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ORDINANCES, REgy) Tlglr:‘lgp:;ON TLLADEVELOPMENT
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G To Trp' SYLLABUS
.Year Full Time P.G, pip
Two-Ye LOMA IN ANALYTICAL TECHNIQUES
Preamble:

Lestic and mtcrngtipnal Chemicgl
pot competitive. It is imperat

objective of the Programme ;

pimed at preparing' candidates for positions in industry using analytical
iechniques  used in R&D. quality control, regulatory functions in
pharmaceuticals and Chemical companies, Contr

act Research Laboratories
otc,
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UNIVERSITY OF Mumga

:S, REGULATIONS AN

INANCES DSYLLAR

ORP™ p.G. DIPLOMA IN ANALYTICAL TEUCSH ﬁlg_lfgmc TO THE
CONDUCTED BY THE i

GARWARE INSTITUTE OF CAREER EDUCAITON AND DEVELOPMENT

o :/)ZL__ TITLE OF THE COURSE -

> G. DIPLOMA IN ANALYTICAL TECHNIQUES

ﬁ/,‘fi__ ELIGIBILITY:
0.

3.5¢. with chemistry upto SY level OR B.Pharm. OR equivalent

theret®

—~
=
5 O DURA :
R.ﬁ__ DURATION OF THE COURSE

72 YEARS' FULL TIME 4 SEMESTERS

r SF SE _ INTAKE CAPACITY:

40 PER BATCH (FORTY NUMBERS PER BATCH)

r 5735} SELECTION PROCEDURE:

ACMISSION ON THE BASIS OF MARKS & A PERSONAL INTERVIEV/.

RS758 FacULTY:

EXPERTS IN THE FIELD.
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SEMESTER WISE - EXAMINATION PATTERN
~ TOTAL MARKS: 2300
Detailed Syllabus Semester-wise Plan

e e
. SUBJECT ¢ e
Lﬂfg& S T MARKS | CREDITS
TOOLS OF ANALYTICAL CHEMISTRY 100 3
[1_——1CLASSICAL & ZLECTROCHEMICAL 1100 s
[ 2 METHODS J 1
;,;/"’“TGE\TE'E_C—UCAR SPECTROSCOPY w00 |4 ]
| ——TATOMIC SPECTROSCGPY 100 |4 B
4 —1TCHROMATCGRAPHY TECHNIQUES 100 6
[E‘/’"WRMATION TECHNOLOGY 100 2
AR IR 23 n
T SEMESTER I
| —1STATISTICS 1100 3
L —TQUALITY CONTROL & ASSURANCE 100 3
+e— I ADVANCED ANALYTICAL TECHNIQUES 100 6 |
?”ﬁf’fﬂ_MﬁﬁKE 1ING & SALES 100 3
7| PRINCIPLES OF MANAGEMENT 100 3
57 | GENETICS & BIOTECHNOLOGY 100 4
[ ANALYTICAL TECHNIQUES
'-""" 22
SEMESTER ii
3 | ENVIRONMENTAL HEALTH & SAFETY 100 3
14 TFINANCE & ACCOUNTS 100 3
15 APPLICATION N FOODS 100 3 |
16 DIAGINOSTICS CLINICAL BIOCHEMISTRY | 100 3 R
7 A BT I AT R BT D L AT ters & cve e o ‘o a
18 | APPLICATION IN POLYMERS 100 3
"1'9 METHOD DEVELOPMENT & VALIDATION | 100 3
i - 22
| SEMESTER IV
20 "PRACTICALS 200 8
21 PROJECTS / TRAINING | 360 112
R I
TOTAL | 2200 87

*1 CREDIT IS 15 CONTACT HOURS

Notes:

1. 60% of the marks for internal evaiuation for Progressive Evaluation with
tests/ projects / seminars etc & 40% marks for Final Evaluation

2. Practicals wil! be spread over four semesters, evaluated progr

credited in

e LR ]

fourth semaoester

A LR B - LWy I |

ressively but
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DETAILED syL Agys

