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SCHEME:M.Pharm(PharmaceuticalQualityAssurance) 

Semester I 

SubjectCode  

Subject 

Hr/ 

Week 

Hr/ 

Week 
Credits Credits Marks Marks 

Theory Practical TH PR TH PR TH PR 

1101 1201 
ModernAnalytical 

TechniquesI 
4 8 4 4 100 100 

1102 - QualityManagementI 4 - 4 - 100 - 

1103 - ProductDevelopment I 4 - 4 - 100 - 

1104 1204 BiologicalEvaluation 4 8 4 4 100 100 

  Total 16 16 16 8 400 200 



SemesterII 
 

SubjectCode  

Subject 

Hr/ 

Week 

Hr/ 

Week 
Credits Credits Marks Marks 

Theory Practical TH PR TH PR TH PR 

2101 2201 
ModernAnalytical 

TechniquesII 
4 8 4 4 100 100 

2102 - ProductDevelopment-II 4 - 4 - 100 - 

2103 - QualityManagementII 4 - 4 - 100 - 

2104 - PackagingDevelopment 4  4  100 - 

- 2204 
ProductandPackaging 

Development 
- 8 - 4 - 100 

  Total 16 16 16 8 400 200 



SemesterIII 
 

 

SubjectCode  

Subject 

Hr/ 

Week 

Hr/ 

Week 
Credits Credits Marks Marks 

Theory Practical TH PR TH PR TH PR 

3101  Computing& Statistics 4 - 4 - 100 - 

3102  Validation 4 - 4 - 100 - 

3103  ResearchMethodology 4 - 4 - 100 - 

3104  ResearchSeminar 2 - 2 - 50 - 

3105  ResearchProject - 16 - 8 - 200 

3106  IndustrialTraining One 

Month 

 2  50  

  Total 14 16 16 8 400 200 



SemesterIV 
 

SubjectCode  

Subject 

Hr/ 

Week 

Hr/ 

Week 
Credits Credits Marks Marks 

Theory Practical TH PR TH PR TH PR 

4101  ResearchProjectandviva 32 - 20 - 500 - 

4102  ResearchColloquium - - 4 - 100 - 

  Total  - 24 - 600 - 

 

 

 
GrandTotal(Semester):I+II+III +IV 

Marks :600 +600+600 +600= 2400 

Credits :24 +24 +24 +24 =96 



ExaminationPatternforM.Pharm.inPharmaceuticalQualityAssurance 

Semester-I 

 

 

 

SubjectCode  

 

SUBJECT 

Exa 

m 

Dur 

. 

(hr) 

Theory 
Exa 

m 

Dur. 

(hr) 

Practical 

 

Theor 

y 

 

 

Practical 

 

 

Int. 

 

 

Ext. 

 

Tota 

l 

 

Credi 

ts 

 

 

Int. 

 

 

Ext. 

 

 

Total 

 

Credit 

s 

 

1101 

 

1201 

Modern 

Analytical 

TechniquesI 

 

2 

 

50 
 

50 
 

100 

 

4 

 

6 

 

50 
 

50 
 

100 

 

4 

1102 - 
Quality 

ManagementI 
2 50 50 100 4 

     

1103 - 
Product 

DevelopmentI 
2 50 50 100 4 - - - - - 

1104 1204 
Biological 

Evaluation 
2 50 50 100 4 6 50 50 100 4 

SemesterI:Total credits= 24,Marks= 600 



Semester- II 
 

 

 

 

SubjectCode 
 

SUBJECT 

Exam 

Dur. 

(hr) 

Theory Exam 

Dur. 

(hr) 

Practicals 

Theor 

y 

Practic 

al 
Int. Ext. 

Tota 

l 

Credit 

s 
Int. Ext. Total 

Cre 

dits 

2101 2201 
ModernAnalytical 

TechniquesII 
2 50 50 100 4 6 50 50 100 4 

2102 - 
Product 

Development-II 
2 50 50 100 4 

     

2103 - 
QualityManagement 

II 
2 50 50 100 4 - - - - - 

2104 - 
Packaging 

Development 
2 50 50 100 4 - - - - - 

 

- 
 

2204 

Productand 

Packaging 

Development 

     
 

6 
 

50 
 

50 
 

100 
 

4 

Totalcredits= 24,Marks= 600 



SemesterIII 
 

 

SubjectCode  

 

SUBJECT 

Exa 

m 

Dur. 

(hr) 

Theory 
Exam 

Dur. 

(hr) 

Practicals 

 

Theory 
Practica 

l 

 

Int. 

 

Ext. 
Tota 

l 

Credit 

s 

 

Int. 

 

Ext. 
Tota 

l 

Credit 

s 

3101  Computing& 

Statistics 
2 50 50 100 4 

     

3102  Validation 2 50 50 100 4      

3103  Research 

Methodology 
2 50 50 100 4 - - - - - 

3104  ResearchSeminar 2 25 25 50 2 - - - - - 

3105  ResearchProject - - - - - - - - 200 8 

3106  IndustrialTraining    50 2      

 

 

SemesterIII: Totalcredits =24,Marks =600 



SemesterIV 
 

 

 

 

SubjectCode  

 

SUBJECT 

Exa 

m 

Dur. 

(hr) 

Theory 
Exam 

Dur. 

(hr) 

Practicals 

 

Theory 
Practica 

l 

 

Int. 

 

Ext. 
Tota 

l 

Credit 

s 

 

Int. 

 

Ext. 
Tota 

l 

Credi 

ts 

4101  ResearchProject 

(Thesis+Viva) 
- 200 300 500 20 - - - - - 

4102  ResearchColloquium - 100  100 4  - - - - 

  Total - 300 300 600 24      

SemesterIV:Totalcredits=24,Marks=600 

SemesterI+II +III +IV= 96Credits Course 



ProjectandThesiswork 

Every student for the degree of Master of Pharmacy shall be required to undertake a project 

involvingmethodicalresearchunderthesupervisionofanapprovedguideandsubmitthreecopies of the 

thesis, duly certified by the supervisor to the Head of the Department/Principal. 

 

SEMESTER-III 

ResearchProjectandIndustrial training 

Thestudentshouldcompleteindustrialtrainingforonemonthduringthecoursework. The 

research project will be evaluated as follows: 

ResearchProject Marks 

Referencework 100 

Experimentalwork 100 

Total marks 200 

 

Researchseminar Marks 

Total marks 50 

 

Industrial Training Marks 

Total marks 50 

 

SEMESTER-IV 

ResearchProjectandThesiswork 

Theresearchprojectwillbeevaluatedasfollows: 
 

Thesiswork Marks 

Experimentalwork 200 

Presentation/communication 50 

Result/ conclusion 50 

ResearchColloquium 100 

Vivavoceandexternal assessment 200 

Total marks 600 



 

 

 

 

 

 

 

 

Semester I 



M.Pharm.1101:AnalyticalTechniquesI 
 

SEMESTER SUBJECT 

I AnalyticalTechniquesI 

WEEKLYASSIGNMENT CREDITS MARKS 

TH PR TH PR TH PR 

4 8 4 4 100 100 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module 
 

Objectives:Analyticaltechniqueshavebecomeanintegralpartofpharmaceuticalandother industries. 

Thorough knowledge of these techniques is essential for the following reasons. 

1. Tounderstandimportanceofvarious analyticaltechniques indeterminingpurityofcompounds 

2. Tocarryout quantitativeestimation ofdrugs fromformulations andplant extracts 

3. Tocarryoutqualitative estimationof compoundsforcorrect identification 

4. Toelucidatethestructureofcompoundsfromtheanalytical data 

5. Toisolateand identifythe impurities in the sample 

6. Tomonitorchemicalreactionsusinganalyticaldata 

TheknowledgeofthesetechniqueswouldmakestudentsconfidentwhileworkingwithR&Dand Quality 

Control departments of industry. 

LearningOutcomes:To enablelearnerto: 

1. Understand the principles and applications of various analytical techniques such as UV 

spectrophotometry, spectroflurometry, IR and Absorption spectroscopy, thermal analysis, 

diffractometry etc. in determining purity of compounds, quantitative as well as qualitative 

evaluation of drugs. 

2. Usethethoroughknowledgeoftheseinstrumental techniquesconfidentlywhileworkingwithR 

&DandQualityControldepartmentsof industry. 

Pre-assessment: 

1. To determine the entry level knowledge of students about electromagnetic radiation, wave 

lengths, colors, principles of spectrometry, absorption and emission spectrometry, electronic 

transitions and type of spectra 

2. Toassessthe knowledge of studentsaboutroleof waterasan impurity 

3. Toknowthe fundamentalconcepts of solubilityandrole ofsolubilityinPharmacy 



Module 1 Spectroscopy&PhaseAnalysis 1 credit 

Objectives 1. Tomakestudentsfamiliarwiththeprinciplesofquantitativeestimationusing UV-

visible spectrometry 

2. Toenablestudentstouse spectrometers withproperunderstanding 

3. To make students competent for the basic quality control requirements or 

needs of industries 

4. To make students familiar with the principles of quantitative estimation of 

moisture in various pharmaceutical products and commonly used solvents 

using simple instrumental techniques 

5. To enable students to use Karl Fischer method of analysis with proper 

understanding 

6. To make students familiar with the principles of quantitative estimation of 

solubility of a compound 

7. Toenablestudentstounderstandeffectofimpuritiesonsolubilityofa 

compound 

 

Contents Topics covered hrs 

  Ultraviolet-VisibleSpectrometry 

General Principles of Spectrometry: 

Linespectrum,bandspectrum,absorptionspectroscopy,emissionspectroscopy, 

electromagneticspectrum,meaningofvarioustermslikeabsorbance, 

transmittance,absorptivity,molarabsorptivity,
E1% 

andλmax.Various 
1cm 

electronictransitions,auxochromes,auxochromiceffect,bathochromicand 

hypsochromicshifts.Instrumentation withrespect to sources, Monochromators 

-prismsandgratings,absorptionandinterferencefilters,detectors-Barriercell, 

photocell, photomultiplier tube, refractive index detector, single and double 

beam UV spectrometers, Applications of UV 

spectroscopy,FieserWoodwardrules,calculationofλmaxvaluesforimportant 

functional groups. 

