
 

M.Sc. in Medical Pharmacology 2 Years (4 Semesters) 

Overview: The M.Sc. in Medical Pharmacology is a specialized postgraduate program 

designed to provide students with an advanced understanding of how drugs interact with the 

human body to prevent, treat, and manage diseases. It focuses on the pharmacokinetics (how 

drugs are absorbed, distributed, metabolized, and excreted) and pharmacodynamics (how drugs 

affect the body) of various therapeutic agents. The program also covers the principles of 

toxicology, drug development, and clinical pharmacology, preparing students for careers in 

healthcare, research, and the pharmaceutical industry. 

Pharmacology is a critical discipline in the development of new drugs, the understanding of 

disease mechanisms, and the optimization of treatment regimens. This program is intended for 

individuals aiming to work in the pharmaceutical industry, healthcare, academic research, or 

regulatory bodies. 

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy 

Vishwavidyapeeth (Deemed to be University) ** The minimum eligibility for M.Sc. in Medical 

Pharmacology is a pass in B.Sc with at least 50% marks in qualifying exam. 

Key Highlights: 

 Comprehensive Drug Knowledge: Deep dive into the pharmacology of drugs, their 

mechanisms of action, and their therapeutic effects. 

 Research-Oriented: Opportunities for hands-on research in pharmacology, drug 

discovery, and clinical pharmacology. 

 Clinical Pharmacology: Study the role of pharmacology in clinical settings, including 

drug interactions, adverse drug reactions, and personalized medicine. 

 Toxicology: Learn about the toxicological effects of drugs, environmental chemicals, 

and how to assess their safety. 

 Pharmacokinetics and Pharmacodynamics: Study how drugs are processed by the 

body and how they produce their effects. 

 Pharmaceutical Industry Training: Gain knowledge of drug development, clinical 

trials, and regulatory affairs related to the pharmaceutical industry. 

Course Curriculum: 

The M.Sc. in Medical Pharmacology is typically a two-year program, consisting of theoretical 

courses, practical laboratory work, and a research project. The curriculum includes core 

subjects, electives, and a dissertation based on research. 

Year 1: 

Core Modules: 

 Basic Pharmacology: Introduction to the principles of pharmacology, including drug 

classification, receptor theory, and the basic pharmacodynamics of various drug 

classes. 



 
 Pharmacokinetics: Study of how the body absorbs, distributes, metabolizes, and 

excretes drugs, including drug metabolism and clearance. 

 Pharmacodynamics: Focuses on the interaction of drugs with receptors and the 

subsequent physiological responses. It includes understanding dose-response 

relationships, therapeutic indices, and drug efficacy. 

 Medicinal Chemistry: Introduction to the chemical properties of drugs and how these 

properties affect their pharmacokinetics and pharmacodynamics. 

 Pharmacology of the Autonomic Nervous System: Study the role of the sympathetic 

and parasympathetic nervous systems in drug action, including adrenergic and 

cholinergic drugs. 

 Pharmacology of Drugs Acting on the Central Nervous System: Learn about the 

action of psychotropic drugs, including sedatives, stimulants, and anesthetics. 

Practical Training: 

 Laboratory sessions involving drug testing, bioassays, and the study of animal models 

of disease. 

 Hands-on experience with various experimental techniques used in pharmacological 

research. 

Year 2: 

Advanced Modules: 

 Clinical Pharmacology: Study how drugs are used in clinical practice, focusing on 

therapeutic applications, side effects, and the management of drug interactions. 

 Pharmacogenomics: Understanding how genetic differences in patients affect drug 

responses, leading to personalized medicine and tailored drug therapy. 

 Drug Development and Regulation: Learn the process of drug discovery, preclinical 

testing, clinical trials, and the regulatory approval process. 

 Pharmacology of Anti-Infective Agents: Explore the pharmacology of antibiotics, 

antivirals, antifungals, and antiparasitic drugs used in the treatment of infectious 

diseases. 

 Pharmacology of Endocrine Drugs: Study the drugs used to treat endocrine disorders, 

such as diabetes, thyroid diseases, and adrenal disorders. 

