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Department of Pharmacy

Faculty of Science

University of Rajshahi

Syllabus of M. Pharm (1 years course)

General Group (Group-A)

Session: 2006-2007, Examination: 2007

	Course
	Unit
	Marks
	Credit

	Theory
	4.5
	450
	18

	Practical
	2.0
	200
	8

	Class record
	0.5
	50
	2

	Project work
	0.5
	50
	2

	Viva-voce
	0.5
	50
	2

	Total
	8.0
	800
	32


	Course
	Name of paper
	Unit
	Mark
	Credit

	501
	Advanced Analytical Chemistry
	0.75
	75
	3

	502
	Advanced Medicinal Chemistry
	0.75
	75
	3

	503
	Advanced Pharmacology and Toxicology
	0.75
	75
	3

	504
	Advanced Molecular biology
	0.75
	75
	3

	505
	Advanced Pharmaceutical Technology
	0.75
	75
	3

	506
	Advanced Biopharmaceutics and Pharmacokinetics
	0.75
	75
	3

	507
	Practical
	2
	200
	8

	508
	Class Record
	0.5
	50
	2

	509
	Project Work
	0.5
	50
	2

	510
	Viva Voce
	0.5
	50
	2

	
	Total
	8.0
	800
	32


Thesis Group (Group-B)
Session: 2006-2007,  Examination: 2007
	Course
	Unit
	Marks
	Credit

	Theory
	4.5
	450
	18

	Thesis
	2.0
	200
	8

	Class record
	0.5
	50
	2

	Viva-voce
	1.0
	100
	4

	Total
	8.0
	800
	32


	Course
	Name of paper
	Unit
	Mark
	Credit

	501
	Advanced Analytical Chemistry
	0.75
	75
	3

	502
	Advanced Medicinal Chemistry
	0.75
	75
	3

	503
	Advanced Pharmacology and Toxicology
	0.75
	75
	3

	504
	Advanced Molecular biology
	0.75
	75
	3

	505
	Advanced Pharmaceutical Technology
	0.75
	75
	3

	506
	Advanced Biopharmaceutics and Pharmacokinetics
	0.75
	75
	3

	507
	Thesis
	2
	200
	8

	508
	Class Record
	0.5
	50
	2

	509
	Viva Voce + Thesis Presentation
	0.5 + 0.5
	50 + 50
	4

	
	Total
	8.0
	800
	32


Master of Pharmacy

Course:  501 / Unit – 0.75
Subject: Advanced Analytical Chemistry

Full marks - 75

1. Nuclear Magnetic Resonance (NMR) Spectroscopy: Advanced Techniques and Applications NMR: 1H and 13C NMR, principles, instrumentation, principles of decoupling, gated decoupling, difference spectroscopy, relaxation process, population transfer, selective polarization transfer, INEPT, basic two dimensional sequence, heteronuclear shift correlation, application of DEPT, 1H-1H COSY, HMBC, HMQC, HOHAHA (TOCSY),  NOE’s in structure elucidation of organic compounds. NMR in drug screening, reaction monitoring etc . Applications of NMR in medical sciences.

2. Electron Spin Resonance (ESR) Spectroscopy: Introduction, principles , instrumentation and application in detection of free radical reactions in chemical and biological systems.

3. Mass Spectroscopy (MS): Theory, instrumentation and ionization methods (FAB, ESI, MALDI, FD, etc.). Application of HRIEMS, MS-MS, GC-MS, LC-MS. Mass spectrometers (MALDI TOF, ES) in structure elucidation of small and macromolecules .

4. High Performance Liquid Chromatography (HPLC): Normal phase, reversed phase, ion exchanges and ion pairing techniques, chiral HPLC. Application of HPLC in analysis of drugs in pharmaceutical preparations and biological fluids.

