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FACULTY OF: Pharmaceutical Sciences 

DEPARTMENT OF: Pharmaceutical Quality Assurance 

SEMESTER: I 

CODE: MQA 101T 

NAME: Modern Pharmaceutical Analytical Techniques 

Teaching & Evaluation Scheme:-  

 

Subject 

Code 

  

  

 

Name of the 

Subject 

  

  

Teaching Scheme (Hours) 

Credits 

  

  

Evaluation Scheme 

     

Th 

  

  

 

Tu 

  

  

 

Pr 

  

  

 

Total 

  

  

Theory Practical 

Total 
Internal 

Exam 

End Semester 

Exam 

Internal 

Exam 

End Semester 

Exam 

Marks Hrs Marks Hrs Marks Hrs Marks Hrs 

MQA101T 

Modern 

Pharmaceutical 

Analytical 

Techniques 

4 0 0 4 4 

15 1 

75 3  -- -- -- -- 100 
10 (CM) -- 

 

SCOPE: 

This subject deals with various advanced analytical instrumental techniques for identification, 

characterization and quantification of drugs. Instruments dealt are NMR, Mass spectrometer, 

IR, HPLC, GC etc. 

 

OBJECTIVES:  

After completion of course student is able to know about chemicals and excipients. 

• The analysis of various drugs in single and combination dosage forms 

• Theoretical and practical skills of the instruments 

 

COURSE OUTLINE:- 

Sr. 

No. 
Course Content Hours 

1 

a. UV-Visible spectroscopy: Introduction, Theory, Laws, Instrumentation 

associated with UV-Visible spectroscopy, Choice of solvents and solvent effect 

and Applications of UV-Visible spectroscopy, Difference/Derivative spectroscopy. 

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample handling, 

Instrumentation of Dispersive and Fourier - Transform IR Spectrometer, Factors 

affecting vibrational frequencies and Applications of IR spectroscopy, Data 

Interpretation. 

c. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence 

analysed by flourimetry. 

10 

2 

NMR spectroscopy: Quantum numbers and their role in NMR, Principle, 

Instrumentation, Solvent requirement in NMR, Relaxation process, NMR signals 

in various compounds, Chemical shift, Factors influencing chemical shift, Spin-

Spin coupling, Coupling constant, Nuclear magnetic double resonance, Brief 

outline of principles of FT-NMR and 13C NMR. Applications of NMR 

10 
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spectroscopy. 

3 

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, APCI, ESI, APPI Analyzers of Quadrupole and Time of Flight, Mass 

fragmentation and its rules, 

Meta stable ions, Isotopic peaks and Applications of Mass spectroscopy. 

10 

4 

Chromatography: Principle, apparatus, instrumentation, chromatographic 

parameters, factors affecting resolution, isolation of drug from excipients, data 

interpretation and applications of the following: 

• Thin Layer chromatography 

• High Performance Thin Layer Chromatography 

• Ion exchange chromatography 

• Column chromatography 

• Gas chromatography 

• High Performance Liquid chromatography 

• Ultra High Performance Liquid chromatography 

• Affinity chromatography 

• Gel Chromatography 

10 

5 

a. Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting separation and applications of the following: 

a) Paper electrophoresis b) Gel electrophoresis c) Capillary electrophoresis  d)  

Zone electrophoresis  e)  Moving boundary electrophoresis f) Iso electric focusing 

b. X ray Crystallography: Production of X rays, Different X ray methods, 

Bragg‘s law, Rotating crystal technique, X ray powder technique, Types of 

crystals and applications of X-ray diffraction. 

10 

6 

a. Potentiometry:  Principle, working, Ion selective Electrodes and Application of 

potentiometry. 

b. Thermal  Techniques: Principle, thermal transitions and Instrumentation  

(Heat flux and  power-compensation and designs), Modulated DSC,  Hyper DSC,  

experimental  parameters  (sample preparation, experimental   conditions,   

calibration,   heating  and cooling  rates,  resolution,  source of errors) and their  

influence, advantage and disadvantages, pharmaceutical applications. 

Differential Thermal Analysis (DTA): Principle, instrumentation and advantage 

and disadvantages, pharmaceutical applications, derivative differential thermal 

analysis (DDTA). 

TGA: Principle, instrumentation, factors affecting results, advantage and 

disadvantages, pharmaceutical applications. 

