections that include the human 

papillomavirus are some of the risk aspects for the incidence of oral cancer. The traditional 

chemotherapeutic treatment involves various drawbacks such as poor aqueous solubility, 

limited bioavailability, high frequency dosing, poor physiochemical stability, belongs to BCS 

Class IV and adverse effects like nausea, vomiting, hair loss, infections and diarrhea. In recent 

years, the focus on the nanomedicine as a delivery system for anticancer agents has been 

considered due to improvement in therapeutic index of many compounds.  As tumor exhibits 

increased vasculature permeability, leakiness and decreased lymphatic function so if the drug 

is delivered in nano sponge (NS) form, then the delivery is done in small packets (100-500nm) 

which leads to enhanced permeation, retention and increase in the aqueous permeability of the 

anticancer drugs thereby increase in bioavailability.  NS are highly porous hyperbranched 

cyclodextrin based polymers that forms stable colloidal nanosuspension upon dispersion in 

water, resembling sponges microscopically. They are non-toxic, thermally stable and can 

incorporate hydrophilic as well as lipophilic drugs. The current review highlights the nano 

sponge as a carrier for the treatment of oral cancer. 
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Oral dosage form, a most common route of drug administration is influenced by most complex 

sets of parameters defining its physiology and biology. The pharmacokinetic modeling (PBPK) 

based on population Physiology when coupled with bio-relevant dissolution testing (In-vitro 

biopharmaceutics tool) have potential to serve as a powerful tool to establish virtual 

bioequivalence (VBE). The present work focuses on prediction of In-vivo performance of an 

immediate release capsule dosage of Alectinib by performing the clinical trial simulations. The 

In-vitro dissolution data (bio-relevant) was integrated with the simulation modelling and 

mechanistic absorption modelling, additionally physiological and physicochemical 

interactions with the formulation were considered along with the disposition/elimination 

components. The developed mechanistic absorption PBPK model was verified via learn/ 

confirm cycles based on available clinical data. We also studied the interplay between drug 

specific PK parameters (e.g., t1/2) and formulation related parameters so as to accurately predict 

the In-vivo performance. The model was able to predict the population VBE results. In addition, 

model demonstrated that “Alectinib capsules with in-vitro dissolution > 85% within 60 minutes 

in bio-relevant media would remain between the BE limits for AUC and Cmax”  
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Aim: The aim of the present study was to investigate the fusogenictiy of ciprofloxacin (CIP) 

loaded liposomes with gram positive (S. aureus) and negative (E. coli) bacterial cells. Small 

angle X-ray diffraction (SAXS) has been used for the first time to study the fusion process. 

Objective: 1. To prepare and characterize CIP loaded liposomes using 32 factorial design 

approach. 2. To investigate fusion of liposomes with bacterial cells using confocal microscopy 

and SAXS. Methodology: Solvent evaporation technique was used for the preparation of CIP 

loaded liposomes. The fusogenecity of optimized liposomes with S. aureus and E.coli was 

investigated using confocal microscopy and SAXS. Results and Discussion: CIP, a BCS class 

IV drug was used as model drug having limitation of poor aqueous solubility and permeability 

with a prerequisite of its entry into bacterial cells to exhibit antimicrobial activity. SAXS was 

used to investigate the kinetics of this fusogenicity process of liposomes. Graphs for both the 

cultures of S. aureus and E. coli containing CIP loaded liposomes showed linear increase in d 

value with time (till 6h).Such increase in d value is believed to be due to fusion of liposomes 

with the bacterial cell walls. Moreover, the rate of fusion (slope of graph) was twice for S. 

aureus (Slope = 38.83) than that for E. coli (slope= 20.23) dispersion. In other words, fusion of 

liposomes with S. aureus was faster as compared to E. coli. Moreover the d values reduced 

drastically for both the cultures (S. aureus = 209.40 Å and E. coli =157.06 Å) when recorded 

after 24h incubation. Conclusion: Thus to conclude, kinetics of fusogenicity process of 

liposomes with gram positive (S. aureus) and gram negative bacteria (E. coli) was explored 

using SAXS. It is believed that the current work can act as a roadmap in selection of proper 
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excipients while developing formulations which would expedite the fusogenicity and may 

execute pharmacological activity of poorly permeable drug molecules at lower  
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The solid dispersion approach has been widely applicable to address the problems encountered 

in bioavailability that correspond to the low aqueous solubility of BCS Class II drugs. In this 

study, a solid dispersion technology using nanofibres is explored as an alternative to 

conventional solid dispersion methods. Here we have used a centrifugal spinning process 

provided with temperature control to produce sucrose-based nanofibers loaded with a poorly 

water-soluble drug dolutegravir belonging to BCS Class II. The basic characteristics of fibers 

were evaluated including the fibre diameter, morphology, and drug loading capacity of the 

fibres and interactions between sucrose and dolutegravir. Scanning electron microscopy (FE 

SEM) study revealed that the drug-loaded nanofibers had a diameter in the range of 100-500 

nanometers. Drug dissolution studies showed an enhanced dissolution rate of dolutegravir in 

nanofibers when compared to the dissolution rate of marketed preparation and pure drug. The 

study concludes that the dolutegravir incorporated in nanofibers showed rapid in-vitro 

dissolution which may result in improved bioavailability parameters. Furthermore, the sucrose 

base of these fibers masked the taste of dolutegravir making such a formulation palatable and 

thus, improving patient compliance. 
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In this study Luliconazole microsponge were prepared by Quasi emulsion solvent diffusion 

technique using Ethyl cellulose, Eudragit RS100, Eudragit S100. The batches of microsponges 

were evaluated for particle size, % practical yield, % loading efficiency and drug release. 

Optimization was done using 32 factorial design. Optimized batch of Luliconazole 

microsponge was characterized for DSC and SEM analysis. The drug release data of optimized 

batch was fitted into different release kinetic models and further formulated as gel for topical 

delivery. The gel was evaluated for pH, spreadability, viscosity, diffusion studies and 

antifungal activity. The optimized microsponge loaded gel batch was subjected for the short-

term stability study at 40±2°C and 75± 5% RH for 30 days. DSC study showed the melting 

behaviour of drug present into microsponge. SEM studies showed that optimized microsponge 

was uniformly spherical and porous in nature. The drug release from optimized microsponge 

formulation followed Higuchi model release kinetic. The stability data showed that there was no 

physical chemical instability of microsponge loaded gel. As compared to conventional 

formulation, the prepared microsponge gel are expected to remain on the skin for a longer time 

gel containing microsponge can be excellent dosage form for delivery of luliconazole along 

with improve patient compliance and reduce side effects. 
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Microsponges are the multipaticulate system but different from other muliparticulate system. 

In this study Mometasone Furoate microsponges were prepared by Quassi emulsion solvent 

diffusion technique using various polymers in different concentrations. The primary batches 

of microsponges were evaluated for particle size, % practical yield, % loading efficiency, % 

entrapment efficiency and for drug release. Optimization of microsponges was done using 32 

factorial design. Optimized batch of Mometasone furoate microsponge was characterized for 

Drug Scanning Calorimetry, Scanning Electron Microscope. The drug release data of 

optimized batch was fitted into different mathematical models. The optimized batch of 

microsponge was further formulated as gel formulation. The formulated gel was evaluated for 

pH, spread ability, viscosity and diffusion studies. Skin irritation study was performed on 

Rats. The optimized microsponge loaded gel batch was subjected for the short term stability 

study as per ICH guidelines at 40± 2°C and 75± 5 % RH for 30 days. The microsponge loaded 

gel formulation released the drug in controlled manner for 8 hrs. No skin irritation was 

observed in controlled release microsponge loaded topical gel formulation. The stability data 

showed that there was is no physical chemical instability of microsponges loaded gel. Hence 

the microsponges can be alternative to other topical formulation. 
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In present investigation, attempt was made to prepare nasal mucoadhesive microspheres 

loaded gel of Montelukast Sodium with different polymer ratio using ionic gelation and 

solvent evaporation method. In the beginning best suited formulation technique was found on 

the basis of production yield, entrapment efficiency and in vitro release study. Optimization of 

microspheres was done by using 32 factorial design. The drug release data of optimized batch 

was fitted into different release kinetic models. The batch of microspheres was further 

formulated as gel formulation for nasal delivery. The prepared gel was evaluated for pH, 

spreadability, viscosity and drug release study. The batch of Microspheres loaded gel batch 

was subjected for the short term stability study at 40±2°C at 75% RH. The entrapment 

efficiency, production yield and drug release of ionic gelation method was higher than the 

solvent evaporation method. The drug release from optimized Microspheres formulation 

follow zero order kinetic. In case of Microspheres loaded gel batch G4 shows the higher drug 

release. Drug release of Gel formulation showed sustained drug release pattern within 8hrs 

with optimum mucoadhesive strength. Drug polymer ratio and concentration of CaCl2 had 

significant effect on % Entrapment efficiency and Drug release. After stability study no 

physical changes was observed in microspheres loaded gel. 
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Chronic Obstructive Pulmonary Disease (COPD) is pulmonary emphysema characterized by 

blockage in the airflow resulting in long-term breathing problems, hence it is the Third major 

cause of death globally. Nanoparticles (NPs) have a special place in nanoscience and in 

nanotechnology not only because of their particular properties resulting from their reduced 

dimension but also because they are promising building blocks for more complex 

nanostructures. A nanoparticle is a small particle that ranges between 1 to 100 Nanometres in 

diameter. Due to their small size, they have many different and unique properties, which is 

very useful. Nanomaterial-conjugated drugs have shown promising therapeutic potential 

against different respiratory diseases as they are required in small quantities which lower 

overall treatment costs and can be effectively targeted to diseased tissue microenvironment 

hence having minimal side effects. Polymeric nanoparticles are promising tools for Drug 

Delivery System against multiple diseases as they strongly improve the potency of many 

existing drugs. According to the condition of disease and Drug Characteristics, different types 

of polymer are used. Both Natural polymers and Synthetic polymers are used to prepare 

Polymeric Nanoparticles. Among these PLGA polymer nanoparticle Shows Promising result 

in treatment for COPD. Because the key products released after PLGA breakdown are water 

and carbon dioxide, which get easily removed through the citric acid cycle in the body. 

Polymeric NPs can be prepared by different types of methods but the most widely used are 

Solvent evaporation and Nanoprecipitation and Spray drying technique. 
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The main objective of the study is to develop and evaluate the mucoadhesive buccal tablets of 

Buspirone HCl. In this study, formulations were prepared by wet granulation method using 

different polymers at varying ratios. Polyvinyl Pyrrolidone, K30 used as granulating agent and 

mannitol as diluent. Xanthan Gum and chitosan (mucoadhesive polymer) were used for the 

formulation of buccal tablet along with Carbopol. The prepared mucoadhesive buccal tablets 

were evaluated for physicochemical parameters such as hardness, thickness, friability, weight 

variation, surface pH and drug content studies, mucoadhesive strength, ex vivo residence time, 

in vitro drug release and drug permeation. Optimization was done using factorial design. The 

drug excipients compatibility was evaluated by FTIR studies. Ex vivo mucoadhesive strength, 

ex vivo residence time and in vitro release studies showed that formulation Z12 showed 

satisfactory bio adhesion and exhibited optimum drug release (99 % after 8 hrs). The swelling 

index of formulation Z12 was found to be 80%. The in vitro release kinetics studies revealed 

that all formulation fits well with Higuchi kinetics followed by Korsmeyer-peppas model and 

the mechanism of drug release is non-Fiskian diffusion. Based on results of ex vivo 

mucoadhesive strength, swelling index and drug release studies formulation Z12 was selected 

as optimized formulation and subjected for stability study. It was confirmed from stability 

studies that the optimized formulation remained stable at 40˚C and 75% relative humidity. 

Bilayer buccal tablets of Buspirone Hydrochloride successfully developed using Chitosan and 

Carbopol 934P polymers. Both polymers have a significant effect on drug release and 

mucoadhesive strength. 
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Hydrophilic polymer-based controlled drug delivery system is more advantageous as compared 

to the conventional delivery system as it reduces the dosing frequency, improves therapeutic 

efficacy, reduces side-effects, and probably enhances patient compliance. A nonionic 

hydrophilic polymer, is one of the most widely used polymers for extending the drug release. 

This research mainly focuses on the development of therapeutically equivalent dosage form 

and matched the dissolution profile with that of marketed formulation. Various matrix forming 

polymers are evaluated against the combination of innovator composition. This study 

essentially discusses preformulation, physicochemical properties, and the impact of 

formulation and processing variables on the release of drug from hydrophilic matrix tablets.  
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Paracetamol is a photosensitive, moisture-sensitive drug and undergoes oxidation. The 

paracetamol tablet can be coated to prevent it from oxidizing, and photosensitivity to maintain 

its stability. The coating will not only protect the drug from light, moisture exposure, and 

undergoing oxidation but also mask the unpleasant taste and odour, resulting in improved 

patient compliance. The aim of this study was to optimize coating parameters and determine a 

robust process to coat tablets. In this study, the rotating speed of the coating pan and 

atomization pressure were optimized by changing their levels. The pre-compression and post-

compression properties of the tablet blend and the prepared tablets respectively were evaluated. 

The tablets were coated using Opadry amb II which forms a moisture barrier film. Different 

coating defects like chipping, picking, binding, colour variation etc were observed by changing 

the variables to different levels. The coating process efficiency (CPE) of the coated tablets was 

evaluated. From these results, one batch was optimized and then the drug, uncoated, and coated 

tablet blends were evaluated using differential scanning calorimetry (DSC) and scanning 

electron microscopy (SEM). The optimized batch of coated tablets did not show any coating 

defects and the coating process efficiency of the tablets was found to be 96%. Thus, a robust 

process for tablets containing moisture-sensitive drugs like paracetamol was obtained.    
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Felodipine is a dihydropyridine calcium-channel antagonist that is indicated for the treatment 

of hypertension. However, it is poorly soluble after oral administration and undergoes first pass 

metabolism, resulting in a poor bioavailability of 15%. The current work aimed to formulate 

rapidly dissolving oral films containing felodipine nanocrystals for buccal administration. The 

nanosuspension was prepared using high-speed homogenization followed by probe sonication. 

A Box-Behnken design was applied using the Design Expert® software. The formulated 

nanosuspensions were characterized for particle size, polydispersity index and zeta potential. 

The surface morphology was observed using scanning electron microscopy and atomic force 

microscopy. The optimized nanosuspension was formulated with lecithin and HPMC E5 as the 

stabilizer and was further selected for incorporation into the film. The rapidly dissolving oral 

films were characterized for weight variation, folding endurance, disintegration time, 

thickness, surface pH and tensile strength. The optimized film showed a release of 89.48 ± 

3.54% within 4 min. The pharmacokinetic studies in Sprague-Dawley rats indicated that the 

AUC0-40 min and Cmax of the pure drug and the pure drug loaded strips was significantly lower 

than that of the nanocrystals loaded film strips. The data obtained indicated that the oro-

mucosal strips containing the felodipine nanocrystals was more easily absorbed in-vivo and 

had an increase in the bioavailability. 
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The aim of present study is to compare and analyse the impact of long, medium and short chain 

triglycerides used in Lipidic formulation of BCS class II drug. Lercanidipine HCl (LCH) is a 

BCS class II, calcium channel blocker used in the management of hypertension. From 

numerous studies, lipophilic drugs are reported to show improved bioavailability via Lipidic 

formulation. Various oils from the classes of long, medium and short chain glycerides with 

surfactants and co-surfactants were selected based on higher drug solubility. On the basis of 

pseudo ternary phase diagram blends of oil, surfactant, cosurfactant were chosen. 

Characterisation of Pre-concentrates were done using different lipid formulations having long, 

medium and short chain glycerides which further evaluated for self-emulsification time, % 

transmittance, cloud point, globule size and in-vitro release study. To compare Lipidic 

formulation using compendial dissolution media does not give reliable result and does not show 

the impact of different triglycerides on the dissolution behaviour of LCH from Lipidic 

formulation. Using biorelevant media, we simulated the dynamic GI environment for better 

indication about the impact on LCH release from formulation. Four different biorelevant media 

were prepared and dissolution was evaluated. Biorelevant media help to identify robust 

formulation with exhibiting unique attributes of bile salt , phospholipid components, pH, food, 

viscosity and surface tension that influence the fate of lipid based drug delivery systems in 

vivo. The significant differences were found in the drug release among the formulations in 

biorelevant media (p < 0.05) as the dissolution medium and formulation strongly interacted. 
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Oral drug delivery products dominate the global drug delivery market, because they are the e

asiest to use, the most affordable to produce, and the most convenient with patients. The 

objective of the present study is to fabricate and evaluate the extended-release tablets for the 

treatment of epilepsy, bipolar disorder, and migraine. Also, this study focuses on the role of 

different lipid polymers and its hydrophobic effect on choice to control hygroscopicity and 

retard release of drug belongs to BCS class I by using both hot melt and wet granulation 

technique. The Design of experiment approach has been used to evaluate the challenges and 

critical process parameter affecting the dissolution of the drug. All the different batches 

prepared by different lipid polymers were evaluated for the physical characteristics, in vitro 

dissolution, and stability. The release of drug from the tablet is compared with the marketed 

formulation which gives promising results for a period up to 18 hrs was recorded as controlled 

manner. 
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The aim of the present study was to formulate and optimize the oral suspension of 

antihypertensive BCS Class IV drug. Suspension was produced from the commercial Tablet of 

drug 50mg, mixed with excipients. A 5 mg/ml suspension was formulated and divided into 

single-dose, in order to secure administration. An oral liquid formulation provides an 

alternative dosage form for patients with dysphagia. Hence, product development activities 

focused on development of a stable, ready to use oral liquid formulation. Tablet is available in 

multiple strengths of (25 mg and 50 mg). For different dosage, one needs to take tablet with 

different strength. While in case of proposed oral liquid suspension of 5 mg/mL strength, 

patient can adjust the dose by adjusting volume of same strength of suspension. 
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Hypertension is a synonym of high blood pressure, which is the higher force of blood against 

the artery walls as blood circulates throughout the body; leading to many significant 

complications if left uncontrolled. Drug X is a BCS Class II drug having poor solubility and 

good permeability through the plasma membranes. Absolute bioavailability of the drug by 

various researches was found to be less than 10% and the major reason attributed for such a 

low bioavailability, is poor solubility of the drug. Till date, several researcher groups have 

explored variety of options to enhance solubility and/or bioavailability of drug; however, 

majority could not achieve to the satisfactory level. In the present investigation, the air jet mill 

approach for the micronization of API is explored with an aim to increase surface area of 

particles; which is expected to enhance solubility and bioavailability. The process parameters 

like initial particle size, inlet rate of feed and air, number of cycles, etc. were varied at different 

level and combinations using the pilot plant scale fluid energy mill; to optimize the process for 

obtaining output with desired material property. The product was evaluated for particle size, 

particle size distribution, reduction ratio, particle morphology, intrinsic solubility, dissolution 

rate, etc. Further formulation was development by involving the micronized drug X along with 

binder and surfactant in first core layer by wet granulation, followed by optional second layer 

of coating. The final formulation was compared with RLD for improvement in solubility & 

dissolution; and significant improvement was observed. 
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Rheumatoid arthritis is a progressive autoimmune disease. Worldwide, approximately 1% of 

the population is affected by rheumatoid arthritis. The most common symptoms of arthritis are: 

-joint swelling, stiffness, and pain.  As per various studies, the symptoms of rheumatoid 

arthritis change in a circadian fashion with the symptom severity being most during the early 

morning. This effect has been attributed to circadian changes in the levels of inflammatory 

cytokines, such as the nocturnal increase in the level of interleukin -6(IL-6). Low-dose 

synthetic glucocorticoids inhibit the circadian increase in IL-6 levels and they are found to be 

more effective when they are administered at 2 am. Currently, a delayed-release tablet of 

glucocorticoids is available and as per various studies it is more effective than the immediate-

release dosage forms but it is manufactured using the press coating technique which is complex 

and expensive. Formulation of an elementary osmotic tablet will provide a cheaper alternative 

to this product as the use of modern equipment like perforated pan coaters is more efficient and 

cost-effective. An osmotic drug delivery will also provide a prolonged zero-order release. 
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The objective of present study research work was to develop and evaluate Raloxifene loaded 

cubosomal formulation for improvement of solubility and bioavailability. Cubosomal 

dispersions were prepared by emulsifying glyceryl monooleate (GMO) (8-12 %) and 

Poloxamer P407 in water. The cubosomal dispersion was characterized by particle size, zeta 

potential, optical microscopy, and visual phase separation. Based on phase separation and 

stability, the concentration of GMO (10 %) and poloxamer 407 (1 %) was selected for 

optimization study. Tween 80 was added in 10 % GMO and 1 % poloxamer 407 to improve 

stability and entrapment of the drug. 32 full factorial designs were implemented, taking the 

amount of GMO (gm) as X1 and amount of poloxamer 407 (gm) as X2. % Entrapment 

efficiency, % CDR at 1 h, 6 h, and 8 h was taken as response Y1, Y2, Y3, and Y4 respectively. 

Cubosomal dispersion was converted into solid cubosomes using syloid XDP 3150 and 

pregelatinized starch as an adsorbent. Optimized formulation was kept at 40 ℃ and 75 % 

relative humidity (RH) for accelerated stability study for one month. Raloxifene HCl-loaded 

cubosomal dispersion exhibited controlled drug release and was found to be stable with higher 

drug entrapment efficiency and desirable particle size. 10 % of GMO and 1 % of poloxamer 

407 were optimized by visual inspection and optical microscopy to achieve stable dispersion. 

Tween 80 was selected as a stabilizer, and it gave 83.15 % entrapment efficiency. A full 

factorial design revealed that the amount of GMO (gm) as X1 and poloxamer 407 (gm) were 

the most influenced factors in drug release. Optimized formulation exhibited 93.12 % 

entrapment efficiency, 198.1 nm particle size and -2.5 mV zeta potential and was adsorbed 

onto syloid XDP 3150 and pregelatinized starch which showed 92.54 % drug release in 8 h. 

The present study concludes that cubosomal dispersion of Raloxifene HCl is novel, effective, 

and an alternative to the conventional formulation for the effective treatment of osteoporosis.  
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This study reports the stabilization of α-tocopheryl polyethylene glycol succinate (TPGS) 

micelles by crosslinking their outer shell. To form crosslinks, the terminal alcohols on TPGS 

were first chemically converted into aldehydes (TP-CHO) using the Dess–Martin periodinane. 

Disulfide compounds were then used to bridge the converted aldehyde termini on TP-CHO via 

conjugated Schiff bases. In addition, the disulfide bond in (TP-CR) micelle allows for redox 

sensitivity of the micelles, which could be cleaved by GSH In-vivo. After cross-linking, the 

morphology of the TPGS micelles remained spherical in shape and the mean particle sizes of 

the micelles before and after crosslinking were comparable (< 50 nm). The system was detailed 

characterized by 1H NMR, SANS, TEM and DLS studies. The results indicated that the TPGS 

micelles with shell crosslinks may be useful as a drug delivery vehicle. 
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These days, pharmaceutical industry is observing sharp increase in the demand of personalized 

medicine and medical devices which will increase its performance and reduce the side effects. 

The revolutions in 3D Printing technologies have enabled the researchers to come up with 

customized dosage forms having unique geometry which in turn will increase the efficacy. 

Healthcare industry is also observing increased demand of organ transplants. Large number of 

people are dying around the globe because of the unavailability of suitable donor on time. The 

gap between the people awaiting an organ and the donor is increasing and the huge transplant 

cost as well as rejection of foreign body by our own immune system remains as major hurdles. 

Therefore, 3D bioprinting technologies plays a pivotal role in healthcare systems to fill this 

gap. 

This review covers the use of 3D printing technologies in healthcare systems including 

formulation development, artificial organ printing and organ-on-chip. Additionally, different 

methods used for 3D printing are also covered in this review..  
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Berberine have proven wide pharmacological actions in the management and treatment of 

several chronic diseases including liver diseases. However, restricted absorption due to limited 

solubility, bioavailability, permeability, low lipid and water solubility rendered its clinical 

application. On search of method to improve efficacy using recent advance delivery system 

including phytosome for enhancement of solubility, bioavailability and permeability was 

adopted in present work. Additionally, piperine was mixed as bioavailability enhancer to get 

mixed phytosome. The standard methods were adopted to develop berberine and berberine-

piperine loaded phytosomes and was evaluated for antioxidant and hepatoprotective action. All 

the parameters including characterization of phytosome using various analytical methods were 

performed. Current, research work deals with proficient observations on improvement of both 

antioxidant and hepatoprotective activity. In conclusion, the current study demonstrated 

enhancement of hepatoprotective action of bioactive berberine in terms of safety and efficacy 

and their clinical application. 
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Oral drugs have several adverse effects, and as they undergo first-pass metabolization, their 

bioavailability decreases. A promising method for doing research in the areas of medication 

delivery and drug targeting is polymeric micelles. The size range of polymeric micelles is 

approximately 10-100 nm. Both hydrophilic and hydrophobic medications can be released via 

polymeric micelles. Polymers incorporated in micelles can provide controlled release of drugs 

for longer period. In aqueous media, polymeric micelles form self-assembling nanoscale 

aggregates with a core-shell structure. Polymeric micelles demonstrated greater stability during 

transport through blood arteries when compared to other formulations. Among various 

methods, the most popular technique for creating micelles from copolymers with a high-water 

solubility is direct dissolution. The creation of polymeric micelles involves the use of three 

different types of polymers. They include graft copolymers such as stearic acid and G-chitosan, 

triblock copolymers such as poly (ethylene oxide), and di-block copolymers such as 

polystyrene and poly(ethylene glycol) (PEG). 
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The most widely used methods for the transdermal administration of drugs are topical creams 

and transdermal patches. The effect of most of the therapeutic agents is limited due to the 

stratum corneum layer of the skin, which serves as a barrier for the molecules and thus only a 

few molecules are able to reach the site of action. A new form of a delivery system called 

microneedles helps to enhance the delivery of the drug through this route and overcome the 

various problems associated with conventional formulations. The technology has the potential 

to offer viable solutions to deliver drugs through impermeable barriers owing to the ability to 

penetrate several biological barriers. This technology has successfully overcome the delivery 

hurdles and enabled the direct delivery of drug to the target sites, thus maximizing the efficacy 

and reducing the required dose. The various types of microneedles can be fabricated like solid, 

dissolving, hydrogel, coated and hollow microneedles. This system has increased its 

application to many fields like oligonucleotide delivery, vaccine delivery, insulin delivery, and 

even in cosmetics. This review focuses on a range of critically important aspects of microneedle 

technology, namely their material composition, manufacturing techniques, methods of 

evaluation and commercial translation to the clinic for patient benefit and economic return.  
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Gastro retentive drug delivery systems (GRDDS) have undergone a number of developments 

in recent years in an effort to address the problem of non-site specificity that arises when 

medications are taken orally. Due to patient compliance and ease of administration, taking 

medications orally is preferred over other methods. The rafting medication delivery system is 

an effective strategy to prevent this fluctuation with an increase in the retention period of the 

delivery system for more than 12 hours. We've outlined some of the key elements that affect 

the creation of gastro-retentive drug delivery systems in the following discussion, along with 

the prerequisites for each. When the raft system dosage form enters the stomach, it quickly 

enlarges to a specific size in order to avoid going through the stomach's pylorus valve. The 

dosage form is still present and floating after being administered together with water to delay 

stomach emptying. Alginate gels are used in raft systems because they include carbonate 

components that react with stomach acid to create CO2 air bubbles, which allow floating. 

Alkaline bicarbonates or carbonates, which form a less dense system that floats on the gastric 

juices, are among the substances employed in the composition of this system. These systems 

present the benefits, drawbacks, and commercialised raft forming system. 
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Crystallo-co-agglomeration is a novel technique used for enlargement of particle size of all low 

dose, high dose, poorly compressible drugs and combination of drugs with or without diluent.  

Crystallo-co-agglomeration (CCA) is an innovative technique developed with the intention to 

provide the drugs with good micromeritic and mechanical characteristics. Crystallo co-

agglomeration is a type of spherical agglomeration technique, which enables both 

crystallization and agglomeration to be done simultaneously of two or more drugs to yield 

complex agglomerates of drug and excipients. These techniques are useful to yield directly 

compressible crystal/agglomerates to achieve fast dissolving tablet as well as modify the drug 

release for controlled release dosage form. The process of CCA involves crystallization 

followed by simultaneous agglomeration of the drug with the aid of a good solvent and/or a 

bridging liquid and a bad solvent. This technique is simple and carried out in a single step and 

more advantageous due to less number of unit operations and economic in terms of processing 

cost. 
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Three-dimensional (3D) printing, also known as additive manufacturing or rapid prototyping, 

allows the fabrication of personalized drug delivery that uses different materials and complex 

geometries with multiple release profiles. The use of 3D printing technology for drug delivery, 

exposing the different variations of the technique according to the characteristics, material, and 

dosage form. There are seven main categories of 3D printing according to the standards jointly 

developed by International Organization for Standardization and American Society for Testing 

and Materials. There are different 3D fabrication processes used for drug delivery applications 

depending on the dosage form and material applied. In this context, polymers, glasses, and 

hydrogels represent the most frequent materials used. 3D printing allows different forms of 

drug dosage. Oral, topical, rectal and vaginal, parental and implantable are discussed in this 

paper. The main aim of this paper is to offer insights to people from academia and industry 

who are interested in the advancement of drug delivery and in knowing the future directions in 

the development of 3D printing applications in this area. 
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Hydrogel forming micro-needles are a novel form of drug delivery technology, which utilizes 

a biocompatible hydrogel to form microneedles on the skin. In compare to conventional syringe 

injections, microneedles are non-invasive drug delivery systems that provide a safe and 

efficient alternative. A variety of drug payloads may be delivered over the skin barrier with 

efficiency, thanks to recent developments in hydrogel-forming microneedles. The advantages 

of hydrogel-forming MNs over other types of MNs include their ability to maintain the integrity 

of the drug payload, reduce pain associated with the delivery, and improve the controlled 

release of drugs. Further optimising drug delivery is also made possible by the hydrogel's 

composition and structure being modifiable. This paper covers recently developed several 

types of hydrogel-forming MNs and their potential use in drug delivery. Additionally, the 

challenges in developing and sustaining these systems as well as potential solutions for these 

issues are addressed. 
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Although not very patient friendly, parenteral route of administration is unavoidable for the 

treatment of certain diseases. To improve patient compliance- by reducing and the dosing 

frequency, the parenteral controlled drug delivery can be developed. Many approaches are 

there under particular, from which microsphere is a most commonly used because of its site-

specific targeting, improved release kinetics and improved bio distribution of both hydrophilic 

and lipophilic drugs. It is formed by matrix in which the API is dispersed. Different kinds of 

polymers can be used for this purpose. However, amongst them, PLGA Poly (lactic-co- 

glycolic acid) is only approved in marketed products. This is because of its biodegradability 

due to ester linkage and safety. As synthetic polymer, we can also modify its chemical and 

other properties by varied chain length. PLGA composed of glycolic acid and lactic acid, 

however both having very limited application for controlled release individually. Higher 

glycolic acid content leads to increased degradation time. As per the requirement microspheres 

are formed to release drug from several weeks to months and method used based upon whether 

the drug is hydrophilic (double emulsion) or lipophilic (single emulsion). The most remarkable 

point is, it can carry large molecules like proteins and peptides. Major applications are for the 

treatment of neurological disorders, cancer, ocular diseases, pulmonary diseases etc. Although 

it is challenging to develop long acting parenterals using PLGA.  
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The Pickering emulsion consists of two immiscible liquids which are stabilized by solid nano 

and micro-particles rather than surface active agents. The Pickering emulsions are less toxic 

than the conventional emulsions as they are free of surface active agents, and they also have 

higher stability owing to their irreversible adsorption at the interface of the immiscible liquids 

due to higher amount of energy required to remove them from the interface. This review article 

oversees the various stabilization parameters for Pickering emulsion, the different types of solid 

particles which can be used, ranging from organic particles like PLGA, inorganic particles like 

clay and organic materials like hydroxyapatite. We will further discuss the various methods for 

preparation of Pickering emulsion and then the evaluation parameters. Pickering emulsions 

have diverse applications in the food industry, petrochemical industry, biomedical industry, 

pharmaceutical and cosmetic industry. 
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Stimuli-responsive drug delivery systems (DDS) have become gradually popular due to their 

site-specific release in response to a specific physiological stimulus, which may result in 

enhanced treatment outcome as well as reduced side effects. Reactive oxygen species (ROS) 

are produced by either external pro-oxidant exposure or endogenous oxidative metabolism. 

The term “oxidative stress” refers to a situation in which elevated level of reactive oxygen 

species (ROS) exceeds the cellular counteracting antioxidant capacity and thereby causes 

cellular damage which leads to disease states. Hydrogen peroxide (H2O2) is one of the most 

copious and stable forms of ROS, implicated in inflammation, cellular dysfunction and 

apoptosis, which result into tissue and organ damage. Therefore, ROS-responsive DDS have 

gained wide-ranging acceptance due to their potential uses in a variety of scientific studies and 

the fact that the payload is only released in targeted cells or tissues that overproduce ROS. 

ROS-responsive DDS has various advantages such as cell-specific targeting, cross-link the core 

to increase the stability of Nano carriers, overcome cellular barriers, controlled drug release. 

This review discusses the main findings about oxidative stress, generation of ROS in cell 

followed by key aspects to study about ROS-activated nanomaterials with emphasis on 

hydrogen peroxide, and their potential pharmaceutical implications.  
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Rosacea is an inflammatory skin condition that majorly affects the central face and is 

characterized by flushing, non-transient erythema, papules/pustules, telangiectasia, and 

phymatous changes. The disease progresses through various stages of severity and is usually 

chronic with exacerbations and remission. The available treatments include the administration 

of isotretinoin, minocycline, azelaic acid, ivermectin, etc. through topical or oral routes. The 

effectiveness of topical treatment depends on the penetration of active ingredients into the skin 

layers which is difficult to achieve through conventional therapies. A lot of recent research 

throws light on the potential of vesicular carriers like liposomes, ethosomes, niosomes, 

hexosomes, tranferosomes, etc. in skin delivery. Among these nanoparticles, our study is based 

on hexosomes as an alternative drug delivery vehicle for the treatment of rosacea due to their 

superior characteristics in terms of better entrapment efficiency, small vesicle size, high 

permeation, enhanced solubilization of poorly soluble drugs, etc. Hexosomes are identified as 

reverse hexagonal phases comprised of close-packed infinite water layers covered by surfactant 

monolayer. Researchers have found that hexosomes can easily be modified and are amenable 

to customization which makes them suitable for antigen delivery carriers, potential in targeting 

tumor sites, and for delivering various antifungal and antimicrobial drugs. Recently great 

attempts are made to enhance the performance of hexosomes in diagnosis and treatment of 

diseases. Studies on the performance of hexosomes have concluded that utilization of tween 

series co-surfactants led to reduced particle size and enhanced stability. One such study 

demonstrated that hexosomes containing bile salts as edge activator enhanced the penetration 

properties favoring accumulation in deeper skin. This review outlines the unique features of 

hexosomes and their utilization in the treatment of rosacea.  
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The Self-NanoEmulsifying Drug Delivery Systems (SNEDDS) is a novel drug delivery system 

for improving water solubility of poorly water-soluble drug. It is an isotropic mixture of oil, 

co-surfactant, surfactant molecule; and it may also contain co-solvent molecules. As it is single 

phase formulation without aqueous content, this drug delivery system is kinetically and 

thermodynamically stable till it reaches to patient. This oily formulation may be mixed with 

Aqueous medium to form emulsion extemporal development, or else the liquid is administered 

orally and by mixing with gastro-intestinal fluid, it forms stable O/W emulsion instantly under 

moderate agitation. If the globules forms are in size fewer than 100 mm, then it may be termed 

as nano-emulsion. The drug delivery mechanism must preserve the solubility and chemical 

stability of the therapeutic product. The self-nanoemulsifying drug delivery system (SNEDDS) 

has a significant application for BCS Class II and Class IV Drugs, with a goal of increasing the 

water solubility of pharmaceuticals. The key job of formulation scientist is to reduce the 

interfacial tension, form prompt emulsion which may be thermodynamically stable for atleast 

for some limited duration, and permeation enhancement of drug. Parenteral, ophthalmic, 

intranasal, and cosmetic drug delivery systems are list of segments whereby this novel drug 

delivery technology shall be explored. The review would cover on formulation aspect, self-

nano emulsification, biopharmaceutical properties, characterization methodologies, and 

applications of SNEDDS; and will provide thorough insight to young and dynamic researcher 

in the field. 
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Diabetes, chronic disorder affected 422 million people worldwide, 1.5 million deaths occur 

each year. Some treatments are as follows: 1.single drug, 2.multidrug combination. But are 

unable to maintain glucose level and hemoglobin A1c in body. Demerit associated with current 

therapy is the frequency of drugs in a day, frequency of pricking in case of insulin injections 

and hypoglycemic condition. To resolve this, TDDs is a good approach for the formulation. It 

delivers the drug at the site of action. Research shows that TDDS of anti-diabetic drugs are 

newer approach to deliver drug via either inclusion complexes or vesicular system. TDDS 

shows higher bioavailability compared to oral due to the avoidance of first pass metabolism, 

sustain release of drug, reproducing dosing frequency and drug release at predetermined rate. 

Incorporation of Transferosomes increases the advantage of TDDS, enhances the transdermal 

flux, improves the site specificity and enhances drug penetration through skin. From vesicular 

system Tranferosomes are better approach to release large MW containing peptides with 

absorption enhancers. Unique properties of drug release, more elastic and more deformable. 

Property of transferosomes makes them easily squeezable out from st.corneum. And 

Penetration is based on the osmotic gradient. GLP-1 RAs drugs are good candidate for 

tranferosomes and gives incretin dependent drug release. Advantage over other first and second 

generation class of drugs. They are incretin dependent so hypoglycemic condition is well 

maintained. Newer approaches are taken into consideration on the bases of TDDS as it is more 

patient compliant, micro needle in patch, Biosensors are also introduced in to the patch, sweat 

based electrochemical patch, nanoemulsion encapsulation, nano rods of insulin and so on. 

