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SYLLABI OF

M. PHARM. - (REGULAR) 2 YEAR PROGRAMS 

1. MEDICINAL CHEMISTRY & DRUG DISCOVERY

2. PHARMACEUTICAL BIO - TECHNOLOGY)

3. PHARMACEUTICS
4. PHARMACOLOGY

5. QUALITY ASSURANCE

6. PHARMACOGNOSY & HERBAL DRUG TECHNOLOGY
GYAN VIHAR SCHOOL OF PHARMACY

EDITION 2014-15
GYAN VIHAR SCHOOL OF PHARMACY

M PHARMACY – 2 YEAR PROGRAM

The professional pharmacy curriculum is designed to produce Pharmaceutical Research scientist who has the abilities and skills which are necessary to achieve outcomes related to:

· Drug Discovery and development 

· Formulation and development

· Quality assurance and Quality control of medications 

· Promoting public health 

· Providing drug information and education 

In order to provide students with the opportunity to develop a strong foundation on which to build these skills, the six course curriculums are: 

Pharmaceutics is the study of the quantitative aspects of drug delivery, and involves the design, development, and evaluation of drugs in combination with an appropriate dosage form.  A pharmaceutical scientist characterizes physical properties of drugs , develops innovative delivery systems for drugs ,quantitatively evaluates drug absorption, distribution, metabolism, excretion, and pharmacological activity in the living organism. 

Pharmaceutical chemistry emphasizes the application of chemical sciences to pharmacy. Some of the courses deal with chemicals used as medicines - their use, nature, preparation and preservation. In other courses, attention is given to the processes and tests used to determine the purity and strength of a chemical or its pharmaceutical form. The pharmacy student learns, for example, how to find out if aspirin is pure, or how to determine how much vitamin C is contained in a particular solution or tablet. 

Pharmacognosy deals with the nature and sources of "natural drugs" - those obtained from plants or animals, either directly or indirectly. For example, with a drug such as quinine, this study involves the source, the commercial production, the marketing, the chief pure chemicals contained in the drug, and the uses made of the drug and its derivatives.

Pharmacology is concerned with understanding the action of drugs in the body. Attention is given to the effects of various doses of each medicinal substance and to the different ways in which medicine can be introduced into the body. The effects of poisons and the means to overcome them are studied in toxicology. Generally, animal tests are required to learn the strength of drugs. Physicians know a great deal about pharmacology and toxicology; yet, as the expert about drugs, the pharmacist must maintain this knowledge to an even greater extent.

Quality assurance is concerned with assurance of quality of drugs and products as per official standards.

Pharmaceutical Biotechnology is concerned with the production of Pharmaceutical products by biotechnological tools.

Role in nation development

(1) As a member of the health team in a health facility 
• Not only dispenses medications but also is the authority on issues related to drug treatment  
• Contributes to the delivery of effective, qualitative and equitable health services; 
• Contributes to the development and management of human resources for health. 
(2) As a Professional operating a Pharmacies 
• Sells/dispenses medicines whose availability and affordability is one of the key dimensions of quality health services; Provides access to health care and renders some public health services (e.g. health education, screening). 

• Employs labour and contribute to reduction of unemployment. 
(3) As an Industrialist 
• Provides investment which is crucial for econ growth; 
• Employs labour/reduces unemployment; 
• Produces medicines and, therefore, contributes to gross domestic product; 
• Contributes to the conservation of the country’s foreign exchange earnings through import- substitution production. 
(4) As a professional working in the pharmaceutical industry 
• Involved in research leading to the development of new drugs and testing their effects. 
• Plays a central role in the quality assurance of manufactured drugs. 
(5) As a member of the top management of Ministry of Health 
• Contributes to the development and implementation of health policies, strategies and plans; 
• Plays a leading role in the development and implementation of drug - related policies. 
(6) As a member of the elite group 
• Participates (or should participate) in national debates on national social, economic and political issues; 

CONTRIBUTION OF PHARMACY/PHARMACISTS TO ECONOMIC DEVELOPMENT 
 Their contribution as health service providers enhances increased productivity and general well being at micro and macro levels – contributes, therefore, to breaking the VICIOUS CIRCLE of ill-health, poverty and underdevelopment and converting, it to the VIRTUOUS CIRCLE of improved health status, increased prosperity and sustainable development; 
 Their direct involvement in the pharmaceutical industry as investors/owners, producers, employers etc – contributes, therefore, to GDP growth, employment, conservation of foreign exchange, attraction of foreign (direct) investment etc. 

Global Trends reflecting in the curriculum

The curriculum incorporate all recent trends in development of Pharmaceutical Research, such as, Advanced analytical techniques, novel industrial technologies, Advanced drug delivery systems, Modern research methodologies, product management and regulatory affairs, Plant drug standardization and herbal drug development, industrial biotechnology.

Possibility motivation and scope of self development

Pharmaceutical science helps identify preferred of optimal methods to deliver or dose a drug and reliably ensure therapeutic benefit with minimal side effects at the physiological site of action or disease. The field requires high level scientific input from scientists trained across several disciplines, including medicine, pharmacology, medicinal chemistry, analytical chemistry, process chemistry, and pharmaceutics. 

The outgoing students are self developed with respect to:  Acquisition, application and integration of knowledge, research skills, including the ability to define problems, and access, retrieve and evaluate information, critical thinking and problem-solving skills, literacy and numeric skills, responsible behavior to self, others and society, interpersonal and communications skills, teamwork, and personal and group leadership skills, creativity and aesthetic appreciation and a desire for continuous learning
Placement Opportunities

Drug delivery is now a billion dollar business with enormous clinical, technical and strategic contributions to modern therapeutics. Many pharmaceutical researchers in industry choose a scientific career ladder, while others transfer to administrative career tracks. As the nature of industrial pharmaceutical research becomes more sophisticated, those researchers with strong scientific backgrounds compete more effectively for management positions. The increasing number of pharmaceutically trained individuals now entering the upper levels of management will have an increasingly significant impact on the direction of health related research programs in the future. The demand for outstanding researchers in pharmacy will, therefore, continue to grow.

GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharma. 

(Medicinal Chemistry & Drug Discovery) 2 Year Program

Edition 2014
I Year 










I Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 503
	Drug Design and Development
	4
	3
	1
	-
	3
	30
	70

	3
	PH 505
	Advanced Organic Chemistry 
	4
	3
	1
	-
	3
	30
	70

	4
	HS 531
	 Soft  Skills I


	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	5
	PH 551
	Practical – Advanced Analytical 

Techniques
	5
	-
	-
	9
	6
	60
	40

	6
	PH 553
	Practical – Advanced Organic Chemistry
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	GRAND TOTAL
	27
	12
	3
	18
	 
	 
	 

	 
	 
	TOTAL TEACHING LOAD
	 
	33
	 
	 
	 
	 
	 


  I Year 










II Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 502
	Advanced Medicinal Chemistry 
	4
	3
	1
	-
	3
	30
	70

	2
	PH 504
	Advances in Drug Discovery Methodology 
	4
	3
	1
	-
	3
	30
	70

	3
	PH 506
	Quality Management &Regulatory Aspects 
	4
	3
	1
	-
	3
	30
	70

	4
	HS 532
	Soft Skills II
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 552
	Practical - Advanced Medicinal Chemistry 
	5
	-
	-
	9
	6
	60
	40

	5
	PH 554
	Practical - Drug Discovery-II 
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


        L = Lecture

T = Tutorial




CE = Continuous Evaluation 

       S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharma. 

(Medicinal Chemistry & Drug Discovery) 2 Year Program 

Edition 2014
II Year 









III Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey,  Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	-


II Year 










IV Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	-


        L = Lecture

T = Tutorial




CE = Continuous Evaluation 

       S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmaceutical Bio - Technology) 2 Year Program 

Edition 2014
I Year 










I Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 507
	Molecular Biotechnology
	4
	3
	1
	-
	3
	30
	70

	3
	PH 509
	Advances In Pharmaceutical Biotechnology-I
	4
	3
	1
	-
	3
	30
	70

	4
	HS 531
	Soft Skill I
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 551
	Practical - Advanced Analytical Techniques
	5
	-
	-
	9
	6
	60
	40

	5
	PH 555
	Practical - Molecular Biotechnology
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


I Year 










II Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 508
	Microbial And Cellular Biotechnology
	4
	3
	1
	-
	3
	30
	70

	2
	PH 510
	Industrial Biotechnology
	4
	3
	1
	-
	3
	30
	70

	3
	PH 512
	Advances In Pharmaceutical Biotechnology-II
	4
	3
	1
	 
	3
	30
	70

	4
	HS 532
	Soft Skill II
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 556
	Practical - Microbial And Cellular Biotechnology
	5
	-
	-
	9
	6
	60
	40

	5
	PH 558
	Practical - Industrial Biotechnology
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


        
L = Lecture

T = Tutorial




CE = Continuous Evaluation 

S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmaceutical Bio - Technology) 2 Year Program  

Edition 2014
II Year 









III Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey,  Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	-


II Year 









IV Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	-
	

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	


       
 L = Lecture

T = Tutorial




CE = Continuous Evaluation 

       
 S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for 

M. Pharm. (Pharmaceutics) 2 Year Program

Edition 2014
   I Year  -    









 I Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 511
	Industrial Pharmacy - I
	4
	3
	1
	-
	3
	30
	70

	3
	PH 513
	Pharmaceutical Management And Regulatory Affairs
	4
	3
	1
	-
	3
	30
	70

	4.
	PH531
	Soft skills - I
	3
	3
	
	
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	5
	PH 551
	Practical - Advanced Analytical Techniques
	5
	-
	-
	9
	6
	60
	40

	6
	PH 557
	Practical - Industrial Pharmacy - I
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


I Year --








 II Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 514
	Industrial Pharmacy – II
	4
	3
	1
	-
	3
	30
	70

	2
	PH 516
	Advances in Drug Delivery System 
	4
	3
	1
	-
	3
	30
	70

	3
	PH 518
	Bio –Pharmaceutics & Pharmacokinetics
	4
	3
	1
	-
	3
	30
	70

	4.
	PH532
	Soft skills- II
	3
	3
	
	
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	5
	PH 560
	Practical - Industrial Pharmacy – II
	5
	-
	-
	9
	6
	60
	40

	6
	PH 562
	Practical - Advances in Drug Delivery System 
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


     L = Lecture

T = Tutorial


CE = Continuous Evaluation 

       S = Seminar

P = Practical 


ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for 

M. Pharm. (Pharmaceutics) 2 Year Program
Edition 2014
II Year 










III Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey,  Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	
	-


II Year 










IV Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	-
	

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	


L = Lecture

T = Tutorial


CE = Continuous Evaluation 

S = Seminar

P = Practical 


ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmacology) 2 Year Program
Edition 2014
I Year 










I Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 519
	Principles of Pharmacotherpeutics
	4
	3
	1
	-
	3
	30
	70

	3
	PH 521
	Drug Targets
	4
	3
	1
	-
	3
	30
	70

	4
	HS 531
	Soft Skill I
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 551
	Practical - Advanced Analytical Techniques
	5
	-
	-
	9
	6
	60
	40

	5
	PH 561
	Practical - Principles of Pharmacotherpeutics
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


I Year 










II Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 526
	Drug Evaluation Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 528
	Drug Discovery, Development and Regulation
	4
	3
	1
	-
	3
	30
	70

	3
	PH 530
	Advances in Drug Targets
	4
	3
	1
	-
	3
	30
	70

	4
	HS 532
	Soft Skill II
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 568
	Practical - Drug Evaluation Techniques
	5
	-
	-
	9
	6
	60
	40

	5
	PH 570
	Practical - Drug Discovery, Development And Regulation
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


    
 L = Lecture

T = Tutorial




CE = Continuous Evaluation 

S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmacology) 2 Year Program
Edition 2014
II Year 










III Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey,  Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	
	-


II Year 










IV Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	-
	

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	


     L = Lecture

T = Tutorial




CE = Continuous Evaluation 

    S = Seminar

P = Practical 




ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharma. 

M. Pharm. (Quality Assurance) (Regular) 2Year Program 

Edition 2014
I Year









 I – Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 523
	Quality Assurance - I 
	4
	3
	1
	-
	3
	30
	70

	3
	PH 525
	Preformulation & Product Development
	4
	3
	1
	-
	3
	30
	70

	4
	HS 531
	Soft  Skills- I
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 551
	Practical - Advanced Analytical Techniques
	5
	-
	-
	9
	6
	60
	40

	5
	PH 563
	Practical - Pre-formulation & Product Development
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


L* = Lecture
T/S* = Tutorial/Seminar
P* = Practical
I Year









II – Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 532
	Modern Research Methodologies
	4
	3
	1
	-
	3
	30
	70

	2
	PH 534
	Quality Assurance – II
	4
	3
	1
	-
	3
	30
	70

	3
	PH 536
	Drug Regulatory Affairs
	4
	3
	1
	-
	3
	30
	70

	4
	HS 532
	Soft  Skills II
	3
	3
	-
	-
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	4
	PH 572
	Practical - Modern Research Methodologies
	5
	-
	-
	9
	6
	60
	40

	5
	PH 574
	Practical - Quality Assurance – II
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	6
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


L* = Lecture
T/S* = Tutorial/Seminar
P* = Practical

GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharma. 