10 

Total 60 
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FACULTY OF: Pharmaceutical Sciences 

DEPARTMENT OF: Pharmaceutical Quality Assurance 

SEMESTER: I 

CODE: MQA 102T 

NAME: Quality Management Systems 

 

Teaching & Evaluation Scheme:- 

 

Subject 

Code 

  

  

 

Name of the 

Subject 

  

  

Teaching Scheme (Hours) 

Credits 

  

  

Evaluation Scheme 

     

Th 

  

  

 

Tu 

  

  

 

Pr 

  

  

 

Total 

  

  

Theory Practical 

Total 
Internal 

Exam 

End Semester 

Exam 

Internal 

Exam 

End Semester 

Exam 

Marks Hrs Marks Hrs Marks Hrs Marks Hrs 

MQA102T 

Quality 

Management 

Systems 

4 0 0 4 4 

15 1 
75 3  -- -- -- -- 100 

10 (CM) -- 

SCOPE: 

This course is designed to impart fundamental knowledge and concepts about various    

quality management principles and systems utilized in the manufacturing industry. It also 

aids in understanding the quality evaluation in the pharmaceutical industries. 

OBJECTIVES: 

At   completion   of this   course    it is   expected that   students will   be able to understand- 

• The importance of quality 

• ISO management systems 

• Tools for quality improvement 

• Analysis of issues in quality 

• Quality evaluation of pharmaceuticals 

• Stability testing of drug and drug substances 

• Statistical approaches for quality 

 

COURSE OUTLINE: 

Sr. 

No 
COURSE CONTENTS Hours 

01 

Introduction   to   Quality:   Evolution   of   Quality,   Definition   of 

Quality, Dimensions of Quality. 

Quality as a Strategic Decision: Meaning   of  strategy  and strategic  

quality  management,  mission  and vision statements, quality policy,  

Quality    objectives,    strategic    planning and implementation,   

McKinsey   7s  model, Competitive analysis, Management commitment  to 

quality. 

Customer  Focus: Meaning of customer and customer focus, 

Classification of customers, Customer    focus,  Customer perception   of 

quality, Factors affecting customer perception, Customer    requirements, 

12 
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Meeting customer needs and expectations, Customer   satisfaction and 

Customer delight, Handling customer complaints, Understanding customer 

behavior, concept of internal and external customers. Case studies. 

Cost of Quality: Cost  of quality,  Categories  of cost  of Quality, Models  

of  cost  of quality,  Optimizing  costs,  Preventing  cost  of quality. 

02 

Pharmaceutical quality Management: Basics of Quality Management,  

Total Quality Management (TQM), Principles  of Six sigma, ISO 

9001:2008, 9001:2015, ISO 14001:2004, Pharmaceutical  Quality    

Management  –   ICH  Q10, Knowledge management, Quality Metrics, 

Operational Excellence and Quality Management Review. OSHAS 

guidelines, NABL certification and accreditation, CFR-21 part 11, WHO-

GMP requirements. 

12 

03 

Six System Inspection model: Quality Management system, Production 

system, Facility and Equipment system, Laboratory control system, 

Materials system, Packaging and labeling system. Concept of self 

inspection. 

Quality systems: Change Management/ Change control. Deviations,  Out  

of  Specifications  (OOS), Out  of Trend (OOT), Complaints - evaluation      

and  handling, Investigation   and determination   of  root  cause, 

Corrective  & Preventive  Actions (CAPA),  Returns  and Recalls,  Vendor 

Qualification, Annual Product Reviews, Batch Review and Batch Release. 

Concept of IPQC, area clearance/ Line clearance. 

12 

04 

Drug    Stability:   ICH guidelines    for   stability   testing   of   drug 

substances and drug products. 

Study    of    ICH    Q8,    Quality     by    Design   and     Process 

development report. 

Quality   risk   management:   Introduction,   risk  assessment, risk 

control, risk review,  risk management tools, HACCP, risk ranking and 

filtering according  to ICH Q9 guidelines. 

12 

05 

Statistical  Process   control  (SPC): Definition  and Importance  of SPC,   

Quality measurement in  manufacturing,    Statistical control charts -   

concepts and general  aspects, Advantages of  statistical control,  Process 

capability, Estimating Inherent or  potential capability from a control chart 

analysis, Measuring process control and quality improvement, Pursuit of 

decreased process variability. 

8 

06 

Regulatory   Compliance     through   Quality   Management   and 

development of Quality Culture. 

Benchmarking:   Definition   of   benchmarking,              Reasons  for 

benchmarking,   Types of  Benchmarking,  Benchmarking  process, 

Advantages of benchmarking, Limitations of benchmarking. 

4 

Total 60 
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FACULTY OF: Pharmaceutical Sciences 

DEPARTMENT OF: Pharmaceutical Quality Assurance 

SEMESTER: I 

CODE: MQA 103T 

NAME: Quality Control and Quality Assurance 

Teaching & Evaluation Scheme:- 

 

Subject 

Code 

  

  

 

Name of the 

Subject 

  

  

Teaching Scheme (Hours) 

Credits 

  

  

Evaluation Scheme 

     

Th 

  

  

 

Tu 

  

  

 

Pr 

  

  

 

Total 

  

  

Theory Practical 

Total 
Internal 

Exam 

End Semester 

Exam 

Internal 

Exam 

End Semester 

Exam 

Marks Hrs Marks Hrs Marks Hrs Marks Hrs 

MQA103T 

Quality Control 

and Quality 

Assurance 

4 0 0 4 4 

15 1 
75 3  -- -- -- -- 100 

10 (CM) -- 

 

SCOPE: 

This course deals with the various aspects of   quality   control   and quality assurance aspects 

of pharmaceutical industries.  It covers the important aspects like cGMP, QC tests, 

documentation, quality certifications, GLP and regulatory affairs. 