Transferosomes includes transferosomal gel for TDDS of insulin using iodine complex is new 

approach which has been introduced recently. Several other technology based new approaches 

are also developed. So I conclude that TDDS in diabetes management is a promising approach 

for drug delivery.  
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The research on mucosal drug delivery is considered a very promising for poorly soluble drugs. 

Although being less frequent as compared to oral route, drug administration through vaginal 

mucosa is considered to be more prominent as it surpasses the first pass metabolism, having 

low enzymatic activity and is highly permeable to many of the drugs with ease in insertion. 

The vaginal drug administration can be used for both local as well as systemic effect, such as 

for hormone replacement therapy, treatment and prevention of genital diseases and also in 

vaginal infections. Trichomoniasis is one of the non-viral, sexually transmitted vaginal 

infection. Betadine flush was used after that vaginal tablet of metronidazole and also 

combination therapy has been used for the treatment of trichomoniasis in the past same. Creams 

and gels, pessaries, ointments, capsules are some of the conventional dosage forms that have 

been developed till now for vaginal drug administration. These dosage forms are having less 

patient compliance. However, the current research shows that the use of novel dosage forms 

such as foams, films, vaginal rings, implants etc. have better results compared to conventional 

dosage forms. For effective and prolonged vaginal administration, various agents such as 

mucoadhesive polymers, permeation enhancers and solubility-enhancing agents can also be 

used in the formulation. These novel dosage forms are developed to provide controlled release, 

reduce dose frequency, better compatibility and improved bioavailability. The current review 

highlights the recent status of these novel dosage forms for the treatment of trichomoniasis. 
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Drug delivery via the transdermal route is extremely beneficial due to circumventing the first-

pass metabolism and providing a controlled release. Though, some aspects like molecular 

weight, nature of the drug and thickness of the stratum corneum play a key role in restraining 

the permeation of the drug through the skin. These problems are overcome by developing nano 

formulations to increase drug solubility and permeability by various mechanisms. Nano 

formulations are classified into different types like lipid-based vesicular systems, 

nanosuspension, nano emulsion, polymeric nanoparticles, metallic nanoparticles etc. for 

transdermal drug delivery. Due to nano-size drug targeting, retention, stability, and 

permeability are increased for the transdermal route. Microneedle is a novel drug delivery 

system for the transdermal route. For site-specific drug delivery, nano-particulate-loaded 

microneedles are a novel approach. Microneedles can easily enter through the stratum corneum 

layer into the skin, avoiding contact with nerve fibres and blood vessels that exist in the dermal 

layer. Microneedles work by disrupting the SC and thereby creating a micro-size pore in the 

skin. Nano formulation can simply enter by this micropore and the drug is a released with 

control rate in the systemic circulation. Microneedles are fabricated using various types of 

materials like polymers, metals, glass and silicon by numerous methods. One of the best 

methods for microneedles manufacturing is 3D printing. This method provides customization, 

cost-efficiency, a quick turnaround time between design iterations and improved accessibility. 

This review discusses manufacturing technologies and different characterization modes 

associated with MNs. It also discusses their potential impact on disease diagnostics, cosmetics 

applications, drug delivery, and vaccine delivery. 
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Humans who have fungal infections can develop a wide range of ailments. Up to 1.6 million 

people every year worldwide pass away due to different mycoses. Skin and appendage mycoses 

are still a relatively unexplored subject. A significant health issue is caused by the 

Dermatophytes, a genus of fungi that may cause superficial fungal infections in a variety of 

persons. Nearly 70% of the population is affected by superficial mycoses, which frequently 

cause problems. An example is onychomycosis of the nails and skin (tinea pedis). It is mostly 

brought on by dermatophyte fungus that break down keratin. Different methods have been 

employed in the past to treat these infections, but due to their reduced skin permeability and 

short retention times, these formulations have been shown to be ineffective. Thus, numerous 

innovative drug delivery technologies such liposomes, niosomes, microneedles, 

microemulsions, solid-lipid nanoparticles, hydrogels, nanogels, micelles, iontophoresis, and 

electrophoresis being investigated to get around these restrictions. Drugs administered 

topically must reach the infection site at a sufficient concentration to exert antifungal action 

against the parasite form of dermatophytes in order to be effective against onychomycosis or 

tinea pedis. Yet there are still areas where improvement, such as better remission and cure rates 

in fungal nail disease or athletes foot is needed which can be done by newer drug delivery 

system. 
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The dynamic process of wound healing requires optimum extracellular milieu and coordination 

amongst multiple cell types. The prevalence of chronic wounds is increasing with an upsurge 

in incidences of diabetes, pressure ulcers, obesity, and age-related vascular diseases. Numerous 

wound dressings such as hydrogels, foams, bandages, films, patches, scaffolds, alginates, 

hydrocolloids, etc. are currently available commercially. However, the currently available 

dressings fail to coalesce all conditions necessary for rapid and optimum skin regeneration. 

Recently, researchers have developed multifunctional and smart wound dressings to combat 

the issues associated with chronic wounds such as prolonged inflammation, wound infection, 

scarring, ischemic damage, elevated MMPs, impaired angiogenesis, etc. Smart wound 

dressings that can react and sense to the wound environment or changing conditions by utilizing 

smart materials like stimuli-responsive substances, built-in sensors, self-healing constituents, 

etc. have been developed to augment wound recovery. Over the last decade, various smart 

wound dressings such as self-removable wound dressings, stimuli-responsive wound dressings, 

monitoring wound dressings, self-healing dressings, and biomechanical dressings have 

emerged. This review focuses on recent development in various multifunctional and smart 

wound dressings including their current status, associated challenges, advances, and future 

trend to provide a proper understanding of this emerging arena for chronic wound management.  
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Eye is the most sensitive organ of the body. Blindness and vision impairment are the most fatal 

global health problems resulting in a substantial economic and social burden. Designing of 

ocular drug delivery system is the most challenging field for pharmaceutical scientists as less 

than 5% of the drug is administered, enters in the eye. This is due to the complicated anatomical 

structure of the eye. The conventional ocular drug delivery systems like solutions, eye drops, 

suspensions, and ointments have limitations, like increased precorneal elimination, high 

variability in efficiency, required repeated therapy and blurred vision. To overcome these 

limitations, in-situ gel for eye is formulated, which have several advantages like ease of 

administration, reduced frequency of dose and improving patient compliance. In situ gel is a 

drug delivery system which is in solution form before its administration, but once administered, 

it undergoes gelation. The formation of gel depends on the factors like change in pH, 

temperature, ion-sensitive polymers by which the drug is released in a sustained or in controlled 

manner. Various polymers which are used for formulating the in-situ gel includes chitosan, 

pluronic F-127, poly-caprolactone, poloxamer 407 gellan gum, alginic acid, xyloglucan, pectin 

etc. 
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Artificial Intelligence (AI) has been gained lot of attention not only by computer & information 

technology field but also many other fields including pharma field. As the name suggests, it is 

the non-human machines like computer software with works like human brain for receiving 

information, processing information and then applying the processed information to predict the 

based on new information. It has been widely explored in prediction in weather, finance, 

accounting, automobiles, games; and now in healthcare also for disease identification & 

classification. AI is a broad term which covers few specific domains like machine learning and 

deep learning, based on their learning process as supervised learning, unsupervised learning 

and reinforced learning. Since last few decades, formulations were optimized using newer 

concepts like Design of Experiments (DoE) as Quality-by-Design (QbD); whereby few batches 

were formulated by variation in selected independent parameters within identified range, and 

their effect was studied scientifically on formulation characteristics. However, this approach 

has limitation of number of batches and handling the complex formulation process being 

affected by multiple factors; and AI can play an important role for such conditions.  There is a 

rise in publications observed in formulation development field also whereby pharma scientists 

have collaborated with computer experts and explored the possibility of AI application for 

complex process. This review will focus on understanding AI, its merit & demerits, 

applications in non-pharma and pharma field; and lastly few examples of AI applications in 

Formulation Development. 
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Ivermectin (IVM) is a semisynthetic derived from avermectins, class of highly active broad-

spectrum anti-parasitic, anthelmintic agents. IVM, BCS class II drug (solubility-low & 

permeability-high) has reported oral bioavailability of 50%. In present attempt, solid 

dispersions of IVM using various hydrophilic polymers/carriers (Poloxamer 188, various PEG 

grades, HPMC, PVP K30) were developed by microwave-irradiation technique. Developed 

solid dispersions (SDs) were compared with SDs prepared by conventional methods such as 

fusion and solvent evaporation. Microwave energy was utilized to enhance solubility, in turn 

bioavailability of IVM. Surface morphology of Pure IVM, physical mixture of drug with 

selected carrier, and optimized batch were subjected to scanning electron microscopy (SEM) 

to study topographical features whereas solid state analysis was accomplished by Fourier 

transform infrared (FTIR), x-ray powder diffraction (XRPD), differential scanning calorimetry 

(DSC). Improvement in solubility of IVM was established and based on results, Poloxamer 

188 was carefully chosen as the best hydrophilic carrier for further study. XRPD pattern of 

solid dispersion prepared using Poloxamer 188 as carrier at 1:5 ratio of IVM:Poloxamer 188 

suggests amorphization of IVM within network of carrier. IVM-solid dispersion prepared using 

Poloxamer 188 as carrier were developed into tablets by direct compression technique and 

compared with marketed formulation (IvercovitⒸ tablet) for in-vitro dissolution study. In-vitro 

dissolution results revealed that IVM tablets prepared using microwave-technique improved 

rate to greater extent when compared to marketed formulation. Based on results it can be 

concluded that microwave-assisted SDs technology may lead to an effective approach to 

solubility profile of poorly water-soluble drugs. 
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Raise plaques are the hallmark of the immune mediated disease psoriasis, which has no long 

term effective treatment options. Available Synthetic medicinal agents on the market have 

significant local and systemic adverse effects and hence herbal topical formulation is needed 

for effective cure of psoriasis with minimum side effects. Milk thistle (Silybum marianum L. 

Gaertn.) a member of the Asteraceae family, produces silymarin, a flavonoid, utilized as a 

general medicinal herb for treatment of psoriasis. Silymarin exhibits poor aqueous solubility, 

poor chemical stability, poor permeability through biological membranes associated with poor 

absorption and rapid hepatic metabolism. The objective of the present work is to develop a 

novel stable nanostructured lipid carrier (NLCs), by using solvent evaporation method, of 

silymarin for better antipsoriatic action. The NLCs formulation was optimized by using Box 

Behnken design where the surfactant concentration, drug loading, and RPM were used as 

independent parameters and particle size, entrapment and polydispersibility index were taken 

as dependent parameters. The optimized formulation was incorporated in 2% carbopol gel and 

will be further evaluated by applying skin permeation study using rat skin.  
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The research work aimed to formulate bilayered tablets of Metformin HCl by using a suitable 

adhesive or a binding agent between the two layers of the bilayered tablets to bind the two 

layers of the tablet firmly and prevent problems such as layer separation, cross-contamination, 

and lamination. The two layers of the bilayer tablets were formulated separately. The 

immediate-release layer was prepared by dry granulation method using microcrystalline 

cellulose as diluent and sodium starch glycolate as super disintegrant. The sustained-release 

layer was prepared by coating drug particles by ethylcellulose as hydrophobic polymer and 

using PVP K30 as the binder. The sustained-release tablets were optimized using 32 full 

factorial design. The varying factors were polymer concentration (A) and binder concentration 

(B). The chosen responses were %DR in 1, 4, and 8 hours. Various adhesives were screened 

and evaluated such as PVA, PLA, Pregelatinized starch, PVP k30, etc. The techniques used for 

the preparation of bilayered tablets were dry binder adhesion, wet gluing method, and hot melt 

adhesion. The in-vitro dissolution study of immediate-release tablets showed release of 100% 

in 25 minutes. The sustained-release tablets were optimized and released the drug in the drug 

upto 11 hours. The wet gluing method was used to prepare the final optimized batches. 

Metformin HCl bilayered tablets were prepared using an adhesive layer of pregelatinized starch 

by the wet gluting method. The adhesive layer between the layers of the bilayer tablets ensured 

a strong bonding. The strong bonding ensures a stable and patient acceptable dosage form. 
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Objective: To prepare and evaluate tasteless ion pair complex of Chloroquine phosphate and 

to incorporate it in chocolate base for prophylaxis of malaria. Chloroquine phosphate is Anti-

malarial agent administered orally and it belongs to BCS class- I. Taste is the major issue, thus 

ion-pair complexation with pamoic acid was performed to mask the bitter taste and to obtain 

the tasteless complex. All age groups experience swallowing difficulties of tablets, but children 

are more susceptible. Medicated chocolate containing Chloroquine Phosphate was prepared 

using cocoa powder, honey, virgin coconut oil. The drug excipient compatibility study was 

checked by DSC and FTIR study. Brief Access Taste Aversion (BATA) model was used for 

the taste assessment of the formulation as it has great potential and shows promising results. 

Dissolution study was performed in 900 ml 0.1 N HCl in USP type-Ⅱ apparatus. Stability study 

of the optimized formulation was performed at 0-8°C and at 25±5°C. The drug and excipient 

were found to be compatible based on DSC and FTIR studies, and no considerable change in 

the melting point or wavenumber was found in the spectra. The optimized batch displayed a 

98% CDR after 15 minutes. The stability study of the optimized batch revealed that neither its 

chemical nor physical properties had changed. Chloroquine phosphate medicated chocolate 

was successfully formulated as efficient pediatric dosage form. 
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Tuberculosis (TB) necessitates improved therapeutic strategies to achieve high drug 

concentration inside macrophages where M. tuberculosis (MTB) reside. Simultaneous co-

encapsulation of 2 or more anti-TB drugs in a single particulate carrier (size 0.2-6 µm) presents 

distinct therapeutic edge over native drugs. Thus our objective was to establish high efficacy 

of microparticles (MPs) comprising three frontline anti-TB drugs against MTB infected 

macrophages. Three frontline anti-TB drugs loaded polymeric microparticles were prepared by 

a precipitation method and characterized for size, zeta potential, entrapment efficiency (%EE) 

and other standard parameters. In vitro release was evaluated in two biorelevant lung media 

SLF pH 7.4 and ALF pH 4.5. Cell culture experiments such as viability, confocal microscopy 

and quantitative uptake were performed using RAW 264.7 macrophage cell line. MIC and 

interaction between drug combinations was determined by MABA and 3D-checkerboard assay 

respectively. The intracellular MTB killing was determined using CFU assay. Three anti-TB 

drugs loaded MPs revealed micron size, negative zeta potential and %EE above 40% for all 

drugs. The MPs exhibited faster release in ALF pH 4.5, which mimic intracellular fluid than 

SLF pH 7.4 which mimic fluid within lung. The MPs exhibited higher intramacrophage uptake 

of drugs in predetermined ratios, unlike free drugs present in combination. Confocal 

microscopy depicted enriched intracellular internalization and lysosomal localization of MPs. 

The MPs resulted in significant inhibition of intramacrophage MTB compared to free drugs. 

Conclusion: MPs co-loaded with three frontline anti-TB drugs in predetermined ratio presents 
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The work focuses on actualizing a dosage form of an antiulcer drug for controlled drug release 

expected for gastric retention time. Esomeprazole was preferred as the model drug for the 

study. Controlled DDS utilizes drug-encapsulating devices from which therapeutic agents may 

be released at controlled rates for a long duration. The floating microspheres were prepared by 

the emulsion solvent diffusion method using PVA as an enteric acrylic polymer, two 

immiscible phases, with a surfactant that aids the formation of an emulsion by reducing the 

interfacial tension. The formulated microspheres were subjected to various characterizations 

like percentage entrapment efficiency, particle size, in vitro buoyancy, in vitro drug release, 

SEM study, DSC study, and stability studies. Microspheres show buoyancy over the surface of 

dissolution media for 12 hours due to the presence of pores on the surface. 54.75 to 94.50% 

w/w was found to be the entrapment efficiency range. The release was in the range of 54.18% 

to 89.94% at the end of 12 hrs. The formulation F5 showed 89.94 % release at the end of 12 

hrs. The kinetics of release follows Zero Order Kinetics which suggests a controlled release 

follows diffusion kinetics. The R2 value suggested that dissolution data fit the Zero Order 

Kinetic model. Stability studies were also conducted for the optimized formulation F5 

successfully. Thus this approach suggested the use of floating microspheres of esomeprazole 

magnesium as a promising controlled drug delivery system for the site and time-specific release 

of the drug with increasing therapeutic effectiveness. 
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Immunity is body's natural defence system against disease causing bacteria and virus. 

Turmeric milk, a natural home remedy widely used for treating coughs and cold and in the 

COVID-19 pandemic as an immunity booster. Conventionally it is prepared in a home setting 

by boiling turmeric powder in milk without following any standard procedures. It is not easy 

for carrying due to its liquid nature and storage stability. In addition, a major challenge is to 

ensure that the active ingredient of turmeric ‘curcumin’ is bioavailable. In the present study, 

we propose ready-to-use curcumin enriched bioenhanced, stable, cost-effective, easily 

available and acceptable turmeric milk as a dried powder to provide an instant drink when 

reconstituted with water or milk. Turmeric milk was prepared by microencapsulation of 

turmeric oleoresin with stabilizers and dairy whitener by spray drying. The prepared 

microencapsulated powder exhibited good taste, 300-400 nm globule size, acceptable 

curcumin content, >95% encapsulation efficiency, rapid wettability and excellent 

dispersibility and solubility in water with high curcumin release (>95%) at stomach pH 1.2. 

FTIR spectroscopy confirmed absence of chemical interactions between drug and excipients 

in formulation. A stable turmeric milk demonstrated superior antioxidant activity with 4.2-

fold enhanced permeability through non-everted rat intestine and >400% oral bioavailability 

compared to curcumin suspension in rat model. The developed turmeric milk proposes a great 

value addition as an immunity booster, and would be serve as an alternative for commercially 

available milk beverages and result in more therapeutic benefits as a health remedy. 
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New-generation nanoparticles known as nanostructured lipid carriers (NLCs) provide various 

benefits, including improved solubility, bioavailability, and therapeutic efficacy. Liquid lipid 

incorporation can enhance the NLCs' ability to load drugs. Linagliptin is a new-generation 

DPP4 inhibitor antidiabetic drug with very low oral bioavailability of 25–30% due to poor 

solubility and substantial first-pass hepatic degradation. The current research work is aimed to 

improve Linagliptin's low solubility and increase its bioavailability by creating Linagliptin 

nanostructured lipid matrices by melt emulsification-sonication process and optimizing it using 

a two-factor factorial design. Characterizations such as FT-IR, SEM, zeta potential, 

polydispersity index, entrapment efficiency, in vitro drug release, particle size and in vivo 

antidiabetic study were performed for prepared NLCs. FTIR investigation showed that there 

were no drug interactions with other excipients. Particle size, PDI, entrapment efficiency, drug 

loading, and zeta potential values for the optimized formulation were 170.4 nm, 0.2, 99.25 ± 

1.07%, 15.53% and -37.5mV respectively. SEM analysis confirms that Linagliptin-loaded 

NLCs have a smooth surface with spherical morphology. A 2.44-fold increase in dissolution 

was seen in in vitro drug release, which was best explained by zero-order kinetics and the 

Higuchi model. Utilizing Wistar Albino rats, the oral bioavailability study was carried out. 

Linagliptin-loaded NLCs was compared to the marketed, which showed about 9.58 times 

increase in bioavailability. Lyophilization of Linagliptin NLCs were reconstituted and yielded 

a free-flowing powder. In summary, the NLC formulation significantly increased the oral 

bioavailability of linagliptin and showed a benefit for the oral delivery of poorly water-soluble 

drugs. 
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The current 2022 multi-nation monkeypox outbreak is the biggest outside of Africa in recorded 

history. Human monkey-pox is a viral zoonotic disorder that takes place primarily in the rain 

forests of central and western Africa. The viral infection was originally noticed in macaque 

monkeys, hence the term ‘Monkey pox’. Although human to human transmission is extremely 

rare, it is frequently linked to respiratory droplets or close touch with a patient’s muco-

cutaneous lesion.  Monkeypox virus has a scientific presentation very similar to that of 

smallpox, along with flulike signs and symptoms, fever, malaise, back ache, headache, and 

characteristic rash. The importance of recombination, gene loss, and gene gain in MPXV 

evolution, as well as the significance of signalling in MPXV infection, are all explained in this 

study.  
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In situ gelling drug delivery system is preferred over conventional systems due to the prolonged 

and sustained delivery of drug. This are polymeric formulations that exist in sol form outside 

of the body but transform into gel form once within, when shift in pH, temperature, ions 

exchange. Different natural polymers such as chitosan, guar gum and synthetic polymers such 

as HPMC, poloxamers go through in situ gel formation and administered through oral, ocular, 

transdermal, buccal, intraperitonial, parenteral, injectable, rectal, and vaginal routes. This 

article summarized recent development in in-situ gelling system focusing mainly on the design 

and evaluation of in-situ gelling system, involving the polymers used with respect to route of 

administration, polymer elation mechanism and sol-gel triggering factors, also the issues to be 

solved in gelation. 
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Medical professionals have long struggled for site specific effective drug delivery and 

controlled released rate. The development of innovative, complex Nano sponges may provide 

a solution to these problems. Nano sponges are tiny, around the size of a virus sponges that can 

contain a variety of drugs and are about 1-2nm in size. These microscopic sponges can travel 

through the body until they come to the chosen target area, where they stick to the surface and 

begin to release the medication carefully and precisely. Nano sponges are networks or 3-D 

polyester scaffolds that can spontaneously dissolve. To make nano sponges, cross-linking 

agents are continuously added to polymers in solution. The loaded drug particles are released 

when nano sponge frameworks degrade. They can be prepared in oral, parenteral, topical, or 

inhalation dose forms and are often in solid form. Studies on protein, peptide, genes, anticancer, 

and biomolecules have been done using nano particle technology, which helps to avoid 

undesirable effects and increase effectiveness. Application areas of it involve chemical sensors, 

oxygen delivery systems, anti-viral applications, and biomedical ones where it is utilized as a 

carrier for biocatalysts and the release of proteins, vaccines, and antibodies enzymes. 
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Taking the corporate market into consideration it is very necessary for a person or a company 

to keep the rates at a very considerable level. Planning for developing a robust stable system 

where the company can sustain itself it is very tough for them to keep their pricing of the 

product and the expenses within a certain limit with a profitable margin. Thus within the 

veterinary market where there hundreds of manufacturers who sell the products on a high profit 

scale but fail to scale up their business as the prices are very competitive. Thus to comply with 

the market and co-op with the purchase power of rural animal husbandry workers and scale up 

the manufacturing this formulation is developed which would lead to a rapid commercialization 

of the product and lead to even more customer attention. Therefore the following work has 

been more of focus towards market strategies, profitability, scale-up, and rapid increase in the 

selling opportunities within the domestic market. 
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Objective: The objective of this study was to design IR and SR minitablet of Carvedilol and 

Ivabradine HCl to modulate to release and adjust the individual need of CVD . Experimental 

work: The minitablet of carvedilol and Ivabradine were prepared by direct compression 

method. Carvedilol has a low solubility, there for solid dispersion of carvedilol was prepared 

by kneading method using different polymer ratio like (1:1, 1:2, 1:3). The phase solubility 

study was conducted to screen out the polymer ratio. The solid dispersion was characterized 

by phase solubility, FTIR study, DSC study and in vitro-dissolution study. UV-

Spectrophotometric method was used for analytical estimation and validation of first order 

derivative method estimation for Carvedilol and Ivabradine. Formulation was optimize using 

32 fractional factorial design to establish the functional relationship between independent 

variable and dependent variable. Result and discussion: The 1:2 ratio of carvedilol and soluplus 

exhibit the highest solubility. DSC, FTIR study revealed that there was no significant 

interaction between drug and polymer. Optimize batch result showed that both the drugs gives 

immediate release in 15 min up to 99 ±0.32% and the Sustained release effect of ivabradine 

HCl were achieved at the end of 8 h and 99±0.23% at the end of 7 hr respectively. The stability 

studies were revealed that prepared minitablet was stable as there is no significant change in 

the quality of minitablet. It was concluded that prepared minitablet showed excellent immediate 

and sustained release behavior of drugs for treatment of CVD. 
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 Four new pseudopolymorphic forms of a fluoroquinolone antibiotic-prulofloxacin were  

prepared by us through two methods of recrystallization: solvent evaporation and combined 

antisolvent addition/cooling methods of  As solvents- Dichloromethane and Dimethyl 

formamide were used. The prepared polymorphic crystalline forms and their modified forms 

were characterized by  determination of melting points, dissoltion patterns, polarizing 

microscopy, PXRD, FT-IR, differential scanning calorimetry (DSC) and thermo gravimetric 

analysis (TGA) techniques. Among prepared crystalline forms at least four solvate forms and 

one hydrate form have been found to be definitely newer polymorphs of prulifloxacin as 

suggested by analytical characteristics differences.  
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The enteric coated microspheres are one of the novel drug delivery system. That can be used 

as therapeutic alternative to traditional or immediate release single unit dosage form. Enteric 

coated microspheres inhibits drug breakdown in the stomach`s acidic environment while also 

enhancing drug solubility, which improves drug bioavailability. This approach also helps to 

prevent side effect like gastrointestinal burning and inflammation. These enteric coated 

microspheres were either prepared and packed in hard gelatin or directly compressed. When 

compared to standard dosage form, microspheres that are manufactured utilising various 

process affect their effectiveness and administration. The quality of microspheres will be 

assessed using several ways. In the future, enteric coated microspheres will play a key role in 

innovative drug delivery. 
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The objective of the present investigation was to develop microemulsion (ME) based topical 

spray with Lindera strychnifolia root extract (LSRE) for management of alopecia. Optimization 

& characterization of microemulsion and ex-vivo permeation study for final formulation was 

performed. Lindera strychnifolia root extract (LSRE) based microemulsion were prepared with 

lavender oil, Smix  (mixture of tween 80 and IPA) and water by pseudo-ternary phase diagram 

study and subjected to organoleptic evaluation, rheological study, Zeta potential, In vitro drug 

release, Stability study and ex-vivo permeation study. In Pseudo ternary phase diagram studies, 

Smix ratio of 1:1 was contained higher microemulsion existence area in comparison to other 

ratios. Hence, this ratio was selected as optimum ratio for further studies and formulation. 

Optimized microemulsion contained 77% Smix, 3% oil, 20% water which has the smallest 

globule size of 133.9nm and PDI was 0.175. Zeta potential was obtained as -15.7 mV. Viscosity 

of microemulsion was found to be 0.96 cP and pH was 5.6. In vitro permeation study showed 

faster release of drug compared to Ex-vivo drug release study, that is 98.89% and 83.81% 

respectively at 4 hrs. From all investigation it was concluded that Batch 5(oil-3ml, Smix -77ml, 

water-20ml) was taken as optimized batch as it covered all aspects of responses and it was 

procured in overlay plot. 
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Lung cancer is a complicated thoracic malignancy globally, resulting in abnormalities in the 

molecular, biomolecular, and signalling pathways. It is the most lethal form of cancer among 

both males and females in all age groups. It is clinically classified into 2 categories: non-small-

cell lung carcinoma (NSCLC) and small-cell lung carcinoma (SCLC). Generally, among all 

lung carcinoma, 15% are small cell lung carcinoma and 85% are non-small cell lung carcinoma. 

The paradigm of gloomy diagnosis in the early stage of the diseases and metastatic/resistant 

tumor cell populations reinforces the necessary multidisciplinary advanced adaptive research 

procedures like molecular targeting and nanotechnology. The antineoplastics drugs 

encapsulated in nanocarriers are one of the extremely effective methods for delivering 

medications to the target site. By significantly changing their pharmacokinetic properties, 

nanocarrier-based techniques have a key clinical advantage over free drug administration in 

that they can deliver a vast dose of chemotherapy while improving antitumor efficacy and 

reducing non-specific toxicities. This review emphasizes on pivotal research on advanced 

novel treatment strategies for the management of lung cancer and under this, the application of 

molecular targeting i.e., EGFR inhibitors, BRAF inhibitors, MEK inhibitors, ROS1 inhibitors 

and ALK inhibitors with nanocarriers approaches such as liposomes, quantum dots, polymeric 

nanoparticles and SLNs has been described. In the nanotechnology approach tremendous role 

of nanoparticles as drug carriers, bio-nanocarriers, and nano-theranostics briefly illustrate. 
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Mesoporous silica nanoparticles (MSNs) are a class of highly versatile and biocompatible 

nanomaterials that have received significant focus in current era because of unique structural 

features and wide range of potential applications. MSNs are characterized by a high surface 

area, regular pore architecture, and tunable pore sizes, which allow them to be used in areas 

such as drug delivery, catalysis, and imaging. Hollow mesoporous silica nanoparticles 

(HMSNs) represent a newer and increasingly popular subcategory of MSNs. As name 

indicates, HMSNs are MSNs with a hollow interior, which can be used to encapsulate various 

drugs, enzymes, and other nanoparticles. The key advantage of HMSNs over other MSNs is 

that the hollow interior provides more space for encapsulation and enables the controlled 

release of encapsulated materials. There are several methods for the preparation of HMSNs, 

including the use of surfactants, polymers, and template methods. The template method, in 

particular, has been widely used to produce HMSNs of various sizes and shapes. Another 

method is the use of amphiphilic block copolymers for the synthesis of HMSN, which results 

in high yields and specific morphology. Recent advances in HMSNs have focused on further 

optimizing their properties like loading capacity and stability, and exploring new applications 

and functionalization for targeted drug delivery, bioimaging, and controlled drug release 

mechanism. In summary, HMSNs may provide newer avenues of research in the nanoscience 

and this review would provide insight to development and application aspects for the benefit 

of young and budding formulation scientists. 
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Type 2 diabetes has been treated with Alpha-glucosidase inhibitors, which inhibit the 

conversion of carbohydrates into glucose. The prevalence of diabetes mellitus is increasing at 

an alarming rate across the globe. Diabetes is associated with high mortality rates due primarily 

to cardiovascular disease, kidney disease, and neuropathy. Among the methods used to control 

hyperglycemia in people with type-2 diabetes is the use of alpha-glucosidase enzymes in the 

intestine. Acarbose, Miglitol, and Voglibose are the only approved inhibitors of these enzymes 

at present. Thus, research efforts are continuing to search for innovative inhibitors with 

improved efficacy and nominal side effects. The purpose of this study is to identify potential 

hits in the alpha-glucosidase inhibitor library and to perform molecular docking and dynamics 

experiments. Accordingly, extra precision docking calculations were conducted, and three hits 

were identified. The best-scoring molecules were analyzed using MMGBSA analysis and 

induced fit docking (IFD). The molecular dynamics study of compound VN was performed 

among them. Three molecules, VK, VM, and VN, were considered hits molecules, and 

presented improved results than the alpha-glucosidase inhibitor Acarbose in the docking 

assessment, IFD study, and MMGBSA binding affinity. The most hits compounds, VN, VK, 

and VM, exhibit negative MMGBSA binding scores of -67.07, -57.0, and -50.5 kcal/mol, 

respectively, then Acarbose (-66.60 kcal/mol). Moreover, Compounds VN, VM, and VK 

indicated good induced fit docking scores than Acarbose, -1529.63, -1526.37, -1525.70, and -

1524.98, respectively. Molecular dynamic simulation of the compound VN and protein 

complex showed that the ligand was relatively stable the binding pocket for 100 nanoseconds.  
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Ebola virus (EBOV) is a genus of negative strand RNA viruses belong to the family 

Filoviradaethat was first described in 1976 in present day Democratic Republic of Congo. It 

has intermittently affected substantial human populations in West Africa and presents itself as 

a global health menace due to the high mortality rate of patients, high transmission rate, 

difficult patient management and emergence of complicated autoimmune disease like 

conditions post infection. EBOV or other EBOV like species as a biochemical weapon poses a 

significant risk, hence the need to develop both prophylactic and therapeutic medications to 

combat the virus is unquestionable. In this review work, we have compiled the literature 

pertaining to transmission, pathogenesis, immune response and diagnosis of EBOV infection. 

We included detailed structural details of EBOV along with all the available therapeutics 

against EBOV disease. We have also highlighted current development and recent advances in 

therapeutic approaches against Ebola virus diseases (EVD).  The development of preventive 

vaccines against the virus is proving to be a successful effort as of now, however problems 

concerning logistics, product stability, multi-dosing and patient tracking are prominent in West 

Africa. Monoclonal antibodies that target EBOV proteins have also been developed and 

approved in the clinic, however no small molecule drugs that targets these viral proteins has 

cleared clinical trials. An understanding of clinically approved vaccines and their shortcomings 

also serves an important purpose to researchers for vaccine design in choosing the right vector, 

antigen and particular physicochemical properties that are critical for the vaccine’s success 

against the virus across the world. Our work brings together a comprehensive review of all 

available prophylactic and therapeutic medications developed, and under development against 

the EBOV, which will serve as a guide for researchers in pursuing the most promising drug 

discovery strategies against the EBOV, and also explore novel mechanisms of fighting against 

EBOV infection. 
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C-Glycosides are important members of carbohydrate family due to the presence of their core 

structure in various natural products and compounds of biological interest1. Subsequently, this 

class of compounds has become importance as a probable source of therapeutic agents. 

For example, dapagliflozin2 a act as an antidiabetic agents and Mugunthan and coworkers3 

synthesized a series of D-galactose-derived enones out of which compound b was found to be 

highly effective as antitubercular agents. We report a new methodology for the synthesis of 

biphenyl type chalcone analogues of C- glycosides employing a domino Suzuki-Miyaura 

coupling / aldol condensation reaction by using inexpensive sugar based starting materials, 

methanol as benign and sustainable solvent. 
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There has been considerable increase in interest for the development of new, safe and efficient 

methods for synthesis of important pharmacophores. Amongst various pharmacophore moiety, 

guanidine moiety is one of the most important scaffold having diverse biological activities 

including antimicrobial activity, thrombin inhibitors, Na+/H+ exchanger inhibitors, anti-

influenza, antidiabetic, antihypertensive and many more. Several marketed drugs containing 

guanidine moiety include rosuvastatin, guanabenz, cimetidine, zanamivir, lugduname, akacid, 

metformin. Triarylguanidines have been of major clinical importance. Green chemistry 

approach is widely accepted as compared to the conventional approach for synthesis as it helps 

to achieve the aim of protecting human health and environmental protection, it also involves 

optimal use of raw material and energy, prevention of waste generation and efficient waste 

management. In the present work, we have synthesized trisubstituted guanidine derivatives 

using green chemistry approach. Guanidine derivatives were synthesized using two methods: 

microwave irradiation and sonication and all the derivatives were evaluated for its 

antimicrobial activity against E.coli and S.aureus microorganisms. We found that in 

comparison to water, ethanol as a solvent increased product yield and reduced reaction time. 

Out of all the compounds, the antimicrobial activity of the compound 1,2-bis(4-chlorophenyl)-

3-(4-methoxyphenyl) guanidine (MVN-06) was found to be comparable to the standard drug 

Chlorhexidine. Other compounds also displayed moderate to good activity against both the 

organisms. 

mailto:chandanipathak001@gmail.com


 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

247 

PC005 
 

A Patent Review of Human Dihydroorotate Dehydrogenase 

(hDHODH) Inhibitors and their Therapeutic Applications (1999-

2022) 
 

Gehlot Pinky, Vyas Vivek K. 

Department of Pharmaceutical Chemistry, Institute of Pharmacy, Nirma 

University, Ahmedabad 382481 India 

21ftphdp76@nirmauni.ac.in 
  

 

Highly proliferating cells are in high demands of pyrimidine nucleotides for their proliferation, 

which accomplished by de novo pyrimidine biosynthesis. Human dihydroorotate 

dehydrogenase (hDHODH) enzyme plays a vital role in the rate-limiting step of de novo 

pyrimidine biosynthesis. Small molecules as hDHODH inhibitors have drawn a lot of attention 

on these diseases, because of their potency to inhibits hDHODH for de novo pyrimidine 

biosynthesis. The development of hDHODH inhibitors is discussed in this review, with a focus 

on the patented hDHODH inhibitors that were published between 1999 and 2022.  