(7) 



  DerivativeUVSpectrometry 

PrincipleandapplicationsofderivativeUVspectrometry,analysisof a 

binary and a multi-component system, background effect, 

background correction methods, difference spectrometry, 

differencederivativespectrometry 

ProblemsbasedonBeer-Lambertlaw,Conversionoftransmittance to 

absorbance and vice versa, calculation of λmax values base on Fieser 

Woodward rules 

 Determinationof Water 

Importance of determination of water or moisture content. Various methods 

usedfordeterminationofwaterandmoisturecontentinpharmaceuticalproducts by 

industries. Composition of Karl-Fischer reagent, its standardization and 

reactions involved in determination of water 

 PhaseSolubilityAnalysis 

Importanceofphasesolubilityanalysis,variousphasesolubilitydiagrams, 

different regions in the diagram and their significance. Applications of phase 

solubility diagrams. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

 

 

 

(2) 

 

Assigned 

writing&

Exercise 

activities 

 Tomakestudentswriteanswerstothecommonlyaskedquestionsonthe topic. 

 Topreparetablesandsummarizeformulaerequired forsolvingproblems 

 To draw neat raydiagrams 

 Tosolvenumericalproblems 

 Towritedown reactionsinvolvedin estimationof moisture 

 To draw phasesolubility diagrams 

 

Tutorial  Tocarry outliteraturesurvey tocompilenamesofdrugsanalyzedby the learnt 

techniques 

 Tofind updates inthelearnt techniques 

(4) 



 

Assigned 

Reading/ 

References 

1. Principles of Instrumental Analysis: Douglas A. Skoog (Author), F. 

JamesHoller,Stanley R. Crouch, 6th edition,Publisher: Brooks Cole. 2006. 

2. Practical Pharmaceutical Chemistry: A. HBeckett and J. B. Stenlake, 4th 

edition, Part II, CBS Publishers, 2011 

3. Instrumental Methods of Analysis: S. S. Mahajan, , Popular Prakashan Pvt. 

Ltd., Mumbai, 2010. 

4. Quantitative Analysis of Drugs in Pharmaceutical Formulations:P.D. Sethi, 

3rd edition, CBS Delhi. 2008. 

5. Published articles pertaining to the learnt techniques in reputed journals like 

Analytical Chemistry, Analytical Communications, The Analyst, Indian 

Drugs, etc. 

 

 

Module 2 Spectrofluorimetry,Atomic AbsorptionAndEmissionSpectrometry 

&X-RayDiffractionAnalysis 

1 

credit 

Objectives 1. Tomakestudentsfamiliarwiththeprinciplesofselectivequantitative 

estimation using instrumental methods 

2. To enable students to use spectrofluorometer with proper 

understanding 

3. To makestudents competent for thebasic qualitycontrol 

4. requirementsof industries 

5. To make students familiar with the principles of absorption and 

emission spectrometry 

6. Toenablestudents to useatomicabsorption spectrometerwith proper 

understandingandmake themcompetent for qualitycontrol activities of 

industry 

7. Tomakestudentsfamiliarwiththeconceptofanalysisofcrystal 

structures 

 

Contents Topics covered Hrs 

  Spectrofluorimetry 

Principle,definitionandtypesofluminescence,Resonance 

(7) 

http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=Douglas%20A.%20Skoog
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3ABECKETT%2C%20A.H.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3AStenlake%2C%20J.B.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=pb%3ACBS%20Publishers
http://www.alibris.com/booksearch.detail?invid=10680642484&qwork=5490902&qsort&page=1


 fluorescence and Stokes’ effect, Mechanism of fluorescence and 

phosphorescence,singletandtripletstates,quenchingoffluorescence, factors 

affecting fluorescence, intrinsic structure of a molecule and fluorescence, 

instrumentation and applications. 

Analysisofdirectlyfluorescingsubstances–inorganicspecies, vitamins, 

alkaloids, steroids and medicinal agents 

Analysis of indirectly fluorescing substances -by derivatization 

Derivatisingagentsformetals,non-metalsandorganiccompounds. Use of 

derivatising agents such as – salicylaldehyde, 

8-hydroxyquinoline,dansylchloride,disylchloride,NBDchloride, 

fluoresamine, o-phthaladehyde and Br-MMC. 

Fluorescentindicators. 

QuenchingMethodsandfluoroimmunoassays 

 AtomicAbsorptionAndEmissionSpectrometry 

Principle,Sampleatomizationtechniques,Introductionofsinglet, 

doublet and triplet molecular states, atomic absorption and 

emission spectra for metals, Fuels and oxidants, 

Temperatureprofile,flameabsorptionandflameemissionprofiles, flame 

and non-flame atomizers 

Turbulentflowburners,laminarflowburners,Applications 

 X-RayDiffractionAnalysis 

Principle,Bragg’sLaw,instrumentation,sourcesofX-rays, Applications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) 

 

 

 

 

 

 

 

 

 

(2) 

Assigned 

writing&

Exercise 

activities 

 Tomakestudentswriteanswerstothecommonlyaskedquestions on 

the above topics 

 Towritedownreactionsinvolvedin derivatization. 

 Todrawneatdiagramsforabsorptionandemissionprofilesandatomizers 

 



Tutorial  To carry out literature survey to compile names of drugs analyzed by 

spectrofluorimetry, atomic absorption spectrometry and X-ray 

crystallography 

 Tofind updates inthelearnt techniques 

(2) 

Assigned 

Reading/ 

References 

1. Principles of Instrumental Analysis: Douglas A. Skoog (Author), 

F.James Holler, StanleyR. Crouch, 6th edition, Publisher: Brook, 

2006. 

2. PracticalPharmaceuticalChemistry: A.HBeckettandJ.B.Stenlake, 4th 

edition, Part II, CBS Publishers., 2011. 

3. Instrumental Methods of Analysis: S. S. Mahajan, January, 

PopularPrakashan Pvt. Ltd., Mumbai, 2010. 

4. Publishedarticlespertainingto thelearnttechniquesin reputed 

5. JournalslikeAnalyticalChemistry,Analytical Communications, 

6. TheAnalyst, IndianDrugs,etc. 

 

 

 

 

Module3 X-RayDiffractionStudies,ThermalAnalysis&Electrophoresis 1 credit 

Objectives  Tomakestudentsfamiliarwiththeprinciplesofqualiitativeestimationusing 

analytical techniques 

 ToenablestudentstouseIRspectrometers withproperunderstanding 

 Tomakestudents competentfor theR &Drequirements or needs 

 ofindustries 

 To make students familiar with the quantitative and qualitative applications 

of various thermal methods 

 Toenablestudentsto use DSCwithproper understanding 

 Tolearnanuniquetechniqueforanalysisof chargedmoleculesand proteins 

 Tounderstanduseofelectrophoresisin formulations 

 

Contents Topics covered Hrs 

  IR Spectrometry 

Principle,typesofvibrations,Instrumentationwithrespectto sources, 

monochromators-prisms and gratings, 

(7) 

http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=Douglas%20A.%20Skoog
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=Stanley%20R.%20Crouch
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3ABECKETT%2C%20A.H.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3AStenlake%2C%20J.B.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=pb%3ACBS%20Publishers


 detectors-thermocouple, bolometer, Golay cell, pyroelectric 

detector,Samplepreparationtechniques,Michelsoninterferometer, 

FT-IR, applications,various regions in IR spectrum and their use 

for characterization of functional groups. Problems based on 

functional group characterization and structure elucidation 

basedonwavenumbers 

 ThermalAnalysis 

Thermogravimetry(TG),DifferentialthermalAnalysis(DTA),Differential 

Scanning Calorimeter (DSC) 

Principle,technique,instrumentation,applications,differential 

thermogram / DSC curve 

 Electrophoresis 

Theoryandprinciples,Zetapotential,classification,instrumentation,moving 

boundaryelectrophoresis,ZoneElectrophoresis(ZE),Isoelectricfocusing(IEF), 

Immuno-electrophoresis and applications of electrophoresis. 

 

 

 

 

 

 

 

 

 

 

(3) 

 

 

 

 

 

 

 

(2) 

Assigned 

writing&Ex

ercise 

activities 

 Tomakestudentswriteanswerstothecommonlyaskedquestionsonthetopic 

 To draw neat diagrams and write definitions and equations involved in 

thechapter 

 Toelucidatestructureof amoleculebasedonIRdata 

 

Tutorial  TocarryoutliteraturesurveytocompilenamesofdrugsanalyzedbyIR 

spectrometry, X-ray crystallography and by electrophoresis 

 Tocompiledifferentapplicationsofelectrophoresis 

 Tofind updates inthelearnt techniques 

(3) 



Assigned 

Reading/ 

References 

1. Principles of Instrumental Analysis: Douglas A. Skoog (Author), F. 

JamesHoller,Stanley R. Crouch, 6th edition, Publisher: Brooks Cole, 2006. 

2. Practical Pharmaceutical Chemistry: A. HBeckett and J. B. Stenlake, 4th 

edition, Part II, CBS Publishers, 2011. 

3. Instrumental Methods of Analysis: S. S. Mahajan, Popular Prakashan Pvt. 

Ltd., Mumbai. , 2010, 

4. ApplicationsofAbsorptionSpectroscopyofOrganicCompounds:DyerJ.R., 

Prentice-Hall, London 

5. Spectrometric Identification of Organic Compounds: R. M. Silverstein, 

Francis X. Webster and David Kiemle, 7th edition, Wiley Publication, 

NY.,2005 

6. Published articles pertaining to the learnt techniques in reputed journals like 

Analytical Chemistry, Analytical Communications, The Analyst, Indian 

Drugs, etc. 