 

OBJECTIVES: 

Upon completion of this course the student should be able to 

• Understand the cGMP aspects in a pharmaceutical industry 

• To appreciate the importance of documentation 

• To  understand   the scope  of  quality certifications   applicable to Pharmaceutical 

industries 

• To understand the responsibilities of QA & QC departments. 

 

COURSE OUTLINE:- 

Sr. 

No 
Course Content Hours 

1 

Introduction: Concept and evolution and scopes of Quality Control  

and Quality Assurance, Good Laboratory  Practice,  GMP, Overview 

of ICH Guidelines - QSEM, with special emphasis on Q- series 

guidelines. 

Good Laboratory Practices: Scope of GLP, Definitions, Quality 

assurance unit, protocol for conduct of non clinical testing, control 

on animal house, report preparation and documentation. CPCSEA 

guidelines. 

12 

2 

cGMP guidelines  according   to schedule M, USFDA (inclusive  of 

CDER   and CBER)   Pharmaceutical Inspection Convention(PIC), 

WHO   and  EMEA      covering: Organization    and  personnel 

responsibilities,    training,   hygiene and personal records, drug 

12 
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industry location, design, construction    and  plant  lay   out, 

maintenance,   sanitation, environmental   control,    utilities    and 

maintenance  of sterile areas, control of contamination  and Good 

Warehousing Practice. 

3 

Analysis of raw materials, finished products,  packaging  materials, 

in process quality  control  (IPQC), Developing  specification  (ICH 

Q6 and Q3), purchase  specifications and maintenance of  stores for 

raw materials. 

In process  quality control and finished products quality control for 

following dosage forms in Pharma industry  according   to Indian, 

US   and British  pharmacopoeias:  tablets,  capsules,  ointments, 

suppositories,   creams,  parenterals,   ophthalmic and  surgical 

products (How to refer pharmacopoeias). 

12 

4 

Documentation    in     pharmaceutical      industry:    Three   tier 

documentation, Policy, Procedures and Work instructions,   and 

records (Formats), Basic principles- How to maintain,   retention and 

retrieval etc. Standard operating procedures   (How to write), Master 

Batch Record, Batch Manufacturing Record, Quality audit plan and 

reports. Specification and test procedures, Protocols and reports.  

Distribution records.  Electronic data handling.  Concepts of 

controlled and uncontrolled documents. 

Submission   documents   for   regulators    DMFs,  as  Common 

Technical  Document    and  Electronic     Common  Technical 

Documentation (CTD, eCTD). Concept of regulated and non 

regulated markets. 

12 

5 

Manufacturing     operations    and      controls:    Sanitation    of 

manufacturing    premises, mix-ups and cross contamination, 

processing of  intermediates  and bulk   products,       packaging 

operations, IPQC, release of finished product, process  deviations, 

charge-in of   components, time   limitations   on production,   drug 

product  inspection,  expiry  date calculation, calculation of  yields, 

production record review,  change  control, sterile products, aseptic 

process   control, packaging,   reprocessing,   salvaging,   handling of 

waste and scrap disposal. 

Introduction, scope and importance of intellectual property rights. 

Concept of trade mark, copyright and patents. 

12 

Total 60 
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FACULTY OF: Pharmaceutical Sciences 

DEPARTMENT OF: Pharmaceutical Quality Assurance 

SEMESTER: I 

CODE: MQA 104T 

NAME: Product Development and Technology Transfer 

Teaching & Evaluation Scheme:-  

 

Subject 

Code 

  

  

 

Name of the 

Subject 

  

  

Teaching Scheme (Hours) 

Credits 

  

  

Evaluation Scheme 

     

Th 

  

  

 

Tu 

  

  

 

Pr 

  

  

 

Total 

  

  

Theory Practical 

Total 
Internal 

Exam 

End Semester 

Exam 

Internal 

Exam 

End Semester 

Exam 

Marks Hrs Marks Hrs Marks Hrs Marks Hrs 

MQA104T 

Product 

Development 

and Technology 

Transfer 

4 0 0 4 4 

15 1 

75 3  -- -- -- -- 100 
10 (CM) -- 

 

SCOPE: 

This deal with  technology transfer  covers the  activities associated with  Drug Substance, 

Drug  Product and analytical tests and methods, required  following candidate  drug selection 

to completion   of technology transfer  from R&D to  the first receiving   site and technology 

transfer  related to post-marketing changes in manufacturing places. 

