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Semester VII 
 

Course 

Code 

 
Name of the course 

No. of hours 

per week (L/P) 

Credit 

points 

BP701T Biostatistics Research methodology (Theory) 3 3 

BP702T Cosmetics and Cosmeceuticals (Theory) 2 2 

BP703T AI in Clinical applications (Theory) 2 2 

BP704T Modern Analytical Techniques (Theory) 3 3 

BP705T Pharmacovigilance (Theory) 3 3 

BP706T Pharmacy Practice (Theory) 3 3 

BP707T Regulatory Affairs (Theory) 2 2 

 
 
 
 
 

BP708T 
AEC 

BP708T 
AEC1 

Current Good Manufacturing Practices 
(cGMP) 

 
 
 
 

 
1 

 
 
 
 

 
1 

BP708T 
AEC2 

Pharmaceutical Automation 

BP708T 
AEC3 

Modern Techniques in Cellular Biology 

BP708T 
AEC4 

Medical Devices 

BP708T 
AEC5 

Transformation of Food Waste into 
Medicinal Products 

BP708T 
AEC6 

Biosimilars, Vaccines & 
Macromolecules 

BP709P Modern Analytical Techniques (Practical) 3 1 

BP710RP Research Project - 6 

Total  22 26 

* 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 

BP701T 
Biostatistics and Research Methodology 

(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 fundamental concepts of biostatistics including types of variables, data 
collection methods, sampling techniques, and descriptive statistical measures used in 
pharmaceutical and biomedical research. 

2. Develop understanding of probability theory, probability distributions, and sampling 
distributions used in the analysis of biological and pharmaceutical data. 

3. Explain the principles of correlation and regression analysis for studying relationships 
between variables and predicting outcomes in pharmaceutical and healthcare datasets. 

4. Provide knowledge of inferential statistical methods including estimation, confidence 
intervals, hypothesis testing, parametric and non-parametric tests, and analysis of 
variance. 

5. Familiarize students with research methodology, experimental design, and scientific 
reporting practices relevant to pharmaceutical research and data interpretation. 

Course Outcomes (CO): 
 

CO 
No. 

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

1 
Explain the basic concepts of biostatistics including variables, sampling methods, 
descriptive statistics, and graphical representation of biomedical data. 

2 
Apply probability concepts and probability distributions (binomial, Poisson, normal, 
t, F, and chi-square distributions) in pharmaceutical and healthcare data analysis. 

3 
Analyze relationships between variables using correlation and regression techniques 
and interpret their applications in pharmaceutical research. 

4 
Perform inferential statistical analysis including estimation, confidence intervals, 
hypothesis testing, ANOVA, and non-parametric tests for research decision-making. 

5 
Design and evaluate research studies by selecting appropriate research designs, 
sampling techniques, and statistical methods, and demonstrate competence in 
scientific reporting and ethical research practices. 
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Detailed Syllabus: 
 

Unit 
No. 

Topics No. of 
Lectures 

 
 
 
 
 
 
 

 
I 

Basic concepts of biostatistics 
1. Definition, meaning and type of variables 

Data  Meaning and methods of data collection, data preprocessing and 
cleaning 

Population and sample, Importance of sampling, Sampling methods 
Probability and non-probability sampling 
o Probability sampling - Random, systematic, stratified, cluster 

sampling 
o Non-probability sampling - Convenience sampling, purposive 

sampling, snowball sampling 
Types of statistics - 
Descriptive statistics and inferential statistics 
Descriptive statistics  Meaning and types of descriptive statistics 

 Frequency distribution, measures of central tendency 
 Measures of dispersion  Range, variance and standard deviation. 

Concept of degrees of freedom, quartiles, skewness and kurtosis 
Diagrammatic representation of frequency distribution 

 
 
 
 
 
 
 

 
9 hours 

 
 
 
 
 
 
 
 
 
 
 
 

 
II 

Probability and probability distributions 
1. Probability and probability distributions- Classical probability and 

statistical probability 
Probability of union, intersection and complement of events, 
conditional probability, marginal probability 

2. Probability distributions- Meaning of a probability distribution 
Discrete probability distribution- Meaning and examples of discrete 
probability distribution, meaning of PMF 

Continuous probability distribution  Meaning and examples of 
normally distributed data, meaning of PDF 

 Normal distribution  Meaning and characteristics of a normal 
distribution, parameters of a normal distribution, equation for 
PDF of a normal distribution. Pharmaceutical examples of data 
which can be modelled with Poisson Normal distribution. 

 Standard normal distribution, Z transformation, reading the table 
of Z values 

Problems based on standard normal distribution, binomial and Poisson 
distributions 
3. Sampling distributions  Meaning of sampling distributions 

 t distribution  the t statistic, equation for calculating t statistic, 
meaning of t distribution, meaning of degrees of freedom and their 
relevance to t distribution, reading and interpreting table of t values, 
applications of t distribution 

 F distribution  the F statistic, equation for calculating F statistic, 
meaning of F distribution, reading and interpreting table of F values 

 Chi square distribution  the Chi square statistic, meaning of chi 
square distribution, reading and interpreting the table of chi square 
values, applications of chi square distribution. 

 
 
 
 
 
 
 
 
 
 
 
 

 
9 hours 
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III 

Correlation and regression analysis 
1. Correlation analysis  Introduction to the concept of correlation between 
two variables, positive and negative correlation, no correlation, examples of 
positive, negative and no correlation 
Measurement of correlation - 

 -efficient  Definition and formula, 
-efficient, 

interpretation of sign and magnitude 
 - efficient  Concept and when to 

-
efficient. 

Real life applications in pharmaceutical and health sciences 
Problems on calculation of these two types of correlation co-efficient, use 
of scatter plot 
Multiple correlation  Concept and applications. 

2. Regression analysis  Concept of regression, dependent and independent 
variables in regression analysis, simple linear regression, simple linear 
regression equation (method of least squares), calculation of slope and 
intercept, co-efficient of determination, interpretation of output of 
regression analysis, applications of regression analysis. Relationship 
between regression co-efficient and correlation co-efficient 
Problems on simple linear regression analysis for predicting values of 
dependent variables (pharmaceutical examples) 
Multiple linear regression-Concept and applications, meaning of overfitting 
and underfitting. 

 
 
 
 
 
 
 
 
 
 
 

 
9 hours 

 
 
 
 
 
 
 

 
IV 

Inferential statistics 
1. Statistical estimation  Point estimates and interval estimates of 
population parameters from sample statistics 
Concept of confidence intervals. Confidence intervals for means using t 
values. Problems on generating confidence intervals 
2. Hypothesis testing  
Concept, steps involved, type I and type II error, sample size and power of 
the test, p values, applications of hypothesis testing 
Parametric tests - t- tests (single sample t test, two independent samples t 
test, paired t test) ANOVA (one way and two way). 
Assumptions, procedure and applications (case studies using t tests and 
ANOVA) 
Hypothesis testing in regression analysis and correlation 
Non-parametric tests - 
Mann Whitney U test, Wilcoxon Sign Rank test, Kruskal Wallis test, 
Friedman test, Chi square tests. 
Assumptions, procedure and applications (problems on non-parametric 
tests) 

 
 
 
 
 
 
 

 
12 hours 

 

 
V 

Research methodology 
Research  Meaning, importance and types. 
Types of research designs 
Research methodology  Based on the research question, selection of 
research design, defining the population and sample, selecting the sample 
size and sampling method, method of data collection and data analysis. 

 

 
6 hours 
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 Decision tree approach for selection of statistical tests on the basis of 
research question and type of data 
Descriptive research design  Examples of application Observational 
research design  Examples of application Experimental research design 
Examples of application 
Scientific report writing, plagiarism, referencing styles, selection of research 
journals, abstracting services and databases 
Screening and Optimization  Concept and experimental designs used for 
screening and optimization including Plackett Burman design, factorial 
designs, D optimal design, sequential simplex design, central composite 
design and response surface methodology, blocking and confounding in 
experimental designs. 

 

Recommended References (Preferably latest editions) 
1. Bolton, S. Pharmaceutical Statistics: Practical and Clinical Applications. Marcel 

Dekker. 
2. Daniel, W. W. Biostatistics: A Foundation for Analysis in the Health Sciences. Wiley. 
3. Montgomery, D. C. Design and Analysis of Experiments. Wiley. 
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Course Code Course Title Course Type 

BP702T 
Cosmetics and Cosmeceuticals 

(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. Recognize the fundamental concepts and classification of cosmetics and cosmeceutical 
formulations and their packaging and testing. 

2. Develop knowledge of some common dermatological, hair, and oral care issues and their 
respective cosmetic products. 

3. Develop an understanding of herbal cosmetics and their principles of formulation. 
4. Learn regulatory guidelines, labeling protocols, and packaging regulations for cosmetics 

and cosmeceuticals. 
5. Study the recent trends of research in artificial intelligence (AI) in customized skincare 

and cosmetic innovation. 
 

Course Outcomes (CO): 
 

CO 
No. 

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

1 Classify cosmetics and cosmeceuticals based on application and dosage forms, and 
outline the role of formulation excipients. 

2 Describe the formulation, preparation, packaging, and evaluation of cosmetics for 
skin, hair, and oral care, including herbal products. 

3 Demonstrate knowledge of formulation and quality assessment of commonly used 
cosmetic products such as shampoos, soaps, lotions, and decorative cosmetics. 