5. Separation Technology: Gel filtration chromatography: Principle, materials, application. Introduction, instrumentation, detection, modes of separation, efficiency & resolution of gel and capillary electrophoresis, related techniques as temperature gradient gel electrophoresis, SDS-PAGE & its zymography. Ion-exchange chromatography: Principle, exchangers, ion exchange column, capacity, techniques and its pharmaceutical application.  Affinity chromatography: principles, Uses, limitation.
6. Nephelometry and Turbidimetry: Light scattering (Tyndall Rayleigh & Raman scattering), theory, instrumentation, turbidimetric titrations, and applications of nephelometry and turbidimetry, comparison of spectrophotometry with nephelometry & turbidimetry.  
7.  Refractometry: Specific and molar refraction, Factors affecting refractive index, theory, various refractometers, quantitative analysis, application of refractometry, determination of critical micelle concentration (CMC).   
Books Recommended:

1. One and two Dimensional NMR spectroscopy. By Atta-ur-Rahman, Elsevier, 1989.

2. Organic Spectroscopy. By D.W. Brown, A.J. Floyd, and M.Sainsbury, John Wiley and Sons, 1988.

3. Modern NMR Techniques for Chemistry Research, by A.E. Hunter.

4. Proton and Carbon-13 NMR Spectroscopy. By R.J. Abraham and P.Loftus.

5. Principles of Instrumental Analysis. By D.A. Skoog.

6. Instrumental methods of chemical analysis   by B.K. Sharma.

7. Introduction to Organic Laboratory Techniques. By D.L. Pavia, G.M. Lampman and G. S. Criz. W.B. Saunders Company, 1976.

8. Natural Products-a Laboratory Guide. By Raphel Lkan, Academic Press Inc,1991.

9. Instrumental methods of chemical analysis   by  G. R. Chatwal & S.K. Anand 

10.  Introduction to instrumental analysis by R.D. Braun.
11. Analytical Chemistry by G.D. Christian 

Master of Pharmacy

Course :  502 / Unit – 0.75
Subject: Advanced Medicinal Chemistry

Full marks - 75

1.  Drug Design: Synthesis of compounds in accordance with the molecular structure, biological activity concept with special references to analgesics, neuromuscular blocking agents, anti-fertility drugs and compounds containing bridge head nitrogen atom and bactericidal & bacteriostatic agents (sulphonamides, mercury compounds and antiseptics).

2. Molecular Mechanism of Drug Action: Binding forces in drug receptor interactions, structure activity relationship and the conformation of the receptor surface, application of computational chemistry in drug receptor action, consequences of drug receptor interaction, analysis of graded dose response relationship, drug actions that are not mediated directly by the receptor.

3.  Biosynthesis: Biosynthetic pathways and actions of steroidal hormones ,alkaloids, carbohydrates and nucleotides. 

4. Antioxidants and Free Radicals:  Antioxidants. Natural body antioxidants; Super oxide theory and Oxygen Toxicity, ROS (Reactive Oxygen Species) and LP (Lipid peroxidation) in human pathology and diseases. Antioxidant defense system; Healing power of H2O2 formation of free radicals, free radical chain reaction, free radicals and useful species, free radicals in ageing process and diseases like arteriosclerosis, ischemic heart diseases and neurodegradative conditions, Toxicity of free radicals and prevention of free radical damage by antioxidants.

5. Proteins And Nucleic acids: Chemistry of proteins. extraction, isolation and purification, membrane structure, conformation and protein folding. biological functions of proteins and factors affecting protein folding. Chemistry of nucleic acids. structure, extraction, isolation and transcription. 