 Pharmacology of Cardiovascular Drugs: Learn about drugs used to treat 

cardiovascular diseases, including antihypertensives, anticoagulants, and 

antiarrhythmic drugs. 

 Toxicology: Study the toxic effects of drugs, chemicals, and environmental pollutants 

on human health. This includes understanding acute and chronic toxicity, mechanisms 

of toxicity, and risk assessment. 

Research Project/Dissertation: 

 In the second year, students conduct independent research on a specific 

pharmacological topic, such as the mechanism of action of a drug, drug interactions, or 

the pharmacology of a particular therapeutic agent. 



 
 The research culminates in a dissertation, where students present their findings and 

contribute to advancing knowledge in the field. 

Career and Academic Opportunities: 

Career Opportunities: 

Graduates of the M.Sc. in Medical Pharmacology can pursue a wide range of careers in various 

sectors, including healthcare, pharmaceuticals, and academic research. Some potential career 

paths include: 

 Clinical Pharmacologist: Work in hospitals and healthcare settings to monitor and 

evaluate the use of drugs in patients, ensuring safe and effective drug therapy. 

 Pharmaceutical Researcher: Work in pharmaceutical companies or research 

institutions, contributing to drug discovery, development, and testing. 

 Regulatory Affairs Specialist: Work in regulatory bodies such as the FDA or EMA, 

ensuring that drugs meet safety and efficacy standards for approval. 

 Toxicologist: Study the toxic effects of chemicals and drugs on humans, animals, and 

the environment. 

 Medical Science Liaison: Serve as a link between pharmaceutical companies and 

healthcare professionals, providing expert knowledge on drug therapy and clinical 

research. 

 Drug Safety Officer: Monitor the safety of pharmaceutical products, identifying 

adverse drug reactions and ensuring proper reporting to regulatory agencies. 

 Pharmacovigilance Specialist: Focus on the detection, assessment, understanding, and 

prevention of adverse effects or any other drug-related problems. 

 Academician/Research Scientist: Work as a faculty member or researcher in 

universities, institutes, or pharmaceutical companies to advance knowledge in 

pharmacology. 

Academic Opportunities: 

Graduates of the M.Sc. in Medical Pharmacology can pursue further studies in academia or 

research: 

 Ph.D. in Pharmacology: Specialize in a specific area of pharmacology, such as 

molecular pharmacology, drug design, or clinical pharmacology. 

 Postdoctoral Research: Engage in advanced research on drug development, 

pharmacogenomics, or toxicology. 

 M.D. (Doctor of Medicine): Graduates with a medical background may choose to 

pursue an M.D. to specialize in clinical pharmacology or related fields. 

Research Prospects: 

 Drug Development: Research new drug compounds and their potential therapeutic 

applications. 

 Pharmacogenetics: Study how genetic variation affects drug response, which is key in 

the development of personalized medicine. 



 
 Pharmacology of Infectious Diseases: Investigate the pharmacodynamics and 

mechanisms of action of antimicrobial agents. 

 Toxicology and Safety Pharmacology: Conduct research on the safety profiles of 

drugs and environmental chemicals, focusing on their toxicity and risk assessment. 

 Drug-Drug Interactions: Research how different drugs interact with each other and 

their impact on patient health and therapy. 

Professional Opportunities: 

 Certified Pharmacologist: Obtaining certification from professional bodies such as 

the American College of Clinical Pharmacology (ACCP) or the British 

Pharmacological Society (BPS) can enhance career prospects. 

 Regulatory and Quality Control Specialist: Work in pharmaceutical regulatory 

agencies and organizations to ensure drugs meet the necessary standards for safety, 

efficacy, and quality. 

 Professional Memberships: Graduates can join professional organizations such as the 

American Society for Pharmacology and Experimental Therapeutics (ASPET) or 

the International Society for Pharmacoeconomics and Outcomes Research 

(ISPOR) to network and stay updated with the latest research in pharmacology. 

Higher Education and Research Prospects: 

 Ph.D. in Pharmacology: Specializing in areas such as molecular pharmacology, 

toxicology, or clinical pharmacology can open doors for careers in academia, 

pharmaceuticals, or biotech companies. 