M. Pharm. (Quality Assurance) (Regular) 2Year Program 

Edition 2014
II Year







III – Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	 
	 

	 
	 
	Total Teaching Load
	-
	-
	-
	32
	-
	-
	-


II Year 








IV – Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation, Project Seminar & Viva Voce
	16
	-
	-
	32
	-
	 60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	 
	 

	 
	 
	Total Teaching Load
	-
	-
	-
	32
	-
	-
	-


GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmacognosy & Herbal Drug Technology) 2 Year Program
Edition 2014
I Year  --     







  I Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 501
	Advanced Analytical Techniques
	4
	3
	1
	-
	3
	30
	70

	2
	PH 515
	Plant Drug Standardization
	4
	3
	1
	-
	3
	30
	70

	3
	PH 517
	Biogenesis & Chemistry of Natural Products
	4
	3
	1
	-
	3
	30
	70

	4.
	HS 531
	Soft skills - I
	3
	3
	
	
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	5
	PH 551
	Practical - Advanced Analytical Techniques
	5
	-
	-
	9
	6
	60
	40

	6
	PH 559
	Practical - Plant Drug Standardization 
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


I Year ----








 II Semester

	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	A. Theory
	 
	 
	 
	 
	 
	 
	 

	1
	PH 520
	Advanced Pharmacognosy
	4
	3
	1
	-
	3
	30
	70

	2
	PH 522
	Herbal Drug formulation & Standardization 
	4
	3
	1
	-
	3
	30
	70

	3
	PH 524
	Medicinal Plant Biotechnology
	4
	3
	1
	-
	3
	30
	70

	4.
	PH 532
	Soft skills- II
	3
	3
	
	
	3
	30
	70

	 
	 
	B. Practical
	 
	 
	 
	 
	 
	 
	 

	5
	PH 564
	Practical - Advanced Pharmacognosy
	5
	-
	-
	9
	6
	60
	40

	6
	PH 566
	Practical - Herbal Drug Formulation & Standardization 
	5
	-
	-
	9
	6
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	7
	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	100 
	 

	 
	 
	Total 
	27
	12
	3
	18
	 
	 
	 

	 
	 
	Total Teaching Load
	 
	33
	 
	 
	 
	 
	 


     L = Lecture

T = Tutorial


CE = Continuous Evaluation 

       S = Seminar

P = Practical 

ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY

Teaching and Examination Scheme for M. Pharm. 
(Pharmacognosy & Herbal Drug Technology) 2 Year Program
Edition 2014
II Year 










III Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	SM 653
	Literature Survey,  Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	
	C. Discipline & Co Curricular Activities
	 
	 
	 
	 
	 
	 
	 

	2
	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 100
	 

	 
	 
	Total 
	18
	-
	-
	32
	-
	-
	-

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	
	-


II Year 










IV Semester
	S. No.
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	
	L
	T/S
	P
	
	CE
	ESE 

	 
	 
	Practical
	-
	-
	-
	-
	-
	-
	-

	1
	DI 650
	Project Dissertation , Seminar & Viva Voce
	16
	-
	-
	32
	-
	60
	40

	 
	 
	Total 
	16
	-
	-
	32
	-
	-
	

	 
	 
	Total Teaching Load
	
	-
	-
	32
	-
	-
	


L = Lecture

T = Tutorial


CE = Continuous Evaluation 

S = Seminar

P = Practical 


ESE = End Semester Examination
GYAN VIHAR SCHOOL OF PHARMACY
LIST OF COURSES FOR M. PHARMA PROGRAM
	Course Code
	Course Name
	Credits
	Contact Hrs/Wk.
	Exam Hrs.
	Weightage (in%)

	
	
	
	L
	T/S
	P
	
	CE
	ESE

	PH 501
	AdvancedAnalytical Techniques
	5
	3
	3
	-
	3
	30
	70

	PH 502
	Advanced Medicinal Chemistry 
	5
	3
	3
	-
	3
	30
	70

	PH 503
	Drug Design and Development
	5
	3
	3
	-
	3
	30
	70

	PH 504
	Advances in Drug Discovery Methodology 
	5
	3
	3
	-
	3
	30
	70

	PH 505
	Advanced Organic Chemistry 
	5
	3
	3
	-
	3
	30
	70

	PH 506
	Quality Management &Regulatory Aspects 
	5
	3
	3
	-
	3
	30
	70

	PH 507
	Molecular Biotechnology
	5
	3
	3
	-
	3
	30
	70

	PH 508
	Microbial And Cellular Biotechnology
	5
	3
	3
	-
	3
	30
	70

	PH 509
	Advances In Pharmaceutical Biotechnology-I
	5
	3
	3
	-
	3
	30
	70

	PH 510
	Industrial Biotechnology
	5
	3
	3
	-
	3
	30
	70

	PH 511
	Industrial Pharmacy - I
	5
	3
	3
	-
	3
	30
	70

	PH 512
	Advances In Pharmaceutical Biotechnology-II
	5
	3
	3
	-
	3
	30
	70

	PH 513
	Pharmaceutical Management And Regulatory Affairs
	5
	3
	3
	-
	3
	30
	70

	PH 514
	Industrial Pharmacy – II
	5
	3
	3
	-
	3
	30
	70

	PH 515
	Plant Drug Standardization
	5
	3
	3
	-
	3
	30
	70

	PH 516
	Advances in Drug Delivery System 
	5
	3
	3
	-
	3
	30
	70

	PH 517
	Biogenesis & Chemistry of Natural Products
	5
	3
	3
	-
	3
	30
	70

	PH 518
	Bio –Pharmaceutics & Pharmacokinetics
	5
	3
	3
	-
	3
	30
	70

	PH 519
	Principles of Pharmacotherapeutics
	5
	3
	3
	-
	3
	30
	70

	PH 520
	Advanced Pharmacognosy
	5
	3
	3
	-
	3
	30
	70

	PH 521
	Drug Targets
	5
	3
	3
	-
	3
	30
	70

	PH 522
	Herbal Drug formulation & Standardization 
	5
	3
	3
	-
	3
	30
	70

	PH 523
	Quality Assurance - I 
	5
	3
	3
	-
	3
	30
	70

	PH 524
	Medicinal Plant Biotechnology
	5
	3
	3
	-
	3
	30
	70

	PH 525
	Preformulation & Product Development
	5
	3
	3
	-
	3
	30
	70

	PH 526
	Drug Evaluation Techniques
	5
	3
	3
	-
	3
	30
	70

	PH 528
	Drug Discovery, Development and Regulation
	5
	3
	3
	-
	3
	30
	70

	PH 530
	Advances in Drug Targets
	5
	3
	3
	-
	3
	30
	70

	PH 532
	Modern Research Methodologies
	5
	3
	3
	-
	3
	30
	70

	PH 534
	Quality Assurance – II
	5
	3
	3
	-
	3
	30
	70

	PH 536
	Drug Regulatory Affairs
	5
	3
	3
	-
	3
	30
	70

	PH 551
	Practical - AdvancedAnalytical Techniques
	5
	-
	-
	9
	6
	60
	40

	PH 552
	Practical - Advanced Medicinal Chemistry 
	5
	-
	-
	9
	6
	60
	40

	PH 553
	Practical - Advanced Organic Chemistry
	5
	-
	-
	9
	6
	60
	40

	PH 554
	Practical - Drug Discovery-II 
	5
	-
	-
	9
	6
	60
	40

	PH 555
	Practical - Molecular Biotechnology
	5
	-
	-
	9
	6
	60
	40

	PH 556
	Practical - Microbial And Cellular Biotechnology
	5
	-
	-
	9
	6
	60
	40

	PH 557
	Practical - Industrial Pharmacy - I
	5
	-
	-
	9
	6
	60
	40

	PH 558
	Practical - Industrial Biotechnology
	5
	-
	-
	9
	6
	60
	40

	PH 559
	Practical - Plant Drug Standardization 
	5
	-
	-
	9
	6
	60
	40

	PH 560
	Practical - Industrial Pharmacy – II
	5
	-
	-
	9
	6
	60
	40

	PH 561
	Practical - Principles of Pharmacotherapeutics
	5
	-
	-
	9
	6
	60
	40

	PH 562
	Practical - Advances in Drug Delivery System 
	5
	-
	-
	9
	6
	60
	40

	PH 563
	Practical - Pre-formulation & Product Development
	5
	-
	-
	9
	6
	60
	40

	PH 564
	Practical - Advanced Pharmacognosy
	5
	-
	-
	9
	6
	60
	40

	PH 566
	Practical - Herbal Drug Formulation & Standardization 
	5
	-
	-
	9
	6
	60
	40

	PH 568
	Practical - Drug Evaluation Techniques
	5
	-
	-
	9
	6
	60
	40

	PH 570
	Practical - Drug Discovery, Development And Regulation
	5
	-
	-
	9
	6
	60
	40

	PH 572
	Practical - Modern Research Methodologies
	5
	-
	-
	9
	6
	60
	40

	PH 574
	Practical - Quality Assurance – II
	5
	-
	-
	9
	6
	60
	40

	PH 810
	MODERN PHARMACY PRACTICE        
	3
	-
	-
	-
	3
	30
	70

	HS 531
	Soft Skill I
	5
	3
	-
	-
	3
	30
	70

	HS 532
	Soft Skill II
	5
	3
	-
	-
	3
	30
	70

	DI 650
	Project Dissertation
	9
	-
	-
	18
	-
	-
	-

	SM 653
	Seminar & Viva Voce
	9
	-
	-
	18
	-
	-
	-

	SM 655
	Project Seminar & Viva Voce
	9
	-
	-
	18
	-
	-
	-

	DC 501
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 
	 

	DC 502
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 
	 

	DC 601
	Discipline & Co Curricular Activities
	2
	-
	-
	-
	-
	 
	 


PH 501   ADVANCED ANALYTICAL TECHNIQUES 


C (L, T, P) = 5 (3, 3, 0)
	Unit
	Course Contents
	Hours 

	I 
	Ultraviolet and visible spectroscopy & infrared spectroscopy: Ultraviolet and visible spectroscopy: Introduction, energy levels, selection rules; Instrumentation, Woodward Fieser, Influence of substituents on spectral characteristics, solvent effect, methodology, spectral correlation with structure. Beer Lambert’s Law, Photometric Calculations, Numerical Problems on Calculation of max, Assay of Drugs (With the help E1cm, 1% and and Application of UV-Visible Spectroscopy in different Pharmacy. Infrared  spectroscopy: Introduction of I.R., Instrumentation, types of vibrations of organic compounds, origin of IR spectra, characteristics regions of the spectrum, Fourier Transform and its effect on resolution of peaks, influence of substituents, ring size, hydrogen bonding, vibrational coupling, field effects on frequency, methodology, FTIR theory and applications. Spectral interpretation with example, Assay of Pharmaceuticals using IR photometric measurements. Application of IR Spectroscopy in Pharmacy.
	8

	II
	Nuclear Magnetic Resonance Spectroscopy & Mass Spectrometry Nuclear Magnetic Resonance Spectroscopy: Introduction of NMR, Instrumentation, chemical shift, shielding, relaxation process, chemical & magnetic non equivalence, local diamagnetic shielding and magnetic anisotropy, spin splitting, Pascal triangle, coupling constant, mechanism of coupling. Effect of stereochemistry on the spectrum, shift reagent, application of H1NMR with some examples. Introduction of 2D, 3D and C13 NMR along with their applications in structure elucidation. Numerical Problems on Calculation of max, Assay of Drugs (With the help E1cm, 1% and and Application of NMR Spectroscopy in Pharmacy.  

Mass Spectrometry: Introduction of mass, Instrumentation, types of ions, molecular ion, fragment ion, rearrangement ion, metastable ion, Isotopic ions and their corresponding peaks, rules of fragmentation, Mc Lafferty rearrangement, Retro Diels Alder and other fragmentation patterns. Introduction and applications of newer techniques like CIMS, FIMS, FABMS and MALDI.  
	8

	 III
	Chromatographic Techniques

a) Classification of conventional chromatographic methods based on mechanism of separation: paper chromatography, thin layer chromatography, ion exchange chromatography, column chromatography and affinity chromatography – techniques and applications.

b) Theory, Principle, Instrumentation and applications of following chromatographic techniques – Gas Chromatography (GC), high performance liquid chromatography (HPLC), RP – HPLC, high performance thin layer chromatography (HPTLC), Introduction to  LC-MS, GC-MS.
	8

	 IV 
	Electrophoresis & Radio Immuno Assay Electrophoresis: Theory and principles, instrumentation, moving boundary electrophoresis, Zone Electrophoresis (ZE), Isoelectric focusing (IEF) and applications.

Radio Immuno Assay: Introduction, Principle, Theory and Methods in Radio Immuno Assay, Related Immuno Assay procedures and Applications of RIA Techniques.
	8

	V
	Thermal and Diffraction methods of Analysis & Statistical Analysis Thermal and Diffraction methods of Analysis: Introduction of thermal methods of analysis, principle instrumentation and application of TGA and DSC. Diffraction of light, Introduction of X-Ray and electron diffraction, De broglie Equation, principle instrumentation and application of X-Ray and electron diffraction. 

Statistical Analysis: Introduction of Statistics and Bio-statistics, significance of statistical methods, normal distribution, probability, degree of freedom, standard deviation, correlation, variance, accuracy, precision, , reliability of results, confidence interval, Test for statistical significance – students T-test, F-test, Chi-square test, correlation and regression. Pharmaceutical Applications of statistics and Bio-statistics (Statistical quality control, experimental design in clinical trials and validation, basic techniques in optimization.)
	8

	
	Total
	40


REFERENCES: 

1. Spectrometric identification of Organic Compounds, Robert. M. Silverstein et al, 7th Edition, 1981.

2. Fundamentals of Mathematical Statistics, S.C. Gupta and V.K. Kapoor.

3. Principles of Instrumental Analysis by Donglas A. Skoog, James, J. Leary, 4th Edition.

4. Pharmaceutical Analysis – Modern Methods – Part A, Part B, James W. Munson – 2001.

5. Vogel’s Text Book of Quantitative Chemical Analysis, 6th Edition, 2004.

6. Chromatographic Analysis of Pharmaceuticals, John A. Adamovics, 2nd Edition.

7. Practical Pharmaceutical Chemistry, Part two, A. H. Beckett & J. B. Stenlake – 4th Edition.

8. Instrumental Methods of Chemical Analysis – B. K. Sharma - 9th Edition.

9. Organic Spectroscopy – William Kemp, 3rd Edition.

10. Techniques and Practice of Chromatography – Raymond P. W. Scott, Vol. 70.

11. Identification of Drugs and Pharmaceutical Formulations by Thin Layer Chromatography – P. D. Sethi, Dilip Charegaonkar, 2nd Edition.

12. HPTLC – Quantitative Analysis of Pharmaceutical Formulations – P. D. Sethi.

13. Liquid Chromatography – Mass Spectrometry, W. M. A. Niessen, J. Van Der Greef, Vol. 58.

14. Stereo Chemistry – Conformation and Mechanism by P. S. Kalsi, 2nd Edition.

PH 502   ADVANCED MEDICINAL CHEMISTRY



C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Cardiovascular Drugs - Cardiac Drugs: Antianginal, Vasodilators, Antiarrhythmics Endogenous Vasoactive Peptides Hematopoietic Agents Antihyperlipidemic Agents
	8

	II
	Hormone - Thyroid Hormones and Thyromimetics Fundamentals of Steroid Chemistry and Biochemistry Female Sex Hormones, Contraceptives, And Fertility Drugs Male Sex Hormones, Analogs, and Antagonists Insulin and Hypoglycemic Agents Peptide and Protein Hormones Peptide Neurotransmitters, and Therapeutic Agents
	8

	III
	Analgesic & Anti-Inflammatory Drugs - Anti-Inflammatory Steroids NSAID Cox-2 Inhibitors And Leukotriene Modulators Narcotic Analgesics. Drugs for metabolic disorders and Dysfunction - Hypoglycemic, Anti-hyperlipidemic, Antiobesity, Hepatoprotective agents. Drugs acting on eye
	8

	IV
	Chemotherapy-I - Molecular Biology Of Cancer Antiviral Agents Antimalarial Agents Antiprotozoal Agents
	8

	V
	Chemotherapy-II - Synthetic Antibacterial Agents - Lactam Antibiotics Antimycobacterial Agents Anti-cancer agents. Drugs for metabolic disorders like anti-diabetic, anti-hyperlipidemic , antiobesity, and hepatoprotective agents. Drugs acting on eye 
	8

	
	Total
	40


REFERENCES: 

1. Abraham. Burger’s Medicinal Chemistry and Drug Discovery, Volumes I & II, 6th Edition, John Wiley & Sons, New York.

2. Hansch, Comprehensive Medicinal Chemistry, Volumes I-VI , 2007, Pergamon Press.

3. Nogrady, Medicinal Chemistry, A Bio Chemical Approach, Oxford University Press Oxford.

4. Matrindale’s The extra pharmacopoeia, 33rd Edition Pharmaceutical press London (Latest Edition)

5. R.B. Silverman. The Organic Chemistry of Drug design and drug action Academic Press New York

6. Patrick An introduction Medicinal Chemistry 3rd edition oxford university press 

7. Wermuth, The practice of medicinal chemistry 3rd edition Elsveier publishers.

8. Florey/ Brittain, Analytical profile of drug substances vol 1-33 academic press.

9. Martin introduction to quantitative drug design.

10. Brucell: Strategy of drug design.

11. Strategy of Drug Design by Brucell.

PH 503   DRUG DESIGN AND DEVELOPMENT




C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	· History Of Drug Discovery: General Historical Background with special mention to contribution of Indian and Chinese medicinal systems and contribution thereof in modern drug Discovery.  
· Modern methodology of Drug Discovery: A brief introduction of the various sciences playing their vital role in Drug Discovery; Glossary of the terminology used in Drug Discovery along with meaning and role thereof.  
	08

