GUJARAT TECHNOLOGICAL UNIVERSITY

B. Pharm. Semester - 3

Subject Code 230001
Subject Name  Physical Pharmaceutics — Il

Sr.No

Course content

Solutions of nonelectrolytes :
Concentration expressions, equivalent weights, ideal and real solutions,
colligative properties, molecular weight determination

Solutions of electrolytes :

Properties of solutions of electrolytes, Arrhenius theory of electrolytic
dissociation, theory of strong electrolytes, coefficients for expressing
colligative properties

Kinetics :

Rates and orders of reactions, influence of temperature and other factors
on reaction rates, decompositions and stabilization of medicinal agents,
accelerated stability analysis, ICH guidelines for stability study

Complexation and protein binding :
Metal complexes, organic molecular complexes, protein binding

Polymer science :

Pharmaceutical applications of polymers, Characterization of polymers,
polymers in drug delivery systems, general properties of polymer solutions,
introduction to synthetic polymers used in pharmacy

Diffusion and dissolution :
Steady state diffusion, dissolution, drug release

Physical Pharmaceutics — II Practical (230001P)

Practicals demonstrating any theoretical aspects of above topics may be carried out.

Reference Books:

1. Martin’s Physical pharmacy by Patrick J. Sinko, 5" edition, Lippincott Williams & Wilkins, New
York, 2006.

2. Pharmaceutics: The Science of Dosage Form Design, 2" edition, Aulton, Michael E., Chrchill
Livingstone, London, 2002.




Remington: The Science and Practice of Pharmacy, Vol-I & II, 20" edition, Gennaro, Alfonso
R..Lippincott Williams & Wilkins, New York, 2002.

Physicochemical Principles of Pharmacy, 3" edition, Florence, A. T. Atwood, D. Macmillan
Press Ltd., London 1998.

Pharmaceutical Dosage Forms and Drug Delivery Systems, Ansel, Howard. C., Allen, Loyd V.,
Popovich, Nicholas G. Lippincott Williams & Wilkins, New York, 2002.

Cooper and Gunn’s Tutorial Pharmacy, ed. Carter, S. J., 6™ edition, CBS Publishers &
Distributors, Delhi, 2000.

Bentley’s textbook of Pharmaceutics by E. A. Rawlins, 8" edition, Bailliere Tindall, London,
2005.



GUJARAT TECHNOLOGICAL UNIVERSITY

B. Pharm. Semester - 3

Subject Code 230002
Subject Name Pharmaceutical Engineering — Il

Sr.No | Course content

1. | Content uniformity :

Importance of content uniformity, means of achieving content uniformity,
Sampling techniques, statistical treatment, requirements of regulatory
agencies, (FDA, USP and European Pharmacopoeia)

2. | Powder flow :

Importance of flow in pharmacy, Factors influencing powder/granules flow
(moisture, particle size, etc.), Determination of angle of repose (AR) ,
Hausner ratio (HR), Carr's compressibility index (Cl) , Sample calculations
(examples), pharmacopoeial specifications for AR, HR and Cl

3. | Control charts and its applications in pharmacy — elements of control
charts and types of control charts, etc.,

4. | Extrusion and Pelletization :

Factgors affecting pellet properties, Cold extrusion, Melt extrusion,
Applications of extrusion in pharmacy (including preparation of solid
solution), selective equipments used for extrusion and pelletization, Use of
polyethylene oxide and Eudragit in melt extrusion, Use of MCC in
pelletization

5. | Supercritical fluids :

Introduction to supercritical fluids, Pharmaceutical applications of
supercritical fluids in extraction, size reduction, preparation of inclusion
complexes, preparation of solid dispersions, etc., Equipments

Pharmaceutical Engineering — I — Practicals(230002P)

Practicals related to topics in pharmaceutical engineering theory should be carried
out.
Note: 1. Calculations shall be performed in EXCEL

2. Graphs shall be drawn using EXCEL




Reference Books:

1.

2,

Perry’s Chemical Engineer’s Handbook - Robert H Perry, Green D.W., Maloney
J.0.7th Edition, 1998, McGraw — Hill Inc., New York.

Tutorial Pharmacy by Cooper & Gunn, ed. S.J.Carter, CBS Publishers &
Distributors, Delhi, 6™ Edition, 2000.

Pharmaceutics: The Science of Dosage Form Design - M.E. Aulton. 2" edition,
Churchil Livingstone, New York, 2002.

The Theory & Practice of Industrial Pharmacy — Lachman L., Lieberman H.A. &
Kanjig J.L., 3" edition, 1990 Varghese Publishing House, Bombay.

