






Curriculum Structure for SECOND Year 

B.VOC. In Pharmaceutical Manufacturing Technology 

AY: 2022-23 

 

THIRD & FOURTH SEMESTER 

 

III SEMESTER 

SL 
PROGRAM 

CODE 

COURSE 

CODE 
COURSE TITLE CREDITS 

1 P008 20VP301 ENGINEERING DESIGN  1 

2 P008 20VP302 PHARMACEUTICS-I  4 

3 P008 20VP303 BIOCHEMISTRY AND CLINICAL PATHOLOGY 3 

4 P008 20VP304 COMMUNITY PHARMACY  3 

5 P008 20VP305 TECHNICAL COMMUNICATION 3 

TOTAL 14 

 

IV SEMESTER 

SL 
PROGRAM 

CODE 

COURSE 

CODE 
COURSE TITLE CREDITS 

1 P008 20VP401 NUTRACEUTICALS & HERBAL DRUGS  1 

2 P008 20VP402 PHARMACEUTICS-II       4 

3 P008 20VP403 FORMULATIVE PHARMACY 4 

4 P008 20VP404 BASICS OF MANUFACTURING AND PILOT PLANT SCALE-UP  4 

5 P008 20VP405 PHARMACEUTICAL ENGINEERING 3 

TOTAL 16 
 

 

Notes:  

1.     All the courses are integrated in nature; Both theory and practical are included. 

2.     Vocational Practical include on job, guided skill acquisition, in the industry. 

3.     Theory: 7 hours; One day @DSU.                                                                                                                            

4.     Practical: 40 hours; Five Days; Guided and Monitored, Assigned Work @ Industry. 

 

  



























































THIRD SEMESTER SYLLABUS: B VOC 
May 2022 to Sept 2022 

20VP301   Engineering Design                                             1 Credit - 13 hours 

Unit-I Introduction: Fundamentals, Drawing standard - dimensioning, 

Lines, Introduction to orthographic & perspective projection. 

Construction of rectangles, circles, arc, ellipse and parabola 

3 Hrs. 

Unit-II Construction of Tangent and Normal at any point on these curves, 

spline, use of constraints and sketch detailing and editing 

2 Hrs. 

Unit-III Construction of Solids: Prisms, pyramids, cone, cylinder using 

extrude and revolve operations 

3 Hrs. 

Unit-IV Construction of complex solid structures using loft, rib and web 

operations, creation of multiple planes 

3 Hrs. 

Unit-V Assembly of parts, creation of sections, animations of the models 

and demonstration of 3d printing 

2 Hrs. 

 

Course Objectives: 

• Introduce students to a discipline of design 

• Create hand sketches & generate designs 

• Understand the significance of Team Work and roles of individuals within a team. 

• To understand the principles of geometrical curves and construct manually 

• To learn using professional software for construction of geometry 

• To develop the lateral surfaces of solids 

• To create simple engineering 3D components and assembly 

 

Course Outcomes: 

• To build 3D part model using Autodesk Fusion 360 

• Apply the design thinking principles and recognize the significance of innovation 

• Identify usage of instruments, dimensioning & tolerances, conventions and standards 

related to working drawings 

• Construct geometries of planes and solids 

• Develop section of solids for different planes of inclination 

• Create associative models at the component and assembly levels for product design 

• Develop many creative ideas through design criteria & brainstorming sessions 

 

2.5 Text Book References 

1. C. L. Dym and Patrick Little, Engineering Design- A Project Based Introduction, John 

Wiley, 1995. 

2. Gopalakrishna, K. R. and Sudheer Gopala Krishna (2015). “Computer Aided 

Engineering Drawing”, Subash Publishers, Bangalore, India. 

3.  

References 

1. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and 

Inspires Innovation (Harper Business, 2009) 

2. Dhananjay A.J, (2018). “Engineering Drawing with Introduction to AutoCAD”, Tata 

McGraw-Hill Publishing Company Ltd. 

 
 



20VP302: Pharmaceutics-I                                                                       4 Credits: 52 Hrs. 

Unit-I History of Pharmaceutics: Events leading to the formation of 

pharmaceutical society of Great Britain 

Development of profession of pharmacy: Pharmaceutical industry in 

India  

8 Hrs. 

Unit-II Origin & Development of the pharmacopoeia – IP/BP/USP 

Dosage forms: Introduction to dosage form & routes of administration 

12 Hrs. 

Unit-III Dosage form design: Biopharmaceutical consideration 

Alternate system of medicine: Introduction to Ayurvedic & 

Homeopathic formulations. 

