IV Year I Semester

PHR16411 - PHARMACEUTICAL ANALYSIS – II (50Hrs)

UNIT – I 










10

Visible, UV & IR Spectrophotometry: Principle, Electron Transition, Beer-Lamberts Law & Deviations, Chromophore concept, Instrumentation – Construction of Single Beam and Double Beam Spectrophotometers, Woodward-fieser rules for calculating absorption maximum and Applications.

LO: To understand principles, instrumentations and working of UV and its Spectrophotometers – applications with examples.

UNIT – II










08

Nuclear Magnetic Resonance spectroscopy:- 

Basic Principle, Instrumentation, Chemical Shift, Shielding & Deshielding effects, factor influencing Chemical shift and Applications.

Electron Spin Resonance Spectroscopy: Basic Principle, Instrumentation, Hyperfine splitting, g- value and Applications.

Mass Spectrometry: Basic Principle, Instrumentation and Applications.

LO:  To understand principles, instrumentations, applications with examples of NMR, ESR, Mass spectrometry.

UNIT – III










10

Basic Principles and applications of differential thermal analysis (DTA) and differential scanning colorimetry (DSC).

Basic Principles and applications of Atomic absorption spectroscopy, XRD, Emission spectroscopy and Raman spectroscopy.

Optical rotatory dispersion (ORD) and Circular dichroism: General Principle and Applications.

Radio Immuno Assay & Enzyme Linked Immuno Sorbate Assay.

LO:  To understand basic principles and applications of DTA, DSC, XRD, Atomic absorption, Emission, Raman, ORD and Radio Immuno Assay.

UNIT – IV










08

Chromatography: Column chromatography, Paper chromatography, TLC, Ion exchange chromatography, Gel chromatography. 

LO:  To understand principles and procedures of  various types of chromatography with examples.

UNIT – V










08

GLC, HPLC, HPTLC 

LO:  To understand principles, instrumentations and applications of  GLC, HPLC, HPTLC .

UNIT – VI










06

LCMS and Electrophoresis: Scope, Different types Electrophoresis and applications.

LO:  To understand principles, instrumentations and applications of  LCMS and     Electrophoresis.

TEXT BOOKS

1. R.M. Silvesterin and G.C. Bassler. Spectrometric Identification of Organic Compounds.

2. 
AH Beckett & Stenlake, Text book of Practical Pharmaceutical chemistry, Vol.I & II CBS Publ.

3. AI Vogel, Quantitative Chemical Analysis.

4. Hobart. H. Willard and others, Instrumental methods of analysis, CBS publ and Distributors New Delhi.

5. Robert D. Brown, Introduction to Instrumental Analysis.

6. Skoog, Principles of Instrumental Analysis. 

7. B.K.Sharma, Instrumental and Chemical Analysis, Goel Publ House , Hyderabad.
8. Elementary organic spectroscopy (Principles and applications) by YR Sharma.
9. Basic concepts of Analytical Chemistry by SM Khopkar.
10. Pharmaceutical Analysis – II by PC Kamboj.
11. Pharmaceutical Analysis – III by PC Kamboj
12. Qualitative organic Analysis (Spectrochemical technique) by William Kemp. 
REFERENCES

1. Settle, Handbook of Instrumental Techniques for Analytical Chemistry.

2. Y.Anjaneyulu & Maraiah, Quality Assurance & Quality Management in Pharmaceutical Industry. 

3. P.D. Sethi, Quantitative analysis of Drugs and Pharmaceuticals.

4. K. A. Connors, A Textbook of pharmaceutical analysis, Wiley Interscienc, NY.

5. A.M. Knevel & F.E. Digengl, Jenkin’s quantitative pharmaceutical chemistry, Mc Graw Hill Book Co., NY.

6. Pharmacopoeia (IP, BP, USP, PhI, Eu. PhI).
7. Modern methods of Pharmaceutical Analysis, 2nd edition, 2nd volume set, by Roger E Schirmer.
8. Liquid Chromatography – Mass spectrometry by Wilfried MA Niessen.
IV Year I Semester

PHR16412 - BIOPHARMACEUTICS AND PHARMACOKINETICS (50Hrs)

UNIT – I










10

Introduction to Biopharmaceutics and Pharmacokinetics and their role in formulation development and clinical setting

Biopharmaceutics: Passage of drugs across biological barrier (passive diffusion, active transport, facilitated diffusion and pinocytosis) factors influencing absorption – physiochemical, physiological and pharmaceutical. 