 Postdoctoral Research: Further engage in cutting-edge research related to drug 

discovery, drug delivery systems, or clinical pharmacology. 

Conclusion: 

The M.Sc. in Medical Pharmacology provides an in-depth understanding of how drugs work 

within the human body, the development of new medications, and the safe use of drugs in 

clinical practice. With its combination of theoretical knowledge and practical research 

experience, the program prepares students for successful careers in the pharmaceutical 

industry, healthcare, and academic research. 

Graduates are equipped with the skills to pursue roles in drug development, clinical 

pharmacology, toxicology, regulatory affairs, and more. With the ongoing need for innovative 

drug therapies and personalized medicine, the field of pharmacology offers excellent career 

prospects, research opportunities, and pathways for further education. 

Labs 

1. General Pharmacology Lab 

 Experimental pharmacology setup for studying drug effects on isolated tissues (e.g., guinea pig 

ileum, rat vas deferens). 



 
 Physiological salt solutions for organ baths. 

 Kymographs, transducers, and recording systems. 

 Instruments for studying animal behavior (e.g., actophotometers, rota-rod). 

2. Clinical Pharmacology Lab 

 Human subject testing setups (e.g., blood pressure monitors, ECG machines). 
 Computer-assisted learning (CAL) software for virtual drug testing. 

 Bioethics and Good Clinical Practice (GCP) training modules. 

 Pharmacovigilance databases for adverse drug reaction (ADR) monitoring. 

3. Pharmacokinetics and Biochemistry Lab 

 High-Performance Liquid Chromatography (HPLC) and Gas Chromatography (GC). 

 Spectrophotometers (UV-Vis, Fluorescence). 
 ELISA and immunoassay kits. 

 pH meters and centrifuges for drug metabolism studies. 

4. Molecular Pharmacology Lab 

 PCR machines and electrophoresis apparatus. 

 Cell culture facility (CO₂ incubator, biosafety cabinet). 
 Western blotting and immunohistochemistry setups. 

 Flow cytometry for drug screening and receptor studies. 

5. Toxicology and Drug Testing Lab 

 Animal house for in vivo testing (following CPCSEA guidelines). 

 Microplate readers for cytotoxicity assays (MTT, LDH). 

 Rodent behavioral testing setups (e.g., Morris water maze, open field test). 

 Analytical instruments for toxicology (e.g., atomic absorption spectrophotometer). 

6. Microbiology and Pharmacogenomics Lab 

 Laminar airflow cabinets for aseptic work. 

 Autoclaves and incubators for microbial culture. 

 DNA sequencing and SNP analysis tools. 

 Spectrophotometric and fluorometric assays for enzyme activity. 

7. Computer-Aided Drug Design (CADD) and Bioinformatics Lab 

 Molecular docking and simulation software (AutoDock, Schrödinger). 
 Databases for drug discovery (PubChem, DrugBank). 

 Pharmacokinetic modeling software (PK/PD tools like WinNonlin). 

 Systems for artificial intelligence-based drug screening. 

 

 



 

PROGRAM OUTCOMES (POs) 

 

PO Program Outcomes 

PO-1 
Fundamentals of Pharmacology- Gain in-depth knowledge of drug actions, mechanisms, 

pharmacokinetics, and pharmacodynamics. 

PO-2 
Clinical Pharmacology & Therapeutics- Understand the clinical applications of drugs, 

individualized therapy, and rational prescribing. 

PO-3 
Toxicology & Drug Safety- Study drug toxicity, adverse drug reactions (ADR), poison 

management, and risk-benefit assessment. 

PO-4 
Pharmacovigilance & Drug Regulations- Develop expertise in ADR reporting, drug 

regulatory affairs, and post-marketing surveillance. 

PO-5 
Molecular & Neuropharmacology- Explore the biochemical and molecular basis of drug 

actions in neurological and psychiatric disorders. 

PO-6 
Research Methodology & Experimental Pharmacology- Gain hands-on experience in 

in-vitro and in-vivo pharmacological research and drug development. 

