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3.2 PHARMACEUTICAL ANALYSIS (THEORY)

Theory : 3 Hrs. /Week

1. Quality Assurance:

a. Introduction, sources of quality variationntol of qualityvariation.

b. Concept of statistical qualigontrol.

c. Validation methods- quality of equipment, dalion of equipment andalidation
of analytical instruments anzhlibration.

d. GLP, ISO9000.

e. Total quality management, quality review a@odumentation.

f. ICH- international conference fbarmonization-guidelines.

g. Regulatorycontrol.

2. Chromatography:
Introduction, history, classification, separati@chniques, choice ohethods.
The following techniqgues be discussed with eveht examples of
pharmaceutical products involving principles apdhiniques of separatioof
drugs fromexcipients.

a. Column Chromatography.  Adsorption column chromatography,
Operational technique, frontal analysis aeldtion analysis. Factors
affecting column efficiency, applications and paoti chromatography.
TLC: Introduction, principle, techniques,s Ralue andapplications.

PC: Introduction, principle, types of ager chromatography,
preparation techniques, development technigapplications.

d. lon-exchange chromatography Introduction, principles, types dbn
exchange synthetic resins, physical propert factors affectingion
exchange, methodology aaghplications.

e. HPLC: Introduction, theory, instrumentation, aagplications.

f.  HPTLC: Introduction, theory, instrumentation, aagplications.

g. Gas Chromatography Introduction, theory, instrumentation-carrier
gases, types of columns, stationary phasesli@ & GSC. Detectors
Flame ionization detectors, electron capture dete¢hermalconductivity
detector. Typical gas chromatogram, deisasion techniques,
programmed temperature gas chromatograplpplications.

h. Electrophoresis Principles of separation, equipment for paped gel
electrophoresis, arabpplication.

i. Gel filtration and affinity chromatography: Introduction, technique,
applications.
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3. Electrometric Methods:

Theoretical aspects, instrumentation, integti@h of data/spectra ananalytical
applications be discussed on the followiogics.

a. Potentiometry: Electrical potential, electrochemical cell, refece electrodes,
indicator electrodes, measurement of potential piHd construction andvorking
of electrodes, Potentiometric titrations, meihoof detectingend point, Karl
Fischertitration.

b. Conductometry: Introduction, conductivity cell, conductometrtitrations and
applications.

c. Polarography: Instrumentation, DME, residual current, wldifon currentand
limiting current, polarographic wave, llkovic's eafion, Effect of oxygenon
polarographic wave, Polarographic maxima and sigsore andpplications.

d. Amperometric Titrations: Introduction, types of electrodes used, refereand
indicator electrode, instrumentation, afiton procedure, advantageand
disadvantages of Amperometry over potentiometrparaapplications.

4. Spectroscopy:

Theoretical aspects, instrumentation, elementsitefpretation otlata/spectra
and application of analytical techniques be disedss:

a. Absorption Spectroscopy:

- Theory of electronic, atomic and molecular sgecFundamentalaws
of photometry, Beer-Lambert’'s Law, application aitd deviation,
limitation of Beer law, application of the law ®ngle andmultiple
component analysis, measurement of equilibrium temisand rate
constant by spectroscopy. Spectra of isolatetiromophores,
auxochromes, batho-chromic shift, hypsochrominift,shyperchromic
and hypochromic effect, effect of solveoh absorption spectra,
molecular structure and infraregpectra.

Instrumentation — Photometer, U.V.-Visible spectrophotometer
sources of U.V.-Visible radiations, collimating systems,
monochromators, samples cells and followdegectors-Photocell,

Barrier layer cell, Phototube, Diode array, applaas of U.V.-Visible
spectroscopy in pharmacy and spectrophotomditriations.

- Infrared Spectroscopy. Vibrational transitions, frequency structure
correlations, Infrared absorption bands, Lmsntation—IR spectro-
meter — sources of IR, Collimating systems, monatiators, sample
cells, sample handling in IR spectroscomnd detectors—
Thermocouple, Golay Cells, Thermistor, Boé&ter, Pyroelectric
detector, Applications of IR ipharmacy.
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- Fluorimetric  Analysis: Theory, luminescence, factoraffecting
fluorescence, quenching. Instrumentation, Apploradi fluorescent
indicators, study of pharmaceutically importasampoundsestimated
by fluorimetry.

Flame Photometry: Theory, nebulisation, flame and flamemperature,
interferences, flame spectrometric techniques amdstrumentationand
pharmaceuticabpplications.

Atomic Absorption Spectrometry: Introduction, Theory, typef
electrodes, instrumentation aagplications.

Atomic Emission Spectroscopy Spectroscopic sources, atongmission
spectrometers, photographic and photoeleasdtection.

NMR & ESR (introduction only): Introduction, theoretical aspectnd
applications.

Mass Spectroscopy (Introduction only) — Fragmentation, types odns
produced mass spectrum amgblications.