The jechniques gven subjects/papers will pe covered on following I
nes:

iples. instrumentation, application ang illustrative examples in industry
pr :

SEMESTER |

\\
R “SUBJE —
[ﬁ’_’?ﬁs OF ANALYTICAL CHEMISTRYBJECT
Chemicals, Apparatus, and Unit 0
Calculations Used in Analytical Chemist s
Errors 1n Chemical Analys;s i
statistical Data Treatment ang Evaluation

Sampling. Standard:zation and Calibration Conce

Setectors, Transducers ang Sensore pts of Analytical Chermistry 1
i References
I 1)Pnnciples of lnstmmenta:Analysa& Skoog, Holler, Niemen

t

|

| | 2instrumental Methods Analysis: Willard, Merritt Dean. Seftie
| .

|

3;Funcamelntafl§ of Analytical Chemistry Skoog, West, Holler, Crouch
4)Handbook of instrumental Techn, ues' Frank Settle’ Pearson Education. Daih

— 5'&}553CAL & ELECTROCHEMICAL ]
! Gravmetnc Methoas - Precintation G
| Precipttate, Co-Preciptaton, pr

A -

YETHODS OF ANALYSIS

| Laravimetnc - Colloidal Precipitate, Crystaline
: ecipitation from Homoageneous soluton,
| Calculaton of results from Gravimetnc data, ap,..cabons of Graametnc Methods

volumetnc Methods - Calcuiations of Moi
oiarity. Motality, Normalrty and Equivalent
| werght, Pnmary standards, Secondary standards, etc ! "

| Acd- Base Titrations - Involvement srong or weak acids or Bases ionicC

. Eq.;:honu.m. TLtratxon Curves and Choices of indicators !

| Precipdation Titratons -Theory, Detection of End Point, Adsorptions Indicators.

1 ana Titration Curves of Chicndes with Silver Netrate, Sulphates with Banum

| Redox Titration — Theory, Oxidation Reduction Reactions, Choice of Indicators.

| Titrabon involving qulne (lodimetric), Oxidizing agent (KMnO, & K,Cr;0;)
Reducing agent (Thiosulphate & Fe 1)

Complexo metric Titration — Formation of Complexes. Types of Coordination

Compound, EDTA Titration - Direct Titration Back Ttration and NMisnlacemeni

Trration, Organic Complexing Agents

| Non Aqueous Titration :

| Recapdulation- The hydrogen scale, electrode potentals. effect of curren: on cell
potentials. reference electrodes. indicator electrodes instrument fur measunng
cell potentials. |
lon selective polentiometry- Solid state, precipttate and hquid-hiquid membrane,
enzyme and gas sansing eiectrodes with appiications. |

| ceectrolyic methods-  Current- voltage relationships during electroiys:s

| Electrogravimetry & Coulometry at controlled potential and controlled current

| Voltammetry - Polarographic wave equation, effect of complex formation on

polarographic waves. llkovic equation: derivation staring with Cottrell equation.

Applications of polarography including organic analysis. An introduction to moderr:

v>itametric lechniques viz. differential pulse polarograchy, cyclic voltammetry and

stripping (cathodic & anodic) voltammetry.

Amperometric titrations with orie and two micropolarized electrodes: theory,

apparatus and applications including Karl Fischer titration.

3 MOLECULAR SPECTROSCOPY

Introduction to Spectrometry

Electromagnetic Radiation: Scattering, Interference, Diffraction, Polarization,

Photoelectric effect

Spectra: Line, Band, Continuum

UV & \isible Spectrometry

Measurement of transmittance and absorbance, Beer's Law,

Noise effects on Analysis

Visible, UV Absoiption, Single and Oouble beam, Doubie dispersing, Dicde array
Nsruments