PO-7 
Clinical Trials & Evidence-Based Medicine- Learn the principles of clinical trials, 

bioethics, biostatistics, and critical appraisal of medical literature. 

PO-8 
Pharmacogenomics & Personalized Medicine- Understand the role of genetic variations 

in drug response and their application in precision medicine. 

 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE STRUCTURE – M.Sc. Medical Pharmacology 

SEMESTER – I 

Sl. 

No. 

 

Broad Category 
Course 

Code 
Name of the Subject/Practical 

Contact 

hours/week Credits 

L T P 

1.  
 

 

Major (Core) 

 

MSMPH101 
General Pharmacology & Principles of 

Drug Action 
2 1 0 3 

2.  MSMPH102 
Autonomic Nervous System (ANS) 

Pharmacology 
2 1 0 3 

3.  MSMPH103 Neuropharmacology 2 0 2 3 

4.  MSMPH104 Cardiovascular Pharmacology 2 1 0 3 

5.  

Minor 

Select any two 

minor courses, 

each worth 3 

credits, for a 

maximum of 6 

credits per 

semester 

MSMPH105 

1. Molecular Pharmacology & 

Signal Transduction  

2. Biopharmaceutics & Drug 

Development 

3. Toxicology & Poison Management 

4. Clinical & Experimental 

Pharmacology 

5. Research Methodology & 

Biostatistics 

2  0 2 

6 

2 0 2 

6.  

 

Skill 

Enhancement 

Courses 

MSMPH106 

1. Clinical Pharmacokinetics & 

Therapeutic Drug Monitoring 
0 0 2 

2 
2. Adverse Drug Reactions (ADR) & 

Pharmacovigilance 
0 0 2 

Total 12 3 10 
20 

Total Contact Hours 25 

 

 
 

 

 
 

 

 

 
 

 



 

Course outcome for the major course in Medical Pharmacology 

Course Name Course Outcomes 

General Pharmacology & 

Principles of Drug Action 

- Understand the fundamental principles of pharmacokinetics 

(absorption, distribution, metabolism, and excretion) and 
pharmacodynamics (drug-receptor interactions, dose-response 

relationships). 

 - Explain the mechanisms of drug action, therapeutic effects, and 
adverse drug reactions.  

- Analyze factors influencing drug efficacy, safety, and inter-

individual variability.  

- Evaluate drug development processes, including preclinical and 
clinical trials.  

- Apply principles of rational drug use in clinical practice and 

personalized medicine. 

Autonomic Nervous System 

(ANS) Pharmacology 

- Understand the physiology and pharmacology of the sympathetic 

and parasympathetic nervous systems. 
 - Explain the mechanisms of action of cholinergic and adrenergic 

drugs. 

 - Analyze the therapeutic uses, side effects, and contraindications of 

ANS-related drugs. 
 - Evaluate the clinical applications of ANS pharmacology in 

conditions like hypertension, asthma, and neurodegenerative 

disorders. 
 - Apply knowledge of ANS pharmacology in emergency medicine 

and anesthesia. 

Neuropharmacology 

- Understand the neurochemical basis of central and peripheral 

nervous system disorders. 

 - Explain the pharmacological mechanisms and therapeutic uses of 

drugs acting on the CNS, including analgesics, anesthetics, 
antipsychotics, antidepressants, and antiepileptics.  

- Analyze the impact of neurotransmitters and neuropeptides on brain 

function.  
- Evaluate the role of pharmacology in the management of 

neurodegenerative diseases such as Parkinson’s and Alzheimer’s. 

 - Apply neuropharmacological concepts in pain management, 

psychiatric disorders, and addiction therapy. 

Cardiovascular 

Pharmacology 

- Understand the pharmacological basis of cardiovascular function 

and disease management.  
- Explain the mechanisms of action of drugs used in hypertension, 

heart failure, arrhythmias, and ischemic heart disease.  

- Analyze the effects of diuretics, vasodilators, anticoagulants, and 
lipid-lowering agents on cardiovascular health. 

 - Evaluate the role of pharmacogenomics in cardiovascular drug 

therapy. 