L.O: To understandBiopharmaceutics, Pharmacokinetics and their applications –absorption mechanisms, factors, their application with examples.

UNIT – II










06
Drug distribution in the body, Factors influencing distribution.

Plasma protein binding, binding sites, factors influencing protein binding

L.O: To understand drug distribution, protein binding – factors.

UNIT – III










12

Pharmacokinetics 

Significance of plasma drug concentration measurement.

Compartment model: Definition and scope. 

Pharmacokinetics of drug absorption – Zero order and first order absorption rate constant using Wagner Nelson and Loo-riegelman method. 

Volume of distribution and distribution coefficient.

L.O: To understand the significance of plasma drug concentrations, compartment models -  kinetics, parameters.

UNIT – IV










08

Comparative kinetics: One compartment and two compartment models.  Determination of Pharmacokinetic parameters from plasma and urine data after drug administration by oral parenteral and other routes.

Curve fitting (Method of Residuals) Regression procedures. 

Clearance concept, Mechanism of Renal clearance, clearance ratio, determination of renal clearance.

Non-linear pharmacokietics with special reference to one compartment model after I.V.Drug administration, MichalesMente Equation, detection of non-linearity (Saturation mechanism).  

L.O: To understand pharmacokinetic models, Linear and Non-Linear kinetics, mechanisms and method of assessments.

UNIT – V










06

Clinical pharmacokinetics 

Definition and scope

Dosage adjustment in patients with and without renal and hepatic failure.

Pharmakokinetic drug interactions and its significance in combination therapy.

L.O: To understand clinical pharmacokinetics and their significance, drug interactions – Adjustment of dose.

UNIT – VI










08
Bioavailability and Bioequivalance.

Measures of bioavailability, C-max, T-max and Area Under the Curve (AUC) 

Design of single dose bioequivalance study and relevant statistics.

Overview of regulatory requirements for conduction of bio-equivalence  studies. 
Bio availability and bio equivalence including evaluation testing protocols.

a. In vitro dissolution studies for solid dosage forms methods, interpretation of dissolution 


data in vitro, in vivo correlations.

b. Bioavailability testing protocol and procedures. 

c. In vivo methods of evaluation – statistical treatment (t-test, ANOVA - one way & two 


way).

L.O: To understand bioavailability, bioequivalence, concepts, assessments, design, regulation, in vitro dissolution methods, In vitro – in vivo correlation. 

TEXT BOOKS

1. Venkateshulu, Fundamentals of Biopharmaceutics and Pharmacokinetics, Pharma Book 


Syndicate.

2. Milo Gibaldi, Biopharmaceutics and clinical pharmacokinetics 4/Edn. Pharma Book Syndicate.
3. DM Brahmankar and SB Jaiswal, biophamaceutics and pharmacokinetics- a treatise, vallabh prakasham, Delhi,
4. P.L. Madan, Biopharmaceuticas and Pharmacokinnetics, Jaypee Bros.

REFERENCES

1. Remington’s pharmaceutical sciences, Mac Pub. Co., Easton Pensylvania.

2. Modern pharmaceutics by banker Marcel Dekker Inc., NY

3. L. lachman, H.A.Lieberman, JL. Kanig, the theory aad practice of industrial pharmacy, 

Varghese publ house, Mumbai.

4. AR. Gennerio Remington: the science andpractice of pharmacy, vol 1 &2 Lippincott 

Williams &wilkins, Philadelphia, 2004.

5. Robert E notary, Biopharmaceutics and pharmacokinetics – an introduction, 

arceldekkerinc., NY

6. L. Shargel and ABC Yu, textbook of applied biopharmaceutics& pharmacokinetics, 4thedn, 

Appleton – centuary – crofts, Connecticut, 2004.