Therapeutic potential of hDHODH inhibitors for the treatment of various diseases such as 

cancer, rheumatoid arthritis (RA), multiple sclerosis (MS), viral infection is very well 

recognised. Highly proliferative cells are on high demand of nucleotides to causes cell 

differentiation, which is fulfilled by de novo pyrimidine biosynthesis. Thus, inhibition of de 

novo pyrimidine biosynthesis by hDHODH inhibitors will create new prospects in many 

therapeutic domains which defined by ongoing preclinical and clinical experiments by various 

companies and researchers. Role of hDHODH in various diseases, as well as various patents 

related to the hDHODH inhibitors, and their therapeutic potential are summarised here from 

1999 to 2022. 
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Polycystic ovarian syndrome is a diverse disorder that affects between 6% and 20% of women 

of reproductive age (PCOS). It is the most prevalent endocrine disorder among women of this 

age. Hyperandrogenism, ovulatory failure, and enlarged ovaries with many follicles and cysts 

are the reported characterizations. Additionally, women with PCOS are more likely to develop 

advanced stages of gynaecological malignancies such endometrial and ovarian cancer as well 

as insulin resistance, type 2 diabetes mellitus (T2DM), infertility, psychological issues, and 

other gynaecological cancers. The condition might be primarily biochemical or anatomical 

(polycystic ovaries). Women get PCOS diagnosis in addition to treating weight, excessive hair 

growth, acne, and female reproductive difficulties. According to the National Institutes of 

Health Office of Disease Prevention, PCOS affects around 5 million American women of 

reproductive age and costs enormous sums of money to diagnose and treat. Oxidative stress is 

now recognised as a key player in the pathophysiology of many illnesses, including PCOS, 

despite the fact that there is a long history of studies on the condition and its etiology and 

pathogenesis are still unclear. Since ancient times, flavonoids, particularly isoflavones found 

in soy, have been recognised as a family of naturally occurring plant components that are 

extensively employed as antioxidants. Hence a novel series of chromene derivatives have been 

designed and its synthesis includes cyclization step which was optimized through number of 

trials and the final compounds will be evaluated for antioxidant assay. 
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The β-diketonate complexes are medically prime molecule because they revealed biotic actions 

such as extraction agents, antiviral, antimalerial, insecticidal, antioxidant, heat stabilizers for 

polymers, antitumor, anticancer and anti-inflammatory. β-diketones is useful for the synthesis 

of core heterocycles such as, isoxazole, pyrazole, flavones, triazole, pyrimidine, and 

benzodiazepines. Synthesized beta-diketone act as a chelating agent in the preparation of metal 

complexes because it shows keto-enol tautomerism by hydrogen bonding. Using Baker-

Venkatraman rearrangement ligand was synthesized ultrasonic irradiation method and then the 

transition metal complexes of ligand were synthesized and characterized by analytical, physical 

and  spectral data. The stoichiometry of the metal complexes with ligand was found to be 1:2 

(metal:ligand) and the analytical data recommended the octahedral geometry for the all metal 

complexes. These synthesized ligand and its metal complexes have also been tested for in vitro 

antibactertial screening against Bacillus subtilis, E. Coli and Staphyloc. aureus and antifungal 

screening against A. niger and F. Oxysporum using streptomycin as a reference drug. The 

discovery revealed that metal complexes were accounted to be highly influential that inhibits 

all the toxic bacteria and fungi as compare to ligand. This study illustrate that transition metal 

complexes of β-diketone could be a powerful begetter of antimicrobial agents. 
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Bio-catalysis has emerged as an exciting and dynamic field in the toolbox of the scientists. In 

general enzyme system has an ability to transform the functional groups in the chemical 

compounds. If locally available plants are selected as a biocatalyst source, then transformation 

becomes cost effective. 

This work reports a facile scheme for extracting seed lipase (biocatalyst) from Arachis 

hypogaea [Peanut]. Enzymatic activity of lipase extract was estimated by the hydrolysis of oils, 

namely olive oil, soybean oil, coconut oil and sunflower oil. The highest lipase activity was 

found for hydrolysis of coconut oil. The plant origin lipase extract activity is found to be 

comparable with commercially available fungal lipase. Arachis hypogae seed lipase also 

successfully performed hydrolysis of p-nitrophenyl acetate, methyl mandelate and an API 

substrate. 
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Inflammatory response pathways witness an orchestrated complex formation, where 

interaction amongst chemokines and their exclusive co-players are non-negotiable 

counterparts. CCL2, being a decorated member of CC chemokine family, in conjunction with 

its cognate receptor (CCR2) and glycosaminoglycans (GAGs) is a worthwhile entity from 

pharmaceutical perspective. Oxyresveratyrol(ORS) is the prominent members of flavonoids, it 

is a natural phenolic compound that have been shown to have promising pharmaceutical 

potential against inflammatory disorders. In the present study ORS has been assessed for their 

potential to bind to CCL2 and inhibit monocyte/macrophage recruitment using a series of in-

vitro, spectroscopic and computational methods. The in-vitro transwell migration assay 

evidenced that ORS can disrupt the process of CCL2 induced migration of macrophages. 

Fluorescence analysis suggested that ORS binds to CCL2 with micromole affinity. NMR based 

chemical shift perturbation (CSP) analysis unveiled that ORS binds CCL2 in a specific pocket 

involving the N-terminal, β1- and β3-sheets. Molecular docking and molecular dynamics and 

simulation-based outcomes have strongly recommended the identical ORS-CCL2 interactions 

as well. Moreover, the overlapping nature of the CCL2 surface for ORS and receptor 

interactions provided the rationale for inhibition of macrophage migration, thus suggesting 

ORS as potent protein-protein interactions (PPIs) inhibitors and nutraceuticals against CCL2 

directed leukocyte recruitment to regulate inflammatory/immunomodulatory disorders. 
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Percentage of compounds failing in clinical trials is considerably decreased due to early 

absorption, distribution, metabolism and excretion (ADME) screening has been reported in the 

literature with this preclinical ADME studies eliminate weak drug candidates in the drug 

development process. Molecular docking is the important process is to understand drug 

molecular interactions with the preferred binding site of the target specific region of the 

DNA/Protein (receptor). In this regards we predicted the In-silico ADMET properties and 

docking studies of some hydroxyquinoline analogues. We confirmed that all compound GI 

absorption and some Compound have good BBB permeability some analogues inhibit CYPIA2 

inhibitors and some analogues showed hepatotoxicity carcinogenicity, immunotoxicity, and 

mutagenicity. The drug-likeness predication was also showed by using lipnski rule and 

bioavailability score the results are obtained by computational tool complete the toxicity test 

to improve predictive toxicity and safety assessment of hydroyquinoline analogues. The 

docking studies are carried out by using Swiss-Docking Software and hydrogen bonds formed 

with the surrounding amino acids of receptor are used to predict their binding modes, their 

binding affinities and scoring functions and reported.  
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Around 3 to 6% H. influenzae infections cases are fatal in children whereas adults age > 65 

years have a higher fatality ratio than children which also results in other long-term 

complications. The strains of H. influenzae are highly resistant to ampicillin, chloramphenicol, 

levofloxacin, trimethoprim-sulfamethoxazole, and other classical antibacterial agents. The 

identification of new drug targets to counter H. influenzae infections is the major challenge in 

the current drug discovery and drug design process. The comparative metabolic pathway 

analysis by the Metacyc database and exploring database of essential genes (DEG) suggested 

that N-acetylmuramoyl-Lalanine amidase is essential for the survival of H. influenzae. The 

PROCHECK, ProSA and verify 3D validation suggested that modeled 3D structure of the 

target protein further can be used for the study. The polyphenol class of the bioactive natural 

compounds has been tested for antibacterial activity in many antimicrobial studies suggesting 

that they have a tendency to inhibit the bacteria species. The pool of 300 polyphenols reported 

in the literature is tested for drug-likeness using FAFdrug4 online tool those who pass the drug-

likeness criteria are further subjected to a molecular docking study to test their inhibition 

potential against N-acetylmuramoyl-Lalanine amidase. The top hits from molecular docking 

have an intense network of interactions and free energy of binding and in between -6.00 to -

08.00 kcal/mol such as phenolic acids, flavonids, lignans, and stillbenes suggested that they 

have significant inhibition potential against N-acetylmuramoyl-Lalanine amidase of H. 

influenzae. The current study will be an excellent attempt to employ freely available online and 

offline platforms of computer-aided drug design and discovery for the search for Novel 

antibacterial.  
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Sickle cell disease (SCD) is an autosomal recessive genetic disorder that affects millions of 

people around the world. A reversible and selective DNA Methyltransferase 1(DNMT1) 

inhibitor, GSK3482364 has been known to decrease the overall methylation activity of 

DNMT1 resulting in the increase of Fetal Hemoglobin (HbF) levels and percentage of HbF-

expressing erythrocytes in an in vitro and in vivo model. In this study, a structure-based virtual 

screening was done with GSK3685032, a co-crystalized ligand of DNMT1 (PDB ID: 6X9K) 

with an IC50 value of 0.036 μM and identified 3988 compounds from three databases 

(ChEMBL, PubChem and Drug Bank). By utilizing this screening method, we identified 

around 15 compounds with XP docking scores greater than -8 kcal/mol. Further, prime MM-

GBSA calculations have been performed and found the ChEMBL compound with the highest 

binding free energy of -83.31 kcal/mol. Finally, four compounds were identified based on glide 

energy and ΔG binding scores that have most of the binding with DG7, DG19, DG20 bases 

and Lys1535, His1507, Trp1510 and Ser1230 which were required for the target enzyme 

inhibition. Furthermore, molecular dynamics simulation studies of top ligands validate the 

stability of the docked complexes by examining root mean square deviations (RMSD), root 

mean square fluctuations (RMSF), solvent accessible surface area (SASA) and radius of 

gyration (RG) graphs from simulation trajectories. These findings suggest that the top four hit 

compounds may be capable of inhibiting DNMT1 and that additional in vitro and in vivo study 

will be essential to prove the clinical effectiveness of the selected lead compounds. 
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The COVID-19 pandemic has resulted with >650 million confirmed cases and more than 6.5 

million deaths worldwide. Innumerable efforts are being made around the world for faster 

identification of therapeutic agents to treat the disease. A growing list of drugs are being 

suggested by various in-vitro and in-silico models, but are ineffective in their clinical outcomes. 

However, remdesivir, an RNA-dependent RNA polymerase (RdRp), and nirmatrelvir, a main 

protease (Mpro) inhibitor has shown effective results and are currently the therapeutic options 

available. Another beneficial class of drugs that can be a drug of choice are the immune 

modulating agents. Our literature survey reveals that prior use of bisphosphonates in patients 

with osteoporosis, paget’s disease and hypercalcemia shows low incidences of COVID-19 

testing and diagnosis. One of the key research finding shows, bisphosphonates can bind 

competitively to the nidovirus RdRp-Associated nucleotidyl (NiRAN) transferase domain. 

Therefore, a preliminary study (in-silico) is essential to evaluate these molecules against the 

RdRp target. In this study, a database of molecules containing bisphosphonates were obtained 

and screened by applying filters followed by molecular docking studies (Standard Precision 

and Extra Precision modes). From the docking output, top drugs with a cut-off value of -9.0 

kcal/mol were selected for Molecular Mechanics with Generalised Born and Surface Area 

solvation (MM-GBSA) calculation and the significant scoring ligands were taken further for 

Molecular Dynamics (MD) studies followed by Absorption, Distribution, Metabolism, 

Excretion and Toxicity (ADMET) predictions. From this study, we were able to identify four 

bisphosphonates that can be tested in vitro for their potential SARS-CoV-2 inhibition against 

the RdRp target.  
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Malaria is one of the most severe and pervasive tropical parasite infections, which is most 

common in developing nations. In 2021, there were an estimated 247 million cases and 

estimated 6.19 million deaths due to malaria. The most virulent species of plasmodium parasite, 

Plasmodium falciparum; shows high resistance to currently available drugs. Therefore, there is 

an urgent need for the discovery of new antimalarial drug. It has been found that naturally 

occurring polyphenolic compounds helps to eliminate the malarial parasite and may potentially 

hold the key to overcome pre-existing drug resistance. Plasmepsin II, a particular aspartic 

protease responsible for degradation of haemoglobin in the food vacuole of P. falciparum and 

the glycolytic enzyme P. falciparum lactate dehydrogenase (pfLDH), which converts lactate to 

pyruvate, were chosen as a target. Molecular docking study was performed using Schrodinger 

suite (Maestro 13.3). About 492 polyphenols of the Phenol-Explorer 3.6 database were 

screened virtually to predict the molecular interaction between active site of enzymes and 

polyphenolic compounds. The compounds Cyanidin 3-O-sambubioside-5-O-glucoside, 

Delphinidin 3,5-O- diglucoside and Cyanidin 3-O-(6-caffeoyl-glucoside) exhibited significant 

binding and high affinity against both the selected target. This study concludes that potentially 

active identified polyphenols can be explored further for their in-vitro and in-vivo antimalarial 

activity. 
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Tuberculosis is a widely spread airborne disease caused by the organism called mycobacterium 

tuberculosis and according to the recent global tuberculosis report 2022 by WHO, around 10.6 

million people got infected by TB in 2021 including 6 million men, 3.4 million females, and 

1.2 million children. The main cause for the increased TB cases and death is the resistance in 

the bacteria toward the effective anti-TB drug. Many new targets have been identified to 

develop a novel treatment for TB, one of which is DprE1 (Decaprenyl-phosphoryl-β-d-ribose- 

2’-epimerase). DprE1 is a flavoenzyme, located in the periplasm and plays a major role in the 

biosynthesis of the cell wall of mycobacterium tuberculosis. Structure-based virtual screening 

was carried out using Asinex biodesign library (250 000 molecules) against the protein DprE1 

(PDB code: 4P8N) in search of potent DprE1 inhibitors. 15 compounds were selected based on 

their docking score for further ADMET analysis. The two best compounds from the ADMET 

analysis were selected to perform Molecular dynamic simulation. These compounds could be 

potential DprE1 inhibitors and can be confirmed by further in vitro and in vivo evaluation. 
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Alzheimer's disease (AD) is a serious neurological condition that accounts for about 60-70% 

of dementia cases. The World Health Organization considers dementia as a major public health 

issue and defines it as a syndrome characterized by impairment in cognitive function that is 

usually chronic or progressive. It has an impact on memory, cognition, orientation, 

comprehension, computation, learning ability, language and judgment. AD ranked as the sixth 

most common cause of death and the fifth most common among those having age of 65 and 

older. Asia is estimated to have the biggest number of dementia patients (27.8 million) and the 

three countries with the highest prevalence of AD cases are China (9.5 million), the United 

States (5.8 million), and India (5.3 million).  Currently no direct treatment for Alzheimer's 

disease or any way to slow its progression are available. However, the US FDA has approved 

four drugs, namely donepezil, galantamine, rivastigmine, and memantine for the symptomatic 

treatment of Alzheimer’s disease. Nowadays advanced computational techniques are being 

used in drug discovery and development.  Network Biology (NB) approaches can serve as a 

valuable tool for evidence-based drugs or agents to understand the medicines actions, 

indications, and mechanisms. Therefore, herein we explore Network biology and reverse 

pharmacology approach to identify potential targets for Alzheimer’s disease using various 

computational data bases, followed by identification of lead molecules by virtual screening. 
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Herein, we report the synthesis and characterization of pyrazole derivatives. Here Acid 

catalysed synthesis of 12 different compounds of pyrazol by using various substituted 

acetophenone and diethyl oxalate with hydrazine and easy to form pyrazole derivatives. Due 

to the easy preparation and rich biological activity, pyrazole framework plays an essential role 

in biologically active compounds. We focus on pyrazole moiety in this article due to its 

prominent structural motif found in numerous pharmaceutically active compounds. 
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In this study we have designed and synthesized the 1,2,3-traizole linked 1,2,4-triazole and 

benzimidazole fused dihydropyrimidine derivatives in search of potent antimicrobial and 

antimalarial compounds. These derivatives were synthesized via environmentally benign 

multicomponent reaction protocol in high yields. All the derivatives were characterized by 1H-

NMR and 13C-NMR and elemental analysis. Derivatives were screened them for their in vitro 

activity against two Gram-positive, two Gram-negative, two fungi, M. tuberculosis H37Rv, 

and P. falciparum strains. All triazolo-pyrimidine derivatives d(1-8) showed potent inhibitory 

action against Gram-positive strain. Compound e3 showed good potency against 

Mycobacterium tuberculosis H37Rv. Compounds d3 and e2 showed potent IC50 against P. 

falciparum. 
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A simple and efficient synthesis of a new series of oxindole-indole clubbed 1,2,3-triazole 

molecular hybrids 5(a-o) via Cu-catalyzed azide-alkyne cycloaddition (CuAAC) was carried 

out. All the synthetics were characterized by 1H NMR, 13C NMR and mass spectroscopy. All 

the synthetics were screened into their in vitro antimicrobial activity against three gram-

negative (Escherichia coli, Pseudomonas aeruginosa, and Klebsiella pneumonia), three gram-

positive (Bacillus subtilis, Staphylococcus aureus, and Streptococcus pyogenes), and two 

fungal strains (Candida abacas and Aspergillus niger) using the broth micro dilution method. 

In comparison to all other synthetic compounds, compound 5e was shown to be the most 

effective antibacterial agent with a minimum inhibitory concentration of 25 μg/mL against 

Escherichia coli. A potential mechanism for the compound's high antibacterial activity was also 

simplified by molecular docking study, which revealed that 5e interacted with the active site 

of DNA gyrase. 
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In-silico techniques are computational methods used to predict the potential therapeutic 

applications of existing drugs, specifically for drug repurposing in diabetes mellitus (DM). DM 

is a chronic metabolic disorder characterized by high blood sugar levels caused by defects in 

insulin secretion, action, or both. It has a high unmet medical need and traditional single-target 

approaches have limitations as the disease has multiple metabolic pathways and interactions 

between different biomolecules. The techniques discussed in this review include molecular 

docking, molecular dynamics simulation, drug-target interaction databases, virtual screening, 

network pharmacology, systems biology, and computational chemistry. These techniques 

analyze interactions between existing drugs and potential therapeutic targets involved in 

disease pathology. They can predict the binding affinities and specific interactions, which can 

be used to identify existing drugs that have potential therapeutic applications in DM and new 

drug development opportunities. The review will provide insights into how these techniques 

can be used to overcome the limitations of the traditional single-target approach and identify 

potential drug candidates by considering the complexity of the disease. Furthermore, it will 

also highlight the potential of these techniques in the identification of repurposing opportunities 

for existing drugs and to predict the efficacy and safety of the potential therapeutics. The review 

has compiled some of the published case studies of drug repurposing for the treatment of DM 

through in-silico techniques. In-silico techniques can offer crucial information about the 

underlying mechanisms of disease and potential therapeutic targets, which can speed up the 

drug development process and enhance patient outcomes. 
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The science of medicinal chemistry is used to find and develop new therapeutic compounds 

that can be used to treat a variety of ailments. This has led to the discovery of intriguing 

structures, one of which is the piperazine moiety, a cyclic molecule with two nitrogen atoms in 

positions 1 and 4 and four carbon atoms. New 2-(4-(4- acetylpiperazin-1-yl)phenoxy)-N-

phenylacetamide derivatives of 1-(4-(4- hydroxyphenyl)piperazin-1-yl)ethan-1-one and 2-

Chloro-N-phenylacetamide were synthesised, and their cytotoxicity properties were 

characterised. The structures of the compounds were confirmed by IR, 1H NMR, and EI-MS   

spectral   data.   In vitro cytotoxic activities of compounds were screened against A-549 (human 

lung cancer). The structures of the newly synthesized piperazine derivatives were confirmed, 

and their anti-lung cancer effects were evaluated. 
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Infectious diseases are a formidable challenge to the healthcare sector. The surge of infectious 

diseases, particularly resistant infections, demands the discovery of new potential anti-infective 

agents. Pyrimidine-containing compounds have gained significant attention in the area of drug 

discovery due to their extensive range of pharmacological activities. This work was aimed at 

the synthesis and computational study of pyrimidine-containing prospective anti-infective 

agents. 16 pyrimidine derivatives were synthesized using an environmentally friendly 

microwave-assisted reaction with green solvents to provide cleaner yield within a shorter span. 

The antibacterial evaluation was performed against both gram-positive bacteria Bacillus 

subtilis and Staphylococcus aureus, and gram-negative bacteria Salmonella typhi, Klebsiella 

pneumonia, Escherichia coli, and Pseudomonas aeruginosa. The activity was studied using 

Agar Disc Diffusion Assay with Ciprofloxacin as positive control and DMSO as negative 

control. Antioxidant activity was evaluated using the DPPH method with Ascorbic acid as the 

standard. Among the compounds synthesized, the best yield obtained was 84.38% of compound 

III-M. A good docking score was attained in compound III-F with a binding affinity of -10.3 

with Ciprofloxacin as the reference. The compound III-I exhibited homogeneous antibacterial 

activity to that of the positive control with MIC value ≥25 against gram-positive and gram-

negative bacteria followed by compounds III- A and III-D. The compound III-M when 

evaluated for antioxidant activity exhibited the least IC50 value of -122.6685. These results 

imply that the synthesized pyrimidine derivatives have potential and need to be evaluated 

further for development as good anti-infective agents. 
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One of the 18 members of the Poly(ADP-ribose) Polymerase (PARP) family enzymes, 

Poly(ADP-ribose) Polymerase 1 (PARP1) is involved in a wide range of cellular processes, 

such as DNA damage repair, gene transcription, and cell apoptosis. The DNA damage gap can 

be bound by PARP1 to recruit DNA repair proteins, which then repair the break to maintain 

genomic stability. About 90% of the PAR produced by cells comes from PARP1(ADP-ribose) 

polymers. Cancer cells produce PARP1 at high levels, so inhibition of PARP1 has emerged as 

a potential cancer treatment strategy. The Food and Drug Administration (FDA) has currently 

approved the use of four PARP1 inhibitors, namely Olaparib, Rucaparib, Niraparib, and 

Talazoparib, for the treatment of ovarian cancer and breast cancer with BRCA1/2 mutation. 

These medications have demonstrated tremendous advantages over traditional chemotherapy 

medications, including modest hematological toxicity and gradually developing drug 

resistance. Here, we provide a summary and analysis of the characteristics of PARP1 structure 

as well as its biological capabilities and anticancer actions. Importantly, this review highlighted 

the value of discovered PARP1 inhibitors through structural insight features and matched 

molecular pair analysis, which would improve the search for more efficient and safe PARP1 

inhibitors as anticancer agents in future. 
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Sexually transmitted diseases (STDs) or sexually transmitted infections (STIs) are generally 

acquired by sexual contact. The bacteria, parasites or viruses that cause sexually transmitted 

diseases might pass from person to person in blood, semen, or vaginal and other bodily fluids. 

A viral STI is a sexually transmitted infection, and the cases are increasing exponentially 

worldwide. The causative viruses include the herpes simplex virus, human immunodeficiency 

virus, human papilloma virus, and hepatitis B virus. During the covid-19 pandemic we have 

encountered with numerous articles wherein scientists have ditched the traditional rout of drug 

synthesis and accepted the In silico method of drug discovery and designing to combat the 

pandemic situation.  Likewise, we have deployed the In silico drug designing method to target 

the proteins which are associated with these viral pathogenicity. Recent scientific methods 

involve Lipinski’s rule of five, molecular docking, pharmacokinetics, and molecular dynamics 

study to identify the best potent inhibitor against viral proteins. The ligands (phytochemicals 

of reported antiviral plants) were obtained from PubChem database. In this study, the molecular 

docking analysis was done with the aid of AutodockVina software. To explore the binding 

mode of inhibitors, docking studies were done. Probing ahead, the SMILE formats of 

compounds were taken from PubChem database to evaluate the absorption, distribution, 

metabolism, excretion, and toxicity of ligands by pkCSM online webserver. Based on the 

binding affinity and the best fitted ligands to viral proteins, the lead compound is reported here. 
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Numerous nitric oxide (NO) releasing hybrid drugs have been synthesized till date and were 

found to be better with respect to efficacy and safety. Dihydroartemisinin has been found to be 

very effective antimalarial drug but on accounts of its side-effects resulting into liver toxicity, 

it was considered of interest to design, synthesize and characterize nitric oxide releasing 

analogues of Dihydroartemisinin, and evaluate them for their antimalarial activity with respect 

to the parent molecule. However, some other nitric oxide releasing analogues of 

Hydroxychloroquine, Amodiaquine and Lumefantrine have also been designed. 

Taking into consideration the protective role of nitric oxide in liver toxicity, the nitric oxide 

releasing analogues of Dihydroartemisinin have been synthesized by modifying   –OH groups 

of Dihydroartemisinin by attachment of linkers like substituted dibromoalkanes followed by 

nitration using silver nitrate for better efficacy and safety. The synthesized compounds were 

characterized by using modern sophisticated analytical techniques such as 1H-NMR and FT-

IR spectroscopy etc. 
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There has been work done to identify an effective scaffold that can be utilised to treat cancer 

by inhibiting mTOR. We conducted a thorough literature search for previously described 

mTOR inhibitors. Because the focus of the current study is cancer, descriptions of several 

mTOR inhibitors that are presently being tested in clinical settings for the management of 

cancer are presented. Tetrahydroquinoline was determined to be the most effective scaffold to 

be investigated for the treatment of cancer based on results from prior studies. Cancer treatment 

might possibly benefit from this novel THQ scaffold.  
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TB, one of the deadliest diseases and the second most common infectious cause of death, poses 

a severe threat to global health. The extended duration of therapy owing to resistance and its 

upsurge in immune-compromised patients have been the driving force for the development of 

new structural classes of anti-tuberculotic agents. Over the previous 46 years, only a small 

number of drugs, including bedaquniline, delmanid, and pretomanid have been approved for 

the treatment of MDR-TB. Recently, we have compiled the account of anti-TB agents reported 

during 2015-2020 and updated them in 2021. The present work involves insights on the anti- 

mycobacterial scaffolds reported in 2022 with their mechanism of action, and structure-activity 

relationships, along with the key perceptions for the design of newer anti-mycobacterial 

scaffolds for the reader of the present work. 
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The new surprising finding of nitrosamine impurities, which are likely human cancer-causing 

agents, in medications, for example, angiotensin II receptor blockers, sartans, ranitidine, 

nizatidine, and metformin, has unfolded the requirement for a risk assessment technique for 

potential nitrosamines in any drug product at risk for their presence. Nitrosamines are synthetic 

compounds responsible for probable human cancer-causing agents based on preclinical studies. 

FDA has been exploring the presence of impurities, nitrosamines in certain kinds of 

Pharmaceutical Products. Nitrosamines are prevalent in water and food sources, including 

meats, dairy items and vegetables. Everybody is exposed to some degree of nitrosamines. In a 

joint effort with administrative partners worldwide, the FDA has set globally accepted limits 

for nitrosamines. If the nitrosamine impurities found in the products are above the limits, the 

FDA recommends a recall of such medication by manufacturers, if appropriate. Oxidation of 

secondary or tertiary amine present in drugs, food or beverages with nitrous acid generates 

NDMA impurities.  

In conclusion, NDMA impurities represent an expected cancer-causing substance of 

questionable effect at present. It is consequently required upon the industry and the FDA to 

find a way to recognize and take appropriate measures to control the nitrosamines impurities 

in pharmaceutical products.  
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Tuberculosis is caused by the bacteria (mycobacteria tuberculosis). It is mainly affect on the 

human lungs. In year 2021 approximately 10 million cases and 1.5million deaths were reported 

worldwide. In current situation the drug resistance is tougher situation. There are multiple types 

of TB according to the resistance XDR and MDR. Benzothiazinone is a potent anti-TB drug. 

It is containing unique heterocyclic ring which have sulphur and nitrogen. The thiazine ring 

present in the structure. In a recent study found an anti-TB, antihypertensive, anticancer, 

antiviral etc multiple pharmacological action. The metabolic studies conclude that the BTZ 

nitro group could be reduced to amino group, the enantiomers(S and R) of the amino derivatives 

are likely to form hydroxylamine as an intermediate which were synthesized and tested in vitro 

for antimicrobial activity. Benzothiazinone and its derivatives have established their 

importance in medicinal chemistry through their therapeutic effects in various diseases. The 

present review article presents benzothiazinone-based drugs in therapeutics, and their 

individual mechanism of action in particular diseases. In recent time there are many substituted 

compounds are synthesized to get the more effectiveness on TB. To reviewing article there are 

many substituted class of benzothiazinone are found. They have different type of mode of 

action, potency, etc. In this class the BTZ043 is now in clinical trials which is an anti 

tuberculosis agent which is an act as a cell wall inhibitors. Present review describes chemical 

and biological importance of benzothiazinone and its condensed derivatives with an emphasis 

on recent developments. 
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Tuberculosis is one of the most common and deadly infectious diseases caused by various 

strains of mycobacteria, mainly Mycobacterium tuberculosis. Drugs available in the market for 

the treatment of tuberculosis are inadequate to tackle the rising challenge of treatment due to 

drug resistance towards mycobacterium. Pyrazolo [3, 4-b] pyridine derivatives are known for 

their versatile biological activities. The present study involves synthesis of pyrazolo [3, 4-b] 

pyridine derivatives, aiming to improve inhibitory action toward Mycobacterium tuberculosis 

H37Rv strains. The synthesized compounds were confirmed by IR, Mass, NMR spectroscopy. 

Compounds IP 01-12 displayed a minimum inhibitory concentration value between 3.12 and 

100 µg/ml against Mycobacterium tuberculosis. We further performed exploratory docking 

studies on QcrB enzyme to demonstrate the mechanism antitubercular activity. These results 

can be considered for the future development of more potent anti-TB compounds.  
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Worldwide exponential rise in incidences of multi-drug resistant tuberculosis (MDR-TB), 

concomitantly emerging drug-resistant mycobacterial strains and long duration of treatment 

are some of the major hindrances in eradicating tuberculosis. This led to an epidemic urge for 

the discovery of novel anti-TB drugs with unique modes of action. In 2012, Bedaquiline, a 

FOF1-ATP synthase inhibitor, was the only USFDA-approved drug for the treatment of 

pulmonary MDR-TB in the last 4 decades. Its mechanism of action is inhibition of the proton 

pump of mycobacteria through binding with its subunit c and eventually subsiding the energy 

metabolism of mycobacterial strains. Thus, ATP synthase is a validated drug target for the 

discovery of new anti-TB drugs against drug-resistant bacterial strains. Through X-ray 

crystallography and cryogenic Electron Microscopy, the structural accessibility of the 

mycobacterial ATP synthase has facilitated a quantum leap in designing varied analogues 

against tuberculosis. The aim of this review is to give a deep insight onto designing the next 

generationinhibitors against Mycobacterium tuberculosis by targeting ATP synthase through 

structure-based drug design (SBDD) which can inhibit the growth of the pathogen to tackle 

drug-resistant tuberculosis. 
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Protein kinases have regarded as important targets for different diseases including several 

malignancies as they play key role in several cellular processes including cell proliferation, 

migration, and survival.Pyrrolo[2,3-d]pyrimidine, also known as 7-Deazapurine has emerged 

as an interesting heterocycle for synthetic manipulations with a wide array of pharmacological 

activities. In past few decades, this core has been used for the development of specific kinase 

inhibitors including serine/threonine kinases and tyrosine kinase. Some anticancer compounds 

bearing pyrrolo[2,3-d]pyrimidine are currently being investigated in different clinical trials. In 

this review, we have discussed designing strategies of pyrrolo[2,3-d]pyrimidine based kinase 

inhibitors along with their structure activity relationships highlights. This compilation 

attempted to classify pyrrolo[2,3-d]pyrimidine based kinase inhibitors based on each target and 

covered recent work published by different research groups across the globe during last five 

years.  
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Immune cells created through genetic engineering could represent an innovative new class of 

cancer treatments. T cell-based therapies may become more widespread, and new uses in 

autoimmune disorders, organ transplantation, and infectious diseases may result from 

developments in T cell engineering, genetic editing, lymphocyte selection, and cell 

manufacturing. These issues could be solved by directly delivering or drawing immune cells 

or immunomodulatory substances to the tumour and/or draining lymph nodes. Therefore, drugs 

that target tumour tissue are desirable choices for boosting in situ bioavailability and, 

consequently, the effectiveness of immunotherapies. Diverse tumours have been targeted, 

delivery logistics have been improved, and the price of innovative cell and gene therapies has 

been brought down. Here, we highlight several technologies and advancements in cell and gene 

therapy that shed light on how these new technologies will hasten the introduction of these 

treatments into the clinic. 
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Tuberculosis is a communicable disease with a reasonably high mortality rate worldwide. The 

development of MDR and XDR strains of TB outcomes in longer duration of therapy, more 

deaths, researchers are facing a serious challenge in fighting TB. As we know TB has various 

targets, in this research Decaprenylphosphoryl—D-ribose 2′-epimerase (DprE1) enzyme was 

chosen as target for the study of Anti TB activity. (DprE1) is a key enzyme in the production 

of lipoarabinomannan and arabinogalactan, which are the constituents of the mtb cell wall. 

Inhibition of the DprE1 enzyme will directly affect the cell wall synthesis in mtb cell. From 

the literature review we came to know that 1-H-PYRAZOLO[3,4-b] PYRIDINE is an 

important class of heterocycles containing fused nitrogen. 1-H-PYRAZOLO[3,4-b] 

PYRIDINE moiety shows anti-inflammatory, analgesic, antiviral, anti-hypertensive, antifungal 

and significant antibacterial as well as anti-mycobacterial activity. In our study we designed 

and synthesised 10 compounds of 1-H-PYRAZOLO[3,4-b] PYRIDINE-3-AMINE derivatives. 

Synthesised compounds were validated by IR spectroscopy, 1H NMR and Mass spectrometry. 

The designed compounds were evaluated for their physicochemical properties and drug 

likeliness. The docking studies were performed for DprE1 (PDB ID: 4NCR) using various 

docking software’s. Among all derivatives the compounds V6 and V10 shows the better 

docking score than that of standard compound. Also from biological evaluation data, 

compounds V6 and V10 shows the higher anti-tubercular activity than that of Isoniazid.  
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Tuberculosis is one of the deadliest infections in the world and the important hurdle in its 

treatment is to prevent the development of drug resistance in mycobacterial strains. Approval 

of Bedaquiline by USFDA in 2012 has put forth a light on novel target,F0F1- ATP synthase 

which can be further explored in designing small molecule against tuberculosis. A unique 

feature of Mtb ATP synthase is, during its hydrolysis, prominent proton gradient is not 

established. Recent finding states the distinguishing epitope of Mycobacterium tuberculosis to 

that of prokaryote. The structural accessibility of different conformer of Mtb ATP synthase in 

PDB with and without ligand has aided in better understanding of the mechanism and 

regulation of the target. The present work focuses on studying the structural and mechanistic 

aspects of different MtbATP synthase inhibitors which are currently in clinical trials like 

TBAJ-876, TBAJ-587 and Sudapyridine. Also, it highlights the structural features of small 

molecules for designing novel next generation MtbATP synthase inhibitors. 
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Ischemia of the heart is one of the major causes behind diabetes mediate death in peoples. 

PI3K/Akt phosphorylation is inhibited in IPC-induced infarcts, preventing the opening of the 

mitochondrial permeability transition pore (MPTP). In diabetics, the beneficial effects are 

lessened. IPC-mediated cardioprotection in diabetic Wistar rat hearts was observed in this study 

after pre-treatment with Inula racemosa Hook root extract (IrA). Ischemia reperfusion (I / R) 

and cycles of IPC were performed on an isolated rat heart mounted on Langendorff's assembly. 

MPTP is opened by Atractyloside (ATR). 

Purpose: The goal of present research is to determine whether the abrogated cardioprotective 

effects of IPC in diabetic hearts are restored by Inula racemosa Hook extract. 

Material and Method: RP-HPLC and 1H and 13C NMR were used to identify the chemical 

components. Western blot, oxidative stress are all examined in this study. 

Result: Pre-treatment with IrA reduced LDH, CKMB, myocardial infarction size, decreased 

oxidative stress levels in diabetic rat hearts in all groups, according to the data. By blocking 

the opening of MPTP in diabetic rats, ATR reduced the cardioprotective effect of IrA on IPC. 

Conclusion: This shows that IPC-mediated cardioprotection can be restored by pre-treatment 

with IrA, which inhibits the opening of the MPTP in diabetic rats. 
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Background: One of our era's greatest scourges is air pollution, on account not only of its 

impact on climate change but also its impact on public and individual health.Air pollution is 

now considered to be the world’s largest environmental health threat, accounting for 7 million 

deaths around the world every year.In accordance with recent estimates by the World Health 

Organization, exposure to air pollution is thus a more important risk factor forasthma to cancer, 

pulmonary illnesses and heart disease.  

Aim and objective: In view of this, the present research study involves the effect of dust and 

air pollution on Bus conductors and Drivershealth and to check and awareness about the 

increase risk of developing occupationally related respiratory diseases and others.  

Method: A comparative study was conducted in total of 100 participants, 50 Bus conductors 

and drivers (study group) exposed to dust or pollution and 50 controls. PEFR was measured in 

all participants using available Peak flow meter withEU scale. PEFR in the study and control 

groups were compared for both males and females using unpaired t test.  

Result: Out of 50 participants, the 28 bus drivers and 22 conductors were shown the symptoms 

of asthma and other respiratory diseases.  

Conclusion: By this study we can conclude that, bus conductors and drivers are at an increased 

risk of developing occupationally related pulmonary function impairments (airflow 

obstruction) and hence need to implement the needful care to avoid dust particle entrapment 

and health crises. 

 

http://www.who.int/topics/air_pollution/en/
http://www.who.int/topics/air_pollution/en/
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Many of the retinal disorders are associated with high oxidative stress and increased production 

of TGFβ2 resulting into epithelial mesenchymal transition (EMT) of retina pigment epithelial 

cells. The purpose of the present study is to study combined effect of H2O2 and TGFβ2 to the 

survival, oxidative stress and antioxidant status of the human retinal pigment epithelial cells 

(RPECs). The human retinal pigment epithelial cell line, ARPE-19 was exposed to 

transforming growth factor (TGFβ2) and hydrogen peroxide (H2O2) alone or in combination 

for 24 hours. Cell survival was measured using MTT assay, cell migration by wound healing 

assay, reactive oxygen level by dihyrorhodamine123, antioxidant enzymes activity by 

spectroscopic methods, mRNA expression by quantitative-RTPCR and protein level by 

western blotting. H2O2 dose dependently reduced the survival of cells, TGFβ2 does not have 

any effect while combined exposure leads to reduced survival of cells that is dependent on the 

concentration of H2O2. The combined exposure of TGFβ2 and H2O2 leads to increased 

oxidative stress and cell migration compared to that of individual agent. Our study has 

implications for the pathophysiology of different retinopathies where both growth factors like 

TGFβ2 and ROS are involved. 
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Background: Neurodegenerative illnesses are a major public health concern in elderly 

population. Alzheimer's disease (AD) is characterised by an abnormal deposition of amyloid 

beta peptides in the brain, leading in progressive memory loss and cognitive impairment. Trans 

Cinnamic acid (TCA) possesses antioxidant, anti-inflammatory, and neuroprotective 

properties; the current research investigated into the pharmacological potential of TCA in 

scopolamine-induced dementia. 