 - Apply cardiovascular pharmacology concepts in clinical scenarios, 
including risk assessment and personalized treatment plans. 

 

 



 

Course outcome for the minor course in Medical Pharmacology 

Course Name Course Outcomes 

Molecular Pharmacology & 

Signal Transduction 

- Understand the molecular mechanisms of drug action at the 
cellular and receptor levels.  

- Explain key signal transduction pathways and their role in drug 

responses. 
 - Analyze receptor-ligand interactions, second messengers, and 

intracellular signaling cascades. 

 - Evaluate the role of molecular pharmacology in targeted drug 
therapy and precision medicine.  

- Apply knowledge of molecular pharmacology in drug 

discovery and development. 

Biopharmaceutics & Drug 

Development 

- Understand the principles of drug absorption, bioavailability, 

and bioequivalence.  

- Explain pharmacokinetic modeling and its role in optimizing 
drug therapy.  

- Analyze drug formulation strategies and factors affecting drug 

delivery.  
- Evaluate the drug development process, including preclinical 

and clinical trials.  

- Apply biopharmaceutic principles to the design and evaluation 

of novel drug delivery systems. 

Toxicology & Poison 

Management 

- Understand the principles of toxicology, including dose-

response relationships and toxicity mechanisms. 
 - Explain the toxic effects of drugs, environmental toxins, and 

chemical exposures.  

- Analyze strategies for poison management, including antidotes 
and detoxification methods. 

 - Evaluate regulatory guidelines for drug safety and 

toxicological assessments. 

 - Apply toxicological principles in forensic investigations and 
clinical toxicology. 

Clinical & Experimental 

Pharmacology 

- Understand the design and methodology of clinical trials and 
experimental pharmacology studies.  

- Explain ethical considerations and regulatory requirements in 

clinical research. 
 - Analyze preclinical and clinical data to assess drug efficacy 

and safety. 

 - Evaluate the role of pharmacovigilance in post-marketing drug 

surveillance. 
 - Apply experimental pharmacology techniques in laboratory 

research and translational medicine. 

Research Methodology & 

Biostatistics 

- Understand the principles of scientific research, study design, 

and hypothesis testing. 

 - Apply statistical methods to analyze pharmacological and 
clinical data. 

 - Interpret research findings and critically evaluate scientific 

literature. 

 - Develop skills in scientific writing, data presentation, and 
publication ethics.  



 

Course Name Course Outcomes 

- Apply biostatistical tools for evidence-based pharmacological 

research. 

 

M.Sc. in Medical Pharmacology – Course Structure & Syllabus 

Course Duration: 2 Years (4 Semesters) 

Total Credits: 80–100 

Total Teaching & Training Hours: ~3,600 

 

Total Teaching Hours Distribution 

 Theory Classes: ~1,200–1,500 hours 

 Practical & Laboratory Training: ~800–1,000 hours 

 Clinical Internship & Hands-on Training: ~800–1,000 hours 

 Research Project & Dissertation: ~300–500 hours 

Assessment Methods  

Assessment Component 
Weightage 

(%) 
Details 

Continuous Internal 

Assessment (CIA) 
40% 

Includes internal exams, assignments, 

presentations, case studies, and practical 

performance 

End-Semester Examination 

(ESE) 
60% 

Divided into theory (40%) and practical 

(20%) 

Mid-Semester Exams 
20% (Part of 

CIA) 
Two internal tests per semester 

Assignments & Case Studies 
5% (Part of 

CIA) 

Research-based assignments, literature 

reviews, clinical case reports 

Seminars & Presentations 
5% (Part of 

CIA) 

Oral/poster presentations on diabetes 

management 

Practical Performance & 

Clinical Evaluation 

5% (Part of 

CIA) 
Skill-based assessments in labs/hospitals 

Attendance & Participation 
5% (Part of 

CIA) 
Regularity in theory & practical sessions 

Theory Examination (Final) 
40% (Part of 

ESE) 

Structured written paper covering subject 

knowledge 



 

Assessment Component 
Weightage 

(%) 
Details 

Practical Examination (Final) 
20% (Part of 

ESE) 