4 Identify the functional roles of cosmetic ingredients in managing skin, hair, and oral 
conditions. 

5 Explain the roles of regulatory bodies and labeling standards, and discuss the 
integration of AI in personalized cosmetic formulation and virtual applications. 
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Detailed Syllabus: 

 

Unit 
No. 

Topics No. of 
Lectures 

 

 
I 

Cosmetics and cosmeceuticals, Classification of Cosmetics (Cosmetics 
and Cosmeceuticals for Skin Care, Hair Care, Oral Care, foot care, body 
cavities, Decorative Cosmetics, Cleansing cosmetics, Perfumes and 
Fragrances.) 
Types of various dosage forms for Cosmetics, Common excipients for 
cosmetic. 

6 hours 

 
 

 
II 

Common skin problems (Dry Skin, Oily skin, Pimples and acne, 
Pigmentation, Prickly heat and Sun burn) and general composition, 
method for preparation, packing and evaluation of the skin 
Cosmetics and cosmeceuticals. Herbal cosmetics for skin. 
Types of soaps, syndet bars, general composition, method for 
preparation, packing and evaluation of soaps. 
Introduction to Perfumes and toiletries. 

6 hours 

 

 
III 

Common Hair problems, Hair Cosmetics and cosmeceuticals: 
Types of shampoos, general composition, method for preparation, 
packing and evaluation of shampoos. 
Introduction to hair oils, hair serums, conditioners, hair colors, 
Depilatory and shaving products. Herbal hair care products. 

6 hours 

 

 
IV 

Various problems of oral cavity, Oral Cosmetics, and 
cosmeceuticals: general composition, method for preparation, 
packing and evaluation of mouth wash and toothpaste. Herbal oral 
care cosmetics. 
Types of Cosmetics for nails, eyes, body odor, lip care and cleansing. 
Intimate hygiene products for males and females. 

6 hours 

 

 
V 

Role of Regulatory authorities for Cosmetics and cosmeceuticals 
(CDSCO and FDA). Cosmetics regulations 2020 and role of BIS. 
Role of certifying bodies like ECCERT and COSMOS in herbal 
cosmetics. Labeling requirement of cosmetics and Packaging of 
cosmetics. 
Testing as per BIS specification and analytical methods (including 
sensory test, sensitivity test). 

6 hours 

Recommended References (Preferably latest editions) 
1. Baki, G. and Alexander, K. S. Introduction to Cosmetic Formulation and 

Technology. Wiley. 
2. Barel, A. O., Paye, M. and Maibach, H. I. Handbook of Cosmetic Science and 

Technology. CRC Press. 
3. Benson, H. A. E. and Watkinson, A. C. Cosmetic Formulation: Principles and 

Practice. CRC Press. 
4. Chisvert, A. and Salvador, A. Cosmetic Formulation of Skin, Hair and Nails. 

Wiley. 
5. Dweck, A. C. and Santos, P. F. Formulating Natural Cosmetics. Allured 

Publishing. 
6. Matsumoto, M. Cosmetic Science and Technology. Elsevier. 
7. Rosen, M. R.  Cosmeticology. Chemical Publishing. 
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Course Code Course Title Course Type 

BP703T AI in Clinical applications (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 AI applications in pharmacology, pharmacokinetics, and drug safety. 

2. Enable students to apply supervised ML models to clinical and pharmacovigilance 

datasets. 

3. Develop interpretation skills for predictive modeling in healthcare. 

4. Build understanding of real-world healthcare data analytics. 

5. Promote responsible and ethical AI usage in patient care. 
 

 
COURSE OUTCOMES (CO): 

 

CO 
No. 

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

1 Explain the applications of AI & ML in pharmacokinetics, pharmacodynamics, and 
clinical decision-making. 

2 Apply regression and classification models to analyze clinical, pharmacokinetic, and 
pharmacovigilance datasets. 

3 Interpret predictive model outputs for adverse drug reactions, therapeutic response, 
and clinical risk assessment. 

4 Evaluate the performance of machine learning models using healthcare metrics such 
as accuracy, sensitivity, specificity, precision, recall, and RMSE. 

5 Analyze real-world healthcare datasets and assess the ethical and practical 
implications of AI-based clinical decision support systems. 
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Unit No. Topics No. of 
Lectures 

 
 
 
 

 
I 

AI in Pharmacokinetics & Dose Optimization 

 Review of pharmacokinetic parameters (Cmax, Tmax, AUC, 
clearance) 

 Modeling concentration-time relationships: Linear regression in 
PK data modeling, multiple regression for dose adjustment 
based on patient variables (age, weight, renal function) 

 Interpretation of regression coefficients in clinical context 
 Error metrics (RMSE, R²) in PK modeling 
 Limitations of linear modeling in nonlinear pharmacokinetics 

 
 
 
 

 
6 Hours 

 
 
 
 
 
 

II 

AI in Drug Safety & Pharmacovigilance 
 

 Overview of pharmacovigilance systems 
 Structure and data formats from real systems (e.g. FAERS, 

EudraVigilance) 
 Conceptual overview of frequency analysis and signal detection 
 Logistic regression for ADR risk prediction 
 Confusion matrix and clinical performance metrics 
 Sensitivity, specificity, precision, recall 
 Bias and confounding in observational datasets 

 
 
 
 
 
 
6 Hours 

 
 
 
 

 
III 

AI in Personalized Medicine & Risk Stratification 

 
 Concept of precision medicine 
 Patient covariates and therapeutic response 
 Logistic regression for disease risk prediction 
 Classification of responders vs non-responders 
 Evaluation metrics in healthcare prediction 
 Ethical implications of predictive modeling 

 
 
 
 

 
6 Hours 

 
 
 

 
IV 

AI in Clinical Decision Support & Real-World Data 

 
 Structure of Electronic Health Records (EHR) 
 AI in Clinical Decision Support Systems (CDSS) 
 Regression models for outcome prediction 
 Classification models for risk scoring 
 Real-world data analytics 

 
 
 

 
6 hours 
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  Limitations of AI in clinical environments 
 Accountability and interpretabilit 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
V 

Guided Supervised Learning Project  Pharmaceutical and 
Clinical Applications 

Students will undertake a guided supervised learning project 
(individually or in groups) applying regression or classification 
models to pharmaceutical or clinical datasets. 

The project should include the following steps: 
 Identification and definition of a relevant pharmaceutical or 

clinical problem 
 Selection of an appropriate publicly available dataset 
 Identification of predictor variables and outcome variables 
 Data preprocessing and preparation for analysis 
 Application of suitable supervised learning methods (e.g., linear 

regression or logistic regression) 
 Evaluation of model performance using appropriate metrics 
 Interpretation of results in the context of pharmaceutical or 

clinical relevance 
 Discussion of limitations, potential biases, and ethical 

considerations 
 Presentation of findings to faculty mentors or peers. 

Suggested   project   topics   (not   limited   to): 
Dissolution rate prediction, tablet hardness prediction, stability 
degradation modelling, quality control batch failure prediction, assay 
variability modelling, impurity prediction, moisture impact on 
formulation stability, coating thickness prediction, solubility 
enhancement modelling, tablet defect classification, adverse drug 
reaction (ADR) prediction, therapeutic response prediction using 
patient datasets, hospital readmission risk prediction, dose 
requirement prediction using pharmacokinetic data, diabetes risk 
prediction from health markers, antibiotic treatment success 
prediction, ICU stay duration prediction, medication adherence 
analysis, and disease severity classification. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 Hours 

Recommended References (Preferably latest editions) 
1. Aggarwal, C. C. and Reddy, C. K. Healthcare Data Analytics. CRC Press. 
2. Bonate, P. L. Pharmacokinetic Pharmacodynamic Modeling and Simulation. 

Springer. 
3. Campbell, M. J., Machin, D. and Walters, S. J. Medical Statistics: A Textbook for 

the Health Sciences. Wiley-Blackwell. 
4. Schmidt, S. and Derendorf, H. Applied Pharmacometrics. Springer. 
5. Steyerberg, E. W. Clinical Prediction Models: A Practical Approach to 

Development, Validation, and Updating. Springer. 
6. Strom, B. L., Kimmel, S. E. and Hennessy, S. Pharmacoepidemiology. Wiley-

Blackwell. 
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Course Code Course Title Course Type 

BP704T 
Modern Analytical Techniques 

(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 advanced instrumental techniques used in pharmaceutical analysis,. 
2. Provide conceptual understanding of modern separation and hyphenated analytical 

techniques. 
3. Familiarize students with principles and applications of green analytical chemistry 

and sustainable analytical method development. 
4. Explain the fundamentals of bioanalytical methods and immunoassays. 
5. Introduce microscopy-based analytical techniques and highlight their role in structural 

characterization and pharmaceutical research. 
 

COURSE OUTCOMES (CO): 
 

CO 
No. 

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

1 Apply the principle of Mass and NMR spectra in the structural elucidation of organic 
compounds. 

2 Determine the physical nature of the drugs and excipients using thermal studies, X 
ray crystallographic techniques and microscopy based analytical techniques. 

3 Apply the basic knowledge on radio immune assays in carrying out the 
immunological studies. 

4 Understand the theoretical and  aspects of the latest hyphenated 
Chromatographic techniques used for analysis of drugs. 

5 Apply green analytical chemistry techniques for environmental sustainability. 
 
 

Detailed Syllabus: 
 

Unit 
No. 