(9]
0O
=2
3
[}
3
Q

I
Molar Absorpiivilies, iypes of absorbing eiecirons, Organi
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mn by transition metal ser;

es, Charge transfer

A absorptior, Qualitative and
'on measurements, s of

titative analysis with absomt _
o . Analysis of mixtures,

photometric Titrations
ory of Fluorescence and Phosph i

;:r::;forrnyeters aqd Spectroﬂuromete;r)s orescence, Emission and e

phosphorimetric metths. Application

Application‘of Phosphorimtery and fiur

chemi-luminanscence

Infra red spectrometry

Theory of infra red absorption spectromét , Vibrational
ransducers, Instruments ry Ional modes, Sources and

FTIR spectrometers
Dispersive and non-dispersive instruments
Applications: Aromatic hydrocarbons,
Near and Far Infra red spectrometry

Raman Spectroscopy. Raman Scatterin
Applications In inorganic and organic s

ATOM > SPECTROSCOPY £

xcitation spectra,

in Inorganic and organic species
ometry in LC

3Ir contaminants etc

9. Wave model, Raman spectrometers,
ecies

Atomic Absorption Spectrometry
Elemental Analysis (eg C, H, N, O, S.P. H
Optical Atomic Spectra. Emission, Abso
Continuum

Sampie introduction methods

Flame Atomization, Electrothermal Atornizers. Glow
Radiation Sources

Spectrophotometers, Interferences and Corrections, Equilibra

Atomic Absorption Sectroctrometry

Sample Preparation, Calibration, Applications

Atomic Fluorescence Spectroscopy.

Emission Spectroscopy based on Piasma Sources.

ICP(Inductively Counled Plasma) Spectrometry

Fourier Transform Spectrometers

Emission Spectroscopy based on Arc and Spark sources

Absorption Spectra

X-ray Fluorescence :Wavelength and Dispersion

Transducers 2nd Signal proceceare Energy Dicnarciine and non-gieneren o

instruments, Analysis

alogens)
rption, Fiuorecence Spectra, Band

Discharge Atomizaton,

CHROMATOGRAPHY TECHNIQUES ' '
Introduction and Theory of chromatography

Eluton Chromatography. Migration rates of solutes, Zone broadening and column
efficiency, Optimization of column performance, Relationship between important
parameters, Applications of Chromatography

Gas Liquid Chromatograph:

Pnncipies, Instruments: Carner gas supply, Sample injection Columns, Detection
systems: Packed columns, Adsorption, Stationary phases

Applications of GC. Qualitative and Quantitative

High Performance LC

Scope, Column efficiency, Instruments: mobiie phase reservoirs and sample
treatment systems, Pumping systems, Saiaple injection, Columns

Detectors : Absorbance, Fluorescence, Refractive index, avaporative light
scattering, Electrochemical types

Partition Chromatography

Bonded phase , Mobile phase technigques

Applications of partition chiomatography: Derivative formation, lon-pair, chira!
stationary phase

Adsorption chromatography:

lon exchange chromatagranhy: araanic, incraanic and biochemical appiications
lon & Size exciusion chromatography

Thin Layer chromatoaraphy: technique, performance and applications

|

INFORMATION TECHNCLOGY

WORD, EXCEL, MS: PROJECT MANAGEMENT.,

lecom networks, Operating systems,

-
/l)"‘""'\ﬂo

A
IT Systems in Industry: ERPs, Networking, Te
Aiadase management: only iniroduction fo functionality.

6
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__—TPeriormance monitoring through Budgets and MiS =
—~ gecurity in T, glectronic Signature, .
gelection criterion, vendors, and deployment,
Networking of of Analytical equipments
Review of LIS Software

project on D_atabases with their specializations.
wg Microsoft Office XP Premium Edition- Courter, Gini &c