Books Recommended:

1. An Introduction to Medicinal chemistry, 2nd.ed. 2001, G.L.Patrick, Oxford University press.

2. Wilson and Gisvolt’s Text Book of Organic, Medicinal and Pharmaceutical Chemistry, 10th ed. Lippincott-Raven, 1998

3. Advanced Practical Organic Chemistry, 2nd. ed., by J. Leonard et al.Academic press.

4. Advanced Organic Chemistry, Bernard Miller, Prentice Hall. 1995

5. Advanced Organic Chemistry, Jerry march, Wiley Interscience.

6. Mechanism and theory of Organic Chemistry, Lowry and Richardson, Harper.

7. Physicochemical Principles of Pharmacy, 3rd ed. 1998, A.T. Florence and A.D. Palgrave.

Master of Pharmacy

Course :  503 / Unit – 0.75
Subject: Advanced Pharmacology and Toxicology

Full marks – 75

Pharmacology

1. Receptor Pharmacology :  

a) 5-Hydroxytryptamine: Introduction, Chemistry, Biosynthesis and metabolism, 5-HT receptor subtypes, Site of 5-HT action, 5-HT agonists and antagonists, Serotonergic receptors in the cardiovascular system, Signaling pathway, Biochemical and molecular aspects, Clinical implications.

b) Molecular and cellular mechanisms of 1) Glutamate receptors, 2) GABA and its receptors, 3) Catecholamine receptors ((- and (-adrenoceptors, dopamine receptors), 4) Acetylcholine receptors (nicotinic and muscarinic receptors),  5) Opioid receptors.

2. Cardiovascular pharmacology:

a) Ion channels, exchangers and pumps: Transduction mechanisms as targets of drug action, voltage sensitive ion channels–structure and function, K+ channels. Voltage sensitive Ca+2 channels and the pharmacology of their inhibitors. Agonists at (-adrenoceptors. Pharmacology of Na+/K+ ATPase and gap junctions.

b) Vasodilators: Nitric oxide - Biosynthesis of nitric oxide and its control, Degradation and carriage of nitric oxide, Effects of nitric oxide, Therapeutic use of nitric oxide and nitric oxide donors, Inhibition of nitric oxide, Clinical conditions in which nitric oxide may play a part.

c) Pathophysiology of Heart Failure: MAPKinase signaling pathway. 
d) Drug of Heart disease: Thrombolytics and lipid lowering agents. 

3. Neuropharmacology:

a) Pathophysiology of CNS

b) Diseases and treatment of Neurogenerative disorders ​- Neurodegenerative disorders: Introduction, Mechanisms of neuronal death, Ischemic brain damage (Strokes), Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, Neurodegenerative prion disease

4. Cancer biology and therapy: Introduction to biology of cancer, modes of treatment: radiotherapy, chemotherapy, surgery, biological therapy including immunology and gene therapy.
Toxicology

1. Basic concept in toxicology:  Introduction to toxicology and its subdivisions, Types of adverse drug reaction, Risk assessment and toxicity testing, Nonmetalic environmental toxicants, Chelators and heavy metal intoxication.

2. The mechanism of toxin action: General mechanisms of toxin-induced cell damage and death – hepatotoxicity and nephrotoxicity, Mutagenesis and carcinogenecity – Biochemical mechanisms of mutagenesis, Carcinogenesis – genotoxic and epigenetic carcinogens, Teratogenesis and drug-induced foetal damage, Allergic reactions to drugs.

3. The biotransformation of toxins, their inactivation and removal from the body: An introduction to biotransformation. The cytrochrome P-450 system – its function, mechanism of action and regulation. Glutathione and glutathione-S-transferase–its function, mechanism of action and regulation.

4. Reactive intermediates: Types of metabolically generated reactive intermediates and their role in drug toxicity. Epoxidation and drug toxicity, N-oxidation and drug toxicity, toxicity and sulphur xenobiotics.