 

 

Module 4 ProjectandSeminar 1 credit 

 Presentationonsomerecentresearch/seminarsbasedontheabove topics (15) 

http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=Douglas%20A.%20Skoog
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://www.amazon.ca/s/192-7975839-5474859?_encoding=UTF8&search-alias=books-ca&field-author=F.%20James%20Holler
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3ABECKETT%2C%20A.H.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3AStenlake%2C%20J.B.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=pb%3ACBS%20Publishers
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Francis%2BX.%2BWebster
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=David%2BKiemle


M.Pharm.1201–:ModernAnalyticalTechniques-I(Practical) 

 

Thecourseisdivided into 4 modulesofonecredit eachwith 30instructional hrs/module. 
 

Objective: 

 Togivehands ontrainingtostudentsusingdifferentinstruments usedforqualitative 

 andquantitativeanalysis 

 Tomonitorchemicalreactionsusingdifferentanalyticaltechniques 

 Toperformquantitativeestimationofdrugsfrom formulations 

 Toenable learners toidentifyimpurities in thesample 

 Toenablelearnerstounderstandpharmacopoeialrequirements 

LearningOutcomes:Thelearnerswillbeableto: 

1. Use different analytical instruments used for qualitative and quantitative analysis of 

drugsand formulations as per pharmacopoeial requirements 

2. Identify structure of any given compounds by determination of functional groups, nature of 

given compound (amorphous, crystalline)as well as polymorphicforms byuseofanalytical 

instrumentssuchFTIR,DSC,etc. 

Pre-assesment: 

1. Toassess the entrylevelknowledgeofstudents about quantitativeand qualitative estimation 

2. Toassesstheentrylevelknowledgeof studentsaboutselectiveestimation 

3. Toassess theentrylevelknowledgeof studentsabout quantitativeand qualitative estimation 

4. Toassess the entrylevel of students about selectiveestimation. 

Module 1 UV–Visible spectrometry 

(FundamentalAspects) 

1 credit 

Objectives 1. Tolearnfundamentalaspectsofquantitativeandqualitativeestimation 

using UV-visible spectrometry 

2. TostudyBeer LambertLaw 

 

Contents Experiments (30) 

 1. CalibrationofUV–Visiblespectrometerfor absorbance 

2. Determinationofwavelengthofmaximumabsorption(λmax)ofacompound 

3. Determinationofcut-offwavelengthof commonlyusedsolventsfor 

4. UVspectroscopy 

5. DeterminationofE1%andmolarabsorptivityofa substance 
1cm 

(4) 

(4) 

(6) 

(6) 

(4) 



 6.Determinationofrangeof linearityinaccordance withBeer LambertLaw 

.DeterminationofLimitofQuantitation(LOQ)andLimitofDetection(LOD)of 

compounds in UV range 

 

(4) 

Assigned 

Writing/ 

Practical 

Activities 

 Experiments pertaining to the designing of a method based on UV-visible 

spectrometry would be assigned to the students and they would perform the 

same and document in the journals. 

(2) 

 

Assigned 

Reading/ 

References 

1. PracticalPharmaceuticalChemistry:A.HBeckettandJ. B.Stenlake, 4th edition, 

Part II, CBS Publishers., 2011. 

2. PharmacopoeiaofIndia,6thEdition,Govt.ofIndia,MinistryofHealth&welfare,.2

010 

3. BritishPharmacopoeia,GeneralMedicineCommission,UK,2011 

4. Vogel’s Textbook of Quantitative Chemical Analysis, 6th Edition, Prentice 

Hall, 2000 

 

 

Module 2 UV –Visible spectrometry, Moisture determination and 

Differential Scanning Calorimetry (DSC) 

1 credit 

Objectives 1. Toperform quantitativeestimationusingUV-visible spectrometry 

2. ToperformKarl-Fischertitrationfordeterminationofmoisturecontent 

3. Tolearndifferentialscanning calorimetry 

 

Contents Experiments (30) 

 1 AnalysisofasinglecomponentsystemfrombulkdrugsbyusingBeer Lambert law 

and by Absorption ratio method 

2 Analysisofanactiveingredientfromitsformulationssuchastablets,capsules, 

suspensions, ointments and injections 

3 Analysisof binarymixturesbysimultaneous equation method 

4 StandardizationofKarlFischerreagent 

5 Quantitativeestimation ofmoisturebyusingKarl Fischerreagent 

6 Recordingofathermographusingdifferentialscanning calorimeter 

(6) 
 

 

(8) 

 

 

(6) 

(2) 

(2) 

(2) 

http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3ABECKETT%2C%20A.H.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3AStenlake%2C%20J.B.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=pb%3ACBS%20Publishers


   

Assigned 

Writing/ 

Practical 

Activities 

 Experiments pertainingto the selectivequantitative estimation ofbulk drugs 

andthedrugsfrommarketedformulationsbyUV-visiblespectrometrywould be 

assigned to the students and they would perform the same and document in 

the journals. 

 Studentswouldbeaskedtofindvariousmethodsfordeterminationof 

moisturecontent.Theywouldbeaskedtointerpretethermographobtainedby 

using Differential Scanning Calorimeter. 

(2) 

 

 

 

 

 

(2) 

 

Assigned 

Reading/ 

References 

1. PracticalPharmaceuticalChemistry:A.HBeckettandJ. B.Stenlake, 4th edition, 

Part II, CBS Publishers., 2011. 

2. PharmacopoeiaofIndia,6thEdition,Govt.ofIndia,MinistryofHealth & 

welfare,.2010 

3. BritishPharmacopoeia,GeneralMedicineCommission,UK,2011 

4. T.Vogel’sTextbookofQuantitativeChemicalAnalysis,6thEdition, 

Prentice Hall, 2000 

 

 

Module 3 Spectrofluorimetry,AtomicAbsorptionspectrometry(Flame 

Photometry)and electrophoresis 

1credit 

Objectives 1. To perform quantitative and qualitative estimation using spectrofluorimetry 

and flame photometry 

2. To enable students perform selective quantitative estimation of drugs from 

their mixture 

3. Toenablelearnersanalyzeproteinsusing electrophoresis 

 

Contents Experiments Hrs 

 1. Plottingofabsorption spectrum 

2. Plottingofemission spectrum 

3. Plottingof astandard curveforquininesulphate 

4. AnalysisofanyonefluorescentcompoundDevelopment,Optimization and 

Evaluation of Long Acting Oily Injection 

(4) 

(4) 

(4) 

(6) 

http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3ABECKETT%2C%20A.H.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=au%3AStenlake%2C%20J.B.%20
http://koha.ewubd.edu:8000/cgi-bin/koha/opac-search.pl?q=pb%3ACBS%20Publishers


 5. Analysisof amixtureofalkali halides 

6. Analysisofproteinsusingelectrophoresis 

(6) 

(3) 

Assigned 

writing& 

Tutorial 

 Experimentspertainingtotheselectivequantitativeestimationofdrugsfrom the 

marketed formulations by spectrofluorimetry and flame photometry 

wouldbeassignedtothestudentsandtheywouldperformthesameandenter it in 

their work books 

 Estimation ofproteins by electrophoresis 

(2) 

 

 

 

 

 

(1) 

Assigned 

Reading/ 

References 

1. A.H. Beckett and J.B. Stenlake, Practical Pharmaceutical chemistry, Part1 & 

2, Athlone Press, London. 

2. PharmacopoeiaofIndia,6thEdition,Govt.ofIndia,MinistryofHealth& welfare, 

2010. 

3. BritishPharmacopoeia,GeneralMedicineCommision,UK.,2011. 

4. United State Pharmacopeia, 34th Edition, Convention, Inc., Rockville, MD 

20852, 2011. 

5. Vogel’sTextbookofQuantitativeChemicalAnalysis,6thEdition,Prentice 

Hall,2000 

 

 

Module 4 IR Spectrometry 1 credit 

Objectives  Toidentifyfunctionalgroupsin compounds. 

 Tomonitorchemicalreactions 

 Toidentifyimpurities in thesample 

 

Contents Experiments Hr 

s 



 1. CalibrationofIRspectrometerwithpolystyrenefilm 

2. IRspectrumofaneat liquid 

3. Preparationof KBr pelletforanyonesolid sample 

4. Preparationofa‘mull’forsampleswithdifferentfunctionalgroups such 

asamine, nitro, aldehyde, keto, carboxylic, hydroxyl, etc. 

5. TomonitorchemicalreactionusingIR spectrometry 

6. Toidentifyimpurities in thesample 

(6) 

(6) 

(6) 

 

 

(4) 

(4) 

(2) 

Assigned 

Writing 

& 

Exercise 

1. Experiments pertaining to the qualitative estimation of drugs would be 

assigned to the students for identification of functional groups and they would 

record IR spectrum of various drugs and enter the results in their Journals 

(2) 

Assigned 

Reading/ 

References 

1. A.H.BeckettandJ.B.Stenlake,PracticalPharmaceuticalchemistry,Part1& 2, 

The Athlone Press, London, 2011. 

2. Vogel’s Textbook of Quantitative Chemical Analysis, 6th Edition, Prentice 

Hall, 2000 

3. Spectroscopicidentificationoforganiccompounds.JohnDyer,Willy,NY. 

4. Spectrometric Identification of Organic Compounds: R. M. Silverstein, 

Francis X. Webster and David Kiemle, 7th edition, 2005, WileyPublication, 

NY. 

5. InstrumentalMethodsofAnalysis:S.S.Mahajan,2010,PopularPrakashan 

Pvt.Ltd., Mumbai. 

 

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Francis%2BX.%2BWebster
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=David%2BKiemle


M.Pharm.1103:ProductDevelopment-I 
 

SEMESTER SUBJECT 

I ProductDevelopmentI 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 0 4 0 100 0 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module. 
 

Objective: The subject is concerned with the understanding of need for preformulation and drug 

stability studies. It also deals with principles and techniques of solid dosage forms, coating 

technology, study of pharmaceutical polymers and details about dissolution studies. It also 

introduces pharmacokinetic modeling. Using these techniques, learner will be able to develop and 

evaluate pharmaceutical dosage forms 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understand the applications of preformulation, chemical kinetics and stability testing in 

pharmaceutical product development. 