12 Hrs. 

Unit-IV GALENICALS: Introduction, size reduction,  

General properties of drug constituents – 

Solvents used in extraction of drugs,  

Processes used for extraction (infusion, decoction, maceration, 

& modifications, percolation, hot extraction & modifications).  

12 Hrs. 

Unit-V Equipment used for large scale extractions. Study of official extracts  8 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

courses, the general intent is that hands-on exercises that enhance skills related to the 

theoretical input shall have to be assigned to students.  In general,  skill portion be (50%of 

credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill based components that are assignments, field visit learning, self study 

and the like. 

 
Course Objectives: This course will discuss the following aspects of pharmaceutical dosage forms  

1. to understand the history of pharmaceutics and development of systematic pharmacopeia  

2. To understand dosage and design of formulations 

3. To get exposed to equipment of large scale manufacture and extractions with processes  

  

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

1. Describe biopharmaceuticals and discuss pharmacopeias 

2. Explain different solvents commonly utilized in pharmaceutical manufacture 

3. Discuss about processes involved in extractions on a large scale using solvents 

4. Have proficiency on Pharmaceutical Formulations 

 

 

References: 

1  Howard C. Ansel, Nicholas G. Popovich, Lord V. Alien, Pharmaceutical Dosage Form And Drug 

Delivery Systems 6th , 1995 B.I.Waverly Pvt.Ltd.,New Delhi  

2  David B.Troy, Remington-The Science And Practice Of Pharmacy (Vol.1& 2) 21st, 2006 

Lippincott Williams & Wilkins  

3  J.W. Cooper, Colin Gunn, Tutorial Pharmacy 4th, 1950 Sir Isaac Pitman & Sons Ltd., London  

4  Michael E. Aulton, Pharmaceutics: The Science Of Dosage Form Design 1998 Churchill-

Livingstone 

 
 

 
 

 
 



20VP303: Biochemistry and Clinical Pathology                           3 Credits; 39 Hrs. 

Unit-I Introduction to biochemistry 

Proteins – Brief chemistry and role of proteins, polypeptides 

and amino acids, classification, Qualitative tests, Biological 

value, Deficiency diseases.  

10 Hrs. 

Unit-II Carbohydrates – Brief chemistry and role of Carbohydrates, 

Classification, qualitative tests, Diseases related to carbohydrate 

metabolism.  

Lipids – Brief chemistry and role of Lipids, Classification, 

qualitative tests. Diseases related to lipids metabolism 

10 Hrs. 

Unit-III Vitamins and Coenzymes – Brief chemistry and role of 

Vitamins and Coenzymes.  

Minerals – Role of minerals and water in life processes.  

 8Hrs. 

Unit-IV Enzymes – Brief concept of enzymic action, Factors affecting it. 

Therapeutic and pharmaceutical importance.  
5 Hrs. 

Unit-V Metabolism – Brief concept of normal and abnormal 

metabolism of proteins, carbohydrates and lipids.  

6 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for 

each courses, the general intent is that hands-on exercises that enhance skills related to 

the theoretical input shall have to be assigned to students.  In general,  skill portion be 

(50%of credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs 

and 1 credit will be for skill based components that are assignments, field visit learning, 

self study and the like. 

 
Course Objectives: 

• To gain the understanding of the molecular levels of the chemical process associated with 

living cells. 

• To provide biochemical facts and the principles to understand the metabolism of nutrient 

molecules in physiological and pathological conditions. 

• To understand abnormal metabolism of proteins, carbohydrates and fats 

 

Course Outcomes: 

• Understand the significance of Biochemistry and describe the chemistry of carbohydrates, 

lipids, proteins, and amino acids 

• Discuss the enzymes, their importance in the design of new drugs, therapeutic applications. 

• Explain the importance of minerals and role of water in biological processes. 