Methodology: Male Wistar Albino rats were divided into six groups. An acetylcholine-

esterase (AChE) activity was assessed in the brain and studied in different groups as three 

different doses of TCA dissolved in PEG-400, scopolamine (1 mg/kg), and donepezil (1 

mg/kg). As behavioural parameters, the elevated plus maze and the conditioned avoidance tests 

were investigated. TNF- α levels, a proinflammatory marker, were measured in all groups. The 

histopathology of the brain was examined in the cortex and hippocampus. 

Results: Scopolamine associated memory loss and increased acetylcholinesterase activity 

(AchE), and increased oxidative stress observed in rats. TCA decreased AChE levels in the 

hippocampus and cortex areas in a dose-dependent manner. When compared to diseased rats, 

a high dose of TCA (120 mg/kg) dramatically boosted glutathione and catalase levels. 

Donepezil and TCA (120 mg/kg) effectively lowered MDA levels in diseased rats. 

Scopolamine therapy significantly elevated TNF-α levels, whereas TCA (40 mg/kg) 

significantly reduced TNF- α levels. 
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Conclusion: Trans-Cinnamic Acid (TCA) has improved behavioural and cognitive deficits in 

scopolamine-associated AD-like symptoms in rats. TCA's anti-cholinesterase, antioxidative, 

and anti-inflammatory properties signifies its neuroprotective potential in AD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

283 

PL005 

 

Evaluation of the Potential of Avanafil in Modulating Tau 

Pathology and Astrocyte Expression in Streptozotocin-Induced 

Alzheimer’s Disease Model in Rats 
 

Faldu Khushboo, Srijan Mishra, Shah Jigna 

Department of Pharmacology, Institute of Pharmacy, Nirma University, 

Ahmedabad, Gujarat, India. 

20ftphdp60@nirmauni.ac.in 
 

 

Alzheimer’s disease (AD) is a neurodegenerative disease. Sildenafil and Tadalafil extend 

neuroprotection by increasing cGMP levels, decreasing tau, and improving cognitive 

impairments. This study was undertaken to evaluate the neuroprotective efficacy of Avanafil 

(AV) in the sporadic AD rat model induced by streptozotocin (STZ). Disease was induced by 

administration of STZ (3 mg/kg bilaterally) intracerebroventricularly. AV was administered 

for 28 days (AV0.25: 0.25mg/kg, AV0.4: 0.4mg/kg, AV0.55: 0.55mg/kg, orally). At the end 

of the treatment phase, behavioral parameters (Morris water maze (MWM), Novel Object 

Recognition test (NOR), Y-maze, and Conditioned avoidance) were performed and brain 

samples were collected for further biochemical, immunohistochemistry, and histopathological 

analysis. The treatment ameliorated the deficits caused due to STZ. It reduced the latency to 

find the hidden platform in MWM (P<0.05) and enhanced the discrimination index in NOR 

(P<0.05) and exploratory behavior in Y-maze (AV0.55: P<0.05) in comparison to the disease 

control group. It reduced the levels of amyloid-β 1-42, total tau (P<0.001) and phospho tau 

(P<0.0001), malondialdehyde (AV0.55: p<0.001), and catalase (P<0.05) and increased the 

levels of amyloid-β 1-40, neprilysin (AV0.4: P<0.05), β-Nerve Growth Factor (AV0.4: 

P<0.05), superoxide dismutase (AV0.4, AV0.55: P<0.0001), and glutathione (P<0.05). The 

histopathology showed that treatment ameliorated cell damage by reducing eosinophilia and 

cell apoptosis. Immunohistochemistry showed increased immunoreactivity to GFAP in 

comparison to the disease control group. It can be inferred from the study that AV reduces AD 

pathologic markers and enhances cognition and thus can be further researched for the treatment 

of AD. 
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Alzheimer's disease (AD) is a neurodegenerative condition that progresses and eventually 

causes dementia. AD is pathologically identified by accumulation of amyloid-beta plaque and 

neurofibrillary tangle (NFT) mainly into neocortex and hippocampus and degeneration of 

cholinergic neurons. Brain damage in AD is caused by oxidative stress and neuroinflammation. 

Taxifolin is a natural dihydroflavonol with good anti-inflammatory and anti-oxidative effects. 

This study focuses on the neuroprotective effect of taxifolin against the scopolamine induced 

AD model in rats. Rats were assigned into four groups i.e., normal, disease (scopolamine), 

treatment (taxifolin + scopolamine), standard treatment (donepezil + scopolamine) groups. 

Normal and disease groups were treated vehicle for five days. In treatment group, animals were 

treated with taxifolin (5 mg/kg i.p,) for five days. In standard group, animals were treated with 

donepezil (2 mg/kg i.p,) for five days. In all the groups except control, scopolamine (2 mg/kg, 

i.p,) was administered on the 5th day after 30 minutes of vehicle/taxifolin/donepezil 

administration. Behaviour assessment (Pole climbing, Y-maze, and Morris water Maze test) is 

done at the end of experimentation. Lastly, all of the animals were sacrificed and brains were 

isolated for histopathology and biochemical studies. Biochemical parameters include 

acetylcholinesterase, myeloperoxidase, lipid peroxidation, nitric oxide, superoxide dismutase, 

catalase, and reduced glutathione. Results of the present investigation show that treatment with 

taxifolin as well as donepezil in rats exposed to scopolamine significantly mitigated the 

scopolamine-induced behavioural, biochemical, and histopathological alterations. Thus, 

taxifolin is a promising therapeutic agent for the treatment and management of AD.  
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Parkinson’s disease (PD) is an age-linked progressive disorder. There is gradual degeneration 

of dopaminergic neurons in Substantia nigra pars compacta (SNpc) region of brain. As a result, 

there is loss of motor capabilities that advance over time. The patient shows signs of motor 

impairment such as tremor, dyskinesia and rigidity. Other non-motor symptoms like GI and 

olfactory dysfunction can also be seen. The main culprit behind this pathogenesis is 

oligomerisation of a trivial protein known as alpha-synuclein. Due to propagation of alpha-

synuclein pathology, other phenomenon like mitochondrial impairment, neuroinflammation 

dysfunction of cellular clearance systems and oxidative stress also develop. These ultimately 

lead to neuronal death and degeneration.  Besides this, there are many underlying factors which 

influence these processes. The current therapies of PD are symptomatic and do not focus on 

molecular targets and signaling cascades. Hence, there is lack of therapies that aim to halt 

progression of the disease. In order to develop effective PD therapeutic, we need to explore 

and understand different molecular targets. In this review, we have listed out underexplored 

targets, that may aid in developing progressive therapies capable of halting PD advancement.   
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Cytokines have various subclasses, one of which is chemokines. Chemokines interact with 

various receptors and participate in cell trafficking and differentiation. They were differentiated 

into four families. CXCR4 is a chemokine receptor. It is a G-protein-coupled receptor (GPCR) 

that possesses an intracellular carboxyl-terminal extracellular X-terminal. However, atypical 

chemokine receptor 3 (ACKR3) is not related to a G protein and acts as a scavenger for the 

CxCL12 ligand. CXCL12 is an endogenous chemokine ligand that activates the CXCR4 

receptor. CXCR4 functions as a receptor for CXCL12 activity and rapid binding and 

degradation of CXCL12 gradients. Although extensive research on CXCL12 has been 

conducted, the precise role of the CXCR4-CXCL12 pathway in cell migration remains unclear. 

Numerous intracellular transduction pathways, including those involved in intracellular 

increases in Ca2+ levels, gene expression, chemotaxis, cell survival, and proliferation, are 

activated by binding of CXCL12 to CXCR4. Early research focused on its role in HIV infection 

of T cells, but since then, it has been linked to cancer, WHIM syndrome, and stroke. However, 

the current state of CXCR4-based treatment methods, such as small interfering RNA (siRNA) 

or microRNA (miRNA), in contrast to CXCR4, may provide a chance to diminish CXCR4 

expression and thus prevent subsequent proliferation and metastasis. Additionally, it focuses 

on possible therapeutic interventions that block the CXCL12 / CXCR4 axis in these disorders. 
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Diabetes nephropathy (DN) is a global health problem with increasing incidence and 

prevalence. DN is caused by increased production of matrix metalloproteinase-2 (MMP-2) and 

matrix metalloproteinase-9 (MMP-9). In addition, histone deacetylase-2 is the primary 

regulator of diabetic kidney damage (HDAC-2). Luteolin (LT), a flavonoid with anti-

inflammatory and antioxidant properties, may be used as a potential therapeutic treatment for 

diabetic kidney preservation. Our aim was to investigate the renoprotective potential of  

LT in diabetes by modulating MMP-2, MMP-9, and HDAC-2 activity in renal ischemia 

reperfusion injury in streptozotocin-induced diabetic rats. MMP-2, MMP-9 and HDAC-2 

expression was shown to be higher in diabetic rat kidney tissue. These changes were reversed 

with 2 weeks of pre-treatment with LT (50 mg/kg po). In diabetic rats, pre-treatment with LT 

dramatically reduced oxidative stress, inflammation, and fibrosis compared to control animals. 

LT therapy prior to renal ischemia shows improvements in body weight, reversal of renal 

injury, and biochemical changes with lower levels of malondialdehyde (MDA), 

myeloperoxidase (MPO), hydroxyproline (HP), pathological damage and fibrosis in renal 

tissue. Our data imply that LT prevents DN in rats by inhibiting MMP-2, MMP-9 and HDAC-

2 expression and lowering the indices of oxidative stress, pro-inflammatory factors and 

fibrosis. 
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Stroke is the second-leading cause of death and the third-leading cause of disability across the 

globe. Ischemic-reperfusion (I/R) initiates a cascade of deleterious cellular events including 

excitotoxicity, acidotoxicity, oxidative, nitrosative stress, and inflammation, leading to cell 

death. A wide array of evidence in animal models shows that PPAR activation may be a rational 

and effective strategy against I/R brain damage. Docking studies and a literature survey 

revealed that Curcusone, Jatropholone, Scoparone, and Jatrophacin obtained from Jatropha 

curcas have PPAR-agonistic activity. The root extract of Jatropha curcas has proven 

antioxidant and anti- inflammatory activity. We hypothesised that a root extract of Jatropha 

curcas may protect the brain against I/R injury by PPAR agonistic activity. To test this 

hypothesis, adult rats were pre- 

treated with 50, 100, and 150 mg/kg of Jatropha curcas root extract for 14 days and subjected 

to bilateral common carotid artery occlusion (BCCAO) for 30 min followed by reperfusion for 

24 hours. After I/R insult, biochemical parameters (malondialdehyde, nitric oxide, superoxide 

dismutase, glutathione peroxidase, and catalase), behavioural, histopathological, and 

inflammatory parameters (IL-6, TNF-α, and NF- κB) were measured. The treatments with 50 

and 

100 mg/kg markedly reduced MDA and nitric oxide metabolites and improved levels of 

antioxidant enzymes. The inflammatory cytokines and NF-kB p65 expression was also 

supressed. The findings were supported by improved behavioural, histopathological 

parameters and reduced % infraction. The results indicated that a root extract of Jatropha curcas 

with PPAR agonistic and antioxidant activity may protect the brain against cerebral ischemia-

reperfusion injury. 
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Dravet Syndrome (DS) is a severe form of epileptic encephalopathy. It is a hereditary disorder 

that is characterized by lack of GABAergic neuron firing due to loss of function mutation in 

SCN1A gene encoding for voltage-gated sodium channel of alpha subunit Nav I.I.  It affects 1 

out of every 17,500 to 20,000 people and with an incidence about 1/40000, 1/20000, or 30000 

in the general population. During first year of life, it is in febrile stage followed by stabilization 

stage involving various seizures such as convulsive seizures, myoclonic seizures, atypical 

absence seizures, focal and tonic seizures. There are several genes involved in DS, that include 

SCN1B, SCN8A, SCN2A, SCN8A, GABRA1, GABRG2, GABRB3, STXBP1, PCDH19 and 

CHD2. DS is associated with various drugs such as valproate, clobazam, topiramate, bromide, 

levetiracetam, clonazepam, and non-pharmacological treatments such as ketogenic diet, Vagus 

nerve Stimulation and deep brain stimulation. Currently, there are less therapeutic interventions 

for DS. Hence, more effective therapies are essential. There are various drugs which are under 

preclinical stage and under experimentation. DS is a very rare condition, and its causes, 

pathophysiology, current therapies and novel therapies will be highlighted in this review. 
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Objectives A sizable portion of the world's population suffers from kidney stones. For the 

prevention of new stone formation and relapse of existing stones, efficient measures must be 

developed. An organic compound called caffeic acid (CA), which is found in plants naturally, 

has a wide range of biological activity and is not hazardous to humans. Therefore, this study 

aims to evaluate the antiurolithiatic effect of CA in ethylene glycol-induced renal calculi in 

rats.  

Materials and methods To investigate the antiurolithiatic effects of CA, urolithiasis caused 

by ethylene glycol was produced (0.75% v/v). Eight groups of male Wistar rats—normal, 

diseased, preventive, and curative treatment groups—were created. Animals were slaughtered 

and their biochemical and histological characteristics were assessed at the conclusion of the 

treatment. 

Results The changed biochemical parameter was significantly controlled by CA treatment in 

the preventive and curative groups, and calcium oxalate deposits in the kidneys were noticeably 

reduced. Treatment with CA at doses of 50 and 100 mg/kg significantly (P 0.001) reduced 

serum toxicity markers (such as blood urea nitrogen, uric acid, urea, and creatinine), 

antioxidant machinery, minerals (such as Ca, Mg, P, and oxalate), and urinary markers (i.e. 

urine pH and urine output). 

Conclusions The current study provides definite evidence that CA can be used to treat 

urolithiasis and prevent further development of the condition. 
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This project was survey-based research of COVID-19 patients located in India and Iran 

conducted in February, 2022. The first wave hit Iran severely and it did not in India due to 

effective lockdown. But the scene changed in second wave, it hit India as well as Iran severely. 

The number of deaths were high and many factors influenced fate of the COVID patients. The 

third wave was very mild in India due to herd immunity as well as effective vaccination but, 

not so in Iran. All above observations were validated through a survey of 46 Iranian patients 

and 65 Indian patients with a total of 120 patients. The findings collected were 1)38.3% patients 

were from Iran and 53.3% from India. 2)Out of 120, 19 people were infected in 1st wave, 22 in 

2nd wave and 41 in 3rd wave. 3)78.3% patients were not hospitalized for treatment while 21.7% 

were hospitalized. 4)10% patients were hospitalized for less than 2 weeks. 5)Amongst the 

hospitalized 9.2% were suffering from blood pressure disorder and 8.3% were from asthma so 

comorbidity played a role. 6)In 15% patients, Remdesivir was used.7)41.7%used Covishield, 

27.5% used Sinopharm followed by other vaccines and least effective vaccine was Sinopharm. 

As a conclusion, it can be stated as survey-based research is an effective tool in understanding 

newly struck disease like COVID and the findings can help in tackling the pandemics like 

COVID-19. Efficiency of vaccines can also be evaluated in such a survey. 
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Hepato-Carcinoma (HCC), commonly referred to as liver cancer, is one of the most widespread 

malignant cancers in the world. Hence, medical researchers across the globe are constantly 

finding ways to prevent it. One such endeavour in this regard is the usage of biomarkers. 

Biomarkers are biomolecules used to detect malicious cancerous cells and help us to monitor 

their growth. They are found in blood, other body fluids, or tissues that is a sign of a normal or 

abnormal process, or of a condition or disease such as cancer. They generally differentiate an 

affected individual from normal one. Previous theories also suggests that they are biological 

molecules produced by body or tumour in a person with cancer; however, its testing helps us 

to characterize alteration in tumour. Research reports highlights the usage of a plethora 

biomarkers that are helpful to detect early signs of liver cancer, but the literature fails to provide 

a comprehensive review and taxonomy of these liver cancer biomarkers. The present review 

attempts to discuss the commonly detected biomarkers in case of liver cancer. Further, the 

review attempt to project a novel biomarker that can be explored for the early detection of liver 

cancer. Further, the paper also provides certain avenues for further research in this field. The 

implications for both practice and research are discussed in detail. 
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Cancer cachexia is a debilitating syndrome associated with marked body loss because of 

muscular atrophy and fat loss.  Most of the patients (50-80%) diagnosed with advanced cancer 

are affected by cachexia which leads to mortality. Despite several studies being carried out to 

treat the disease, there are no promising pharmacotherapeutic choices available to reverse the 

condition. As of now only exercise and nutritional supplements are recommended to ameliorate 

the condition.  There are several mechanisms contributing to the pathogenesis of cachexia. The 

presence of the tumor releases cytokines from inflammatory and immune cells which play a 

significant role in activating and deactivating certain pathways associated with protein, 

carbohydrate, lipid metabolism, and elevated energy expenditure. Skeletal muscle wasting is 

mainly due to alterations in protein synthesis and protein degradation. The skeletal muscle is 

an integral organ for the storage of glucose and amino acids. These stored amino acids regulate 

protein synthesis and energy production. Muscle is thereby very important in balancing 

metabolism and for reserving protein for energy production. In cachexia degradation of protein 

is increased and the synthesis of protein is decreased and as a result protein in the muscle is 

reduced. The main pathways affecting protein catabolism are the ubiquitin-proteasome 

pathway (UPP) and autophagy. Protein synthesis in skeletal muscles is controlled by multiple 

signal transduction pathways that of insulin, amino acids, and the phosphatidylinositol 3- 

kinase (PI3K)- mammalian target of rapamycin(mTOR), Adenosine monophosphate protein 

kinase (AMPK), and transforming growth factor β (TGF-β). Hence, regulating protein 

metabolism can improve cachexia. 
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The metabolic condition known as cachexia involves an uncontrollable, severe loss of oedema-

free muscle mass, which might or might not be accompanied by a decrease in fat mass. It occurs 

after inflammatory disorders such chronic heart failure (CHF), COPD,  chronic renal disease 

along with  chronic diseases like cancer (CKD) and AIDS. The cachexia occurs due to CHF it 

is known as cardiac cachexia. The prevalence of cachexia in heart failure patients is 

approximately 5%-15% and the mortality rate is nearly 20%-40% annually. Cardiovascular 

cachexia is caused by a variety of reasons, including nutritional deficiencies, neurohormonal 

disorders, gastrointestinal tract abnormality and  catabolic-anabolic imbalance. Lean muscular 

tissue is lost more quickly than adipose tissue as a result of a decrease in synthesis of proteins 

and an increase in protein catabolism. Patients with coronary cachexia may lose their appetite 

as a result of changes in food flavour and aroma, medication side effects, and salt and fluid 

restriction. The inflammatory cytokines particularly Tumor necrosis factor alpha (TNF-α) and 

Interlukin-6 (IL-6)are elevated  in the plasma of heart failure patients. The decline in weight 

loss is commonly due to anorexia which is caused by  increase in the TNF-alpha level. Also, 

increase in TNF-α cause decrease in lean muscle mass, fat mass and bone mass. IL-6 is 

pleotropic cytokines which causes the muscle wasting is due to increase in the expression of 

ubiquitin genes like MuRF-1 and MABFx/atrogin-1 and causes protein breakdown in the 

muscle. 
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Fetal haemoglobin, being the major haemoglobin sustains the foetus during gestational period. 

The  globin chain is  further substituted and converted to adult haemoglobin which  takes over 

the machinery . Sometimes the turn over from fetal to adult doesnot take place, therefore often 

causing production of fetal haemoglobin as seen in case of disease sickle cell anaemia. It is 

also observed that fetal haemoglobin expression is also observed in pathological conditions 

such as under malignant condition, in DNA methylation, Fetal Haemoglobin Hbf inducing 

factor or even oncofetal gene. Research and studies have shown that in malignant conditions 

the organs such as  spleen, gut and liver  gains the ability to form fetal haemoglobin.There are 

factors such as interleukin-3 and stem cell growth factor promote Hbf erythropoiesis. On 

evaluating various tumour cells, the observation and result obtained indicate that fetal 

haemoglobin are found in high concentration and are of embryonic characteristics. In case of 

certain tumour a considerable level of fetal RBC is expected to provide improved supply of 

oxygen. Identification of various haematological switching is still under research and in this 

review, a correlation has been shown between various  types of cancer and sickle cell anaemic 

patients pathological state underlying major etiology and their outcome. 
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Alzheimer’s disease (AD) is a fatal condition that affects geriatrics, which was identified a 

century ago but it is still difficult to find a cure. Cod liver oil is a popular antioxidant, which 

has neuroprotective action in AD. This study evaluates the mechanism of action of Cod liver 

oil for the neuroprotective activity in AD. D-galactose (100mg/kg, p.o.) was administered for 

8 weeks. Rats were treated with Donepezil (5 mg/kg, p.o.) and Cod liver oil (0.1, 0.2, 0.3 ml/kg, 

p.o.) for 4 weeks. After the 10th week, Rats were examined for behavioral parameters and 

biochemical estimation. Morris water maze results showed a reduction in the time latency to 

discover hidden platform in all groups. The disease control and treatment groups’ latency levels 

differed, albeit not significantly. As a result of fear conditioning treatment groups displayed 

higher freezing behavior. Our findings from Y-maze, the average time spent in the closed arm 

was longer in treatment groups. The biochemical estimation revealed elevated levels of SOD, 

glutathione, and catalase activity in the treatment group and decreased oxidative stress 

parameters in the disease-control animals, whereas MDA levels were up in the disease-control 

group and decreased in the treatment groups. Comparing both groups with D-galactose to the 

treatment arms, acetylcholinesterase activity was considerably decreased.  It is clear from the 

study data that Cod liver oil considerably lowered oxidative stress indicators and increased 

acetylcholinesterase activity. Additionally, as the dose of Cod liver oil was increased, the 

neuroprotective effect grew stronger. Therefore, based on the results, Cod liver oil is a 

promising treatment option for AD.  
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Objective: A common anticancer medication called etoposide has low and inconsistent oral 

bioavailability mostly because it is a substrate for the efflux transporter P-glycoprotein (P-gp). 

Therefore, the purpose of the current investigation was to ascertain how etoposide's intestinal 

absorption was impacted by ethanolic extract of Cassia tora seeds (EECTS), which acts as a P-

gp inhibitor. 

Method: Chicken small intestine everted sacs were incubated in Krebs buffer solution 

containing etoposide in the absence or presence of different EECTS doses. It was investigated 

how EECTS, a known P-gp inhibitor, affected medication absorption. 

Result: EECTs (50, 200, and 400 g/ml) significantly increased the absorptive transport of 

etoposide (25 g/ml), indicating that P-gp inhibition in the gut may be a factor in the 

enhancement of etoposide absorption. When compared to etoposide alone, permeability values 

significantly increased in the presence of the highest concentration of EECTS. 

Conclusion: The result of the study suggests that by adding EECTS, permeability of etoposide 

increases and emodin present in EECTS is may be responsible for enhanced permeability of 

etoposide. Further preclinical and clinical studies are warranted. 
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The most important element in tumor formation is conversion of epithelial-mesenchymal 

transition (EMT) to mesenchymal to amoeboid transition (MAT), which has the potential to be 

the root of all cancers, including colorectal cancer. Neovascularization, ECM remodeling, 

tumor-associated macrophages (TAMs), and cancer-associated fibroblasts (CAFs) are the 

initial stages of cancer formation. Numerous invadosomes can be triggered by several signaling 

molecules (VEGF, EGF, and TGF), reactive oxygen species (ROS), and hypoxia. Matrix 

metalloproteinases (MMPs), Cathepsin, Urokinase type plasminogen activator (UPA), and 

other types of proteases, together with invadosomes, podosomes, and actin-based cellular 

protrusions, degrade ECM, which are the hallmarks of aggressive tumors and speed up tumor 

migration. The involvement of MMPs and UPA in cancer has been extensively studied, but 

cathepsin study is only one of them. There are many subfamilies of the endogenous protease 

family cathepsin, and cathepsin B is one of the main targets in this review. It is prevalent in the 

rectum's and colon's glandular cells. It is believed to be crucial to the pathophysiology of the 

adenocarcinoma that causes colorectal cancer (CRC). Although the mechanism is yet unknown, 

cathepsin-broad B's pathogenetic significance in tumor invasion and angiogenesis has been 

previously described. The outcomes are also incongruent. This article defines the 

pharmacological mechanism through which this biomarker causes CRC. Much later, they have 

provided a new direction in the field of cathepsin basic and applied research due to the 

functional and biological potential of such protein isoforms in model systems for cancer at the 

time of their original discovery.  
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There are various technological advances in Human-machine interactions (HMI) like Artificial 

Intelligence (AI), Machine Learning (ML), Blockchain, and Deep Learning (DL) that can be 

utilized in Clinical Research. With less human input and greater efficiency, HMI technology 

can manage several processes simultaneously with the use of natural user interfaces such as 

gesture detection (hand gestures, eyeball movement), Monitoring users' emotional responses 

through the adoption of different methodologies, such as electroencephalogram (EEG), facial 

expression recognition (FER), and biological signaling, has gained increasing attention because 

it allows humans to control machines through natural and intuitive behaviors, which have 

proved to be very effective in retrieving a truthful evaluation of the proposed solution. The 

identification of prospective novel medication candidates and the improvement of the 

prediction of their characteristics and probable safety have been accomplished with notable 

success using deep learning. Guidelines like CONSORT-AI and SPIRIT-AI were developed 

so they will aid in fostering authenticity and clarity in the reporting of clinical studies for AI 

therapies. Artificial intelligence (AI) tools are useful for effective, real-time, and individualized 

tracking of patients autonomously and persistently during the trial when combined with 

wearable equipment. Some clinical studies use AiCure, an AI-based software app to track 

patient medication adherence, to improve patient compliance. HMI systems use bioelectrical 

signals for bioperception and interpretation capabilities to establish real-time synchronised 

communication between the human body and machine operation . This chapter focuses on 

Human-Machine Interface (HMI) advancement in clinical research ongoing for medical 

diagnostics, clinical interventions, and Management of diseases. 
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Sexual dysfunction and depression have similar linkages, as well as changed pathways and 

mechanisms for illness progression. Prescriptions for depressive illnesses, including clinical 

depression, are on the rise over the world, as are concerns about fertility. Because clinically 

serious sexual problems demand extensive medical care, the global rise of sexual dysfunction 

creates an unnecessary strain on health services and costs. A sexually active person with 

dysthymia is more prone to develop sexual dysfunction because pharmacotherapeutics used to 

treat primary depression can increase sexual dysfunction, which is a common side effect of 

antidepressants. Sexual dysfunction is a common antidepressant side effect that can have a 

significant impact on a person's quality of life, relationships, mental health, and recovery. In 

this current review we have discussed about the underlying molecular mechanisms of sexual 

dysfunction in male and females and role of anti-depressants in underlying pathological 

mechanisms. The present review also focuses on the pharmaceutical management of anti-

depressant induced sexual dysfunction.  
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The "transient receptor potential canonical (TRPC) channel) family" includes TRPC6, a non-

selective receptor-activated cation channel. Its activation result in Ca2+, Na+ ion influx and 

tyrosine and serine are phosphorylates to regulate it. The channel is widely distributed in 

kidney, lungs, blood vessels, heart, brain, pancreas, intrinsic cardiac ganglia, and eye. TRPC6 

is probably involved in a variety of physiological functions. Recent research has also 

highlighted the roles of TRPC6 cation channel in different pathological conditions including 

cancer and cardiovascular disorders. The present review therefore aims to summarize the roles 

of TRPC6 in different pathological conditions with emphasis on cardio-protective and 

anticancer effects of TRPC6 blockade.  It has been determined that TRPC6 is a crucial part of 

the kidney podocytes' slit diaphragm design. where a mutation in TRPC6 gene results in focal 

segmental glomerulosclerosis, while its overactivation causes kidney damage. An significant 

function of TRPC6 is also witnessed in the pathogenesis of various cancers including (but not 

limited to) the breast cancer, oesophageal cancer, renal cancer, as well as found in head and 

neck squamous cell carcinoma, where it is found to be overexpressed. Further, TRPC6 has been 

mentioned as a potential risk gene for congestive heart failure brought on by chemotherapy. 

Furthermore, a gain of function mutation (N338S mutant) has been demonstrated to have an 

doxorubicin-induced cardiotoxicity, apparently by enhancing Ca2+ influx and level of [Ca2+] in 

the cardiomyocytes with highly activated TRPC6 channel activity. In conclusion, we propose 

that inhibition of TRP6 cation channels can be a lucrative approach for cardioprotection and 

cancer treatment. 
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Arthritis is chronic progressive disorder involving essentially the synovial joints of body. 

Centella asiatica (CA) & Trigonella foenum graecum (TFG) are valuable medicinal herbs 

which have been used for many years in herbal medicines & preparations. In the phytochemical 

screening, both the plant extracts showed the presence of various phytocompounds responsible 

for anti-arthritic activity. Our present work aims at evaluating the in-vitro anti-arthritic effect 

of CA & TFG extracts and its different fractions at several concentrations. For the evaluation 

of in-vitro anti-arthritic activity protein denaturation method was used. The results showed that, 

maximum inhibition was found at 40.22% and 39.70% for CA & TFG methanolic extract 

respectively. Further, the petroleum ether fraction and n-butanol fraction of methanolic extract 

of Centella asiatica showed 54.12% & 44.42% inhibition respectively. Similarly the petroleum 

ether fraction and n-butanol fraction of methanolic extract of Trigonella foenum graecum 

showed 44.11% & 50% inhibition respectively. The presence of various phytoconstituents in 

extract and fractions may be responsible for in-vitro anti-arthritic activity. 
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Obesity is considered as growing epidemic which is defined as BMI ≥ 30 which occurs due to 

poor and sedentary lifestyle or due to genetic heredity. The current anti-obesity medications 

are not efficacious on long run and are also riddled with side effects. The dopamine D2 agonist-

induced appetite suppressant effect supports that dopamine seem to regulate food intake by 

modulating food reward via the mesolimbic circuitry of the brain. In the present study high fat 

diet (HFD) was used to induce obesity for up to 12 wk. Levodopa (L-DOPA) as a reference 

standard and L-Dopa containing aqueous extract of Bauhinia purpurea seeds (AEBP 300 mg 

kg-1 and 600 mg kg-1, p.o.) as test drugs were administered in the last 4 wk of the study along 

with HFD. Body weight, body mass index, food intake, white adipose tissue mass, serum lipid 

levels and brain dopamine levels were measured to investigate the anti-obesity effect. 

Significantly increased brain dopamine levels with corresponding weight loss were found in 

all treated animals. Moreover, dopamine-mediated reduction in food intake and triglyceride 

were also observed. In addition, treatment with L-DOPA and AEBP (600 mg kg-1) showed a 

significant reduction in white adipose tissue and therefore body mass index. From the study, 

we conclude that the enhancement of dopamine neurotransmission might be responsible for 

weight loss. 
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Objectives: Since ancient times, Vitex negundo (VN) has been used to treat diseases of the 

bones and muscles, including as osteoporosis, rheumatoid arthritis, and bone loss. In vitro 

primary bone-marrow cultures will be used to examine the effects of the VN's aqueous (VNA) 

and ethanolic (VNE) extracts on osteoblast proliferation and differentiation, osteoclastic 

activity and bone matrix mineralization. 

Methods: Four in vitro experiments were used to assess the effects of VNA and VNE. All tests 

were conducted using primary bone marrow cells that were obtained from rat femur bones. 

Standard colorimetric tests like the MTT assay were used to measure cell growth and viability. 

Alkaline phosphatase, a marker unique to osteoblasts, was used to assess the development of 

mesenchymal stem cells into osteoblastic lineage. Using the TRAP assay and the Alizarin red 

staining assay, respectively, antiosteoclastic action and matrix mineralization were quantified. 

Results: It suggests that when compared to VNA, VNE produces a greater rise in osteoblast 

differentiation and a decrease in osteoclast activity. When compared to VNA, VNE was 

observed to induce greater cell proliferation in the osteoblast proliferation experiment. VAA 

and VAE dramatically accelerated the mineralization of the bone-like matrix. 

Conclusions: The VN extracts significantly reduce osteoclastogenesis while having a 

beneficial impact on osteogenesis. As a result, these extracts may one day be used to treat 

osteoporosis. 
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Background: Patients undergoing treatment for ESRD (End Stage Renal Disease) must adhere 

to a sophisticated treatment: dialysis, medication, fluid restriction, and food restriction. 

However, data suggests that a significant number of ESRD patients stray from prescribed 

dialysis, medication, diet, posing persistent issues in health care. In ESRD patients, poor 

adherence to hemodialysis raises the risk of complications. 

Objective: Our main objective of this research is to assess the barriers towards therapy 

adherence in patients undergoing hemodialysis.  

Methodology: A prospective interventional study which involved 50 patients was carried out 

for 2 months. A self-designed questionnaire was used to gather data.  

Result: During the study, 50 patients were enrolled, (68%,n=34) of whom were male and 

(32%,n=16) were female. (14%,n=7) of patients frequently forget their dialysis schedule and 

thus miss it. Medical emergencies or health issues (50%,n=25), being too tired to come alone 

(20%,n=10) and personal work (18%,n=9) are the most common reasons people miss their 

dialysis appointments. Patients miss their medications due to inconvenience (10%,n=5) and 

side effects (8%,n=4). There are (42%,n=21) of patients who do not follow their restricted diet 

and  (30%,n=15) patients skipped their doctor's appointment. Compared to other studies, in 

Gujarat the financial burden is reduced due to the MAAYOJANA scheme. Uremia and anemia 

are major complications in non-adherent ESRD patients.  

Conclusion: Tackling of the barriers contributing to non-adherence can produce better 

standards of living in ESRD patients. Patient counselling by healthcare professionals can 

improve the therapy adherence which in turn helps them to achieve a better quality of life. 
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Hypoxia Inducible Factor (HIF) is a protein complex that responds to the reduction of oxygen 

available in the cellular environment. Several kinds of research have been conducted on the 

hypoxia signal which plays a major role in the diseases such as neoplasm, cardiovascular issues, 

and chronic renal disease. It initiates two major fundamental processes, which are angiogenesis 

and hemoglobin development. In Cancer, HIF-1 actuates genetic factors that permit the neoplastic 

cells to live in addition to development in the hypoxic tumor environment. Increased angiogenesis 

is related to the growth of the tumor. HIF-1α is associated through destructive neoplasmic growth 

which leads to the present-day attention to HIF-1α as a target of chemotherapy. HIF is prescribed 

as an iron supplement to patients with chronic kidney diseases and anemia. In Covid infection and 

pro-inflammatory response, the RNA sequencing displays that HIF-1α signaling, immune 

response, and metabolic pathways are poorly regulated. Atherosclerosis and Ischemia are 

substantial clinical cardiac issues brought by the blockage of blood vessels and halts blood 

circulation. HIF-PHIs play a major protective role in these cardiovascular conditions. Therefore 

this review summarizes the targeting of HIF signal during persistent disease state which ensures 

effective management or reducing the advancement of the diseases. 
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The study of the gut microbiota—the bacteria that live there—and how they affect the 

physiology and health of their hosts have gained enormous popularity. The gut-brain axis 

(GBA), or two-way connection between the CNS and gut microbiome includes the central 

nervous system, the neuroendocrine and neuro-immune systems, the autonomic nervous 

system, the enteric nervous system, and intestinal microbiota. It is now well acknowledged that 

bidirectional contact between the brain and gut microbiota is necessary to maintain 

homeostasis. An increasing number of studies show that the gut microbiota may have a greater 

role in the regulation of many physiological and pathological states. The connection between 

gut bacteria and host systems may have a role in obesity, diabetes, autoimmune illnesses, and 

neuropsychiatric disorders such as autism, anxiety, and severe depressive disorders. An 

increase in the number of beneficial bacteria in the gut can reduce inflammation and cortisol 

levels, alleviate depression and anxiety symptoms, reduce stress reactivity, enhance cognition, 

and even reduce neuroticism and social anxiety. The study of this unique class of probiotics 

may pave the way for gut microbiota rearrangement for successful therapy of many mental 

diseases. A psychobiotic is a living organism that, when consumed in sufficient quantities, 

provides health advantages to individuals suffering from psychiatric disorder. This 

Presentation will provide insight into the impact of diverse gut flora on various types of mental 

diseases. 
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Parkinson’s disease is the second most common neurodegenerative disease and its prevalence 

is predicted to double over the next 30 years. Parkinson’s disease additionally referred as 

“shaking palsy”. Pathologically, PD is characterized by the loss of dopaminergic neurons inside 

the pars compacta of the substantia nigra and by using accumulation of misfolded α-synuclein, 

which is found in intra-cytoplasmic inclusions called Lewy bodies. Parkinson's disease is 

associated with risk factors including aging, family history, pesticide exposure and 

environmental chemicals (e.g., synthetic heroin use) however its ultimate cause(s) is (are) 

unknown but is characterized by both motor and non-motor symptoms. PD patients classically 

show relaxation tremor, rigidity, bradykinesia, and stooping posture. For the treatment of PD 

various therapies are available such as dopaminergic supplements, dopaminergic drugs, 

monoaminoxidase B inhibitors (amantadine, safinamide), catechol O-methyltransferase 

inhibitors and anticholinergic drugs, other treatments like gene therapy, stem cell therapy. 