IV Year I Semester
PHR16413 - CHEMISTRY OF NATURAL PRODUCTS (50Hrs)
UNIT-I










08
Carbohydrates: Classification and general properties. Knowledge of structure including stereochemistry of glucose. General treatment of pharmaceutically important carbohydrates-maltose, lactose, starch, cellulose and dextrin. 
LO: Introduction, basic understanding, structures, features, stabilities and uses.

UNIT-II










08
Amino acids and proteins:  Classification and general reactions of amino acids and their relationship to proteins and polypeptides. Methods of preparation of amino acids, classification and general reactions of proteins, degradation of proteins-hydrolysis and end group analysis-protein hormones, oxytocin. 

LO: Introduction, basic understanding, structures, features and uses.

UNIT-III










08
1. Purines and xanthine derivatives: Structure and synthesis of uric acid, Theobromine, theophylline, and caffeine. General aspects of nucleoproteins and nucleic acids,  

2. Lipids: Fixed oils and fats. Fatty acids: chemistry and analysis of oils and fats. 

LO: Introduction, basic understanding, structures, methodologies, significance and uses.

UNIT-IV










08
Terpenes: Occurrence, general methods of isolation and classification, chemistry of citral, limonene, α – terpeneiol, carvone, camphor and menthol.
LO: Introduction, basic understanding, structures, chemistry and structural features, important degradative reactions, uses. 

UNIT-V










10
Alkaloids: Classification, general methods of isolation, general methods of structural determination, chemical tests for alkaloids, Chemistry and uses of ephedrine, nicotine, papaverine and atropine. 

LO: Introduction, basic understanding, structures, chemistry and structural features, important degradative reactions, uses. 

UNIT-VI










08
1. Vitamins: Classification, chemistry, physiological role and uses of thiamine, riboflavin and ascorbic acid. Skeletal structures of vitamins official in I.P.   

2. Steroids: Nomenclature and skeletal structures of ergosterol, stigmasterol, cholesterol diosgenin, hecogenin. Chemical tests for steroids. 

LO: Introduction, basic understanding, structures, chemistry and structural features, important degradative reactions, uses. 

TEXT BOOKS

1. O.P.Agarwal, Natural products by. Vol.1 & 2, Goel publications – Meerut. 

2. JB Harborne, Phyto Chemical methods.
3. I L Finar, Organic chemistry, Vol. 1 & 2, the English language book society, London, New Delhi.

REFERENCES

1. RT Morrison and R.N BOYD, Organic chemistry, Allyn and Bacon, inc., boston
2. Me – Wolf, ed., Burger’s medicinal chemistry, J. Wiley & sons, NY.
3. F.G. Mann & B. Saunders, Practical Organic chemistry Longmans green & Co. Ltd., UK.
4. RM. Acheson, an introduction to the chemistry of heterocyclic compounds, Interscience NY.
5. Duquesn & others, Practical Pharmacognosy, CBS Publ.

IV Year I-Semester 

PHR16414 - HOSPITAL & COMMUNITY PHARMACY (50Hrs)
UNIT-I










12
Hospital Pharmacy:    Organization and structure, organization of a hospital and hospital pharmacy, responsibilities of a hospital pharmacist, pharmacy and therapeutic committee, Budget preparation and implementation hospital formulary, organization of drug store, purchase and inventory control, patient counseling, role of pharmacist in community health care and education.

LO: To understand Hospital Pharmacy – organisation structure - Budget preparation and implementation hospital formulary, organization of drug store, purchase and inventory control, patient counseling, role of pharmacist in community health care and education.
UNIT-II










05
The pharmacy procedural manual, drug distribution, dispensing to out-patients, in-patients and ambulatory

Patient - dispensing of ancillary and controlled substances, drug information center.

LO: To understand The pharmacy procedural manual, drug distribution, dispensing to out-patients, in-patients and ambulatory

Patient - dispensing of ancillary and controlled substances, drug information center.

UNIT-III










05
Records and Reports: Prescription filling, drug profile, patient medication profile, cases on drug interaction and adverse reactions, idiosyncratic cases etc.