Topics No. of 
Lectures 

 

 
I 

1. Nuclear Magnetic Resonance Spectroscopy: 
Principles of ¹H-NMR and ¹³C-NMR, various solvents used, 
chemical shift, factors affecting chemical shift, coupling constant, 
spin spin coupling, relaxation, instrumentation of FT-NMR and its 
applications. 

2. Mass Spectrometry: 
Principles, fragmentation and its rules, ionization techniques  

 

 
10 hours 
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 Electron impact, chemical ionization, MALDI, FAB, API, analyzers 
 Time of flight and quadrupole, ion trap, detectors and applications. 

 

 
 

 
II 

1. X-Ray Diffraction Methods: 
Origin of X-Rays, basic aspects of crystals, X-Ray crystallography, 
rotating crystal technique, single crystal diffraction, powder 
diffraction, structural elucidation and applications. 

2. Thermal Analysis: 
Introduction, instrumentation, factors affecting measurements, 
applications of TGA, DSC (types) and DTA. 

 
 

 
08 hours 

 

 
III 

1. UPLC and Nano LC: Principle, advantages over LC and 
applications. 

2. Principle and applications of hyphenated techniques: GC-MS, LC-
MS/MS, ICP-MS. 

3. Supercritical chromatography and flash chromatography: principles 
and applications. 

 

 
10 hours 

 
 
 
 

 
IV 

1. Green Analytical Chemistry: 
Types of green solvents, various computational tools used to assess 
the greenness and its applications in sample preparation and 
analytical method development. 

2. Bio-analytical Methods: 
Introduction to bioanalytical method development, extraction of 
drugs and metabolites from biological fluids  SPE, LLE, PPE, BCS 
classification, PK-PD interaction, microsomal assays, MTT assay, 
BA & BE study protocol, biosimilars. 

3. Radio Immune Assays and ELISA: 
Importance, various components, principle, different methods, 
limitations and applications of radio immunoassay and ELISA. 

 
 
 
 

 
12 hours 

 
V 

1. Microscopy-Based Analytical Techniques: 
Principle, instrumentation, and applications of optical microscopy, 
scanning electron microscopy and transmission electron microscopy. 

 
5 hours 

Recommended References (Preferably latest editions) 

1. Brown, M. E. Introduction to Thermal Analysis: Techniques and Applications. 
Springer. 

2. Cullity, B. D. and Stock, S. R. Elements of X-Ray Diffraction. Prentice Hall. 
3. Dong, M. W. Modern HPLC for Practicing Scientists. Wiley. 
4. Friebolin, H. Basic One- and Two-Dimensional NMR Spectroscopy. Wiley. 
5. Niessen, W. M. A. Liquid Chromatography Mass Spectrometry. CRC Press. 
6. Poole, C. F. The Essence of Chromatography. Elsevier. 
7. Silverstein, R. M., Webster, F. X., Kiemle, D. J. and Bryce, D. L. Spectrometric 

Identification of Organic Compounds. Wiley. 
8. 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 

BP705T Pharmacovigilance (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 principles, scope, and importance of pharmacovigilance in ensuring 
drug safety and patient care. 

2. Familiarize students with the classification of adverse drug reactions and the methods 
used for their detection, assessment, monitoring, and prevention within healthcare 
systems. 

3. Explain the concepts and significance of immunovigilance in monitoring and managing 
adverse events following immunization. 

4. Learn national and international regulatory frameworks, guidelines, and reporting 
systems related to pharmacovigilance and immunovigilance. 

5. Analyze pharmacovigilance data and apply risk management strategies to enhance 
medication and vaccine safety. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

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

1 Explain the core concepts, objectives, and significance of pharmacovigilance and 
immunovigilance. 

2 Interpret and analyze national and global regulatory frameworks related to drug and 
vaccine safety. 

3 Identify, document, and report ADRs and AEFIs using appropriate 
pharmacovigilance systems. 

4 Evaluate pharmacovigilance data to detect trends, safety signals, and risk factors 
associated with medicinal products. 

5 Propose and implement risk management strategies aimed at improving patient safety 
and public health outcomes. 
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Detailed Syllabus: 

 

Unit 
No. 

Topics No. of 
Lectures 

 
 
 
 

 
I 

Fundamentals of Pharmacovigilance 
a) Concept, history, and importance of pharmacovigilance 
b) Basic drug classification systems (introductory overview only): 
c) ATC classification, ICD 

 ATC system 
 ICD 

d) Drug-related problems and medication safety 
e) Drug safety considerations in special populations: 

 Paediatrics 
 Geriatrics 
 Pregnancy and lactation 

 
 
 
 

 
10 hours 

 
 
 
 

 
II 

Pharmacovigilance Systems and Regulatory Framework 
a) Objectives and functions of pharmacovigilance 
b) Methods of pharmacovigilance data collection: 

 Spontaneous reporting 
 Cohort and case-control studies 

c) Global pharmacovigilance systems: 
 WHO International Drug Monitoring Programme 
 Role of CIOMS and major regulatory agencies (e.g., USFDA, 

EMA) 
d) Pharmacovigilance Programme of India (PvPI) 
e) Establishment and role of ADR Monitoring Centres 

 
 
 
 

 
10 hours 

 
 
 

 
III 

Adverse Drug Reactions (ADRs) 
a) Classification and types of ADRs 
b) Mechanisms and risk factors for ADRs 
c) Methods of ADR monitoring, detection, and reporting 
d) Assessment of causality, severity, predictability, and 

preventability of ADRs 
e) Management of ADRs 
f) Online reporting mechanisms and databases (WHO-ART, 

VigiBase, Vigiflow, Oracle Argus, OpenVigil software). 
g) MEDRA 

 
 
 

 
8 hours 

 
 

 
IV 

Immunovigilance and Other Disciplines of Pharmacovigilance 
a) Definition, scope, and significance of immunovigilance, 
cosmetovigilance, nutraceutical-vigilance, materiovigilance, 
herbovigilance, ecopharmacovigilance, and hemovigilance 
b) Vaccination failure and vaccine pharmacovigilance 
(vaccinovigilance) 
c) Overview of adverse events following immunization (AEFIs) 
d) Immunization safety monitoring systems in India 

 
 

 
7 hours 

V 
Risk Communication, Evaluation, Management, and ICH 
Guidelines 
a) Risk evaluation and management strategies in pharmacovigilance 

10 hours 
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 and immunovigilance 
b) Communication in drug safety crisis management 
c) Communication with regulatory agencies, business partners, and 
healthcare facilities 
d) Analysis of real-world case studies and lessons learnt 
e) Emerging trends and challenges in pharmacovigilance and 
immunovigilance 
f) Overview of safety data generation 
g) Objectives of ICH guidelines 
h) Expedited and aggregate reporting 
i) Individual Case Safety Reports (ICSRs) 
j) Periodic Safety Update Reports (PSURs) 
k) Post-approval expedited reporting 
l) Good Clinical Practices (GCPs) regulation 2019 
m) Application of pharmacogenomics and pharmacometrics in 
pharmacovigilance. 

 

Recommended References (Preferably latest editions) 
1. Andrews, E. B. and Moore, N.  Pharmacovigilance. Wiley Blackwell. 
2. Cobert, B.  Manual of Drug Safety and Pharmacovigilance. World 

Scientific Publishing. 
3. Jose, J., Cox, A. R. and Paudyal, V. Principles and Practice of Pharmacovigilance 

and Drug Safety. Springer. 
4. Strom, B. L., Kimmel, S. E. and Hennessy, S. Textbook of Pharmacoepidemiology. 

Wiley. 
5. Talbot, J. and Waller, P.  Detection of New Adverse Drug Reactions. 

Wiley. 
6. Waller, P. and Harrison-Woolrych, M. An Introduction to Pharmacovigilance. 

Wiley Blackwell. 



B.Pharm Syllabus B.Pharm Syllabus 

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

 

 

Course Code Course Title Course Type 

BP706T Pharmacy Practice (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 evolution, scope, and various roles of pharmacists in healthcare delivery 
systems. 

2. Describe the structure and functions of hospital and community pharmacy, including 
drug distribution systems and regulatory standards. 

3. Demonstrate knowledge of clinical pharmacy services and their application in drug 
therapy monitoring and patient care. 

4. Develop skills in patient counseling, medication adherence strategies, and basic health 
screening services. 

5. Apply prescribing guidelines, essential drug concepts, and principles of rational drug 
use to ensure safe and effective pharmacotherapy. 

 
COURSE OUTCOMES (CO): 

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

1 
Describe the evolution, scope, and settings of pharmacy practice, including roles of 
pharmacists in various levels of healthcare. 

2 
Explain the organization and functions of hospital and community pharmacies, 
including drug distribution systems and regulatory standards. 

3 
Demonstrate clinical pharmacy services such as drug therapy monitoring, drug 
information, and handling medication-related problems. 

4 
Apply patient-oriented services like medication adherence strategies, patient 
counseling, and communication techniques. 

5 
Interpret and apply prescribing guidelines, essential drug concepts, and principles of 
rational drug use for optimal pharmacotherapy. 
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Detailed Syllabus: 

 

Unit 
No. 

