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Semester V 
 

Course 
Code 

Name of the course 
No. of 

hours per 
week (L/P) 

Credit 
points 

BP501T Biomedicinal Chemistry (Theory) 3 3 

BP502T Industrial Pharmacognosy (Theory) 3 3 

BP503T 
Innovation and Startup Ecosystem 

(Theory) 
2 2 

 
BP504T 

 
Pharmaceutical Dosage Form II (Theory) 

 
2 

 
2 

BP505T 
Pharmaceutical Quality Assurance 

(Theory) 
3 3 

BP506T Systemic Pharmacology II (Theory) 3 3 

BP507P Biomedicinal Chemistry (Practical) 4 2 

BP508P Industrial Pharmacognosy (Practical) 3 1 

BP509P 
Pharmaceutical Dosage Form II 

(Practical) 
3 1 

 
BP510P 

 
Systemic Pharmacology II(Practical) 

 
4 

 
2 

Total 
 

30 22 
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Course Code Course Title Course Type 

BP501T Biomedicinal Chemistry (Theory) Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Provide comprehensive knowledge of drugs acting on the central nervous system, 
including anesthetics, sedatives, antipsychotics, and anticonvulsants, with emphasis on 
their chemical classification and structure activity relationships (SAR). 

2. Familiarize students with anti-infective chemotherapeutic agents used against 
tuberculosis, malaria, protozoal, viral, fungal, helminthic, and urinary tract infections, 
including their chemical structures and SAR. 

3. Impart understanding of antibiotics and sulfa drugs, focusing on their chemical classes, 
mechanisms, therapeutic relevance, and structure activity relationships. 

4. Introduce antineoplastic agents and endocrine drugs, highlighting their chemical nature, 
classification, therapeutic applications, and structure activity correlations. 

5. Develop knowledge of antidiabetic agents and narcotic analgesics, including opioid 
antagonists, with emphasis on medicinal chemistry principles and SAR of key drug 
classes. 

COURSE OUTCOMES (CO): 
 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 Classify and explain the chemistry, therapeutic use, and structure activity 
relationships of drugs acting on the central nervous system, including anesthetics, 
sedatives, antipsychotics, and anticonvulsants. 

2 Describe the chemical classification, mechanism of action, and SAR of major anti-
infective agents such as antituberculars, antimalarials, antivirals, antifungals, 
anthelmintics, and urinary tract anti-infectives. 

3 Analyze the chemistry and SAR of antibiotics and sulfonamides and correlate 
structural features with antimicrobial activity and spectrum of action. 

4 Explain the chemical basis, therapeutic significance, and SAR of antineoplastic 
agents and endocrine drugs used in cancer and hormonal disorders. 

5 Interpret the chemistry, pharmacological relevance, and SAR of antidiabetic agents 
and narcotic analgesics, including opioid agonists and antagonists, for rational drug 
use and development. 
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Detailed Syllabus: 

 

Unit No. Topics 
No. of 
Lectures 

 Study of the development of the following classes of drugs includes 
chemical classification, structure, uses, SAR of selective drug classes, 
and synthesis of selected drugs as superscripted* 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

I 

Drugs Acting on the Central Nervous System 

General Anesthetics 
Halothane, Methoxyflurane, Enflurane, Sevoflurane, Isoflurane, 
Desflurane, Methohexital, Thiamylal, Thiopental, Ketamine*, 
Ramelteon, Remimazolam, Fospropofol, Dexmedetomidine 
Sedatives and Hypnotics 
Barbital, Phenobarbital*, Mephobarbital, Amobarbital, Butabarbital, 
Pentobarbital, Secobarbital, 
Chlordiazepoxide, Diazepam*, Oxazepam, Chlorazepate, Lorazepam, 
Alprazolam, Zolpidem, 
Glutethimide, Meprobamate, Ethchlorvynol, Triclofos, Paraldehyde 
SAR of Barbiturates and Benzodiazepines 
Antipsychotics 
Promazine, Chlorpromazine*, Triflupromazine, Thioridazine, 
Piperacetazine, Prochlorperazine, Trifluoperazine, 
Chlorprothixene, Thiothixene, Loxapine, Clozapine, Haloperidol, 
Droperidol, Risperidone, Molindone, Sulpiride, 
Brexpiprazole, Lumateperone, Pimavanserin, Samidorphan 
SAR of Phenothiazines 
Anticonvulsants 
Phenobarbitone, Methabarbital, Phenytoin*, Mephenytoin, Ethotoin, 
Oxazolidinediones: Trimethadione, Paramethadione 
Succinimides: Phensuximide, Methsuximide, Ethosuximide 
Phenacemide, Carbamazepine*, Clonazepam, Primidone, Valproic acid, 
Gabapentin, Felbamate, Perampanel, Lacosamide, Retigabine 
SAR of Anticonvulsants 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
10 Hours 

 
 
 
 

 
II 

Anti-Infective Chemotherapeutic Agents 
 
Antitubercular Agents 
Isoniazid*, Ethionamide, Ethambutol, Pyrazinamide, Para-amino 
salicylic acid*, Rifampicin, Rifabutin, 
Cycloserine, Streptomycin, Capreomycin, Pretomanid, Clofazimine, 
Levofloxacin, Bedaquiline, Linezolid, Delamanid 
Antimalarials 
Quinine, Chloroquine*, Amodiaquine, Primaquine, Pamaquine, 
Quinacrine, Mefloquine, Cycloguanil pamoate, 
Proguanil, Pyrimethamine, Artesunate, Artemether, Atovaquone 
SAR of Quinoline derivatives 

 
 
 
 

 
12 Hours 
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 Antiprotozoals 
Metronidazole*, Tinidazole, Ornidazole, Diloxanide, Iodoquinol, 
Pentamidine isethionate, Atovaquone,Eflornithine, Paromomycin, 
Nitazoxanide 
Antivirals 
Amantadine, Rimantadine, Idoxuridine, Acyclovir*, Ganciclovir, 
Zidovudine, Didanosine, Zalcitabine, Lamivudine,Loviride, Delavirdine, 
Ribavirin, Saquinavir, Indinavir, Ritonavir, Valganciclovir, Peramivir, 
Lenacapavir 
Antifungals 
Amphotericin-B, Nystatin, Natamycin, Griseofulvin, Clotrimazole, 
Econazole, Butoconazole, Oxiconazole, 
Tioconazole, Miconazole, Ketoconazole*, Terconazole, Itraconazole, 
Fluconazole, Naftifine, Tolnaftate, 
Posaconazole, Isavuconazole 
Anthelmintics 
Diethylcarbamazine, Thiabendazole, Mebendazole, Albendazole*, 
Niclosamide, Oxamniquine, Praziquantel, Ivermectin 
Urinary Tract Anti-infective Agents 
Nalidixic acid, Norfloxacin, Enoxacin, Ciprofloxacin*, Ofloxacin, 
Lomefloxacin, Sparfloxacin, Gatifloxacin, 
Furazolidone, Nitrofurantoin, Methenamine, Moxifloxacin 
SAR of Quinolones 

 

 
 
 
 
 
 

 
III 

Antibiotics and Sulfa Drugs 
 
Antibiotics 

-Lactamase inhibitors, Monobactams 
Aminoglycosides: Streptomycin, Neomycin, Kanamycin, Tetracyclines: 
Tetracycline, Oxytetracycline, Minocycline, Doxycycline, Macrolides: 
Erythromycin, Clarithromycin, Azithromycin Chloramphenicol*, 
Clindamycin, Clavulanic acid 
SAR of Penicillins, Tetracyclines, and Cephalosporins 
 
Sulfa Drugs 
Sulphamethizole, Sulfisoxazole, Sulphapyridine, Sulphathiazole, 
Sulfacetamide, Sulphamethoxazole,Sulphadiazine, Mefenide, 
Sulfasalazine, Trimethoprim, Cotrimoxazole, Dapsone* 
SAR of Sulfonamides 

 
 
 
 
 
 

 
8 Hours 

 
 

 
IV 

Antineoplastic Agents 
Mechlorethamine, Cyclophosphamide, Melphalan, Chlorambucil, 
Busulfan, Thiotepa, 
Mercaptopurine*, Thioguanine, Fluorouracil, Floxuridine, Cytarabine, 
Methotrexate*, Azathioprine, Dactinomycin, Daunorubicin, 
Doxorubicin, Bleomycin, Etoposide, Vinblastine, Vincristine, Paclitaxel, 
Camptothecin, Cisplatin, Mitotane, Carboplatin 

 
 

 
6 Hours 

V 
Endocrine Drugs, Antidiabetic Agents and Narcotic Analgesics 
Endocrine Drugs 
Sex hormones: Testosterone, Nandrolone, Progesterone, Oestriol, 

9 Hours 
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 Oestradiol, Oestrone, Diethylstilbestrol 
Drugs for erectile dysfunction: Sildenafil, Tadalafil 
Oral contraceptives: Mifepristone, Norgestrel, Levonorgestrel 
Corticosteroids: Cortisone, Hydrocortisone, Prednisolone, 
Betamethasone, Dexamethasone 
Thyroid and antithyroid drugs: L-Thyroxine, L-Thyronine, 
Propylthiouracil, Methimazole 
 
Antidiabetic Agents 
Insulin and preparations, Tolbutamide*, Chlorpropamide, Glipizide, 
Glimepiride 
Biguanides: Metformin 
Thiazolidinediones: Pioglitazone, Rosiglitazone 
Repaglinide, Nateglinide, Acarbose, Voglibose 
Narcotic Analgesics 
Morphine, Codeine, Meperidine, Anilerdine, Diphenoxylate, 
Loperamide, 
Fentanyl*, Methadone, Propoxyphene, Pentazocine, Levorphanol 
Nalorphine, Levallorphan, Naloxone 
SAR of Morphine analogues 

 

Recommended References (Preferably latest editions): 

1. Abraham, D. J. and Griffin, J. L.  Medicinal Chemistry and Drug Discovery. 
Wiley. 

2. Brunton, L., Hilal-Dandan, R. and Knollmann, B. Goodman and  The 
Pharmacological Basis of Therapeutics. McGraw-Hill Education. 

3. Kar, Ashuthosh. Medicinal Chemistry. New Age International. 
4. Lednicer, D. The Organic Chemistry of Drug Synthesis. Wiley. 
5. Li, J. J. Modern Drug Synthesis. Wiley. 
6. Patrick, G. L. An Introduction to Medicinal Chemistry. Oxford University Press. 
7. Vogel, A. I.  Textbook of Practical Organic Chemistry. Pearson Education. 
8. Williams, D. A., Lemke, T. L. and Roche, V. F.  Principles of Medicinal Chemistry. 

Lippincott Williams & Wilkins. 
9. Wilson, C. O., Beale, J. M. and Block, J. H. Wilson and  Textbook of Organic 

Medicinal and Pharmaceutical Chemistry. Lippincott Williams & Wilkins. 
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Course Code Course Title Course Type 

BP502T Industrial Pharmacognosy (Theory) Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Introduce students to the industrial, commercial, and economic aspects of herbal drugs 
in national and global markets. 

2. Knowledge of commercial production, quality assurance, and standardization of herbal 
extracts, volatile oils, and traditional AYUSH formulations 

3. Train students in modern analytical techniques for the identification, characterization, 
and quality evaluation of plant-based drugs and herbal products 

4. Develop skills in isolation, characterization, commercial production, and analysis of 
bioactive phytoconstituents. 

5. Familiarize students with national and international regulatory frameworks, 
pharmacopoeial standards, and safety, efficacy, and pharmacovigilance requirements 
governing herbal medicinal products. 