LO: To understand Prescription filling, drug profile, patient medication profile, cases on drug interaction and adverse reactions, idiosyncratic cases

UNIT-IV










07
Introduction to community Pharmacy

· Community pharmacy Practice — definition

· The role of the community pharmacy and its relationship to other local health care providers and services to nursing homes and clinics

· Professional responsibilities of community pharmacist (FIP & WHO Model)

· Prescribed medication order - interpretation and legal requirements

LO: To understand Community pharmacy – role and relationship, professional responsibilities and prescribed medication order
UNIT-V










05
 Communication skills - communication with prescribers and patients 


 Over-the-counter (OTC) sales 








• Rational use of common OTC medications (Vitamins and tonics, iron preparations, analgesics, NSAIDs, cough mixtures, anti-diarrhoeal preparations)

LO: To understand communication with prescribers and patients, Rational use of common OTC medications

UNIT-VI










16
1. Primary health care in community pharmacy 





Family planning, First aid, Participation in primary health programs, Smoking cessation, Screening programs, Nutrition, Responding to common ailments

2. Community pharmacy management 
Financial, materials, staff, infrastructure requirements, drug information resources, in community pharmacies, computer applications in community pharmacy, Education and training 
3. Home Medicines Review (HMR) program: introduction and guidelines

LO : To understand Family planning, First aid, Participation in primary health programs, Smoking cessation, Screening programs, Nutrition, Responding to common ailments and Community pharmacy management and Home Medicines Review (HMR).
Text Books

1. Hospital Pharmacy - Hassan WE. Lee and Febiger publication.

2. Textbook of hospital pharmacy - Aliwood MC and Blackwell. Reference books (Latest editions)
3. Avery’s Drug Treatment, 4th Edn, 1997, Adis International Limited.

4. Remington Pharmaceutical Sciences,

5. Relevant review articles from recent medical and pharmaceutical literature.
6. Cooper & Gunns Dispensing Pharmacy, CBS, Publ. and Distributors New Delhi.

7. Gupta AK, Health Education and Community Pharmacy, CBS, Publ. and Distributors New Delhi.

8. JS Quadry, Hospital Pharmacy.

9. K.Sampath, Hospital & Clinical Pharmacy, Vikas Publications.

10. Lorria & William, Essential dosage calculations.

REFERENCES

1. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences.

2. William Hassan, Hospital Pharmacy.

3. R.M Metha, Dispensing Pharmacy.

4. E.A. Rawlkins, Bentley’s Text Book of Pharmaceutics, Elbs publ.

5. Hoover, Dispensing of Medication.

6. NK Jain, Health Education and Community Pharmacy by, CBS, Publ. and Distributors New Delhi.

IV Year I-Semester 

PHR16415 - PHARMACEUTICAL JURISPRUDENCE (50Hrs)
UNIT-I 










12
Introduction
a. 
Pharmaceutical Legislations 

‑ A brief review 

b. 
Drugs & Pharmaceutical Industry 
‑ A brief review

c. 
Pharmaceutical Education 

‑ A brief review.

d. 
Pharmaceutical ethics & policy

LO: To understand Pharmaceutical Legislations, Drugs & Pharmaceutical Industry, Pharmaceutical Education and Pharmaceutical ethics & policy.
UNIT-II










08
Pharmacy Act 1948 and Drugs (Price control) order.
LO: To understand rules prescribed order, Pharmacy act, Drugs (Price control) order.

UNIT-III 










08
Drugs and Cosmetics Act 1940 and Rules 1945

LO: To understand rules, schedules of Drugs and Cosmetics Act in detail.

UNIT-IV










06
Medicinal & Toilet Preparations (Excise Duties) Act 1955

Narcotic Drugs & Psychotropic Substances Act 1985 &A.P. N. D. P.S Rules 1986 
LO: To understand and procedures under medicinal and toilet preparations act and Narcotic Drugs & Psychotropic Substances Act.

UNIT-V










06
Drugs and Magic Remedies (Objectionable Advertisements) Act 1954 and Rules 1955.

LO: To understand the rules and procedures under drugs and magic remidies.