Topics 
No. of 
Lectures 

 
 
 
 
 

 
I 

Introduction to Pharmacy Practice 
Definition, scope and evolution of: 
 Hospital and clinical pharmacy 
 Pharmacist's role from dispenser to healthcare provider 
 WHO and FIP guidelines on pharmacy practice 
 Pharmacy practice regulations in India 
 Role of pharmacy in public health and policymaking 
 Promoting rational use of medicines 
 Concepts of Good Pharmacy Practice 
 Pharmacy practice settings: inpatient, outpatient 
 Concept of healthcare delivery system and interprofessional 

collaboration 
 Primary (PHC), Secondary (CHC), Tertiary (District Hospitals, 

Medical Colleges)  role of pharmacists at various levels of care. 

 
 
 
 
 

 
8 hours 

 
 
 
 
 
 
 
 
 
 
 
 

 
II 

Hospital and Community Pharmacy 
Hospital and its Organization 
Classification of hospitals, organizational structure of a hospital, 
healthcare staff involved in hospital services and their functions 
Hospital Pharmacy and its Organization 
Definition, organization structure, location, layout, and staff 
requirements, responsibilities and functions of hospital pharmacists 
Pharmacy and Therapeutic Committee 
Organization, functions, and policies, drug inclusion into formulary, 
inpatient and outpatient prescriptions, automatic stop order, emergency 
drug list preparation 
Hospital Formulary 
Definition of hospital formulary, contents of hospital formulary, 
differentiation between hospital formulary and drug list, preparation 
and revision of hospital formulary 
Drug Distribution System in a Hospital 
Drug procurement and inventory control, dispensing of drugs to 
inpatients, types of drug distribution systems, charging policy and 
labeling, dispensing of drugs to ambulatory patients, dispensing of 
controlled drugs, outpatient medication dispensing, NABH standards 
for medication management in hospital settings 
Community Pharmacy 
Organization and structure of retail and wholesale drug stores, types 
and design of a drug store, legal requirements for establishment and 
maintenance of a drug store, dispensing of proprietary products, 
maintenance of records of retail and wholesale drug stores, prescription 
handling, labelling, and patient counselling, introduction, definition, 
sale, and OTC medication list, vaccination services 

 
 
 
 
 
 
 
 
 
 
 
 

 
10 hours 
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III 

Clinical Pharmacy Services 
 Introduction to clinical pharmacy and its concept 
 Drug therapy monitoring 
o Medication chart review 
o Clinical review 
o Pharmacist intervention 
o Ward round participation 
o Medication history 
o Pharmaceutical care 

 Drug information services 
 Drug/Medication related problems 
 Drug and poison information services 
 Therapeutic drug monitoring (TDM) 

 
 
 
 
 
 

9 hours 

 
 
 
 
 
 
 
 

 
IV 

Patient-Oriented Services 
Medication Adherence and Non-Adherence 
Definition 
Factors influencing non-adherence 

Monitoring of patient medication adherence 
Tools used to assess medication adherence 
Strategies to overcome non-adherence 
Patient Counselling Techniques and Communication Skills 
Definition of patient counselling 
Steps involved in patient counselling 
Communication skills  communication with prescribers and patients 
Types of educational materials used in patient counselling 
Barriers to effective counselling  types and strategies to overcome 
barriers 
Health Screening Services 
Definition and importance 
Methods for screening: 

Blood pressure, Blood sugar, Body Mass Index, Lung function test 
Role of pharmacist in health screening services 
Telemedicine 

 
 
 
 
 
 
 
 

 
9 hours 

 
 
 
 
 
 

 
V 

Prescribing Guidelines, Essential Drug Concept and Rational Drug 
Therapy 
Prescribing Guidelines 
Pediatrics, geriatrics, pregnant and lactating women 
ISMP guidelines for high risk medicines 
Essential Drug Concept 
WHO definition 
Core principles and key features 
Procedure involved in adding a drug into the essential drug list 
Rational Use of Medications 

 Antibiotics 
 Antibiotic stewardship program 

Injections 
OTC drugs 
Consequences of irrational drug use. 

 Dose calculations in chemotherapy, renal and hepatic failure 

 
 
 
 
 
 

 
9 hours 
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 patients.  

Recommended References (Preferably latest editions) 
1. Hassan, W. E. Hospital Pharmacy. Lea & Febiger. 
2. Harman, R. J. Handbook of Pharmacy  Health Care. Pharmaceutical Press. 
3. Merchant, S. H. and Qadry, J. S. A Textbook of Hospital Pharmacy. CBS 

Publishers & Distributors. 
4. Parmar, N. S. Health Education and Community Pharmacy. CBS Publishers & 

Distributors. 
5. Parthasarathi, G., Hansen, K. N. and Nahata, M. C. A Textbook of Clinical 

Pharmacy Practice. Universities Press. 
6. Shargel, L. Comprehensive Pharmacy Review. Lippincott Williams & Wilkins. 
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Course Code Course Title Course Type 

 
BP707T 

Regulatory Affairs (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 drug discovery and development process. 
2. Identify key regulatory authorities and their roles in drug regulation. 
3. Describe the regulatory approval processes in India and international markets. 
4. Understand the documentation and registration procedures for drug products. 
5. Describe the laws and guidelines governing the pharmaceutical industry. 

 
COURSE OUTCOMES (CO): 

 

 
CO 
No. 

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

1 
Describe the fundamental concepts and organizational structures of regulatory affairs 
and global regulatory authorities governing pharmaceutical products. 

2 
Describe the drug discovery and development process, including preclinical, clinical, 
and regulatory documentation requirements. 

3 
Summarize the regulatory framework, approval procedures, and legal requirements 
for pharmaceuticals in India. 

4 
Compare regulatory approval processes and submission formats across major 
international markets. 

5 
Understand clinical trial requirements, ethics committee roles, informed consent, 
GCP guidelines, and pharmacovigilance requirements. 
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Detailed Syllabus: 
 

Unit 
No. 

Topics 
No. of 
Lectures 

 
 
 

 
I 

Fundamentals of Regulatory Affairs 
Introduction to Drug Regulatory Affairs, Overview of regulatory 
authorities in India and major international markets (US FDA, EMA, 
PMDA), Role and responsibilities of Regulatory Affairs Professionals, 
Organizational structure of regulatory bodies. 

 Basic regulatory terminologies: Guidance, Guidelines, 
Regulations, Laws, Acts. 

 Regulatory reference resources: Orange Book, 
Purple Book, Federal Register, Code of Federal 
Regulations (CFR). 

 
 
 

 
6 hours 

 
 
 
 

 
II 

Regulatory Requirements in Drug Development 
 

 Drug discovery and development process, Drug development 
teams and their functions. 

 Non-clinical drug development: Pharmacology, Drug 
metabolism, Toxicology. 

 Regulatory documentation: Investigational New Drug (IND) 

protocols, Biostatistics in pharmaceutical product 
development, Bioequivalence (BE) studies, Data presentation 
for regulatory submissions. 

 
 
 
 

 
6 hours 

 
 
 
 
 

 
III 

Indian Regulatory Framework and Approval Process 
 

 Central Drugs Standard Control Organization (CDSCO) and 
State Licensing Authorities: Organization and 
responsibilities, Regulatory requirements for import, 
manufacture, and sale of pharmaceuticals in India, Certificate 
of Pharmaceutical Product (COPP), Regulatory approval 
procedure for new drugs in India, Clinical trial regulatory 
requirements in India, phytopharmaceutical regulations, 
Good Clinical Practice (GCP) guidelines and Schedule Y, 
Innovator and generic drugs, Generic drug product 
development 

 Phytopharmaceutical regulation by AYUSH and CDSCO. 

 
 
 
 
 

 
6 hours 

 
 
 

 
IV 

International Regulatory Systems & Global Drug Registration: 
 

 Types of regulatory applications: Investigational New Drug 
(IND), New Drug Application (NDA), Abbreviated New 
Drug Application (ANDA) 

 Drug Master Files (DMF), Common Technical Document 
(CTD), electronic CTD (eCTD), ASEAN CTD (ACTD), 

 Registration procedure for Indian drug products in overseas 
markets, Post-approval changes to NDA and ANDA. 

 
 
 

 
6 hours 
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V 

Clinical Trials, Ethics, and Post-Marketing Surveillance: 
 Clinical research phases (I-IV), Clinical trial documents, 

Institutional Review Board (IRB) and Independent Ethics 
Committee (IEC): Formation and functions 

 Informed consent process and documentation, Good Clinical 
Practice (GCP) obligations of investigators, sponsors, and 
monitors, Management and monitoring of clinical trials, 
Pharmacovigilance: Safety monitoring during clinical trials 
and post- marketing, 

 
 
 

 
6 hours 

Recommended References (Preferably latest editions) 
1. Berry, I. R. and Martin, R. P. The Pharmaceutical Regulatory Process. Informa 

Healthcare. 
2. Gallin, J. I. and Ognibene, F. P. Principles and Practice of Clinical Research. 

Academic Press. 
3. Guarino, R. A. New Drug Approval Process: Accelerating Global Registrations. 

CRC Press. 
4. Ng, R. Drugs: From Discovery to Approval. Wiley. 
5. Pisano, D. J. and Mantus, D. S. Textbook of FDA Regulatory Affairs. Informa 

Healthcare. 
6. Weinberg, S. Guidebook for Drug Regulatory Submissions. Wiley. 
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Course Code* Course Title* Course Type 

BP708T AEC1 Current Good Manufacturing Practices (cGMP) Elective 
BP708T AEC2 Pharmaceutical Automation 
BP708T AEC3 Modern Techniques in Cellular Biology 
BP708T AEC4 Medical Devices 

BP708T AEC5 
Transformation of Food Waste into Medicinal 

Products 
BP708T AEC6 Biosimilars, Vaccines & Macromolecules 
BP708T AEC7 Precision Medicine 

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 

BP709P 
Modern Analytical Techniques 

(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. Provide practical training in interpretation of advanced instrumental data used for 
structural and physicochemical characterization. 