2. Apply principles and techniques of coating technologyto solid dosage forms and select various 

biodegradable & non-biodegradable polymers, stimuli sensitive polymers, mucoadhesive 

polymers etc. in product development. 

3. Understandtheprinciplesofdissolutionanddiffusionandpharmacokineticsinproduct 

development 

Pre-assessment:Determinationofentrylevelknowledgeofstudentaboutconceptsand 

applications for preformulation studies, various formulation aspects & stability studies based 

onquizzes, question & answers. 

Module1 I. Preformulation,ChemicalKineticsandDrug Stability Instr.hrs 

Objectives 1. To enable the learner to understand the need of preformulation studies 

inpharmacy. 

2. Tostudyconcepts,applications andprotocols forpreformulation studies. 

3. Tounderstandphysical&chemicalstabilityprotocolsasperICHGuidelines. 

 



 4.Toprovideaninsightintoacceleratedstabilitytestingandstudyof 

calculationsforshelf life in details. 

 

Contents Topics Covered Hrs 

  PreformulationStudies: 

pkaandsolubilitykinetics,pHprofile,partitioncoefficient,crystalmorphology, 

polymorphism, powder flow, surface characteristics, dissolution, solublization 

techniques, drug –excipients compatibilitystudies, protocol for performulation 

studies.. 

 ChemicalKinetics&Drugstability: 

Pathways of drug degradation,Rate & order of reactions, Factors affecting 

reactionkinetics,stabilitytesting,Acceleratedstudiesandshelflifeassignment, ICH 

guidelines. 

(6) 
 

 

 

 

 

(6) 

Assigned 

writing&

Exercise 

activities 

 Theassignmentswillbegiventothestudentsbasedonthestabilityprotocols as 

per ICH guidelines. 

 Thestudentswillasktocollectdataonneedforpreformulationstudiesinthe 

pharmaceutical industries. 

(2) 

Tutorial  Topicspertainingtothestudyofpreformulationstudies &stability 

studieswill beassigned to the students&theywill present thesame 

(1) 

Assigned 

Reading/ 

References 

1. Carstensen, Thuro J., “Pharmaceutical principles of solid dosage forms” 

,Volume 110, Marcel Dekker New York, 2001, CRC 

2. RayandWeller,“HandbookofPharmaceuticalExcipients”,Pharmaceutical 

Press, 2009. 

3. Lachman, Lieberman, “Pharmaceutical dosage forms: Dispersed systems”, 

Vol. I, II, Marcel-Dekker New York, 2008. 

4. Lisbeth,Illum&StanleyS.Davis,“PolymersinControlledDrugDelivery”, 

Wright, Bristol, 1987. 

5. ICHGuidelinesavailableat:http://www.ich.org 

 

http://www.ich.org/


Module 2 II.Principlesand Techniquesof Solid DosageFormsand 

CoatingTechnology&StudyofPharmaceutical polymers 

1credit 

Objectives 1. To enable learner to understand about recent advances in tablet and 

capsule technology. 

2. Toprovideaninsighttooralcontrolledreleasedrugdeliverysystems and 

machinery used for the same. 

3. Toprovideaninsightviewinvarioustypesofcoatingtechniquesand 

equipments. 

4. To provide overview in selection of excipients in development of 

various solid dosage forms. 

5. To enable the learner to understand the basic principles of 

conventionalpolymersandpolymersusedforcontrolledreleasedrug 

delivery system. 

6. The learners will be assigned reading from books and related 

published articles from journals followed by interactive discussion / 

submission of report 

 

Contents Topics Covered Hrs 

  Soliddosageforms: (4) 

Recentadvancesintabletandcapsuletechnologylikedouble  

compression,directcompression,capsulefillingmachine,Novel  

tabletingexcipientsbindingagents,superdisintegrants,lubricantsand  

diluents  

 Coatingof soliddosageforms: (4) 

Varioustypesoffunctionalcoatings,polymers,Advancesinprocess  

controls,coatingequipments,coatingpans,Accelacota,Hi-coater,  

Driacoater,fluidbedcoatingequipmentse.g.Glatt&Kugelcoaters.  

Coatingapplicationandmeteringequipment,particlecoatingmethods,  

pelletization. Technology.  

 Pharmaceuticalpolymers: (4) 

Biodegradable&nonbiodegradablepolymersblockcopolymers,  

stimulisensitivepolymers,mucoadhesive polymers  



Assigned 

writing 

 Theassignmentswillbegiventothestudentsbasedonthevarious 

soliddosageformsavailableandcoatingofsoliddosagefromsusing 

various polymers. 

(2) 

Tutorial  Topicspertainingto the recentadvancementsin varioussolid dosage 

formsandcoatingtechnologieswillbeassignedtothestudents&they will 

present the same. 

(1) 

Assigned 

Reading/ 

References 

1. Carstensen, Thuro J., “Pharmaceutical principles of solid dosage 

forms”, Volume 110, New York Marcel Dekker, 2001, CRC. 

2. Lachman, L., Lieberman, H. A., & Kanig, J. L. “The Theory and 

Practice of Industrial Pharmacy” 3rd edition. Mumbai, Varghese 

Publishing House.1991. 

3. Rawlins, E. A., “Bentley’s text book of Pharmaceutics” 8th edition, 

London: Bailliere Tindal.1995. 

4. Rubinstein, M. H. M. E. Aulton,“Pharmaceutics: the science of 

dosage form design”, 3rd edition, pp. 304-321, London: ELBS 

Longman Group Ltd.,1988 

5. Rudnic, E. M., & Schwartz, J. D. “Remington: The Science and 

Practice of Pharmacy” Philadelphia: Lippincott Williams 

&Wilkins.2006. 

6. Saha, S., & Shahiwala, A. F., “Multifunctional coprocessed 

excipientsforimprovedtablettingperformance”. ExpertOpinionon 

Drug Delivery ,pp197-208, 2009. 

7. DavidKPlatt,BiodegradablePolymers,iSmithersRapraPublishing, 

2006. 

8. CatiaBastioli,Handbookofbiodegradablepolymers,iSmithers 

Rapra 





Module3 III)DrugDissolutionandDiffusionStudies &Studyof 

Pharmacokineticmodeling 

1 credit 

Objectives 1. Toenablethelearnertounderstanddrugdissolutionanddiffusionprinciples in 

biological systems. 

2. Tostudythermodynamicsand differentlaws governingdiffusion. 

3. Tolearnabout thedissolution ratetestingdevices. 

4. Tounderstandeffectof environmentalfactorsindissolution testing. 

5. The learners will be assigned reading from books and related published 

articles from journals followed by interactive discussion / submission of 

report. 

6. To enable learner to understand the concepts of one compartment open 

model and determine various factors affecting it. 

7. Tounderstandconceptsofin vivo-invitro Correlation 

8. Tointroducetwo compartmentsandthreecompartmentopenIV models. 

9. Tofamiliarizelearnerswithapplicationofstatisticalmomentinnon 

compartmental analysis. 

10. To studyNon-linearpharmacokinetics. 

 

Contents Topics Covered Hrs 

  Dissolution Studies: 

Steady state diffusion-procedure and applications, drug dissolution, drug 

release,diffusionprinciplesinbiologicalsystems,thermodynamicsofdiffusion, 

Fick’s law.Devices for dissolution rate testing viz., forced convection, non- 

sink devices, and continuous flow through methods; effect of environmental 

factors in dissolution testing; test apparatus for various drug delivery systems. 

 Pharmacokinetics: 

Compartmental & Non compartmental analysis, Pharmacokinetic modeling 

approaches,Biopharmaceuticalclassificationofdrugs,absorption,permeability 

andsolubilitylimiteddrugs,Biowaversforbioequivalencestudies,Conceptsof 

invitro&in-vivoCorrelation,OneandTwoCompartmentalModeling, 

StatisticalMomentAnalysis,Non-linearkinetics. 

(3) 

 

 

 

 

 

 

 

 

 

(9) 



Assigned 

writing 

Theassignments willbe givento thestudents basedon theabovetopics. (2) 

Tutorial Topicspertainingtothestudyofdrugdissolutionanddiffusionprinciplesin 

biologicalsystemswillbeassignedtothestudents&theywillpresentthesame. 

(1) 

Assigned 

Reading/ 

References 

1. J.T.Carstensen,“DrugStability:PrinciplesandPractices”,DrugsandPharm. 

Sci. Series, Vol. 43, Marcel Dekker Inc., N.Y. 

2. ShaikhR.,SialA.,“Stabilityofpharmaceuticalformulations”, Pak.J.Pharm. 

Sci.,2nd edition, pp 83-86 1996,. 

3. ICH Q1A (R2), “Stability testing of new drug substances and products”, 

International Conference on Harmonisation, IFPMA, Geneva, 1996 Milo 

Gibaldi and Donald Perrier, “Pharmacokinetics”, Drugs and Pharm. Sci. 

Series, Vol. 15, Marcel Dekker Inc., N.Y. 

4. ShargelL,SusannaWu-Pong,AndrewB.C.Yu.“AppliedBiopharmaceutics and 

pharmacokinetics”, 3rd edition, McGraw-Hill, Medical Pub. Division, 2005 

5. MalcolmRowland,ThomasN.Tozer.,“ClinicalPharmacokinetics:Concept 

and Application”; 3rd Edn. B. I. Lea & Febiger, 1989. 

6. Shargel,“GenericDrugProductDevelopmentSpecialtyDosageForm”,1st 

Edition, 2010. 

 

 

Module4 Project&Seminar 1 credit 

Objectives  Thelearnerswillbeassignedreadingfrombooksandrelated 

publishedarticlesfromjournalsfollowedbyinteractivediscussion 

,presentation of thesame&submission of report 

(15) 



M.Pharm–1104:Biological Evaluation 
 

SEMESTER SUBJECT 

I BiologicalEvaluation 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 8 4 4 100 100 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module 
 

Objective:Thispaperisdesignedtogiveinsightofdifferentproceduresofbiologicalevaluationof 

drugs,pharmacologicalaspectsof newtherapies,toxicological studiesondrugsandBio-safetystudies. 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understandtheimportanceandapplicationsofpre-clinicaldrugevaluation,varioustesting methods 

such as microbiological and animal models. 