SEMESTER It

/

Introduction: Mean spread, deviaiion, grouped data, graphical representation
Prabability, Discrete probability distributions: Binomial & Poisson Distribution
Continuous Distributions: Standard Normal distribution,.Normal approximations to
discrete distnibutions
gstmation: Relatonship between Population and sample, Random number
tables, Randomised expenments
Hypothesis Teshng' One sample refererce: test for mean, sample size
determination, relationship between hypothesis testing 2nd confidence intervals,
chi square test for vanance of a normal distribution, one sample test for Binomia!
& Poisson distribution
Rescarch Methodology
sampling Different Methods their merits and Demerits
Design of Hypothesis: Hypothesis testing: Two sample inference: f
paired t test, One way analysis of variance: ANOVA: Fixed effects, comparison of |
groups. Non parametric methods, Two-way analysis of variance
Regressicn and correlation methods, Fiting, least squares, correlation coefficient,
multipie logistics regression

Stuay gesign. metnods of inference for stratfied data’ Mantel-Haenszel Test

Theory and Problems of Statistics: Murray R Spiegel & Larry J Stephans

Statistics for Management . Rl Levin & DS Rubin ]
"QUALITY CONTROL AND ASSURANCE SYSTEMS

Quality Systems ‘

Standards, Standardization, Calibration, Reference / Working Standards,
1SO 9000 and others, CGMP Standards, Indian Pharmacopoeia, Drugs and
Cosmetics Act 1940 and Rules there under , US FDA Requirements, EU

1 reAniramente 1CH quiidelines

PFA 1354 (ioods)

' Statistical Frocess Contro!

Process Qualty and Control Limits

Good Documentation Practices, Change Control Management, Out Of
Spectfications (00S), Deviation Reporting, Stabilty Studies

Implementation process of Accreditation of analgtical lab

| History of Quality Systems: Japanes® and US ongins

Quatty Circles 1otal Quality Management, Six Sigma Impiementatons

9 ADVANCED ANALYTICAL TECHNIQUES

Theory of NMR

FT, Pulse excitation, Free induction decay, Environmertai effects, Theory of
chemical siift, Spin-spin sp'itting, Fii 3t and second cider spectra, Double
resonance techniques, NMR Spec’rometers, Froton NMR

MR Imaging .

Molecular Mass Spectromelry

Doubie Focus and Quadruple MS, FT

Annlications of mass spectrometry: identification, structure

Thermai Analysis, Difierential Thermal Analysis, Thermometric Titrimetry
Differential Scanning Calorimetry, Thermo Gravimetry, Particle Size Analysis
Hyphenated Analytical Techniques and Applications

GC-MS, LC-MS, ICP-MS, GC-FTIR, TG-FTIR

X-ray Diffraction, Interpretation of Diffractograms of eiemicats and compounds
10 [ MARKETING & SALES

Concepts of present day marketing, Developing strategies and plans.
Customer Satisfaction and Customer QOrientation of organization as a whole,
Market Research: Secondary, Primary.

| Demand Forecasting, Analysing markets, Segmentation Creating Brand Equity,

A

-
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. ~Gompetition and Strategy, Product Strategy, Prisia Staas
pistribution. Channel Management Decisions 19 Strategies

marketing Communication: Advertisi . o
N rect Marketing, Event Marketing 19 Promotion, Publicity, Personal Selling,

product Planning: M.arketing plan
Marketing Budgets: investments, recurri
M TERNATIONAL MARKETING 00

A egio;;?;naElcs?cneorglr?o Sh;!zr\?(:: Ggp' Trade Patterns, Development of Trade in
intern S. Cultural Environment, Attitudes and practices, Free

ntrols, GATT.
,T,ﬁg;iri?/\mu dunGwpI\; Trade and protection effect, Non-tariff Barriers, Trading
IMF, World Bank. Tax havens
OFSC”“”"':?S n ?evelom:.g and Develcped countries
r
; S,-H;leglyuoonsen ry ininternational markets Joint ventures, Mergers &
I | pmhp_ﬁgﬂgr Marketing
| __——tPRINCIPLES OF MANAGEMENT T
[ | Functions of Manager
l gvolution of Management thought, Behavioural Sciences
Value System — integnty, customer satisfaction. Innovation, etc
planning '
f | Purpose. steps. process, Objectives. MBO. Developing venfiable goals
| strategy. Policy, Decision Making
I Organising Structure. Departmentation. Span Enwironment- entrepreneunal
innovaton
Line, Staft. Authorty, Decentraiisation, Delegation
Leading
Human Factor and Motivatior:
Motvational Theones Strategic Approacnes Special Motivatonal Techmiques
Quality of Ife. Job ennchmenl, career advancement, management paricipation
Lea~ership
Definition, Leadership styles
Comnmittees & Greup Dezision making
[ Communicatmn Process, Bamers, Effective communication
! ' Controlling Process, Controf ponts Benchmarks, standards fFeedback system, ‘