2. Introduce quantitative analytical techniques using modern separation methods, such as 
UHPLC and HPLC, for the estimation of pharmaceutical substances. 

3. Familiarize students with the principles and practice of green analytical chemistry, 
including preparation of green solvents and development of environmentally 
sustainable analytical methods. 

4. Develop understanding of bioanalytical sample preparation techniques for 
pharmaceutical analysis in biological matrices, including solid phase extraction, liquid
liquid extraction, and protein precipitation. 

5. Learn applied pharmaceutical analysis and methods including cell viability assays, 
residual solvent analysis, and estimation of drugs from biological fluids. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. 

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

1 Analyze and interpret proton NMR, carbon NMR, mass spectra, X-Ray diffraction 
patterns, and DSC thermograms to characterize pharmaceutical compounds. 

2 Perform quantitative analysis of official pharmaceutical compounds using UHPLC. 
3 Design and assess the suitability of green analytical solvents for pharmaceutical 

applications, promoting sustainability. 
4 Construct a comprehensive protocol for bioavailability and bioequivalence studies 

adhering to USFDA regulatory standards. 
5 Employ appropriate extraction techniques (SPE, PPE, LLE) for the accurate 

quantification of pharmaceuticals in biological fluids and matrices and explain and 
execute the MTT assay for evaluating cell viability in a laboratory setting. 
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Detailed Sllabus: 
 

List of Practicals (Minimum 12 experiments must be performed) 

1. Interpretation of Proton NMR spectra of known compound (any two) 
2. Interpretation of Carbon NMR spectra of known compound (any two) 
3. Interpretation of mass spectrum of known compound (any two) 
4. Interpretation of X-Ray diffraction spectrum (any one) 
5. Interpretation of DSC Thermogram (any one) 
6. Preparation and Evaluation of Green Analytical Solvents 
7. Analytical method development by using Green chemistry 
8. Quantification of pharmaceuticals in biological fluids using Solid Phase Extraction 

(SPE) 
9. Quantification of pharmaceuticals in biological matrix by PPE 
10. Quantification of pharmaceuticals in biological matrix by LLE 
11. Demonstration of Cell Viability evaluation using MTT Assay 
12. Demonstration on residual solvent analysis using GC 
13. Assay of drug using HPLC (any two) 
14. Analysis of drug from biological fluid using HPLC/ UV spectroscopy. 

Recommended References (Preferably latest editions) 
1. Beckett, A. H. and Stenlake, J. B. Practical Pharmaceutical Chemistry. CBS 

Publishers & Distributors. 
2. Brittain, H. G. Analytical Profiles of Drug Substances and Excipients. Elsevier. 
3. Kemp, W. Organic Spectroscopy. Palgrave Macmillan. 
4. Munson, J. W. Pharmaceutical Analysis: Modern Methods. Marcel Dekker. 
5. Sharma, Y. R. Organic Spectroscopy. S. Chand. 
6. Silverstein, R. M., Webster, F. X., Kiemle, D. J. and Bryce, D. L. Spectrometric 

Identification of Organic Compounds. Wiley. 
7. Willard, H. H., Merritt, L. L., Dean, J. A. and Settle, F. A. Instrumental Methods of 

Analysis. Brooks/Cole. 
8. Indian Pharmacopoeia. Indian Pharmacopoeia Commission. 
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Course Code Course Title Course Type 

BP710RP Research Project CORE 

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

Max. Hours. 
L T P 

6 -- -- -- -- 

Maximum Marks SE ESE 

150 0 150 

 
* Refer section 21 of regulation. 
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Semester VIII 

Course Code Name of the course 
No. of hours per 

week (L/P) 
Credit points 

BP801T 
Ethical Considerations and 

Translational Applications of AI in 
Pharmacy (Theory) 

2 2 

BP802T 
Clinical Pharmacotherapeutics 

(Theory) 
2 2 

BP803T 
Industrial Pharmacy and Facility 

Design (Theory) 
3 3 

BP804T Pharmaceutical Management (Theory) 2 2 

BP805T 
Sterile Dosage Forms and Novel Drug 

Delivery System (Theory) 
3 3 

 
 
 
 
 
 
 

BP806T 
AEC* 

BP806T AEC1 
Pharmaceutical 

Packaging 
 
 
 
 
 
 

 
2 

 
 
 
 
 
 

 
2 

BP806T AEC2 
Supply Chain 
Management 

BP806T AEC3 
Industrial Safety 

and Waste 
Management 

BP806T AEC4 
Traditional 

Healing Practices 
of India 

 
BP806T AEC5 

Futuristic Pharma 
through AR/VR: 

Pharma 4.0 

BP806T AEC6 
Herbal Cosmetics 

for Industry 
Perspective 

BP807P Pharmaceutical Marketing Skills 
(Practical) 

2 1 

BP808P Sterile Dosage Forms and Novel Drug 
Delivery System (Practical) 

4 2 

 
 

BP809P 
VAC* 

BP809P VAC1 
Cleaning 
Validation 

 

 
2 

 

 
1 

BP809P VAC2 
Basic Training in 
Aseptic Handling 

Techniques 
BP809P VAC3 Impurity Profiling 

BP810RP Research Project - 6 
Total  22 24 

 
* One course shall be selected from the list 

The syllabi for elective subjects are given in the appendix 



B.Pharm Syllabus B.Pharm Syllabus 

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

 

 

Course Code Course Title Course Type 

BP801T 
Ethical Considerations and 
Translational Applications of AI in 
Pharmacy (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: 

1. Introduce the lifecycle of artificial intelligence systems used in pharmaceutical and 
healthcare applications, including data management, model development, validation, and 
deployment. 

2. Provide an understanding of model validation, auditing procedures, and documentation 
practices required for reliable and reproducible AI systems. 

3. Familiarize students with regulatory, governance, and ethical frameworks guiding the 
implementation of AI in pharmaceutical and healthcare environments. 

4. Explore applications of artificial intelligence in pharmacy automation, supply chain 
management, and public health data analytics. 

5. Develop practical understanding of AI implementation in pharmaceutical and healthcare 
domains through case studies and guided project work. 

 
COURSE OUTCOMES (CO): 

 

CO 
No. 

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

1 Explain the lifecycle of AI systems in pharmaceutical settings. 
2 Evaluate model performance, bias, and validation requirements. 
3 Discuss regulatory and governance frameworks applicable to AI in pharmacy. 
4 Analyze AI applications in automation and public health analytics. 

5 
Evaluate ethical considerations in AI applications for pharmaceutical sciences and 
healthcare 
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Detailed Syllabus: 

 

Unit No. Topics No. of 
Lectures 

 
 
 
 
 
 
 

I 

AI Lifecycle, Validation & Model Auditing 

 Overview of AI system lifecycle: data collection, 
preprocessing, modeling, validation, deployment, and 
monitoring 

 Importance of data quality in healthcare datasets 
 Training vs testing vs validation datasets 
 Cross-validation (conceptual understanding) 
 Model drift and performance degradation, data leakage in 

modeling 
 Documentation practices: Documentation and reproducibility 
 Basics of model auditing 

 
 
 
 
 

 
6 hours 

 
 
 
 

 
II 

Regulatory Framework & Explainable AI 
 

 Overview of AI in regulatory submissions 
 Explainable AI (XAI) concept 
 Transparency and interpretability 
 Overview of regulatory guidance on AI (EU AI Act, FDA/ 

CDSCO frameworks) 
 Accountability in automated decision systems 
 Risk-based classification of AI systems 

 
 
 
 

 
6 hours 

 
 
 
 
 
 

III 

AI in in Pharmacy Automation & Supply Chain 
 Overview of AI in automated dispensing systems 
 Inventory prediction models 
 Case studies on regression-based demand forecasting, different 

forecasting methods 
 Medication adherence monitoring systems 
 AI in supply chain risk prediction 
 Predictive analytics in pharmaceutical logistics 
 Advantages, limitations, legal & privacy considerations of AI 

in pharmacy automation. 

 
 
 
 
 
 
6 hours 

IV AI in in Public Health & Real-World Data Analytics 6 hours 
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  Overview of real-world data sources (EHR, claims, 
surveillance systems) 

 Conceptual knowledge of AI in outbreak prediction, 
Population-level risk modeling 

 Regression models in epidemiology 

 AI in vaccination forecasting 

 Case studies: AI applications in epidemiological trend analysis 
(e.g. COVID-19 vaccination hesitancy, diabetes prevalence 
forecasting, antibiotic resistance trends etc.) 

 

 
 
 
 
 

 
V 

Guided Project - Translational AI in Pharmacy 

Students implement a supervised ML model (regression, logistic 
regression, or others) using real-world pharmacy data from 
domains like formulation, pharmacokinetics (PK), ADR detection, 
quality control (QC), automation, or public health. They validate 
the model, analyze regulatory implications, identify ethical risks 
(e.g., bias, privacy), and present a structured AI implementation 
plan for peer/faculty review. 