 

OBJECTIVES: 

Upon completion of this course the student should be able to 

• To understand the new product development process 

• To understand the necessary information to transfer technology from R&D to   actual   

manufacturing    by sorting out various information obtained during R&D 

• To elucidate necessary information to transfer technology of existing products between 

various manufacturing places. 

 

COURSE OUTLINE: 

Sr. 

No 
Course Content Hours 

1 

Principles of Drug discovery and development: Introduction, Clinical 

research process. Development and informational content for    

Investigational  New  Drugs Application    (IND),  New  Drug Application   

(NDA), Abbreviated New Drug Application   (ANDA), Supplemental New 

Drug Application   (SNDA),  Scale  Up Post Approval Changes (SUPAC) 

and Bulk  active  chemical Post approval  changes (BACPAC), Post  

marketing surveillance, Product registration guidelines– CDSCO, USFDA. 

12 

2 

Pre-formulation studies: Introduction/concept, organoleptic properties,   

purity, impurity profiles, particle size, shape and surface area. Solubility, 

Methods to improve solubility of Drugs: Surfactants & its importance, co-

solvency. Techniques for the study of Crystal properties and 

12 
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polymorphism. Pre-formulation protocol, Stability testing during product 

development. 

3 

Pilot   plant   scale  up:   Concept,  Significance,  design, layout  of pilot 

plant  scale  up study, operations, large scale  manufacturing techniques 

(formula,  equipment,  process, stability  and quality control) of solids, 

liquids, semisolid  and parenteral dosage forms. New era of drug products: 

opportunities and challenges. 

12 

4 

Pharmaceutical  packaging: Pharmaceutical dosage form and their 

packaging requirements, Pharmaceutical packaging materials, Medical 

device packaging, Enteral Packaging, Aseptic packaging systems, 

Container closure systems, Issues facing  modern  drug packaging, 

Selection and evaluation of Pharmaceutical packaging materials. 

Quality control test: Containers, closures and secondary packing 

materials. 

12 

5 

Technology transfer:  Development of technology by R & D, Technology 

transfer from R & D to production, Optimization and Production, 

Qualitative and quantitative technology models. Documentation   in   

technology   transfer: Development   report, technology transfer plan and 

Exhibit. 

12 

Total 60 
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FACULTY OF: Pharmaceutical Sciences 

DEPARTMENT OF: Pharmaceutical Quality Assurance 

SEMESTER: I 

CODE: MQA 105P 

NAME: Quality Assurance Practical - I 

Teaching & Evaluation Scheme:-  

 

Subject 

Code 

  

  

 

Name of the 

Subject 

  

  

Teaching Scheme (Hours) 

Credits 

  

  

Evaluation Scheme 

     

Th 

  

  

 

Tu 

  

  

 

Pr 

  

  

 

Total 

  

  

Theory Practical 

Total 
Internal 

Exam 

End Semester 

Exam 

Internal 

Exam 

End Semester 

Exam 

Marks Hrs Marks Hrs Marks Hrs Marks Hrs 

MQA105P 
Quality Assurance 

Practical - I 
-- -- 12 12 6 -- -- -- -- 

30 6 
100 6 150 

20 (CM) -- 

PRACTICALS: 

1. Analysis of Pharmacopoeial compounds   in bulk and in their formulations (tablet/   

capsules/ semisolids) by UV Vis spectrophotometer 

2. Simultaneous estimation of multi-drug component containing formulations by UV 

spectrophotometry 

3. Experiments based on HPLC 

4. Experiments based on Gas Chromatography 

5. Estimation of riboflavin/quinine sulphate by fluorimetry 

6. Estimation of sodium/potassium by flame photometry or AAS 

7. Case studies on 

• Total Quality Management 

• Six Sigma 

• Change Management/ Change  control. Deviations, 

• Out of Specifications (OOS) 

• Out of Trend (OOT) 

• Corrective & Preventive Actions (CAPA) 

• Deviations 

8. Development of Stability study protocol 

9. Estimation of process capability 

10. In process and finished product quality control tests for tablets, capsules, parenterals and 

semisolid dosage forms. 

11. Assay of raw materials as per official monographs 

12. Testing of related and foreign substances in drugs and raw materials 

13. To carry out pre formulation study for tablets, parenterals (2 experiments). 

14. To study the effect of pH on the solubility of drugs, (1 experiment) 

15. Quality control tests for Primary and secondary packaging materials 

16. Accelerated stability studies (1 experiment) 

17. Improved solubility of drugs using surfactant systems (1 experiment) 

18. Improved solubility of drugs using co-solvency method (1 experiment) 

19. Determination of Pka and Log p of drugs. 