	II
	· Drug Receptor Theory: Development of conventional Receptor theory, Drug targets etc.
· Drug Targets: Brief Chemistry of Protein (as Receptor & Enzyme) and Nucleic Acid as Drug Targets; Brief introduction of Proteomics and Genomics

· Drug Target Binding forces, Advances in Force Field Theory
	08

	III
	· Drug Design: Basic Introduction to the concept Detailed Discussion of following Parts:
· Search of Lead: Conventional Approach (Natural Source; Folklore Medicines; Screening of Synthetic Organic Compounds & Libraries; Improvement of main effects & Side Effects Existing Drugs; Natural Ligand Modulators; serendipity 
· Lead Optimization: SAR; Identification of Pharmacophore; Various Strategies of Drug Optimization, Role of stereochemistry in drug design, viz, chirality, use of conformational blockers etc.; Bio-isosterism, variation of substituents, structural simplification and rigidification.
	08

	IV
	· Basic Consideration: Biopharmaceutical Properties for drug Access to Target, Drug distribution, Drug Metabolism and elimination of Xenobiotic.
· Drug Design Optimizing the Access to Target: Chemical tools to improving Absorption, reducing metabolic rate and toxicity  Organ Specific Targeting of Drugs
· Prodrug Design: Introduction of Prodrugs, Prodrug design to solve Pharmaceutical, Biopharmaceutical and drug delivery problems.
	08

	V
	· Micro arrays And Gene Expression Profiling Applied To Drug Research

· Plasmid DNA -Mediated Gene Therapy
	08

	
	Total
	40


REFERENCES: 

1. Abraham. Burger’s Medicinal Chemistry and Drug Discovery, Volumes I & II, 6th Edition , John Wiley & Sons, New York.

2. Hansch, Comprehensive Medicinal Chemistry, Volumes I-VI , 2007, Pergamon Press.

3. Nogrady, Medicinal Chemistry, A Bio Chemical Approach, Oxford University Press Oxford.

4. Matrindale’s The extra pharmacopoeia, 33rd Edition Pharmaceutical press London (Latest Edition)

5. R.B. Silverman. The Organic Chemistry of Drug design and drug action Academic Press New York

6. Patrick An introduction Medicinal Chemistry 3rd edition oxford university press 

7. Wermuth, The practice of medicinal chemistry 3rd edition Elsveier publishers.

8.   Florey/ Brittain, Analytical profile of drug substances vol 1-33 academic press.

9.   Martin introduction to quantitative drug design.

PH 504   ADVANCED DRUG DISCOVERY METHODOLOGY

C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Recent Trends in Quantitative Structure-Activity Relationships Bioinformatics: Its Role In Drug Discovery Structure-Based Drug Design
	08

	II
	Combinatorial Library Design, Molecular Similarity, And Diversity Virtual Screening 
Docking And Scoring Functions/Virtual Screening Analog Design 
	08

	III
	Molecular, Modeling In Drug Design Structural Concepts In The Prediction of activity and toxicity
	08

	IV
	Use of following Techniques in Drug Discovery X-Ray Crystallography Nmr And Drug Discovery, Mass Spectrometry And Drug Discovery Electron Cryomicroscopy Of Biological Macromolecules
	08

	V
	Metabolic Considerations in Drug Design Retrometabolism-Based Drug Design And Targeting Principles of Selection of proper dosage form and drug delivery system
	08

	
	Total
	40


REFERENCES: 

1. Abraham. Burger’s Medicinal Chemistry and Drug Discovery , Volumes I & II, 6th Edition , John Wiley & Sons, New York.

2. Hansch, Comprehensive Medicinal Chemistry , Volumes I-VI , 2007, Pergamon Press.

3. Nogrady, Medicinal Chemistry , A Bio Chemical Approach, Oxford University Press Oxford.

4. Matrindale’s The extra pharmacopoeia, 33rd Edition Pharmaceutical press London (Latest Edition)

5. R.B. Silverman. The Organic Chemistry of Drug design and drug action Academic Press New York

6. Patrick An introduction Medicinal Chemistry 3rd edition oxford university press

7. Wermuth, The practice of medicinal chemistry 3rd edition Elsveier publishers.

8. Florey/ Brittain, Analytical profile of drug substances vol 1-33 academic press.

9. Martin introduction to quantitative drug design.

10. Brucell: Strategy of drug design.

11. Strategy of Drug Design by Brucell.

PH 505  
 ADVANCED ORGANIC CHEMISTRY 



C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Reaction Mechanisms

a) Substitution reactions (aliphatic neucleophilic, aromatic electrophilic, aliphatic electrophilic, aromatic nucleophilic and free radical).

b) Addition reactions (both carbon-carbon and carbon-heteroatom multiple bonds).
c) Elimination reactions.

d) Oxidation – reduction reactions and the reagents used for such reactions
	08

	II
	Name Reactions; Their Mechanism And Applications In Drug Synthesis

 i) Grignard


viii) Knorr Pyrazole synthesis





 ii) Witting


 ix) Strecker amino acid synthesis

 iii) Reformatsky      

  x) Merrifield solid phase synthesis


 

 iv) Claisen Schimidt
 
 xi) Oppenauer oxidation


 

 v) Perkin 


 xii) Wolf Kishner reduction



 

 vi) Knoevenagel 
                              xiii) Meerwein Ponndorf-verley reduction

 vii) Mannich


	08

	III
	Photochemical reaction: Light absorption, electronic transition, Jablonski diagram, intersystem crossing, photosensitization, excited states of ketones & cleavage hydrogen abstraction, photochemistry of conjugated dienes, enones. 
	08

	IV
	Pericyclic reaction: Concepts of molecular orbital symmetry, Woodward Hofman rules of conservation of orbital symmetry and its applications to electrocyclic (Dields Alder’s reactions) Sigmatropic, cycloaddition and ene reaction.  
	08

	V
	Synthetic methodologies for obtaining drugs: 8 hours.

a) Disconnection approach.

b) Synthones for carbon-carbon bond formation.

c) Difunctional compounds.

d) Selective functional group interconversions (FGI).

e) Retrosynthetic analysis.
	08

	
	Total
	40


REFERENCES: 

1. J. March, Advanced Organic Chemistry, Reactions, Mechanism and Structures, 10th Edition, John Wiley & Sons, New York. 

2. Ingold, Mechanism and structure in organic chemistry, Hold Rinchart and Winston,NewYork.

3. Clayden, Greeves, Warren and Woihers, Organic Chemistry, Oxford University Press 2001.

     PH 506   QUALITY MANAGEMENT &REGULATORY ASPECTS 

C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Total Quality Management- Concept & philosophy of total quality management (TQM), GLP.
	06

	II
	Current good manufacturing practices(cGMP):  Raw materials (purchase, specifications ,maintenance of stores, selection of vendors, controls on raw materials & finished dosage forms), manufacturing documents, master formula, batch formula record
	08

	III
	Process Validation - Standard operating procedure (SOP) and standard test procedure (STP), sampling plans, and pharmaceutical process validation.
	07

	IV
	Drug Regulatory Affairs:-  Drug regulatory & accrediting agencies of the world (USFDA, TGA, ICH, WHO, ISO, NABL EMEA etc.) introduction to new chemical entity (NCE), DMF (Drug master file) and ICH guidelines to synthesize API.
	07

	V
	Intellectual Property Right:- General Overview of Intellectual Property; Industrial Property: Patents, Industrial Designs, Integrated Circuits and Plant Varieties; Industrial Property: Trademarks, Geographical Indications, Trade Secrets and Unfair Competition; Copyright and Related Rights; Protection of Industrial Property at the National Level; Protection of Copyright and Related Rights at the National Level; Enforcement of Intellectual property Rights; Contemporary Intellectual Property Issues   
	12

	
	Total
	40


REFERENCES: 

1. Bare Acts & Rules

2. Mithal: Text Book of Forensic Pharmacy; Vallabh Prakashan, New Delhi.

3. Text Book of Forensic Pharmacy by Mithal B. M.; Vallabh Prakashan, New Delhi.

4. Hussain: Laws of Drugs in India by

5. Jain: Text Book of Forensic Pharmacy; Vallabh Prakashan, New Delhi.

6. Original Laws of the Respective Country.

7. Abraham. Burger’s Medicinal Chemistry and Drug Discovery , Volume II, 6th Edition , John Wiley & Sons, 

PH 507   MOLECULAR BIOTECHNOLOGY 



C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Nucleic acids and composition, different structures of DNA, Central dogma of molecular biology. Basic understanding of genome and its structure & function, difference between eukaryotic and prokaryotic genome, transcriptome, proteome, phylogenetics. Gene expression and its regulation.
	08

	II
	Gene regulation: post translational and transcriptional controls. Basic genomics studying mapping sequencing human genome & understanding genome sequence, genetic disorders, gene manipulation, positional cloning, mutation & repair.
	08

	III
	Gene transfer- transformation, conjugation, transduction, phage genetics-gene organization, phage mutation & lysogeny, Gene transfer approaches- use of retro and adeno viruses. Pronuclear microinjection, SMGT (Sperm Mediated Gene Transfer), LMGT (Liposome mediated gene transfer), Electroporaton etc.  
	08

	IV
	R-DNA technology- isolation of human gene, construction of vector, creation & screening of gene libraries, objective of recombination, sequence of molecular events in DNA, insert vector, restriction digest, cohesive cut, blunt cut and transformation. DNA recombination, plasmid DNA, role of plasmid and its use in R-DNA tech. different strategies to develop R-DNA tech for the production of therapeutic proteins.
	08

	V
	DNA diagnostic systems, hybridization probes, diagnosis of malaria, fluorescent in situ hybridization procedure, molecular diagnosis of genetic diseases – PCR/OLA procedures, ligase chain reaction (LCR), DNA amplification by PCR.
	08

	
	Total
	40


REFERENCES: 

1. Tom Strachan and Andrew P. Read, human molecular genetics

2. T.A. brown, Genomes.

3. Lodish, Molecular Cell Biology.

4. Lewin Benjamin, Genes V and VI.

5. Trevan, S. Bofley, Biotechnology the biological principles by M.D.

6. Primrose, Moderm biotechnology.

7. R.Wold and S.B. Primrose, Principles of gene manipulation.

          PH 508   MICROBIAL AND CELLULAR BIOTECHNOLOGY    

C (L, T, P) = 5 (3, 3, 0)

	 Unit 
	Course Contents
	Hours

	I
	Bacteria actinomycetes, fungi, algae and viruses- structure, chemistry, morphology, nomenclature, general classification, molecular & genotypic taxonomy, cultural, physiological and reproductive features, methods of isolation, cultivation and maintenance of pure cultures. 
	08

	II
	Microbial pathology- identifying features of pathogenic bacteria, fungi and viruses, mechanism of microbial pathogenicity, etiology and pathology of common microbial diseases and currently recommended therapies for common bacterial, fungal & viral infections.
	08

	III
	Cell structure & function- cell organelles, cytoskeleton & cell movement, basic aspects of cell regulation, bioenergetics and fuelling reactions of aerobics and anaerobics, secondary metabolism & its applications. Intracellular vesicular traffic, cell communication, cell cycle and apoptosis, mechanism of cell division. Cell junctions/adhesion and extra cellular matrix, germ cells and fertilization, histology- the life and death of cells in tissues.
	08

	IV
	Animal Tissue Culture - Introduction definition of terms, tissue culture, cell culture, organ culture, primary, secondary- continuous cell lines etc. Organ culture: scope and techniques, examples, plasma clot, agar gel, grid method, limitations and applications. Cell culture: types of cell, monolayers (anchorage dependency, nutritional requirements, substrate requirements, culture techniques, contamination, maintenance of cell lines, characterization of cell lines.
	08

	V
	Plant Tissue Culture - Introduction to cell and tissue culture; Tissue culture media- Types, Composition and Preparation; pluripotency growth factor requirements in nutrient media, propagation and preservation of plant tissue. Callus culture, isolation and culturing techniques. Regenerattion, shoot regeneration & somatic embryo genesis. Types of plant tissue culture, anther culture, ovary culture meristem culture & embryo culture and Somatic hybridization. Large scale culture of plant cells: suspension culture and types of bioreactors, biochemical production, virus free plants, artificial seed. Commercial application of tissue culture technology.
	08

	
	Total
	40


REFERENCES: 

1. 1 Pelczar, T.B.of Microbiology.

2. R.Y. Steiner, General microbiology.

3. Zudykandal, Essential and application of microbiology.

4. Waxman S.A., Actionomycocytes.

5. Bhojwani SS, plant tissue culture: applications and limitations(edtion 1990).

6. Bhojwani SS and Rajdan MK (1983), plant tissue culture theory and practice.

7. Lewin R.(1988), Automated plant tissue culture for mass propagation, Biotechnology.

8. Street HE, (1977), plant cell and tissue culture, Balckwell, London.

9. Vasil IK (1986), cell culture and somatic cell genetics of plants, vol 1,2,3.
      PH 509   ADVANCES IN PHARMACEUTICAL BIOTECHNOLOGY


C -I (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Gene Therapy: Concept and approaches for gene therapy, Ex-vivo and In vivo gene therapy, Potential target diseases for gene therapy (Inherited disorders and cancer), Antigene and antisense therapy, The role of biotechnology in forensic sciences, Current research strategy targeting the cancer and AIDS.
	8

	II
	Methods of creating and screening gene library, genetic transformation, cytotoxicity and apoptosis in screening of drugs. Antibodies and cell cooperation in antibody response, hypersensitiivity type I, II, III, IV reactions. Impact of human genome sequence on the discovery of newer pharmacological agents. 
	8

	III
	Immunology: Cellular basis of immune response. Immune system, cells-tissues-organs of immune system, immunological tolerance, immunity to virus, bacteria, fungi, protozoa, worms. Primary and secondary immunodeficiency diseases, autoimmune diseases, cell migration, inflammation, cytokines and cytokine receptors, T cell receptors, antigen presentation.
	8

	IV
	PCR and Its Applications: Primer design; Types of PCR – multiplex, nested, reverse transcriptase, real time PCR, touchdown PCR, hot start PCR, colony PCR, cloning of PCR products; Tvectors; Proof reading enzymes; PCR in gene recombination; Deletion; addition; Overlap extension; Site specific mutagenesis; PCR in molecular diagnostics; Viral and bacterial detection; PCR based mutagenesis, Mutation detection: SSCP, DGGE, RFLP, Oligo Ligation Assay (OLA), MCC (Mismatch Chemical Cleavage, ASA (Allele-Specific Amplification) and PTT (Protein Truncation Test).
	8

	V
	Nan biotechnology: A New Horizon of Biotechnology: A Brief History of the Super Small; Bottom-Up versus Top-Down; Terminologies: Nanofabrication, Nanolithography, Nanobiotechnology, Nanotubes, Structure-property relationships in materials; Nanomaterial Characterization Techniques: Scanning tunneling and Atomic force microscopy; Applications of nanobiotechnologies: Drug delivery, drug discovery; Health Risks and concerns of nanobiotechnology.
	8

	
	Total
	40


REFERENCES: 

1. Colin Rtledge and Bjorn Kristiansen, Basic Biotechnology.

2. LE Casida, Industrial Microbiology.

3. Steel, Biochemical Engineering.

4. Burmish M. Martin, Tissue culture techniques: an introduction.

5. S.N. Jogdand, Gene biotechnology 4th edition 

6. T.A.Brown, Functional genomic methods & applications.

7. M.D. Trevan, S. Bofley, Biotechnology the biological principles.

8. Primrose, Moderm biotechnology.

9. Guisan, Immobilization of Enzymes & Cells, Springer International.

   
  PH 510 
INDUSTRIAL BIOTECHNOLOGIES. 