Levodopa continues to be the best drug; however, its long-term use is associated with motor 

complications that can worsen the patient's quality of life. Safinamide is completely a unique 

treatment modulating both dopaminergic and glutamatergic systems. Consequently, 

Safinamide is used in combination or with monotherapy for treating PD. Also, different 

surgical procedure like deep brain stimulation and gene therapy are available. In deep brain 

stimulation surgery electrodes are implanted in subthalamic nucleus and globulluspadillus 

interna which prevents the loss of the dopaminergic neurons from substantia nigra but would 

circumvent the need for neurosurgery and its related risks. Subsequently, to treat Parkinson’s 

disease oral treatment is preferred more. 
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Inflammatory bowel diseases (IBD) are a kind of recurrent inflammatory issue that occurs in 

the gastrointestinal tract, and current treatment is still unideal due to the complex pathogenesis 

of IBD. One of the plants from ayurveda, Aegle marmelos (AM), commonly known as Bael 

and belonging to the family Rutaceae has ethnomedicinal properties in treating IBD due to its 

various phytochemicals. However, the mechanisms underlying the effect of AM remain to be 

elucidated. In this study in silico approach, molecular docking and enrichment analysis were 

implemented to uncover the potential multicomponent synergistic effect and its molecular 

mechanism. In silico approach was used to predict the bioactive components of bael and to 

understand their pharmacological actions, indications, and mechanisms. Putative targets of bael 

and IBD were obtained through various databases. The common targets amongst bael and IBD 

were analysed and the network was constructed. Protein-protein interaction of target genes of 

the bioactives was carried out. Molecular docking was used to verify the binding affinity 

between bioactives and hub targets. We identified 57 phytoconstituents and their targets. The 

targets were further mapped to 20 related pathways to construct a compound-target-pathway 

network. Among those pathways, Cancer pathways, MAP-Kinase, PI3K-AKT, TNF signalling, 

ErbB signalling pathway, HIF-1 signalling pathway may exert important effects of AM in the 

treatment of IBD via inflammation suppression and anti-carcinogenesis activity. 
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Background: Epilepsy is the most prevalent neurological disorder in the paediatric age group 

in India. Epilepsy affects the physical, cognitive, emotional, social wellbeing, and thereby the 

overall quality of life. Studies have shown that a number of factors, including the age at which 

seizures begin, the type, frequency, the negative effects of drugs, the socioeconomic status of 

the family, parental anxiety etc. Have an impact on the quality of life (QOL) of people with 

Children with epilepsy (CWE). 

Methodology: This study was a cross sectional hospital based prospective study which was 

carried among the 90 Paediatric patients suffering from Epilepsy in Ahmedabad city. A self-

designed questionaries were designed to access the quality of life of children suffering with 

epilepsy, along with its sociodemographic details. 

Result: In our study, we observed that children between the ages of 6 and 10 were more 

affected with epilepsy. The QOL was assessed in four different parts with a self-designed 

questionnaire. The average score for each of the four parts were assessed and it was observed 

that QOL was highly compromised with cognitive functioning giving a poor average score 

compared to a fair score with physical, emotional and social functioning.   

Conclusion: Childhood epilepsy is linked to various cognitive deficiency, behavioural 

challenges, decline in intellectual etc. The major barriers can be addressed through proper 

counselling and education to the caretakers which can ensure a better QOL in CWE. 
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ABSTRACT: There is increase in the prevalence of antibiotic resistance in pathogenic bacteria 

which pose a serious threat to public health globally. Among these pathogens, the ESKAPE 

pathogens (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, 

Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp.) are responsible for 

the majority of nosocomial infections. Also there is a so much difficulty faced in discovery of 

novel antibiotics and their post marketing surveillance cost is also high, so this create antibiotic 

crisis. Hence the scientists discovered newer approach of synthesizing antibiotics which is 

antibiotic hybrid. Antibiotic hybrid was developed by fusing different biologically active 

agents into one heteromeric entity with the molecular linker with the hope of retaining the 

biological actions of the constituent fragments. This hypothesis of antibiotic hybrids postulates 

the working concept of suppressing drug resistance, which can change the combination therapy 

to monotherapy with the agent showing single pharmacokinetic profile. It also eliminates the 

problem of noncomplementary pharmacodynamics. Hybrid drugs enhance the antibacterial 

potency against the bacterial strains and decreases the chances of mutations of bacteria. The 

process of hybridization also increases the physicochemical properties that could alter the 

hybrid’s pharmacological spectrum. For instance, the hybridization of two therapeutic agents 

can lead to the formation of new chemical entity with enhanced efficacy and with new 

mechanism of action. 
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Novel COVID-19 emerged in late 2019s caused by SARS-CoV, is a condition with fever or 

chills, cough, shortness of breath or difficulty breathing, fatigue, muscle or body aches, 

headache, loss of taste or smell, sore throat, congestion or runny nose, nausea or vomiting, 

diarrhoea according to centres for disease control and prevention (CDC). This pandemic had a 

significant impact on the socio-economic, cultural, and daily lives of millions of people. Post-

COVID problems, also called 'post-COVID syndrome,' 'long COVID,' or 'post-acute COVID-

19,' appear in certain individuals after or during COVID recovery. Most likely psychiatric 

conditions include depression, anxiety, suicidal thoughts, insomnia, dementia, ageusia, 

dizziness, headache and seizures, cognitive impairment. There are continuing investigations 

for understanding pathophysiology of neurological illnesses due to inflammatory response 

against invading virus resulting in activation of innate immune cells, coagulation cascade, and 

comorbid conditions. Unraveling pathology underlying neuro-inflammation associated with 

COVID will increase opportunities for physicians to make more exact diagnoses and 

management decisions. Several approaches under complementary and alternative medicine 

(CAM) can be applied to manage neuro disorders associated with COVID which include 

rehabilitation, yoga, meditation, bioactive nutraceutical approaches, ayurvedic, Chinese 

medicinal therapy etc are been considered as important as pharmacological management for 

post-COVID. This article will cover the possible aetiology of neuro- PASC (post-acute 

sequelae of SARS-CoV-2 infection) and a glimpse of its management through CAM. 
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Proton pump inhibitors (PPIs) are use worldwide, to treat disorders related to acid secretion 

such as GERD, Peptic Ulcer,to prevent GI injuries due to NSAIDs . There is Effective acid 

suppression is a important constituent of H.Pylori eradication regimens. Approved regiments 

include  therapies with combination of certain Antibiotics drugs with PPIs.P-CABs were 

developed, have constructive effects including long-lasting, rapid and reversible Inhibition of 

the gastric secretive  H+K+ ATPase, the parietal cells of the stomach. Vonoprazan was recently 

innovated as a novel, Orally active P-CAB.Vonoprazan is effectiveness based as part of first-

line and second-line triple therapy in positive H pylori convalescent with a history of Duodenal 

ulcer and Gastric Ulcer. Potassium ion -CAB are used pandemic and are often used for longer 

periods of time. In Recent existence side effects associated with long-term PPI use such as 

clostridium difficle, vitamin B12 deficiency Numbness, Allergic reactions,Bone fractures . The 

conducted evaluation will be as a, randomized, multicentre and parallel-group of clinical trial 

with some assessment points at the start of the study and 2, 4 weeks and 6 ,12 months after the 

start of the study. One interposition group, in which PPI administration is precipitous 

discontinued (Group A), and the 2nd group  in which the PPI dose is moderately tapered and 

then PPI administration is discontinued (Group B). The primary and secondary outcome are 

the proportion of convalescent who successfully discontinued the PPI at 6 and at 12 months 

after the start of the study in groups A and B, respectively. 
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Drug information services are facilities and manpower dedicated for specializing in giving 

unbiased information regarding medicines and therapeutics in response to queries raised by 

patients or other health care providers. The DIC was set up at SAL hospital and Medical 

Institute, Ahmedabad in 2020. An awareness campaign regarding the services had created good 

impact on the acceptance of the services by the health care professionals. After creating 

awareness and with continuous efforts, the professionals started acknowledging the services. 

Apart from the drug information services, the DIC had undertaken ADR reporting during the 

tenure. A total of 97 queries were collected during the period of January 2021- September 2022. 

The number of urgent queries remains zero till date. Most of the queries were therapy related 

and patient centric. Often the consultants give difficult questions whose evidence are little to 

be found. The feedback states improvement is required in the services. The participation of 

experienced professionals might be able to bring a change in the quality of services offered. 

The quality of services needs constant improvement which can be achieved by proper training 

and education to the drug information pharmacists. Aiming for more working hours and 

participation in health care services on routine basis should be able to bring a change in attitude 

of other health care providers. 
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Osteoporosis is a silent skeletal disorder that slowly reduces bone density and increases the risk 

of fractures, which in turn causes bone density to decline and the microarchitecture of the bone 

to be destroyed. A bone would become much more prone to fracture with less force and have 

decreased tensile strength as a result of an imbalance in bone formation and resorption, which 

is mostly brought on by changed hormone levels including lack of oestrogen, oxidative stress, 

and ageing. The major kind of treatment for osteoporosis is bisphosphonates, apart of this 

Strontium ranelate (SR), hormone therapy, calcitonin therapy, selective estrogen receptor 

modulators (SERMs), are a few additional treatments for osteoporosis. These treatment can 

have several unfavourable side effect such as persistent toxicity, greasy skin, nausea, fluid 

retention, and male prostate cancer. Due to the negative side effects of prolonged 

pharmacological drug usage, researchers are looking at natural medicinal substances to 

discover an alternative and efficient treatment for osteoporosis. The nutritional supplements 

known as nutraceuticals, which include genistein, cardamonin, butein, curcumin, diosgenin, 

gambogic acid, coronarin D, plumbagin, embelin, resveratrol, zerumbone, quercetin, and 

others, can alter cell signaling pathways and slow or stop osteoporosis. These low cost, all 

natural, no-side-effect, and anti-inflammatory nutraceuticals are typically found in herbs, fruits 

and vegetables. The current review discusses various nutraceuticals products and how they help 

patients with osteoporosis prevent bone loss, which inspired more in-depth investigation into 

these medications. 
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Rheumatoid arthritis is a chronic systemic inflammatory disorders. In some people, the 

condition can damage a wide variety of body systems, including the skin, eyes, lungs, heart 

and blood vessels. Rheumatoid arthritis is the most common form of inflammatory arthritis. 

These advances have come with many challenges, prompting consideration of strategies to 

improve diagnosis and treatment and implement more cost-effective care. If not treated 

adequately, RA can lead to persistent pain, deformity, and disability, causing major personal 

and societal costs. RA is often considered an autoimmune condition because of the expression 

of certain characteristic autoantibodies, including rheumatoid factors (RFs) and antibodies to 

citrullinated proteins (ACPAs). DMARDs are a form of rheumatoid arthritis medication that 

slows the disease’s progression by reducing and stopping inflammation caused by autoimmune 

attacks. The goal of taking DMARDs is to prevent further joint, bone, and cartilage damage 

from occurring. Nanomedicines were recently gaining more interest towards the treatment of 

RA, and researchers were also focusing towards the development of various anti-inflammatory 

drug loaded nano-formulations with an aid to both actively/passively targeting the inflamed 

site to afford an effective treatment regimen for RA. Alterations in the surface area and 

nanoscale size of the nano-formulations elicit beneficial physical and chemical properties for 

better pharmacological activities. 
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Epileptic seizures and their accompanying comorbidities are more prevalent in people with 

diabetes mellitus, one of the most prevalent chronic metabolic illnesses. The brain is a crucial 

organ with high glucose metabolic requirements, and its aberrant glucose levels frequently 

show prominent epileptic foci. As a result, recently there has been a rise in interest in the 

connection between diabetes mellitus and epilepsy. So far, a number of novel antiepileptic 

medicines have been developed that also target abnormal glucose levels, particularly 

hyperglycemia causing seizures, although more research is still needed to fully understand how 

these levels affect epilepsy and associated comorbidities. Therefore, potential methods for 

managing epilepsy through altering the concentration and demand for glucose in the brain 

could be anticipated. Hence, the main goal of this review is to shed light on the connection 

between diabetes mellitus and epilepsy. Additionally, it also describes the fundamental causes 

of epilepsy brought on by hyperglycemia as well as its possible potential treatment targets (such 

as adiponectin shortage, mitochondrial dysfunction, and its associated oxidative stress) and 

thereby lays emphasis on future approaches that may prove to be helpful in the management of 

these ailments. 
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Alzheimer’s disease (AD) is a widely recognized as a type of dementia and eventual death, the 

reason why screening is so beneficial at early stages. Alzheimer’s disease management is 

complex due to many unrevealing pathologies such as amyloid plaque and neurofibrillary 

tangles, but still it’s unclear. Recent evidence suggests that there is close loop between memory 

and vision impairment. Some researches has been focus on the screening of AD diseases based 

on the non-invasive retinal biomarker technologies. This includes digital retinal photography, 

optical coherence tomography (OCT), OCT-angiography, etc. Further, the anterior and 

posterior segment of eye considered the assessment of pupillary responses, retinal vasculature 

and blood flow considered as biomarker of AD. Artificial Intelligence (AI) is the key to this 

technology for providing a bridged by clear demonstration of real world value. This review 

focus on present the recent finding of AI in ocular biomarker for AD. This will help in 

enhancing clinical understanding of AD diagnosis and improve clinician’s decision making 

ability in AD finding. 
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Even with new advancements in the field of modern science, brain tumors have high rate of 

mortality. Primarily it happens due to the lack of diagnosis at commencement of tumor. This 

article majorly point towards the molecular biomarkers present in the body, which can be 

utilized in broadening the horizons for early detection and identification. This can be a crucial 

checkpoint in preventing the tumor from progressing and increasing the chances of survival in 

patients. Some widely researched serum biomarkers are MGMT promotor methylation, IDH1/2 

mutations, BRAF proto oncogene, codeletion of 1p/19q chromosomal units, Telomerase 

Reverse Transcriptase, Epidermal Growth Factor Receptor and many more. Thorough 

understanding of biomarkers can also lead us to prognostic and predictive approach for 

treatment of intracranial tumors. The recent clinical evolution, molecular pathways, drugs 

undergoing trials and their therapeutic relevance will also be seen in this article. 
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Background –Aβ plaques and neurofibrillary tau proteins are the main cause of Alzheimer’s 

disease (AD) which results in memory impairment, and inability to do daily task. C-

Phycocyanin (PC) is a marine pigment derived from algae and reported for anti-inflammatory, 

anti-oxidant, immunomodulatory, and neuroprotective activities.  

Aim – To investigate neuroprotective effect of PC on AlCl3 induced AD and its associated 

mechanism.  

Method – The study was performed in adult male Sprague Dawley (SD) rats, and were grouped 

as: SC (sham control), DC (disease control), DNP, PC50, PC100, PC200. Different 

neurobehavioral, and oxidativestress parameters, neurotransmitter estimation and 

histopathological studies were carried out.  

Results – In neurobehavioural parameters, there is decrease in escape latency time in water 

maze test and cook’s pole climb test and increased exploratory time in Y maze and 

discrimination index in novel object recognition test and reduced working memory and 

reference memory error in radial arm maze was observed in PC treated group compared to DC 

group. In oxidativestress parameters, decreased levels of MDA, and NO activity and increased 

levels of reduced SOD, catalase, and GSH activity was observed in PC treatment group when 

compared to DC group. The levels of acetylcholinesterase were decreased in PC treatment 

group when compared to DC group. In histopathological evaluation, reduction in 

neurofibrillary tangles and neurons death in PC treated group.  

Conclusion – From the results, it could be concluded that PC indicates significant improvement 

in cognitive functions and reduction in Tau tangles in rat model.  
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Parkinson’s disease is the most prevailing type of neurodegenerative disorder, affecting the 

nigrostriatal pathway of dopamine neurons in SNpC region. The symptoms of PD motor 

abnormalities include rigidity, resting tremor, bradykinesia/hypokinesia, PIGD; non- motor 

symptoms include olfactory impairment, GI dysfunctions and blurred vision. The incidence of 

PD is Biomarkers are tangible entities which are handed down as an early diagnostics tool 

characterizing, diseased state as well prognosis of disease. Some reports demonstrated the 

finding from isolated platelets of certain genes like MALAT, EEF1A1, CTSS involvingthe role 

of non-coding RNAs in Parkinson’s disease, both housekeeping and regulatory ncRNAs as 

biomarkers with improved diagnosis in future. The CSF biofluid has been the keen site for 

researchers for developing of biomarkers because it plays a role around the pathology PD. The 

concentration of different form of alpha synuclein, tau protein giving prognosis of 

neuroinflammation related to PD. Breathtaking research has been conducted towards the 

development of non-invasive biomarkers such as Breathe analyzers in PD responsible for 

characterizing the VOC’s.  Increased concentration of GNMPB in blood sample of PD patient 

may be a potential biomarker differentiating PD patients based on ethnicity due SNPs. Fluid 

biomarkers, associating the finding of different alpha-synuclein forms in diseased patient due 

to some neurotoxic effect. The role proteomics and metabolomics as biomarker 

characterization, for early diagnosis and prognosis of PD is required. In this review, the aim is 

to get collective information about some novel biomarkers associated with their clinical 

investigations and their future as biomarker in early detection of PD. 
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Cardiac problems have been reported to be a massive burden on the economies of low and 

middle-income countries. Lysosomal cathepsins as a regulatory medium have been assessed as 

the potential therapeutic targets for the treatment of various cardiac diseases such as abdominal 

aortic aneurysm, hypertension, cardiomyopathy, coronary heart disease, atherosclerosis, etc. 

They are the ubiquitous lysosomal proteases with papain-like folded protein structures that are 

involved in a variety of physiological processes, such as the digestion of proteins, the activation 

of pro-inflammatory molecules, the degradation of extracellular matrix components, and the 

maturation of peptide hormones. Cathepsins are classified into three major groups: cysteine 

cathepsins, aspartic cathepsins, and serine-threonine cathepsins. Each of these groups is further 

divided into subgroups based on their substrate specificity, structural characteristics, and 

biochemical properties.   

Several studies suggest that cathepsins control the degradation of ECM components such as 

collagen and elastin fibers. These enzymes are highly expressed in macrophages and 

inflammatory cells, and their upregulation has been demonstrated to be critical in the 

progression of atherosclerotic lesions. Additionally, increased cathepsin activity has been 

linked to increased vascular inflammation and oxidative stress, both of which are associated 

with CVDs. Specifically, the inhibition of cathepsins may reduce the release of pro-apoptotic 

mediators such as caspase-3 and PARP-1, which are thought to contribute to plaque instability. 

The potential of cathepsins as biomarkers and therapeutic targets has also been supported by 

the identification of potential cathepsin inhibitors, which could be used to modulate the 

activities of cathepsins in a range of diseases.  
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Diabetic nephropathy is a condition in which there will be deterioration of kidney function due 

to diabetes which results in chronic kidney failure. Diabetes is one of the fatal causes of kidney 

problems. Chronic diabetes kidney disease is one of the leading causes of end-stage kidney 

disease (ESKD) worldwide, and also it is responsible for cardiovascular risk. Diabetes is 

responsible for certain morbidity and mortality rate. The occurrence of diabetes nephropathy 

due to some pathological conditions like Renal fibrosis, mesangial enlargement, glomerular 

hypertrophy, oxidative stress and tubular irritation are discussed in the article. Here, role of 

TGF-β/SMAD pathway for the development of diabetes which further leads to diabetic 

nephropathy is reviewed and discussed. Different risk factors are the primary cause of diabetes 

nephropathy such as hyperglycaemia are responsible various treatments available for diabetes 

nephropathy are discussed. Various treatments such as use of: SGLT2 inhibitors, GLP1 agonist, 

DPP4 inhibitors and newer targets are phosphodiesterase inhibitors, Vitamin D analogue, TGF 

beta Blockade and many other. This review will further highlight different current therapeutic 

approaches for Diabetes Nephropathy and use of various Novel treatments are point up. 
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Recently evidence found which proves causal link between gut microbiota and cardiovascular 

disease, fecal microbiota changes leads to the development of various cardiovascular disease. 

Gut microbiota imbalance leads to gut dysbiosis. Various metabolites of the gut microbiota 

play a significant role in the imbalance and leads to produce CVDs. Recently trimethylamine 

N-oxide (TMAO) causal link is found to produce Atherosclerosis. Another secondary 

metabolite like bile acid is might affect the cardiovascular effects, Secondary fatty acids 

(SCFAs) is important metabolite responsible for CVDs. In this article we review gut microbiota 

and the various causal link between Gut microbiota and CVDs.  
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Abstract: Idiopathic pulmonary fibrosis (IPF) is a persistent, recurrent, lethal lung disease that 

causes the lungs to gradually scar, associated with early mortality. In recent years, there has 

been a substantial advancement in the pathophysiology knowledge, clinical diagnosis, and 

treatment of IPF. Although the two antifibrotic medications pirfenidone and nintedanib have 

recently been approved, led to a significant reduction in lung function decline, there is still no 

cure for IPF, which leads to the development of novel therapeutic strategies. Novel therapeutic 

targets are currently the focus of various clinical phase I-III investigations. In addition, 

nonpharmacological approaches to palliative care, pulmonary rehabilitation, lung 

transplantation, comorbidity management, are being developed with the goal of enhancing 

symptom control and quality of life. Here list of new therapeutic attempts as well as potential 

future approaches are summaries to treat these devastating diseases. 
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The diabetes has increased worldwide and doubled over the last two decades. Cardiomyopathy 

occurred due to abnormal myocardial structure and performance in the absence of other cardiac 

risk factors, such as coronary artery disease, hypertension, and significant valvular disease. 

Diabetes affects every organ in the body. A change in the metabolic status, impaired calcium 

homeostasis and energy production, increased inflammation and oxidative stress, as well as an 

accumulation of advanced glycation end products are among the mechanisms implicated in the 

pathogenesis of diabetic cardiomyopathy. There are many hypotheses and well-evidenced 

mechanisms by which diabetic cardiomyopathy as an entity develops. Diabetic 

cardiomyopathy found to be associated with abnormality in cardiac structure and 

morphological changes like (myocardial hypertrophy, left ventricular dysfunction, myocardial 

fibrosis), hypertension. The major etiological factors are oxidative stress, RAAS, myocardial 

hypertrophy, inflammation, myocardial lipotoxicity, mitochondrial dysfunction, 

microcirculation impairment in the myocardium, abnormal myocardial calcium handling , 

insulin resistant. This review focuses on pathophysiology of diabetic cardiomyopathy, 

treatment and novel target to develop management strategy.  
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Epileptic encephalopathy is defined as a condition where the epileptic activity itself may 

contribute to the severe neurological and cognitive impairment seen, over and above that which 

would be expected from the underlying pathology alone. The inter-ictal discharges and the 

impact of the seizures themselves on the cognitive delay or regression that is a common feature 

of these syndromes. The syndromes also differ in many ways and provide summary of the key 

features of the early onset epileptic encephalopathies including Ohtahara, West syndromes, 

Dravet syndrome in addition to later childhood-onset syndromes such as Lennox Gastaut 

syndromes and Landau Kleffner syndrome. A genetic etiology has been revealed in more than 

half of all epilepsies and solitary gene mutation or defects in neurotransmitter receptors or ion 

channels have been associated with most inherited or genetic forms of epilepsy. Herein we 

summarize the most recent advances in genetic testing like whole exome sequencing and 

provide up-to-date approaches for the choice of the correct test for some epileptic disorders 

and attune treatments that are already applicable in some monogenic epilepsies like drug 

repurposing, hormonal therapy, cell therapy, natural products, diet therapy and surgery in 

severe cases. Recently been identified such as the viral gene therapy and the non-viral gene 

therapy, some recently introduced anti-epileptic or anti-seizure drugs like perampanel etc. A 

proper understanding of different severe epileptic syndromes is necessary to understand the 

rationale for treatment. It is indispensable that the identification and treatment of psychiatric 

co-morbidities, developmental and behavioural are not forsaken and that a rational, holistic 

approach is taken to the administration of epileptic encephalopathies. 
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Diabetes is a lifelong (chronic) disease and it is a group of metabolic disorder characterized by 

elevated level of blood glucose, diabetic complications are associated with both microvascular 

and macro-vascular disease. Diabetic retinopathy (DR) is the most common complication of 

diabetes mellitus (DM). It has long been known to be a microvascular condition, numbers of 

interdependent mechanism pathways are associated with hyperglycemia promote pathogenesis 

of diabetic retinopathy DR, including polyol pathway, Hexosamine pathway, activation of 

protein kinase (PKC), diabetic retinopathy is largely asymptomatic and, by the time impaired 

vision is experienced, pathology may be significantly advanced from non-proliferative to more 

severely proliferative DR, in which the abnormal growth of new vessels occurs. Microvascular 

lesions must be found in order to diagnose DR. Treatment for DR is still difficult but some 

anti-vascular endothelial growth factor (ANTI-VEGF) medication became available along with 

steroids, and it showed impressive therapeutic results in DR. However, the majority of 

individuals did not have a clinically significant improvement in their vision and conventional 

treatment for diabetic retinopathy is limited, this review covers the current as well as novel 

therapeutic angles in diabetic retinopathy. 
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Background: Uric acid is end-product of purine metabolism by enzyme xanthine oxidase 

(XO). Xanthine oxidase inhibitors are used for management of hyperuricemia and gout. Ferulic 

acid is a natural compound having in vitro XO inhibitory activity. Objective: The effect of 

ferulic acid in potassium oxonate (PO) induced hyperuricemia in rats was evaluated. Methods: 

Female Wistar rats (b. weight: 200 to 300 gms) were divided in 5 groups each containing 6 

animals. Normal control group received vehicle only. All the animals except normal control 

received potassium oxonate (250 mg/kg, i.p.) & UA (1 gm/kg, p.o.) (day 1, 3, 5 & 7). Standard 

group received allopurinol (15 mg/kg, p.o.). Test groups, FA-30 and FA-100,  received ferulic 

acid 30 & 100 mg/kg respectively (per oral from day 1 to 7). Animals received either standard 

or test drug 1 hr after the i.p injection of PO. Blood and urine were collected on day 1, 3, 5 & 

7. Serum UA & creatinine, urine UA, creatinine clearance (CLCr), urine pH, water intake & 

urine volume were measured. Inhibition of XO was measured in liver homogenate. Results: 

Serum UA, urine UA & serum creatinine were significantly elevated in disease control group 

with significant decrease in CLCr. Allopurinol & ferulic acid treated animals showed 

significantly decrease in serum UA, urine UA & serum creatinine with significantly increased 

CLCr. Ferulic acid treatment at both doses showed significant XO inhibition. Conclusion: 

Ferulic acid shows anti hyperuricemic effect in potassium oxonate induced hyperuricemia in 

rats through XO inhibition.  
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Background: Rheumatoid arthritis (RA) is systemic autoimmune disease of joints associated 

with persistent joint pain, irreversible deformities, functional disability ultimately leading to 

poor quality of life. Methodology: A prospective, observational, cross sectional and multi-

centric study was conducted in RA patients to assess health-related quality of life (HRQoL), 

disease activity scores and correlations between them. Demographic data, family history, 

medical and medication history, comorbidities was recorded. HRQoL was assessed using SF-

36 questionnaire. Disease activity was assessed using Disease Activity Score-28 (DAS28) 

based on CRP, Clinical Disease Activity Index (CDAI) and Simplified Disease Activity Index 

(SDAI). Correlation between different disease activity scores (DAS28-CRP vs SDAI, DAS28-

CRP vs CDAI, SDAI vs CDAI); between SF36 score and activity scores (SF36 vs DAS28-

CRP, SF36 vs SDAI, SF36 vs CDAI) was calculated. Results: Out of 121 RA patients, 72 % 

were female. Majority of patients had positive family history, high disease severity and anemia 

as major comorbidity. Strong positive correlation was found while comparing DAS28-CRP(4) 

vs CDAI, DAS28-CRP vs SDAI and SDAI vs CDAI (R > 0.8). Total SF-36 score showed a 

strong negative correlation with the DAS28-CRP, SDAI and CDAI with the correlation 

coefficients of -0.981, -0.855, -0.799 respectively. Additionally, DAS28-CRP showed strongly 

negative correlation with all the domains of SF36 while CDAI and SDAI had correlation with 

only few domains of SF36. Conclusion: The prevalence of RA is higher in females and 

increased disease severity is associated with decrease in HRQoL. DAS28-CRP is better score 

for evaluation disease severity in RA patients rather than CDAI and SDAI.  
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Aim: To analyze the complications and failures of implantation in medically compromised 

patients in order to elucidate risk factors. 

Rationale of the study: Medical implantable devices have become important tools to treat 

people with chronic conditions like heart disease, diabetes and epilepsy. Millions of people 

across the country live with some type of medical device in their bodies They are made 

of  metal, plastic, ceramic or other materials Evolution of medical implants with advancements 

in medical field possess risks associated with it like blood poisoning, hypersensitivity reactions, 

metal on metal wearing hazards, thrombosis with drug-eluting stents etc. In 2017, the 

government of India issued the Medical Devices Rules 2017 for regulating medical devices 

used throughout the country but still numerous reports of deaths and hospitalization cases drew 

attention towards the need for a parallel system for surveillance of medical devices. 

Methodology: Literature based observational analysis of demographic data, related to the 

adverse event of medical implants that may influence the future strategy. 

Conclusion: Early detection of any suspected medical implant adverse events and analyze the 

assessment of signals by using active as well as passive surveillance methods to avoid any 

medical emergency 
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Oral cancer is one of the most common subtypes of head and neck cancer. It spreads in the 

linings of cheeks, tongue, teeth, lips and palates. The higher incidence rate of oral cancer is 

associated with increase in resistance to conventional therapy. So, effect of chemotherapy in 

treatment of cancer also affects. This leads to increase in relapse and associated side effects. 

Drug repurposing is an emerging strategy to increase the efficacy and reduce the side effects 

of chemotherapy. A study with Ivermectin, an antiparasitic agent was conducted to evaluate 

the pharmacological activity and mechanism of action in 4- Nitroquinoline-1-oxide (4-NQO) 

induced oral cancer in rats. Rats were divided in seven groups: normal control, 4-NQO induced 

oral cancer, 24.5 mg/kg 5-fluorouracil (5-FU) treated, 2.5 mg/kg ivermectin treated, 3.75 

mg/kg ivermectin treated, 5 mg/kg ivermectin treated and 24.5 mg/kg 5-FU+5 mg/kg 

ivermectin treated. Oral cancer was induced by applying 0.5% 4-NQO on the tongue of rats 

thrice a week for 12 weeks followed by 4 weeks of treatment. At the end of the study, tongues 

were excised for estimating tumor specific parameters, biochemical estimations and 

histopathological studies. Results demonstrated that animals treated with 5 mg/kg ivermectin 

and combination of 5-FU+ivermecting showed significant reduction in levels of Vascular 

Endothelial Growth Factor and Transforming Growth Factor beta (TGF-β) whereas increased 

levels of caspase 3 and P53 genes. It was concluded that repurposing of ivermectin as anti-

cancer drug exhibited synergistic anti-cancer activity when given in higher doses in 

combination with conventional therapy. 
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Breast cancer is heterogeneous, hormone-dependent disease and one of the most prevalent 

causes of mortality among women worldwide. Histologically, breast cancer is classified into 

Luminal A, Luminal B, Triple Negative Breast Cancer (TNBC), and Human epidermal growth 

factor receptor (HER2+) with 15-20% of patients showing Her2 receptor positive status. 

Trastuzumab, a monoclonal antibody, is used as a targeted therapy to treat both early-stage and 

advanced-stage HER2+ breast cancer patients. Despite trastuzumab’s clinical efficacy, patients 

acquire resistance that acts as a limiting factor to the therapy’s efficiency. Different reasons 

attributed to trastuzumab resistance are the loss of function of PTEN, overexpression of growth 

factor receptors, such as c-Met and IGF-1R, the presence of a truncated form of HER2 

(p95her2) that lacks a trastuzumab-binding domain that lacks trastuzumab binding ability. 

Therefore, there is an urgent need to investigate the underlying molecular biology of breast 

cancer for better therapeutic management. Lately, the focus has shifted to understanding the 

involvement of non-coding RNAs in inducing trastuzumab resistance in patients. miRNAs, a 

small non-coding RNA regulates gene expression at the post-transcriptional level and plays a 

major role in tumorigenesis and in various phases of cancer. The role of microRNAs is 

observed in the induction of trastuzumab resistance, hence making them a lucrative therapeutic 

target. In our study, we observed upregulation of miR-429 in trastuzumab-resistant breast 

cancer cells and identified them as onco-mir. Bioinformatics analysis indicated ZEB1gene as 

the target of miR-429. Involvement of ZEB1 in breast cancer is observed and is majorly 

involved in epithelial-to-mesenchymal transition (EMT), resistance to anti-tumor drugs, and 

metastasis. In-silico analysis showed the involvement of miR-429 in various pathways that are 

dysregulated in breast cancer. We will further analyze the miRNA-mRNA axis in the in-vitro 

model to decode the role of the miR-429-ZEB1 axis in trastuzumab resistance.   
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Reports from WHO (2020) indicate that breast cancer is the prevalent cause of mortality 

amongst females across the globe. Breast cancer (BC) is a heterogeneous disease and is 

histologically classified into Luminal A, Luminal B, Triple Negative Breast Cancer (TNBC), 

and basal-like. Currently, the treatment regime of breast cancer is dependent on the presence 

of hormone receptors – Estrogen (ER), Progesterone (PR), and Human epidermal growth factor 

(Her2neu). 60-70% of BC patients are diagnosed as ER-positive and are treated with selective 

estrogen receptor modulators (SERMs), chiefly Tamoxifen. Tamoxifen is a universally 

accepted drug that is cost-effective and with minimum side effects. Resistance to treatment 

modalities is a major obstacle in the therapeutic regime from which 20-30% of tumors develop 

resistance due to tamoxifen. Hence, it has become the need of the hour to identify the 

underlying mechanisms that cause tamoxifen resistance in ER+ tumors. Studies now focus on 

deciphering the role of non-coding RNAs in causing resistance in breast cancer. Non-coding 

RNAs are classified into small non-coding RNAs such as microRNAs (miRNAs) and long non-

coding RNAs (lincRNAs). Our study identified miR-375 as a causative agent for tamoxifen 

resistance in breast cancer patients using bioinformatics tools. miR-375 is downregulated in 

tamoxifen-resistant patients and is identified as a tumor-suppressive miRNA. Further 

bioinformatics analysis shows the role of tumor-suppressive miR-375 and its target HuD in 

various cancer-related pathways. The role of HuD has been observed in breast cancer and plays 

an important role in resistance to anti-tumor drugs. In the future, in vitro analysis will be 

explored.  
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Genetic ancestry is inscribed on the DNA is now well known and is thriving for deeper 

acknowledgement over individualistic concern . This is something that genetic genealogy 

covers on the remark of explaining the ancestry of an individual. There are several aspects of 

this including genealogical information in prior diagnosis of genetic (mendelian) diseases, 

where advanced screening of genes within the family and at least three generation data is used 

to have precision. There can be several parameters for this and different types of information 

could be extracted about the family history of diseases, risk assessment so that the analysis 

becomes worth mentioning. The importance of this can be known, as due to mutation defects 

are present in a single gene like occurring in cystic fibrosis, sickle cell anaemia. The chances 

of risk of occurrence of many common disorders can be deciphered for future generations. As 

there are different methods of testing one that involves health practitioners and the other where 

the requirement of a practitioner is not a necessity. The advancements that fetched are of keen 

interest for researchers globally. 
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Cannabis is an ancient recreational psychoactive drug of abuse known to mankind. Cannabis 

is like a double-edged knife, with two types of basic ingredients THC and CBD, where THC 

has a psychoactive effect and CBD has medicinal benefits. Despite having numerous 

therapeutic effects, due to its abusive potential, it is still not legalised in several countries. 