 
COURSE OUTCOMES (CO): 

 

 
CO 
No. Upon successful completion of this course, the students will be able to 

1 Describe the economic significance, trade potential, emerging therapeutic categories, 
and institutional support for medicinal and aromatic plant based industries at national 
and international levels. 

2 Explain the principles of commercial production, standardization, and quality control 
of herbal extracts, volatile oils, cosmeceuticals, and traditional formulations in 
compliance with AYUSH, WHO-GMP, and global regulatory norms. 

3 Demonstrate analytical competence in evaluating herbal drugs and botanicals using 
modern spectroscopic and chromatographic techniques such as UV, IR, NMR, MS, 
HPTLC, HPLC, UPLC, and GC. 

4 Describe the process to isolate, characterize, identify, and analyze important 
phytoconstituents used in pharmaceutical, nutraceutical industries. 

5 Interpret and apply international regulatory guidelines, pharmacopoeial monographs, 
and safety, efficacy, and pharmacovigilance requirements for herbal and traditional 
medicinal products 
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Detailed Syllabus: 
 

Unit 

No. 
Topics No. of 

Lectures 
 
 
 
 
 
 
 

 
I 

General Introduction to Herbal Industries, institutions and trade status of herbals 

(a) Role of medicinal and aromatic plants trade in national economy of a country and 
introduction of Current trade status and potential of some commercially important 
medicinal plants/natural products like Ashwagandha, Turmeric, Ginseng, Amla 
and essential oils. 

(b) A brief account of bioeconomy, biodiversity hot spots and plant-based industries 
and institutions involved in research work on medicinal and aromatic plants in 
India. 

(c) Emerging therapeutic categories of Herbal Medicinal Products available in 
market, their composition with rationale for Aphrodisiac, Antistress, anti-diabetics, 
antihyperlipidemic, immunomodulator, hepatoprotective and kidney disorders 

 
(d) Emerging Herbal cosmeceuticals: Anti-Aging, Depigmenting, anti-acne, 

sunscreen, detoxifying, anti-irritant, nutricosmetics. 

 
 
 
 
 
 
 

 
8 Hours 

 
 
 
 

 
II 

Commercial Production and Standardization of botanicals 
 

Significance of AYUSH/ WHO-GMP, GLP and USFDA compliant facility in 
production of quality herbal products. Commercial production of standardized 
herbal extracts with clinical relevance: Coleus, Amla, Turmeric, Ashwagandha 
and Senna. 
Commercial production and standardization of volatile oils: Eucalyptus oils, 
Lavender oil and Peppermint oil, Rosemary oil Preparation and 
standardization of Ayush formulations viz Aristas and Asawas, 
Ghutika/Habb, Churna/ Shafoof Arq, Sharbat, Tincture and Bhasma. 

 
 
 
 

 
10 Hours 

 
 

 
III 

Modern methods of analysis of Plants and Plant-based products 
Basic principles and applications in analysis of botanicals: Spectroscopic 
methods: UV-Visible spectroscopy, IR Spectroscopy, NMR spectroscopy and 
Mass spectroscopy, Atomic Absorption Scpectroscopy Chromatographic 
methods: HPTLC, HPLC, UPLC, GC, 

 
 

 
12 Hours 

 

 
IV 

Isolation, Characterization, Commercial Production and analysis of 
bioactive phytoconstituents 
Isolation, characterization with commercial production, identification and 
analysis of bioactive phytoconstituents: Artemisinin, Sennosides, Withanolids, 
Boswellic acid, Atropine, 
and Lycopene. 

 

 
08 Hours 

V International Regulatory Perspectives 
(a) Overview of global regulations for herbal products (e.g., World 

07 Hours 
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 Health Organization, United States Food and Drug Administration 
 Dietary Supplement Health and Education Act, European 

Medicines 
Agency, TGA-ARG Therapeutic Goods Administration  
Australian Regulatory Guidelines for Complementary Medicines, 
Natural Health Products (Canada) 
(b) Harmonization challenges and mutual recognition of traditional 
medicine 
(c) Importance of safety, efficacy and pharmacovigilance in herbal 
product regulation 
(d) Study of Monographs on herbal drugs and botanicals related to 
Indian Pharmacopoeia, United States Pharmacopoeia Herbal 
Medicine and Dietary Supplement, Ayurvedic Pharmacopoeia of 
India and Unani Pharmacopoeia of India. 

 

 
Recommended References (Preferably latest editions) 

1. Ayurvedic Pharmacopoeia Committee. Ayurvedic Pharmacopoeia of India. 
Government of India, Ministry of AYUSH. 

2. European Medicines Agency. Herbal Monographs and Regulatory Guidelines. 
3. Indian Drug  Association. Indian Herbal Pharmacopoeia. 
4. Indian Pharmacopoeia Commission. Indian Pharmacopoeia. Government of India. 
5. International Council for Harmonisation. ICH Guidelines on Quality, Safety, 

Efficacy and Multidisciplinary Topics. 
6. Natural Health Products Directorate. Regulatory Framework for Natural Health 

Products. 
7. Unani Pharmacopoeia Committee. Unani Pharmacopoeia of India. Government of 

India, Ministry of AYUSH. 
8. United States Pharmacopeial Convention. United States Pharmacopeia. 
9. World Health Organization. Guidelines on Good Agricultural and Collection 

Practices (GACP) for Medicinal Plants. 
10. Drugs and Cosmetics Act and Rules (India). Government of India. 
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Course Code Course Title Course Type 

BP503T 
Innovation and Startup Ecosystem 

(Theory) 
Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

2 2 -- -- 30 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Introduce students to the fundamental concepts, principles, and significance of 
innovation and entrepreneurship in contemporary economic and social contexts. 

2. Familiarize students with the structure, components, and key stakeholders of the startup 
and innovation ecosystem. 

3. Provide students with an understanding of the startup lifecycle, including ideation, 
opportunity analysis, product development, validation, and scaling. 

4. Equip students with practical tools and techniques for problem identification, 
opportunity recognition, business model development, and idea validation. 

5. Foster an entrepreneurial mindset by encouraging active participation in innovation-
related events, stakeholder interactions, and experiential learning activities. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. Upon successful completion of this course, the students will be able to: 

1 
Explain the fundamental concepts of innovation, entrepreneurship, and the structure 
and role of the startup ecosystem in economic and social development. 

2 
Identify and analyze problems, market gaps, and opportunities using ideation tools, 
market research techniques, and feasibility analysis. 

3 
Design and validate an innovative solution by developing a minimum viable product 
(MVP) using lean startup principles and customer feedback. 

4 
Develop an appropriate business model using the Business Model Canvas, and 
evaluate legal, intellectual property, team, and funding considerations for startups. 

5 
Demonstrate effective ecosystem engagement skills by participating in innovation 
events and presenting a concise startup pitch, incorporating future trends and scaling 
strategies. 
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Detailed Syllabus: 
 

Unit No. Topics 
No. of 

Lectures 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
I 

Unit I: Introduction to Innovation and 
Entrepreneurship 
Defining Innovation and Entrepreneurship 
 What is Innovation? 
 Types of Innovation: Product, Process, Business 

Model, Social 
 What is Entrepreneurship? 
 Characteristics of an Entrepreneur 
Invention vs Innovation 
 Distinction between Invention and Innovation 
 Importance of Innovation in the 21st Century 

 Economic growth and job creation 
 Solving societal problems 

 Disruptive technologies and their impact 
Case Studies 
 Innovative companies (e.g., Apple, Google, Tesla) 
Introduction to the Startup Ecosystem 
 Key components: 

 Entrepreneurs 
 Incubators/Accelerators 
 Mentors 
 Investors 
 Government 
 Academia 
 Support Services 

 Role of each component in fostering innovation 
Practical Aspect: 
Participation in National Innovation Day and 
National Startup Day 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
06 Hours 

 
 
 
 
 

 
II 

Unit II: Ideation and Opportunity Identification 
Identifying Problems and Market Gaps 
 Problem-solving approach to entrepreneurship 
 Techniques for problem identification: 

 Observation 
 Empathy mapping 
 User interviews 

 Market research basics: 
 Understanding customer needs and pain 

points 
Generating Innovative Ideas 
 Brainstorming techniques: 

 SCAMPER 
 Mind Mapping 

 
 
 
 
 

 
06 Hours 
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  Design Thinking principles for ideation 
 Lateral thinking and divergent thinking 
 From problem to solution: developing initial 

concepts 
Opportunity Analysis and Feasibility 
 Market sizing and potential 
 Competitive analysis 
 SWOT analysis for new ventures 
Practical Aspect: 
Participation in Ideation Challenges or Hackathons 
(e.g., Smart India Hackathon or IIC internal ideation 
competitions) 

 

 
 
 
 
 
 
 
 

 
III 

Unit III: Building a Minimum Viable Product 
(MVP) and Validation 
Lean Startup Methodology 
 Introduction to Lean Startup principles 
 Build Measure Learn feedback loop 
 Concept of MVP: 

 Importance 
 Scope and objectives 

Designing and Developing an MVP 
 Different types of MVPs 
 Tools and resources for rapid prototyping 
 User experience basics for MVPs 
Validation 
 Customer interviews and feedback collection 
 A/B testing and split testing 
 Pivoting vs Persevering 
Practical Aspect: 
Participation in sessions/workshops on Prototype, 
MVP, and Product Development 

 
 
 
 
 
 
 
 

 
06 Hours 

 
 
 
 
 
 
 

 
IV 

Unit IV: Business Models and Startup Operations 
Business Model Canvas (BMC) 
 Introduction to the 9 building blocks of BMC 
 Developing a BMC for a new venture 
 Value Proposition Design 
Legal and Financial Aspects for Startups 
 Legal structures: 

 Sole Proprietorship 
 Partnership 
 Private Limited Company 

 Intellectual Property Rights (IPR): 
 Patents 
 Trademarks 
 Copyrights 

 Startup funding: 
 Bootstrapping 
 Angel investors 
 Venture capital 

 
 
 
 
 
 
 

 
06 Hours 
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 Team Building and Mentorship 
 Importance of a strong founding team 
 Roles and responsibilities in a startup 
 Value of mentors and advisors 
Practical Aspect: 
Participation in IPR awareness programs or startup 
funding sessions 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
V 

Unit V: Scaling, Ecosystem Engagement, and 
Future Trends 
Growth Strategies and Scaling Up 
 Marketing and sales for startups 
 User acquisition and retention 
 Challenges of scaling and solutions 
 Exit strategies: 

 Acquisition 
 IPO 

Engaging with the Startup Ecosystem 
 Networking with investors, mentors, and 

entrepreneurs 
 Participation in startup competitions and pitch events 
 Leveraging incubators and accelerators 
Future Trends in Innovation and Entrepreneurship 
 Emerging technologies: 

 Artificial Intelligence 
 Blockchain 
 Internet of Things (IoT) 
 Sustainable Technologies 

 Social entrepreneurship and impact investing 
 Global startup trends 
Practical Aspect: 
Participation in National Innovation Day and student 
engagement activities 
to prepare and deliver a concise pitch for their 
developed idea, simulating a startup pitch event. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
06 Hours 
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Recommended References (Preferably latest editions) 

1. Eric Ries. The Lean Startup: How  Entrepreneurs Use Continuous Innovation to 
Create Radically Successful Businesses. Crown Business. 