C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Fermentation Technology: Fermenter design, aeration agitation, mass transfer in fermentation, reactors of immobilized enzymes: design and application, theory of fermentation system, screening  techniques of microorganisms, detailed study of   few industrial important microbial  metabolites, computerized  control of fermentation process: system  configuration, scale up of fermentation processes: principles, theoretical consideration  and  techniques  used, product recovery, isolation and purification of fermentation product: filtration, solvent extraction, adsorption and partition, paper/gas/thin-layer and ion-exchange  chromatography, electrophoresis and  counter-current  distribution,  crystallization, turbidity analysis and cell yield determination, metabolic responses,  enzymatic  assays.
	08

	II
	Products of fermentation: Organic solvents (alcohol, acetone, butane), organic acids (citric acid, lactic and gluconic acid) Antibliotics (penicillin, streptomycin, tetracycline, erythromycin, griseofulvin, neomycin, cephalosporins, gentamycin, rifampicin, Anti tumor, antiviral and semi synthetic antibiotics), ergot alkaloids, vitamins (vitamin C, Vitamin B12 and riboflavin), amino acids: glutamic acid and lysine, Nucleotides: cAMP & GMP. Detection and assays of fermentation products.
	08

	III
	Enzymology: Introduction, classification, general properties of enzymes, sources of enzymes, extraction and purification, Enzymes kinetics, enzyme regulation, applications of enzymology: biological preparations/analytical reagents, diagnostics, therapeutics, inborn errors of enzymes,
	08

	IV
	Techniques of immobilization of enzymes and their applications in industry, immobilized enzymes engineering, kinetics of immobilized enzymes. Production and applications of:-Proteases, Pectinases, Cellulases, Lipase, Glucose isomerase, Penicillin acylase.
	08

	V
	Vaccine Technology: Conventional vaccines, novel methods for vaccine production, anti idiotype vaccine, DNA vaccine, genetically engineered vaccine, ISCOMS.
	08

	
	Total
	40


REFERENCES: 

1. Ivan Roitt, Jonathan Brostoff and David Male, Immunology.

2. Weir, Immunology.

3. Industrial Microbiology by LE Casida.

4. Steel, Biochemical Engineering.

5. Blalock, A beginner’s Guide to Microarrays, Springer International.

6. Benny, Antibody Engineering.

7. Helgason, Basic Cell Culture Protocols.
       PH 511          INDUSTRIAL PHARMACY – I 




C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Preformulation: Introduction, preliminary evaluation, molecular optimization, essential information useful in Preformulation study, organoleptic properties, purity, particle size, shape, and surface area. Solubilisation, surfactants and its importance, temperature, pH, co-solvency; Techniques for the study of crystal properties and polymorphism. Physicochemical characteristics of new drug molecules with respect to different dosage forms. Optimization techniques in pharmaceutical formulation and processing - Concept of optimization, Optimization parameters, Classical optimization, Statistical design, and Optimization methods.
	08

	II
	Compression and consolidation - Introduction, Compaction of powders with particular reference to distribution and measurement of forces within the powder mass undergoing compression including- physics of tablet compression; Effect of particle size, moisture content, lubrication etc on strength of tablets. Granulation technology and tablet characterization
	08

	III
	Sterilization process - Principle, Advantages, Disadvantages, Applications of different sterilization methods, equipments. Sterility testing: Principle, general procedure, control tests, sterility testing of some preparations like parenterals and ophthalmic preparation, surgical sutures and ligatures, surgical dressings, ampoules, vials, transfusion bottles, vaccine bottles, syringes and needles. validation of sterilisation process and sterile products
	08

	IV
	Medical devices: design, manufacture and Quality control: Medical devices: Quality Assurance and regulatory, GMP consideration: 
	08

	V
	Kinetic principles - Order of reaction, influence of pH, temp, acid base catalysis, effect of ionic strength on degradation, Ring alteration oxidation reduction chemical & physical of dosage from. Stability testing: Physicochemical and biological factors affecting stability of drugs, Methods to find out degradation pathways, Determination of shelf life by accelerated stability testing, Overages and ICH guidelines.
	08

	
	Total
	40


REFERENCES: 

1. Lachmann and Libermann ,The Theory and Practice of Industrial Pharmacy , third edition, 1987 ,Varghese publishing house .

2. Leon Lachmann ,Pharmaceutical dosage forms: Tablets Vol. 1-3, second edition 2008, Marcel Dekker.Inc,NY.

3. Gillbert and S. Banker ,Modern Pharmaceutics,4th edition, Informa Healthcare Inc, NY.

4. H.S. Bean & A.H. Beckett, Advances in Pharmaceutical Sciences Vol. 1-5;Academic press.

5. Quality Assurance Guide; By Organization of Pharmaceutical producers of India.

6. D.P.S. Kohli and D.H.Shah.Drug formulation manual; Eastern publishers, New Delhi.

7. The Merck Index, 12th edition, 1996, Merck & Co. Inc, White    house Station, NJ.

8. United State Pharmacopoeia , 24th edition, 1999, The unite state pharmacopeial convention Inc.Rocville, MD.

9. Yalkowsky , Techniques of solubilisation, 1983, Marcel Dekker Inc, NY.

PH 512   ADVANCES IN PHARMACEUTICAL BIOTECHNOLOGY-II 

C (L, T, P) = 5 (3, 3, 0)

	Unit 
	Course Contents
	Hours

	I
	Industrially important micro organisms- examples and applications. Microbial transformation- introduction, types of reactions carried out by microbes, process optimization and applications. Large scale cultivation of animal cells. Cryopreservation and revival of cell lines. Bioautographic techniques, disintegration of cells for product recovery. Cancer- tumor cells, onset, oncogenic mutations, cell cycle & controls, carcinogens & repair.
	08

	II
	Pharamcogenomics: Functional analysis of gene variation, genotyping techniques, pharmacogenomic information management. Business Biotechnology: IPR, patents (process patent and product patent), marketing, regulatory requirements.
	08

	III
	Stability Studies Of Biotechnology Derived Products: Basic concept and objectives of stability studies, effects of various environmental factors, processing on stability of the formulation and techniques for stabilization of product against the same regulatory requirement related to stability testing with emphasis on matrixing, bracketing techniques, climatic zones.
	08

	IV
	Biotech Process Validation: Concept, cell lines culture process validation and characterization, purification process for viral clearance, validation of recovery, purification, cleaning, filtration, issues of DNA vaccines and plasmid DNA vaccines.
	08

	V
	Bioinformatics And Biostatistics : Information resources for genes and proteins, sequence alignment algorithms and tools, searching sequence databases, phylogenetic methods, DNA microarrays, multiple sequence alignment, prediction of RNA secondary structure, Database search for similar sequences, gene prediction, protein classification, and structure prediction. Basic concept and applications of bioinformatics and proteomics in drug discovery.
	08

	
	Total
	40


REFERENCES: 

1. S.N. Jogdand, Gene biotechnology 4th edition 

2. T.A.Brown, Functional genomic methods & applications.

3. M.D. Trevan, S. Bofley, Biotechnology the biological principles.

4. Primrose, Moderm biotechnology.

5. Bhojwani SS and Rajdan MK, plant tissue culture theory and practice (1983).

6. Gail Sofer, Biopharmaceutical Process Validation (2000).

7. Hammond, Plant Bio-Technology.

8. Alberghina, Protein Engineering in Industrial Biotechnology.

9. Dunn, Proteomics: from protein sequences to function, Ane Books India..

10. Groves, Pharmaceutical Biotechnology 2e(HB), CBS Publisher.

11. Ho, Biotechnology and Biopharmaceuticals Transforming Proteins and genes into drugs, CBS Publisher.
      PH 513   PHARMACEUTICAL MANAGEMENT AND REGULATORY AFFAIRS            C (L, T, P) = 5 (3, 3, 0)


	Unit 
	Course Contents
	Hours

	I
	Introduction to Management - Management meaning and evolution, process of management, a preliminary idea of personal management, production management, marketing management and financial management
	08

	II
	Production management - Fundamentals of production management, organization structure for bulk drug UNIT and formulation UNIT, production capacities, production lines and job balancing, visible and invisible inputs, inventory control and management of R&D, operation research technique by PERT and CPM.
	08

	III
	Total Quality Management - Concept and philosophy of TQM, GMP and GLP, Drug regulatory and accrediting agencies of the world (USFDA, TGA, ICH, WHO, ISO, NABL,EMEA etc.).
	08

	IV
	Intellectual property rights - Introduction to Intellectual property rights: Copy right act, trade mark act, patent act, WTO, TRIPS, and TRIMS.
	08

	V
	Regulatory Framework - Introduction to NDA, IND, ANDA, ICH guidelines, CTD and DMF (Drug master file)
	08

	
	Total
	40


REFERENCES: 

1. Lachmann and Libermann ,Theory and Practice of Industrial Pharmacy , third edition, 1987,Varghese publishing house.

2. Gillbert and S. Banker ,Modern Pharmaceutics,4th edition, Informa Healthcare Inc, NY.

3. Quality Assurance Guide By Organization of Pharmaceutical producers of India.

4. D.P.S. Kohli and D.H.Shah. Drug formulation manual, Eastern publishers, New Delhi.

5. P.P.Sharma. How to practice GMPs, Vandhana Publications, Agra.

PH 514   INDUSTRIAL PHARMACY – II 



C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Pharmaceutical manufacturing techniques for solid and semisolid dosage formulations: (Formula, equipment, process, stability and quality control of dosage formulations) 1.Tablets, Capsules  2.Semisolids
	08

	II
	Pharmaceutical manufacturing techniques for liquid dosage formulations: (Formula, equipment, process, stability and quality control of dosage formulations) 3.Injections, Liquid orals 4.Ophthalmic products, suspensions,Emulsions including multiple emulsions, 
	08

	III
	Packaging of pharmaceuticals - Desirable features and a detailed study of different types of Pharmaceutical containers and closures (Glass), including their merits and demerits; selection and evaluation of Pharmaceutical packaging materials. Desirable features and a detailed study of different types of Pharmaceutical containers and closures (Plastics and Rubber), including their merits and demerits; selection and evaluation of Pharmaceutical packaging materials.
	08

	IV
	Documentation - Relevance of documentation, statuary requirement & procedure critical examination. Pharmaceutical process validation
	08

	V
	Pharmaceutical pilot plant scale up techniques In vitro In Vivo Correlation
	08

	
	Total
	40


REFERENCES: 

1. Lachmann and Libermann ,The Theory and Practice of Industrial Pharmacy , third edition, 1987 ,Varghese publishing house .

2. Leon Lachmann ,Pharmaceutical dosage forms: Tablets Vol. 1-3, second edition 2008, Marcel Dekker.Inc,NY.

3. Gillbert and S. Banker ,Modern Pharmaceutics,4th edition, Informa Healthcare Inc, NY.

4. H.S. Bean & A.H. Beckett, Advances in Pharmaceutical Sciences Vol. 1-5;Academic press.

5. Quality Assurance Guide; By Organization of Pharmaceutical producers of India.

6. D.P.S. Kohli and D.H.Shah.Drug formulation manual; Eastern publishers, New Delhi.

7. The Merck Index, 12th edition, 1996, Merck & Co. Inc, White    house Station, NJ.

8. United State Pharmacopoeia , 24th edition, 1999, The unite state pharmacopeial convention Inc.Rocville, MD.

9. Yalkowsky , Techniques of solubilisation, 1983, Marcel Dekker Inc, NY.

10. Martin A, Physical Pharmacy- physical, chemical principles in the pharmaceutical sciences, 3rd edition, 1993, Lea & Febiger, Philadelphia.

11. Indian Pharmacopoeia, vol 1,2, 1996, Published by the controller of publications, Govt. of India, Ministry of Health and Family Welfare, New Delhi.

PH 515   PLANT DRUG STANDARDIZATION 



C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Adulteration and methods to encounter adulteration of plant drugs. Evaluation of plant drugs. Organoleptic evaluation of drugs including Gross morphology, sampling, Preliminary examination and foreign matter. 
	08

	II
	Microscopic evaluation of plant drugs: Quantitative microscopy, vein islet number, vein termination number, stomatal number, stomatal index, palisade ratio. Micrometry, measurement of fibers, trichomes, starch grains and calcium oxalate crystals. Lycopodium spore analysis. Fluorescence analysis
	08

	III
	Physical evaluation of plant drug: Determination of moisture content, foreign organic matter, ash values, extractive values and swelling index. Refractive index, optical rotation and their applications in standardization of plant drugs.
	08

	IV
	Phytochemical evaluation of plant drug: Alkaloids, steroids, terpenoids, flavonoids, glycosides and tannins. Fingerprint profiling of crude drugs. 
	08

	V
	Concept of standardization of plant drugs. Application of various chromatographic and spectrophotometric techniques for standardization of plant drugs. 
	08

	
	Total
	40


REFERENCES: 

1 W.C.Evans & Trease, Pharmacognosy, 15th edn.2008, W.B. Saunders & Co.Ltd., London.

2 Guidelines for the Assessment of herbal medicines, 1991,WHO Report, Geneva.

3 Quality Control Methods for Medicinal Plant material, 1992, WHO Guidelines.

4 Indian Pharmacopoeia, 1996, Govt. of India, Ministry of Health and family welfare, Delhi.

5 A.N. Kalia, Textbook of Industrial Pharmacognosy, 2005, CBS Publishers, New Delhi.

6 Dr.C.K. Kokate, Practical Pharmacognosy, 1988, Vallabh Prakashan, Delhi.

7 Dr.P.Mukherjee, Quality control herbal drugs, 2005, Business Horizons, New Delhi
PH 516   ADVANCES IN DRUG DELIVERY SYSTEM 
C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Sustained release drug delivery systems. Introduction; Rationale of SRDDS; Advantages and Disadvantages of SRDDS; Factors influencing the design and performances of SRDDS; Physicochemical properties of a drug influencing design and performance: a)Aqueous solubility, b)Partition coefficient and Molecular size, c)Drug Stability, d)Protein binding; Biological factors influencing design and performance of SRDDS: a)Absorption, b)Distribution, c)Metabolism, d)Duration of Action, e)Side effects, f)Margin of safety, g)Role of disease state.; Selected routes of drug administration of SRDDS:

a) Parenteral, b)Oral, c) Buccal/Sublingual, d)Rectal, e)Nasal, f)Pulmonary, g)Vaginal, h)Intrauterine, i)Transdermal, j)Ocular.