Additionally screening of metabolites of these abusive agents from individuals is a major 

challenge. ‘Cannabis intoxicant in living and deceased is an important medico-legal topic, but 

only a limited number of studies examine synthetic cannabinoids in living and deceased 

humans. Insufficient capacity to identify, analyse and report NPS is recognized as a factor in 

the low level of information received from some countries. The primary psychoactive 

ingredient of synthetic cannabis, D9-tetrahydrocannabinol (THC), contributes to diminished 

cognitive and psychomotor activity, leading to an increased risk of death from fatal motor 

vehicle crashes and other trauma. Challenge to detect the parent synthetic cannabinoids 

metabolite in drug screening procedures still prevails, Few quantitative studies have been 

carried out to determine the amount of cannabinoids present in smoking mixtures. The 

cannabinoids are resolved using gas chromatography, but identification and quantification is 

limited by availability of pure reference samples. GC MS MS, calorimetric detection, 

immunological detection using ELISA and immunoassay kits are developed to detect the 

natural cannabinoids. However, no field tests are available that will detect the majority of 

synthetic cannabinoids due to absence of methods for detection in trace amount in several 

tissues. 
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Coronavirus (CoV) first emerged in Wuhan, China in 2019 and in short span of time it was 

spread throughout the world. Since, then several studies have been carried out to find a 

treatment for coronavirus disease- 2019 (COVID- 19) by understanding their structure and 

pathophysiology. In this review article, we have discussed the role of various enzymes of host 

in the entry and replication of the virus within the host’s alveolar tissue. Enzymes such as 

transmembrane protease serine 2 (TMPRSS2), cathepsin L (CatL), papain like protease 

(PLpro), RNA-dependent RNA polymerase (RdRP), dipepttidyl peptidase-4 (DPP4), etc. 

which has a major role in viral entry and survival can be targeted in order to reduce the viral 

load and infection. Also, various drugs have been listed and correlated with the pathogenesis 

of the viral infection and can be seen as potential therapeutics in treating the disease. In addition 

to this, cytokine storm which generally develops during severe CoV infection is also discussed 

and various pathways associated with it such as janus kinases/ signal transducer, and activator 

of transcription proteins (JAK/STAT), p38 mitogen-activated protein kinase (MAPK) pathway 

can be targeted to reduce fatality. The treatment options currently available are also mentioned 

including the vaccines along with various newer therapeutic approaches are also discussed such 

as role of lipids in viral infection, monoclonal antibody (mAb), interferon (IFN)- based 

immunotherapy, as well as the clustered regularly interspaced short palindromic repeats 

(CRISPR)/ CRISPR-associated proteins (Cas) enzyme technology. 
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Amino acid benefit on growth of muscles, Healing and repair, Normal digestion, connective 

tissue and skin, providing energy in body and healthy hair, skin and nail, L-histidine and L-

threonine are essential amino acid. Essential amino acids cannot be made by the body they 

from food. Threonine amino acid prevents fatty build up in the liver, moisturizes hair, help in 

anxiety, strong digestion and sleep aid and histidine is important anti-inflammatory factor.In 

this study, HPLC method was developed for estimation of L-Histidine and L-Threonine from 

pharmaceutical dosage form by pre column derivitazation method. Pre-column derivatizing 

reagents most typically used for amino acid analysis are o-phthalaldehyde, phenyl 

isothiocyanate (PITC), fluorescamine, and dansyl chloride. Here Stationary phase used was 

C18, 250 × 4.6mm, 5.0 μm particle size. and mobile phase containing phosphate buffer (pH 

6.3): Acetonitrile in gradient mode. The flow rate was 1.0ml/min. The described method was 

validated with respect to specificity, linearity, accuracy and precision. Result of each parameter 

was met with its acceptance criteria. 
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Recently, the Central Drugs Standard Control Organization (CDSCO) approved uncoated 

bilayered tablets of remogliflozin etabonate (100 mg) and vildagliptin (50 mg) for the treatment 

of diabetes. No stability indicating high-performance thin-layer chromatography (HPTLC) 

method reported for the above-mentioned formulation. Thus, a simple, accurate and reliable 

stability indicating HPTLC method has been developed and validated. It was performed on a 

precoated silica gel 60 F254 TLC plate, with toluene: ethyl acetate: methanol: ammonia 

(1:7:1.5:0.5 % v/v/v/v) as the mobile phase. The quantitation was performed over the 

concentration range of 10-50 µg/band for remogliflozin etabonate and 5-25 µg/band for 

vildagliptin using 210 nm as the detection wavelength. The HPTLC method resulted in a 

compact and well-resolved band for remogliflozin etabonate and vildagliptin at retention 

factors (Rf) of 0.64 ± 0.02 and 0.46 ± 0.02, respectively. The method had the potential to 

determine these drugs simultaneously from dosage forms without any interference of the 

tablet’s excipients. Remogliflozin etabonate and vildagliptin were also subjected to acid, base, 

oxidation, wet, heat and photo-degradation studies. The degradation products obtained were 

well resolved from the pure drugs with significantly different Rf values. As the method could 

effectively separate the drugs from its degradation products, it can be used for stability-

indicating analysis. Further, it was validated according to ICH criteria and has shown good 

linearity, sensitivity, precision, robustness, accuracy, and specificity statistics. Additionally, it 

was applied to marketed formulation for doing assay. The outcomes were discovered to be in 

good agreement, on assay, with label claims. 
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Objective: DT, taxane drug that shows its cytotoxic and anti-proliferative effect by modulating 

microtubule polymerization, decreasing depolymerization and arresting cells at G1/M phase of 

cancerous cell cycle. QR, natural flavonoid holds anti-oxidant, anti-inflammatory and anti-

cancer properties which has potential of inducing apoptosis, along with arresting cells in G1/M 

phase of the cell cycle thereby, providing apoptotic and anti-proliferative effects. So, main 

objective of this research is to develop and validate simpleisocratic HPLC method for 

simultaneous estimation of drugsfollowing ICH guidelines. Method: The analysis was carried 

out on Shimadzu LC 20 series HPLC model, using Shim-pack C18 GST H column. The mobile 

phase of acetonitrile (ACN) and water in 60:40 v/v was used, kept at flow rate of 1ml/min. The 

column temperature was set at 30 ± 2°C and peaks were detected at 243 nm. Result: The well-

separated peaks of DT and QR were observed at 243 nm with retention time of 2.341 ± 0.027 

and 5.218 ± 0.056 min respectively. The linear calibration plot was established keeping 

concentration range from 2 to 6 µg/ml of both drugs. The LOD of DT and QR was observed to 

be 2.521µg/ml and 4.671µg/mlwhereas, the LOQ was observed to be 7.640 µg/mland 14.842 

µg/mlrespectively. The repeatability testing showed that developed method was accurate and 

precise. RSD% of the determination of precision was <2%. Conclusion: The method 

developed helped in estimating DT and QR simultaneously.  
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In-vitro release testing is an important parameter to consider when examining product safety, 

efficacy, and quality. The aim of the present study was to develop a novel method for 

determining the in-vitro release of propofol in the formulation. This study involves the 

development of an in-vitro release test method for propofol injection 1%, an oil-in-water 

emulsion used as an intravenously administered short-acting hypnotic. In-vitro release studies 

have been difficult due to the low solubility of propofol. The method was developed using 

isocratic mode high-performance liquid chromatography (HPLC) with methanol: water (85:15) 

as a mobile phase and at a flow rate of 1 mL/min. Various buffers were prepared using 

Polyethylene Glycol (PEG), Sodium Lauryl Sulphate (SLS), Tween, and Alcohol in 

combination with pH 7.4 phosphate-buffer saline (PBS) as a dissolution medium. A study was 

conducted on the solubility of propofol. Solubility studies of buffer preparations showed that 

propofol was more soluble in 30% v/v alcohol preparations than all other preparations. Release 

profiles were performed in a buffer containing 30% v/v alcohol at 100 RPM and a bath 

temperature of 37 °C. A gradual increase in the release pattern was observed during the 

experiment. A final experiment showed that 72% of propofol was released from the 

formulation after 48 hours. It might be necessary to further optimize the method in order to 

achieve the most optimal release from a regulatory point of view. 
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Bacoside-A is a common biomarker of Bacopa Monnieri, a commonly used herb in Ayurvedic 

formulations for the treatment of various CNS disorders. Stability indicating RP-HPLC method 

for the estimation of bacoside-A (mixture of bacoside A3, bacopaside-II, jujubogenin (isomer 

of bacopasaponin-C) and bacopasaponin-C) from Bacopa Monnieri plant extract and its 

marketed formulation was developed. The marker compound bacoside–A was resolved using 

mobile phase acetonitrile:phosphoric acid (30:70 v/v) with gradient elution on a C18 column 

at ambient temperature. The detection was performed at 205 nm. The pure bacoside-A, plant 

extract, and marketed formulation were subjected to forced degradation and accelerated 

stability studies. The developed RP-HPLC method was further validated as per ICH guidelines. 

The retention time was found to be 17.98,18.56,20.27,21.20 min for four different peaks of 

bacoside A3, bacopaside-II, jujubogenin and bacopasaponin-C respectively in standard 

bacoside-A, plant extracts, and tablets. The developed method can be used satisfactorily for the 

quantification of all four components in the presence of degradation products. Forced 

degradation study revealed that all components of bacoside-A was found to follow first-order 

kinetics during acidic and alkaline hydrolysis. The contents of all four components was reduced 

considerably at the end of accelerated stability studies in standard bacoside-A, plant extract, 

and tablets. It was concluded that moisture and pH play a pivotal role in maintaining the 

stability of Bacopa Monnieri formulations. The developed method can serve as a quality 
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control tool to determines the effect of various environmental factors on the content of 

Bacoside-A in herbal and polyherbal formulations. 
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Accurate and precise stability indicating method was developed for the simultaneous 

estimation of Teneligliptin and Rosuvastatin in Tablet dosage form by force degradation 

studies. Column ECO-C18 5μ (15mm*4.6mm*5μ (particle size), Buffer pH 6.8: ACN 75:25 

(V/V) + 1 triethylamine Mobile phase, Flow rate 1 ml/min and Detection wavelength 280 nm 

was used throughout the practical. Retention time of Teneligliptin and Rosuvastatin was found 

to be 5.820 min and 8.667 min Respectively, developed method was validated as per ICH 

guideline Q2R1. Method was Linear, Precise, Accurate and Robust, Both the drugs were 

Exposed to different stress condition like Acid, Base, Oxidative, Thermal and Photo 

degradation. The drugs were found to be more degraded in Acidic and Oxidative Conditions. 
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Rapid, precise, accurate, specific and simple stability indicating LC-MS/MS method was 

developed for simultaneous estimation of Dapagliflozin Propanediol (DAPA) and Metformin 

Hydrochloride (MET) in its tablet dosage form. The method was performed on a column C8 

RRHD Eclipse (150 × 4.60 mm, 5 µm). The mobile phase was 5 mM Ammonium Acetate 

Buffer pH-4.0, methanol and acetonitrile in a proportion of 30:65:05 respectively. The flow 

rate was 0.4 mL/min and effluent were monitored at 227 nm. The retention time were observed 

7.297 and 3.230 min for DAPA and MET respectively. The drug was subjected to acid and 

alkali hydrolysis as stress conditions. From the mass spectra, it was found that two degradant 

peaks were observed in the standard mixture and the sample during alkali stress condition and 

probable degradants formed. The method was validated as per ICH guideline. The standard 

curve was found linear over range of 60-140 μg/mL for DAPA and 300-700 μg/mL for MET 

with correlation coefficient of 0.9969 for DAPA and 0.9975 for MET. The LOD was 2.959 

µg/mL for DAPA and 8.893 µg/mL for MET. The LOQ was 8.967 µg/mL for DAPA and 

26.949 µg/mL for MET. The % recovery was found to be in the range of 98–102%. The 

precision was within limit (RSD˂2%) The proposed stability indicating LC-MS/MS method 

can be successfully utilized for simultaneous estimation of DAPA and MET in combined 

dosage form without any prior separation of individual drugs and no interference was found 

due to degradant formed during stress condition. 
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L. reticulata is well known for its galactogogue properties has been extensively studied and 

well established. The development and validation of a reliable RP-HPLC method for the 

analysis of phytosterol from bioactive fraction stigmasterol in L. reticulate was conducted 

using chloroform extract. Developed plates were observed at 366 nm after drying and heating 

at 105°C for 10 min. The determination of stigmasterol was carried out using Phenomenex 

C18- column (250 x 4.6 mm, 5 micron) as stationary phase, with mobile phase ACN : Water 

(96.0 : 4.0 %v/v); flow rate 1mL/min and detection wavelength 215 nm. The PDA detector was 

used for the profiling of stigmasterol. Developed method was linear in the range of 100–

500μg/ml, with correlation coefficients of 0.993. Developed method was validated according 

to ICH Q2 (R1) guidelines for linearity, precision (%RSD), repeatability, LOD and LOQ was 

found to be acceptable. Lower values of LOD (15.01 µg/mL) and LOQ (45.03 µg/mL) 

suggested the sensitivity of the method. The sample was then subjected to forced degradation 

using acid, base, peroxide and photolytic conditions. Complete degradation was found in 1N 

NaOH containing alkaline hydrolysis condition. Under accelerated conditions of 40°C ± 2°C 

temperature and 75 ± 5% RH degradation of standard and extract phytosterol was found around 

17.61 % and 23.32 %. 
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Background: Despite the fact that standardization of polyherbal medicine is urgently needed, 

it is a difficult undertaking. Phytochemical profiling is one of the most important approaches 

for quality control and standardization of polyherbal medicine since it indicates the medicine's 

quality and efficacy. The goal of the research was to create and validate a simple, fast, and 

accurate RP-HPLC approach for determining Puerarin, Apigenin, and Plumbagin in a 

polyherbal tablet. The phytomarkers were quantified using an RP-HPLC system on a C18 

analytical column with a gradient mobile phase of phosphate buffer to acetonitrile and a 

detector wavelength of 262 nm. According to ICH guidelines, this proposed method was 

validated by potential determinants such as accuracy, linearity, precision, limit of detection, 

and quantification, as well as resilience. Results: Both phytomarkers' calibration curves 

revealed strong linear correlation coefficients. LOD and LOQ were estimated using an equation 

as well. Precision investigations were conducted using intra-day and inter-day intervals, and 

RSD values of less than 2.00 percent were reported. When the formulation was spiked with the 

corresponding phytomarkers, the approach was shown to be accurate, as evidenced by 98.96 

to 101.39 percent and 99.17 to 100.67 percent recovery of Puerarin, Apigenin, and Plumbagin, 

respectively. Conclusion: The method has been proven and can be used to standardize herbal 

mixtures accurately and precisely. The new approach will help preserve the high quality and 

batch-to-batch consistency of polyherbal formulations including active constituents such as 

Pueraria Mirifica, CynodonDactylon, and Plumbago Zeylanica. 

 

 

 



 

2nd NIRMA e-CONFERENCE FOR INTERNATIONAL CONNECT - 2023 

“Recent Advances in Nanotechnology: Drug Discovery & Therapeutics” 

________________________________________________________________________ 

 
 

348 

PA010 
 

Risk Assessment Study for Formulation Development and 

Stability Indicating HPLC Method Development and Validation 

for Bilayer Tablet of Bromocriptine Mesylate and Metformin 

Hydrochloride 

 

Rana Yukti , Shivpalsinh Sarvaiya, Falguni Tandel 

Department of Pharmaceutical Quality Assurance, Parul Institute of Pharmacy, 

Parul University, Vadodara 391760, India 

yuktisrana@gmail.com 
 

 

Risk assessment studies was performed for development of Bilayer tablet formulation 

containing Metformin Hydrochloride and Bromocriptine Mesylate used for the treatment of 

type 2 Diabetes. Quality target product profile was first established and them risk was identified 

as low, medium and High. The impact of critical formulation attributes (CFAs) and critical 

process parameters (CPPs) on critical quality attributes (CQAs) were studied, evaluated and 

optimized. This study leads to the robust formulation having less disintegration time and desired 

sustained release profile. Stability Indicating HPLC method was developed using Zorbax C18 

(250 mm × 4.6 mm id, 5 micron) column and ACN: Potassium dihydrogen ortho phosphate 

(pH3 adjusted with 10% OPA) (Gradient programme) as a mobile phase with flow rate 1ml/min 

and detection wavelength 232nm (Photo Diode Array Detector). Force degradation study was 

performed with different stress conditions like hydrolysis, oxidation, heat and light. 

Degradation percentage was achieved within 10-20%. The developed method was validated 

successfully as per ICH guideline. Specificity of method was proved with peak purity data. 

Linearity of the method was found to be 0.9984 and 0.9988in the range of 12.5-62.5 µg/ml and 

0.2-1.0 µg/ml for Metformin Hydrochloride and Bromocriptine Mesylate respectively. Method 

is precise with % RSD less than 2. Accuracy was proved with % recovery between 98- 102% 

for both drugs. Hence a validated HPLC method is proved to be used for quantification of this 

formulation 
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A rapid, accurate, selective and precise high performance thin layer chromatographic method 

was developed for the simultaneous estimation of Azelnidipine and Chlorthalidone in synthetic 

mixture. The chromatographic analysis was carried out on aluminium plates precoated with 

silica gel 60 F254 as the stationary phase and the mobile phase used was in the ratio of 5: 4.7: 

0.3: 0.1 v/v/v/v. TLC chamber of 10 x 20 cm was used with saturation time of 15 min. The 

retardation factor (RF) for Azelnidipine and Chlorthalidone was found to be 0.43 ± 0.03 and 

0.30 ± 0.02, respectively. Densitometric analysis was carried out at 242 nm. Validation study 

was done following ICH Q2 (R1) guideline. The regression data for the calibration plots 

showed good linear relationship with R2 = 0.999 over the concentration range of 400-1200 ng 

band-1 and 600-1800 ng band-1, respectively for Azelnidipine and Chlorthalidone. The method 

was validated for precision, accuracy and robustness. Minimum detectable amounts were found 

to be 26.71 ng band−1 and 38.39 ng band−1and limit of quantitation were found to be 80.94 ng 

band−1 and 116.033ng band−1 for Azelnidipine and Chlorthalidone, respectively.  In a nutshell, 

the validated analytical method can be productively applied for simultaneous estimation of 

Azelnidipine and Chlorthalidone for routine analysis, in drug formulations and in biological 

matrices. 
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To develop the precise, accurate, economical HPTLC method and to perform the complete 

validation for the estimation of Teneligliptin HBr and Dapagliflozin in their combined dosage 

form. HPTLC method, experiment was performed using a pre-coated silica gel Aluminium 

plate 60 F-254 with Mobile phase as Toluene: Methanol: Ethyl acetate: GAA (4:3:3:03 v/v/v/v) 

at 230 nm detection wavelength. The method was validated for linearity, precision, accuracy, 

LOD, LOQ and specificity as per ICH guideline. The linearity was found to be 400-2000 

ng/band for TENE and 200-1000 ng/band for DAPA, respectively. The LOD and LOQ was 

found to be 0.206 and 0.625 ng/band for TENE and 0.018 and 0.054 ng/band for DAPA 

respectively. %Assay was found to be 100.08±0.01 for TENE and 100.15±0.03 for DAPA 

respectively. The method is successively applied to pharmaceutical formulation because no 

chromatographic interference from the tablet excipients are found. The suitability of this 

HPTLC method for the quantitative estimation of the compounds is proved by validation in 

accordance with the requirements described by ICH guidelines.  
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Infertility is recognised to be one of the most significant and unresolved issues related to 

human. Numerous medicinal plants have been described as an aphrodisiac in countless studies 

due to their positive impact on sperm parameters and sperm motility. One of them is Tribulus 

terrestris(L.) (TT). TT includes various phytoconstituents that have been shown to have 

aphrodisiac action such asprotodioscin and diosgenin.The current work was aimed to develop 

and validate a novel RP-HPLC method for the simultaneous quantitative determination of 

chief phytoconstituents: protodioscin and diosgenin from TT using HPLC-PDA detection. 

Chromatographic separation was performed on a Luna® C18 column; 100 Å, (250 x 4.6 mm x 

5 µm) with ACN (eluent A) and 0.1% FA (eluent B) in gradient elution mode as composition 

of mobile phase at a flow rate of 0.8 mL/min at 204 nm. The run time of protodioscin and 

diosgenin were found to be 4.6 and 24.8 minutes, respectively. When the developed was 

validated according to the ICH Q2 (R1) guideline. The LOD and LOQ for protodioscin was 

4.28 µg/mL and 12.97 µg/mL, respectively. The LOD and LOQ for diosgeninwas 2.69 µg/mL 

and 8.14 µg/mL, respectively. The established analytical approach can be employed to estimate 

protodioscin and diosgenin in TT fruit extract and TT-containing poly-herbal formulation. 
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Two methods, Chemometrics using UV spectroscopy and HPLC method were developed and 

validated for the simultaneous estimation of Clonazepam (CLO) and Paroxetine (PXT) in 

combined dosage form. Chemometrics methods including classical least square (CLS), partial 

least square (PLS), multiple least square (MLR) and principal component regression (PCR) 

were performed using UV Spectrophotometer. A set of 25 mixtures were prepared for 

Chemometrics using 6-18 µg mL-1for CLO and 20-60 µg mL-1for PXT. The Chemometric 

methods were validated as per IUPAC guidelines and figure of merits (FOM) were calculated. 

HPLC was performed using Kromasil 100 C18 and methanol: acetonitrile: 10 mM phosphate 

buffer pH 6.5 having 1% triethyl amine (30:60:10, v/v/v) at 1 mL min-1 flow rate. The retention 

time for CLO and PXT was found to be 1.86 and 2.64 min at 298 nm. The optimized conditions 

showed a linearity in the range of 1 - 9 μg mL-1 (r2= 0.995) for CLO, 10 - 50 μg mL-1 (r2= 

0.998) for PXT. HPLC method was validated as per ICH guidelines. The developed methods 

were successfully applied to combined dosage form for simultaneous determination of both 

drugs. 
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Forced degradation is a prevailing tool used routinely in pharmaceutical development in order 

to advance stability representative methods that prime to quality stability data and to understand 

the degradation pathways of the drug substances and drug products. For pharmaceutical quality 

control, impurities may have unanticipated pharmacological or toxicological effects on quality, 

safety, and efficacy of drugs. Intact mass analysis is the assessment of peptide total molecular 

weight by mass spectrometry without prior digestion of molecule of interest. High resolution 

mass spectrometry serves as important tool in peptide monoisotopic mass determination which 

is used for conformation of high molecular mass of peptide and protein. The forced degradation 

study was performed on SUN API by using several conditions like acid, base, peroxide and 

heat and compared with control sample. All the impurities have been successfully resolved 

with help of column YMC Pack Pro C18 (250x4.0) mm, 3μm and mobile phase used was buffer 

100% and buffer: acetonitrile (1000:1000). The highest degradation was observed in alkali 

condition where 4 impurities were generated. The percentage purity of control sample was 

99.07% and percentage purity of alkali, acid, peroxide and thermal sample was 51.91%, 83%, 

99.11% and 90.98% respectively. The associated advantages of High-Resolution Mass 

Spectrometry (HRMS) make it an invaluable analytical tool for analyte characterization, 

screening, and quantification methodologies for a wide scope of applications across 

pharmaceutical development. These applications include drug discovery, product 

characterizations of both small molecules and novel drug modalities, in vitro and in vivo 

metabolism studies, post approval quality control, and pharmacovigilance. 
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A densitometric high-performance thin-layer chromatography (HPTLC) method was 

developed for the estimation, development, and validation of the Mirtazapine drug. For 

development and validation, TLC aluminium plates precoated with silica gel 60 F254 were 

used as the stationary phase. For development different trial was taken through changing the 

mobile phase. The solvent system consists of butanol: ethyl acetate: tetra hydro furan, under 

the ratio of 7:2:1 (v/v/v) as the final mobile phase.  The detection at an absorbance range of 

293 nm facilitated the quantitative identification of the Mirtazapine. The minimum amount of 

Mirtazapine that could be authentically detected and quantified was 600 ng/spot. Validation 

was performed according to ICH guidelines. In the study of validation of Mirtazapine accuracy 

and linearity data for the calibration plots that showed an accurate linear graph with an R2 value 

of 0.9983 in the concentration range 500-2500 ng/band. Also determine the method 

development of various parameters (precision, accuracy, linearity, limit of detection, limit of 

quantification, etc). For the robustness study of the drug performed by factorial design change; 

analyze the three factors (saturation time, mobile phase ratio, band length) in terms of the order 

associated with the main factors. The results of the present work showed that scanning 

densitometric HPTLC detection was simple, selective, accurate, and proved to be a valuable 

complementary method for the quantitative evaluation of Mirtazapine drugs. 
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Diroximel fumarate (DRF) Vumerity® is a novel drug treatment for multiple sclerosis. The 

main objective of the study is to develop an accurate, simple, precise and specific development 

and validation of stability indicating HPLC method for estimation of diroximel fumarate. The 

HPLC method was developed by using liquid chromatography (Jasco series 4000 with PDA 

detector) and The separation was achieved on Nucleosil C18 (250 x 4.6mm, 5µm) columna 

usingisocratic elution. Mobile phase was freshly prepared by mixing water and acetonitrile in 

the ratio of 65:35 v/v. The flow rate was maintained at 1.0 mL/min. Column temperature was 

25 ºC, Detector wavelength (λ) was monitored at 210 nm, and the injection volume was 20μL 

and run time was kept 13 min. The diluent was used as water: Acetonitrile, (65:35, v/v). The 

developed method was validated in terms of linearity, range, accuracy, precision and 

specificity, robustness, LOD and LOQ as per ICHQ2 (R1). The method had excellent linearity 

in the concentration ranges of (2 to12 µg/mL) with correlation coefficient of 0.9998 and 

having LOD 0.1µg/mL and LOQ 0.5 µg/mL. The recovery ratio was in the range of 98.02%–

100.1%.The precision was performed %RSD values for intraday precision were 0.45% and 

intermediate precision were 1.11% respectively. The drug was subjected to stress degradation 

conditions as per ICH Q1A (R2) guidelines. The significant degradation was observed in 

acidic degradation (19.58%), alkaline degradation (22.31%), Oxidative degradation 

(27.58%), while no degradation was observed in thermal and photolytic degradation 

condition. The developed method can be used to monitor the quality control of the drug and 

it can be applied to stability study. 
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Umbelliferone (UMB) is also referred as7-hydroxycoumarin which is a natural constituent of 

plants belonging to Rutaceae and Apiaceae (Umbelliferae) families. Umbelliferone is used for 

the treatment of bronchitis, hepatitis, and gastrointestinal infections. The plant-derived 

phenolic coumarins have been impersonate to play a role as dietary antioxidants because of 

their consumption by human as fruits and vegetables. Being an important molecule, the 

present research work deals with the forced degradation studies of umbelliferon by using high-

performance thin-layer chromatography through various stability parameters like acid 

hydrolysis, alkali hydrolysis, oxidative stress degradation, hydrolytic induced degradation, 

photolytic degradation, and dry heat degradation. Researchers reported that umbelliferone can 

be transformed to hydroxylated (esculetin), glucosylated (skimmin), and methylated 

(herniarin) derivatives in the enzymatic degradation process. Significant degradation was 

found to occur by acid hydrolysis, base hydrolysis, hydrolytic degradation, and to a lesser 

extent, under thermal stress and photolytic stress; the compound was found to be stable to 

oxidative stress. The present forced degradation study is helpful for food product producers, 

pharmaceutical researchers to predict long-term stability.  
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A high-performance thin-layer chromatographic method for simultaneous determination of 

Fluticasone Propionate and Olopatadine Hydrochloride was developed and validated as per 

International Conference on Harmonization guidelines. High-performance thin-layer 

chromatographic separation was performed on aluminium plates precoated with silica gel 

60F254 and Toluene: Chloroform: Methanol: Ammonia (5:2:3:0.3, v/v/v/v) as optimized 

mobile phase at detection wavelength of 254 nm. Linearity was obtained in the concentration 

range of 300-700 ng/band and 3600-8400 ng/band for Fluticasone Propionate and Olopatadine 

Hydrochloride respectively. The retardation factor (Rf) values for Fluticasone Propionate and 

Olopatadine Hydrochloride were 0.71 and 0.33, respectively. Percent recoveries in terms of 

accuracy for the synthetic mixture were found to be 98.29–98.36% and 99.02–99.03% for 

Fluticasone Propionate and Olopatadine Hydrochloride, respectively. The pooled percent 

relative standard deviation for repeatability and intermediate precision studies was found to 

be < 2% for three target analytes. The effect of four independent variables, methanol content 

in total mobile phase, wavelength, chamber saturation time, and solvent front, was evaluated 

for robustness testing. In summary, a novel, simple, accurate, reproducible, and robust high 

performance thin-layer chromatographic method was developed. 
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Neohesperidin is a bitter-tasting flavanone glycoside found in citrus fruits. Neohesperidin 

dihydrochalcone is a non-nutritive artificial sweeter derived from neohesperidin. In the present, 

a forced degradation study of neohesperidin by using high-performance thin layer 

chromatography through various stability parameters like acid hydrolysis, alkali hydrolysis, 

oxidative stress degradation, hydrolytic induced degradation, photolytic degradation, and dry 

heat degradation was carried out. Significant degradation was found to occur by acid 

hydrolysis, alkali hydrolysis, and to a lesser extent under hydrolytic-induced degradation and 

oxidative-induced degradation. The percentage recovery of neohesperidin was found to be 

lower in acid-induced degradation (0%) and alkali-induced degradation (0%) and more in 

water-induced degradation (97.6%) and oxidative degradation (88.1%). Forced degradation 

studies on Neohesperidin provide information on its intrinsic stability and storage conditions. 
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In the present research work stress degradation of mangiferin and gallic acid was induced to 

establish the stability-indicating power of the validated HPTLC method. Mangiferin is a C- 

glycosyl xanthone derivative that has many health-endorsing biological activities such as 

hypoglycaemic, antioxidant, anti-inflammatory, etc. Similarly, gallic acid, a phenolic 

compound possesses anti-oxidant, anti-microbial, anti-inflammatory, anti-cancer, 

cardioprotective, gastroprotective, and neuroprotective effects.  To elucidate the intrinsic 

stability, both these molecules were subjected to a forced degradation process at conditions 

more severe than accelerated conditions to generate degradation products that can be studied. 

The nature of the stress testing was decided as per the guidance on stability testing of active 

pharmaceutical ingredients and finished pharmaceutical products published as Annex 2 in the 

World Health Organization (WHO) Technical Report Series, No. 953, 2009, and as defined in 

ICH Q1 (R2). Accordingly, Mangiferin and Gallic acid were exposed to oxidation, acid 

hydrolysis, alkaline hydrolysis, photolysis, hydrolytic, and thermal degradation experiments. 

Mangiferin exhibited lower degradation to aqueous hydrolysis (6.3%) compared to acid 

hydrolysis, thermal degradation, and photolysis conditions (19.5%, 38.3%, and 30%, 

respectively). It degrades rapidly in both basic and oxidative environments (81.8% and 86.4%, 

respectively). Gallic acid degraded to a lesser extent under photolytic conditions (12.2%) than 

basic hydrolysis, dry heat, and water (65.8, 60.8, and 50.7 %, respectively). It has also shown 

substantial degradation in acidic and oxidative environments (83.5% and 84.5%, respectively).  
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Various therapeutic agents can be used to treat different disorders. The goal of drug 

development is to identify promising compounds for both established and new illnesses. 

However, factors like rising development costs, generic competition brought on by a number 

of drugs' pending patent expirations, an increase in conservative regulatory policies. Drug 

repurposing is another approach that could partially get around drug discovery's challenges, 

thus it seems like a smart effort. Drug repurposing is not a typical regulatory procedure, either, 

which raises administrative issues and issues. By finding novel targets for the current 

medications, combined with drug candidate screening and refining, recent advancements in the 

field of bioinformatics help speed up the development of new drug repurposing studies. The 

current review discusses the state-of-the-art in drug repurposing along with the use of several 

bioinformatic methods to find new targets for pharmaceuticals already on the market. 
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Since its inception, Green Chemistry has emphasized on the requirement to reduce or eliminate 

the detrimental effects of the numerous organic solvents utilized, both on human health and the 

environment. Safety and environmental effect are two highly critical aspects that are typically 

impacted by analytical procedures. Green chemistry and Analytical Quality by Design (AQbD) 

approaches can be applied to achieve the combined goals of being robust and ecologically 

friendly. The significance and benefits of using both Green analytical chemistry and AQbD in 

analytical procedures are covered in this paper. A structured and meticulous approach to 

method development in pharmaceutical analysis is known as AQbD. To achieve optimal and 

best technique performance, it encourages thorough review and methodical exploration of 

different approaches. Green sample pretreatment, miniaturization of analytical apparatus, a 

decrease in waste created, and assuring the adoption of appropriate waste treatment 

methodologies are the three key components of Green Analytical Chemistry (GAC). The 

AGREE tool, HPLC-EAT tool, the AMVI approach, and greener solvent selection based on a 

solvent selection guide are among the criteria used to assess the greenness of analytical 

procedures. The Design of Experiments is a crucial statistical tool in Quality by Design. A 

novel approach that combines GAC and AQbD has the advantages of being both reliable and 

environmentally friendly. But there is still much that needs to be done and researched in this 

area. AQbD is essential for the future because it gives processes or methods built-in robustness 

and ensures product quality up front rather than after it is produced. 
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Background: Reactive oxygen species mediate oxidative stress, is one of the major causes of 

the athero-thrombotic process involved in the etiology of peripheral arterial disease, ischemic 

strokes, and heart attack. Angiotensin-1 receptor blockers, beta-blockers, angiotensin-

converting enzyme inhibitors, diuretics, calcium channel blockers are traditional cardio-

protective drugs. But the problem associated with these medications is, a person diagnosed 

with high blood pressure in younger age, has to take these drugs for lifelong, which may lead 

to develop harmful drug-induced diseases on long-term use like Alzheimer’s disease, 

Raynaud’s phenomenon, decreased levels of plasma catecholamines, etc. Materials: Among 

all anti-hypertensive agents, angiotensin-1 receptor blockers are safer as they have minimal 

long-term health hazards. Many pieces of the literature suggest that, intake of foods rich in 

anti-oxidant reduces the chance of cardiovascular disease, as they consume free radicals formed 

by various endogenous systems, pathological states or exposure to different physiochemical 

conditions, and improper oxidation of lipids. We can focus on synergistic benefit of both anti-

hypertensive drug and antioxidants. Conclusion: Hence, we can assume that, intake of anti-

oxidant as an active pharmaceutical ingredient may positively benefit in the treatment of 

cardiovascular diseases. Co-administration of existing cardiovascular drug and a suitable anti-

oxidant(s) may produce a better result.  
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Tigecycline (TIG) is a third generation glycylcycline derivative that has been used as an 

antimicrobial agent and anticancer agent since past few years. TIG is an official drug in USP 

and BP. Its intricate structure makes it more vulnerable towards degradation under the 

influence of various environmental factors and leads to generation of impurities. TIG is 

available as a lyophilized powder for injection due to its stability issues. The analysis of TIG 

becomes a cumbersome task for the analysts due to its instability in solution form. The present 

review discusses various analytical and bioanalytical methodologies for the determination of 

TIG from its bulk, lyophilized powder as well as biological fluids along with its 

pharmacopoeial methods for determination of its impurities. Further, the factors responsible 

for the instability of TIG are briefly mentioned along with its physicochemical properties. The 

present review will be helpful to scientists in understanding the loop holes of available 

methodologies and developing new, green and sensitive methodologies using advanced 

statistical tools to develop risk-free methods for estimation of TIG in various matrices. 
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The atypical antipsychotic agents are preferred for the treatment of schizophrenia, depression 

and bipolar disorders. Since they are required to be consumed by patients for prolonged 

duration their safety profiles should be established thoroughly. The commonly used atypical 

antipsychotic drugs are risperidone and ziprasidone. There are several reports available in the 

literature exhibiting their stability towards different environmental stress factors and 

determination of their related substances. It is essential that amount of impurity should be 

<0.1% as laid down by regulatory guidelines so as to avoid the undesirable effects of the 

medicines in patients. The current review is focused on summarizing the analytical methods 

useful for generation, identification, characterization and quantification of impurities and 

related substances present in aforementioned drugs. The patents related to improvised synthesis 

of risperidone and ziprasidone has also been discussed briefly. 
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Tramadol hydrochloride is anarcotic analgesic and centrally acting μ-opioid receptor agonist 

and SNRI (serotonin/norepinephrine reuptake-inhibitor). A simple, accurate and reproducible 

method was developed and validated for the estimation of Tramadol hydrochloride in injection 

form. In chromatographic conditions, Inertsil C8-4 (250×4.6mm,5.0µm) column was used with 

mobile phase consisting of 295ml of ACN &705ml of buffer with column oven temperature of 

25°C, wavelength of 270 nm, flow rate of 1.0 ml/min and injection volume of 10µL. The 

Tramadol hydrochloride injection retention time was found to be at 6.1 min and the %mean 

recovery of assay was obtained between 99.6% to 100.5%. There are two impurities for 

Tramadol hydrochloride, impurity A(lRS,2SR)-2-[(dimethylamino)methyl]-I-(3-

methoxyphenyl) cyclohexanol and impurity E (2RS)-2-[(dimethylamino)methyl] 

cyclohexanone respectively. To generate the impurities, forced degradation was applied to the 

sample according to ICH guidelines. Acidic, basic, oxidative and thermal degradations were 

performed. Under oxidative conditions, impurities were generated and quantified. According 

to ICH Q2 (R1) guidelines, method was validated by parameters like accuracy, specificity, 

LOD, LOQ, SST(System Suitability Parameters). 
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Design of Experiments (DoE) have been widely used to understand the effects of 

multidimensional and interactions of input factors on the output responses of pharmaceutical 

products and analytical methods. It illustrates the principles and applications of the most 

common screening designs, such as two-level full factorial, fractionate factorial, and Plackett 

Burman designs; and optimization designs, such as three-level full factorial, central composite 

designs and Box-Behnken designs. In addition, the main aspects related to multiple regression 

model adjustment were discussed, including the analysis of variance, regression significance, 

residuals analysis, determination coefficients (R2 , R2 -adjacent, and R2 -predicted), and lack 

offit of regression model. Therefore, DoE was presented in detail since it is the main component 

of pharmaceutical and analytical QbD. DoE has been used in the rational development and 

optimization of analytical methods. Culture media composition, mobile phase composition, 

flow rate, time of incubation are examples of input factors (independent variables) that may 

the screened and optimized using DoE. Several output responses (dependent variables), such 

as retention time, resolution between peaks, microbial growth, among other responses can be 

considered as the variables. DoE tools identify and explain how independent variables affects 

the dependent variables. Method Operable Design Region is based on the DoE results. 

Implementation of A-QbD provides robust analytical methods, which plays significant role in 

drug product development. 
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The purpose of the present study was to develop a simple, fast, precise and accurate hptlc 

method for simultaneous estimation of azilsartan-medoxomil and cilnidipine. The 

chromatographic separation was performed using aluminum packed pre-coated with silica gel 

plate 60f254 as stationary phase and chloroform: ethyl acetate: methanol (6:3.9:0.1 v/v/v) as 

mobile phase. The scanning was carried out at wavelength of 241 nm. The method was 

validated as per ich q2(r1) guideline. Rf value of azilsartanmedoxomil and cilnidipine was 

found to be 0.29 ± 0.02 and 0.6 ± 0.02 respectively. Linearity was found in the range of 560- 

1520 ng/band for azilsartanmedoxomil and 140-380 ng/band for cilnidipine. Correlation 

coefficient for azilsartanmedoxomil and cilnidipine was found to be 0.999 and 0.998 

respectively. The lod and loq for azilsartanmedoxomil were found to be 8.58 ng/band and 26 

ng/band respectively and for cilnidipine the LOD and LOQ were found to be 0.54 ng/band and 

1.64 ng/band respectively. Percentage recovery was found to be in the range of 99.89- 

101.77%for azilsartan-medoxomil and 99.85-101.60% for cilnidipine. 
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A Reverse phase high performance liquid chromatographic method has been developed for 

estimation of Ondansetron hydrochloride in bulk and pharmaceutical dosage form. The 

chromatogram was obtained with methanol, acetonitrile and distilled water (50:30:20) as 

mobile phase, C18 HPLC column (250mm × 4.6mm) kept at 30° UV detection at 249 nm. The 

compound was eluted gradually at a flow rate of 1.0 ml/min. The average retention time of 

ondansetron was 4.997 min. The method was validated as per ICH guidelines for linearity, 

accuracy, precision, limit of detection and quantification, system suitability and robustness. 