2. Thiel, P. and Masters, B. Zero to One: Notes on Startups, or How to Build the Future. 
Crown Business. 

3. Bansal, R. Stay Hungry Stay Foolish. Westland. 
4. Dalal, M. Big Billion Startup: The Untold Flipkart Story. Pan Macmillan India. 
5. Ivaturi, V. K. The Manual for Indian Start-Ups: Tools to Start and Scale-Up Your New 

Venture. Notion Press. 
6. Mishra, S., Patjoshi, P. K. and Patnaik, S. K. Innovation and Entrepreneurship. Pearson 

India. 
7. Sardar, R. and Waghmare, G. Startup Ecosystem in India: Text and Cases. Himalaya 

Publishing House. 
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Course Code Course Title Course Type 

BP504T 
Pharmaceutical Dosage Forms II 

(Theory) 
Core 

Credit 
Hours Per Week (L-T-P) Max. Hours. 

L T P 

2 2 -- -- 30 

Maximum 
Marks 

SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the principles of formulation and development of monophasic liquid dosage 
forms, including solvent selection and solubility enhancement techniques. 

2. Acquire knowledge of biphasic liquid dosage forms, including physicochemical 
principles, formulation strategies, manufacturing processes, and stability 
considerations. 

3. Develop competence in pressurised dosage forms such as aerosols, metered-dose 
inhalers, and dry powder inhalers, with emphasis on formulation design, device 
components, manufacturing, and quality evaluation. 

4. Understand the formulation, manufacturing, and evaluation of semisolid dosage forms, 
with emphasis on drug permeation through the skin and factors affecting topical drug 
delivery. 

5. Gain exposure to advanced drug delivery systems such as nanosuspensions, 
nanoemulsions, SMEDDS/SNEDDS, xerogels, and emulgels for improved therapeutic 
performance. 

COURSE OUTCOMES (CO): 
 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 Explain the fundamental principles, classification, formulation requirements, and 
quality aspects of monophasic and biphasic liquid dosage forms. 

2 Formulate, manufacture, and evaluate monophasic and biphasic liquid preparations, 
including solutions, syrups, elixirs, suspensions, and emulsions, using appropriate 
excipients and processing techniques. 

3 Apply 
DLVO theory, and emulsification theories to design stable liquid dosage forms and 
assess their stability and performance. 

4 Design and evaluate pressurised and inhalation dosage forms, including aerosols, 
metered dose inhalers, and dry powder inhalers, by selecting suitable formulation 
components, devices, and quality control parameters. 

5 Formulate, evaluate, and justify the use of semisolid and advanced drug delivery 
systems including ointments, creams, gels, suppositories, nanosuspensions, nano- 



B.Pharm Syllabus 

        542  THE GAZETTE OF INDIA : EXTRAORDINARY     [PART III SEC.4] 
 
 

 

 

 emulsions, SMEDDS/SNEDDS, xerogels, and emulgels for enhanced drug 
delivery, stability, and patient compliance. 

Detailed Syllabus: 
 

Unit 
No. 

Topics 
No. of 
Lectures 

 
 
 
 

 
I 

Monophasic Liquids & Pressurised Dosage Forms 
Foundations: Need, advantages/limitations; monophasic vs 
biphasic; solubility-enhancement techniques. 
Vehicles & solvents: Pharmaceutical waters (types; 
manufacturing & Quality Control of Purified/Distilled); 
classes of solvents as per toxicity. 
Formulation & manufacturing: Raw-material 
considerations and additives; processing; Quality Control of 
solutions/syrups/elixirs; powders for reconstitution as 
solutions. 
Measuring, filling & packaging: Techniques; container
closure integrity; automation in liquid manufacturing. 

 
 
 
 

 
06 Hours 

 

 
II 

Biphasic Liquids - Suspensions 
Formulation & manufacturing: Additives; classification of 
suspending agents; IPQC & Quality Control; instabilities and 
packaging. 
Advances: Nanosuspensions; dry powder for reconstitution as 
suspensions; raft- forming systems. 

 

 
06 Hours 

 
 

 
III 

Biphasic Liquids - Emulsions 
Formulation & manufacturing: Additives; classification of 
emulsifying agents; IPQC & Quality Control; instabilities and 
packaging. 
 
Advances: Nano-emulsions, micro-emulsions, SMEDDS/SNEDDS 
(overview, applications). 

 
 

 
06 Hours 

 
 
 

IV 

Pressurized dosage forms (Aerosols/MDIs) 
Concepts; propellant classification/selection; valves & containers; 
formulation, manufacturing, and Quality Control (leak, spray 
pattern, delivered dose, particle- size/aerodynamic performance). 

Dry Powder Inhalers: valves & containers; formulation, manufacturing, 
and Quality Control 

 
 
 
06 Hours 
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V 

Semisolid Dosage Form 
Theory of Semisolid Dosage Forms: Definition & Purpose, Drug 
Permeation Pathways through skin ,Factors affecting Permeation, 
Permeation enhancers: Physical and Chemical. 

Types of semisolid dosage form: 
 Ointments: Base Selection, Formulation , Manufacturing and 

Evaluation 
 Creams: Formulation, Manufacturing and Evaluation 
 Gels/Jellies: Formulation, Manufacturing and Evaluation. 

 
 

 
06 Hours 
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  Pastes: Formulation, Manufacturing and Evaluation 
 Suppositories and Pessaries: Formulation, Manufacturing and 

Evaluation 
Advances: Xerogels, emulgels (overview, applications). 

 

Recommended References (Preferably latest editions) 
1. Aulton, M. E.  Pharmaceutics: The Science of Dosage Form Design. 

Elsevier. 
2. Gibson, M. Pharmaceutical Preformulation and Formulation. CRC Press. 
3. Lachman, L., Lieberman, H. A. and Kanig, J. L. The Theory and Practice of 

Industrial Pharmacy. CBS Publishers & Distributors. 
4. Robinson, J. R. and Lee, V. H. L. Controlled Drug Delivery: Fundamentals and 

Applications. CRC Press. 
5. Troy, D. B. and Beringer, P. Remington: The Science and Practice of Pharmacy. 

Pharmaceutical Press. 
6. Indian Pharmacopoeia. Indian Pharmacopoeia Commission. 
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Course Code Course Title Course Type 

BP505T 
Pharmaceutical Quality Assurance 

(Theory) 
Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

 
The objectives of this course are to: 

 
1. Introduce the concepts and systems of pharmaceutical quality management 
2. Provide an overview of regulatory frameworks governing pharmaceutical quality. 
3. Familiarize students with organizational, infrastructural, and operational requirements 

of pharmaceutical manufacturing and quality control. 
4. Explain quality control testing of pharmaceutical products 
5. Understand the documentation, validation, calibration, and data integrity essential for 

regulatory compliance. 
 

COURSE OUTCOMES (CO): 
 

CO 
No. Upon successful completion of this course, the students will be able to: 

1 
Explain the concepts of QA, QC, GMP, GLP and modern Quality Management 
Systems. 

2 Apply TQM, QbD, and ICH guidelines to ensure consistent pharmaceutical quality. 

3 
Understand requirements related to personnel, premises, equipment, materials, and 
documentation. 

4 Describe quality control testing of pharmaceutical products. 

5 
Explain calibration, qualification, and analytical method validation as per regulatory 
guidelines. 

 
Detailed Syllabus: 

 
Unit 
No. 

Topics No. of 
Lectures 

 
 

 
I 

Quality Assurance and Quality Management Systems 
1. Quality Assurance and Quality Management concepts: Definition 

and concepts of Quality Control, Quality Assurance, and GMP 
2. Total Quality Management (TQM): Definition, elements, and 

philosophies 
3. ICH Guidelines: Purpose, process of harmonization, overview of 

QSEM with special emphasis on Q-series guidelines 
4. Quality by Design (QbD): Definition, overview, elements of QbD 

program, and tools 

 
 

 
10 hours 
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 5. ISO 9000 and ISO 14000: Overview, benefits, elements, and 
steps for registration 

6. NABL Accreditation: Principles and procedures 

 

 
 
 
 

 
II 

Organization, Personnel, Premises, and Materials Management 
1. Organization and Personnel: Responsibilities, training, hygiene, 

and personal records 
2. Premises: Design, construction, plant layout, maintenance, 

sanitation, environmental control, utilities, and control of 
contamination 

3. Equipment and Raw Materials: Equipment selection, User 
Requirement Specifications (URS), handling and maintenance of 
raw materials 

4. Warehousing: Good warehousing practices and materials 
management 

 
 
 
 

 
10 hours 

 
 
 
 

 
III 

Quality Control and Good Laboratory Practices 
1. Quality Control Tests for Formulations: 

In-process and finished product quality control tests for tablets, 
capsules, ointments, creams, ophthalmic and parenteral 
preparations 

2. Quality Control of Raw Materials and Packaging Materials: 
Tests for raw materials, containers, rubber closures, and 
secondary packing materials 

3. Good Laboratory Practices (GLP): 
General provisions, organization and personnel, facilities and 
equipment, ALCOA principles, reference standards, testing 
facility operations, records and reports, and disqualification of 
testing facilities 

 
 
 
 

 
10 hours 

 
 

 
IV 

Documentation, Complaints, and Product Recall 
1. Documentation in the Pharmaceutical Industry: 

Batch Formula Record, Master Formula Record, Drug Master 
File, SOPs, quality audits, preparation, handling, archival, and 
distribution of records 

2. Complaints and Product Recall: 
Handling of complaints, evaluation of complaints, returned 
goods, recalls, and waste disposal 

 
 

 
08 hours 

 
 

 
V 

Calibration and Validation 
1. Calibration and Validation: 

Introduction, definitions, importance, and general principles 
Calibration of weights and measures, pH meter 
Qualification of UV-Visible spectrophotometer, electronic 
balance, IR spectrophotometer, and HPLC 

2. Analytical Method Validation: 
General principles of analytical method validation as per ICH Q2 
guidelines 

 
 

 
07 hours 

Recommended References (Preferably latest editions) 
1. Godfrey, A. B. and Juran, J. M.  Quality Handbook. McGraw-Hill Education. 
2. Organisation of Pharmaceutical Producers of India. Quality Assurance Guide. OPPI. 
3. Weinberg, S. Good Laboratory Practice Regulations. Marcel Dekker. 
4. World Health Organization. Quality Assurance of Pharmaceuticals: A Compendium of 
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Guidelines and Related Materials. World Health Organization. 

 

Course Code Course Title Course Type 

BP506T Systemic Pharmacology II (Theory) Core 

Credit 
Hours Per Week (L-T-P) Max. Hours. 

L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the neurohumoral transmission in the central nervous system and the role 
of neurotransmitters and their modulators in CNS disorders. 

2. Learn the pharmacology of drugs used in pathological conditions of CNS, GIT, and 
endocrine system. 

3. Familiarize learners with concepts of drug abuse, addiction, dependence, tolerance, and 
their management. 

4. Impart comprehensive knowledge of chemotherapeutic agents including anticancer 
drugs. 

5. Introduce the principles of rational use of chemotherapeutic agents. 
 

COURSE OUTCOMES (CO): 
 

CO 
No. Upon successful completion of this course, the students will be able to 

1 
Identify the role of neurotransmitters in CNS diseases and explain pharmacology of 
drugs acting on central neurotransmission. 

2 
Apply principles of chemotherapy to explain mechanisms and uses of 
chemotherapeutic agents. 

3 Recall pharmacology of hormones and drugs used in endocrine disorders. 

4 
Describe mechanisms and therapeutic uses of drugs acting on the gastrointestinal 
tract. 

5 
Recognize issues related to drug abuse, addiction, and dependence and their 
management. 
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Detailed Syllabus: 

Unit 
No. 