References of Books:

1. The Pharmacological Basis of Therapeutics – by Goodman and Gilman.

2. Pharmacology – by H.P. Rang et al.

3. Pharmacology – by Lippincott et al.

4. Pharmacology – by Kalant et al.

5. Basic and Clinical Pharmacology – by Bertram G. Katzung.

6. Pharmacology and Therapeutics – by R.S. Satoskar et al.

7. Medical Pharmacology – by Goth.

8. Essentials of Medical Pharmacology – by K.D. Tripatti.

Master of Pharmacy

Course:  504 / Unit – 0.75
Subject: Advanced Molecular Biology

Full marks – 75
Regulation of Gene Expression:

 a) Characterization and identification of cis and trans elements, methodology, mechanism of transcription  repression by methylation, silencers; 

b)  Prokaryotic gene control: The Jacob-Mendel Model, Bacterial transcription initiation, lactose, arabinose.

c)  Eukaryotic gene control: Purpose and general principle, Molecular mechanism.
Gene Replacement and Transgenic Animals: Production of knockout and transgenic organisms, use of knockout animal to study genetic disease

Repair Mechanism of DNA: DNA damage, Mechanism of different types of DNA repair system in bacteria and their relation with carcinogenesis

Viral DNA and RNA: Transcription and translation, oncogene etc.
Non Coding RNA: tRNA, rRNA, micro RNA, processing and their functions etc.
Gene Therapy: Central concept of gene therapy, basic molecular mechanism of  gene transfer, prerequisite of human gene therapy, biological basis of gene therapy strategies, vehicles for gene transfer, clinical gene therapy studies, gene therapy for hereditary disease, gene therapy for cancer, gene therapy for HIV. 

Bioinformatics: Definition and concepts, importance of bioinformatics, biological database, primary sequence database, protein sequence database, DNA sequence database. Multiple sequence alignment and importance of multiple sequence alignment for drug design. 

Effector mechanisms of immune responses: Effector mechanisms of phagocytes, natural killer (NK) cells, T lymphocytes and B lymphocytes in immune responses; Cytokines and their roles in immune responses.

Techniques used in immunology: Radioimmunoassay (RIA), fluorescence immunoassay (FIA), luminescence immunoassay (LIA), Enzyme-linked immunosorbent assay (ELISA), enzyme-linked immunosorbent spot (ELISPOT), Immunoprecipitation
Books Recommend:

1. Cellular and Molecular Immunology by Abul K Abbas, Andrew H Lichtman, Jordan S Pober

2. Immunology by Ivan Roitt, Jonathan Brostoff , David Male

3. Molecular Biology by PC Turner, AG Mclennam, AD Bates

4. The Cell: A molecular Approach by Alberts B et al

5. Molecular Cell Biology by Lodish et al

6. Molecular Biology of Cells by Alberst et al

7. Applied therapeutics by young kode kihble et.al.

8. Hand book of Drug Interaction by karalliedde & Hanry

Master of Pharmacy

Course :  505 / Unit – 0.75
Subject: Advanced Pharmaceutical Technology
Full marks - 75

2. Advanced Sustained Release Drug Delivery System

Rate preprogrammed drug delivery systems, activation modulated drug delivery systems, feedback regulated drug delivery systems, site targeting drug delivery systems.

3. Advanced drug Delivery Systems

Transdermal drug delivery system, mucosal drug delivery system, nasal drug delivery system, ocular drug delivery system, intrauterine drug delivery system, liposomes and nanoparticles drug delivery system, biodegradable drug delivery system, hydrogel based drug delivery system, drug delivery to the lungs, metered dose inhalers and dry powder inhalers. 

4. Total Parenteral Nutrition (TPN)

Introduction, clinical aspects, formulation of total parenteral nutrition, aspects of stability and compatibility, aseptic production, methods and equipments.

5. Pilot Plant Scale-Up Techniques

Primary function of the pharmaceutical pilot plant, factors to be considered during development, reporting responsibilities, personnel requirements, space requirements, review of the formula, raw materials, relevant processing equipments, production rates, process evaluation, master manufacturing procedures, GMP considerations, pilot plant design for tablet development.