The calibration curve was linear (R2>0.998) over the concentration range of 5-35 ug/ml for 

Ondansetron hydrochloride with recovery studies was above 97%. This method is simple, rapid 

and suitable for routine quality control analysis in pharmaceutical analytical department. 
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The UV-spectrophotometric method has been developed for the estimation of embelin, isolated 

from Embelia ribes berriers. The UV spectra of Embelin in methanol as solvent was obtained 

at 294.3 nm wavelength. The drug follows linearity in the concentration range of 2–12 μg/ml 

with a correlation coefficient value of 0.997. The proposed method was applied to 

pharmaceutical niosomal formulation and 97.99% amount of drug was estimated and was 

found to be in good agreement with the label claim. The accuracy of the method was checked 

by recovery experiment performed at three different levels, i.e., 80%, 100%, and 120%. The % 

recovery was found to be in the range of 98.54– 99.98%. The low values of % RSD are 

indicative of the accuracy and reproducibility of the method. The precision of the method was 

studied as an intraday; interday variations, and repeatability. The % RSD value < 2 indicates 

that the method is precise. Ruggedness of the proposed method was studied with the help of 

two analysts. This method is simple, rapid and suitable for routine quality control analysis and 

for the estimation of embelin in herbal formulation in herbal industry. 
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A simple, accurate and precise RP-HPLC method for the simultaneous determination of 

Metformin hydrochloride and Evogliptin tartrate from pharmaceutical dosage forms was 

developed and validated. Liquid chromatography system equipped with a shim-pack GIST C18 

column (250 mm x 4.6 mm, 5 μm). The mobile phase contained methanol: water (pH 2.5): 

ACN in a ratio of 45:45:10. Eluted compounds were measured at 265 nm. Metformin 

hydrochloride and Evogliptin tartrate eluted with good resolution at 2.4 and 5.6 minutes, 

respectively. Theoretical plate number, tailing factor, and all verification parameters were 

found to be acceptable according to ICH Q2 (R1) guidelines. Metformin HCl and Evogliptin 

tartrate were found to be linear in linearity studies over the concentration ranges of 200-600 

μg/ml and 2-6 μg/ml, respectively, with correlation coefficients of 0.995 and 0.996, 

respectively. Recoveries for metformin HCl and Evogliptin tartrate ranged from 98 to 102%, 

including the precision of the proposed study. A tablet study was conducted and found to be in 

the range of 98-102%. 
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Rasagiline mesylate is a monoamine oxidase inhibitor that is commonly used to alleviate the 

symptoms of Parkinson’s disease. This work implements a  green analytical chemistry develop 

an HPLC and RP and NP HPTLC method were developed and validated for the quantitative 

determination of Rasagiline Mesylate in pharmaceutical formulation. The different analytical 

performance parameters such as linearity, precision, accuracy, specificity, limit of detection, 

limit of quantification, Robustness, were determined according to the ICH Q2R1 guidelines. 

In HPLC method the drugs were resolved using a mobile phase – water:acetic acid: Isopropanol 

(60:40%v/v) with pH adjusted to 3.0 using phosphoric acid on a C18  column in gradient mode. 

The retention time of Rasagiline Mesylate was 2.8 min. In NP-HPTLC method the 

chromatograms were developed by using a mobile phase of Butanol: ethyl acetate: glacial 

acetic acid (4.5: 4.5:  1 %v/v) on precoated plate of silica gel and quantified by densiometric 

absorbance mode at 200nm. The Rf value of Rasagiline Mesylate was 0.32. Recovery value at 

99.78% to99.98%, %RSD of 1.04 and linear dynamic range at r2=0.999. In RP-HPTLC method 

the chromatograms were developed by using a mobile phase of Iso propanol:ethyl acetate: 

glacial acetic acid (6: 4:  0.2 %v/v) on precoated plate of silica gel and quantified by 

densiometric absorbance at 200nm. The Rf value of Rasagiline Mesylate was 0.63. Recovery 

value at 99.80% to99.98%, %RSD of 1.07 and linear dynamic range at r2=0.999Both NP and 

RP HPTLC method shows that the developed methods were accurate and precise, with green 

score of 0.92 and 0.93. 
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A simple, precise, accurate, and rapid High Performance Thin Layer Chromatographic 

(HPTLC) analytical method has been developed for the simultaneous estimation of 

AzilsartanMedoxomil (AZI) and Chlorthalidone (CHLO). It is useful in routine quality control 

testing of marketed formulation. The stationary phase used was precoated silica gel 60 F254. 

The mobile phase used was a mixture of Toluene: Acetone: Formic Acid (7:4:0.4 v/v/v). The 

detection of band was carried out at 241 nm. The Rf value of AZI and CHLO was found to be 

0.66 and 0.47 respectively. The calibration curve was found to be linear between 600-4200 

ng/band for AZI and 200-1400 ng/band for CHLO. The method was validated in terms of 

linearity, accuracy, precision, limit of detection, limit of quantification and specificity. The 

proposed method can be successfully used for analysis of AZI and CHLO in marketed 

formulations. 
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Ruxolitinib is a jak1/2 inhibitor approved in 2011 by FDA for the treatment of patient with 

myelofibrosis. A liquid chromatographic tandem mass (LC-MS/MS) method for estimation of 

Ruxolitinib in human plasma by solid phase extraction technique. This method made use of 

electron spray ionization in +ve mode for Ruxolitinib using quadrupole mass 

spectrophotometry Where Ruxolitinib D9 was used as internal standard. Analyte was separated 

on Gemini C18 (5µm, 150 × 4.6mm) using mobile phase buffer (0.2 % formic acid in 

ammonium acetate) Buffer: Acetonitrile (50:50 v/v), at flow rate 1 ml/min under isocratic 

quantification of Ruxolitinib and Ruxolitinib D9. The analytical run lasted 5 min and it was 

followed by a equilibration time of 2.80 min for analyte and 2.75min for ISTD was performed 

using Multiple reaction monitoring (MRM) mode where transition of 307.100/186.100 (m/z) 

(Ruxolitinib) and 316.400/186.200 (m/z) (Ruxolitinib D9) in positive mode. Full validation of 

the method was achieved, including tests of precision, accuracy, trueness, linearity, extraction 

recovery, matrix effect, process efficiency, stability, sensitivity (with excellent LLOQs), 

selectivity, identity confirmation and carry-over effect. 
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Simple and precise HPTLC method was developed for the simultaneous estimation of 

Febuxostat and Naproxen. Chromatographic separation was performed over precoated TLC 

plates (60 F254, 10 cm x 10 cm, 100 μm thickness, Merck, Darmstadt, Germany) via a linear 

ascending technique using chloroform:acetone:formic acid (0.5 ml diluted with methanol) 

(10:0.5:0.5) as mobile phase. Detection wavelength was achieved at 279 nm which was 

determined spectrophotometrically. Analytical performance of the proposed HPTLC method 

was validated according to ICH Q2 (R1) guideline with respect to the linearity, accuracy, 

precision, detection and quantitation limits and specificity. The calibration curves were found 

linear with the limits of 200-600 ng/band for Febuxostat and 1200-3600 ng/band for Naproxen 

with correlation coefficients of 0.995 for Febuxostat and 0.994 for Naproxen. The limit of 

detection for Febuxostat and Naproxen were 21.42 ng/band and 23.31 ng/band respectively. 

The limit of quantitation for Febuxostat and Naproxen were 64.96 ng/band and 70.65 ng/band 

respectively. The % recovery from accuracy study were found to be 99.83 % for Febuxostat 

and 98.56 % for Naproxen, with an acceptable % RSD of less than 2. The method showed high 

specificity. The validated HPTLC method was successfully applied for the simultaneous 

estimation of Febuxostat and Naproxen in analysis of synthetic mixture. 
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A simple and accurate method for the analysis of Fexofenadine Hydrochloride and Piperine 

was developed using First order derivative Spectrophotometry. Fexofenadine Hydrochloride 

and Piperine were quantified using First order derivative responses at 225.78 nm (Zero crossing 

point of Piperine) and 366nm (Zero crossing point of Fexofenadine Hydrochloride) in 

Dissolution media (0.001N HCl). The calibration curves were linear in the concentration range 

of 6-30 µg/ml for Fexofenadine Hydrochloride and 1-5 µg/ml for Piperine. Fexofenadine 

Hydrochloride had a %mean recovery of 100.58% and Piperine had a %mean recovery of 

100.38% in the accuracy study. The method was validated and found to be accurate and precise. 

The developed method was successfully applied for the estimation of Fexofenadine 

Hydrochloride and Piperine in a Synthetic Mixture. 
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The aim of present work was to develop a simple and sensitive HPTLC method for the 

quantitative estimation of Amlodipine besylate, Metoprolol succinate and Telmisartan in its 

synthetic mixture containing dose ratio 5mg, 40mg and 47.50mg respectively. Separation was 

achieved on silica gel 60 F254 plates with Toluene: Iso propanol: Methanol: TEA (6:2:1:0.2) 

as mobile phase. Mobile phase was optimized using Box-Behnken Design using critical factor, 

volume of methanol, solvent front and saturation time. The detection wavelength for 

simultaneous estimation of three drugs was 233 nm. The Rf value of Amlodipine besylate is 

0.25, Telmisartan is 0.40 and Metoprolol succinate is 0.52. The calibration curves were linear 

in the concentration range 500ng/spot - 2500 ng/spot for Amlodipine besylate, 100ng/spot - 

500 ng/spot for Telmisartan, 400ng/spot - 2000 ng/spot for Metoprolol succinate. Validation 

was performed as per ICH Q2 R1 guideline. This HPTLC method had the potential to 

determine these drugs simultaneously from synthetic mixture without any interference. 
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The estimation of Rifampicin and Isoniazid in the combined dosage form was developed 

employing ratio first order derivative spectrophotometry. The spectra of Rifampicin and 

Isoniazid solutions in methanol were measured using the ratio first order derivative method at 

260.60 nm and 332.88 nm respectively in the concentration range from 10–60 g/ml for 

Rifampicin and Isoniazid, the calibration curves were linear. The limit of detection and limit 

of quantification were determined. The method has been validated and was found to be accurate 

and precise. Rifampicin and Isoniazid in their combined dosage form were effectively 

estimated using the developed method. 
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High performance liquid chromatography of drugs is usually performed with the help of 

organic mobile phase like Methanol, Acetonitrile etc., which are toxic and expensive. In the 

present work ecofriendly, precise, accurate spectrophotometric and RP-HPLC method has been 

developed and validated for estimation of Saxagliptin HCl using concept of hydrotropy. 

Hydrotropy is a concept of increasing solubility of a solute in water by adding an agent termed 

as hydrotropes. This concept reduces the use of organic solvents for analysis of drugs which 

makes analysis ecofriendly and less expensive. The method was developed using Mixture of 

2.5 % sodium acetate and 2.5% tri-sodium citrate as solvent and detected wavelength was 212 

nm and linearity range was 10- 50 µg/ml with correlational coefficient of 0.9958 for 

spectrophotometric and for RP-HPLC 0.5 % sodium acetate as mobile phase and KROMASIL 

C18 (100 mm x 4.6 mm, 5 µm particle size) as a stationary phase. The flow rate was 0.6 ml/ 

min and detected wavelength was 225 nm using UV detector. The retention time was 1.23 min 

and linearity range was 400- 1000 µg/ml with correlation coefficient of 0.9933. Developed 

method was validated according to ICH Q2 (R1) guideline. 
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A simple, selective, and precise RP-HPLC method has been developed for the simultaneous 

estimation of Berberine and Ursolic acid from a polyherbal Ayurvedic formulation. The 

method was carried out on an RP Hemochrom C18 column with a mobile phase consisting of 

methanol: acetonitrile (80:20, v/v) at a flow rate of 1.0 ml/min. Detection was carried out at 

292 nm. The retention times of Berberine and Ursolic acid were found to be 1.5±0.02 and 

3.2±0.02 min. Respectively. The developed method was validated in terms of specificity, 

linearity, precision, limit of detection, limit of quantitation, accuracy, and robustness as per the 

ICH guidelines. The proposed method was used to estimate the content of Berberine 0.56%, 

w/w and Ursolic acid 0.93%, w/w in commercial Ayurvedic formulation and was found 

suitable for quality assurance and marker-based standardization of Ayurvedic formulation 

containing Berberine and Ursolic acid. The statistical data analysis showed that the method is 

reproducible and selective for the estimation of both the markers in Ayurvedic formulation. 
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Alzheimer’s disease (AD) management is considered complex because of a lack of 

understanding of early pathological mechanism. Current treatment is based on reducing senile 

plaque, which is insufficient, nor does it eradicate the disease in clinical trials. The use of 

biomarkers such as Aβ, and Tau in the brain using magnetic resonance imaging to detect 

disease and this test are very expensive. Therefore, simple detection testing is readily available 

biological fluids, i.e. the blood is of greater impact. Recently, Metabolomics has played an 

important platform that provides great potential in diagnosing disease based on the individual 

metabolome. The significant enhancement of personalized medicine with the use of 

metabolomics. For processing these metabolomics data, Artificial Intelligence (AI) plays an 

important role in analysing complex diseases. This review focus on the recent drug studies that 

are the potential for AD treatment with the inculpation of metabolomics and Artificial 

Intelligence approach. These will bring insights to the researcher for newer drug target for its 

treatment. 
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Timely detection of SARS-COV-2 variant is important for the effective containment of any 

further outbreak of Covid. RT-PCR is the gold standard for the detection of SARS-COV-2 till 

date. The method ensures sensitivity and specificity. However, RT-PCR is a relatively 

expensive technique due to the requirement of costly equipment and reagents. Further, it 

requires skilled personnel and established laboratories that are usually inaccessible in 

underdeveloped areas. On the other hand, rapid antigen based techniques are cost effective and 

easily accessible, but are less effective in terms of sensitivity and specificity. CRISPR-Cas 

systems are advanced diagnostic tools that combine the advantages of both PCR and antigen 

based detection techniques, and allows the rapid detection with high sensitivity/specificity. The 

present review aims to discuss CRISPR-Cas based system for the detection of SARS-COV-2 

variants. The review further attempts to highlight the current limitations and future research 

directions to improve the CRISPR based diagnostic tools for rapid and effective detection of 

SARS-COV-2. 
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Benidipin Hydrochloride in Tablet Formulation 
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For the simultaneous quantification of Telmisartan and Benidipin hydrochloride in routine 

quality control testing of marketed formulations, a high-performance thin-layer 

chromatography (HPTLC) analytical method has been developed and validated. Aluminum 

plates covered with silica gel60 F254 were used as the stationary phase, Benzene: Methanol 

(9:1.5, v/v) was used as the mobile phase, and Methanol was utilised as the solvent in the 

HPTLC method. Using the optimal mobile phase, the Rf values of TEL and BEN were 0.43 

and 0.60 at 284.000 nm, respectively. The analytical technique validation parameters for the 

chromatographic method were carried out, and the %RSD was less than 2. For TEL and BEN, 

the response was found to be linear over the concentration ranges of 2000–7000 ng/band and 

200–700 ng/band, respectively. The method was validated by determining it’s accuracy, 

precision, robustness and specificity. The developed method was successfully applied for the 

simultaneous estimation of Telmisartan and Benidipin hydrochloride in Marketed Formulation. 
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For the detection of berberine chloride and fluconazole, a high-performance thin layer 

chromatography (HPTLC) approach was created and validated. On aluminium plates precoated 

with silica gel G60F254 as the stationary phase and toluene, ethyl acetate, methanol, 

ammonium solution, and acetic acid (4:2:2:0.3:0.1%v/v) as the mobile phase, chromatographic 

separation was accomplished. At 258 nm, densitometric analysis was performed. The current 

approach was validated in accordance with ICH recommendations. Berberine chloride and 

fluconazole were found to have RF values of 0.23 and 0.63, respectively. For Berberine 

chloride and Fluconazole, the response in terms of peak area was discovered to be linear over 

the concentration ranges of 500–1000 ng/band and 2000–4000 ng/band, respectively. The 

method's accuracy, precision, robustness, specificity, and LOD were evaluated. 
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Reverse phase high performance liquid chromatography was used in this investigation to 

develop and evaluate an analytical method for the quantification of nepafenac and 

dexamethasone in raw materials and dosage forms (RP-HPLC). The goal was to develop a 

simple, quick, repeatable, and robust approach. On the C18 column, the separation was done. 

Elution was carried out at room temperature using a mobile phase of Water, ACN, methanol, 

and 1% formic acid at a flow rate of 1 ml/min and at 237 nm and 239 nm wavelengths. The 

suggested procedure was approved in accordance with ICH rules. NEPA and DEXA were 

shown to have retention times of 8.883 and 11.105 minutes, respectively. For NEPA and 

DEXA, the peak area responses were linear within the concentration range of 10 to 50 g/ml. 

For NEPA and DEXA, the LOD and LOQ values were 0.292 g/ml and 0.885 g/ml, respectively. 

The approach has a substantially wider range of robustness and ruggedness and is repeatable. 

It could be applied as a more practical, effective, simple, and time-saving technique for the 

analysis of drugs in both raw materials and dosage forms (ophthalmic formulation). 
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A simple, sensitive, rapid, precise, and accurate RP-HPLC method has been developed for 

simultaneous estimation of Fluconazole (FCZ)&Quercetin (QUR) from their pharmaceutical 

dosage form. The Chromatographic separation was achieved on a reversed-phase Phenomenex 

C18 (4.6 mm I.D. × 150 mm, 5 μm) column using a mobile phase consisting of Methanol: water 

(40:60,v/v) where, FCZ & QUR Rt was found 2.55 & 5.44 respectively at a flow rate of 1 

mL/min and UV detection at 266 nm. The method showed linearity with correlation coefficient 

of FCZ and QUR was 0.9963 & 0.9972 over the range of 8-64μg/mL and 2-16μg/mL 

respectively. The method was validated as per the ICH guidelines for linearity, limit of 

detection, limit of quantification, specificity, accuracy, precision and robustness. The method 

can be successfully applied for routine analysis of quantitative determination of FCZ and QUZ 

in pharmaceutical dosage form. 
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For the unofficial (in IP, BP, and USP) medicine Deflazacort, a comparison study and 

greenness assessment of two green methods on HPTLC (reverse phase and normal phase) were 

created. The development of analytical techniques incorporates the Green Analytical 

Chemistry methodology. Deflazacort is an oxazoline derivative that is a member of the 

glucocorticoid class and is typically used as an immunosuppressant and anti-inflammatory 

medication. Deflazacort was identified at 244 nm using the green and sustainable RP and NP-

HPTLC techniques. Iso-propanol: water: acetic acid (50:50:2% v/v/v) and N-propanol: ethyl 

acetate (95:5:2% v/v/v) were the green mobile phases that worked best for G-RP-HPTLC and 

G-NP-HPTLC, respectively. Here, the reverse and normal phases had Rf values of 0.46 and 

0.76, respectively. For the reverse and normal phases, the linearity range was 500-2500 ng/band 

and 400-1000 ng/band, respectively. Using the AGREE tool, the green scores for the reverse 

and normal phases were assessed to be 0.92 and 0.87, respectively, demonstrating an excellent 

greenness profile for both approaches. By comparing the values, the G-RP-HPTLC method is 

determined to be greener than G-NP-HPTLC according to the greenness score. For the 

estimation of deflazacort in bulk and medicinal dosage forms, both techniques are 

straightforward, accurate, consistent, specific, and environmentally sustainable. 
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"Standardization of herbal drug" refers to "confirming a drug's identity, determining its purity, 

and detecting the nature of adulterant by various parameters, such as morphological, 

microscopical, physical, chemical, and biological findings. In the current scenario, regulatory 

bodies ensure that consumers get medications that guarantee purity, safety, potency, and 

efficacy." Furthermore, they are responsible to adhere to the quality specifications outlined in 

the Pharmacopoeias that govern product manufacturing by using standard procedures and 

statutory requirements to market the finished goods. Since the standardized extract contains the 

active ingredient that is presumed to be present in the herb, the preparation is guaranteed to 

contain the correct quantity and potency of the active ingredient, as required by good 

manufacturing practices. Both the identification of botanical sources and the presence of 

common adulterants are significantly improved as a result of standardization's positive 

influence. When attempting to estimate the quality of crude drugs, it is important to consider 

where they originate, how they are dried and stored, as well as how long they will remain 

potent. It is also better to determine the best time to harvest.  In conclusion,  for research 

work to be successful, it is necessary to have an in-depth knowledge of the significant herbs 

that are indigenous to India and are frequently incorporated into ayurvedic remedies. It is 

absolutely necessary  to thoroughly  investigate the relationship between consumers and their 

mental health before submitting a patent application to WHO and the Food and Drug 

Administration. 
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Due to the characteristics determined in Pharmacognostic investigations being the 

identification of a certain plant, they are crucial for establishing the validity of the plant being 

studied and guarding against adulteration and replacement.Tridax procumbens L. leaf and stem 

have been subjected to Pharmacognostic, physicochemical, and phytochemical examination in 

the current study.The macroscopic, microscopic, and powder studies outlined the distinctive 

traits of the leaves and stems of the mentioned plants.The distinguishing characteristics of the 

leaves and stems of the aforementioned plants were described in the macroscopic, microscopic, 

and powder examinations.Ash values (total ash, water soluble ash, acid insoluble ash, and 

sulphated ash) and extractive values in various solvents were the variables assessed in 

physicochemical analysis.Palisade tissue, parenchymatous tissue, xylem, phloem, pointed 

multicellular trichomes, and anomocytic stomata were all visible under microscopic 

examination. The plant's leaf and stem had the highest concentration of flavonoids, and its 

extraction value for methanol was highest.The several conspicuous diagnostic characteristics 

identified in this study will aid in the accurate identification and standardisation of the 

substance while it is in its unprocessed form. 
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Osteoporosis is an age related bone disease in which bone mineral density is decreased which 

may lead to fracture with minimal trauma or without severe stress to bone. Many herbs are 

mentioned in Ayurveda for the treatment of bone fracture. Curculigo orchiodes - 

Amaryllidaceae (CO) known as kalimushali used immounomodulator and adaptogen. In-vivo 

evaluation of CO for antiosteorporotic activity was done by ovariectomized rat model, however 

target for treatment of osteoporosis yet to validate.  Aim of current research was to evaluate 

the rhizomes of CO for its antiosteoporotic activity by in-vitro cell culture assay. Activity of 

aqueous and ethanolic extract of CO, COA and COE respectively were evaluated for different 

targets of the bone remodeling. Bone formation - cell proliferation by MTT assay, conversion 

of primary mesenchymal stem cells to osteoblast, cell differentiation by ALP assay, matrix 

mineralization by Alizarin Red S and inhibition of bone resorption by TRAP assay. All assays 

were carried out in triplicate and the mean and standard error of the mean of replicate values 

were taken. Statistical analysis of the data was determined by one- way ANOVA using Graph 

Pad Prism software version 5.3. COA shows significant cell proliferation and matrix 

mineralization activity while COE having significant cell differntiation and antiosteoclastic 

activity. However it shows no significant activity in antiosteoclastic activity compared to 

standard. Results of the present study shows that COA can be used for the treatment of 

osteoporosis 
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Ticks have considerable economic and health impacts on more than eighty percent of the world 

cattle population. Synthetic acaricides play a vital role in management of ticks but their 

injudicious use resulted into environmental pollution and also promoted multi-acaricide 

resistant tick population which is a matter of great concern. So, the present study was carried 

out to evaluate the acaricidal potential of various medicinal plants. In this study, in-vitro 

acaricidal activity was evaluated by the Adult Immersion Test against Rhipicephalus 

(Boophilus) Microplus also known as cattle ticks. Ticks were collected from the surrounding 

region of Nadiad Tehsil (Kheda district, Gujarat). Aqueous extracts of various medicinal plants 

like seeds of Cassia absus (Chimed) and Embelia Ribes (Vavding), leaves of Enicostema 

littorale (Mamejavo) and Aegle marmelos (Bilvapatra), flowers of Lantana camara (Gandhari), 

Tagetes erecta (Galgota) and oil of Azadirachta indica (Neem) and Derria indica (Karanj) were 

evaluated for their acaricidal activity. In this assay, test solutions were prepared consisting 100, 

500 and 1000 µg/ml of aqueous extracts and 10 to 50% v/v solution of oils in 50% v/v ethanol. 

Ticks were immersed in the test solutions for 2 minutes and mortality of the ticks was recorded 

after 24 hours. Except test solution of aqueous extract of A. marmelos leaves (100 µg/ml), ticks 

were died (100% mortality) in all the test solutions containing extracts and oils. All the tested 

plants could be used against Rhipicephalus (Boophilus) Microplus as a potential alternative to 

chemical-based drugs. Further, suitable stable and effective anti-tick herbal formulation will 

be developed using above medicinal plants. 
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Oral health and dental care is of prime importance for all the people around the globe.  The 

first thing in the morning we all do is brushing our teeth and cleansing our mouth. The 

innovation of toothpaste tablet not only makes it convenient for use daily but also decreases 

the ratio of plastic waste among the globe. About 1.5 billion Toothpaste tubes are discarded 

worldwide each year and those tubes end up in landfills or worse, in our precious oceans. 

Moreover the uses of toothpaste tablet using herbal formulation protect us from the harmful 

side effects of convectional chemical based toothpastes in the market. The formulation of 

toothpaste tablet is based on all the ingredients present in the toothpaste like abrasives, anti 

caries agent etc. and adding the power of nutraceuticals. It also increases the shelf life of the 

product with reducing the chances microbial contamination with less usage of water. With the 

progress of toothpaste tablet, pharmaceutical industry will see a rise as the global toothpaste 

tablet market size was valued at $45.6 million in 2020, and is projected to reach $90.3 million 

by 2030, registering a CAGR of 7.3% from 2021 to 2030. Global toothpaste tablets sales are 

expected to grow at a healthy Compound annual growth rate (CAGR) of over 6.1% during the 

study forecast period 2021-2031. With these scalable numbers and effective formulation we 

can move towards the zero waste production process and provide sustainability.  
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Mental health has always been at the receiving end of our ignorance. There is certain stigma 

around this topic especially in India. But the mental health issue is coming to the forefront as 

it has reached a magnitude where it surpasses all other health problems. In 2017, a study in 

India revealed that as many as 197.3 million people required proper care for mental health 

conditions. The condition has worsened since the pandemic. World Health Organization 

(WHO) reports 25% increase in cases of anxiety and depression which makes the situation 

even more grim. To deal with this problem, we have an innovative herbal formulation. This 

formulation aims to tackle the stigma around mental health through a medicated cosmetic 

product. The product showcases it’s therapeutic value by transdermal penetration of active 

constituents. The formulation is an emulsion which is prepared as a cream or a lotion, as per 

suitability, by adjusting the lipophilic and hydrophilic components. Lipophilic and hydrophilic 

drugs are easy to incorporate due to biphasic nature of our formulation. We have incorporated 

six herbs which are proven neuroprotective agents for disorders like depression, anxiety and 

insomnia. The aim of using multiple herbs is to reduce ED50 of individual herbs by creating 

synergy. Additionally, two herbs which are extensively used in aromatherapy are incorporated 

which contain terpenes as penetration enhancers. The formulation is evaluated for its 

bioactivity. Attollo Modus thus is an answer to tackle mental health problem using traditional, 

non-toxic herbs, thus increasing positive energy. 
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Tamarind, commonly known as Indian palm is a rich source of not only dietary fibers but 

minerals such as sodium ,potassium, calcium, magnesium, iron phosphorus along with some 

essential amino acids and antioxidant phytochemicals like tannin, saponin etc. It is also a good 

source of vitamin C and B complex. The another herb Amlaki is also a good source of vitamin 

C and possesses immunomodulatory property. These two herbs are locally used during 

Navaratri fasting along with Mishri to combat the energy loss and nutrient deficiency. By 

considering this phenomena, an instant energy drink with minerals and vitamins was prepared. 

The prepared formulation was evaluated for morphological parameters by 9-hadonic methods. 

It was also evaluated for mineral content. physicochemical parameters such as ash value, 

moisture content, fiber content, protein content, vitamin content, anti-oxidant activity etc. The 

results of organoleptic parameters by 9- hedonic points showed that the prepared formulation 

has excellent taste, texture, aroma and mouth feeling. The mineral content analysis also support 

the literature claim and showed the presence of various minerals, vitamins, protein. So it can 

be concluded that prepared energy drink will be the value addition for unripe tamarind and 

amla cultivated at our Ganpat university campus. 
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Ulcer is a common gastrointestinal disorder that is seen among many people.  ulcers are a broad 

term that includes ulcers of the digestive tract in the stomach and the duodenum. The formation 

of peptic ulcers depends on the presence of acid and peptic activity in gastric juice plus a 

breakdown in mucosal defenses. For a longer period, treatment of ulcers is done by using 

conventional drugs. But due to their limitation and side effects, we no longer use conventional 

drugs. There is currently a lot of interest in the use of many medicinal plants as they have 

potential action and fewer chances of side effects, medicinal plants play an important role in 

the treatment and prevention of ulcers. Several plants include phytochemicals that are assumed 

to be the reason for the plant’s antiulcer actions, including flavonoids, tannins, alkaloids, 

phenols, and glycosides. Several plants, including Ociumum santum, Salvadora indica (w), 

Moringa oleifera, Pedalium murex, Aloe vera, amla fruit, and many more, are used as antiulcer 

potential. The literature revealed that many medicinal plants and polyherbal formulations are 

used for the treatment of ulcers. Polyherbal formulations are modified using conventional and 

novel drugs. In this review, attempts have been made to know about some medicinal plants 

which may be used for the treatment or prevention of peptic ulcer. 
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Background: Ovarian cancer, also known as ‘silent killer’ is the 5th most prevalent reason for 

death in women globally. The pathological and clinicopathological characteristics are not 

clearly understood. However, some theories are proposed concerning its origination. Herbal 

formulations based on traditional medicines through various mechanism can serve as potential 

therapeutic options for the clinical management of ovarian cancer.  

Objective: Present study focuses on use of nanotechnology based herbal formulations for 

ovarian cancer. 

Methodology: Various literature databases were searched to find the nanotechnology based 

natural products formulations and also search was also done in various Ayurvedic classical 

literature to find out the herbs/formulations of the treatment of cancer.  

Results: Nanoformulations of herbal products overcome the pharmacological limitations 

providing an emerging scope for ovarian cancer treatment.  

Conclusion: Common herbal and nano based herbal formulations show significant anti tumour 

activity and can be a game changing solution for ovarian cancer treatment.  
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There are several ways in which plants are essential to the welfare of humanity. The majority 

of people on earth rely on natural remedies and medicinal plants for their basic medical 

requirements. As a result, there is a rising need to create and develop innovative plant-based 

medicines in addition to increasing interest in natural goods, medicinal plants, and conventional 

medicine. These plant-based medications might solve the issues. Due to the rise of drug 

resistant bacteria, synthetic antibiotics' effectiveness has been lowered. In this regard, 

Chamomile plant extracts with anticancer characteristics, such as apigenin, have the potential 

to be employed as natural dietary supplements in conjunction with cutting-edge treatment 

techniques. The potential uses of apigenin as the active ingredient are highlighted in this 

review's discussion of rational drug design, pharmaceutical chemistry, and biomedicine. We 

cover various extraction techniques and the pharmacological effects of the apigenin under 

analysis to open the door for future research plans and thoughts on the creation of unique herbal 

products for improved healthcare solutions. 
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In recent years, in medical field herbal formulation has shown a vast growth in market. With 

the advancement of herbal drug treatments, it has been discovered that many of the components 

present in the drug could react with each other, raising the serious concerns about the stability 

of such formulations which is a critical issue in the field of herbal  medicine. Herbal products 

are often prone to deterioration, especially during storage, leading to loss of active component, 

production of metabolites with no activity and, in maximum cases, production of toxic 

metabolites. Stability testing is an important component of herbal drugs and products (HDPs) 

development process. Understanding the problems related to herbal product stability can give 

the idea of dealing with the stability issues. This involves concerns with consistency and 

concept of providing tools and techniques to improve herbal formulation stability. This review 

work inculcates around stability of herbal formulation, challenges faced during stability, and 

various tools and techniques involved to resolve the instability parameters. 
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Urolithiasis is the third most common urinary tract disease and about 80% of these stones 

consists of calcium oxalate (CaOx) and calcium phosphate in around 80% of the patients. 

Different types of drugs and surgical procedures are used to treat this disease, but the side 

effects of those drugs and the high recurrence rate of patients after treatment can’t be ignored. 

Flavonoids are one of the major classes of polyphenols which share a common basic structure, 

the phenylchroman, that permits the production of several subclasses of flavonoids such as 

chalcone , catechins, isoflavones, flavonols , dihydroflavonols, flavones and anthocyanidins. 

Many of them also exert reno protective effects in diseases such as chemically-induced renal 

failure , glomerulonephritis and diabetic nephropathy . Previous studies have reported that the 

plant-derived antioxidants, specifically flavonoids and phenols, are effective in mitigating 

stone formation in both humans and animal models. Certain flavonoids like Rutin, Quercetin, 

Catechin, Epicatechin, Kaempferol, and Apigenin, have been reported to have inhibitory effect 

on experimentally induced urinary stone formation in rats. Rutin exhibits significant 

antiinflammatory and antioxidant properties, which are used in indigenous medicine for 

centuries to treat many ailments. Quercetin is expected to have antioxidant, diuretic, hypouric, 

and antiinflammatory effects. This bioflavonoid is considered an effective phytotherapeutic 

agent in the treatment of kidney stones due to its inhibitory effect on calcium oxalate crystal 

deposition. 
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Viral infections are the major health issues that unexpectedly raise the death rate globally. 

Many viruses, including the human immunodeficiency virus (HIV), hepatitis virus, herpes 

simplex virus (HSV) human papilloma virus (HPV), and severe acute respiratory syndrome 

corona virus-2 (SARS CoV-2), are still fully incurable. Available synthetic medicine for the 

treatment offers certain limitations like narrow therapeutic efficacy, drug-resistant, and adverse 

effects. However, medicinal plants have broad-spectrum antiviral action and show promising 

effects in the treatment of viral infections. Various phytochemicals derived from medicinal 

plants are being used for the prevention and treatment of viral infections. The main aim of this 

study is to find potential structural moieties for the treatment of major viral infections through 

in vitro assays. The data was collected through online scientific databases like PubMed, 

Scopus, Web of Science, and ProQuest.  Isoquinoline alkaloids are the second largest category 

of alkaloids and are mainly derived from L-tyrosine and phenylalanine. The 

bisbenzylisoquinoline (BBI) subcategory of isoquinoline alkaloids appears to play a significant 

role in the management and prevention of viral infections including SARS-CoV-2. The 

preclinical studies including cell lines showed antiviral action against multiple viral strains. 

The BBI category of isoquinoline alkaloids, which includes berbamine, cepharanthine, 

tetrandrine, neferine, and lycorine, represents broad-spectrum activity against HSV, HIV, 

SARS-CoV, and SARS-CoV-2 infection. In conclusion, berbamine was found to be the most 

effective in the prevention of several viral strains Therefore, this alkaloid and its derivative 

should be further studied in order to combat recently discovered viral strains. 
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Atopic eczema is a chronic inflammatory skin disorder which is characterised by rashes, 

itchiness and extensive dryness of the skin. The disease is triggered by genetic and 

environmental factors which affect the integrity of the skin barrier thus increasing the 

susceptibility of skin to increased penetration by several pathogens which worsens the 

condition. Currently available synthetic drugs which are used for atopic eczema have many 

side effects and adverse reactions which adversely affects the quality of life of patients. 

Literature review suggests that natural products like flavonoids, terpenoids, glycosides, 

alkaloids and tannins offer safe and effective management of atopic eczema. Several flavonoids 

like Liquiritigenin, Naringenin, Quercetin, Diosmetin, Baicalein have potential for treating 

atopic eczema. Alkaloids like Piperine, Esculetin, Magnoflorine and Terpenoids like 

Astaxanthin and Fucoxanthin have potential for eczema treatment safely and effectively. The 

natural products provide many advantages like enhanced penetration of drug in skin, increased 

solubility and bioavailability. Nimbidin, Tocopherols, Rosamarinic acid, unsaturated fatty 

acids like linoleic acid and oleic acid have potential to heal eczematous lesions and maintain 

hydration of skin. Aloin and aloeemodin can be used in treatment of eczema due to their anti-

inflammatory and anti-bacterial properties. Terpenoids and flavonoids of Chamomile flowers 

are also very effective in relieving eczema discomfort. Jojoba oil, Rosemary oil and Evening 

Primrose oil are beneficial for management of eczema. 
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Antibiotics are frequently used in acne treatment and their prolonged use has led to an 

emergence of resistance. Essential Oils from plant have significant antimicrobial activity. Over 

the last decade, several research studies have focussed on the synergy between essential oils 

and various types of nanocarrier for their superior bioavailability and antimicrobial efficacy. 

The objective of this study was to extract Callistemon viminalis leaf oil, their constituent’s 

identification and preparation of oil loaded nanoemulsion. Oil extraction of Callistemon 

viminalis leaf was done by hydro-distillation method using Clevenger apparatus. The essential 

oil was analyzed by Gas chromatography–mass spectrometry. The oil was dried with 

anhydrous sodium sulphate and stored in a refrigerator at 4°C for further use (characterization 

and determination of chemical composition). Furthermore, pre-formulation study (ternary 

phase diagram) was carried out using different concentration of oil and surfactant mix. 