Topics 
No. of 
Lectures 

 
 
 

 
I 

Pharmacology of Drugs Acting on Central Nervous System 
Neurohumoral transmission in the CNS; physiological roles of GABA, 
glutamate, glycine, serotonin, and dopamine. 

a. General anesthetics, pre-anaesthetic medications, and local 
anaesthetic agents 
b. Sedative hypnotics 
c. Alcohol and disulfiram 
d. Opioids, opiate analgesics, and antagonists 
e. Drugs used in epilepsy 
f. Drugs used in  and  diseases 

 
 
 

 
10 hours 

 

 
II 

Pharmacology of Drugs Used in Psychiatry 
a. Antipsychotics, antidepressants, anti-anxiety drugs, mood 
stabilizers, CNS stimulants, and hallucinogens 
b. Substance abuse, drug addiction, and general principles of de-
addiction 

 

 
07 hours 

 
 
 
 
 
 
 
 
 
 
 
 

 
III 

Chemotherapy 
i) Introduction 
a. Definitions of chemotherapy, chemotherapeutic index, 
antibiotics, and antimicrobial agents 
b. Concept of selective targeting in chemotherapy 
c. Classification of antimicrobial agents based on mechanism of 
action 
d. Concept of superinfection, chemoprophylaxis, and combined 
use of antibiotics 
e. Antimicrobial resistance: causes, mechanisms, and preventive 
measures 
ii) Antimicrobial Agents 
Classification, mechanism of action, adverse drug reactions, and 
therapeutic uses of: 

 Sulphonamides and cotrimoxazole 
 Fluoroquinolones 
 Penicillins and cephalosporins 
 Macrolides and tetracyclines 
 Linezolid 
 Carbapenems and monobactams 
 Chloramphenicol and aminoglycosides 

iii) Chemotherapy of Diseases 
Drugs used in the treatment of: 

 Fungal infections 
 Viral infections 
 Helminthiasis 
 Urinary tract infections 
 Tuberculosis 

 
 
 
 
 
 
 
 
 
 
 
 

 
14 hours 
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  Leprosy 
 Malaria 
 Amoebiasis 
 Neoplastic diseases 

 

 
 

 
IV 

Pharmacology of Drugs Acting on Endocrine System 
a. Introduction to basic concepts of endocrinology 
b. Thyroid and antithyroid agents 
c. Parathormone, calcitonin, and vitamin D 
d. Insulin and oral hypoglycaemic agents 
e. ACTH and corticosteroids 
f. Oral contraceptives 
g. Drugs acting on the uterus 
h. PCOD 

 
 

 
10 hours 

 

 
V 

Drugs Acting on Gastrointestinal Tract 
a. Drugs used in peptic ulcer 
b. Drugs used for constipation and diarrhoea 
c. Emetics and anti-emetics 
d. Digestants, carminatives, appetizers, and anorectics  
definitions and examples 

 

 
04 hours 

Recommended References (Preferably latest editions): 
1. Brunton, L., Hilal-Dandan, R. and Knollmann, B. Goodman and  The 

Pharmacological Basis of Therapeutics. McGraw-Hill Education. 
2. Craig, C. R. and Stitzel, R. E. Modern Pharmacology with Clinical Applications. 

Lippincott Williams & Wilkins. 
3. DiPiro, J. T., Talbert, R. L., Yee, G. C. and Matzke, G. R. Pharmacotherapy: A 

Pathophysiologic Approach. McGraw-Hill Education. 
4. Katzung, B. G. and Trevor, A. J. Basic and Clinical Pharmacology. McGraw-Hill 

Education. 
5. Rang, H. P., Dale, M. M., Ritter, J. M., Flower, R. J. and Henderson, G. Rang and 

Elsevier. 
6. Tripathi, K. D. Essentials of Medical Pharmacology. Jaypee Brothers Medical 

Publishers. 
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Course Code Course Title Course Type 

BP507P Biomedicinal Chemistry (Practical) Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

2 -- -- 4 60 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Comprehend the fundamental principles of drug synthesis and apply them to the 
preparation of selected drug molecules and intermediates. 

2. Develop practical skills in performing laboratory techniques for the synthesis of 
organic compounds, including the use of microwave irradiation. 

3. Understand and apply the principles of drug assay to quantitatively analyze the 
purity and concentration of given drug samples. 

4. Learn and utilize computational tools to predict physicochemical and ADME 
properties of drug molecules. 

5. Apply molecular docking techniques to predict drug-target interactions. 
 

COURSE OUTCOMES (CO): 
 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 Successfully synthesize specified drug molecules and intermediates in the 
laboratory. 

2 Demonstrate competence in using microwave irradiation for efficient chemical 
synthesis. 

3 Accurately perform drug assays to determine the concentration and purity of drug 
samples. 

4 Analyze physicochemical and ADME properties of drug candidates using 
computational tools. 

5 Conduct and interpret molecular docking studies to understand drug-receptor 
binding. 
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Detailed Syllabus: 

 
List of practical 

1. Preparation of Drugs / Intermediates (Any 4) 
 7-Hydroxy-4-methyl coumarin 
 Thiobarbituric acid 
 2,3-Diphenylquinoxaline 
 Sulphanilamide 
 Triphenyl imidazole 
 Perform synthesis of intermediate/drug using microwave irradiation or green 

chemistry techniques. 
2. Assay of Drugs (Any 4) 

 Sulpha drugs 
 Metronidazole 
 Isoniazid 
 Phenobarbitone 
 Benzyl penicillin 
 Chloroquine 

3. Drug Design & Computational Tools (Any 4) 
 Calculate physicochemical and ADME properties using Swiss ADME 

(e.g. logP, molecular weight, H-bond donors/acceptors) 
 Perform basic molecular docking studies using any of open-source 

academic tools. 

Recommended References (Preferably latest editions): 
1. Abraham, D. J. and Griffin, J. L.  Medicinal Chemistry and Drug Discovery. 

Wiley. 
2. Finar, I. L. Organic Chemistry. Pearson Education. 
3. Furniss, B. S., Hannaford, A. J., Smith, P. W. G. and Tatchell, A. R.  Textbook of 

Practical Organic Chemistry. Pearson Education. 
4. Lednicer, D. The Organic Chemistry of Drug Synthesis. Wiley. 
5. Patrick, G. L. An Introduction to Medicinal Chemistry. Oxford University Press. 
6. Remington. The Science and Practice of Pharmacy. Pharmaceutical Press. 
7. Williams, D. A., Lemke, T. L. and Roche, V. F.  Principles of Medicinal 

Chemistry. Lippincott Williams & Wilkins. 
8. Wilson, C. O., Beale, J. M. and Block, J. H. Wilson and  Textbook of Organic 

Medicinal and Pharmaceutical Chemistry. Lippincott Williams & Wilkins. 
9. Indian Pharmacopoeia. Indian Pharmacopoeia Commission. 
10. Brown, N. Artificial Intelligence in Drug Discovery. Cambridge: Royal Society of 

Chemistry. 
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Course Code Course Title Course Type 

BP508P 
Industrial Pharmacognosy 

(Practical) 
Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

1 -- -- 3 45 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Apply knowledge of chromatographic and spectroscopic techniques for the separation, 
isolation, and analysis of phytoconstituents. 

2. Learn isolation and characterization of major secondary metabolites and volatile oil 
constituents using standard laboratory methods. 

3. Perform chemoprofiling, purification, and quantitative estimation of herbal and 
Ayurvedic formulations. 

4. Prepare and document herbal drug monographs and traditional formulations as per IP, 
API, and IHP guidelines. 

5. Integrate experiential learning and community-based studies for understanding the use, 
quality, and awareness of traditional medicines. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. Upon successful completion of this course, the students will be able to 

1 Apply chromatographic techniques for isolation and analysis of phytoconstituents 
2 Isolate and identify key compounds from medicinal plants phytoconstituents 
3 Standardize Ayurvedic formulations and determine alcohol content. 
4 Prepare herbal drug monograph and assess traditional formulations. 

5 
Evaluate and analyze marketed and community-used traditional formulations 
through case studies and experiential learning. 



B.Pharm Syllabus 
[  III 4]   553 
 

 

 
Detailed Syllabus: 

 

List of practical 
(Minimum 12 experiments must be performed) 

1. To perform column chromatography for isolation of phytochemicals. 
2. Preparative TLC of curcuminoids. 
3. Isolation and identification of Piperine. 
4. Isolation and identification of Sennoside. 
5. Isolation and identification of Withanolide. 
6. Isolation and identification of Lycopene. 
7. Acid  base purification process for the separation of alkaloids. 
8. Chemoprofiling of purified alkaloidal fraction. 
9. Separation of amino acid by paper chromatography. 
10. TLC/HPTLC/HPLC of herbal extracts/ botanicals. 
11. Isolation and determination of total aldehyde content in volatile oil. 
12. Preparation of monographs on herbal drugs wrt IP, API, IHP. 
13. Determination of the alcohol content of Asava and Arista. 
14. Standardization of any two Ayurvedic formulations using UV-spectroscopy. 
15. Preparation and evaluation of Ayurvedic churna. 
16. Experiential learning-based experiments focused on the preparation and 

practical applications of folkloric or region-specific traditional 
formulations within the community. 

17. Case studies analyzing community awareness and usage patterns of 
various traditional formulations. 

Recommended References (Preferably latest editions): 
1. Mukherjee, P. K. Quality Control of Herbal Drugs: An Approach to Evaluation of 

Botanicals. Business Horizons. 
2. Sinha, D., Mukherjee, S. and Chowdhury, S. Methods of Extraction of Phytochemicals. 

IGI Global. 
3. Zhang, J., Wen, C., Zhang, H., Duan, Y. and Ma, H. Extraction of Bioactive Compounds 

with Subcritical Water. Elsevier. 
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Course Code Course Title Course Type 

BP509P Pharmaceutical Dosage Forms II (Practical) Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

1 -- -- 3 45 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand various solubility enhancement techniques. 
2. Provide hands-on experience in manufacturing processes and evaluation of monophasic 

and biphasic liquid dosage forms. 
3. Provide hands-on experience in manufacturing processes and evaluation of semisolid 

dosage forms. 
4. Learn manufacturing processes and evaluation of pressurised dosage forms. 
5. Understand the effects of formulation parameters on the performance of biphasic and 

semisolid dosage forms. 

COURSE OUTCOMES (CO): 
 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 Apply the fundamentals of solubility enhancement during dosage form development. 
2 Explain manufacturing processes of monophasic and biphasic liquid dosage forms. 
3 Demonstrate manufacturing processes of semisolid dosage forms. 
4 Provide insights into evaluation of dosage forms. 
5 Compare the effects of formulation parameters on the performance of biphasic and 

semisolid dosage forms. 
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Detailed Syllabus: 
 

List of practicals 
(Minimum 12 experiments must be performed) 

1. To enhance the solubility of a BCS Class II drug by solid dispersion technique. 
2. To enhance the solubility of a BCS Class II drug by cyclodextrin complexation. 
3. Preparation and evaluation of medicated syrups using simple and artificial syrup 

bases. 
4. Preparation and evaluation of different types of pharmaceutical emulsions. 
5. Preparation and evaluation of an emulsion with a small-dose oily active (e.g., 

calciferol). 
6. Preparation and evaluation of an oral suspension. 
7. To study the effect of different suspending agents/concentrations on sedimentation 

volume. 
8. Preparation and evaluation of a dry powder for reconstitution as a suspension. 
9. Preparation and evaluation of pharmaceutical creams. 
10. Preparation and evaluation of pharmaceutical gels. 
11. To study the effect of different gelling agents/concentrations on viscosity of gels. 
12. Preparation and evaluation of medicated suppositories. 
13. Preparation and evaluation of medicated pessaries. 
14. Preparation and evaluation of in-situ gels. 
15. Preparation and evaluation of emulgels. 