6. Biotechnology Preparations/ Formulation of Biotech Products

Definitions, historical use and applications, composition, preparation, physicochemical considerations, short study of current biotech products e.g. hematopoietic growth factors, interlukins and interferons, insulin, growth hormones, vaccines, monoclonal antibody-based pharmaceuticals, recombinant tissue type plasminogen, recombinant human deoxyribonuclease, follicle stimulating hormone(FSH), quality control, storage and stability of biotech products.   

Recommended books:

1. Remington’s Pharmaceutical Sciences

2. Dispensing of Pharmaceutical Students – Cooper and Gunn

3. Dispensing of Medication 

4. Bentley’s Textbook of Pharmaceutics

5. An Introduction to Pharmaceutical Formulations – Fishburn

6. Pharmaceutical Dosage Forms – Ansel

7. Pharmaceutics and Pharmacy Practice – Banker and Chalmers

8. The Art, Science and Technology of Pharmaceutical Compounding – Loyd V. Allen Jr.

9. Theory and practice of Industrial Pharmacy – Lachmann

10. American Pharmacy- Sprowl
11. Pharmaceutics – Aulton
12. Trgeted and controlled Drug Delivery, Novel.
Master of Pharmacy

Course :  506 / Unit – 0.75
Subject: Advanced Biopharmaceutics & Pharmacokinetics
Full marks - 75

1. Biopharmaceutics Consideration in Drug Product Design

Rate limiting step in drug absorption, pharmaceutics factors affecting drug bioavailability, physicochemical nature of the drug, formulation factors affecting drug dissolution and bioavailability, in vitro dissolution testing, compendial methods of dissolution, methods for testing enteric coated products, meeting dissolution requirements, unofficial methods of dissolution testing, problems of variable control in dissolution testing, in vitro-in vivo correlation of dissolution, failure of correlation of in vitro dissolution to in vivo absorption, biopharmaceutics considerations, pharmacodynamic considerations, drug product considerations, patient considerations, rute of drug administration considerations, clinical example.

2. Biopharmaceutics of Modified Release Drug Products : Modified release drug products, biopharmaceutic factors, dosage form selection, drug release from matrix, advantages and disadvantages of extended release products, kinetics of control release dosage forms, pharmacokinetic stimulation of extended release products, types of extended release products, considerations in the evaluation of modified release products, regulatory studies for the evaluation of in vivo bioavailability data.

3. Pharmacokinetics and Pharmacodynamics of Peptide and Protein Drugs : Elimination of protein therapeutics, distribution of protein therapeutics, pharmacodynamics of protein therapeutics, protein binding of protein therapeutics, interspecies scaling, heterogeneity of protein therapeutics, chemical modification of protein therapeutics, immunogenicity.

4. Physiologic Pharmacokinetic Model, Mean Residence Time and Statistical Moment Theory : Physiologic pharmacokinetic models, mean residence time(MRT), statistical moment theory(SMT), mean absorption time(MAT) and mean dissolution time(MDT), selection  of Pharmacokinetic models.

5. Data handling in pharmaceutical systems: Accuracy & precision, ways of expressing accuracy, significant figures, determinate & indeterminate errors, propagations of errors, quality control charts,  Variability and variables, statistics of sampling,  samples and population, bias. 
6. Designing & methodology of Experiments:  Collection of Data : Sampling by questionnaire, sampling in the chemical laboratory, biological and clinical experiments, design and conduct of clinical trials, confidence limit, test of significance (F test, student t test), the Q test, statistics for small data sets, linear least squares and detection limits.

Recommended books:

1. Biopharmaceutics and Clinical pharmacokinetics-M. Gibaldi   
2. Biopharmaceutics and Clinical pharmacokinetics-Notari

3. Biopharmaceutics and relevant pharmacokinetics-T. G. Wagner

4. Biopharmaceutics and Drug interactions-Cadwallader

5. Pharmacokinetics-M. Gibaldi andD. Perrier

6. Analytical Chemistry by G.D. Christian 
7. Remington: The science & practice of pharmacy 

8. Handbook of drug interaction – Lakshman Karalliedde & John A Henry.
Master of Pharmacy

Course :  507 / Unit - 2.00

Subject: Practical
Full marks - 200

Practical: 501/ Advanced Analytical Chemistry (Marks : 35)
1. Calibration of UV spectrometer through absorbanbce an wavelwngth checks.