2. Applyprinciples and techniquesofradioimmunoassays forsomedrugs likeinsulin, digitalis etc. 

Fluoroimmunoassay, Fluorescent Labelling 

3. Select,analyzeandinterpretresultsofvarious microbiologicaltestsas pyrogentest. 

Pre-assessment:Theentrylevelknowledgeofstudentaboutthepharmacology,microbiologyand 

bioassayswillbedeterminedbased onquizzes,question& answers. 

Module 1 Pre-clinicaldrug evaluation 1 credit 

Objectives Thismoduleisdesigned toexpandstudent’sknowledge regarding 

 NCE Development 

 Testingof NCE (animal/microbiological) 

 Clinical Trials 

 

Contents Topics Covered Inst.hrs 

 1. NewDrugDiscoveryanddevelopment process 

2. Pre-clinicaldrugevaluationofNCE,NBEandBiologicalasper 

ScheduleYandICHguidelines:singledose,repeatdosetoxicity 

studies, safety pharmacology, genetic toxicology, reproduction 

toxicity studies (including segment I, II, and III), and 

carcinogenicity studies. 

3. ClinicalTrials,Phase I,II&II 

(2) 
 

 

(3) 

 

 

 

 

 

(3) 



 4. After completion of this module student will have better 

understanding different phases of clinical trials as well as 

Schedule Y and ICH guidelines. 

(3) 

Assigned 

writing 

&Exerci

se 

activities 

 Assignmentswillbegiventothestudentsbasedondifferent topics 

such as drug discovery process, NCE development. 

 Studentswillbeaskedtointerpretclinicaldata. 

(2) 

Tutorials  Topicspertainingtothestudyoftoxicitystudieswillbeassigned 

to thestudents&theywillpresent the same 

(2) 

 

Assigned 

Readings/ 

References 

1. Charles G. Smith and James T.O’Donnel ,”The Process of New 

Drug Discovery and Development” 2nd Edition, CRC press, 

USA, 2006. 

2. MukundChorghade,“DrugDiscoveryandDevelopment”,Vol 

1&2, 2ndEdition, Wiley Interscience, USA, 2007. 

3. ScheduleY guidelinesas giveninDrugsandCosmeticsAct,in part 

122-DAA, by Govt. of India, 1945. 

4. Duolao Wang and Ameet Bakhai , “Clinical Trials A practical 

guide to Design, Analysis and Design” ,Remedica Medical 

Education and Publishing, 1st edition, Spain, 2007. 

 

Module 2 II. BiologicalstandardizationandMolecularbiology 1 Credit 

Objectives Thismoduleisdesignedtogainunderstandingof 

 Various bioassaymethodologies 

 Principles of bioassaytechniques. 

 Moleculartargetingof drugs 

 

Contents Topics Covered Hrs 

 1.Generalprinciples,scopeandlimitationsofbioassay,bioassay 

ofofficialdrugs 

(3) 



 2. Radioimmunoassay: General principles, scope and limitation. 

Radioimmunoassay of some drugs like insulin, digitalis etc. 

Fluoroimmunoassay, Fluorescent Labelling 

3. Molecular biology of receptors such sodium, calcium and 

potassium ion channels as well as GPCR. 

4. Aftercompletion ofthis modulestudent will beable to evaluate 

differentmethodsbioassay,differentlabelingtechniquesaswell as 

molecular targeting. 

 

(4) 

 

 

 

 

 

(4) 

Assigned 

writing 

&Exerci

se 

activities 

 Assignmentswillbegiventothestudentsbasedondifferent topics 

such as Different types of labeling and Bioassays 

 Studentswillbeaskedtopresentmolecularstructuresofvarious 

receptors. 

(3) 

Tutorials  Topicspertainingtothestudyofmolecularbiologywillbe 

assignedto thestudents&theywill present thesame 

(1) 

Assigned 

Reading 

1. H. Gerard Vogel,“Drug discovery and evaluation: 

Pharmacologicalassays“,2ndedition,SpringerPublication,New 

York, 2002. 

2. Strachan T., Andrew P., “Human Molecular Genetics”, 2nd 

Edition, Wiley-Liss Publication, New York, 1999. 

3. SudebryP.,“HumanMolecularGenetics”,2ndEdition,Prentice 

HallPublication,USA,2002. 

 

Module3 MicrobiologicalevaluationandPyrogen Science 1 credit 

Objectives Thismoduleprovideslearnerswithadvancedknowledgeof 

 Methodologiesofmicrobiallimit tests 

 Principlesofsterilitytests 

 Importanceofpyrogen testing 

 Methodsofpyrogen testing 

 

Contents Topics Covered  



 1. Microbiologicallimittests 

2. Sterilitytests:Methodology&Interpretation 

3. Testsforeffectivenessofantimicrobialpreservatives. 

4. ChemistryandpropertiesofbacterialPyrogensand endotoxins, 

5. MechanismofactionofPyrogensandPharmaceuticalaspectsof the 

same. 

6. PyrogentestofIPcomparedtothatofBP&USP,Interpretation of 

data, and comparison of LAL and official pyrogen tests. 

7. Aftercompletionofthismodulestudentwillbeableanalyzeand 

interpret resultsofvariousmicrobiologicaltestssuchassterility test. 

(2) 

(3) 

(2) 

(2) 

 

 

(2) 

 

 

 

 

 

(2) 

Assigned 

writing 

&Exerci

se 

activities 

 Assignments will be given to the students based on different topics 

such as Sterility tests given in different official publications. 

 StudentswillbeaskedtopresentcomparisonofLALtestsinIP,BP, USP. 

(1) 

Tutorials Topicspertainingtothestudyofpyrogensciencewillbeassignedto the 

students &theywill presentthe same 

(1) 

Assigned 

Reading 

1. BengtLandBerit,”MicrobiologicalRiskAssessmentinPharm. 

Clean rooms” , 1st Edition, ,Davis Harwood International 

Publishing, 2001. 

2. Richard Prince, “Microbiology in Pharmaceutical 

Manufacturing” 1stEdition, Davis Harwood International 

Publishing. 2001. 

3. AnneMarieDixon,“EnvironmentalMonitoring&CleanRooms & 

Controlled Environments”, Vol 164, 2006. 

4. Chilukuri D.,” Pharmaceutical Product Development: In Vitro- 

In Vivo Correlation”, Vol 165, 2007. 

 



 5.MichaelJ.AkersandDanielS.Larrimore,“ParenteralQuality 

Control:Sterility,Pyrogen,andPackageIntegrityTesting”,3rd 

Edition, Marcel Dekker Inc, USA, 2002. 

 

Module4 ProjectandSeminar 1 credit 

Objectives Thelearnerswillgiveoneseminarineachsemester,basedonprinciples, 

theoryandtheapplicationoftopicssuggestedbasedontheabove modules. 

 



M.Pharm–1204:BiologicalEvaluation(Practicals) 

Thecourseisdivided into4 modules of onecrediteachwith30 instructional hrs/module 
 

Objective: 

Practical course in Biological Evaluation is designed to give hands-on training in animal handling, 

dosingand animal experimentation as well as to train a student with various microbiological testing 

of various formulations. 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understandandapplypre-clinical drugevaluation,various testingmethodsin animal models 

2. Performmicrobiologicalevaluation,analyseandinterpretthe results 

3. Get hands on training on animal handling and study various dosing methods in animal 

models as well as to train students on various sophisticated instruments 

Pre-assessment:Theentrylevelknowledgeofstudentaboutthepharmacology,microbiologyand 

bioassayswillbedeterminedbasedonquizzes,question& answers. 

Module1 IntroductiontoAnimal Models Credit1 

Objective The classical way of pharmacological screening involves sequential 

testing of new chemical entities or extracts from biological material 

inisolatedorgansfollowedbytestsinwholeanimals,mostlyratsand mice. 

This module will help students to understand pharmacological 

activityofvariousformulationsbyperformingvariousanimalmodel 

experiments. 

 

Contents Experiments Practical 

hrs 

 1. ToStudyEffectofdiazepamonlocomotoractivityby 

actophotometer. 

2. ToStudyEffectofdiazepamonmusclegripbyrota-rod apparatus 

3. To Study Effect of diazepam on behavioral activity by hole- 

board technique and elevated plus maize. 

4. ToStudyof chlorpromazine induced catatonia. 

5. Effect of analgesic byhot platetechnique 

(4) 
 

 

(4) 

 

 

(6) 

 

 

(4) 

(6) 



Assigned 

writing 

&Exerci

se 

activities 

 Experimentspertainingtothedifferentanimalmodelswillbe 

assigned to the students & they will perform the sam 

 Experimentalworkperformedbythestudentwillbesubmitted for 

of Journal 

(3) 
 

 

 

(3) 

Assigned 

Reading 

1. H. Gerard Vogel, “Drug discovery and evaluation: 

Pharmacological assays”, 2ndedition, Springer Publication, 

New York,2007 

2. S.K.Kulkarni,“HandbookofExperimentalPharmacology” 

3. 1stedition,VallabhPrakashan,Delhi,2000. 

 

Module2 Microbiologicaltestingof variousformulations. Credit1 

Objective Microbiologicaltestingofvariousformulationsformsimportantpart 

ofpharmacologicalscreening.Thismoduleaimstoprovidehandson 

trainingincarryingoutindustryorientedpharmaceutical 

microbiologicaltesting. 

 

Contents Experiments  

 1.Effectiveness of antimicrobial agent by cup plate method 

2.EffectivenessofantimicrobialagentusingDitchplatemethod 

3. ToperformSterilitytest ofgiven sample. 

4. Todetermineminimuminhibitoryconcentrationofgivenantibiotic 

5. Toperformthe Microbiallimittest ofthegiven sample 

(4) 

(6) 

(4) 

(6) 

(4) 

Assigned 

writing 

&Exerci

se 

activities 

1. Experiments pertaining to the microbiological screening will 

be assigned to the students & they will perform the same. 