Polymers used in controlled drug delivery systems - Introduction, Polymer-classification, Applications for Polymers in formulation of controlled drug delivery systems, Biodegradable and Natural polymers.
	08

	II
	Parenteral controlled release drug delivery systems: Approaches for injectable controlled release formulations, Development of Injectable controlled  Release formulations: Long acting Penicillin preparations, Long acting Insulin preparations, Long acting Steroid preparations and Long acting Contraceptive preparations; Controlled release oral drug delivery systems: Introduction, Design and Development of oral controlled release drug administration: Dissolution controlled, Diffusion controlled (Reservoir devices, Matrix devices), Membrane permeation controlled, Osmotic pressure controlled, Gel diffusion controlled, pH controlled, Ion  exchange controlled delivery systems; Prolongation of GI retention of oral drug delivery system.
	08

	III
	Buccal drug delivery system: Introduction,: Concepts, Advantages and Disadvantages, Structure of oral mucosa, Trans-mucosal permeability, Mucosal membrane modules, Permeability enhancers, in-vitro and in-vivo methods for buccal absorption; Buccal strips Ocular drug delivery system: Formulation and evaluation of ocular controlled drug delivery systems, Ophthalmic inserts and insitu gels.
	08

	IV
	Targeted drug delivery system: Concepts, Advantages and Disadvantages, Targeting of drugs through nanoparticles, liposomes, micro spheres and monoclonal antibodies. Brief study on colon targeting. Transdermal drug delivery systems (TDDS): Permeation through skin, Factors affecting permeation, Basic components of TDDS, Formulation approaches used in development of TDDS and their evaluation, Permeation enhancers.
	08

	V
	Protein & Peptide Drug Delivery Systems Regulatory Consideration Of Delivery Systems  
	08

	
	Total
	40


REFERENCES: 

1. Edith Mathiowitz, Encyclopedia of controlled delivery, Wiley Interscience Publication, John Wiley and sons, Inc, New York / Chichester / Weinheim.

2. N.K.Jain, Controlled and Novel Drug Delivery; First edition, 1997  CBS Publishers and Distributors, New Delhi,

3. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - Concepts and Advances ,2002, Vallabh Prakashan, New Delhi.

4. Y.W.Chien, Novel drug delivery system, 2nd edition,2007, Vol. 50, Marcel Dekker, Inc., NY.

5. Joseph R.Robinson and Vincent H.L.Lee, Controlled Drug Delivery - Fundamentals and Applications, 2nd edition, Vol 29, Marcel Dekker, Inc., NY.

6. Leon Lachmann, Pharmaceutical dosage forms: Tablets Vol. 1-3 , second edition 2008, Marcel Dekker, Inc.

7. Leon Lachmann, Pharmaceutical Dosage forms: Disperse systems, second edition, 2008, Vol, 1-2;  Marcel Dekker, Inc.,NY.

8. Leon Lachmann, Pharmaceutical Dosage forms: Parenteral medications, second edition 2008, Vol. 1-2; Marcel Dekker, Inc., NY.

9. Gillbert and S. Banker ,Modern Pharmaceutics,4th edition,2009 Vol 121, Informa Healthcare Inc, NY.

10. Indian Pharmacopoeia, vol 1,2, 1996, Published by the controller of publications, Govt. of India, Ministry of Health and Family Welfare, New Delhi.

11. United State Pharmacopoeia , 24th edition, 1999, The unite state pharmacopeial convention Inc.Rocville, MD.

         PH 517 
BIOGENESIS AND CHEMISTRY OF NATURAL PRODUCTS 

C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	General metabolic pathways leading to the production of secondary metabolites. Study of techniques employed in the elucidation of Biosynthetic pathways. Factors affecting production of secondary metabolites.
	08

	II
	Study of important Biosynthetic pathways like Shikimic acid pathway, Isoprenoid Biosynthesis, Biosynthesis of Atropine, Morphine. 
	08

	III
	A detailed study of the following classes of Natural products with special importance to occurrence, chemistry, isolation, and estimation. Polypeptide & Proteins –Preparation of insulin, Vasopressin and Oxytocin. Alkaloids- Atropine, Ergometrine, Reserpine and Vinblastine and Morphine. 
	08

	IV
	Steroids – Chemistry and stereochemistry of Cholesterol. Preparation and Chemistry of corticosteroids. Glycosides – Cardiac glycosides like Digoxin, Scillaren-A, Ovabain and Peruvoside. 
	08

	V
	Antibiotics – Penicillin, Streptomycin, Tetracycline. Vitamins – Vitamin A, Folic acid, Vitamin-B12 and Vitamin C. 
	08

	
	Total
	40


REFERENCES: 

1. W.C.Evans & Trease, Pharmacognosy, 15th edn.2002, W.B. Sounders & Co., London.

2. Varro E.Tyler, Lynn. R.Brady, James E.Robbers , Pharmacognosy , 1981, Lea and Febiger, Philadelphia.

3. T.E. Wallis, Text Book of Pharmacognosy, 5th edn. 1985, CBS Publishers, Delhi.

4. Frank B.Salisburry, Cleon. W.Ross ,Plant Physiology, CBS Publishers, Delhi

5. W.R.Butt ,Hormone Chemistry 

6. Feisher & Feisher, Steroids.

7. Egil Ramstad, Modern Pharmacognosy,1959, McGraw-Hill Book Company, INC, London

8. A.N.Knevell, Jenkins Quantitative Pharmacuetical Chemistry.

9. L.J.Machlein, Handbook of Vitamins.

10. A.C.Mottal Clerk’s Isolation & Identification of drugs, 1967, Pharmaceutical Press, London.

11. Wolff.M.I , Burger’s Medicinal Chemistry.

12. J.B. Harbone, Phytochemical methods of chemical analysis, 1973, Chapman & Hall.

13. I.L.Finar,Organic chemistry vol.I&II , ELBS, Longman.

PH 518    BIO –PHARMACEUTICS & PHARMACOKINETICS    C (L, T, P) = 5 (3, 3, 0)

	Unit 
	Course Contents
	Hours

	I
	Absorption of drugs: Definition, Structure of cell membrane and composition, gastrointestinal absorption – Mechanism, Factors affecting drug absorption; Methods of determining absorption: In-vitro and In-vivo methods; Absorption of drugs from non-oral route. Distribution of drugs: Definition, Distribution in blood and other fluids: cellular distribution, drug penetration to CNS, placental transfer of drugs and blood flow; Volume of distribution, Plasma protein binding: Drug distribution and drug effects, Drug binding in tissues.
	08

	II
	Biotransformation of drugs: Definition, Phase I and Phase II reactions and Factors affecting biotransformation. Excretion of drugs:  Definition, Renal and non- renal excretion.
	08

	III
	Pharmacokinetics: 

a. Definitions, Basic considerations - zero order and first order kinetics.

b. A detailed study of open one compartment model and open Two compartment model.

c. Non-compartmental methods-Area under first movement curve (AUMC), drug clearance, apparent volumes of distribution, mean residence time (MRT) and its significance.

Pharmacokinetics: 
a. Concept of clearance- Organ clearance, Total clearance, Hepatic clearance and Renal clearance.

b. Non- linear Pharmacokinetics: Cause of non-linearity, Michaelis-Menten equation, Estimation of Km and Vmax.
	08

	IV
	Bioavailability And Bioequivalence Studies: Definition, Estimating absorption rate of drugs; Pre-absorptive hydrolysis and metabolism; Presystemic metabolism: Hepatic metabolism and Gut wall metabolism; Measurement of bioavailability- Pharmacokinetic methods and Pharmacodynamic methods.  Methods of Enhancing Bioavailability of Drugs: Solubilisation, Prodrugs, Enhancement of dissolution characteristics, Inclusion of bioavailability enhancers. Bio equivalence, Chemical equivalence, Therapeutic equivalence, Pharmaceutical equivalence; Testing of bioequivalence of dosage forms.
	08

	V
	Dosage Regimen: Multiple dosing with respect to IV and oral route, concept of loading dose, maintenance dose and accumulation index. Pharmacokinetic variability:  Body weight, Age, Sex, Genetic factors, Pharmacokinetic variabilities in disease, states of Renal, Liver, Cardiovascular, Thyroid and Dosage adjustment in the above conditions.
	08

	
	Total
	40


REFERENCES: 

1. Robert E. Notari, Biopharmaceutics and clinical pharmacokinetics, fourth edition 2008 Marcel Dekker Inc. NY.

2. Leon Shargel and Andrew Yu, Applied pharmaceutics and pharmacokinetics, 4th edition, 1999, Prentice hall International Inc, London.

3. Milo Gibaldi, Donald Perrier, Pharmacokinetics, 2nd Edition, 2006, Vol 15,Marcel Dekker, Inc.NY.

4. Milo Gibaldi and Laurie Prescott, Handbook of clinical Pharmacokinetics,  ADIS Health Science Press.

5. Biopharmaceutics; By Swarbrick.

6. D.M.Brahmankar and Sunil Jaiswal,Biopharmaceuties and Pharmacokinetics- A Treatise; 2007, Vallabh Prakashan, Delhi.

7. B.Jaiswal, Vallabh Prakashan Pitampura, Delhi.

8. Abdou.H.M , Dissolution, Bioavailability and Bioequivalence, 1989, Mack Publishing Company, Pennsylvania.

PH 519 PRINCIPLES OF PHARMACOTHERAPEUTICS 


C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Principles governing Pharmacodynamics and Pharmacokinetics aspects including – Drug Absorption, Distribution, Biotransformation and Elimination. Bioavailability and Bioequivalence, Drug Clearance, volume of distribution, mechanism of drug action, Receptor Theory, Receptor Regulation, Non-receptor Drug Action, Drug Interactions, Undesired Drug Effects, Principles of Toxicology, Drug use in Special Population/conditions like Pregnancy, Pediatrics, Geriatrics etc.
	08

	II
	Autonomic Nervous System (ANS) - Parasympathomimetics, Parasympatholytics, Sympathomimetics, Sympatholytics, Drugs acting at Ganglia and Neuromuscular junction. Central Nervous System (CNS)  – General Anesthetics, Local Anesthetics, Sedatives & Hypnotics, Drugs used to treat Anxiety, Depression, Psychosis, Mania, Epilepsy, Migraine, Parkinson’s disease, Alzheimer’s disease, Huntington’s disease, Multiple Sclerosis,  opioid analgesics Drugs Having Effect on Eye 
	08

	III
	Autocoid Pharmacology- Various endogenous substances, their receptors, agonists and antagonists for these receptors, physiological and pharmacological and therapeutic implications. Inflammation and inflammatory mediators - Antiinflammatory agents, anti-gout agents, antiasthamatics and drugs with analgesic – antipyretic properties. Cardiovascular System – Drugs used to treat Hypertension, Cardiac Arrythmia, Heart Failure, Angina Pectoris and Dyslipidaemia. Diuretics
	08

	IV
	Principles and prudent practice of Chemotherapy Immunomodulators Hormones – agonists and antagonists
	08

	V
	Coagulants, Anticoagulants, Haematinics Drugs acting on Uterus Drugs Having Effect on Skin Drugs used to treat ulcers, emesis, diarrhoea, constipation, Irritable Bowel Syndrome (IBS), Zollinger – Ellison Syndrome (ZES), Gastroesophageal Reflux Disease (GERD)
	08

	
	Total
	40


REFERENCES: 

1. Joseph T. Dipiro Robert L. Talbert Gary Pharmacotherapy: A Pathophysiologic Approach, 4th ed., 1999. 
2. Robbins Pathologic Basis of Disease, Cotran, Kumar, and Collins, 6th ed, 1999. WB Saunders Co.

3. Clinical Pharmacy and Therapeutics,  Eric Herfindal, Williams and Wilkins Publication, 2000

4. Rang & Dale's Pharmacology,  Humphrey P. Rang, FRS, Maureen M. Dale, James M. Ritter and Rod Flower  6th ed.,2007
See search results for this author 

5. Are you an author? Learn about Author Central 

6. Basic and Clinical Pharmacology, B.G. Katzung, McGraw-Hill, 8th ed., 2001.
7. Essentials of Medical Pharmacology, K.D. Tripathi, 6th ed. 2008, Jaypee brothers.
8. Modern Pharmacology, Craig CR. Stitzel RE  4th ed. 1994. Little Brown.
9. Clinical. Pharmacology,  D.R. Laurence and P.N. Bennet, 7th ed.2003,Churchill Livingstone

10. Lewis's Pharmacology, James Crossland., Baltimore 4th ed.1970, The Williams and Wilkins Co.
11. Indian Journal of Medical Research

12. Relevant review articles from recent Medical and Pharmaceutical literature
PH 520   ADVANCED PHARMACOGNOSY THEORY

C (L, T, P) = 5 (3, 3, 0)

	Unit 
	Course Contents
	Hours

	I
	Drug discovery and development from natural products with special emphasis on drugs derived from the following Plants: Digitalis, Artemesia, Atropa belladonna, Catharanthus roseus, Podophyllum and Taxus species. 
	08

	II
	Isolation, Estimation and Utilization of Sennoside, Digoxin, Quinine, Podophyllotoxin, Caffeine, Taxol, Atropine, Solasodine, Diosgenin, Vincristine and Vinblastine, Strychnine. 
	08

	III
	Pharmacognostic characteristics, chemical constituents and pharmacological basis of therapeutic uses of the following plants Hepatoprotective Plants: Andrographis paniculata, Silybum marianum and Swertia chirata. Anti Inflammatory Plants: Boswellia serrata, Commiphora mukul and Curcuma longa. Antidiabetic Plants: Cyamopsis tetragonolobus, Gymnema sylvestris, Pterocarpus marsupium and Trigonella foenum graecum. Plants Used In Cardiovascular Disorders: Digitalis, Terminalia arjun and Thevetia nerrifolia. 
	08

	IV
	Antiviral Plants: Echinaceae purpurea, Saponaria officinalis and Thuja occidentalis. Plants Used As Adaptogens And Immunomodulators: Asparagus racemosus, Panax ginseng, Tinospora cordifolia and Withania somnifera. Anticancer Drugs: Camptotheca acuminata, Catharanthus roseus, Podophyllum species and Taxus species. 
	08

	V
	Herbal Remedies - Toxicity & Regulations: Importance of Herbal Therapies, Herbal versus Conventional drugs, Efficacy of herbal therapies, safety in herbal drugs, toxicity in Herbals and their interaction, Herbal drug regulations in India.
	08

	
	Total
	40


REFERENCES: 

1. W.C. Evans, Trease and Evans Pharmacognosy, 15th edition2002, W.B. Sounders & Co., London.

2. S.S. Handa and M.L. Kaul, Supplement to cultivation and utilization of medicinal plants, 1996, R.R.L Jammu, India.

3. Ram P Rastogi, Compendium of Indian Medicinal Plants, 1998, Vol. I-V, CSIR, Lucknow , New        Delhi.

4. T. Fleming, PDR for Herbal Medicine, 2nd edition, 2000, Medical Economics compant, Mountvale,  New Jersy.

5. M.J. Cupp, Toxicology and Clinical Pharmacology of Herbal Products, 2000, Humana Press, New Jersy.

6. Wealth of India- Raw Materials, 1985, CSIR Publication, New Delhi.

7. Dr.P.Mukherjee, Quality control herbal drugs, 2005, Business Horizons, New Delhi.

8. V.D.Rangari, Pharmacognosy & Phytochemistry,1st edn.2004,Career Publications, Nasik.
         PH 521   DRUG TARGETS 






C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Cell, Tissues, Receptors, Intracellular Chemistry, Structural Biology, Ion channels, Membrane proteins, Enzyme – structure and mechanism, Neurology
	08

	II
	Developmental Genetics, Immunology – cytokine, Stem cell biology – Concept, Operations, Ethics, Advances in biology of vascular endothelium
	08

	III
	Protein phosphorylation, Intrecellular Calcium and role in cellular events, Inositol phosphates, Diacylglycerol and Protein Kinase C
	08

	IV
	Metabolism and second messenger function of cyclic nucleotides, G-protein-linked receptor, Guanine-nucleotide binding proteins, Regulation of receptors - endocytosis and desensitization, Receptors that regulate channels (directly & indirectly), Receptors that directly regulate DNA transcription, Tyrosine Kinases, Regulation and Function of the kinases in stress and normal physiology, Cell Adhesion molecules – integrins, ICAMS, Selectins, etc.,The ubiquitin pathway
	08

	V
	Apoptosis, Principles & applications of recombinant DNA technology, Molecular diagnostic techniques, Principles & Practice of Gene Therapy 
	08

	
	Total
	40


REFERENCES: 

1. Ivan Roitt, Jonathan Brostoff , David Male. Immunology. 7th Ed. C.V. Mosby Co. 2006
2. P. C. Tuner, A. G. McLennan, A. D. Bates, and M. R. H. White. Instant Notes in Molecular Biology, BIOS Scientific Publishers Limited, United Kingdom, 2001
3. G. Cooper. Sinauer Assoc., Sunderland, MAWayne M. Becker, Lewis J. Kleinsmith, Jeff Hardin. The Cell: A Molecular Approach. 2nd ed. 2000. 