Suggested topics (not exhaustive): ADR prediction system, 
stability forecasting, demand prediction, QC failure model, disease 
risk prediction, medication adherence 

 
 
 
 
 

 
6 hours 

Recommended References (Preferably latest editions) 
1. Germanakos, P. Human-Centered AI: An Illustrated Scientific Quest. 
2. Matheny, M., et al. Artificial Intelligence in Health Care: The Hope, the Hype, the 

Promise, the Peril. National Academy of Medicine. 
3. Mittal, M. and Bhushan, B. Generative AI in Healthcare: Concepts, Methodologies, 

Tools, and Applications. 
4. Steyerberg, E. W. Clinical Prediction Models: A Practical Approach to 

Development, Validation, and Updating. Springer. 
5. Steyerberg, E. W. Practical Predictive Analytics and Decisioning Systems for 

Medicine. Academic Pres 



B.Pharm Syllabus 
[  III 4]   615 

 

 

 

Course Code Course Title Course Type 

BP802T 
Clinical Pharmacotherapeutics 

(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. Explain the pathophysiology and clinical manifestations of selected disease conditions 
and their relevance to drug therapy. 

2. Provide an understanding of the pharmacological and therapeutic approaches used in 
the management of these diseases. 

3. Develop the ability to design individualized therapeutic plans based on diagnosis and 
patient characteristics. 

4. Enable identification of patient-specific parameters required for initiating, monitoring, 
and modifying drug therapy. 

5. Familiarize students with evidence-based therapeutic guidelines and non-
pharmacological approaches in disease management. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

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

1 Understand the subjective and objective parameters, risk factors for common disease 
conditions 

2 Describe the general therapeutic approach in management of selected diseases 
3 Identify the patient-specific parameters relevant in initiating the drug therapy 
4 Discuss the rationale for drug therapy of the selected disease 
5 Understand the methods of non-pharmacological management. 

 
Detailed Syllabus: 

 

Unit 
No. 

Topics 
No. of 

Lectures 
 Definition, etiopathogenesis, clinical manifestations, overview of 

management of the diseases associated with 
 

 
I 

Ischemic Heart Disease 
Hypertension, heart failure, myocardial infarction, hyperlipidaemia, 
arrhythmia 

 
5 hours 
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II Respiratory System: Asthma, COPD 2 hours 

III 
Renal System: acute renal failure, chronic renal failure, renal 
replacement therapy 

3 hours 

IV 
Endocrine System: diabetes, thyroid disorders 

3 hours 

V 
Nervous System: epilepsy, stroke, parkinsonism 

5 hours 

VI Gastrointestinal System: peptic ulcer disease, GERD 2 hours 

VII Diseases of bones and joints: rheumatoid arthritis, osteoarthritis 3 hours 

VII 
Infectious Diseases: tuberculosis, pneumonia, UTI, malaria, HIV 

4 hours 

IX 
Hematological Diseases: Anemia 

3 hours 

Recommended References (Preferably latest editions) 

1. Bauer, L. A. Applied Clinical Pharmacokinetics. McGraw-Hill Education. 
2. DiPiro, J. T., Yee, G. C., Posey, L. M., Haines, S. T., Nolin, T. D. and Ellingrod, V. 

Pharmacotherapy: A Pathophysiologic Approach. McGraw-Hill Education. 
3. Herfindal, E. T. and Gourley, D. R. Clinical Pharmacy and Therapeutics. Williams & 

Wilkins. 
4. Walker, R. and Whittlesea, C. Clinical Pharmacy and Therapeutics. Elsevier. 
5. Zeind, C. S. and Carvalho, M. G. Applied Therapeutics: The Clinical Use of Drugs. 

Wolters Kluwer. 
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Course Code Course Title Course Type 

BP803T 
Industrial Pharmacy and Facility 

Design (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 regulatory guidelines such as ICH, WHO, Schedule M, cGMP, and SUPAC 
governing pharmaceutical formulation development, stability testing, and scale-up 
processes. 

2. Develop an understanding of industrial product development processes including pilot 
plant operations, scale-up considerations, and platform technologies used in 
pharmaceutical manufacturing. 

3. Explain the principles and procedures involved in technology transfer from research and 
development to commercial production, including documentation, quality risk 
management, and regulatory compliance. 

4. Introduce the design and operational requirements of pharmaceutical facilities for sterile 
and non-sterile manufacturing, including layout planning, utilities, and contamination 
control systems. 

5. Familiarize students with modern pharmaceutical facility design concepts such as 
modular cleanrooms, isolators, automation, and advanced contamination control 
technologies to ensure product quality and regulatory compliance. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

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

1 
Interpret regulatory guidelines (ICH, WHO, Schedule M, SUPAC) relevant to 
pharmaceutical product development, stability studies, and manufacturing processes. 

2 
Explain pilot plant operations and scale-up strategies for the development of solid, 
liquid, and semi-solid pharmaceutical dosage forms. 

3 
Describe the processes, documentation, and quality management principles involved 
in technology transfer from R&D to manufacturing. 

 
4 

Design and evaluate facility layouts and utility systems for sterile and non-sterile 
pharmaceutical manufacturing in accordance with cGMP and global cleanroom 
standards. 

5 
Assess modern pharmaceutical facility design approaches, including modular 
cleanrooms, automation, and validation systems, to ensure efficient and compliant 
manufacturing operation 
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Detailed Syllabus: 

 

Unit 
No. 

Topics No. of 
Lectures 

 
 
 

 
I 

Regulatory guidelines for formulation Development: 
ICH Q8, QbD and optimization (Fundamental terminologies, process and 
applications) 
ICH guidelines of stability testing 
Industrial aspects of Product development 
Pilot Plant and Scale up: General considerations including significance of 
personnel requirements, space requirements, raw materials, Pilot plant scale up 
considerations for solids, liquid orals, semi solids and relevant documentation, 
SUPAC guidelines, Introduction to platform technology 

 
 
 

 
12 hours 

 
 
 

 
II 

Technology development and transfer: 
WHO guidelines for Technology Transfer(TT): Terminology, Technology 
transfer protocol, Quality risk management, Transfer from R & D to 
production (Process, packaging and cleaning), Granularity of TT Process (API, 
excipients, finished products, packaging materials) Documentation, Premises 
and equipments, qualification and validation, quality control and analytical 
method transfer. 
TT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE / SIDBI; 
TT related documentation - confidentiality agreement, licensing, MoUs, legal 
issues 

 
 
 

 
9 hours 

 
 
 

 
III 

Facility Considerations: Non sterile 
Facility design according to schedule M for various dosage forms, Water 
purification system: design and operation, Storage, distribution, and validation 
of water systems. Different types of waters. Steam systems and Clean Steam, 
Compressed air, Vacuum, CIP. Industry standards for water and steam 
systems. Effluent testing facility: Design and significance. 
Layout design for various non- sterile dosage forms (Process flow) Cleaning 
and disinfection protocols, cleaning types (Type A, B and C), Cleaning 
validation methods and acceptance criteria, 

 
 
 

 
9 hours 

 
 
 
 
 

IV 

Facility considerations: Sterile 
Overview of sterile pharmaceutical manufacturing: layout as per schedule M 
and cGMP, clean room concept -Importance of sterility and contamination 
control, SIP. efficient material and personnel flow to maintain sterility, zoning 
and segregation, Guidelines, standards and Cleanroom classifications from 
FDA, EMA, WHO and ISO. 
Heating, ventilation and air conditioning system (HVAC): Significance, 
components, testing (including efficiency and integrity testing of HEPA). 
Parameters for qualification and validation (routine monitoring) of clean area. 

 
 
 
 
 

9 hours 

V 
Advances in facility design 
Modular concept of manufacturing facilities with significance and suitable 
examples, Advances in clean room technology: pass- through chambers, 

6 hours 
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 isolators, Modular cleanrooms 
Automation and robotics in pharmaceutical manufacturing operations. 

 

Recommended References (Preferably latest editions) 

1. Akers, M. J. Sterile Product Development: Formulation, Process and Regulatory 
Considerations. CRC Press. 

2. Beg, S., Abbas, M. Z. and Hossain, M. A. Pharmaceutical Quality by Design: A 
Practical Approach. Academic Press. 

3. Bunn, G. Pharmaceutical Production Facilities: Design and Applications. CRC 
Press. 

4. Francke, R. M. and Meissner, H. Cleaning Validation: Practical Compliance 
Solutions for Pharmaceutical Manufacturing. CRC Press. 

5. Gad, S. C. Pharmaceutical Manufacturing Handbook: Production and Processes. 
Wiley. 

6. Levin, M. Pharmaceutical Process Scale-Up. CRC Press. 
7. McCormick, K. Pharmaceutical Facility Design. CRC Press. 
8. Nally, J. D. Good Manufacturing Practices for Pharmaceuticals. CRC Press. 
9. Sandle, T. Advanced Cleanroom Technology. Wiley-Blackwell. 
10. Steinborn, L. GMP/ISO Quality Audit Manual for Healthcare Manufacturers and 

Their Suppliers. CRC Press. 
11. Teasdale, A., Elder, D. and Greenwood, R. W. ICH Quality Guidelines: An 

Implementation Guide. Wiley. 
12. Whyte, W. Cleanroom Technology: Fundamentals of Design, Testing and 

Operation. Wiley-Blackwell. 
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Course Code Course Title Course Type 

BP804T 
Pharmaceutical Management 

(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. Gain a deep understanding of the pharmaceutical sector, including the development, 
production, and distribution of pharmaceutical products. 