Polarimetry: (Introduction only) — Introduction to opticalrotatory
dispersion, circular dichroisnpolarimeter.

X-RAY Diffraction: (Introduction only ) — Theory, reciprocalattice
concept, diffraction patterns amagbplications.

Thermal Analysis. Introduction, instrumentation, applications, ab8C
and DTA.

3.2 PHARMACEUTICAL ANALYSIS (PRACTICAL)

Practical : 3 Hrs./Week

List of Experiments:

1.

2.
3.
4

o

© 0o ~NOo

Separation and identification of Amino Acidg BaperChromatography.
Separation and identification of Sulpha drbgsTLC technique.
Effect of pH and solvent on the UV spectrungisen compound.

Comparison of the UV spectrum of campound with that ofts
derivatives.

Determination of dissociation constant ioflicators usingUV-Visible
spectroscopy.

Conductometric titration of mixture of acidgiwa strongbase.
Potentiometric titration of a acid with acstg base.

Estimation of drugs by Fluorimetrtechnique.

Study of quenching effect fluorimetry.

10 Colourimetric estimation of Supha drugs usigRBreagent.



11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
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Simultaneous estimation of two drugs presermiven formulation.
Assay of Salicylic Acid bgolourimetry.

Determination of Chlorides and Sulphat@s Calcium gluconateby
NepheloturbidimetricMethod.

Determination of Na/K by Flanféghotometry.

Determination of pKa using pideter.

Determination of specifiotation.

Comparison of the IR spectrum of a compound wiat of itsderivatives.
Demonstration dfiPLC.

Demonstration dfiPTLC.

Demonstration ofGC-MS.

Demonstration dDSC.

Interpretation of NMR spectra of any ar@mpound.

ReferenceBooks:

1.

2.

asw

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

Text Book of Pharm. Analysis by Higuchi. T addsen. E. B., Nework
Inter SciencePublishers.

Quantitative Pharma. Analysis by Jenkinke TBlakiston divisionNew
York.

Quantitative Drug Analysis, by Garrot. D, Chaggm& Hall Ltd., London.
Undergraduate Instrumental Analysis by JarkesCBSPublishers.
Instrumental Analysis by Willard and MerrittWP, East West Preddd.,
Delhi/Madras.

Pharm Analysis by Skoog and Wesiurflers Manipal College
Publishing.

Text Book of Chemical Analysis, by A.l.Mglg ELBS with Macmillan
press,Hampshire.

Textbook of Pharm. Analysis by K.A.ConnorshddNiley & Sons,New
York, Brisbane,Singapore.

. Textbook of Pharm. Analysis (Practical) Bgckett & StenlakeCBS

Publishers,Delhi.

Textbook of Drug Analysis by P.D. Sethi., CB&kshers,Delhi.
Spectroscopy by Silverstein, John & Wil& Sons. Inc., Canada&
Singapore.

How to practise GMP-A Plan for total Ggyacontrol by P.P.Sharma,
Vandana Publicationgigra.

The Science & Practice of Pharmacy by Reton Vol-I & Il, Mack
Publishing CoPennsylvania.

TLC by Stahl, Sprinyerlay.

Text Book of Pharm. Chemistry by Chatten, GBblications.
Spectroscopy by William Kemp, ELBS with Macraill PressHampshire.
[.P.-1996, The Controller of Publications, NBwilhi.

BPC- Dept. of Health, U.K. fddMSO.

USP - Mack Publishing Co., Eastém.

The Extra Pharmacopoeia — The Pharm. Ptesslon.
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Practicals
Title of the Experiment:

1

a b winN

~N O

10

11
12
13
14
15

Study of agonistic and antagonistic @fe of drugs using Guinea -pigeum
preparation.**

To study the effects of drugs on intestinalility using frog’s esophagumodel*

To study the effects of drugs using rat utgmeparation.**

To study the anticonvulsant property of dr(eysy onemodel).*

To study antihistaminic property of druging histamine inducecnaphylactic
reaction in guinegigs.

To study the apomorphine-induced compulsiebabiour (stereotypy) imice.*

To study the muscle relaxant property of di@re in mice using rotarogpparatus.*
To study the antiinflammatory property of indettmacin against carrageenarmduced
paw oedema.**

To study the anxiolytic effect of dgpam in mice using mirroreghamber
apparatus.**

To demonstrate the effect of various drugstten blood pressure and respiratioh
anaesthetizedog.

To study the effect of anthelmintics earthworms.

To study the taming effect ohlorpromazine.*

To study the effects of drugs on vas defererighe malerat.**

To study the effect of drugs on pesticide tibyiasing rats asnodel.

To study the effect of drugs on heavy méalcity.

** indicate major experiment & * indicate min@xperiment

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for prattgessional plus 10 marks f@gularity,

promptness, viva-voce and recaordintenance).