4. The World of the Cell, 6th Edition  Dorling Kindersley (india) Pvt Ltd 

5. David L.Nelson and Michael M. Cox. Principles of Biochemistry, 5th Ed., W.H. Freeman & Company. 2005.
6. Relevant review articles from recent medical and pharmaceutical literature.

PH 522   HERBAL DRUG FORMULATION AND STANDARDIZATION 

C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	(a) Ethnomedicinal documentations.

 (b) Single and multi components herbal formulations 
	08

	II
	Quality control and Standardization of herbal formulations. 
	08

	III
	Preparation of Ayurvedic formulation like Asava, Arista, Bhasma, Ghrita and Gutika. 
	08

	IV
	General methods of screening of natural products for the following Biological activities. 

a) Anti-inflammatory Activity.

b) Hypoglycemic.

c) Diuretic.

d) Cardiac Activity.

e) Antibacterial Activity.
	08

	V
	Acute toxicity Study. Determination of LD50 and ED50. General methods of screening of natural products for the following Biological activities. 

a) Antifertility Activity.

b) Screening of Invitro Antioxidant Activity.

c) Antiulcer Activity.

d) Hepatoprotective Activity.
	08

	
	Total
	40


REFERENCES: 

1. W.C. Evans, Trease and Evans Pharmacognosy, 15th edition, 2002, W.B. Sounders & Co., London.

2. V.K. Srivastava, K.Kishore, Introduction to chromatography theory & practicals, 1991, S.Chand & Co. Ltd., Delhi.

3. A.C.Mottal , Clerk’s Isolation & Identification of drugs , 1967, Pharmaceutical Press, London.

4. J.B. Harbone , Phytochemical methods of chemical analysis, 1973, Chapman & Hall, London.

5. B.N.Dhavan& R.C.Srimal, The use of Pharmacological techniques for the evaluation of natural products. CDRI, Lucknow.

6. C.K. Kokate ,Practical Pharmacognosy ,1988 ,Vallabh   Prakashan, Delhi.

7. M.Williamson, David T.Okpako, J.Evans, Selection, Preparation and pharmacological evaluation of plant material.

8. R.D.Chaudhury, Herbal Drug Industry, Eastern Publishers, New Delhi.

9. H. Gerhard Vogel, Drug Discovery & Evaluation, 2nd Edn. 2002, Springer-Verlag Berlin Heidelberg New York.

10. Robert A.Turner, Screening Methods in Pharmacology, Elseveir’s, London.

11. Dr.P.Mukherjee, Quality control herbal drugs, 2005,Business Horizons, New Delhi.

12. Pharmacopeial standards for Ayurvedic formulations –CCRAS, Delhi.

PH 523   QUALITY ASSURANCE – I 




C (L, T, P) = 5 (3, 2, 0)

	Unit 
	Course Contents
	Hours

	I
	Concepts and Philosophy of TQM, GMP (orange guide), GLP, GCP, ISO-9000. Organization and personnel: Responsibilities, training, hygiene. Premises: Location, Design, Plan Layout, Construction, Maintenance and Sanitations. Environmental control, sterile areas, control of contamination. Equipments, Raw Materials Selection, purchase specifications, maintenance, sterilization of an area (TP & STP) Purchase specifications, Maintenance of stores, Selection  of vendors, Controls on Raw materials. 
	08

	II
	Manufacture of and controls on dosage forms: Manufacturing Documents, Master Formula, Batch Formula Records, Standard operating procedure, Quality audits of manufacturing processes and facilities. Standard operating procedures for various operations like cleaning, filling, drying, compression, coating, disinfection, sterilization, membrane filtration etc. 
	08

	III
	Quality control Laboratory: Responsibilities, Good Laboratory Practices, Routine controls, Instruments, Protocols, Non-clinical testing, Controls on animal house, Application of Computers in Quality control laboratory. Quality review, Quality audits, Batch release document. Loan License Auditing - Concepts, Auditing. Distribution of records, Handling of returned goods, Recovered materials and Reprocessing.
	08

	IV
	Warehousing: Good warehousing practice, Materials, Managements. Complaints and Recalls: Evaluation of market complaints, Recall procedures, Related records and documents. Waste disposal, Scrap disposal procedure and records. WHO Certification, Globalization of Drug Industry, Introduction to Export of Drugs and Import Policy.
	08

	V
	Change control, deviation, Out of specification, Annual product report, document change request, Technology transfer, Site inspection file Registration of drugs in India, schedule U requirement, regulatory consideration for preclinical and clinical trial in India.
	08

	
	Total
	40


REFERENCES: 

OPPI: Quality Assurance Guide 

Weinberg: Good Laboratory Practice Regulations, 2nd   Edition, 

WHO: Quality Assurance of Pharmaceuticals - A compendium of guidelines and related materials – Vol. I 

Maitra and Ghosh: A guide to Total Quality Management. 

P. P. SharmaL: How to practice GMPs 

Ghosh: ISO 9000 and Total Quality Management 

The International Pharmacopoeia 

Indian Pharmacopoeia 2007. 

Burn, Finiey and Godwin:  Biological Standardization, 2nd Edition, Oxford University Press,  London.

Dr. A. Patani: The Drugs and Cosmetics Act 1940, Eastern Book Company, Lucknow. 

PH 524   MEDICINAL PLANT BIOTECHNOLOGY 


C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Plant Biotechnology. Historical perspectives, prospects for development of plant biotechnology as source of medicinal agents. Applications in pharmacy and allied fields.
	08

	II
	Pharmacognostic aspects of tissue culture. Brief introduction to types, techniques, nutritional requirements and growth of plant tissue culture. Micropropagation of medicinal plants. 
	08

	III
	Secondary metabolites in tissue culture: Production of medicinal agents in tissue culture, screening and selection of high yielding cell lines. Effect of environmental factors, precursors and elicitors on production of biomedicinals.  
	08

	IV
	Plant cell culture systems: Biotransformation, bioreactors for pilot and large scale culture of plant cells, cellular totipotency cryopreservation and retention of biosynthetic potential in cell cultures. Immobilized plant cell culture systems, immobilization techniques, Effect of immobilization on secondary metabolism and realization of chemosynthetic potential in immobilized cells. 
	08

	V
	Plant regeneration: Hairy root and multiple shoot cultures and their applications in industrially potential cell systems of different types. Morphogenesis and its biotechnological utilization 
	08

	
	Total
	40


REFERENCES: 

1. W.C. Evans, Trease and Evans, Pharmacognosy, 15th edition2002, W.B. Sounders & Co., London.

2. H.E. Street, Plant Tissue and Cell Culture, 1977,Blackwell Scientific Publication, London.

3. A.N. Kalia, Textbook of Industrial Pharmacognosy, CBS Publishers, New Delhi

4. Margaret L, Vickery and Brian Vickery, Secondary Plant Metabolism, 1981, The Macmillan Press Ltd, London.

5. R Endress, Plant cell Biotechnology, 1994, Springer-Verlag, Berlin.

6. S.H.Ansari, Essentials of Pharmacognosy, 1st Edn.2005-2006, Birla Publication Pvt. Ltd., Delhi.

7. V.D.Rangari, Pharmacognosy & Phytochemistry, 1st edn.2004, Career Publications, Nasik.

8. Vyas and Dixit, Pharmaceutical Biotechnology, CBS Publishers, Delhi.

PH 525   PREFORMULATION & PRODUCT DEVELOPMENT 
C (L, T, P) = 5 (3, 2, 0)


	Unit
	Course Contents
	Hours

	I
	Preformulation Studies: Concept of Preformulation, spectroscopy, solubility, partition coefficient, dissolution, melting point techniques, polymorphism, Assay development, powder flow properties, drug & product stability, microscopy & excipient compatability
	08

	II
	Formulation equipment, process, stability and quality control parameters of dosage form: tablet. capsule, parenterals and trans dermal system.
	08

	III
	Targeted Drug Delivery System: Principles of targeting, method of targeting preparation and evaluation of vesicular carrier systems such as liposomes, niosomes, and particulate carrier systems such as micro spheres, resealed erythrocytes, monoclonal antibodies. micro encapsulation.
	08

	IV
	Polymers: introduction, classification and there applications in Development of NDDS, Introduction, basic properties of biodegradable and natural polymers and their uses. Sustained Release Drug Delivery System: Principle involved, advantages and disadvantages, physical–chemical and biological properties of drugs relevant to sustained release formulation, 
	08

	V
	Stability Studies: Drug stability: Solution stability, solid stability, parameters for physical stability testing, protocol for physical stability testing program, accelerated studies and shelf life assignment. Various degradation pathways and methods to overcome .Shelf life study of formulations. Parameter studies for physical stability of drugs.
	08

	
	Total
	40


REFERENCES: 

1. Edith Mathiowitz, Encyclopedia of Controlled Drug Delivery, Vol. I & II Edited.

2. Y.W Chien, Novel Drug Delivery Systems.

3. P. Tyle, B.P Ram, Targeted Therapeutic Systems. 

4. J.R. Robinson, Controlled Drug Delivery Fundamental & Applications.

5. P. Johnson and J.G Lloyd, Drug Delivery Systems: Fundamental & Techniques.

6. Donald L. Wise, Biopolymeric Controlled Released System. 

7. Joliano, New Drug Delivery System. 

8. Stephen D. Bruck, Controlled Drug Delivery, Vol. I & II. 

9. Patrice B. Deasy, Microencapsulation and Related Drug Processes. 

10. N.K. Jain, Controlled and Novel Drug Delivery.

11. Remington’s Pharmaceutical Sciences. 

12. S.P Vyas and V.K Dixit, Liposomal Therapeutics 

13. Graham Buckton, Interfacial Phenomena in Drug Delivery and Targeting. 

14. H.H.C New, Liposomes–A Practical Approach.

PH 526   DRUG EVALUATION TECHNIQUES 


C (L, T, P) = 5 (3, 3, 0)


	Unit
	Course Contents
	Hours

	I
	Principles of experimental pharmacology: Common laboratory animals in pharmacological research, limitations of animal tests, alternatives to animal use, anesthetics used in laboratory animals, some standard techniques used in laboratory animals, euthanasia of experimental animals. Regulations for the care and use of laboratory animals. Transgenic animal models. 
	08

	II
	Drug Discovery and Evaluation – New concepts and techniques, Drugs acting on Cardiovascular system. Drugs acting on Blood and its Constituents, Drugs acting on Urinary tract 
	08

	III
	Drugs with psychotropic and nootropic activity, Drugs with potential to improve memory and learning, Drugs for neurodegenerative diseases like Parkinsonism, Alzheimers, multiple sclerosis, etc. Analgesics, anti-inflammatory and antipyretic agents.
	08

	IV
	Respiratory pharmacology – Anti- asthmatics, COPD, Anti- allergic and mucoactives. Reproductive pharmacology – Aphrodisiacs and anti-fertility agents. Gastrointestinal drugs – Anti-ulcer, anti-emetic, anti-diarrhoeal and laxatives.
	08

	V
	Anti-cancer agents. Drugs for metabolic disorders like anti-diabetic, anti-hyperlipidemic , antiobesity, and hepatoprotective agents. Drugs acting on eye. 
	08

	
	Total
	40


REFERENCES: 

1. Robert A. Turner and Peter Hebborn. (Ed.) Screening Methods in Pharmacology, Vol I & II, 1971, Academic Press (New York, London).
2. D.R. Laurence and A.L. Bacharah (Eds). Evaluation of Drug Activities: Pharmacometrics. 17 th edition,  Vol I & II, Easton. 1985.
3. Selected Topics in Experimental Pharmacology by U.K. Sheth, N.K. Dadkar and Usha G. Kamat 1972  Book Depot, Bombay,
4. Drug Bioscreening. Drug Evaluation Techniques in. Pharmacology. By Emmanuel B. Thompson.1990 VCH Pub- lishers, Inc., New York. 

5. Fundamentals of Experimental Pharmacology M.N. Ghosh 4th ed., Hilton and Company.
6. Pharmacological Experiments on isolated preparations, Edinburgh University Pharmacology Staff, Livingstone (1968)

7. Screening Methods in Pharmacology by P. Turner, Vol. I & II, Academic Press, New York and London (1965)

8. Drug discovery and evaluation  H.G. Vogel and W.H. Vogel 2nd ed.1997  ,Springer-Verlag, Berlin Heideleberg
PH 528   DRUG DISCOVERY, DEVELOPMENT AND REGULATION   C (L, T, P) = 5 (3, 3, 0)

	Unit
	Course Contents
	Hours

	I
	Research on Human Subjects - Nuremberg code and principles, Belmont’s Report, Declaration of Geneva, Declaration of Helsinki, Human Rights, Medical Ethics. Pre-clinical Background - Rationale, Pharmacological evaluation of acute, sub-acute, and chronic toxicity studies. Clinical Development: Introduction to Clinical research industry, Justification and purpose of Clinical trials, Clinical evaluation –  Phase I, Phase II, Phase III, Post-marketing surveillance
	08

	II
	Study Designs in Clinical Trials – Randomization, Blinding, Factorial designs, Parallel studies Decision Making in Clinical Trials Ethical Requirements in Clinical Trials Standard operating procedures for ethics committee for biomedical research on humans, Institutional Review Board, Informed Consent, ethical issues in clinical research in special population – pediatrics, geriatrics, pregnant women, mentally challenged persons. Clinical Research in special population - Pediatrics, Geriatrics, Pregnant women, Mentally challenged persons. Clinical Trial Management
	08

	III
	Drug Regulation - Investigational New Drug Application (INDA) New Drug Application (NDA) Drug Master File (DMF) Regulatory Agencies and their Guidelines for Development and Marketing on Pharmaceuticals –  WHO (World Health Organization) ICH (International Conference for Harmonization) Common Technical Document (CTD), Electronic Common Technical Document (eCTD) CIOMS (Council for International Organizations of Medical Sciences)  [ www.cioms.ch/ ]
	08

	IV
	Regulatory Agencies and their Guidelines for Development and Marketing on Pharmaceuticals EMEA (European Medicine Agency) US FDA (US Food and Drug Agency) – General Process, Animal Rule INSA (Indian National Science Academy)
	08

	V
	PHARMACOVIGILANCE - Definition, scope, and epidemiology of adverse events, product recall and withdrawal of drugs with specific examples, and drug related deaths. PHARMCOECONOMICS - Principles, methods, and applications of pharmcoeconomics to pharmacotherapy and managed health care. PHARMACOEPIDEMIOLOGY: Types, Methods, and factors affecting drug utilization, applications of pharmacoepidemiology in health care and rational use of drugs.
	08

	
	Total
	40


REFERENCES: 

1. ICMR guidelines on conduct of clinical trials.

2. ICH – GCP guidelines. 

3. www.emea.europa.eu.