Nanoemulsion was prepared by spontaneous emulsification method. The prepared 

nanoemulsion formulations were evaluated for globule size, polydispersity index using 

Zetasizer (Malvern). Oil contains 1, 8-cineole (52.80%), β-pinene (1.30%) and limonene 

dioxide (1.57%). The optimized nanoemulsion of essential oil (Callistemon viminalis) was 

found in the nano-range with narrow polydispersity index. The extracted essential oil has active 

components with promise for treating acne. Callistemon viminalis oil nanoemulsion would be 

better choice to improve permeability with minimal side effect. 
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Use of Herbal derivatives were known since ancient civilizations. They were utilised as food 

products, medications and as cosmetics. Herbal cosmetics always have attracted considerable 

attention because of their good activity and comparatively lesser side effects than synthetic 

ones. Flowers, leaves, roots, fruits, barks, inner part of stem, woods, beans, rhizomes bulbs, 

seeds or whole plant were used to produce bioactive agent. Vitamins, antioxidants, various oils, 

dyes, tannins, alkaloids, carbohydrates, proteins and terpenoids are the bioactive agents from 

botanicals which serve as cosmetics for the care of body Extensive variety of herbal cosmetics 

are commonly used for daily purposes. Products like herbal shampoo, herbal conditioner, 

herbal creams, herbal gels, herbal ointments, herbal scrubs, ubtans and many more are 

acclaimed exceptionally by the masses. The composition of Herbal cosmetics mainly contains 

floras like Kesar, Ashwagandha, Chandan and many more that are expanded with healthy 

nutrients and all the various essential components. Fresh juices, gums, fixed oils, essential oils, 

resins and dry powders of herbs, are included as Herbal materials. In some countries all the 

materials may be processed by various local procedures such as steaming, roasting or stir-

baking with honey, alcoholic beverages or other materials. Herbal preparations may include 

powdered herbal materials, extracts, tinctures and fatty oils which may be produced by 

extraction, fractionation, purification, concentration, or other physiological or biological 

processes.  
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Purpose: Plants are the elixir of life. Over exploitation of the medicinal plants has become a 

threat in the near future. Most of medicinal plants might become unavailable for industry use 

in future. Gmelina arborea Roxb. is medicinally important plant traditionally used in India. It 

is used since antiquity in treating many diseases either singly or in combination like 

Dashmoola. It promotes digestive power, improve retentive faculty, overcome giddiness, 

laxative, useful in emaciation, vitiation of doshas, thirst, colic pain due to ingestion, piles, 

burning sensation and fever. Stem bark and root bark is having some of the similar indications 

i.e. oedema, fever, and piles. That’s why the present study outlines the concept of plant part 

substitution for the conservation of medicinal plants.  

Materials and Methods: Root bark and stem bark of Gmelina arborea R. are compared on the 

basis of pharmacognostical characters, physicochemical parameters and phytochemical 

analysis using standard methods with quantification of total alkaloid content, estimated 

gravimetrically to assess the possibilities of using stem bark in place of root bark.  

Result: Morphologically the appearances of both bark remarked with almost similarities while 

can be differentiated with noticeable characters like, the stem bark observed fibrous & hard 

with cracks and longitudinal striation on outer surface while soft & brittle with faint 

longitudinal striation in root bark. The physicochemical parameter are also comparable with 

the stem bark.  

Conclusion: Microscopical evaluation reveals almost similar tissue arrangement except groups 

of fibres observed in cortical region only in stem bark and cellular contents like simple and 

compound starch grains, prismatic and acicular calcium oxalate crystals and oil content. 

Physicochemical parameters show water soluble extractive value and total alkaloid content 

higher in root bark as compare to stem bark and other parameters are almost similar in both the 

plant parts. 
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Exfoliation helps to enhance elasticity, moisturize the skin and relieve dryness-related 

discomforts, protect against the harmful effects of UV radiation, promote the growth of 

younger, healthier cells, and lessen the appearance of redness, irritation, hyperpigmentation, 

and other signs of aging. The benefits of a exfoliant are widely known to consumers in today's 

environment, and they are also highly concerned about any potential detrimental effects of 

utilizing some synthetic chemicals. They really believe in the value of natural products and 

prefer them because they are more affordable. The aim of present study was to make advantage 

of the widely available, nutrient-rich, and practical fruit pulp from the Manilkara zapota plant. 

Due to its moisturizing properties, the fruit Manilkara zapota's vitamins E, A, and C maintain 

healthy skin. Antioxidants including ascorbic acid, polyphenols, and flavonoids included in 

foods and beverages aid in the prevention of wrinkles. Thus, sales of natural-based herbal 

goods were more prevalent, according to market trends. The exfoliant was prepared by simple 

mixing method using various ingredients such as chickoo, safflower seed oil and finger millet. 

The formulated exfoliant was evaluated for various parameters such as Physical appearance, 

grittiness, colour, odour, pH, ease of washability, Spreadability, foam ability and exfoliation 

effect. The prepared herbal exfoliant formulation thus revealed a potential utility by not only 

exhibiting acceptable exfoliating activity but also successfully retaining ascorbic acid. 

Moreover, it was non irritant and provided great application of local chickoo fruits as a novel 

cosmetic raw material.  
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Gynaecological problems in women go mostly untreated unless, critical or gives severe 

discomfort. Leucorrhoea or white discharge in women is a most common condition. The 

allopathic treatment generally specifies an antibiotic or antifungal drug, however with growing 

incidence of resistance to Antibiotics and the concern about their irrational use it was thought 

worthwhile to develop an alternative to them. Taking into account our traditional medicinal 

system the present research work aimed to develop herbal alternative using root extract of 

Hibiscus rosa-sinenses, Malvaceae. Phytochemical screening of the macerated crude drug 

using hydro-alcoholic solvent revealed the presence of various phytoconstituents. Preliminary 

antimicrobial test were performed by incubating the Saccharomyces cerevisiae in Malt Yeast 

Agar as well as against the naturally present vaginal bacteria Lactobacillus acidophillus. The 

results revealed effectiveness of the extract against the yeast leading to leucorrohea while 

unaffecting the growth of naturally present vaginal organism as that of growth inhibition 

observed against both with standard Clotrimazole. Thus the extract possess anti-fungal activity. 

Hence concluded as a promising drug candidate to treat leucorrohea. HPMC based 

mucoadhesive films were formulated using herbal extract by solvent evaporation technique and 

characterized. Further the films were placed in bullet shaped gelatin capsules for ease of 

administration. Thin mucoadhesive films formulated with less excipients, provided more 

retention, no undispersed residue and better membrane contact. Ease of administration, 

comfortable feel during the insertion and the aesthetic features of the product can thus enhance 

patient compliance. A novel approach of herbal based vaginal films is thus justified. 
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Members of the Candida species have been linked to serious health issues in people, including 

both superficial and underlying mycoses. There are various limitations to the treatment, and 

new medications are required. Due to their antifungal action, biodegradability, and lack of 

toxicity, essential oils are being used increasingly on frequent basis to prevent the growth of 

Candida sp. Above all , we require a new dosage form that is superior to traditional dose forms 

while still having a localised effect on infection. Therefore, our goal is to develop a new method 

of drug delivery that will not only address the drawbacks of traditional dosages but also aid in 

the better treatment of candidiasis. 
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Many recent studies in the field of cosmetics have focused on organically sourced substances. 

Products made from organic materials are safe, high quality, cruelty-free, and more effective 

than those made from synthetic materials. Many organic compounds are known to be 

physiologically active in humans and have an extended storage capacity and long-lasting 

environmental effects. Agro-industrial waste has recently increased substantially, and the 

disposal of date palm waste, often performed in primitive ways such as burning, is harmful to 

the environment. Fruit processing industries generate over 10% of the total date seed waste 

daily, which could be converted into useful food products. Date fruit and seed are rich in sugar, 

vitamins, fiber, minerals, and phenolic compounds with antioxidant and anti-inflammatory 

properties that significantly promote human and animal health. This waste is rich in bioactive 

compounds and essential oils used in many kinds of food, medicine, and cosmetics. Date seed 

oil can protect skin against the damage due to the exposure to UV-B irradiation and also repair 

the human skin which could be due to the antioxidant activity. The presence of natural 

antioxidants such as phenols and tocopherols in date seed oil was capable to prevent 

keratinocytes oxidative damage caused by the exposure of hydrogen peroxide on the skin. Gel 

based body scrub was developed using date seeds and natural gelling agents such as xanthan 

gum. The developed formulation was evaluated for pH, Viscosity, Spreadability, after feel, 

skin irritation etc. The results showed the compatibility of prepared gel with skin. So, it can be 

concluded that the developed formulation will be the good example of best and cheaper 

cosmetics out of date industry waste.  
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Antibiotics are frequently used in acne treatment and their prolonged use has led to an 

emergence of resistance. Essential Oils from plant have significant antimicrobial activity. Over 

the last decade, several research studies have focussed on the synergy between essential oils 

and various types of nanocarrier for their superior bioavailability and antimicrobial efficacy. 

The objective of this study was to extract Callistemon viminalis leaf oil, their constituent’s 

identification and preparation of oil loaded nanoemulsion. Oil extraction of Callistemon 

viminalis leaf was done by hydro-distillation method using Clevenger apparatus. The essential 

oil was analyzed by Gas chromatography–mass spectrometry. The oil was dried with 

anhydrous sodium sulphate and stored in a refrigerator at 4°C for further use (characterization 

and determination of chemical composition). Furthermore, pre-formulation study (ternary 

phase diagram) was carried out using different concentration of oil and surfactant mix. 

Nanoemulsion was prepared by spontaneous emulsification method. The prepared 

nanoemulsion formulations were evaluated for globule size, polydispersity index using 

Zetasizer (Malvern). Oil contains 1, 8-cineole (52.80%), β-pinene (1.30%) and limonene 

dioxide (1.57%). The optimized nanoemulsion of essential oil (Callistemon viminalis) was 

found in the nano-range with narrow polydispersity index. The extracted essential oil has active 

components with promise for treating acne. Callistemon viminalis oil nanoemulsion would be 

better choice to improve permeability with minimal side effect. 
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The simultaneous, quantitative estimation of phytomarkers present in antispasmodic herbal 

formulation requires ideal analytical method with good resolution and without any interference. 

Hence, a simple and sensitive gas chromatographic (GC) method has been developed and 

validated for simultaneous estimation of Thymol, Limonene, Anethol and Menthol present in 

ingredients of the formulation. The present phytomarkers were analysed and quantified by GC 

using a 5% phenyl 95 % dimethylpolysiloxane capillary column, nitrogen as a carrier gas, and 

a flame-ionization detector. Validation of the method was performed to demonstrate 

specificity, linearity, accuracy, precision, LOD, LOQ and robustness as per ICH guideline. The 

calibration curves of all phytomarkers displayed linear correlation coefficients (R2>0.995). 

The precision of the method was done by performing intraday and interday analysis of the same 

sample, where percentage RSD were observed as < 2. The accuracy was carried out by recovery 

studies, which ranged from 98 to 102%. A small deliberate change in detector temperature, 

flow rate, inlet temperature revealed robustness of the method with percentage RSD<2. Assay 

of antispasmodic formulation gave 0.95, 0.08, 0.99 and 0.15% of limonene, menthol, anethol 

and thymol respectively. Hence, the developed precise and accurate GC method will assist in 

the simultaneous estimation of the phytomarkers present in the herbal formulation and can be 

applied for routine analysis. 
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Maytenus emarginata (Willd.) Ding Hou (family Celastraceae), popularly known as “Kankero” in Hindi 

and “Thorny Staff Tree” in English, is an evergreen tree species of Indian Thar Desert and neighbouring 

Aravallies. Traditionally, various parts of the plant have been used in indications like asthma, fever, 

and gastrointestinal diseases. The aim of this study was to screen the phytochemicals, to evaluate 

physicochemical parameters and to determine the in vitro antioxidant potential of aerial parts of 

methanol extract of Maytenus emarginata (Willd.) Ding Hou. The physicochemical parameters 

including total ash, water soluble ash, acid insoluble ash, extractive value, moisture content, 

loss of drying, microbial examination, tests for heavy metals, tests for aflatoxins, pesticide 

residue and nutritional parameters were determined using WHO guidelines. The antioxidant 

potential of methanol extract of Maytenus emargianta was estimated by using DPPH free 

radical scavenging assay. The results of phytochemical screening demonstrated the presence of 

alkaloids, terpenoids, tannins, glycosides, steroids and flavonoids.  The results of the 

physicochemical parameters estimated were found to be under permissible limits. The 

methanol extract of aerial parts of Maytenus emarginata displayed significant DPPH free 

radical scavenging activity with IC50 value of 223.54 µg/ml. The bioactivity of the extract may 

be imparted due to the presence of the phytochemical constituents of the methanol extract and 

their antioxidant activities.  
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Embelin, a benzoquinone found in the fruits of Embelia ribes (ER) has been reported to have 

the potential of anthelmintic, antifertility, antidiabetic, antidyslipidemic, antioxidant and 

anticancer activities. Embelin is found as golden yellow needles and is soluble in alcohol, 

chloroform, and benzene but insoluble in water. ER is a red-listed climbing shrub of India 

belonging to the family Myrsinacae, and fruits of ER has a total embelin content of 4.33%. 

Dried fruits of ER were extracted in Soxhlet assembly using petroleum ether (60-80). This 

crude extract was subjected to further purification with petroleum ether at different 

temperatures as T1 (10°C), T2 (20°C) and T3 (30°C). On cooling, the obtained precipitate was 

washed 5-6 times with selected grades of methanol S1 (LR grade), S2 (AR grade) and S3 

(HPLC grade- passed through a 0.02-micron filter). At Temperature T1 and Solvent S3, Orange 

crystals were obtained with a 2% yield. These conditions were further taken for bulk batch 

which resulted in 2% isolation and 89% purity of embelin which was confirmed by IR, HPTLC 

and HPLC of isolated embelin.  
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Kigelia pinnata, Cichorium intybus and Cedrous deodara are traditionally used medicinal plant 

against several diseases. The objective of the study is to undergo qualitative and quantitative 

analysis of different plants extracts to determine antioxidant activity using in vitro chemical 

assays. The qualitative analysis included standard chemical tests and Thin Layer 

Chromatography (TLC). Total phenolic content using Folin-Ciocalteu, total flavonoid using 

aluminium chloride, total iridoid content using Trim Hill reagent and total terpenoid content 

using Vanillin glacial acetic acid were determined. In vitro antioxidant capacity of each extract 

was determined using DPPH (Free radical scavenging antioxidant activity), Phosphomolybdate 

assay (Total antioxidant capacity) and Reducing power activity. TLC revealed the presence of 

phenylpropanoids, naphthaquinones, flavonoids, phenolics, terpenoids, volatile oils, organic 

acids in different extracts. High phenolic content was found in methanolic extract of C. intybus 

root and K. pinnata fruit (11.97±0.37 mg/g and 11.11±0.37 mg/g respectively) Flavonoids were 

higher in ethanolic and methanolic extracts of C. intybus root (6.12±0.32 mg/g and 5.80±0.96 

mg/g respectively). Terpenoid content was higher in ethanolic extract of C. deodara wood oil 

(5.714±0.71 mg/g). Iridoids were found only in methanolic extracts of K. pinnata. Free radical 

scavenging activity was found good in all extracts except methanolic extract but significantly 

weaker than ascorbic acid. All the studied extracts showed total antioxidant capacity 

comparable to ascorbic acid. Reducing power activity was significantly lesser in all extracts as 

compared to Quercetin. The extracts are rich in various important phytochemicals and seem to 

have good antioxidant potential but need to be assessed using biological assays. 
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A medicinal plant native to Bangladesh and the Indian subcontinent, Cassia sophera (fabaceae) 

is used extensively in folk medicine to cure a variety of illnesses. The current study's objective 

was to examine the phytochemical composition and pharmacological effects of a methanolic 

root extract of Cassia sophera. The pharmacological effects of Cassia sophera vary depending 

on the portion of the plant that was studied because each component has unique chemical 

compositions. DPPH scavenging assays and protein denaturation for antioxidant and anti-

inflammatory potential were carried out, respectively, to examine pharmacological properties. 

The methanolic extract of plant root was subjected to phytochemical analysis, which revealed 

that alkaloids, flavonoids, phenols, anthraquinone glycoside were present in substantial 

amounts. Tannins, glycosides, and alkaloids are all somewhat present. Quantitative analyses 

reveal that there are much more phenols present than tannin levels. According to the results of 

the pharmacological research, plant extracts may have a considerable antioxidant effect. This 

action is most likely mediated by the suppression of the DPPH free radical, which is the cause 

of oxidation. By using a protein denaturation, the IC50 values for the standard and roots were 

found to be 98.30 µg/ml and 487.79 µg/ml, respectively. Moderate anti-inflammatory action is 

shown as well. Standard and root anti-inflammatory activities had IC50 values of 346µg/ml 

and 843µg/ml, respectively. These results imply that this plant may be a potential source for a 

novel medication. 
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Since ancient times, herbal medicines have indeed been widely used all over the world and 

have been praised for their superior therapeutic value by doctors and patients because they are 

less likely to cause side effects than modern medications. To maximise patient compliance and 

prevent recurrent administration, phytotherapeutics require a systematic strategy for 

distributing the components over time. Designing novel drug delivery systems (NDDSs) for 

herbal components can help achieve this. The availability of active chemicals determines the 

efficacy of several species of medicinal plants. The majority of an extract's biologically active 

components, such as tannins, flavonoids, and terpenoids, are highly soluble in water but poorly 

absorbed due to their inability to pass through cell membrane lipids, their excessively large 

molecular size, or their poor absorption, which reduces their bioavailability and effectiveness. 

NDDSs help to boost the therapeutic value by lowering toxicity and raising bioavailability 

which reduces the need for repeated administration to combat non-compliance. 

Nanotechnology is one such innovative strategy. Herbal medication delivery methods that are 

nanoscale may one day improve therapeutic efficacy and solve issues with plant-based 

therapies. In order to combat more chronic diseases including diabetes, asthma, cancer, and 

others nanocarriers must be incorporated into standard treatment as an NDDS. Nanosystems 

are able to route the active ingredient to the intended site of action during the whole treatment 

time while delivering it at a sufficient concentration. These prerequisites are not met by 

conventional therapy. 
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COVID-19, the highly infectious disease emerged in late 2019 caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2), associated with pneumonia like 

symptoms. The COVID-19 can affect multiple organs, including the Central Nervous System 

(CNS). Post COVID syndrome mostly affects CNS and is associated with Alzheimer’s disease 

(AD). Alzheimer is a progressive neurodegenerative disease and is characterize by cognitive 

and intellectual impairment that leads to slow progression of memory loss, uncommon behavior 

and personality changes. Medicinal plants and their phytoconstituents including flavonoids can 

act through different mechanism against Alzheimer’s disease. The aim of this study is to screen 

the role of flavonoids against Alzheimer’s disease. The scientific database including Medline, 

Google Scholar, PubMed, Science Direct and other online database resources were used to 

collect the information. Keywords like ‘’Cognitive effect of post-COVID 19 ’’, ‘’post-COVID 

Alzheimer’’, ‘’flavonoids in post COVID Alzheimer ’’ were used to retrieve information. With 

the present study we can state that flavonoid including quercetin, naringenin, epigallocatechin-

3-gallate, myricetin, apigenin have evidenced neuroprotective potential and regulates many 

important physiological responses. Flavonoids also show anti-oxidative, anti-inflammatory, 

and anti-amyloidogenic properties and can be effective against AD. Among various flavonoids, 

quercetin, naringenin, epigallocatechin3-gallate showed significant potential against post-

COVID Alzheimer disease. However, more studies are required in order to confirm the 

available reports 
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In Ayurveda, "Rasayana" medicine refers to treatments that rejuvenate the body, prevent 

ageing, and increase lifespan. A Medhya Rasayana having more than 35 constituents, 

principally from the plants Emblica officinalis (gooseberry) and Terminalia chebula, is called 

Brahma Rasayana (Indian gall nut). Quercetin, Rutin, Gallic Acid, Ellagic Acid, Vasicine, 

Piperine, and Chebulinic Acid seem to be the principal components that were picked for the 

analytical review. Various analytical techniques for estimating bioactives in herbal 

formulations are included in the present review. This includes the High-Performance Thin 

Layer Chromatography (HPTLC) method for the quantification of phenolics such gallic acid 

and ellagic acid, as well as quercetin, rutin, piperine, and vasicine. There are known High-

Performance Liquid Chromatography (HPLC) methods available for the estimation of tannin-

related biomarkers. Using chromatographic methods like HPLC and HPTLC densitometric 

techniques, it is also possible to estimate active constituents like Quercetin-Rutin, Piperine-

Piperlongumine, and Vasicine-Vasicinone simultaneously. Gas chromatography combined 

with mass spectrometry (GC/MS) employing the electron ionization method may identify 34 

components of Brahma Rasayana. In accordance with this review, Brahma Rasayana might 

well be able to prevent oxygen radical generation by inhibiting lipid peroxidation or scavenging 

superoxide. For cell-mediated humoral immunity, this Rasayana may be administered 

systemically. There could be a novel method for estimating the presence of biomarkers in an 

Ayurvedic formulation. 
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Renal stone formation is one of the oldest diseases known to mankind. Kidney stone disease, 

also known as nephrolithiasis or urolithiasis, is a crystallopathy characterized by the formation 

of a solid piece of material (kidney stone) in the urinary tract. Nephrolithiasis is the third most 

common urological disease, accounting for about 15% of all cases. Urolithiasis affects 7–13% 

of people in North America, 5–9% of people in Europe, and 1–5% of people in Asia. Calcium 

stones, usually in the form of calcium oxalate are the most frequently reported stone type in 

India. Hyperparathyroidism, hyperthyroidism, sarcoidosis, gout, malabsorption (inflammatory 

bowel disease, ileal resection or bypass), cystic fibrosis, and renal abnormalities are all 

associated with an increased risk of kidney stone formation (medullary sponge kidney, distal 

renal tubular acidosis, and anatomical abnormalities). Small stones do not require much 

treatment; they are removed from the body by drinking plenty of water. The movement of 

stones causes pain, which can be treated with pain relievers while Large stones are difficult to 

remove even with plenty of water because they get stuck in the renal tube. These stones can be 

harmful to the body because they can damage the kidneys and cause internal bleeding, UTIs, 

and kidney damage. Treatment like Synthetic drugs, Surgical treatment, non-surgical 

treatment, Herbal drugs, Ayurveda like Pashanbheda, and other herbs, are available. The 

present review, therefore, is intended to provide up-to-date information on the etiology, types 

of stone, Signs, and symptoms, risk factors, complications, mechanism of formation of stone, 

the composition of stone, Diagnosis, and Treatment. 
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Currently, the protocol approval process for new pharmaceutical applications is subject to a 

variety of regulatory criteria that must be followed by different countries. We looked at the 

regulatory requirements, approval delays, and guidelines according to the European Medicines 

Agency (EMA), United States Food & Drug Administration (USFDA), Therapeutic Goods 

Administration (TGA), and Central Drug Standard Control Organization (CDSCO). 

Comparison of the regulatory approval process for clinical trial protocols is our goal. It is 

necessary because a protocol gives written evidence for the necessity & feasibility of a research 

study. The clinical trials and regulatory agencies of India (CDSCO), Australia (TGA), United 

States (USFDA), and Europe (EMA) undertook a comparative observational research. The 

study provided a number of safety standards and regulatory requirements for the execution and 

monitoring of clinical trials. Clinical trial protocol guidelines are being developed, and 

different dates are being established along with the necessary paperwork. Comparing safety 

reporting timelines with those of the other 3 nations (Europe, Australia and US), distinct 

countries have different clinical trial regulatory guidelines. Each regulatory agency has its own 

guidelines for the approval of clinical study applications, including varied deadlines and 

specifications. The comparisons that have been made possible by this study approach have 

revealed variations in the times that applications spend at various phases of the evaluation, both 

within and between agencies. 
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Nanomedicines have been the most advanced development in the field of the Pharmaceutical 

World. Advancement of it is proven to be a great support in the healthcare industry. Strong 

demand for the fast growth of scientific and technological tools to direct unmet medical needs, 

thus improving human health care and life quality. Medicines made using nanotechnology and 

nanoparticles are crucial for humans. They are as sensitive as useful to the human race. Clinical 

Trials for Nanomedicines are important was of inspecting or understanding their quality and 

safety for human use. Stringent Guidelines and requirements are developed for Clinical trials 

to get quality nanomedicines that are safe and effective. Targeted delivery systems like 

liposomes and dendrimers to diagnostic nanoparticles are responsible for originating 

Nanotechnology based research. A wide range of applications of nanomedicines demands an 

extreme knowledge and enaction of these complex products. Despite having guidelines 

regarding Clinical trials, there is still a missing specific general protocol for studying the safety 

and efficacy of these nanomedicines. Which hampers their development. Regulatory agencies 

and public groups work together for the proper implementation of nanomedicines. Because of 

these, the challenges are met at an early stage.  
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The drug registration process to acquire marketing authorizations for medicines in Latin 

American countries is highly country specific despite of various regional harmonization 

activities. Organizations must short out an effective worldwide strategy to get into the 

environment of pharmaceutical industry in Latin America so that complex and vivid requests 

from reviewer's can be solved without delaying local product launches. In this study four 

LATAM countries (Brazil, Chile, Bolivia and Honduras) were selected based on the increasing 

number of populations, prevalence of disease, increasing pharmaceutical imports and rise in 

economic growth. There is regional "CTD-like" application for Brazil and Chile. For Bolivia 

and Honduras countries has its own requirements regarding to drug registration. Additionally, 

an enormous amount of compulsory and mainly country-specific documentation like legal 

documents, stability studies, bioavailability studies, labelling, etc. needs strategic planning and 

leads to time consuming process. 
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More than 40 years since ranitidine was originally prescribed as an over-the-counter 

medication to treat heartburn and other diorders like stomach ulcers, GERD, and Zollinger-

Ellison syndrome. However, a petition stating that routine testing had discovered N-

nitrosodimethylamine (NDMA), a class II genotoxic carcinogen, in amounts greater than 

3,000µg per ranitidine tablet which is more than 30,000 times the FDA's permissible daily 

intake limit was sent to the US Food and Drug Administration (FDA) in 2019. Thus, numerous 

voluntary recalls and registration suspensions have occurred as a result of allegations that 

ranitidine products were contaminated with NDMA. Ranitidine has also been removed from 

the National List of Essential Medicines (NLEM) in September 2022. Only twice since the start 

of the year 2019, CDSCO has requested state drug regulators to "examine their goods" and 

"take necessary actions to guarantee patient safety" in its communications with them. Till now, 

various research studies have been done on the chemistry and stability aspects of ranitidne, but 

none of them provide conclusive results. Here, we've highlighted several mechanisms that 

could be responsible of the conversion of ranitidine to NDMA as well as potential contributing 

parameters. In addition, potential efficient strategies to prevent the formation of NDMA 

molecule in ranitidine medicine have been highlighted. Additionally, future research goals and 

potential gaps in the continued marketing of ranitidine in the Indian market have been explored. 
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As the global pharmaceutical enterprise turns into greater competitive, regulatory bodies are 

being mounted in numerous countries round the world. Regulatory government and 

corporations play a key function in assembly the prison procedure necessities associated with 

any drug development system, whether or not focused to a particular USA or globally. New 

drug development calls for lots of studies on chemistry, production, manage, preclinical 

research, and scientific trials. Drug reviewers at regulatory companies around the sector are 

liable for assessing whether studies data guide the safety, efficacy and quality control of latest 

tablets that advantage public health. Each country has its personal regulatory body answerable 

for implementing rules and regulations and issuing pointers to alter the advertising of 

prescription drugs. The work mainly focuses on history, regulatory policy and manipulate, and 

issues related to diverse international locations along with the USA, Europe, India, and Canada. 
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The regulatory registration procedure of pharmaceutical drug varies from one country to 

another country. The growth of pharmaceutical market relies on regulatory perspective and 

medication laws. In the pharmaceutical industry, regulatory affairs play an essential role as the 

pharmaceutical sector is increasing very rapidly. The guidelines were also updated according 

to the need of the market. In 2018, China has implemented the ICH CTD format for drug 

submission. The abbreviated new drug application (ANDA) in China having different 

procedure for domestic manufacturer and foreign manufacturer. The position of China and 

Canada in pharmaceutical market is second rank and ninth rank respectively. In 2022, Canada 

has updated its guidance document of drug submission and management. The Abbreviated New 

Drug Submission (ANDS) in Canada having same procedure for domestic manufacturer and 

overseas manufacturer. The different terms for the query, response, rejection and approval used 

in Canada. The terms are NOD, NOC, NC, SDN, NON, NON/w, NOC/c, NOL, DIN etc has 

been used. In the process of registration, different type of the administrative hold in Canada 

has also been emphasized. Hence the current topic focuses majorly on the drug regulatory 

approval process along with comparative regulatory framework for IND, NDA, ANDA, 

BA/BE study, DMF, and labelling and post approval changes as per China and Canada 

throughout the lifecycle of the product.  
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The targeted or novel formulation development is a challenging task and take high time in 

approval by the regulatory bodies. The FDA has drafted various guidelines to clarify the 

complex generic product approval process as well as increase FDA-Industry interaction for the 

same although at high cost to an industry. The FDA has taken a few steps to simplify the 

approval process and reduce time of ANDA approval of such products. The product specific 

guidance document is an important document prepared for various such products by FDA to 

guide industries on developmental path as well as BE studies. Specialized formulations like 

doxorubicin liposomes product specific guidance clearly specify preparation of liposomes by 

ammonia gradient technique and characterization techniques for vesical size etc reduces the 

generic product development time, increase product quality and similarity in in vivo behavior 

of generic with innovator product. The qualitative and quantitative similarities also vary from 

product to product and the communication with FDA helps to way ahead. The FDA is also 

looking forward to accept the modeling and simulation approach as an important tool for 

bioequivalence assessment.  
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The foremost objective of a drug approval system is to ensure that medicinal products of 

acceptable quality and efficacy are manufactured to protect the health and well-being of people. 

Hence, all the pharmaceutical drugs before their availability in market must show established 

safety and efficacy. There is a wide diversity in the regulatory requirements for semi regulated 

market and hence registration of pharmaceutical products is a difficult undertaking in nations 

that are highly regulated or semi regulated. Semi-regulated markets majorly are contributing in 

particular the production of generics. One of the largest pharmaceutical market in Central 

America is found in Guatemala, one of the semi-regulated nations that borders the continent. 

Despite the fact that imported pharmaceuticals account for nearly 70% of the Guatemalan drug 

market, expanding a company's operations is one of the main motives for registering in a 

semiregulated country. The goal of this study is to provide information on the regulatory 

requirements and regulatory procedure in Guatemala for the registration of generic 

pharmaceuticals. Guatemala has its own set of defined standard country guidelines. This study 

provides an overview of the documentation requirements, product registration procedures, and 

approval timeframe in Guatemala so that the pharmaceutical companies keep up to date with 

the latest regulatory developments for drug approval registration. 
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Introduction: In US, Combination products are defined as a product comprised of two or more 

components (i.e., drug and device, biologic and device, drug and biologic) that are 

physically/chemically combined to produce a single entity. In EU, Combination products are 

regulated as either medicinal products or devices, depending on the ancillary function. 

Objectives: The work focus on understanding, reviewing, compilation and comparing the 

regulatory requirements for Combination Products in US & EU. Methodology: To gather and 

compile regulatory requirements for Combination Products in US & EU. Conclusion on work 

through summarization of data in accordance with predetermined objectives. Results & 

Discussions: In US, Combination product is regulated by 21 CFR whereas EU follow MDD. 

In US, Approval procedure of drug NDA, ANDA whereas EU follows centralized, 

decentralized, mutual recognition procedure. In US, Approval procedure of device PMA, 

PMN, De-Novo Pathway whereas EU follows CE marking procedure. Conclusion: 

Combination Product is Combination of drug and device which might be new and superior 

generation for improving patient compliance and minimize the risk of infection cause by 

device. The demand for combination products is rising daily as a result of their improved 

therapeutic benefits, as they combine the effect of both drug and device or biologic and device. 
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The product registration regulation in ROW countries is a challenging task because of lacking 

of harmonization. Semi-regulated markets include ASEAN and GCC countries and they have 

harmonized their regulatory organization up to some extent. The business opportunity into an 

emerging market is increasing globally. It is important for pharmaceutical companies to be up-

to-date with the latest regulatory requirements. In India, there are numbers of pharmaceutical 

products manufactured, imported and exported to foreign countries under the guidance of the 

regulating authority. Certain guidelines have to be followed by the manufacturers or the 

company owners to provide a safe, effective and good quality products to the consumers in the 

market. Regarding the ASEAN and GCC region, each region has its own specific guidelines, 

compliances for the registration of pharmaceutical product. ASEAN uses ACTD format and 

GCC used ICH CTD format for drug product Registration. There are similarities and 

differences in the registration process of pharmaceutical product in these regions. There are 

various registration procedures having certain registration fees which are submitted to the 

agency for approval. The manufacturer needs to follows the specification and proper labelling 

guidelines criteria provided by the regulating authority of respective region. The present work 

emphasizes on a comparative approach for registration process of corticosteroid in Singapore, 

Malaysia, UAE and Saudi Arabia. 
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Nanotechnology in the pharmaceutical field has a great potential and its use has been increased 

over the past few years. With limited but emerging success, nanotechnology has found a place 

in pharmaceuticals. Although with excitement in the field for nanotechnology, there is lack of 

regulatory guidance. Improper regulations caused lack of information on international basis 

like what these material actually is and how can we define them and caused confusion among 

different regulatory agencies throughout world. Recent research reports in Singapore showed 

public perceptions on nanotechnology and resulted in negative misconceptions about it. Thus, 

public acceptance could be major problem. This uncertainty may ultimately result in lack of 

funding and affect research and development processes as well. The main objective of the 

research work is to discuss how proper guidance and the regulatory studies could overcome the 

problems by having proper definitions and regulatory guideline followed on international level. 

Educating people about the propaganda and National Nanotechnology Initiative (NNI) 

program and its regulation. Having a healthcare guideline for public safety. Considering, the 

current and future perspective proper regulations could lead to an emerging success. Thus it 

can be concluded that studies of regulatory science for nanotechnology could be beneficial in 

the field of pharmacy and can lead to betterment of society. 
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This paper aims to set forth the overview of PhytoPharmaceuticals. The regulation of it allows 

the drug development and marketing availability of new PhytoPharmaceuticals as similar to 

that of newly investigated natural entity-based drug. The regulation of PhytoPharmaceuticals 

accelerates the innovation and new drug development from the plants in a scientific manner 

and would be beneficial in the acceptance of use of plant product by Medicinal Professional. 

The products of PhytoPharmaceuticals are achieving acceptance amongst people across the 

globe due to increase in awareness of lifestyle, diseases and improper food intake. Due to high 

level of side effects with the modern medicines people are moving towards 

PhytoPharmaceuticals. In India PhytoPharmaceuticals are regulated as New Drug by CDSCO 

and its regulatory guidelines are given in Drugs and Cosmetics act. Phytopharmaceutical means 

a drug to diagnose, treat, minimize or prevent any disease or disorder, but does not include 

drugs administered parenterally in purified and standardized form, evaluated qualitatively and 

quantitatively with a minimum of four identified bioactive or phytochemical compounds of the 

medicinal plant extract or parts of medicinal plants, for use inside or outside the human or 

animal body. 
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The Food and Drug Administration regulates the quality, safety and effectiveness of drugs 

whether it is innovator drug or generic drug under the Federal Food, Drug and Cosmetic Act 

(FFDCA). Generic drugs are the drugs which are approved under Abbreviated New Drug 

Application (ANDA) submitted to FDA. Generic Drug User Fee Amendment (GDUFA) was 

designed to increase the safe and effective delivery of generic drug to the consumer and 

reduction in cost to industry. Combining annual discretionary appropriations from the 

Treasury’s General Fund with user fees collected from the generic pharmaceutical industry, the 

FDA receives funding to regulate generic pharmaceuticals. The FDA lacked the resources to 

keep up with the rising number of ANDAs submitted for review and foreign facilities 

producing generic medications prior to the passage of the GDUFA, which resulted in a backlog 

of submitted ANDAs awaiting FDA review. GDUFA I was implemented in the year 2012. 

GDUFA II was reauthorized in 2017 and currently GDUFA III is in place till 2027. User fees 

under GDUFA III is $582.5 MM annually while in GDUFA II was up to $493.6 MM annually, 

compared to user fees under GDUFA I of $300 MM annually. This increase was made in order 

to maintain the FDA's productive capacity and to provide the necessary resources for a 

thorough scientific review of the large number of ANDAs that were received.A benefit of 

GDUFA II is the provision for a partial application fee return in the event that an ANDA 

application is abandoned before it is received. 
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Variations are unavoidable changes brought on by a variety of factors, including but not limited 

to: shifting consumer demands, recent discoveries, changes in product formulation, 

manufacturing methods, and standards for active ingredients or finished products. Therefore, 

regardless of whether it is an investigational or commercial product, regulations mandate that 

any changes be carefully considered and implemented in accordance with the correct regulatory 

pathway. Failure to adhere to legal standards for variation may result in a product being labelled 

as "misbranded or adulterated". Due to the possible safety/efficacy impact on the enormous 

number of patients as well as the potential legal, regulatory, and financial impact on the 

sponsor, this should be taken extremely seriously for drugs that are currently on the market. 

The purpose of this study is to present a concise overview of variation changes in South African 

Health Products Regulatory Authority (SAHPRA) and adoption of variation policies from 

European Medicines Agency (EMA). The documentation requirements for submission along 

with the type of variation and timeline required for variation filing in the South Africa and the 

procedural aspects of portal requirements for variations submission will be presented. 
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Regulatory agencies and clinicians worldwide face a major challenge in achieving ideal 

pediatric drug therapy. Due to their underdeveloped physiological systems, the pediatric 

population requires extra attention when medications are prescribed. The majority of Indian 

clinical practice is either based on adult dose implications or safety and efficacy evidence 

reported from developed nations. Because there are no pediatric-specific guidelines, clinicians 

often prescribe drugs in an off-label manner. Developed nations like the United States and 

Europe have a strong regulatory framework for pediatric medicines. However, in most 

developing countries like India, the situation is concerning because a strong regulatory 

framework hardly exists. There is no specific regulation in India for pediatric clinical trials, but 

some provisions are included in Schedule Y. As a result, it is the need of the hour to create 

separate regulations for pediatric clinical trials, as done by other nations, without jeopardizing 

children's safety. Regulations for the development of pediatric drugs should address issues such 

as trial design, efficacy, and safety compliance, as well as prescribing the dosage regimen for 

pediatrics. The improvement of pharmacovigilance in pediatrics should be a priority. The 

safety of medications available on the market for use in children should be monitored by the 

regulatory body as they can have negative consequences, including fatalities. This paper aims 

to summarize the current pediatric regulatory scenario in India and other developed countries 

and also the regulatory efforts that need to be taken for the safety of pediatric population 

 