2. Experimentalworkperformedbythestudentwillbesubmitted in 

the for of Journal 

(3) 

 

 

(3) 

Assigned 

Reading/ 

References 

1. IndianPharmacopeia,PublishedbyHealthandWelfare 

Ministry, by Govt. of India, 6th Edition, 2010. 

 



 2. Hugo and Russell's “Pharmaceutical Microbiology”, Edited 

byStephen P. Denyer, Norman A. Hodges, Sean P. Gorman, 

7thedition, Blackwell Publishing, United Kingdom,2004. 

3. Anne Marie Dixon, “Environmental Monitoring & Clean 

Rooms & Controlled Environments”, Vol 164, 2006. 

4. ChilukuriD.,”PharmaceuticalProductDevelopment:In 

Vitro-InVivoCorrelation”,Vol165,2007. 

 

Module3 Demonstrations Credit1 

Objective This moduleis designed to enable learners to havehands on training 

on animal handling and various dosing methods as well as to train 

studentsonvarioussophisticatedinstrumentsusedformeasurement 

ofhematological parameters. 

 

Contents Experiments 15 

 1. Demonstrationofanimalhandlingtechniques. 

2. Demonstrationofvariousroutesofadministration 

3. Demonstrationof Bioanlayser 

4. DemonstrationofBloodCellCounter 

5. DemonstrationofWaterMaize Apparatus 

(4) 

(4) 

(6) 

(4) 

(6) 

Assigned 

writing 

&Exerci

se 

activities 

 Experimentspertainingtotheanimalhandlinganddifferent 

instrumentswill be demonstratedto the students 

 Experimental work demonstrated to the student will be 

documented and submitted in the form of Journal. 

(3) 
 

 

(3) 

Assigned 

Reading 

1. UpdatedManualbookofinstruments 

2. S.K.Kulkarni,“HandbookofExperimentalPharmacology” 

,1stedition,VallabhPrakashan,Delhi,2000. 

 

Module4 DevelopmentofProtocols&DataHandling Credit1 



Objectives  This module is designed to enable the learners to understand 

stages in the development of Protocols for various activities 

as per guidelines. 

 To understand various Hematological & biochemical 

parameters & interpretation of them. 

 

Contents Experiments 15 

 1 StudyofvariousstandardProtocols 

2. Development of Protocols for various Pharmacological activities 

like Anti-inflammatory, Wound healing, Anti-diabetic etc. 

3. Developmentof Protocols forToxicityStudies. 

4. DevelopmentofProtocolsforgammascintigraphicimaging 

5. InterpretationofHematological&Biochemicaldata 

(4) 

(6) 

 

(6) 

(4) 

(6) 

Assigned 

Writing 

Experimentalworkdemonstratedtothestudentwillbedocumented 

andsubmitted inthe formofJournal 

(4) 

Assigned 

Reading / 

References 

OECDguidelines. 

ICHGuidelinesavailableat:http://www.ich.org 

 

 

M.Pharm-1102 :QualityManagementI 
 

SEMESTER SUBJECT 

I QualityManagementI 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 0 4 0 100 0 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module. 
 

Objective:LearningofconceptsofQualityManagementinpharmaceuticalproducts. 

Course Outcome 

http://www.ich.org/


Pre-assessment:Determinationofentrylevelknowledgeofstudentbasedonimportanceofquality 

managementinpharmaceutical products. 

Module 1 I. Studyofbasicprinciplesoftotalqualitymanagementand 

itsimportancein pharmacy. 

1 credit 

Objectives 1. ToenablelearnerstounderstandbasicprinciplesofTQMtobuiltquality in 

products. 

2. Tostudycurrentguidelines ofGLPand GMP. 

3. Tofamiliarizelearnersto theconceptsoffourM’s forqualityvariation in 

various pharmaceutical products. 

4. Todevelop an understandingof Revised Schedule M. 

5. To provide an insight of good laboratory practices, routine controls, 

instruments and standard test procedures, non-clinical testing, controls 

on animal house, site. 

6. Thelearnerswillbeassignedreadingfrombooksand relatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/submissionof 

report 

LearningOutcomes: Thelearnerwillbeableto: 

1. UnderstandbasicprinciplesofTQMandbuildingqualityinproductsusing 

currentguidelinesofGLPandGMP,factorscontrollingfourM’sforquality 

variation in various pharmaceutical products and documentation according 

to revised Schedule M. 

2. Deal with regulatory aspects of pharmaceuticals and bulk drug 

manufacturing and include applications for INDA, ANDA and Clinical 

Trials approval, risks associated with different occupational hazards in 

pharmaceutical industries and safety procedures and waste disposal 

techniques to be followed in pharmaceutical industries 

 

Contents Topics Covered Hrs 



  ConceptofTotalQualityManagement,Qualitycontrolandquality (5) 

assurance,FourM’sresponsibleforqualityvariation.  

 PhilosophyofGMP’S,Organizationofpharmaceuticalmanufacturing  

unit,productionmanagement,Revisedschedule M. (5) 

 ConceptofGLPandGCP,Qualitycontrollaboratoryresponsibilities,  

goodlaboratorypractices,routinecontrols,instrumentsandstandardtest (3) 

procedures,non-clinicaltesting,controlsonanimalhouse,site,Data  

generationandstorage.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (2) 

writing  Topicspertainingtothequalitymanagementanditsimportancein  

& pharmacywill beassigned to thestudents &theywill present thesame.  

Tutorials   

Assigned 

Reading/ 

References 

1. S.H. Willing, M.M Tucherman and W.S. Hitchings IV, Good 

ManufacturingPracticesforPharmaceuticals,MarcelDekker,Inc., New 

York 7. 

2. S. Weinberg, Ed. Marcel Dekker, Good Laboratory Practice 

Regulations.4th Edition , New York, 2007 

3. Andrew A . Signore and TerryJacobs Good Design Practices for GMP 

Pharmaceutical FacilitiesInforma Healthcare 2005 

4. ICHGuidelinesavailableat:http://www.ich.org 

 

 

Module 2 II. StudyoffourM’swhichincludePersonnel,Premises, 

Equipment,MaterialsandManufacturingmethodsforquality 

variation in various pharmaceutical products 

1credit 

Objectives 1. Todevelopanunderstandingofpersonnelmanagement,humanresource 

development in pharmaceutical industries. 

2. Tointroduceselectionofequipment,purchasespecifications,Preventive 

maintenance and calibration of equipment. 

3. Tostudyindetailplantlayoutandenvironmentalcontrolsin 

pharmaceuticalindustries. 

 

http://www.ich.org/


 4.Thelearnerswillbeassignedreadingfrombooksandrelated 

published articles from journals followed by interactive discussion / 

submission of report 

 

Contents Topics covered Hrs 

 1. Personnelmanagement:Humanresourcedevelopment,Hierarchical 

structure, Personnel performance appraisal. 

2. Premises: Plant layout: Controls of contamination and 

Environmental controls. 

3. Equipment:Selection, purchase specifications, Preventive 

maintenance and Calibration. 

4. Materials: API’s and raw materials, purchase specifications, 

Selection of vendors, Material management, Warehousing, Good 

Warehousing Practices. 

5. Manufacturingmethods,ProductioncontrolsandInprocess 

controls,Line clearance. 

(3) 
 

 

(3) 

 

 

(2) 

 

 

(2) 

 

 

 

(2) 

Assigned 

Writing 

&Tutori

al 

 Theassignmentswillbegiventothestudentsbasedontheabove topics. 

 Topics pertaining to the understanding of plant layout and 

materialhandlingwillbeassignedtothestudents&theywillpresentthesam

e. 

(3) 

Assigned 

Reading/ 

References 

1. CarltonF,AgallacoJ,“ValidationofasepticPharmaceuticalProcesses “, 

1st edition, New York, Marcel Dekker. 

2. Loftus,B.T.,Nash,R.A.,ed.PharmaceuticalProcessValidation.vol. 

57.NewYork:MarcelDekker (993. 

3. S. H. Willig, M.M.Tuckerman and W.S.Hitchings, “Good 

ManufacturingPracticesforPharmaceuticals”,DrugsandPharm.Sci. 

Series, Vol. 16, Marcel Dekker Inc., N.Y. 

 



Module 3 III. Study of Documentation and its importance in 

pharmaceutical industries & Study of Distribution and supply 

chain management 

1 credit 

Objectives  To develop an understandingofdocumentation required as per revised 

Schedule M. 

 ToenablelearnerstounderstandtheStandardOperatingProceduresand its 

importance in pharmaceutical industry. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/submissionofreport 

 Tointroducelearnerstodistribution andsupplychain management. 

 Toenablelearnerstounderstandhandlingofreturnedgoods,recovered 

materials and Reprocessing. 

 To understand risks associated with different occupational hazards in 

pharmaceutical industries. 

 Toteachsafetyproceduresandwastedisposaltechniquestobe 

followed. 

 

Contents Topics covered Hrs 

  Documentationanditsimportance:Manufacturingdocuments, (6) 

StandardOperatingProcedures, Finishedproduct releasedocument.  

 Distributionandsupplychainmanagement:Handlingofreturned (3) 

goods,RecoveredmaterialsandReprocessing.WastedisposalandTreatment  

of Effluent.  

 Complaintsandrecalls,evaluationofcomplaints,Recallprocedures, (3) 

relatedrecordsanddocuments.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics, (3) 

Writing  Topicspertainingtotheapplicationofimportanceofdocumentation  

& willbeassigned to thestudents &theywill present the same.  

Tutorials   

Assigned 

Reading/ 

1. Malik,V,DrugsandCosmetics Act,1940,EasternBook Co. 

2. S.H.Willig, M.M.Tuckermanand W.S.Hitchings,“Good Manufacturing 

 



References Practices forPharmaceuticals”,Drugsand Pharm. Sci.Series, Vol.16,Marcel 

Dekker Inc., N.Y. 