Donunromanta nf a ~Aand contenl cvctam

i Koontz. Harold ana Weynch, Hewnz | Cssentials of Management . an ingian
' perspective ‘ ' '
| | Weihnch Heinz and Koontz, Haroikd Management a globa! perspective
f | Koontz, Harold & others  Frincipies of Management
L' Drucker Peter F : Management . Tasks, Responsibiities and Practice
12 | GENETICS & BIOTECHNOLOGY ANALYTICAL TECHNIQUES
l Structure of cell, Chromasome structure,
DNA & RNA Compesitior and structure
Proteins Composition and Structure
DNA Replication, Recombination, Repair
RNA Transcnption
Recombinant DNA and Technoiogy
Mitochondrial DNA Genelz Code, Transcription, Mutations, Structyral and
Functional Effects on protein, Chromosor.ie preparation. banding, Karyotype
analysis, Fluorescent in situ Hybridization(FISH), Flow Cytometry
Protein and Peptide Analysis
Chromatography: column, Partition, Size exclusion, absorption, ion exchange,
afrinity ' ' '
Electrophoresis'1 0,20
Mass Spectrometry
Matrix Assisted | aser Desorpiion MALDI-TOF, MALDI TOF/TOF, MALDI-QTQF
Eleciro Spray Dispersion: £5i-QT0F, £5i-iGN TRAP, SELDI-TOF
Databases: 2D Page, Mascot Peptide, Swiss Prot etc.
Human Genome Project, Obijectives, Sequencing human genome, Comparative
. | genomics, Functional genomics, Ethical Legal and Sociai issues, Pros and Cons
g | of the Genome project
i______ | Emen/s Elements of Medical Genetics: PO Turnpenny & Sian Eliard

!
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BEMESTER i1

ENVIRONMENTAL HEALTH & SAFETY B

13 ironmental pollution - A V
Environn p 1= sources effects a
K waste Management strategies-water ang \:gsf;leowtc:rmg
jreatment, waste-management oplions for prevcnhr?ne; contro!
niro;

of emissions covering control equipmen :
O & waste management ncludig hazard‘;uiog [E)Bamculate & gaseous emissions,
Environmental Legislations policy and plannin lo-medical wastes
Environmental protection act & Rules undt;r thgat
Environmental management systems, Conc :

, . epts of
methodologies. EMP & DMP needs with HAZEN& HE/\I/ZA‘&)E“;?:;;TTS?)M:WOO

Industnal safety, Occupational heal \
Risk Assessment th. Personal Protective equipments

/M"l’fmﬁcs & ACCOUNTS ]
Introduction to Accounting Practices,

Capital Investments, Structure, RO

Balance Sheet and Profit & Loss A .

product, Process and Batch Costincgcoum' Ratio Analysis

inventory Management

working Capital Requirements

Project Preparation, Sensitivity Analysis

Forecasting Demand

ITin Ah;cc;urzujg., MLS (Management Infermation System) ’
Khan : ain, P. K.: Financial Man

prasannz, Chandra : Financial Manager?m%‘i\r?em fext. Probien ¢ &-Cascs
| —z [ APPLICATIONS IN FOODS, NEUTRACEUTICALS