• Explain metabolism of nutrient molecules and apply knowledge and skills associated with 

clinical pathology 

 
Text Books: 

• M. R. Chaudhari, Y. A. Kulkarni, S. B. Gokhale, Pragati Books Pvt., Ltd., 2008 Biochemistry 

and Clinical Pathology 

• Rahul Lovhare. Rageeb Md. Usman, Sunil P Pawar, Textbook of Biochemistry and Clinical 

Pathology, 9781543343496 

• Milind J. Umekar , N. R. Kotagale , R. T. Lohiya, A Text Book Of Biochemistry & Clinical 

Pathology, Career Publication, ISBN13: 9788188739349 

 
20VP304: Community Pharmacy                                                             39 Hours  3 Credits 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22M.+R.+Chaudhari%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Y.+A.+Kulkarni%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22S.+B.+Gokhale%22
https://www.bookganga.com/eBooks/Books?AID=4687087182424850914
https://www.bookganga.com/eBooks/Books?AID=5301809687552567276
https://www.bookganga.com/eBooks/Books?AID=5258718316011258727
https://www.bookganga.com/eBooks/Books?PID=5710966004002362099


Unit-I Concept of health – Definition of physical health, mental health, 

social health, spiritual health determinants of health, indicators of 

health, concept of disease, natural history of diseases, the disease 

agents, concept of prevention of diseases. 

5 Hrs. 

Unit-II Nutrition and health – Classification of foods requirements, disease 

induced due to deficiency of proteins, Vitamins and minerals-

treatment and prevention. 

6 Hrs. 

Unit-III Environment and health – Water borne diseases control-medical 

entomology, arthropod borne diseases and their control, rodents, 

animals and diseases.  

Fundamental principles of microbiology – classification of 

microbes, isolation, and staining techniques of organisms of common 

diseases. 

8 Hrs. 

Unit-IV Communicable diseases – Causative agents, modes of transmission 

and prevention.  

a) Respiratory infections – Chicken pox, measles. Influenza, 

diphtheria, whooping cough and tuberculosis.  

b) Intestinal infections – Poliomyelitis. Hepatitis. Cholera. Typhoid, 

Food poisoning, Hookworm infection.  

c) Arthropod borne infections – plague, Malaria, Filariasis.  

d) Surface infections – Rabies, Trachoma, Tetanus, Leprosy.  

e) Sexually transmitted diseases – Syphilis. Gonorrhoea. AIDS.  

10 Hrs. 

Unit-V Non-communicable diseases – Causative agents, prevention, care and 

control; Cancer, Diabetes, Blindness, Cardiovascular diseases.  

Epidemiology – Its scope, methods, uses, and dynamics of disease 

transmission, immunity and immunization: Immunological products 

and their dose schedule. Principles of disease control and prevention, 

hospital acquired infection, prevention and control. Disinfection, types 

of disinfection, disinfection procedures, for faeces, urine, sputum, 

room linen, dead-bodies, instruments 

10 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

courses, the general intent is that hands-on exercises that enhance skills related to the 

theoretical input shall have to be assigned to students.  In general, skill portion be (50%of 

credits) and theory portion (50% of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill-based components that are assignments, field visit learning, self-study 

and the like. 

 
Course Objectives: 

• To understand meaning of wellbeing physically, mentally, socially and spiritually 

• To learn the importance of environmental health and nutrition  

• To learn about various communicable diseases, the vectors and their transmission 

• To lean the principles of epidemiology and non-communicable diseases 

 

Course Outcomes: 

• Discuss indicators of health, concept of disease, natural history of diseases, the disease agents 

• Able to Classify nutrients, diseases due to deficiency of proteins, vitamins and minerals- 

• Describe Water borne, diseases caused by rodents and animals and their control 

• Demonstrate communicable and non-communicable diseases and discuss epidemiology of a 

disease 

 



Text Books: 

• Jon Waterfield, Community Pharmacy Handbook, Pharmaceutical Press 2008, ISBN 

0853697167 

• Paul Rutter, Community Pharmacy, Pub.: Elsevier Health Services, 2011, ISBN: 

9780729580793 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.libraryofbook.com/books/community-pharmacy-handbook


 
 

20VP305: Technical Communication                                     3 Credits; 39Hours 

Unit-I Basics of Technical Communication: Importance of Technical 

Communication; Objectives and Characteristics of Technical 

Communication; Communication Cycle; Levels of 

Communication  

7 Hrs. 

Unit-II Listening Skills: Meaning and art of listening; listening and 

empathy in communication; Why don’t we listen (reasons for 

poor listening); Poor listening habits; Qualities of a good 

listener; Active versus passive listening; Barriers for effective 

listening; tips for effective listening 

8 Hrs. 

Unit-III Reading: Purpose of reading; Intensive, extensive and critical 

reading 

Effective Speaking: Confidence, clarity and fluency; Rate, 

volume, pitch , pause; Barriers to speaking; Public speaking 

8 Hrs. 

Unit-IV Effective Presentation Strategies: Planning, Tips for creating 

an impact on audience; Modes of delivery: Extemporaneous; 