2. Familiarize with the global and local pharmaceutical landscape, trends, regulations, and 
the competitive environment. 

3. Learn how to formulate and implement effective business strategies specific to the 
pharmaceutical industry. 

4. Analyze the dynamics of pharmaceutical marketing, product life cycles, and strategic 
decision-making processes. 

5. Understand the principles and practices of marketing pharmaceutical products, including 
branding, pricing, distribution, and promotion. 

6.  
COURSE OUTCOMES (CO): 

 

 

CO 
No. 

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

1 
Demonstrate a comprehensive understanding of the pharmaceutical industry, 
including drug development, regulatory processes, manufacturing, and distribution. 

2 
Understand the role of pharmaceutical companies in healthcare and their impact on 
society at large. 

3 
Apply strategic management principles to solve complex issues in the pharmaceutical 
industry, including market entry, competitive advantage, and business growth 
strategies. 

4 
Formulate and evaluate strategic business plans for pharmaceutical companies, 
considering global and local market dynamics. 

 
5 

Develop and implement pharmaceutical marketing strategies that align with both 
business goals and regulatory guidelines. Apply advanced sales and marketing 
techniques tailored to the pharmaceutical industry, focusing on product positioning, 
customer segmentation, and digital marketing. 
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Detailed Syllabus: 
 

Unit 
No. 

Topics No. of 
Lectures 

 
 

 
I 

Introduction to Pharmaceutical Management 
Introduction to management. Overview of Indian & Global pharmaceutical 
industry, Role and responsibilities of a pharmaceutical manager. Functions and 
importance of Key Management Principles: Planning, organizing, leading, 
controlling, Decision-making and Time management. 

 
 

 
6 hours 

 
 

 
II 

Marketing Management in Pharmaceuticals 
Definition and uniqueness of pharmaceutical marketing, Pharmaceutical 
Marketing Overview; Global & Indian Scenario, Marketing Mix, 4 Ps of 
Marketing: Product, Price, Place, Promotion, Strategic marketing and 
competitive analysis, Pharmaceutical Sales: Role of a medical representative, 
Digital marketing of pharmaceutical products, Ethical considerations in 
pharmaceutical marketing and promotion, E pharmacies 

 
 

 
6 hours 

 
 

 
III 

Pharmaceutical Product Management 
Introduction to Pharmaceutical Product Management, role of product 
management in the pharmaceutical industry, Key responsibilities of a 
pharmaceutical product manager, Product Lifecycle Management, Branding 
and Promotional Strategies in pharmaceutical sector, Importance of market 
segmentation, targeting, and positioning in product management, Market 
Research and Analysis in pharmaceutical sector: Techniques for conducting 
market research. 

 
 

 
6 hours 

 
 

 
IV 

Financial planning and Human Resource Management 
Budgeting, financial forecasting, cost control, Pricing of Pharmaceuticals as 
per DPCO, Importance of human resource management in pharmaceutical 
organizations, Recruitment, selection, and training of pharmaceutical 
professionals, Performance appraisal and employee motivation, Behaviour, 
Leadership styles and their impact on the pharmaceutical industry, Team 
building and conflict resolution. 

 
 

 
6 hours 

 
 

 
V 

Operations & Supply Chain Management in Pharmaceuticals Operations
 Management, Production planning and control
 in pharmaceutical manufacturing, Inventory management and 
optimization, Lean manufacturing and Six Sigma in the pharmaceutical 
industry, Supply Chain Management, Logistics management and drug 
distribution channels, Cold chain management and the role of technology in 
SCM, E-commerce and its role in pharmaceutical distribution, Risk 
Management and Sustainability. 

 
 

 
6 hours 

Recommended References (Preferably latest editions) 
Dessler, G. Human Resource Management. Pearson. 
Drucker, P. F. Principles of Management. Harper Business. 
Joseph, A. S. Pharmaceutical Management and Marketing. CBS Publishers & Distributors. 
Pandey, I. M. Financial Management. Vikas Publishing House. 
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5. Stevenson, W. J. Operations Management. McGraw-Hill Education. 
6. Kotler, P. and Keller, K. L. Marketing Management. Pearson Education. 
7. Kotler, P., Kartajaya, H. and Setiawan, I. Marketing 6.0: The Future Is Immersive. 

Wiley. 
8. Nandy, S. Strategic Pharmaceutical Marketing Management in Growth Markets. 

CRC Press. 
9. Smith, M. C., Kolassa, E. M., Perkins, G. and Siecker, B. Pharmaceutical 

Marketing: Principles, Environment, and Practice. Pharmaceutical Products Press 

 

 

Course Code Course Title Course Type 

BP805T 
Sterile Dosage Form and Novel Drug 

Delivery System (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 scientific and technological foundations of advanced and novel drug 
delivery systems, including their classification, design rationale, materials, and 
formulation development challenges. 

2. Examine the role of polymers, lipids, and excipients in formulating biodegradable, 
targeted, and controlled-release drug delivery systems. 

3. Study specialized drug delivery routes such as oral, mucosal, transdermal, ocular, 
parenteral and drug carriers including and their impact on therapeutic efficacy. 

4. Apply principles of Quality by Design (QbD), preclinical evaluation, and regulatory 
science to assess NDDS development and clinical translation. 

5. Explore the emerging field of precision medicine, including its genetic, molecular, and 
technological underpinnings relevant to pharmacy. 

 
COURSE OUTCOMES (CO): 

 
CO 
No. 

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

1 
Classify and explain the different types of NDDS and describe their need in 
overcoming limitations of conventional drug delivery. 

2 
Identify appropriate pharmaceutical ingredients for designing site-specific or 
controlled-release delivery systems. 

3 
Design oral, mucosal, parenteral, and transdermal NDDS, and evaluate their 
mechanisms and formulation parameters. 
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4 
Apply QbD principles and preclinical evaluation tools to assess NDDS quality and 
safety. 

5 
Demonstrate an understanding of the scope, principles, and challenges of precision 
medicine in modern pharmacotherapy. 

Detailed Syllabus: 
 

Unit 
No. 

Topics No. of 
Lectures 

 
 
 
 
 

 
I 

Fundamentals, Polymers & Materials for NDDS 
Limitations of conventional dosage forms (e.g., solubility, permeability, 
toxicity, first-pass metabolism) 
Classification of NDDS: Controlled Release, Targeted, Stimuli-Responsive 
(Smart), Chronotherapeutic, Transdermal and Mucosal, Implantable and 
Injectable Depot Systems, Vesicular, Polymeric, Ocular, Pulmonary, and 
Nasal Drug Delivery Systems 
Biodegradable and biocompatible polymers: PLA, PLGA, PCL, chitosan, 
gelatin 
Lipids and surfactants: lecithin, phospholipids, Span/Tween, SLNs 
Inorganic systems: silica, gold nanoparticles, iron oxide, MOFs 
Excipients in NDDS: GRAS substances, IIG database, regulatory constraints 

 
 
 
 
 

 
12 hours 

 
 
 

II 

Oral and Mucosal Delivery Systems 
Gastro-retentive systems: floating, bioadhesive, expandable systems 
Colon-targeted systems: pH-triggered, microbially-triggered, time-
dependent systems 
Buccal, nasal, and pulmonary carriers: films, sprays, DPIs, liposomes 
IVIVC and biorelevant dissolution testing. 

 
 
 

6 hours 

 
 
 

 
III 

Transdermal NDDS 
Introduction to Transdermal drug delivery: Need, advantages disadvantages, 
basic structure and components. Formulation aspects including permeation 
enhancers. 
Long-acting systems: in-situ gels, microspheres, implants, ocular inserts 
Transdermal and microneedle technologies: iontophoresis, sonophoresis, 
micro needles 
Aseptic manufacturing, scale-up challenges, and process analytical tools 
(PAT) 

 
 
 

 
6 hours 

 
 
 

 
IV 

Evaluation, Quality, and Translation 
Preformulation and QbD: QTPP, CQAs, CPPs 
Characterization methods: particle size, zeta potential, SEM/TEM, in-vitro 
release, permeability assays (PAMPA, Caco-2) 
Non-clinical evaluation: PK/PD modeling, biodistribution, toxicology 
Regulatory pathways: 505(b)(2), complex generics, ICH Q8 Q10, EMA 
pathways 
Case studies: Liposomal Amphotericin B for Fungal Infections, mRNA-
Lipid Nanoparticle Vaccines (e.g., COVID-19 Vaccines), Depot 
Antipsychotic Injections (e.g., Risperidone Microspheres), 

 
 
 

 
6 hours 
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 Transdermal Patch for Hormone Replacement Therapy, Ocular Inserts for 
Glaucoma Management, Oral Colon-Targeted Delivery for Inflammatory 
Bowel Disease, Inhalable Insulin for Diabetes Mellitus, Dendrimers for 
Targeted Cancer Therapy, Chronotherapeutic Drug Delivery in 
Hypertension. 
Nanosystems and precision medicine 

Liposomes, niosomes, transferosomes, polymeric nanoparticles, solid-lipid 
nanoparticles, dendrimers. 