Alfonso G. Remington: The Science & Practice of Pharmacy. Vol.l & IL
Lippincott, Williams & Wilkins Philadelphia.

Pharmacopoeia : L.P., U. S. P., E.P. (latest editions)

Journal articles
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Subject Code 230003
Subject Name  Pharmaceutical Chemistry-1ll (Organic)

Sr.No | Course content

1. | Structure and Properties :
Introduction to organic chemistry, quantitative analysis of elements,
determination of molecular weight and molecular formula, Atomic structure,
atomic orbitals, wave equation, molecular orbital theory, molecular
orbitals, bonding and antibonding orbitals.

2. | Chemical bonding and Properties :
Introduction, covalent bond, hybridization and hybrid orbitals, intermolecular
and intramolecular forces, bond dissociation energy, electronegativity,
polarity of  bonds, polarity of molecules, resonance, hyperconjugation,
acids and bases

3. | Reactive intermediates of carbon :
Carbocation, carbanion, free radical, carbenes, nitrenes and nitrinium ions,
reaction involving these intermediates.

4. | Structure, properties, nomenclature, preparation and reactions of the
following class of functional groups
Alkanes, alkenes, alkynes, dienes, cycloalkanes, alkyl halides, alcohols,
ethers, epoxides.

5. | Electrocyclic cycloaddition and sigmatropic reactions, neighboring group

effects, catalysis by transition.

Pharmaceutical Chemistry-I11 (Organic) — Practicals(230003P)

Systematic qualitative analysis of organic compounds and preparation of their
derivatives. (Organic compounds of all types of functional groups)




Reference Books:

1.

ERCRS

o

Organic Chemistry, Robert T. Morrison and Robert N. Boyd, 6" Ed., Pearson
Education, 2002.

Organic Chemistry, G. Marc Loudon, 4™Ed., Oxford University Press, 2004.
Organic Chemistry, Vol T and IT by I. L. Finar, 6" Ed., Pearson Education, 2000.
Advanced Organic Chemistry, Jerry March, 4" Ed., Wiley India, 2007.

Vogel’s textbook of practical organic chemistry, 5" Edition, Pearson Education Ltd.,
2005

“Experimental Organic Chemistry” L. M. Harwood, L. J. Moody, J. M. Percy, 2"
Edition, Blackwell Science, 2005.

Techniques and Experiment of Organic Chemistry, Addison Ault, 6 Edition,
University Science Books, 1998.

Introduction to Organic Laboratory Techniques, A Microscale Approach, Donald L.
Pavia, Gary M. Lampman, George S. Kriz, 3" Edition, Harcourt College Pub., 4™
Edition, 2007.
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Subject Code 230004
Subject Name Pharmaceutical Analysis-|

Sr.No | Course content
1. | Basics of drugs and formulation analysis :

weights, balances, importance of analysis, quality control and quality

assurance, analytical methods (classification, validation parameters),

requirements — chemicals (types, purification, checking purity), glasswares

(types, calibration, cleaning), sampling techniques, sampling error

minimization. Units of concentrations. Errors science, errors minimization.

2. | Volumetric analysis: Titrimetric analysis :

2.1. Acid-base titrations: Relative strength and its effect on titration, common
ion effect, pH, Henderson-Hesselbach equation, buffers, neutralization
curve, acid bas indicators, theory of indicators, back titrations, biphasic
titrations, pharmacopoeial applications, hydrolysis of salts, ionic products of
water and law of mass action.

2.2. BRedox titrations :

Theory of redox titrations, redox indicators, types of redox titrations,
iodometry, cerrimetry, mercury metry, diazotization nitrite titrations,
2,6-dichlorophenol indophenol titrations, titration curve and
calculations of potentials during course of titrations.

2.3. Argentometric or precipitation titrations :

Mohrs, Fajans and Volhard methods

2.4. Nonaqueous titrations :

Nonaqueous solvents, titrants and indicators. Differentiating and
leveling solvents.

2.5. Complexometric titrations :

Theory of the titrations, titrant, indicators and pharmacopoeial
applications.

2.6. Miscellaneous titrations :

Karl-Fischer titrations, Kjeldahl method.
3. | Gravimetric analysis :
Stability, solubility products, types of precipitations, precipitation techniques,
pharmacopoeial applications.
4. | Extraction techniques :

Simple extraction, multiple extractions, separation of drugs in

multicomponent system. Effect of pH on extractability of drugs, continuous

extractions.
5. | Miscellaneous methods: Oxygen combustion flask method, gasometric

method, etc.