Impromptu; Controlling nervousness and stage fright; Effective 

slides preparation skills 

8 Hrs. 

Unit-V Technical Writing: Importance, characteristics; Audience 

recognition and analysis; Techniques for good technical writing 

8 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for 

each courses, the general intent is that hands-on exercises that enhance skills related to 

the theoretical input shall have to be assigned to students.  In general,  skill portion be 

(50%of credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs 

and 1 credit will be for skill based components that are assignments, field visit learning, 

self study and the like. 

 
Course Objectives: 

• To know the importance and basics of technical communication 

• To learn reading and practice effective speaking 

• To understand effective presentations and prepare presentations 

• To familiarize with techniques of good technical writing 

 

Course Outcomes: 

• Demonstrate basic technical communication skills 

• Prepare and present to different audiences 

• Able to write effectively and perform in written and oral communication 

 

Text Books 

• Meenakshi Raman, Sangeeta Sharma, Technical Communication- Principles and 

Practice, 3rd Ed. Oxford University Press, 2015 

• Steve Mandel, Effective Presentation Skills, 2000, Course Learning Thomson 

Learning 

  



FOURTH SEMESTER SYLLABUS: B VOC 
JULY 2022 to DECEMBER, 2022 

 

20VP401: Nutraceuticals and Herbal Drugs                                  1 Credit: 13 Hrs. 

Unit-I Nutraceuticals: General aspects, Market, growth, scope and 

types of products available in the market.  

2 Hrs. 

Unit-II Health benefits and role of Nutraceuticals in ailments like 

Diabetes, CVS diseases, Cancer, Irritable bowel syndrome and 

various Gastro intestinal diseases. 

2 Hrs. 

Unit-III Study of herbs as health food: Alfaalfa, Chicory, Ginger, 

Fenugreek, Garlic, Honey, Amla, Ginseng, Ashwagandha, 

Spirulina 

3 Hrs. 

Unit-IV Herbal drugs industry: Present scope and future prospects. A 

brief account of plant based industries and institutions involved 

in work on medicinal and aromatic plants in India 

Herbal Drugs & Cosmetics: Ginseng, Garlic, Pepper & 

Ephedra.  

Fixed oils, waxes, gums colours, perfumes, protective agents, 

bleaching agents, antioxidants in products such as skin care, hair 

care and oral hygiene products.  

3Hrs. 

Unit-V Herbal formulations : Conventional herbal formulations like 

syrups, mixtures and tablets and Novel dosage forms like 

phytosomes 

3 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for 

each courses, the general intent is that hands-on exercises that enhance skills related to 

the theoretical input shall have to be assigned to students.  In general,  skill portion be 

(50%of credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs 

and 1 credit will be for skill based components that are assignments, field visit learning, 

self study and the like. 
 

Objectives:  

• To understand the significance of nutraceuticals and health benefits  

• To understand raw material as source of herbal drugs, herbal drug product  

• To know the herbal cosmetics, natural sweeteners, nutraceuticals  

• To have knowledge on herbal formulations 

 

Outcomes: 

• Describe latest nutraceuticals available in markets, their role in health and beneficial effects 

• Explain very common herbs that are medicinal in nature and such herbs serve as foods 

• Describe industrial herbal drugs including their formulations 

• Explain some herbal cosmetics of industrial importance 

 



Recommended Books: (Latest Editions)  

1. Textbook of Pharmacognosy by Trease & Evans. 

2. Textbook of Pharmacognosy by Tyler, Brady & Robber.  

3. Pharmacognosy by Kokate, Purohit and Gokhale  

4. Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of 

Botanicals. Business Horizons Publishers, New Delhi, India, 2002 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20VP402: Pharmaceutics II                                                       4 Credits: 52 Hrs. 

Unit-I Dispensed medications: 
Powders - Types of powders-Advantages and disadvantages of 

powders, Granules, Cachets and Tablet triturates. Preparation of 

different types of powders encountered in prescriptions. Weighing 

methods, possible errors in weighing.  