3. SIGAR. Pharmacovigilance Education and Certification—Report on a 

Feasibility Survey. Pharmacoepia & Drug Safety. 1995. 

4. TalbotJCC.Drugsafety—asharedresponsibility.Edinburgh:Churchill 

Livingstone;. Spontaneous reporting,1991 

5. ReportofCIOMS(CouncilforInternationalOrganisationsofMedical 

Sciences) Working Group III, Guidelines for Preparing Core Clinical-Safety 

Information on Drugs, Geneva. 1995 

 

Module 4 ІV Project&Seminar 1 credit 

Objectives 1. Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/,presentationof 

seminar&submissionofreport 

 



 

 

Semester II 

 

 

 

 

 

 

 

 
M.Pharm–2101:AnalyticalTechniquesII 

 

SEMESTER SUBJECT 

I ModernAnalyticalTechniquesII 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 8 4 4 100 100 



Thecourseisdivided into4 modulesofonecredit eachwith 15instructional hrs/module. 
 

Objective: The subject of Analytical techniques II consists of the basic principles and advances of 

various techniques of chromatographic separation of mixtures of organic compounds. Using these 

techniques the learner can elucidate the structure of separated constituents. 

LearningOutcomes:Toenablelearnerto: 

1 Understandtheprinciplesandusevarious analyticaltechniquessuchthebasic 

principles,techniquesandinstrumentationofthinlayerchromatography(TLC),HPLC,PC 

HPLCindeterminingpurityofcompounds,quantitativeaswellasqualitativeevaluation drug 

2 Usethethoroughknowledgeoftheseinstrumentaltechniquesconfidentlywhileworkingwith R & 

D andQuality Control departments of industry 

Pre-assessment:Theentrylevelknowledgeofstudentaboutthevariouschromatographictechniques 

willbedeterminedbasedon quizzes,question & answers. 

Module1 PrinciplesandTechniquesofplanar chromatography 1 credit 

Objectives  To enable the learners to understand the basic principles of various 

techniques of planar or flat bed chromatography 

 To enable the learners to understand the basic principles, techniques 

and instrumentation of thin layer chromatography (TLC) 

 To enable the learners to understand the basic principles, techniques 

and instrumentation ofPaper chromatography (PC) 

 To enable the learners to understand the basic principles, techniques 

and instrumentation of High performance thin layer chromatography 

(HPTLC) 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/submissionof report. 

 

Contents Topics covered Hrs 



 General principles, theory and the applications of planar 

chromatographic techniques 

 Techniquesandinstrumentationofthinlayerchromatography(TLC) 

 TechniquesandinstrumentationofPaperchromatography(PC) 

 TechniquesandinstrumentationofHighperformancethinlayerchromato

graphy(HPTLC) 

 ApplicationsofTLC,PC,HPTLC 

 Comparisonofplanarchromatographyandcolumn chromatography 

 

 

(4) 

(2) 

 

(2) 

(2) 

(2) 

Assigned 

writing&

Exercise 

activities 

 The assignments will be given to the students to collect and compile 

information about different mechanisms of separation of components in a 

mixture by planar chromatography i.e. adsorption and partition. 

 Thestudentswillbeaskedtocollectdataonvariousstationeryphases 

andmobilephasesusedforplanarchromatographictechniques. 

(2) 

Tutorial  Topicspertainingtovarioustechniquesofplanarchromatographywill 

beassigned to thestudents &theywill present thesame. 

(1) 

Assigned 

Reading/ 

References 

1. E.Stahl,Thin-LayerChromatography,ALaboratoryHandbook.2nd Edition 

Springer-Verlag Berlin–Heidelberg–New York 1969. 

2. Wagner&S.Bladt,PlantDrugAnalysisbyH.,2ndEdition,Springer2001. 

3. JiriGasparicandJaroslavChuracek,ALaboratoryHandbookofpaperand thin 

layer chromatography, Ellis Horwood limited 1979. 

4. P.D.Sethi,HPTLCQuantitativeAnalysisofPharmaceuticalFormulations. 

CBS Publishers and. Distributors, New Delhi, 1996. 

5. F.JamesHoller,StanleyR.CrouchDouglasA.Skoog. Principlesof 

Instrumental Analysis, , Publisher: Brooks/Cole Pub Co; 6th edition, 2006 

6. Analytical Chemistrybyopen learningseries, Wiley Publisher, 2ndEdition 

7. DavidG.WatsonPharmaceuticalanalysis:atextbookforpharmacy students 

and pharmaceutical chemists Elsevier/Churchill Livingstone, 2005 

 

Module 2 Principlesandtechniquesofcolumn chromatography 1credit 

http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=F.%20James%20Holler%2C%20Stanley%20R.%20Crouch%20Douglas%20A.%20Skoog
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22David%2BG.%2BWatson%22


Objectives 1. To enable the learners to understand the basic principles of 

varioustechniques of column chromatography 

2. To enable the learners to understand the basic principles, techniques 

and instrumentation of High performanceliquid chromatography (HPLC) 

3. To enable the learners to understand the basic principles, techniques 

and instrumentation ofGas chromatography (GC) 

4. To enable the learners to understand the basic principles, techniques 

and instrumentation of Size exclusionchromatography 

5. To enable the learners to understand the basic principles, techniques 

and instrumentation of Ion pair chromatography 

6. Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/submissionofreport 

 

Contents Topics covered Hrs 

 General principles, theory and the application of column  

chromatographictechniques:  

 Techniques,instrumentationandApplicationsofHighperformance  

liquidchromatography(HPLC)–TheoryofHPLC-VanDeemterEquation, (5) 

variousdetectorsused,derivatisationinHPLC.  

 Techniques,instrumentationandApplicationsofGaschromatography (5) 

(GC)-TheoryofGC, packedcolumn,Capillarycolumn,carriergases used.  

 Techniques,instrumentationandApplicationsofSizeexclusion (2) 

chromatographyandion pairchromatography.  

Assigned 

writing 

 The assignments will be given to the students to collect and compile 

information about different mechanisms of separation of components in a 

mixturebycolumnchromatographyi.e.partition,molecularsize,ioniccharge. 

 Thestudentswill beasked tocollect dataon variousstationeryphases 

andmobilephasesusedforcolumnchromatographictechniques. 

(2) 



Tutorial  Topicspertainingtovarioustechniquesofcolumnchromatography 

willbeassigned to thestudents &theywill present the same. 

(1) 

Assigned 

Reading/ 

References 

1. BernardFried,JosephSherma,Thin-layerchromatography4thEdition 

MarcelDekker 2005 

2. Instrumentalmethods of AnalysisbyHiguchi, CBSPublishers. 1997 

3. High Performance Liquid Chromatography: Analytical Chemistry by 

open learning series, Wiley Publisher, 2nd Edition 1992. 

4. W. John Lough,High performance liquid chromatography: 

fundamental principles and practice Blackie Academic & Professional 

Publisher, 1995 

5. HPLC:HighPerformanceLiquidChromatography:Volume2,byP.D.Set

hi and Rajat Sethi CBS Publisher, 2008 

6. P.D.Sethi , Rajat Sethi, HPLC: Quantitative Analysis of 

Pharmaceutical Formulations, CBS Publishers2007. 

7. F. James Holler, Stanley R. Crouch Douglas A. Skoog.Principles of 

Instrumental Analysis, , Publisher: Brooks/Cole Pub Co; 6th edition, 2006 

8. Gas Chromatography: Analytical Chemistry by open learning series, 2 

Edition Wiley Publishers 1995. 

9. FrankA.Settle,BrianD.Lamp,DavidL.McCurdy,MarkF,Vitha,Brian 

W.Gregory,YinfaMaInstrumentalMethodsofAnalysisWiley-Interscience; 8th 

edition, 2011 

 

 

 

 

 
 

 

 

Module 3 Structureelucidationoforganiccompounds-Theoryand 

Problemsolving 

1 credit 

Objectives  Toenablethelearnerstounderstandthebasicprinciplesofstructure 

elucidation of organic compounds. 

 Toenablethelearnerstounderstandthebasicprinciples,techniquesand 

instrumentationofMassspectrometry- (MS) 

 

http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22W.%2BJohn%2BLough%22&source=gbs_metadata_r&cad=4
http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/rajat-sethi
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=P.D.%20Sethi
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Rajat%20Sethi
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=F.%20James%20Holler%2C%20Stanley%20R.%20Crouch%20Douglas%20A.%20Skoog
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Frank%20A.%20Settle
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Brian%20D.%20Lamp
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_3?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=David%20L.%20McCurdy
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_3?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=David%20L.%20McCurdy
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_5?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Brian%20W.%20Gregory
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_5?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Brian%20W.%20Gregory
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_5?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Brian%20W.%20Gregory


  Toenablethelearnerstounderstandthebasicprinciples,techniquesand 

instrumentation of NMR spectroscopy 

 Toenablethelearnerstounderstandthebasicprinciples,techniquesand 

instrumentation of PNMR, 13CNMR, COSY, 2-D-NMR. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics covered Hrs 

  Generalprinciples,theoryandtheapplicationofstructureelucidationof  

organic compounds  

 Theory,principle,instrumentation,differenttypesofMassspectrometry (5) 

 Innovativetechnique-TandemMassspectroscopy  

 Nuclearmagneticresonance-Theory,principleofNMRspectroscopy,  

instrumentation,different typesofNMR,PNMR,13CNMR,COSY,2-D-NMR. (4) 

 Problemsolvinginstructureelucidationoforganiccompoundsusing  

UV,IR, NMRandMS.  

 (3) 

Assigned 

writing 

 The assignments will be given to the students to collect and compile 

information about different methods used for determination of structure of an 

organic compound. 

 Thestudentswillbeaskedtocollectdataonvariouschemicaland 

spectraltechniquesusedforstructureelucidation. 

(2) 

Tutorial  Topicspertaining tovarioustechniquesusedforstructure elucidation 

suchasMS,NMRwillbeassignedtothestudents&theywillpresentthesame. 