UNIT-VI










10
A study of the salient features of the following.

a. Prevention of Cruelty to animals Act 1960.
b. The Poisons Act.

c. The Medical Termination of Pregnancy Act.

d. AP State Shops & Establishments Act 1988 & Rules 1990.
e. Factories Act 1948.
f. WTO, GATT and the Indian Patents Act, 1970.

g. Pharmaceutical Policy 2002. 
LO: To understand the salient features of the above.
TEXT BOOKS

1. B.M.Mithal, Text book of Forensic Pharmacy, Vallabh Prakashan Publishers.
2. N.K.Jain, A text book of Forensic Pharmacy. Vallabh Prakashan Publishers.

3. Dr.S.P.Agarwal, Rajesh Khanna, Pharmaceutical Jurisprudence and Ethics (Forensic Pharmacy), Birla Publications.

4. Prof. Suresh Kumar J.N, Text book of Forensic Pharmacy by. Frontline publications

5. C.K.Kokate & S.B.Gokhale, Textbook of Forensic Pharmacy

REFERENCE BOOK

1. Bare Acts and Rules Publ by Govt of India/state Govt from time to time.

2. AIR – reported judgments of Supreme Court of India and other High Courts

3. Pharmaceutical policy of India

4. Notification from NPPA

5. Vijay Malik, Drugs & Cosmetics act 1940 and Rules, Eastern Law House Co. Delhi, Kolkata. 

6. K.Sampath, Pharmaceutical Jurisprudence (Forensic Pharmacy

IV Year I-Semester


PHR16416 - PHARMACEUTICAL ANALYSIS – II   LAB

Experiments

1. Interpretation of IR Spectra.  

2. Determination of (- max and construction of calibration curve of a drug.

3. Determination of concentration of glycerine by Abbe’s refractometer.

4. Assay by UV- spectrophotometry (Atleast 4 drugs).

5. Assay by Colorimetric method (Atleast 2 drugs).

6. Ascending paper chromatography.

7. Radial paper chromatography.

10. 
Two dimension chromatography

11. 
Thin layer chromatography (Atleast 3 drugs).

12. 
Column chromatography (Demonstration Only).

13. 
Paper electrophoresis of amino acids.

14. 
Gel electrophoresis (Demonstration Only).

 15. 
HPLC (Demonstration Only).

IV Year I Semester

PHR16417 - BIOPHARMACEUTICS AND PHARMACOKINETICS LAB

1. Experiments designed for the estimation of various pharmacokinetic parameters with given 


Data (6 exercises).

2. Analysis of biological specimens for drug content and estimation of the 
pharmacokinetic parameters (at least 2 drugs).
3. In vitro evaluation of different dosage forms for drug release (4 experiments – tablets, 


capsules, suspensions and semi solids).

4. Statistical treatment of pharmaceutical data (ANOVA).
TEXT BOOK

1. B. Suresh, J.Raju and M.Vijay Kumar, Experimental Approaches to Biopharmaceutics and Pharmacokinetics.

  . 

IV Year I-Semester
PHR16418 - CHEMISTRY OF NATURAL PRODUCTS LAB

1. Preparation of different alkaloids testing reagents like Dragondroff, Mayer, Wagner’s, etc., and testing some alkaloids and plant extracts using these reagents. 

2. Identification of alkaloids by specific colour tests.

3. Test for steroids, steroidal glycosides and cardiac glycosides. Liberman-Burchard test, Salkowski reaction, Kedde reaction etc.

4. Tests for flavanoids and their glycosides. Shinoda test (Mg/Hcl test), Fecl3 test.

5. TLC and examination of alkaloids, steroids, steroidal glycosides and cardiac glycosides.

6. Identification of natural products.

7. Extraction of caffeine from tea leaves.

8. Extraction of lactose from milk.

9. Extraction of nicotine from tobacco.

10. Extraction of piperine from black pepper.

11. Extraction of lycopene from tomatoes.

12. Extraction of β-carotene from carrots.

13. Volatile oil production by steam distillation (demonstration only).
TEXT BOOKS

1. Indian Pharmacopoeia-1996.

2. Weagners, Phytochemical methods of Drug Analysis.

3. C.K.Kokate, Practical Pharmacognosy.