Recommended References (Preferably latest editions): 

1. Aulton, M. E.  Pharmaceutics: The Science of Dosage Form Design. Elsevier. 
2. Gibson, M. Pharmaceutical Preformulation and Formulation. CRC Press. 
3. Lachman, L., Lieberman, H. A. and Kanig, J. L. The Theory and Practice of Industrial 

Pharmacy. CBS Publishers & Distributors. 
4. Robinson, J. R. and Lee, V. H. L. Controlled Drug Delivery: Fundamentals and 

Applications. CRC Press. 
5. Troy, D. B. and Beringer, P. Remington: The Science and Practice of Pharmacy. 

Pharmaceutical Press. 
6. Indian Pharmacopoeia. Indian Pharmacopoeia Commission. 
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Course Code Course Title Course Type 

BP510P 
SYSTEMIC PHARMACOLOGY II 

(Practical) Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

2 -- -- 4 60 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Provide understanding of the theoretical and practical aspects of different 
pharmacological experiments using virtual simulations and video demonstrations. 

2. Develop skills to assess drug effects on various systems such as cardiovascular, 
respiratory, skeletal muscle, and gastrointestinal using simulation models. 

3. Familiarize the learners with experimental methodologies such as  heart 
preparation, spasmogenic and spasmolytic effects, and PA2 value determination using 
Schild plot. 

4. Provide knowledge of the modern techniques for drug evaluation, such as intraocular 
pressure measurement, nitric oxide estimation, neutrophil function tests and 
spirometry. 

5. Explore clinical pharmacology aspects through case studies on drug interactions, 
management of cardiovascular and respiratory diseases, and plasma volume expanders. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 
Explain the pharmacological principles and mechanisms of drug action involved in 
analgesic, antiepileptic, antidepressant, antipsychotic, antianxiety, and antiulcer drugs 
using interactive computer-based experimental models. 

2 
Apply experimental and simulation-based methods to evaluate drug activity using 
models such as Eddie's hot plate, MES-induced seizures, tail suspension test, elevated 
plus maze, actophotometer, Morris water maze, and ulcer models. 

 
3 

Analyse and interpret experimental pharmacological data, including bioassay results, 
dose-response relationships, and estimation of agonist/antagonist concentrations 
using 3-point/4-point bioassay, matching/bracketing methods, and hypothetical 
simulation datasets. 

4 
Demonstrate advanced biomedical and laboratory techniques, including cell culture 
methods, PCR for mRNA estimation, electrophoresis of DNA/proteins, and 
antibacterial sensitivity testing, relevant to pharmaceutical and biomedical research. 

5 
Utilize bioinformatics tools, open-source pharmacological databases, and network 
pharmacology software to predict drug targets, analyse ADME/toxicity profiles, and 
construct pharmacological networks. 
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Detailed Syllabus: 

 

List of practical 

(Minimum 12 experiments must be performed) 
 

1. Evaluation of analgesic activity of centrally and peripherally acting analgesics using 
Eddie's hot plate, tail-flick, tail immersion, and acetic acid-induced writhing methods 
through interactive computer simulation. 

 
2. Evaluation of antiepileptic activity using maximal electroconvulsive shock (MES)-

induced seizures through interactive computer simulation. 
 

3. Demonstration of the antiepileptic activity using pentylenetetrazol-induced seizures 
through interactive computer simulation. 

4. Evaluation of antidepressant activity of drugs using the tail suspension test through 
interactive computer simulation. 

5. Demonstration and study of locomotor activity using actophotometer through 
interactive computer simulation. 

 
6. Evaluation of antianxiety activity using the elevated plus maze or zero maze model 

through interactive computer simulation. 
 

7. Evaluation of antipsychotic activity of drugs using inhibition of conditioned response 
on Cook's pole climbing apparatus through interactive computer simulation. 

 
8. Study of the effect of drugs on learning and memory using the Morris water maze test 

through interactive computer simulation. 
 

9. Study of antiulcer activity using indomethacin-induced or pylorus ligation-induced 
ulcer models. 

 
10. Estimation of the concentration of oxytocin on isolated rat uterus preparation using a 

suitable method through interactive computer-based simulation. 
 

11. Estimation of drug concentration by 3-point or 4-point bioassay through interactive 
computer simulation. 

 
12. Bioassay of histamine using matching, bracketing, or interpolation methods on 

suitable isolated tissue preparation with the help of interactive computer simulation. 
 

13. Study of cell culture techniques, including types of cell culture, laboratory 
instruments/equipment, culture media, and growth of cell cultures in laboratory 
facilities. 

 
14. Study of antibacterial sensitivity testing of urine culture using techniques such as the 

disc diffusion method (theoretical details/case studies). 



B.Pharm Syllabus B.Pharm Syllabus 

558  THE GAZETTE OF INDIA : EXTRAORDINARY     [PART III SEC.4] 
 
 

 

 

15. Demonstration using databases and software packages for predicting drug activity, 
ADME properties, and toxicity. 

16. Study of electrophoresis of protein and DNA samples and gel visualization 
techniques. 

 
17. Construction of pharmacological networks using predicted drug targets and disease 

genes with activity prediction databases, disease gene databases, and suitable 
software. 

 
*PCI recommended  shall be used for performing experiments. 

Recommended References (Preferably latest editions): 

1. Ghosh, M. N. Fundamentals of Experimental Pharmacology. Hilton & Company. 
2. Vogel, H. G. Drug Discovery and Evaluation: Pharmacological Assays. Springer. 

3. Hofmann, F. B. Handbook of Experimental Pharmacology (HEP Series). Springer Nature. 
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Semester VI 

 

Course 
Code 

Name of the course 
No. of 

hours per 
week (L/P) 

Credit 
points 

BP601T Advanced Pharmacognosy (Theory) 3 3 

BP602T Biopharmaceutics and Pharmacokinetics (Theory) 3 3 

BP603T Intellectual Property Rights (Theory) 2 2 

BP604T AI applications in Pharmaceutical Sciences (Theory) 2 2 

BP605T Pharmaceutical Analysis (Theory) 3 3 

BP606T Pharmaceutical Jurisprudence (Theory) 3 3 

 
 
 
 
 

BP607T 
AEC* 

BP607T AEC1 Green Chemistry 
 
 
 
 

 
1 

 
 
 
 

 
1 

BP607T AEC2 Materiovigilance and Hemovigilance 

BP607T AEC3 Scientific Writing 

BP607T AEC4 Drug Store and Business Management 

BP607T AEC5 
Career Building in Cultivation of 

Medicinal Plants 

BP607T AEC6 
Active Pharmaceutical Ingredients 

and Excipient Sciences 
BP608P Biopharmaceutics and Pharmacokinetics 

(Practical) 
3 1 

BP609P Pharmaceutical Analysis (Practical) 4 2 

 
 

BP610P 
SEC* 

BP610P SEC1 Computer-Aided Drug Design  

 
2 

 

 
1 BP610P SEC2 

Analytical Method Development and 
Validation 

BP610P SEC3 Principles of Preclinical Studies 

 
BP611P 
VAC* 

BP611P VAC1 Professional Skills  
2 

 
1 

BP611P VAC2 
Process Analytical Technology (PAT) 

and QbD in Formulation Science 

BP612I Internship (Mandatory) 8 4 

Total 
 

28 26 

* Only 1 course shall be selected from each elective 
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Course Code Course Title Course Type 

BP601T Advanced Pharmacognosy (Theory) Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

 
The objectives of this course are to: 

 
1. Understand reverse pharmacology and integrative approaches in natural drug 

discovery. 
2. Apply metabolomics and systems biology tools for quality control and bioactivity 

evaluation of herbal medicines. 
3. Explore modern AI-driven, in-silico, and high-throughput techniques for identification 

and optimization of natural product leads. 
4. Study validation, safety, and development pathways of herbal leads including 

preclinical and clinical evaluation. 
5. Understand legal, ethical, and patenting frameworks related to bioprospecting, 

traditional knowledge protection, and natural product innovation. 
 

COURSE OUTCOMES (CO): 
 

CO 
No. Upon successful completion of this course, the students will be able to: 

1 Explain reverse pharmacology, traditional knowledge databases, and bioprospecting 
strategies. 

2 To analyze herbal drugs using metabolomics, spectral libraries, and 
chemoinformatics tools. 

3 Employ modern in-silico and AI techniques in lead identification and optimization 
from natural products. 

4 Evaluate preclinical safety, pharmacokinetics, and efficacy of bioactive leads. 
5 Interpret global IP frameworks and develop strategies for patenting herbal products 

and protecting traditional knowledge. 
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Detailed Syllabus: 
 

Unit 
No. 

Topics 
No. of 
Lectures 

 
 

 
I 

Reverse Pharmacology and Integrative Approaches 
Reverse pharmacology and integrative approaches from the AYUSH 
perspective. 
Ethnopharmacological approach to bioprospecting. Traditional 
medicine databases: AYUSH Research Portal, ICMR Standards on 
Indian Medicinal Plants, TKDL, NAPRALERT, Super Natural, etc. 
Molecular docking and ADMET screening of bioactives. Concept of 
adjuvant therapy with herbals in metabolic and non-communicable 
diseases. 

 
 

 
6 hours 

 
 

 
II 

Metabolomics and Systems Biology 
Introduction to metabolomics and its tools: applications of NMR and 
HRMS in metabolomics, Metabolomics profiling and dereplication 
studies, Role of metabolomics in quality control, scientific, validation of 
traditional claims and pharmacological evaluation, Network 
pharmacology and systems biology approaches to herbal medicine, 
Significance of spectral libraries and chemoinformatics databases in 
drug discovery 

 
 

 
11 hours 

 
 

 
III 

Modern Techniques in Natural Product Discovery 
Role of artificial intelligence (AI), Machine learning and big data in 
Drug discovery from natural Products. Molecular docking, Virtual 
Screening and Pharmacophore modelling, Use of Genomic and 
transcriptomic tools in medicinal plant research, High-throughput 
screening (HTS) and bioautography. 
. 

 
 

 
10 hours 

 
 
 
 

 
IV 

Validation and Development of Herbal Leads 
Bioactivity Guided Fractionation, characterization /Structure 
Elucidation, Optimization of lead compounds for better efficacy, safety, 
and stability through SAR and QSAR modelling for semi-synthetic 
compounds of Salicin, Artemisinin, Piperine, Papaverine and 
Andrographolides. Preclinical, Clinical Evaluation and New Drug 
approvals: Testing for toxicity as per OECD guidelines, 
pharmacokinetics, and bioavailability of herbal products, extracts and 
lead compounds, assessment of safety and efficacy, clinical trials with or 
without placebo for clinical endpoints based on assessment of quality of 
life reporting adverse events if any, filing IND application, NDA 
submission, Regulatory review and post marketing 
surveillance. 

 
 
 
 

 
12 hours 
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V 

Patenting of Natural Products 
Key Terminologies and Concepts: Definitions and distinctions: Patent, 
Intellectual Property Rights (IPR) Farmers' Rights and Breeders' Rights, 
Bioprospecting and Biopiracy Patenting Aspects of Natural Products 
and Traditional Knowledge: Legal frameworks and challenges in 
patenting natural substances, Traditional Knowledge Digital Library 
(TKDL) and its role in protecting indigenous knowledge. Role of 
National Biodiversity Authority in patenting natural products and 
NAGOYA protocol. Case 
Studies: Turmeric  U.S. patent on wound healing and its revocation, 
Neem  Biopiracy issue and patent cancellation. 