5 Hrs. 

Unit-II Liquid Oral Dosage Forms:  
Monophasic Liquid Dosage Forms: Commonly used vehicles, 

essential adjuvant like stabilizers, colourants and flavours, with 

examples. Syrups, Mouth washes, Elixirs, Ear Drops, Nasal drops  
Biphasic Liquid Dosage Forms:  

Suspension (elementary study) - Suspensions containing diffusible 

solids and liquids and their preparations. Study of the adjuvants used 

like thickening agents, wetting agents,  

Emulsions - Types of emulsions, identification of emulsion system, 

formulation of emulsions, selection of emulsifying agents. 

Preservation of emulsions.  

10 Hrs. 

Unit-III Semi-Solid Dosage Forms:  

Ointments - Types of ointments, classification and selection of 

dermatological vehicles. Preparation and stability of ointments by the 

following processes:  

(i) Trituration (ii) Fusion (iii) Chemical reaction (iv) Emulsification.  

Pastes - Difference between ointments and pastes, bases of pastes. 

Preparation of pastes and their preservation.  

Jellies - An introduction to the different types of jellies and their 

preparation.   

Suppositories and pessaries - Their relative merits and demerits, 

types of suppositories, Preparation and packing of suppositories. Use 

of suppositories for drug absorption.  

10 Hrs. 

Unit-IV Sterile Dosage Forms:  

Parenteral dosage forms - Definitions, General requirements for 

parenteral dosage forms. Types of parenteral formulations, vehicles, 

adjuvants, processing, personnel, facilities and Quality control. 

Preparation of Intravenous fluids  

Sterility testing - Particulate matter monitoring-Faulty seal 

packaging. 

8 Hrs. 

Unit-V Ophthalmic Products - Study of essential characteristics of different 

ophthalmic preparations. Formulation additives, special precautions in 

handling and storage of ophthalmic products. 

6 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

courses, the general intent is that hands-on exercises that enhance skills related to the 

theoretical input shall have to be assigned to students.  In general,  skill portion be (50%of 

credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill based components that are assignments, field visit learning, self study 

and the like. 

 
 
 
 
 



Course Objectives: This course will discuss the following aspects of pharmaceutical dosage forms  

1. To get exposed to basic concepts, types and need  

2. To understand advantages and disadvantages, methods of preparation / formulation 

3. To get knowledge on packaging and labelling requirements  

4. To know about basic quality control tests, concepts of quality assurance and good manufacturing 

practices  

 

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

1. Describe about the different dosage forms and their formulation aspects  

2. Explain the advantages, disadvantages and quality control tests of different dosage forms  

3. Discuss the importance quality assurance & good manufacturing practices 

 
Books recommended: (Latest editions)  

1. R. M. Mehta, Vallabh Prakashan, Text book of Pharmaceutics – II 

2. Gaud and Gupta, Nirali Prakashan, Pharmaceutics –II  

3. R. M. Mehta, Vallabh Prakashan, Dispensing Pharmacy 

4. R.S.Gaud, A.V.Yadav, S.B.Gokhle & P.G. Yeole, Nirali Prakashan, A Text Book Of 

Pharmaceutics 

5. P.V. Kasture, S.R. Parakh, S.B. Gokhale, A.R. Paradkar, Nirali Prakashan, A Text Book of 

Pharmaceutics. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

20VP403: Basics of manufacturing and pilot plant scale up   4 Credits -52Hours 

Unit-I General principles of pharmaceutical product 

manufacturing plant facility 

Biotechnology products 

Biotechnology product characteristics 

Biotechnology product manufacturing 

10 Hrs. 

Unit-II Pilot plant scale up 

Pilot plant design and operation  

General principles 

Pilot plant scale up for tablet dosage forms 

12 Hrs. 

Unit-III Pilot plant scale up 

Pilot plant scale up for oral liquids 

Pilot plant scale up for semi solids preparations 

10 Hrs. 

Unit-IV Pilot plant scale up 

Pilot plant scale up for parentarals 

Pilot plant scale up for biotechnology products 

10 Hrs. 

Unit-V Scaling up to large scale manufacturing 

What is a batch and what are the elements of large scale up 

Creation of MTD and BMR 

Principles of flexible manufacturing 

10 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

courses, the general intent is that hands-on exercises that enhance skills related to the 

theoretical input shall have to be assigned to students.  In general,  skill portion be (50%of 

credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill based components that are assignments, field visit learning, self study 

and the like. 
 