Includes viva, skill demonstration, case 

handling 

Dissertation/Research Project Mandatory 
Evaluated in the final year by internal & 

external examiners 

Clinical Internship/Training Pass/Fail 
Logbook-based evaluation with hospital 

mentor review 

 

Marking System & Grading 

Marks 

(%) 
Grade 

Grade Point (GPA/CGPA 

Equivalent) 
Classification 

90 - 100 
O 

(Outstanding) 
10 

First Class with 

Distinction 

80 - 89 A+ (Excellent) 9 
First Class with 

Distinction 

70 - 79 A (Very Good) 8 First Class 

60 - 69 B+ (Good) 7 First Class 

50 - 59 B (Satisfactory) 6 Second Class 

<50 (Fail) F (Fail) 0 Fail (Re-exam Required) 

Pass Criteria: 

 Minimum 50% marks in each subject (Theory & Practical separately). 

 Aggregate of 55% required for progression to the next semester. 

 No more than two backlogs allowed for promotion to the final year. 

 

Exam Pattern for Theory & Practical 

A. Theory Examination Pattern 

Total Marks: 100 (Converted to 40% for End-Semester Assessment) 

Duration: 3 Hours 

Section Question Type 
No. of 

Questions 

Marks per 

Question 

Total 

Marks 

Section 

A 
Short Answer Type (SAQ) 10 (Attempt all) 2 20 



 

Section Question Type 
No. of 

Questions 

Marks per 

Question 

Total 

Marks 

Section 

B 
Long Answer Type (LAQ) 

5 (Attempt any 

4) 
10 40 

Section 

C 

Case-Based/Clinical 

Scenario 

3 (Attempt any 

2) 
15 30 

Section 

D 
MCQs/Objective Type 10 (Compulsory) 1 10 

Total    100 

Weightage: 

 General & Systemic Pharmacology – 40% 

 Clinical & Experimental Pharmacology – 30% 

 Pharmacovigilance & Drug Safety – 20% 

 Regulatory Affairs & Ethics – 10% 

 Passing Criteria: Minimum 50% (50/100 marks) 

 

B. Practical Examination Pattern 

 Total Marks: 100 (Converted to 20% for End-Semester Assessment) 

Duration: 4–6 Hours 

Component 
Marks 

Distribution 

Clinical Case Presentation & Pharmacological Assessment 30 

OSCE (Objective Structured Clinical Examination) – Skill 

Demonstration 
25 

Drug Formulation, Dosage Calculation & Pharmacokinetics 20 

Lab-Based Examination (Bioassays, Prescription Analysis, Adverse 

Drug Reaction Reporting) 
15 

Record Work (Logbook & Assignments) 10 

Total 100 

OSCE (Skill-based Assessment) includes stations on: 

 Prescription Writing & Drug Dosage Calculation 

 Adverse Drug Reaction (ADR) Monitoring & Pharmacovigilance 

 Bioassay Techniques & Drug Effect Measurement 

 Interpretation of Pharmacokinetics & Drug Interaction Reports 



 

Passing Criteria: Minimum 50% (50/100 marks) in practicals. 

4o 

 

Recommended Books & E-Resources 

Textbooks 

1. "Goodman & Gilman’s The Pharmacological Basis of Therapeutics" – Laurence 

Brunton 

2. "Basic & Clinical Pharmacology" – Bertram G. Katzung 

3. "Rang & Dale’s Pharmacology" – Humphrey P. Rang 

4. "Essentials of Medical Pharmacology" – KD Tripathi 

E-Resources & Journals 

 British Journal of Pharmacology 

 European Journal of Clinical Pharmacology 

 Clinical Pharmacology & Therapeutics 

 World Health Organization (WHO) Drug Safety Database 

 

Career Opportunities after M.Sc. in Medical Pharmacology 

 Clinical Pharmacologist in Hospitals & Research Centers 

 Drug Development Scientist in Pharmaceutical Industry 

 Pharmacovigilance Specialist in Drug Safety & Regulatory Affairs 

 Medical Writer in Clinical Research Organizations (CROs) 

 Lecturer/Professor in Medical & Allied Health Sciences 
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