6 hours 
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Recommended References (Preferably latest editions) 

1. Bhat, S. V., Nagasampagi, B. A. and Sivakumar, M. Chemistry of Natural Products. 
Springer. 

2. Gräbley, S. and Thiericke, R. Drug Discovery from Nature. Springer. 
3. Hanessian, S. Natural Products in Medicinal Chemistry. Wiley-VCH. 
4. Ikan, R. Natural Products: A Laboratory Guide. Academic Press. 
5. Kemp, W. Spectroscopic Methods in Organic Chemistry. Macmillan. 
6. Narayanan, P. Intellectual Property Law. Eastern Law House. 
7. Sarker, S. D., Latif, Z. and Gray, A. I. Natural Products: Isolation, Structure 

Elucidation and History. Elsevier. 
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Course Code Course Title Course Type 

BP602T 
Biopharmaceutics and 

Pharmacokinetics (Theory) 
Core 

Credit 
Hours Per Week (L-T-P) Max. Hours. 

L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Describe fundamental biopharmaceutics and pharmacokinetic principles governing drug 
absorption, distribution, metabolism, and excretion. 

2. Analyze the physicochemical and biological factors that determine drug bioavailability, 
protein binding, and elimination pathways. 

3. Illustrate compartmental pharmacokinetic models, and their evaluations through 
application of mathematical equations to calculate key parameters. 

4. Design, conduct, and interpret bioavailability, bioequivalence, and in vitro in vivo 
correlation studies. 

5. Apply pharmacokinetic principles to optimize dosing regimens including loading and 
maintenance doses and steady-state kinetics and utilize software tools to analyze both 
linear and non-linear drug kinetics. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. Upon successful completion of this course, the students will be able to 

1 
Interpret fundamental pharmacokinetic and pharmacodynamic principles and apply 
them to patient-centered clinical scenarios. 

2 
Evaluate the impact of physicochemical and biological variables on drug absorption, 
distribution, and protein binding in clinical practice. 

3 
Differentiate among bioavailability classifications and develop bioequivalence study 
protocols that comply with international regulatory standards. 

4 
Solve pharmacokinetic problems using compartment models by employing numerical 
techniques 

5 
Design optimal dosing regimens, interpret non-linear pharmacokinetic behaviors, and 
utilize simulation software for PK/PD analysis. 
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Detailed Syllabus: 
Unit 
No. 

Topics 
No. of 
Lectures 

 
 
 

 
I 

Introduction to Biopharmaceutics and pharmacokinetics: 
Introduction to various Pharmacokinetic parameters (using Plasma drug 
Concentration vs Time curve) and Pharmacodynamic parameters and drug 
delivery index. 
Absorption; Mechanisms of drug absorption through GIT, Physicochemical, 
Biological and Dosage form related factors influencing drug absorption 
though GIT, methods of Assessment of GIT absorption, 
Distribution Tissue permeability of drugs, binding of drugs, apparent 
volume of drug distribution, plasma and tissue protein binding of drugs,
factors affecting protein-drug binding. Kinetics of protein binding, Clinical 
significance of protein binding of drugs. 

 
 
 

 
10 hours 

 
 
 
 

 
II 

Elimination (Metabolism and Elimination): Drug metabolism and basic 
understanding of metabolic pathways renal excretion of drugs, factors 
affecting renal excretion of drugs, renal clearance, non renal routes of drug 
excretion of drugs 
Bioavailability and Bioequivalence: Definition and Objectives of 
bioavailability, absolute and relative bioavailability, Introduction to BCS and 
biopharmaceutical drug disposition classification system, methods of 
measurement of bioavailability (Plasma data, Urinary excretion data), 
Protocol for assessment of bioavailability and bioequivalence studies. in-
vitro drug dissolution methods (test apparatus I-VII), biorelevant dissolution 
mediums,  in-vitro  in-vivo  correlations:  Concept  and  Applications, 
Biowaivers, Methods of enhancement of bioavailability. 

 
 
 
 

 
10 hours 

 
 

 
III 

Pharmacokinetic Models: Compartment Models: Definition, Basis of 
classification, Properties of compartment, Advantages and disadvantages of 
compartment modelling. Kinetic considerations of One compartment open 
model. (a). Intravenous Injection (Bolus/rapid) (b). Intravenous infusion and 
(c) Extra-vascular administration. (with emphasis on Curve Fitting, Wagner 
Nelson, Loo Riegelman) 

Introduction to non - compartment model: Principles, estimation of PK 
parameters (AUC, AUMC, MRT, MAT statistical moment theory). 

 
 

 
10 hours 

 
 

 
IV 

Multicompartment models: Multiple dosage regimen: dosing interval, drug 
accumulation, loading dose, maintenance dose, PK Parameters Kinetic 
consideration of two compartment open model (a) Intravenous Injection 
(Bolus/rapid) and (b) Extra vascular administrations (oral administration). 
Kinetics of multiple dosing, steady state drug levels, calculation of loading 
and maintenance doses and their clinical significance. Multiple dosage 
regimen. 
Introduction to pharmacokinetic consideration of Modified release drug 
products. 

 
 

 
9 hours 

 
V 

Nonlinear Pharmacokinetics: Introduction, Reasons for Non-linearity, 
Michaelis-menton method of estimating parameters, Explanation with 
example of drugs. 
Application of PK software: Introduction of various in -silico methods for 
calculating various PK parameters. 

 
6 hours 

Recommended References (Preferably latest editions) 
1.  Shargel, L. and Yu, A. B. C. Applied Biopharmaceutics and Pharmacokinetics. 

McGraw-Hill Education. 
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2. Gibaldi, M. Biopharmaceutics and Clinical Pharmacokinetics. Lea & Febiger. 
3. Rowland, M. and Tozer, T. N. Clinical Pharmacokinetics and Pharmacodynamics: 

Concepts and Applications. Wolters Kluwer. 
4. Bonate, P. L. Pharmacokinetic-Pharmacodynamic Modeling and Simulation. 

Springer. 
5. Brahmankar, D. M. and Jaiswal, S. B. Biopharmaceutics and Pharmacokinetics: A 

Treatise. Vallabh Prakashan. 
6. Eddy, D. M. Modeling and Simulation in the Medical and Health Sciences. Springer. 
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Course Code Course Title Course Type 

BP603T Intellectual Property Rights (Theory) Core 

Credit 
Hours Per Week (L-T-P) Max. Hours. 

L T P 

2 2 -- -- 30 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Introduce the fundamental concepts and types of intellectual property (IP) and highlight 
their importance in the pharmaceutical and healthcare sectors. 

2. Understand the procedures and legal frameworks related to patent filing, granting, and 
protection of intellectual property. 

3. Develop awareness of international and national IP laws and treaties, including the 
TRIPS agreement and Indian Patent Act, and their implications for the pharmaceutical 
industry. 

4. Provide insights into the management and commercialization of IP, including licensing, 
technology transfer, and joint ventures. 

5. Familiarize with common IP infringement issues and remedies, using real-world case 
studies from the pharmaceutical industry to illustrate key principles. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 
Understand the basic concepts and significance of intellectual property rights with 
respect to pharmaceutical industries. 

2 
Learn the types of intellectual property rights such as patents, copyrights, trademarks, 
trade secrets. 

3 Understand the procedure for patent filing in India and abroad. 
4 Understand the key provisions of the Indian Patent Act. 

5 
Evaluate and understand the strategies for IP management and product 
commercialization. 

 
 
 
 
 
 
 

 
. 
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Detailed Syllabus: 
 

Unit 
No. 

Topics 
No. of 
Lectures 

 

 
I 

Introduction to Intellectual Property 
Definition and scope of Intellectual Property (IP), Importance and types 
of IP: Patents, Trademarks, Copyrights and Trade Secrets, Overview of 
the origin and progression of intellectual property rights in India and 
internationally, Role of IP in the pharmaceutical industry 

 

 
6 hours 

 

 
II 

Patents  Fundamentals and Process 
Definition and objectives of patents, Criteria for patentability such as 
Novelty/innovations, Non-obviousness, Utility, Types of patents and non-
patentable inventions in India, Procedure for filing a patent in India, Rights 
of a patent holder and term of patent protection 

 

 
6 hours 

 

 
III 

Patent Laws and Acts 
Overview of Indian Patent Act, 1970 (latest amendments and key 
provisions under the act), TRIPS Agreement and its implications on the 
Indian pharmaceutical sector, Compulsory licensing, patent opposition, 
and revocation, Indian pharmaceutical patents: Case studies. 

 

 
6 hours 

 

 
IV 

Other Forms of Intellectual Property 
Trademarks, Copyrights, Industrial designs: Definition, importance, 
registration process, Basics and protection in scientific work, Importance 
and legal framework, Trade secrets and geographical indications in 
pharma industry 

 

 
6 hours 

 
 
 

V 

IPR Management and Commercialization 
Valuation and strategies for commercialization of intellectual property; 
processes of technology transfer, licensing agreements, and collaborative 
ventures; issues related to IP infringement and available legal remedies; 
management practices of IPR in the pharmaceutical industry supported by 
relevant case studies. 

 
 
 

6 hours 

Recommended References (Preferably latest editions): 

1. World Intellectual Property Organization. Introduction to Intellectual Property. WIPO. 
2. Indian IPR. https://ipindia.gov.in/ 
3. Ahuja, V. K. Law Relating to Intellectual Property Rights. LexisNexis. 
4. Bouchoux, D. Intellectual Property. Cengage Learning. 
5. Ganguli, P. Intellectual Property Rights: Unleashing the Knowledge Economy. Tata 

McGraw-Hill. 
6. Narayanan, P. Intellectual Property Law. Eastern Law House. 
7. Ramakrishna, T. Basic Principles and Acquisition of Intellectual Property Rights. 

CIPRA. 
8. Sreenivasulu, N. S. Law Relating to Intellectual Property. Partridge Publishing. 
9. Vaidhyanathan, S. Intellectual Property: A Very Short Introduction. Oxford University 

Press. 
10. Wadehra, B. L. Law Relating to Intellectual Property. Universal Law Publishing. 
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Course Code Course Title Course Type 

BP604T 
AI applications in Pharmaceutical 

Sciences (Theory) 
Core 

 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

2 2 -- -- 30 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

 
1. Introduce applications of artificial intelligence and machine learning across major 

pharmaceutical disciplines. 
2. Understand the structured data in natural products, medicinal chemistry, formulation 

science, and manufacturing 
3. Interpret regression and classification models in drug discovery, product performance, 

and quality monitoring. 
4. Build awareness of predictive modeling for pharmaceutical decision-making. 
5. Understand multivariate analysis in pharmaceutical analytical techniques. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 
Explain how pharmaceutical data from various domains can be structured for 
machine learning applications. 

 
2 

Interpret regression and classification models used in natural products and medicinal 

chemistry. 

3 Analyze predictive modeling approaches in formulation, release, and stability studies. 

4 Evaluate AI applications in manufacturing process monitoring and quality prediction. 

5 
Assess analytical modeling and chemometric applications in pharmaceutical quality 
control. 

 
Detailed Syllabus: 

Unit 
No. 