4. Clinical trials registry – India (CTRI).

5. GCP guidelines by ICMR.

6. CDSCO-GCP Guidelines.

7. Schedule ‘Y’

8. National Pharmacovigilance Protocol (NPP) of India.

9. WHO guidelines for drug utilization studied in community.

10. Nuremberg code and principles, Belmont’s Report, Declaration of Geneva, Declaration of Helsinki.

11. Mann, R.D. and E.B. Andrews, Pharmacovigilance. 2nd ed. Hoboken, NJ: John Wiley & Sons., Chichester, England; 2007. 686. 

12. World Health Organization., WHO guidelines on safety monitoring of herbal medicines in pharmacovigilance systems. 2004, Geneva: World Health Organization. VII, p18.

13. Cobert, B.L., Manual of Drug Safety and Pharmacovigilance. Sudbury, Mass.: Jones and Bartlett Publishers. 2007.

14. Cobert, B.L. and P. Biron, Pharmacovigilance from A to Z: Adverse Drug Event Surveillance.Malden, MA: Blackwell Science. xiii, 2002. p235.

15. World Health Organization. World Health Report 2002: Reducing risks, promoting health life. WHO: Geneva, Switzerland, 2002.

16. India‟s National Essential Medicine List. Available at: http://cdsco.nic.in/nedl.pdf. 

17. Organization for Economic Cooperation and Development [oecd.org]

18. National Pharmaceutical Pricing Authority, India (www.nppa.org)

19. Relevant review articles from recent medical and pharmaceutical literature.

PH 530   ADVANCES IN DRUG TARGETS 




C (L, T, P) = 5 (3, 3, 0)

	Unit 
	Course Contents
	Hours

	I
	5-Hydroxytryptamine receptors, Acetylcholine receptors (muscarinic), Adrenoceptors, Adenosine receptors, Adenosine receptors, Angiotensin receptors, Apelin receptor, Bile acid receptor, Bombesin receptors Bradykinin receptors, Calcitonin receptors, Cannabinoid receptors, Calcium-sensing receptors,
	08

	II
	Estrogen (G protein coupled) receptor, Free fatty acid receptors, Galanin receptors, GABAB receptors Histamine receptors, Cholecystokinin receptors, Corticotropin-releasing factor receptors, Dopamine receptors, Endothelin receptors
	08

	III
	Motilin receptor, Neurotensin receptors,  Nicotinic acid receptor family, Opioid receptors, Orexin receptors P2Y receptors
	08

	IV
	Platelet-activating factor receptor, Prostanoid receptors, Protease-activated receptors, Prolactin-releasing peptide receptor, Relaxin family peptide receptors, Somatostatin receptors, Tachykinin receptors, Thyrotropin-releasing hormone receptor, Vasopressin and oxytocin receptors, VIP and PACAP receptors
	08

	V
	Voltage-gated ion channels, Calcium-Activated Potassium Channels Cyclic Nucleotide-Regulated Channels, Inwardly Rectifying Potassium Channels, Voltage-Gated Calcium Channels, Voltage-Gated Potassium Channels, Voltage-Gated Sodium Channels, Transporter proteins: , Classification and biology of ATP binding cassette (ABC) transporter superfamily, Multidrug resistance (MDR) proteins, Cystic fibrosis transmembrane regulator (CFTR)
	08

	
	Total
	40


REFERENCES: 

1. IUPHAR receptor database (http://www.iuphar-db.org/index.jsp)

2. IUPHAR Publications and committee reports

3. Annual Review of Pharmacology and Toxicology,

4. Annual Review of Medicine

5. Trends in Pharmacological Sciences

6. Trends in Neurosciences

7. Trends in Biochemistry

8. BJP Guide to receptors and ion channels

9. Pharmacological Reviews (http://pharmrev.aspetjournals.org/current.shtml)

PH 532   MODERN RESEARCH METHODOLOGIES 

C (L, T, P) = 5 (3, 2, 0)


	Unit
	Course Contents
	Hours

	I
	Preclinical Drug Evaluation, acute, subacute and chronic toxicity, Evaluation of a compound for its biological activity, and ED 50 determination. Special toxicity tests like teratogenicity and mutagenecity, Biological standardization: General principles, scope and limitations of bioassays, Bioassays of some official drugs. Radio immunoassay: General principles, scope and limitations, radio immunoassay of some drugs like insulin, digitalis etc. Preparation of animal model for Anti-diabetics, Anti-inflammatory, Analgesics, Hepatoprotectives, Anti-asthmatics, Anti-pyretic, Anti- arrythmic, Anti-epileptics, Anti-cancerous.
	08

	II
	Preparation & control of Herbal preparation. Quality control & standardization of herbal drugs.
	08

	III
	Computational Chemistry & Computer Assisted Drug Design: Computational chemistry overview, Introduction, Physicochemical properties, Hansch equation, Bioisosteres & planning a QSAR studies Structure based drug design & pharmacophore perception. Methodologies in molecular modeling.
	08

	IV
	Gene transfer technologies (viral and non viral vectors). Clinical application of gene therapy. Disease targets for gene therapy. Pharmacodynamics, pharmacokinetics of peptide and protein drugs and immunogenicity of protein therapeutics. Impact of human genome sequence on the discovery of newer pharmacological agents. Basic concept and applications of bioinformatics and proteomics in drug discovery. Cell culture: types of cell, monolayers, anchorage dependency, nutritional requirements, substrate requirements, culture techniques, contamination, maintenance of cell lines, characterization of cell lines, cryopreservation and revival of cell lines. Application of tissue culture
	08

	V
	Bioinformatics And Biostatistics : Information resources for genes and proteins, sequence alignment algorithms and tools, searching sequence databases, phylogenetic methods, DNA microarrays, multiple sequence alignment, prediction of RNA secondary structure, Database search for similar sequences, gene prediction, protein classification, and structure prediction. Basic concept and applications of bioinformatics and proteomics in drug discovery.
	08

	
	Total
	40


REFERENCES: 

1. Bhojwani SS, Plant tissue culture: applications and limitations, edtion 1990.

2. Bhojwani SS and Rajdan MK, Plant tissue culture theory and practice, 1983.

3. Lewin R, Automated plant tissue culture for mass propagation, Biotechnology,1988,

4. Vasil IK, Cell culture and somatic cell genetics of plants, vol 1, 2, 3, 1986.

5. Ian Freshney. R.I, Animal cell culture, manual of basic techniques, 3rd edition, 1994.

6. Paul john, Cell and tissue culture, 5th edition, 1975, Livingston.

7. Punker CA, Transgenic animal technology, A laboratory handbook, 1994.

8. Burmish M. Martin, Tissue culture techniques: An introduction.

9. R.Y. Steiner, General microbiology.

10. T.A. brown, Genomes.

11. Lodish, Molecular Cell Biology.

12. lewin Benjamin, Genes V and VI

13. M.D.Trevan, S. Bofley, Biotechnology the biological principles.

14. Primrose, Moderm biotechnology.

15. R.Wold and S.B. Primrose, Principles of gene manipulation.

16. Brown, Functional genomic methods & applications.

17. Trease & Evans, Pharmacognosy.

18. P. K. Mukherji, Pharmacognosy.

19. WHO Guidelines for quality control of plant drug.

20. Ansari, Essential of Pharmacognosy.

PH 534   QUALITY ASSURANCE – II 



C (L, T, P) = 5 (3, 2, 0)

	Unit
	Course Contents
	Hours

	I
	Pharmaceutical Process Validation: Validation & types of Validation (Prospective, Retrospective, Concurrent & Revalidation) Validation of Analytical Methods as per ICH guidelines, Acceptance criteria as per ICH. Calibration of Instruments and equipment. Relationship between validation & qualification, calibration & verification, validation master plan, qualifications of utilities and process equipments (protocols & reports for DQ, IQ, OQ, PQ).
	08

	II
	Validation of Solid Dosage Form, Medical Devices, Validation of Biotechnological Process, Transdermal Process Validation, Validation of Lyophilization, Process Validation of Pharmaceutical Ingredients,  Validation of manufacturing process for sterile and non-sterile products (protocols and reports), Validation of HVAC systems, Validation of water systems, cleaning validation and Validation of computerized systems, Validation in Contract Manufacturing. Validation of Packaging material
	08

	III
	ICH guidelines for manufacturing & quality assurance of drug formulations. Pilot Plant Scale up Techniques: Significance of pilot plant scale up phase, laboratory procedure and formulations, routine production procedure, discussion on important parameters such as formulation, equipments etc, and pilot study of dosage forms such as tablets, capsules and oral liquid. 
	08

	IV
	Process analytical techniques, Design by quality, Quality risk management, Regulatory considerations in validation, Approaches to validation and scope of validation, In-process quality control parameters
	08

	V
	Bioavailability / Bioequivalence: Introduction, factors influencing bioavailability methods to determine bioavailability, designing the study for assessment of bioavailability and bioequivalence, in-vitro and in–vivo correlation of bioavailability, methods to enhance bioavailability, statistical concepts.
	08

	
	Total
	40


REFERENCES: 

1. James swarbrick, GMP practices for pharmaceutical. 
2. P.P. Sharma, How to practice GMPs. 
3. Vibrant, Chemical Engineering Plant Design. 
4. Loftus and Nash, Pharmaceutical Process Validation. 
5. WHO: Technical report series 937: 40th report on specifications for pharmaceutical preparations.
6. Terveeks & Deeks, Validation Master plan, Davis Harwood International Publishing.

7. Carleton & Agalloco, Validation of Asceptic Pharmaceutical Processes, 2nd Edition, Marcel Dekker. 

8. Chow, Statistical Design and Analysis in Pharmaceutical Science, Marcel Dekker.

9. DeSPAUTZ, Automation & Validation of Information in Pharmaceutical Processing, MarcelDekker.

10. WHO: Technical report series 937: 40th report on specifications for pharmaceutical preparations.

PH 536    DRUG REGULATORY AFFAIRS THEORY


C (L, T, P) = 5 (3, 2, 0)

	Unit 
	Course Contents
	Hours 

	I
	Regulatory provisions to import manufacture and sell of drugs & cosmetics in  India

Drugs and cosmetics act,1940 and Rules 1945 including latest amendments : Regulatory provisions related to import, manufacture, labeling and packing of drugs.

Loan license, Schedule M, Schedule 

Regulatory provisions related to new drugs in India.
	08

	II
	Introduction to drug regulatory affairs and intellectual property rights 

Brief introduction to intellectual property laws available in India.

Objectives, mission, organization, advantages, product regulates, procedure for registration of drugs of FDA, EMEA and ANVISA.

WTO : Origination, organization, working areas, benefits.
	06

	III
	Regulations related to patent, trademark and copyright in India 

Patent : Definitions, Patentable, non patentable subject matter, Procedure, licensing, contents of patent, infringement analysis, filing through PCT, rights and duties of patentee, remedies

Trademark : Meaning, procedure, principal of registration, infringement analysis, remedies. 

Copyright : Meaning, Characteristics, areas of protection, infringement analysis, remedies 

TRIPS : Origination, Principles, Agreements
	09

	IV
	Approval of drug products

Regulation for approval of new and generic drug products in US

NDA : Meaning, content and format.

IND : Meaning, content and format, investigator’s brochure

ANDA : Meaning, content and format.

CTD : Meaning, content and format.

DMF : Meaning, Requirement, content and format.
	10

	V
	Case study and document preparation

Study of some useful cases :

Dltiazem case study : Bioavil V/S Andrx

Ceaclor case study : Eli Lilly V/S American Cynamid Co.

Cephalosporin case study :  Glaxo V/S Ranbaxy

Preparation of ANDA application.
	07

	
	Total
	40


REFERENCES: 

Bare Acts and Rules.

Jain N.K, Textbook of forensic pharmacy, Vallabh prakashan New Delhi.

Richard A. Guarino, new drug approval process forth edition marcel dekker new york

Philip w.Grubb patent for chemicals, pharmaceuticals and biotechnology, forth edition, Oxford University Press.

Ira. R Berry, The pharmaceutical regulatory process marcel dekker new york.

PH 551   PRACTICAL - ADVANCED ANALYTICAL TECHNIQUES 

C (L, T, P) = 5 (0. 0 .9)

	Unit
	Details of Practicals

	1
	Use of colorimeter for analysis of Pharmacopoeia compounds and their formulations.

	2
	Use of Spectrophotometer for analysis for Pharmacopoeia compounds and their Formulations.

	3
	Simultaneous estimation of combination formulations (minimum of 4 experiments).

	4
	Effect of pH and solvent on UV Spectrum of certain drugs.

	5
	Experiments on Electrophoresis.

	6
	Experiments of Chromatography.

	7
	Interpretation of spectra of organic compounds- Workshop involving interpretation of IR, NMR and Mass spectra of Organic compounds to elucidate their chemical structure.

	8
	Any other relevant exercises based on theory.


PH 552   PRACTICAL ADVANCED MEDICINAL CHEMISTRY  
C (L, T, P) = 5 (0. 0 .9)


	S. No.
	Details of Practicals
	Hours

	1
	Synthesis of at least five drugs belonging to the categories described in theory along with their spectral and physico-chemical characterization and assay.
	Total

126 Hours

	2
	Synthesis and evaluation of at least three derivative of drug reported in some reputed journal with an impact factor > 1.5.
	

	3
	Design of alternative synthesis of at least four drugs and synthesis of any two drugs cleared by the instructor.
	


PH 553   PRACTICAL ADVANCED ORGANIC CHEMISTRY 

C (L, T, P) = 5 (0. 0 .9)


	S. No.
	Details of Practicals
	Hours 

	1
	Separation of Organic compounds from their mixture and their identification.
	Total

126 Hours

	2
	Synthesis of various heterocyclic compounds of medicinal interest.
	

	3
	To perform organic reactions of synthetic importance.
	


PH 554   
PRACTICAL DRUG DISCOVERY – II                  

C (L,T,P_ = 5(0.0.9)

	Details of Practicals
	No. of Hours required

	Isolation of two Natural products from Plant materials. 

Workshop/ Tutorials/ Seminars/Webinars on 
Primary Use of Software available 

Interpretation of spectra of organic compounds 

Chromatographic techniques

Synthesis of five compounds using microwave irradiation/ ultrasonicator
	Total

126 Hours


PH 555   PRACTICAL MOLECULAR BIOTECHNOLOGY

C (L, T, P) = 5 (0. 0 .9)

	1
	Isolation of DNA, quality assessment by spectrophotometer and gel electrophoresis, separation of DNA fragments by gel electrophoresis, staining of bands with ETH-Br, DNA visualization..

	2
	Southern blotting and hybridization, digestion of DNA with restriction enzymes, DNA-DNA hybridization, autoradiography for DNA visualization.

	3
	Cloning of DNA fragment, isolation of plasmid, transformation techniques with different DNA maker.

	4
	PCR, working of PCR, amplification of DNA by PCR.

	5
	Measurement of plant cell growth.

	6
	Identification of pathogenic viruses and bacteria.

	7
	Preparation of culture media.

	8
	Study of activity of antibiotics.

	9
	Study of enzyme immobilization and activity of protiolytic enzyme.


PH 556   PRACTICAL MICROBIAL AND CELLULAR BIOTECHNOLOGY     
C (L, T, P) = 5 (0. 0 .9)

	1
	Morphological study, isolation and characterization of some bacteria and fungi, Callus culture. 

	2
	Methods of preservation of cultures.

	3
	Qualitative analysis of potable water.

	4
	Estimation of microbial load in pharmaceutical preparations and raw materials as per official pharmacopoeia.

	5
	Estimation of microbial load in pharmaceutical preparations and raw materials as per official pharmacopoeia.

	6
	Microbial assess of antibiotics as per official pharmacopoeia.

	7
	Sterility testing of various pharmaceutical products as per official pharmacopoeia.

	8
	Entrapment of plant cell.

	9
	Entrapment of plant cell.

	10
	Introduction to a tissue culture lab and culture vessels along with preparatory methods for glassware, media preparation and sterilization.