2. Determination of effects of slit widddth and scanning speed on kthe UV absorption spectrum of a given drug.

3. Assay of caffeine and sodium benzoate injection by simultaneolus equation method and by absorbance.

4. Acquisition of H-NMR spectrum of simple organic molecules and assignments of the signals to the sstructures.

5. Recording of IR absorption spectrum of a drug using KBR discs thin film techniques.

6. Determination of paracetamol in plasma using reversed phase HPLC.

7. Detemination of amount of phenoberbitone in phenoberbitone tablets. 

8. Gas chromatographic dtermination of the composition of fatty acid in an oil.

9. Identity test of drug molecules by TLC examination.

Workshop: Application of spectroscopic technique use for structure elucidation of organic molecules.
Practical: 502/ Advanced Medicinal Chemistry (Marks : 35)

Basic Laboratory Techniques

1. Record keeping, safety, methods of purifying solvents and reagents, setting up reactions, monitoring reactions, working up reactions, preliminary cleanup of reaction products, decolorization.

2. Purification of products: Recrystallization of impure solids, separation by acid base extraction. Various chromatographic techniques: Column chromatography (CC), thin layer chromatography(TLC) high performance liquid chromatography(HPLC)

Computer Methods

1. Chemical structure drawing using chemi draw and others.

2. Using PC spartan for molecular modeling and computational chemistry.

Experimental

various preparations illustrating selected techniques and synthetic approaches such as: Esterfication of benzoic acid, Synthesis of methyl benzoate, hydrolysis of glycosidal compounds, nitration of methyl benzoate, preparation of 1-bromobutane, an SN2 reaction, dehydration of cyclohexanol, reduction of diphenyl ketone with sodium borohydride, preparation of adipic acid, diels-alder reaction, catalytic reduction etc.
Isolation of alkaloid and essential oil etc.

Practical: 503/ Advanced Pharmacology And Toxicology (Marks : 30)

1. Determination of protein concentration by Lowry and Bradford method.

2. Colorimetric analysis of different drugs from blood sample.

3. Effect of agonists and antagonists on the contraction and relaxation response of the smooth muscles.

4. Effects of drugs on heart.

5. Study of liver and kidney toxicity.

6. Toxic effects of drugs on hematological parameters.

7. Histopathological study of different organs after drug administration.

Practical: 504/ Advanced molecular biology (Marks : 35)

Techniques used in immunology: Radioimmunoassay (RIA),  fluorescence immunoassay (FIA), luminescence immunoassay (LIA), Enzyme-linked immunosorbent assay (ELISA), enzyme-linked immunosorbent spot (ELISPOT), Immunoprecipitation, Western blotting, Flow cytometry, Immunofluorescence & immunohistochemistry, Transgenic animals & Gene knockout, Isolation of Nucleic acid from prokaryotic & eukaryotic dell, practical modifications to PCR techniques as nested PCR, inverse PCR, RT-PCR, assembly PCR, asymmetric PCR, Q-PCR & QRT-PCR 

Practical: 505/ Advanced Pharmaceutical Technology (Marks : 35)

1. Preparation of Suppositories

2. Preparation of Microcapsule and tablets
3. Particle size analysis
Practical: 506/ Advanced Biopharmaceutics & Pharmacokinetics (Marks : 30)

1. In vitro study of bioavailability of drug: (a) Disintegration and dissolution tests of solid dosage forms.

2. In vivo study of bioavailability of drug: (a) Determination of concentration of aspirin in urine after oral administration (b) Determination of paracetamol in blood after oral administration.