Course Objectives: 

• General principles of pharmaceutical manufacturing 

• Understanding biotechnology products 

• Pilot plant and scaling up for solids tablets, liquid orals, sterile formulations and  

semisolids 

 

Course Outcome: 

On successful completion of the course, the students will have ability to attain below: 

• Define key terms for cGMP; Demonstrate  knowledge of Good Manufacturing Practices 

and its perspectives 

• Demonstrate knowledge of Good Manufacturing Practice in global contexts. 

• Understanding of GMP regulations of EU, FDA and WHO 

• Knowledge of International Conference of Harmonization 

• Recognize the role of the FDA 

• Describe the different types of inspections and explain the Quality System 

Suggested Student Activities 

1. Give a real life example of scale up from lab to pilot to large scale: oral tablet.  

2. Give a real life example of scale up from lab to pilot to large scale: oral liquid.  



3. Give a real life example of scale up from lab to pilot to large scale: semisolid or 

parenteral.  

Reference Books: 

1. Bentleys Textbook of Pharmaceuticals   

2. Shayne Cox Gad PH.D., D.A.B.T., Pharmaceutical Manufacturing Handbook: 

Production and Processes; Editor(s) First published:28 August 2007; Print 

ISBN:9780470259580 |Online ISBN:9780470259818 |DOI:10.1002/9780470259818; 

Copyright © 2008 John Wiley & Sons, Inc. 

3. Mehdi Nafissi, John A. Ragan, Keith M. DeVries, From Bench to Pilot Plant: Process 

Research in the Pharmaceutical Industry, American Chemical Society, 2002 

- Medical - 151 pages  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Medical%22&source=gbs_ge_summary_r&cad=0


 
 

20VP404: FORMULATIVE PHARMACY-                            4 Credits - 52 Hours 

Unit-I Preformulation Studies: Goals and objectives, study of 

physicochemical characteristics of drug substances.  

a. Physical properties: Physical form (crystal & amorphous), 

particle size, shape, flow properties, solubility profile (pKa, pH, 

partition coefficient), polymorphism  

b. Chemical Properties: Hydrolysis, oxidation, reduction,  

polymerization BCS classification of drugs  

10 Hrs. 

Unit-II Tablets: Introduction, ideal characteristics of tablets, 

classification of tablets. Excipients, Formulation of tablets, 

granulation methods, compression and processing problems; 

Equipments and tablet tooling. Tablet coating: Types of 

coating, coating materials, formulation of coating composition, 

methods of coating, equipment  

10 Hrs. 

Unit-III Capsules: Hard gelatin capsules: size of capsules, Filling, 

finishing and special techniques of formulation of hard gelatin 

capsules. In process and final product quality control tests for 

capsules.  

Soft gelatin capsules: Nature of shell and capsule content, size 

of capsules, Packing, storage and stability testing of soft gelatin 

capsules Pellets: Introduction, formulation requirements, 

palletization process, equipment for manufacture of pellets 

10 Hrs. 

Unit-IV Parenteral Products: Definition, types, advantages and 

limitations. Production procedure, production facilities and 

controls 

Formulation of injections, sterile powders, emulsions, 

suspensions, large volume parenteral and lyophilized products, 

Sterilization.  

Containers and closures selection, filling and sealing of 

ampoules, vials and infusion fluids.  

10 Hrs. 

Unit-V Cosmetics: Formulation and preparation of the following 

cosmetic preparations: lipsticks, shampoos, cold cream and 

vanishing cream, tooth pastes, hair dyes and sunscreens.  

 

Pharmaceutical Packaging Materials Science: Materials used 

for packaging of pharmaceutical products, factors influencing 

choice of containers, legal and official requirements for 

containers, stability aspects of packaging materials, quality 

control tests. 

10 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

course, the general intent is that hands-on exercises that enhance skills related to the theoretical 

input shall have to be assigned to students.  In general, skill portion be (50%of credits) and 

theory portion (50% of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill-based components that are assignments, field visit learning, self-study 

and the like. 