-size-fits-
to personalized approaches 

 

 
 
 
 
 
 
 
 
 
 

 
V 

a. Sterile Dosage Forms (Parenteral & Ophthalmic) Introduction & 
classification: SVP vs LVP; routes; Advantages/limitations. 
Water for Injection (WFI): Types, preparation, storage/distribution; 
pharmacopoeial requirements. 
Formulation components: Vehicles, buffers, co-solvents, surfactants 
antioxidants, preservatives, chelators; isotonicity & osmolality. 
Manufacturing:  Aseptic  vs  terminal  sterilisation;  filtration 
lyophilisation principles; environmental controls. 

Containers & closures: Glass/Plastic systems; elastomers; selection 
factors; evaluation & container  closure integrity. Form fill Seal and Blow 
Fill Seal Technology 
Ophthalmics: Solutions/suspensions/ointments/gels/inserts 
physiological factors (pH, tonicity, viscosity); residence-time enhancers 
preservative-free systems (e.g., BFS). 
Quality control & compliance: Sterility tests, LAL/endotoxins particulate 
matter, clarity, extractable volume; labelling & documentation; overview of 
cGMP/cleanrooms and environmenta monitoring. 

 
 
 
 
 
 
 
 
 
 

 
14 hours 

Recommended References (Preferably latest editions): 

Aulton, M. E. and Taylor, K.  Pharmaceutics: The Design and Manufacture of Medicines. 
Elsevier. 
Banga, A. K. Transdermal and Intradermal Delivery of Therapeutic Agents. CRC Press. 
Dash, A. K. and Cudworth, G. C. Therapeutic Proteins and Peptides: Formulation, Processing 
and Delivery Systems. CRC Press. 
Jain, N. K. Drug Delivery Systems. CBS Publishers & Distributors. 
Kreuter, J. Colloidal Drug Delivery Systems. CRC Press. 
Martin, A., Sinko, P. J. and Singh, Y.  Physical Pharmacy and Pharmaceutical Sciences. 
Lippincott Williams & Wilkins. 
Torchilin, V. P. Nanoparticulates as Drug Carriers. Imperial College Press. 
Remington. The Science and Practice of Pharmacy. Pharmaceutical Press. 
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Course Code* Course Title* Course Type 
BP806T AEC1 Pharmaceutical Packaging  

 
 

Elective 

BP806T AEC2 Supply Chain Management 
BP806T AEC3 Industrial Safety and Waste Management 
BP806T AEC4 Traditional Healing Practices of India 

BP806T AEC5 
Futuristic Pharma through AR/VR: Pharma 

4.0 
BP806T AEC6 Herbal Cosmetics for Industry Perspective 

Credit 
Hours Per Week (L-T-P) 

Max. Hours. 
L T P 

2 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 

BP807P 
Pharmaceutical Marketing Skills 

(Practical) 
Core 

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

Hours. L T P 

1 -- -- 2 30 

Maximum Marks SE ESE 

50 20 30 

 
COURSE OBJECTIVES: 

The objectives of this course are to: 

1. Introduce students to the fundamentals of pharmaceutical marketing, focusing on the 
industry-specific strategies and tactics. 

2. 
commercialization. 

3. Discuss the critical role of regulations, ethical considerations, and compliance issues in 
marketing pharmaceutical products. 

4. Equip students with skills to design marketing strategies for pharmaceutical products, 
considering various market segments and stakeholder needs. 

5. Introduce various sales techniques and communication skills needed to build relationships 
with healthcare professionals and other stakeholders. 

COURSE OUTCOMES (CO): 
 

CO 
No. 

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

1 
Understand the dynamics of the pharmaceutical market and the various factors that 
influence sales, including consumer behavior, competition, and regulatory 
environment. 

2 
Design and implement effective marketing strategies for pharmaceutical products, 
tailored to specific market needs and target audiences. 

3 
Demonstrate knowledge of the ethical and legal considerations in pharmaceutical 
marketing and how to ensure compliance with industry standards and regulations. 

4 
Implement digital marketing strategies, such as social media campaigns, search 
engine optimization (SEO), and online advertisements, to promote pharmaceutical 
products. 

5 
Develop and demonstrate strong interpersonal and communication skills, necessary 
for building relationships with healthcare professionals, patients, and other 
stakeholders in the pharmaceutical industry. 
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Detailed Syllabus 

 

List of practical 

1. Conduct a comparative study of Indian and global pharmaceutical marketing approaches. 
2. Study and classify different marketing communication styles in the pharmaceutical 

industry. 
3. Design and conduct primary market research on prescription pharmaceutical products 

and analyze the data. 
4. Design and conduct primary market research on OTC products and analyze the data. 
5. Create and deliver a product detailing presentation for healthcare professionals. 
6. Design a patient education program or presentation for pharmaceutical products 

targeting consumers. 
7. Develop and present communication strategies for OTC products for both healthcare 

professionals and consumers. 
8. Design a product promotion scheme and create a brand strategy for a pharmaceutical 

product. 
9. Develop a sales strategy for a pharmaceutical product focusing on distribution channels 

and promotional tactics for retailers/distributors. 
10. Design a mock-up or prototype of an e-commerce website for pharmacy. 
11. Design a digital marketing campaign for a pharmaceutical or cosmetic product using 

social media, email marketing, and SEO techniques. 
12. Create a product positioning statement including the Unique Selling Proposition (USP) 

for a new pharmaceutical product. 

Recommended References (Preferably latest editions): 
1. Crompton, J. L. and Lamb, C. W. Marketing Government and Social Services. Wiley. 
2. Herger, M. Pharma Marketing Excellence: Strategy, Tactics and Implementation. CRC 

Press. 
3. Jain, S. K. Pharmaceutical Marketing Management. CBS Publishers & Distributors. 
4. Kotler, P. and Keller, K. L. Marketing Management. Pearson. 
5. Kotler, P., Shalowitz, J. and Stevens, R. J. Strategic Marketing for Health Care 

Organizations. Jossey-Bass. 
6. Malhotra, N. K. Marketing Research: An Applied Orientation. Pearson. 
7. Panda, T. K. Sales and Distribution Management. Oxford University Press. 
8. Porter, M. E. Competitive Strategy: Techniques for Analyzing Industries and 

Competitors. Free Press. 
9. Smith, M. C. Pharmaceutical Marketing: Strategy and Cases. Pharmaceutical Products 

Press. 
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Course Code Course Title Course Type 

BP808P 
Sterile Dosage Form and Novel Drug 

Delivery System (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 a comprehensive understanding of the concepts, design principles, and 
technological advancements in novel drug delivery systems (NDDS) and their 
application in precision medicine. 
2. Develop proficiency in the formulation, preparation, and evaluation of various 
advanced dosage forms for site-specific and controlled drug delivery. 
3. Impart knowledge on biopharmaceutical and pharmacokinetic considerations 
influencing NDDS for improved therapeutic outcomes. 
4. Introduce students to the role of NDDS in personalized/precision medicine, focusing 
on patient-specific drug delivery strategies. 
5. Equip students with skills to critically evaluate formulation performance using 
appropriate experimental, analytical, and regulatory approaches. 

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. 
3 Select appropriate excipients and techniques for the development of NDDS. 

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 

(Minimum 12 experiments must be performed) 
 

1. Preparation and evaluation of orodispersible tablets 
2. Preparation and evaluation of fast dissolving tablets. 
3. Preparation and evaluation of bilayer tablets 
4. Preparation and evaluation of osmotic tablets 
5. Preparation and evaluation of microspheres by coacervation phase separation 

technique 
6. Preparation and evaluation of microcapsules 
7. Preparation and evaluation of bioadhesive buccal patches 
8. Preparation and evaluation of sublingual tablets 
9. Preparation and evaluation of buccal tablets 
10. Preparation and evaluation of transdermal patches 
11. Preparation and evaluation of floating tablets 
12. Preparation and evaluation of gastro retentive drug delivery systems 
13. Preparation and evaluation of liposomes 
14. Preparation and evaluation of niosomes 
15. Preparation and evaluation of nasal spray 
16. Preparation and evaluation of a parenteral preparation. 
17. Evaluation of pharmaceutical waters: Purified & Distilled Water as per IP; 

review of WFI specifications (conductivity/ TOC limits-demo / simulation). 

Recommended References (Preferably latest editions): 
 

1. Allen, L. V., Popovich, N. G. and Ansel, H. C. Pharmaceutical Dosage Forms and 
Drug Delivery Systems. Lippincott Williams & Wilkins. 

2. Ansel, H. C., Allen, L. V. and Popovich, N. G. Pharmaceutical Calculations. Wolters 
Kluwer. 

3. Banker, G. S. and Rhodes, C. T. Modern Pharmaceutics. CRC Press. 
4. Chien, Y. W. Novel Drug Delivery Systems. CRC Press. 
5. Jain, N. K. Controlled and Novel Drug Delivery Systems. CBS Publishers & 

Distributors. 
6. Lachman, L., Lieberman, H. A. and Kanig, J. L. The Theory and Practice of 

Industrial Pharmacy. CBS Publishers & Distributors. 
7. Sinko, P. J.  Physical Pharmacy and Pharmaceutical Sciences. Lippincott 

Williams & Wilkins. 
8. Swarbrick, J. and Boylan, J. C. Encyclopedia of Pharmaceutical Technology. CRC 

Press. 
9. Indian Pharmacopoeia. Indian Pharmacopoeia Commission. 
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Course Code* Course Title* Course Type 
BP809P VAC1 Cleaning Validation 

 
Elective BP809P VAC2 

Basic Training in Aseptic 
Handling Techniques 

BP809P VAC3 Impurity Profiling 

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 












































































