Legislation of Food and Drugs

Norms, Rules, Regulations . |
Food Additives, Food Preservatives, Anti-oxidants, Emulsifiers and Stabilzers,
Improvers and Bleaching agents, Artificial Sweetening agents, iRole of Permitted
colours, characteristics

Oils and Fats - Analysis, determination of impunties & composition-of oils and fats
Determination of saturated and unsaturated fatty acids Unsatu-ation of fatty acids
Test of Rancidity, acid value, iodine value ‘

Adulterants; Tests for Parafifin oil, Cotton seed cil, Beef Tallow 3Saw dust in chil
and condiment powders / inasala, used and unused tea leaves in fresh tea
dust/leaves, non-permitted food colours

Water ourification.

Pesticides content in food. DDT, BHC

Delermination of calorific value of foods

Composition of Macronutrients in diet Effect on serum cholest::rol. Poly
unsaturated fatty acids and risk factors, Matabohc Adaptation Relationship
between carbohydrate intake and Serum Tnglycerols

Glycemic Index and Load -

Role of Micionutrients in diet and supplements, Assessmeit of nutribonal status in
clinical practice, nutntional needs of eiderly persons A

16 | DIAGNOSTICS CLINICAL BIOCHEMISTRY -

Tests, standard imits, interpretation, elementary diagnosucs

Automated Equipments for measurements

Essential Tests for medica! diagnostics

Blood, unne, stool, sputum, issue analysi3

HbA1c, Lipid Profile, Liver Profile

Thyroid Profile, Renal Profile, Iron Deficiency Profile

Infectious diseases detection Hepatitis B surface Antigen, Hef atitis C Virus

|
|
Antibodies :
Kidleak, Cardiac Risk Markers i

;

S SUE—————————

Blood Greups, Fractionation
Microbiology sample preparation gromns and Tests

Text book of Biochemistry TM Devhin
Harper's lllustrated Biochemistry. Murray, Granner, Mayes, R0 twell
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~APPLICATION IN PHARMA & ALLIEG —
17 Drugs and Pharmaceuticals Acy Current GMm
pharmacopelal Standards Indian yg Br: P

Assay of drugs: Vitamin C, 32, Aspinin 1y, il
Limit Tests in pharma substances
gpecificity and Sensitivity of my lests
Limits cf moristure, volatle matter ¢
detection o Impurities in organic wf):'l‘;‘!‘\':"cs‘n;:z\'ls non-voiati e matters
Application of Analytical Techniques '"U“'Nied imis

roduction, QC, Development with axamples in pharma
T APPLICATIONS IN POLYMER INDUSTHRYy -~ e
classihcation and nomencliture intermo
‘ dentihication and Charactenzation of poly

ubrofen, Streptomyciy, Sulphadizene

ecular forces chemical structure
: mers using IR ESA NMR XRD 1
Thermal analysis, microscopy, physical - .
Hechanical behaviour Y Propeites, electnical properties
| properties of commercially important polymers P

fluropolymers, siicones, spe-cialty poiymers
Fillers, Reinfoecements, Fli me retasdanty
production, processing, appiications
Application of Analytical Techniques
in production, QC, Developrnent
petroleum Industry, Dyes, Chemicals and Interm

) als and Ir ediates as tc
—9 | METHOD DEVELOPMENT 8 VALIDATION £
Validation Master Plan
Design Qualification; Installation Qualificaton Operat
. 10N, onal Qualfi

performance Qualification; Method Validation P Qualiieston
Instrument Calibration; Computer System Validation
preventive Maintenance Schedule

Diagnostics for Service - Trouble Shooting Routines / Algonthims .

olyolefins AEIS, vinyt acrylx

Elastomers Fibers Plastics

lustrated with examples in polymer facities

I B

SEMESTER IV

Following list gives suggested list of practicals. Suitable modifications may be made
wher necessary. Around 20 numbers of practicals are needed to be completed