 



 
 
 
Objectives: 

1. To Know the various pharmaceutical dosage forms and their manufacturing techniques.  

2. To Know various considerations in development of pharmaceutical dosage forms  

3. To Formulate solid, liquid and semisolid dosage forms and evaluate them for their quality 

 
Outcomes: After successful completion of the course student will be able to: 

• Describe tablets, their classification types and explain the ideal characteristics of tablets 

• Explain Capsules made from hard and soft and final product quality control tests for capsules.  

• Define and describe parenteral product types, formulation of injections, and containers and 

closures selection of ampoules, vials and infusion fluids. 

• Demonstrate materials that are used for packaging pharma products including their essential 

requirements; Describe cosmetics, their formulative preparations 

 

 

Books Recommended   

Recommended Books: (Latest Editions)  

1. by H.A. Liberman, Leon Lachman & J.B.Schwartz, Pharmaceutical dosage forms - Tablets, volume 

1 -3  

2. Liberman & Lachman, Pharmaceutical dosage form - Parenteral medication vol- 1&2  

3. Liberman & Lachman, Pharmaceutical dosage form disperse system VOL-1  

4. Gilbert S. Banker & C.T. Rhodes, Modern Pharmaceutics, 3rd Edition  

5. Remington: The Science and Practice of Pharmacy, 20th edition Pharmaceutical Science (RPS)  

6. Liberman & Lachman, Theory and Practice of Industrial Pharmacy 

7. M.E.Aulton, Churchill livingstone, Pharmaceutics- The science of dosage form design, Latest 

edition  

8. H. C.Ansel, Lea &Febiger, Introduction to Pharmaceutical Dosage Forms, Philadelphia, 5thedition, 

2005 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

20VP405: Pharmaceutical Engineering                                    3 Credits; 39 Hrs. 

Unit-I Unit operations- Introduction, classification of unit operations, 

fundamental principles 

Fluid flow-mention of fluid properties such as viscosity, surface 

tension of fluid, and hydrostatic infusing fluid flow, Bernoulli’s 

Theorem, flow of liquids in pipes, laminar and turbulent flow 

5 Hrs. 

Unit-II Heat transfer-mention of different modes of heat transfer e.g. 

conduction, convection and radiation;  

Mass transfer and molecular diffusion in liquids, mass transfer in 

turbulent and laminar flow, interfacial mass transfer 

5 Hrs. 

Unit-III Refrigeration, air condition and humidification; hygrometry, 

humidification and dehumidification 

Mixing: A) liquid-liquid mixing, B) Mixing small quantities of solids 

in liquids, C) Mixing large quantities of solids in liquids, perfect 

mixing and random mixing, degree of mixing, mechanism of mixing 

and demixing, rate of mixing,  

Drying: Objectives, applications and mechanism of drying process, 

merits and demerits of tray driers, drum dryer, spray dryer 

8 Hrs. 

Unit-IV Emulsification and Homogenization: Process and equipment used 

and equipment selection for, including colloid mills, Silverson type 

homogenizer 

5 Hrs. 

Unit-V Filtration: Objectives, applications factors influencing filtration, filter 

media, advantages and disadvantages of plate and frame filter 

Centrifugation- objective and requirements ; perforated and non-

perforated basket centrifuge, Super centrifuge 

5 Hrs. 

Notes: 

BVoC - PMT program is skill-intensive program.  Although credits are specified for each 

courses, the general intent is that hands-on exercises that enhance skills related to the 

theoretical input shall have to be assigned to students.  In general,  skill portion be (50%of 

credits) and theory portion (50%  of credits) for each course. 

For example, if a course has 2 credits, 1 credit (13 hours) will be for theoretical inputs and 1 

credit will be for skill based components that are assignments, field visit learning, self study 

and the like. 

 
Course objectives: 

• To know various unit operations used in pharmaceutical industries 

• To understand material handling techniques 

• To carryout various processes involved in pharmaceutical manufacturing processes 

 

Course outcomes: 

• Explain the fundamental principles different unit operations and their 

classification 

• Describe principles of heat and mass transfer 

• Discuss refrigeration principles, mixing of various forms such as solids, liquids  

• Explain in details the process of drying, emulsification, homogenization, filtration 

and centrifugations 

 

Recommended Books: 

• Walter L Badger & Julius Banchero, Introduction to chemical engineering 

• Martin, Theory and practice of Industrial Pharmacy 



• CVS Subrahmanyam, Pharmaceutical engineering principles and practices 

• Macabe Smith, Unit operation of chemical engineering 

 

 