Topics No. of 
Lectures 

 

 
I 

AI in Natural Products & Pharmacognostic Data Modeling 
 
Overview of ML applications in natural products: 
 Representation of crude drug data (morphological, microscopic, 

phytochemical, chromatographic features) 
 Structuring herbal datasets for predictive modeling 

 

 
6 Hours 
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  Classification models for authentication of crude drugs 
(authentic vs adulterated) 

 Regression models for prediction of secondary metabolite yield 
 Application of AI in phytochemical screening and prioritization 
 Herb-drug interaction prediction using database-driven 

approaches 
 Limitations of predictive modeling in natural products. 

 

 
 
 
 
 
 
 

II 

AI in Medicinal & Pharmaceutical Chemistry 
 
Overview of the role of AI applications in pharmaceutical chemistry 
with focus on drug discovery concepts: 

 
 Conversion of molecular structures into numerical descriptors 

(MW, logP, HBD/HBA, TPSA) 
 Structured chemical datasets and QSAR modeling 
 Regression and classification models for predicting biological 

 
 Virtual screening and lead optimization concepts 
 Limitations of ML models and importance of chemical 

reasoning 

 
 
 
 
 
 
 
6 Hours 

 
 
 
 
 
 
 
 

III 

AI in Drug Product Design & Performance Prediction 
 
Overview of AI models across formulation development stages, 
with emphasis on the applications and limitations: 

 
 Overview of dosage form development and formulation 

variables 
 Machine learning in formulation optimization and excipient 

selection 
 Regression modeling for solubility and bioavailability 

enhancement 
 Time-concentration modeling for drug release interpretation 
 Stability study design and modeling degradation trends 
 Shelf-life estimation using regression-based approaches 
 Practical limitations of extrapolation in formulation science 

 
 
 
 
 
 
 
 
6 Hours 

 
 
 

 
IV 

AI in Process Monitoring & Production Systems 

Overview of introduces multivariate analysis in pharmaceutical 
analytical techniques with focus on the different models and their 
applications: 

 
 Digital data acquisition in pharmaceutical production 
 Critical Quality Attributes (CQAs) and Critical Process 

Parameters (CPPs) 

 
 
 

 
6 hours 
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  Correlation analysis for identifying process variability 
 Logistic regression models for batch pass/fail prediction 
 Feature importance in process monitoring, predictive 

maintenance concepts. 
Ethical and regulatory considerations in automated decision-
making, and limitations of predictive models in manufacturing 
environments. 

 

 
 
 
 
 

 
V 

AI in Pharmaceutical Analysis & Chemometrics 
 
Overview of multivariate analysis in pharmaceutical analytical 
techniques with focus on the different models and their applications: 

 
 Introduction to chemometrics and multivariate analytical data 
 Spectroscopic data modeling (UV/IR interpretation) 
 Regression analysis in quantitative pharmaceutical analysis 
 Chromatographic peak modeling and interpretation 
 Classification models for genuine vs counterfeit detection 
 Handling noise and variability in analytical datasets 
 Limitations of AI models in analytical decision-making 

 
 
 
 
 

 
6 Hours 

Recommended References (Preferably latest editions): 

1. Bakeev, K. A. Process Analytical Technology: Spectroscopic Tools and 
Implementation Strategies for the Chemical and Pharmaceutical Industries. Wiley. 

2. Brown, N. Artificial Intelligence in Drug Discovery. Royal Society of Chemistry. 
3. Chavda, V., et al. Bioinformatics Tools for Pharmaceutical Drug Product Development. 
4. Gibson, M. Pharmaceutical Preformulation and Formulation. CRC Press. 
5. Hanessian, S. Natural Products in Medicinal Chemistry. Wiley. 
6. Pais, A., et al. Artificial Intelligence for Drug Product Lifecycle Applications. 
7. Schlindwein, W. S. and Gibson, M. Pharmaceutical Quality by Design: A Practical 

Approach. Wiley. 
8. World Health Organization. Quality Assurance of Pharmaceuticals: A Compendium of 

Guidelines and Related Materials. WHO Press 
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Course Code Course Title Course Type 

BP605T Pharmaceutical Analysis (Theory) Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the interaction of matter with electromagnetic radiation and its application 
in spectroscopic methods for pharmaceutical drug analysis. 

2. Study the principles, instrumentation, and pharmaceutical applications of 
electroanalytical techniques such as potentiometry, conductometry, polarography, and 
amperometry. 

3. Understand and apply various chromatographic and electrophoretic separation 
techniques used for qualitative and quantitative analysis of drugs. 

4. Impart knowledge of instrumental methods used for accurate qualitative and 
quantitative analysis of pharmaceutical substances. 

5. Develop the ability to select, optimize, and validate suitable analytical techniques, 
interpret analytical data. 

COURSE OUTCOMES (CO): 
 

CO 
No. Upon successful completion of this course, the students will be able to: 

1 Explain the theoretical basis of electrochemical methods (potentiometry, 
conductometry, polarography, amperometry) and spectroscopic techniques (UV-
Visible, IR, fluorometry, atomic absorption). 

2 Explain the instruments involved in electroanalytical and spectroscopic methods. 
3 Describe the principles, instrumentation, and applications of various chromatographic 

and electrophoretic techniques. 
4 Select suitable analytical techniques for specific pharmaceutical analysis 

requirements. 
5 Analyze, interpret, and report analytical data accurately and draw meaningful 

conclusions. 
 

Detailed Syllabus: 
 

Unit 
No. 

Topics 
No. of 
Lectures 

 
I 

Electrochemical Methods of analysis 
1. Potentiometry: Electrode potential, electrochemical cell, 

construction and working of reference and indicator electrodes 
including membrane electrodes, measurement of potential and 

 
10 hours 
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 pH, potentiometric titrations, methods of detecting end point 
and Karl Fischer titration. 

2. Conductometry: Introduction, conductivity cell, 
conductometric titrations and applications. 

3. Polarography: Introduction, residual current, migration 
current, diffusion current and limiting current, DME, 
polarographic wave,  equation (Statement Only), and 
applications. 

 

 
 
 
 
 
 

 
II 

Spectroscopy 
1. Fundamentals of Spectroscopy: Properties of electromagnetic 

radiation, electromagnetic spectrum. 
2. UV Visible spectroscopy: 

and deviations. Electronic transitions, chromophores, 
auxochromes, spectral shifts, solvent effect on absorption 
spectra, Instrumentation - Sources of radiation, wavelength 
selectors, sample cells, detectors (Photo tube, Photomultiplier 
tube, Photo voltaic cell, Silicon Photodiode). Applications -
single and multi component analysis of pharmaceuticals. 

3. IR spectroscopy: Introduction, fundamental modes of 
vibrations in poly atomic molecules, factors affecting vibrations, 
Instrumentation of dispersive Infrared spectrophotometer 
(including sample handling Techniques) and FTIR. 
Pharmaceutical applications. 

 
 
 
 
 
 

 
10 hours 

 
 

 
III 

Fluorometric Analysis 
1. Theory, luminescence, factors affecting fluorescence, 

quenching. Instrumentation and pharmaceutical applications. 
2. Flame Photometry and Atomic Absorption Spectrometry: 

Theory, nebulisation, flame and flame temperature, 
interferences, instrumentation and pharmaceutical applications. 

3. Nepheloturbidometry: Principle, instrumentation and 
applications. 

 
 

 
7 hours 

 
 
 
 

 
IV 

Introduction to Chromatographic Techniques 
1. Principle, various stationary and mobile phases, diverse 

development and detection techniques and applications of 
column, paper and thin layer chromatography. 

2. Ion-exchange chromatography: Introduction, principles, types 
of ions exchange resins, factors affecting ion exchange, 
methodology and applications. 

3. Gel filtration and affinity chromatography: Principles and 
applications. 

4. Electrophoresis: Introduction, factors affecting electrophoretic 
mobility, Techniques of paper, gel, capillary electrophoresis, 
applications. 

 
 
 
 

 
8 hours 

 
V 

1. Gas chromatography: Introduction, theory, instrumentation, 
derivatization, temperature programming, advantages, 
disadvantages and applications 

2. High performance liquid chromatography: Introduction, 
theory, instrumentation, advantages and applications. 

 
10 hours 
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 3.  HPTLC: Principle, instrumentation and applications.  

Recommended References (Preferably latest editions): 

1. Braun, R. D. Analytical Chemistry: A Modern Approach to Analytical Science. 
McGraw-Hill. 

2. Dyer, J. R. Applications of Absorption Spectroscopy of Organic Molecules. 
Prentice Hall. 

3. Harvey, D. Modern Analytical Chemistry. McGraw-Hill. 
4. Sharma, Y. R. Organic Spectroscopy. S. Chand. 
5. Skoog, D. A., Holler, F. J. and Crouch, S. R. Principles of Instrumental Analysis. 

Cengage Learning. 
6. Watson, D. G. Pharmaceutical Analysis. Elsevier. 
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Course Code Course Title Course Type 

BP606T Pharmaceutical Jurisprudence (Theory) Core 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

3 3 -- -- 45 

Maximum Marks SE ESE 

75 30 45 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the fundamental principles and scope of pharmaceutical 
legislations governing drug development, manufacture, distribution, and marketing. 

2. Gain comprehensive knowledge of Indian pharmaceutical Acts and Rules, including 
Drugs and Cosmetics Act, Pharmacy Act, NDPS Act, and related regulations. 

3. Learn the roles, responsibilities, and functions of regulatory authorities involved in 
regulation and control of pharmaceuticals in India. 

4. Learn the code of pharmaceutical ethics and legal responsibilities in professional 
pharmacy practice. 

5. Develop the ability to analyse regulatory frameworks, pricing controls, and emerging 
regulations, and assess their impact on public health, industry compliance, and patient 
safety. 

 
 

COURSE OUTCOMES (CO): 
 

CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 
Demonstrate understanding of major pharmaceutical legislations and explain their 
relevance in pharmaceutical product development and marketing. 

2 
Interpret and apply the provisions of various Indian pharmaceutical Acts and laws in 
real-world scenarios. 

3 
Identify regulatory bodies such as CDSCO, IPC, and state regulatory authorities, and 
explain their roles in drug approval, manufacturing, and distribution. 

4 
Exhibit ethical awareness by applying the code of ethics in professional 
pharmaceutical practices. 

5 
Critically analyze regulatory frameworks and assess their impact on public health, 
industry operations, and compliance requirements. 
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Detailed Syllabus: 

 

Unit 
No. 

Topics 
No. of 

Lectures 
 

 
I 

Drugs and Cosmetics Act, 1940 and its rules 1945: 
Objectives, Definitions, Legal definitions of schedules to the Act and 
Rules, CDSCO guidelines for Import & export of Pharmaceuticals 
Manufacture of drugs  Prohibition of manufacture and sale of certain 
drugs, Conditions for grant of license and conditions of license for 
manufacture of drugs, Manufacture of drugs for test, examination and 
analysis, manufacture of new drug, loan license and repacking license. 

 

 
10 hours 

 
 
 
 
 

 
II 

Drugs and Cosmetics Act, 1940 and its rules 1945. 
 Detailed study of Schedule G, H, H1, M, N, P, T, U, V, X, Y, 

Sch F, Part XII B. 
 Sale of Drugs  Wholesale, Retail sale and Restricted license. 

Offences and penalties 
 Labeling & packing of drugs- General labeling requirements and 

specimen labels for drugs and cosmetics, List of permitted 
colors. Offences and penalties. 