PAPER | SUBJECT - )
| PATER
20 PRACTICALS
 Number | Title / Content
lrf
NON-INSTRUMENTAL ,
1 Calibration of glassware - ;
1
2 Separation using solvent extraction with ethyle acetate eg of Fe, Mg/Zn
3 Determination of persulphate by redox titration using ferrous ammonium
sulphate and potassium permanganate
4 Estimation of Vitamin C by ttration with pctassium bromate
S Determination of Ca and Mg in Dolomite |
. —
6 Separation: by column chrcmatography eg Chioroquin cr other ;
7 Separation by paper chromatography using food colours |
8 Colour companson Techniques Lovi Bond Comparator
INSTRUMENTAL
&_ ——

10
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AulO mratlon

coulometnc t:tralmn

qul Fnsher Method

thod o h°“¢'Y and / Oral Rchydrahon

Dlermmatnon of glucose by Folin Wu me
SolulIOH ’

S pcr Pha'nnucopou

UV VIS spectrometw Determmauon of ﬂuorlde in toot

U\/ -VIS spcclromelry Wavelengm calub«ahon a i

|

\
B WIS USNBEE— S

hpasu

UV WWiSispectomalty: Detefmmahon of Chromnum and Manganes -
janese

Solid sample preparation,
nalysis

Flame Photometer Determmalnon of Na, K

FTIR Calibration using polystyrene cahbrator
quuld sampl» preparation, Test, Ouamdtlve a

i

et pt—es————

Atomic Absorption Spectrometer Estnmat'on of Pb and Cd

Gas Chromatograph: Gas anal
ysis of e
ture'of 33y Benzens: Xylene Tone l;_;eeurshane Liquid Analysis Prom

L —

HPLC Cahbrahon Separahon egof V»tamms
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PROJECTS / TRAININGA report on project with industry will be submitted by
students based upon work covered over 3 months. Marks wi | be basad upon

project evaluation & viva-voce.

31/,,4#___. ion eg T
22 fon Chromatography Separauon of Anons Scparabon uf Cations
/-/'-7—’— T T T PERE —— O — — e s,
' LIVE DEMON%TRATIONS
//_“—”‘H’M“"M ’ o o NG et ————— ’-"4
23 GCMD Residual solvent in API
[ e ———————— e — - e o = — <
24 LCMS Quantnative analysus of a pharma compounn or pesticide |
25 LCMS Oualltatlve 3”3')'5 s and structural elucidaticn of-a ph 3r;n‘; cofﬁpo;no '
like Reserpine I
Vzg/ Thermal Analysis: Determination of polymoephoc lom; —07Ar;| o
27 Thermo-gravimetric analysis of a mlneral eg carbonate, copper sulphate
e R SRt Ea.
28 XRD: Analysis of a mineral: eg Cement, or Lime stone
— —
29 Electrophoresis ; MALDI TOF :Separation of Amino acid / proteir
30 ELISA Assay
K} Pephde synthesus
32 NMR: demonstration pharma application )
33 Raman FTIR: demonstration pharma application
34 ICP: Demonstratlon 1
]
35 Optical M:croscope | Confocal Microscope / Electron Microscope :
Demonstration
PAPER | SUBJECT. _ *
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_ )/c STANDARD OF PASSING
b e
R

ot will have to attend the classes fegularly to complete 1he PG
o course. Student should have 759, attendance
o) '
piP

e minimum percentage required for passing will be S0% in each paper.
M
2.

tude”t failing in Maximum two subjects can move o next :
s 4

, . semester and
3, r these subjects n supplementary examination held b

ed 2fore the next
c mester regular exam. Student failing in more than twa
s€

subjects can
ear in supplementary examination in all subjects but cainot go to the

next semester

GPA Grades will be awarded in line with Credit System:
C

4. B _ -
— Marks___ | GradePont | Letter Grace
—75-100 75100 | O
/"’6‘5"}4 6 5-7.49 L Ay
— 6064 | 60649 | A |
— 5559 55-5.99 i 8+
5559

50-54 l_ ,§‘(_)'.§;.4.9___. | B _§.. —
"0-49 [ 0049 Foo
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