	11
	Primary culture, chick embryo culture.

	12
	Maintenance and transfer of cell line.

	13
	Cry preservation and revival.

	14
	Viral Assays.

	15
	Cytotoxicity and apoptosis assays.

	16
	Callus culture. 

	17.
	Plant regeneration from callus culture.


PH 557    PRACTICAL INDUSTRIAL PHARMACY 1 



C (L, T, P) = 5 (0. 0 .9)

	1
	Preformulation study of tablets, compressibility index, Heckle treatment, Kawakita plots.

	2
	Determination of the critical micellar concentration of various surfactants by drop weight method or any other suitable method.

	3
	Determination of the optimum concentration of the surfactant for solubilisation (eg.) peppermint oil with tween 20.

	4
	Determination of particle size and size distribution of selected drugs by microscopy, sieving, sedimentation (using Andreason pipette) etc.

	5
	Determinations of flow properties of powders by Angle of repose and flow through an orifice with, and without glidants.

	6
	Sterility testing of commercially available injections like water for injection, Dextrose injection, Analgin injection.

	7
	Estimation of optimum concentration of the various glidants for the flow of granules using angle of repose.

	8
	To study the dissolution kinetics of IR & ER dosage from.

	9
	To study the effect of pH on apparent partition coefficient of a drug on n octanol & water buffer system.


PH 558   PRACTICAL INDUSTRIAL BIOTECHNOLOGY. 


C (L, T, P) = 5 (0. 0 .9)

	1
	Extraction and purification of Enzymes & its kinetics.

	2
	Production of enzymes.

	3
	Techniques involved in Immobilization of Enzyzmes. 

	4
	Fermentation techiques, detection and assays of fermentation products.

	5
	Methods for vaccine production.

	6
	Estimation of urine bacteria by pour-plate (dilution) method.

	7
	Immunological tolerance test.

	8
	Production of Penicillin, Greseofulvin & Vit B12.

	9
	Examination of sputum for tuberculosis.

	10
	Blood group determination by slide agglutination.

	11
	Isolation of antibiotic producing micro-organisms from soil.


PH 559   PRACTICAL PLANT DRUG STANDARDIZATION 
C (L, T, P) = 5 (0. 0 .9)

	1
	Qualitative and Quantitative Microscopic Examination: Microscopic evaluation of powder drugs and their mixtures with adulterants. 

	2
	Exercises based on standardization and quality control of plant drugs.

	3
	Qualitative and Quantitative Estimation of Phytoconstituents: 

	4
	Determination of phytoconstituents in crude drugs and commercial herbal formulations. 

	5
	Pharmacopoeial evaluation of natural products.

	6
	Determination of ash values, extractive values, swelling index and foaming index of crude drugs as per WHO Guidelines.

	7
	Preparation of detailed monograph of at least one plant drug covering Pharmacognosy and Phytochemical investigation with its use in traditional system of medicine.

	8
	Evaluation of fixed oil- Determination of Acid value, Saponification value


PH 560    PRACTICAL INDUSTRIAL PHARMACY 1I


C (L, T, P) = 5 (0. 0 .9)

	1
	Effect of hardness of the tablets on disintegration time.

	2
	Study on the effect of various excipients on the dissolution rate of tablets.

	3
	Preparation and comparative evaluation with marketed products for antacid efficiency of neutralizing property of suspensions.

	4
	Formulation and evaluation of stability of reconstituted dry syrup of amoxycillin, ampicillin etc.

	5
	Accelerated stability studies on various formulations, with reference to:

	A
	Temperature dependence.

	B
	Effect of buffers.

	6
	Determination of the order of decomposition for drugs like Aspirin, Benzocaine, Acetanilide or any other three drugs.

	7
	Studying the stability of suspensions using the data on sedimentation volume and degree of flocculation.

	8
	Determination of stability of emulsions by studying the globule size.

	9
	Calculation of Ka, Ke, t1/2, Cmax, AUC & bioequivalence. 

	10
	Influence of polymorphism on solubility and dissolution.


PH 561 PRACTICAL PRINCIPLES OF PHARMACOTHERAPEUTICS   C (L, T, P) = 5 (0. 0 .9)

	
	I Intact animal experimentation Evaluation of following activities using appropriate animal models: 

	1
	Anti-epileptic

	2
	anti-parkinsonism

	3
	Analgesic

	4
	Anti-anxiety

	5
	Anti-psychotic

	6
	Antidepressant

	7
	Muscle relaxant

	8
	Diuretic

	9
	Anti-hypertensive

	10
	Anti-diarrhoeal

	11
	Anti-ulcer

	12
	CNS stimulation and depression

	13
	Anti-diabetic 

	14
	Acute toxicity exercise as per OECD guidelines.

	15
	Ophthalmic activities like mydriasis, miosis, anti-glaucoma, reflexes and anaesthesia.

	16
	To determine brain levels of different neurotransmitters/hormones in given animals.

	17
	To determine plasma/serum/urine levels of different neurotransmitters/hormones in given animals.

	18
	Simulation exercises on animals for the purpose of Reduction, Replacement and Refinement of Animal use

	19
	Demonstration and execution of Animal Handling and Care Protocols based on CPCSEA guidelines on animal care and use

	
	II Isolated tissue experimentation

	1
	Effects of standard agonists.

	2
	Effects of standard antagonists.

	3
	Determination of pD2 Value.

	4
	Determination of pA2 Value.

	5
	Bioassay of Acetylcholine by Comparative, Graphical, Multiple Point (doses) Methods.

	6
	Bioassay of Serotonin by Comparative, Graphical, Multiple Point (doses) Methods.

	7
	Bioassay of Histamine by Comparative, Graphical, Multiple Point (doses) Methods.

	8
	Bioassay of Oxytocin by Comparative, Graphical, Multiple Point (doses) Methods


        PH 562   PRACTICAL ADVANCES IN DRUG DELIVERY SYSTEM 
C (L, T, P) = 5 (0. 0 .9)
	1
	Preformulation studies such as granule flow propertyes by different methods

	2
	Preformulation studies such as determination of partition coefficient of given drug

	3
	Characterization of given polymer such as viscosity, molecular weight and glass transition temperature.

	4
	Evaluation of drug free polymeric films.

	5
	In-vitro characterization of transdermal patches of given drug.

	6
	Formulation and evaluation of  solid dispersion

	7
	Formulation and evaluation of floating micro-spheres.

	8
	To conduct glass water attack test

	9
	Formulation and evaluation of liposomes

	10
	Preparation and physico-chemical characterization of microcapsules of given drug.

	11
	To study quality control parameters of different brands of solid dosage form.

	12
	Study of effect of solubility enhancers on diffusion of poorly water soluble drugs.

	13
	Preparation and evaluation of muco-adhesive micro-spheres.

	14
	Formulation and evaluation niosomes

	15
	Development and evaluation of ocular inserts of given drug.


PH 563   PRACTICAL PREFORMULATION & PRODUCT DEVELOPMENT  C (L, T, P) = 5 (0. 0 .9)

	Practicals

	1. 
	Preformulation studies such as granule flow propertyes by different methods

	2. 
	Preformulation studies such as determination of partition coefficient of given drug

	3. 
	Characterization of given polymer such as viscosity, molecular weight and glass transition temperature.

	4. 
	Evaluation of drug free polymeric films.

	5. 
	In-vitro characterization of transdermal patches of given drug.

	6. 
	Formulation and evaluation of  solid dispersion

	7. 
	Formulation and evaluation of floating micro-spheres.

	8. 
	To conduct glass water attack test

	9. 
	Formulation and evaluation of liposomes

	10. 
	Preparation and physico-chemical characterization of microcapsules of given drug.

	11. 
	To study quality control parameters of different brands of solid dosage form.

	12. 
	Study of effect of solubility enhancers on diffusion of poorly water soluble drugs.

	13. 
	Preparation and evaluation of muco-adhesive micro-spheres.

	14. 
	Formulation and evaluation niosomes

	15. 
	Development and evaluation of ocular inserts of given drug.


PH 564    PRACTICAL ADVANCED PHARMACOGNOSY 

C (L, T, P) = 5 (0. 0 .9)
	1
	Isolation and Chemical Evaluation of Phytochemical Constituents:  Curcumin, Caffeine, Quinine, Strychnine, glycyrrhizin and sennosides. 

	2
	Physico-chemical evaluation and TLC profiles of various isolated phytochemical constituents.

	3
	Chromatographic Techniques: Exercises based on paper and thin layer chromatography.

	4
	Microscopical evaluation of plant drugs (at least five) listed in theory.

	5
	Isolation of volatile oils from various plant drugs and their TLC  Characterization.

	6
	Column chromatographic separation of plant extracts.



PH 566    PRACTICAL HERBAL DRUG FORMULATION AND STANDARDIZATION     
C (L, T, P) = 5 (0. 0 .9)
	1
	Isolation of piperine from pepper.

	2
	Isolation & TLC of reserpine from Rauwolfia root.

	3
	Isolation of Hespiridine from orange peel.

	4
	Biological Screening of Plant Extracts- Anti-inflammatory,    Antidiabetic, Diuretics, Antimicrobial, Antipyretic, Analgesic

	5
	Preparation and Evaluation of Herbal formulations.

	6
	Preparation of Herbal cosmetics.

	7
	Isolation & TLC of Menthol from mentha oil.

	8
	Estimation of total solid content and alcohol content in  Asava/Arista.


PH 568   PRACTICAL DRUG EVALUATION TECHNIQUES       


C (L, T, P) = 5 (0. 0 .9)

	
	Evaluation of given sample using multiple dose levels and under different experimental designs : 

	1
	Exercise on different experimental designs referring to living systems.

	2
	Use of different statistical designs on 

	3
	Anti-epileptic

	4
	Analgesic

	5
	Anti-anxiety

	6
	Anti-psychotic

	7
	Antidepressant

	8
	Muscle relaxant

	9
	Diuretic

	10
	Anti-hypertensive

	11
	Anti-diarrhoeal

	12
	Anti-ulcer

	13
	CNS stimulation and depression

	14
	Anti-diabetic 

	15
	Ophthalmic activities like mydriasis, miosis, anti-glaucoma, reflexes and anaesthesia.

	16
	Ophthalmic inflammation assessment 

	17
	 Determination of brain levels of different neurotransmitters/hormones in given animals as part of experimental designs mentioned above.

	18
	Determination of brain levels of different neurotransmitters/hormones in given animals as part of experimental designs mentioned above.

	19
	Isolation and estimation of DNA from the given source (animal/plant). 

	20
	Measurement of cytokine levels.

	21
	To perform Electrophoretic shift assays of endogenous molecules and changes in their levels as per experimental designs adopted in the laboratory.


PH 570   PRACTICAL DRUG DISCOVERY, DEVELOPMENT AND REGULATION      C (L, T, P) = 5 (0. 0 .9)

	
	Practical Exercises & Executions in relevant and globally recommended practice areas like and execution of WHO and other relevant bodies guidelines in different practice area like: 

	1
	Exercise on Subject Enrollment. 

	2
	Getting Informed consent from potential subjects.

	3
	Education, Research and Intervention exercises on Pharmaceutical care. 

	4
	Education, Research and Intervention exercises on Pharmacovigilance.

	5
	Education, Research and Intervention exercises on Pharmacoeconomics. 

	6
	Education, Research and Intervention exercises on Rational use of medicines (RUM) 

	7
	Promotion of access to Essential medicines and avoidance of drug Stock-outs.

	8
	Exposure to Data collection in clinical and pharmaceutical practice setting settings. 


PH 572   PRACTICAL MODERN RESEARCH METHODOLOGIES C (L, T, P) = 5 (0. 0 .9)
	1
	Determination of LD 50 of any one drug.

	2
	Anti-inflammatory screening of drug/plant extract.

	3
	Analgesic screening of drug/plant extract.

	4
	Anti- diabetic screening of drug/plant extract.

	5
	Anti-pyretic screening of drug/plant extract.

	6
	Quality control of given herbal formulation.

	7
	TLC study of given plant drug.

	8
	Standardization of any official herbal drug.

	9
	Tissue culture of any medicinal plant.

	10
	Perform the microbiological assay of an antibiotic using disc diffusion method.

	11.
	Isolate the DNA from given plant tissue.


PH 574   PRACTICAL QUALITY ASSURANCES – II 


C (L, T, P) = 5 (0. 0 .9)

	1. 
	Development of an analytical method & its validation

	2. 
	Pilot plant experiments.

	3. 
	Preparation of SIF

	4. 
	Documentation of batch recall

	5. 
	Experiment on cleaning validation


HS 531
Soft Skills I


C (L, T, P) = 3 (3, 0, 0)

	Unit
	Course Contents
	Hours

	I
	General English- Spoken English – PICTURE (p=pronunciation, I=inflection, C=Clarity & courtesy, T=Tone, U=Understanding and feedback, R=Rate of speech and Repetition, E=Emphasis), Body Language Training, Active Listening Communication Skills- Writing, Speaking, Listening, Reading


	08

	IL
	Thinking Skills:  Making decisions, solving problems, thinking creatively 

Personal Qualities: Individual responsibility, self-management, integrity, Competencies Resources ; Allocation of time, money, human resources 
	08

	III
	Information: Acquiring and evaluating information, organization and maintenance of information, interprets. 

Skill of Communicating  information:  uses of computers and information Technology , Public Relations Management 
	08

	IV
	Team Management and Collaborative Work Culture

Training in Anchoring and Public Speaking
	08

	V
	Stress Management Training

Achievement Motivation Training
	08

	
	Total
	40


HS 532
  Soft  Skills II


C (L, T, P) = 3 (3, 0, 0)

	Unit
	Course Contents
	Hours

	I
	Scientific Communications- The Research Report Paper writing/ thesis writing 

Different parts of the Research paper 

1. Title –Title of project with authors name 

2. Abstract- Statement of the problem, Background list in brief and purpose and scope. 

3. Key Words. 

4. Methology-subject, apparatus, instrumentation & procedure. 

5. Results- tables, graphs, figures & statistical presentation 

6. Discussion support or non support of hypothesis, practical & theoretical implications 

7. Conclusion 

8. Acknowledgements. 

9. References 

10. Errata 

11. Importance of Spell check for entire project 

12. Uses of footnotes 
	08

	IL
	Presentation (Specially for oral) 

Importance, types different skills, contained, format of model, introduction & ending, Poster, Gestures, eye contact, facial, expressions, stage, fright, volume- pitch, speed, pause & language, Visual aids & seating, Questionnaire
	08

	III
	Documentation- 

“How” of documentation 

Techniques of documentation 

Importance of documentation 

Uses of Computer packages in documentation.
	08

	IV
	Patents  and industrial applications

What may be patented, who may apply for patents, Preparation of patent proposal registration of patents in foreign countries & vice versa.

Sources for procurement research grants

Industrial-institution interaction- Industrial projects, their, feasibility reports.
	08

	V
	Conference and Seminar Management, Event management
Public Relations Management, Press Relations Management
	08

	
	Total
	40
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