 Administration of the Act and Rules  Drugs Technical Advisory 
Board, Central drugs Laboratory, Drugs Consultative 
Committee, Government drug analysts, Licensing authorities, 
controlling authorities, Drugs Inspectors 

 
 
 
 
 

 
10 hours 

 
 
 
 
 
 
 
 

III 

 Pharmacy Act 1948: Objectives, Definitions, Pharmacy 
Council of India; its constitution and functions, Education 
Regulations including ER20, State and Joint state pharmacy 
councils; constitution and functions, Registration of 
Pharmacists, Offences and Penalties 

 Medicinal and Toilet Preparation Act 1955: Objectives, 
Definitions, Licensing, Manufacture In bond and Outside bond, 
Export of alcoholic preparations, Offences and Penalties. 

 Narcotic Drugs and Psychotropic substances Act-1985 and 
Rules: Objectives, Definitions, Authorities and Officers, 
Constitution and Functions of narcotic &Psychotropic 
Consultative Committee, National Fund for Controlling the Drug 
Abuse, Prohibition, Control and Regulation, opium poppy 
cultivation and production of poppy straw, manufacture, sale and 
export of opium, Offences and Penalties 

 
 
 
 
 
 
 
 

8 hours 

 
 

 
IV 

 Study of Salient Features of Drugs and Magic Remedies Act 
and its rules: Objectives, Definitions, Prohibition of certain 
advertisements, Classes of Exempted advertisements, Offences 
and Penalties 

 Prevention of Cruelty to animals Act-1960: Objectives, 
Definitions, Institutional Animal Ethics Committee, CCSEA 
guidelines for Breeding and Stocking of Animals, Performance 
of Experiments, Transfer and acquisition of animals for 

 
 

 
8 hours 
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 experiment, Records, Power to suspend or revoke registration, 
Offences and Penalties 

 National Pharmaceutical Pricing Authority: Drugs Price 
Control Order (DPCO)- 2013. Objectives, Definitions, Sale 
prices of bulk drugs, Retail price of formulations, Retail price 
and ceiling price of scheduled formulations, National List of 
Essential Medicines (NLEM). 

 

 
 
 
 
 
 
 

 
V 

 Pharmaceutical Legislations  A brief review, Introduction, 
Study of drugs enquiry committee, Health survey and 
development committee, Hathi committee and Mudaliar 
committee 

 Code of Pharmaceutical ethics: Definition, Pharmacist in 
relation to his job, trade, medical profession and his profession, 

 Medical Termination of Pregnancy Act 
 Brief Introduction to Right to Information Act 
 Introduction New Drugs and Clinical Trials Rules, 2019 and 

amendments. 
 Cosmetic rules 2020 
 Regulatory guidelines on similar biologics. 

 Overview of Medical Device Regulations, Guidelines on 
Probiotics, Food Safety and Standards (Health Supplements, 
Nutraceuticals, Food for Special Dietary Use, Food for Special 
Medical Purpose, Functional Food and Novel Food) 
Regulations, 2016 

 
 
 
 
 
 
 

 
9 hours 

Recommended References (Preferably latest editions) 
1. Government of India. Drugs and Cosmetics Act and Rules. Government of India. 
2. Government of India. Drugs and Magic Remedies (Objectionable Advertisements) 

Act. Government of India. 
3. Government of India. Medicinal and Toilet Preparations (Excise Duties) Act. 

Government of India. 
4. Government of India. Narcotic Drugs and Psychotropic Substances Act. Government 

of India. 
5. Government of India. New Drugs and Clinical Trials Rules, 2019. Government of 

India. 
6. Central Drugs Standard Control Organization and Department of Biotechnology. 

Guidelines on Similar Biologics: Regulatory Requirements for Marketing 
Authorization in India. Government of India. 
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Course Code* Course Title* Course Type 
BP607T AEC1 Green Chemistry  

 

 
Elective 

BP607T AEC2 Materiovigilance and Hemovigilance 
BP607T AEC3 Scientific Writing 
BP607T AEC4 Drug Store and Business Management 
BP607T AEC5 Career Building in Cultivation of Medicinal Plants 

BP607T AEC6 
Active Pharmaceutical Ingredients and Excipient 
Sciences 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

1 1 -- -- 15 

Maximum Marks SE ESE 

50 20 30 

 
 

* One course shall be selected from the list 
The syllabi for elective subjects are given in the appendix 
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Course Code Course Title Course Type 

BP608P 
Biopharmaceutics and 

Pharmacokinetics (Practical) 
Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

1 -- -- 3 45 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the dissolution profiles of pharmaceutical formulations using various media 
and conditions. 

2. Apply in vitro and ex vivo techniques to assess drug absorption, dissolution, and 
bioavailability. 

3. Interpret pharmacokinetic parameters using plasma and urinary excretion data. 
4. Establish in vitro in vivo correlation (IVIVC) for drug products based on experimental 

datasets. 
5. Utilize software tools to simulate and analyze pharmacokinetic and pharmacodynamic 

data. 

COURSE OUTCOMES (CO): 
 

CO 
No. Upon successful completion of this course, the students will be able to: 

1 
Explain the fundamental concepts, types, and applications of NDDS in modern 
therapeutics and precision medicine. 

2 
Design and prepare advanced drug delivery systems such as orodispersible tablets, 
bilayer tablets, osmotic systems, microspheres, microcapsules, buccal/sublingual 
dosage forms, transdermal patches, gastroretentive systems, and lipid-based carriers. 

3 
Select appropriate excipients and techniques for the development of NDDS 
considering drug properties, patient needs, and target site requirements. 

4 
Perform evaluation and quality control tests for novel formulations to ensure efficacy, 
stability, and patient compliance. 

5 
Integrate NDDS strategies into precision medicine frameworks to optimize dosing, 
therapeutic targeting, and individualized treatment plans. 
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Detailed Syllabus: 
 

List of Practical 

1. To calculate MRT from the given data. 
2. To assess the effect of protein binding of a drug 
3. To report relative bioavailability of given drug product using urinary excretion data 
4. To report relative bioavailability of given drug product using plasma data 
5. Establish IVIVC from the given in vitro and in vivo data. 
6. To calculate pharmacokinetic parameters of a drug using given plasma level data. 
7. To report bioequivalence of drug products using given urinary excretion data 

administered 
8. To calculate absorption rate constant, elimination rate constant and elimination half-

life of given excretion data by sigma minus method. 
9. To calculate absorption rate constant, elimination rate constant and elimination half-

life of the given drug data administered by IV bolus injection represented by one 
compartment model. 

10. To calculate the absorption rate constant by using curve fitting method. 
11. To calculate various pharmacokinetic parameters using in silico methods. 

*PCI recommended  shall be used for performing experiments. 

Recommended References (Preferably latest editions): 
 
1. Bonate, P. L. Pharmacokinetic-Pharmacodynamic Modeling and Simulation. Springer. 
2. Brahmankar, D. M. and Jaiswal, S. B. Biopharmaceutics and Pharmacokinetics: A 

Treatise. Vallabh Prakashan. 
3. Eddy, D. M. Modeling and Simulation in the Medical and Health Sciences. Springer. 
4. Gibaldi, M. Biopharmaceutics and Clinical Pharmacokinetics. Lea & Febiger. 
5. Rowland, M. and Tozer, T. N. Clinical Pharmacokinetics and Pharmacodynamics. 

Wolters Kluwer. 
6. Shargel, L. and Yu, A. B. C. Applied Biopharmaceutics and Pharmacokinetics. McGraw-

Hill Education. 
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Course Code Course Title Course Type 

BP609P Pharmaceutical Analysis (Practical) Core 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

2 -- -- 4 60 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Understand the fundamental principles behind various analytical techniques including 
titrations, spectrophotometry, fluorimetry, flame photometry, and chromatography. 

2. Develop proficiency in performing quantitative and qualitative analyses of 
pharmaceutical compounds using classical and instrumental methods. 

3. Learn to operate and maintain laboratory instruments such as potentiometers, 
conductometers, spectrophotometers, fluorimeters, flame photometers, and 
chromatographic systems. 

4. Apply appropriate analytical techniques for specific analytical challenges and 
interpretation, including single and multi-component assays, identification of functional 
groups, and separation of mixtures. 

5. Learn good laboratory practices and safety protocols in handling chemicals and operating 
instruments. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

Upon successful completion of this course, the students will be able to: 

1 
Perform accurate titrations (potentiometric and conductometric) to determine the 
endpoint of acid-base reactions. 

2 
Determine absorption maxima, perform assays, and analyze multi-component 
formulations using spectrophotometric and colorimetric techniques. 

3 
Identify functional groups in compounds using FTIR spectroscopy and conduct 
quantitative analysis using fluorimetry and flame photometry. 

 
4 

Separate and analyze mixtures of compounds using paper chromatography, thin-layer 
chromatography (TLC), gas-liquid chromatography (GLC), high-performance liquid 
chromatography (HPLC), and high-performance thin-layer chromatography 
(HPTLC). 

5 
Interpret spectral and chromatographic data to identify compounds and quantify 
analytes. 
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Detailed Syllabus: 
 

 
List of Practical 

(Minimum 12 experiments must be performed) 

1. Determination of the endpoint of a acid base titration by potentiometric method. 
2. Determination of end point of acid base titrations by conductometry. 
3. Determination of absorption maxima and effect of solvents on absorption maxima of 

organic compounds 
4. Assay of APIs by colorimetry. 
5. Assay of single component by UV- Spectrophotometer. 
6. Simultaneous estimation of multicomponent formulations by UV spectrophotometer. 
7. Identification of various functional groups in official compounds by FTIR as per IP. 
8. Assay of quinine sulphate by fluorimetry 
9. Determination of quenching effect by fluorimetry 
10. Assay of sodium chloride by flame photometry 
11. Assay of potassium chloride by flame photometry 
12. Determination of chlorides and sulphates by nephelo turbidometry 
13. Separation of amino acids by paper chromatography 
14. Separation of mixture of components by thin layer chromatography 
15. Demonstration experiment on GC 
16. Determination of official compounds by HPLC (anyone) 
17. Demonstration experiment on HPTLC. 

Recommended References (Preferably latest editions): 
 

1. Vogel, A.I., Textbook of Quantitative Chemical Analysis. Longman Scientific & 
Technical. 

2. Beckett, A.H., and Stenlake, J.B., Practical Pharmaceutical Chemistry: Part II. 
Athlone Press. 

3. Skoog, D.A., Holler, F.J., and Crouch, S.R., Principles of Instrumental Analysis. 
Cengage Learning. 
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Course Code* Course Title* Course Type 
BP610P SEC1 Computer-Aided Drug Design 

Elective BP610P SEC2 Analytical Method Development and Validation 
BP610P SEC3 Principles of Preclinical Studies 

Credit 
Hours Per Week (L-T-P) Max. 

Hours. L T P 

1 -- -- 2 30 

Maximum Marks SE ESE 

50 20 30 

 
* One course shall be selected in each elective 

 
 

 
Course Code* Course Title* Course Type 

BP611P VAC1 Professional Skills Elective 

BP611P VAC2 
Process Analytical Technology (PAT) and QbD in 

Formulation Science 
Credit Hours Per Week (L-T-P) Max. 

Hours. L T P 

1 -- -- 2 30 

Maximum Marks SE ESE 

50 20 30 

 
* One course shall be selected from the list 

The syllabi for elective subjects are given in the appendix 
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Course Code Course Title Course Type 

BP612I Internship CORE 

Credit Hours Per Week (L-T-P)* 

L T P 

4 -- -- -- 

Maximum Marks SE ESE 

100 00 100 

 
* Refer section 22 of Regulation 
















































