(1) 



Assigned 

Reading/ 

References 

1. R.M. Silverstein, G.C., Bassler,T.C. Morrill Spectroscopic identification 

of organic compounds John Wiley and Sons,New York, 5th Edition. 1991. 

2. William.KempOrganicSpectroscopy3edition.W.H.Freeman& 

Company;1991 

3. AnalyticalChemistrybyopenlearningseries,2EditionWileyPublishers. 

4. J.R.Dyer,ApplicationsofabsorptionSpectroscopyofOrganiccompoundsP

rentice Hall,London 2009 

 

 

Module 4 ProjectandSeminar 1 credit 

Objectives  Thelearnerswillgiveoneseminarineachsemesterbasedonprinciples, 

theoryandthe applicationoftopicssuggested basedontheabovemodule 

(15) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M.Pharm–2201:Analytical TechniquesII(Practicals) 

Thecourseisdivided into 4 modules ofonecrediteachwith30 instructional hrs/module. 



Objective: 

1. Togivehandsontrainingtolearnersfortechniquesofqualitativeandquantitativetechniques of 

planar and Column chromatography 

2. Todevelopvariousanalyticalmethodswithoptimizationofparameters 

3. Toperformquantitativeestimationofdrugsfrom formulations 

4. Toidentifyimpuritiesin thesynthetic samplesand/or plant extracts. 

5. Tounderstandandimplementpharmacopoeialrequirementswherevernecessary 

LearningOutcomes:Thelearnerwillbeableto: 

1. Developvariousanalyticalmethodsforquantitativeestimationofdrugsfromformulationsusing 

HPLC and other chromatographic methods 

2. Identifyimpuritiesinsyntheticsamplesand/orplantextractsandimplementpharmacopoeial 

requirements 

Pre-assessment 

1. Toassesstheentrylevelknowledgeoflearners aboutbasicplanar chromatographic techniques. 

2. To assess the entrylevel knowledge of learners about stationery phases and mobile phases used for 

TLC, PC and HPTLC. 

Module 1 Techniquesofplanarchromatography-I-TLC,PC 1 credit 

Objectives 1. To enable the learners to understand and perform the 

techniquesandinstrumentation of thin layer chromatography (TLC) 

2. To enable the learners to understand and perform the 

techniquesandinstrumentation ofPreparative TLC 

 

Contents Experiments Hrs 

  Developmentofsuitablesolventsystemfortheseparationofmixtures (8) 

oforganiccompounds.  

 Developmentofsuitablesolventsystemfortheseparationofherbal (8) 

extracts.  

 QuantitativeseparationofcomponentsofamixturebyPreparativethin (6) 

layerchromatography.  

 Useof various derivatisingagents fordetectionofcompounds by TLC  



  Separationofsugars/ aminoacidsbyThinlayerchromatography. (4) 

Assigned  Experimentsinvolvingthequalitativeandquantitativeseparationof (4) 

Writing/ organicmixturesandplantextractsbyTLCwouldbeassignedtothelearners  

Practical andtheywould performandenterthe same in their work books.  

Activities   

 

Assigned 

Reading/ 

References 

1. Thin-Layer Chromatography, A Laboratory Handbook by E. Stahl, Second. 

Edition, Springer-Verlag Berlin–Heidelberg–New York 1969. 

2. PlantDrugAnalysis byH. Wagner&S.Bladt, SecondEdition, Springer. 

3. ALaboratoryHandbookofpaperandthinlayerchromatographybyJiri 

Gasparicand Jaroslav Churacek, Publisher-Ellis Horwood limited. 

4. Manual ofHPTLC applicator, scanner and photodocumentation system by 

CAMAG 

 

Module2 Techniquesofplanarchromatography–II-PC,HPTLC. 1 

credit 

Objectives 1. To enable the learners to understand and perform the 

techniquesandinstrumentation ofPaper chromatography (PC) 

2. Toenablethelearnerstounderstandandperformthebasictechniques 

andinstrumentationofHighperformancethinlayerchromatography(HPTLC) 

 

Contents Experiments Hrs 

  Developmentofsuitablesolventsystemfortheseparationofmixtures (6) 

oforganiccompounds.  

 Developmentofsuitablesolventsystemfortheseparationofherbal (6) 

extracts.  

 Useof various derivatisingagents fordetectionofcompounds by PC. (4) 

 Separationofsugars/ aminoacids byPaperchromatography. (4) 

 Demonstration and hands on training on High performance thin 

layerchromatography (HPTLC). 
(4) 



  SeparationofsomemixturesoforganiccompoundsbyHPTLCusing 

TLCapplicator,ScannerandTLCplate visualiser 

(4) 

Assigned 

Writing/ 

Practical 

Activities 

 Experiments involving the qualitative and quantitative separation of 

organic mixtures and plant extracts by PC and HPTLCwould be assigned to 

the learners and they would perform and enter the same in their work books. 

(2) 

 

Assigned 

Reading/ 

References 

5. Thin-Layer Chromatography, A Laboratory Handbook by E. Stahl, Second. 

Edition, Springer-Verlag Berlin–Heidelberg–New York 1969. 

6. PlantDrugAnalysis byH.Wagner&S.Bladt, Second Edition, Springer. 

7. ALaboratoryHandbookofpaperandthinlayerchromatographybyJiri 

Gasparicand Jaroslav Churacek, Publisher-Ellis Horwood limited. 

8. ManualofHPTLCapplicator,scannerandphotodocumentationsystemby 

CAMAG 

 

Assigned 

Reading/ 

References 

1. ALaboratoryHandbookofpaperandthinlayerchromatographybyJiri 

Gaspari and Jaroslav Churacek, Publisher-Ellis Horwood limited 

2. Pharmacopoeiaof India,Govt.of India,MinistryofHealth. 

3. BritishPharmacopoeia, ministryofhealthandsocialwelfare,UK. 

4. HPLC: High Performance Liquid Chromatography: Volume 2, by 

P.D.Sethi and Rajat Sethi. 

5. Instrumental Methods of Chemical analysis by G. W. Ewing Mcgraw- 

Hill Book Co., Inc., NewYork. 

6. Principles ofInstrumentalAnalysis,DouglasA.Skoog,F.JamesHollerand 

TimothyA.Nieman, Fifthedition,HarcourtBrace College publishers. 

 

Module 3 Techniques of column chromatography- HPLC, GC, Flash 

chromatography,Supercriticalfluidchromatography. 

1credit 

Objectives 1. ToperformquantitativeandqualitativeestimationusingHigh Performance 

liquid chromatography (HPLC) and Gas chromatography (GC). 

2. Toperformselectivequantitativeestimationofdrugsfromtheirmixture. 

 

Contents Experiments Hrs 

http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/rajat-sethi


 1. DemonstrationofHighperformancethinlayerchromatography. (2) 

2. Plottingof astandardcurveforcaffeine / betaine/catechin byHPLC. (6) 

3. Quantitativeestimationofcaffeineincoladrinksandteaextractby (4) 

HPLC. (4) 

4. Tochecktheeffectofalterationofvariousparametersonretentiontimes  

(RT)ofcompounds byHPLC. 
(4) 

5. DeterminationofHETPvalue,selectivityfactor,tailingfactorbyHPLC. 
(4) 

6. DemonstrationofGasliquidchromatography. 
(2) 

7. Demonstrationofflash chromatography. 
(2) 

8. DemonstrationofSupercriticalfluidextractionchromatography.  

Assigned 

writing& 

Tutorial 

Experimentsinvolvingthequalitativeandquantitativeseparationoforganic 

mixturesandplantextractsbyHPLCand/orGCwouldbeassignedtothe learners and 

they would perform and enter the same in their work books. 

(2) 

Assigned 

Reading/ 

References 

1. ALaboratoryHandbookofpaperandthinlayerchromatographybyJiri 

Gaspari and Jaroslav Churacek, Publisher-Ellis Horwood limited 

2. Pharmacopoeiaof India,Govt.of India,MinistryofHealth. 

3. BritishPharmacopoeia, ministryofhealthandsocialwelfare,UK. 

4. HPLC: High Performance Liquid Chromatography: Volume 2, by 

P.D.Sethi and Rajat Sethi. 

5. Instrumental Methods of Chemical analysis by G. W. Ewing Mcgraw- 

Hill Book Co., Inc., NewYork. 

6. Principles ofInstrumentalAnalysis,DouglasA.Skoog,F.JamesHollerand 

TimothyA.Nieman, Fifthedition,HarcourtBrace College publishers. 

 

 

Module 4 Structureelucidationof organiccompounds-Problemsolving 1 credit 

Objectives  Toidentifyfunctionalgroups incompoundsbychemical studies. 

 Toidentifyfunctionalgroups in compoundsbyspectral studies. 

 To elucidate the structure of simple organic molecules using chemical 

and spectral studies. 

 

Contents Experiments Hrs 

http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/pd-sethi
http://www.guardian.co.uk/books/data/author/rajat-sethi


 1.Identificationofvariousfunctionalgroups(amine,nitro,aldehyde,keto, (6) 

carboxylic,hydroxyl,etc.)byUVandIR  

2.Identificationofdifferentfunctional groupsbyPNMR. (6) 

3.Identificationofdifferenttypesofcarbonsandcarboncontaininggroupsby (4) 

13 CNMR  

4.IdentificationofMolecularionpeak,basepeakinamassspectrumofsmall (6) 

molecularweightorganic compounds.  

5.Structureelucidationofsomesmallmolecularweightorganicmoleculesby (6) 

UV, IR, NMRandMSspectraldata.  

Assigned 1. Problemspertainingtothestructureelucidationoforganicmolecules (2) 

Writing withdifferentfunctionalgroupswouldbeassignedtothelearners.  

& 2. Theproblemswillbesolvedbylearnersusingthegivenspectraldata  

Exercise forvariousdrugs,structureswillbe deducedandtheresultswillbe enteredin  

 theirworkbooks  

Assigned 

Reading/ 

References 

1. SpectroscopicidentificationoforganiccompoundsbyR.M.Silverstein, 

G.C., Bassler, T.C. Morrill, Pub: John Wiley and Sons, NY. 

2. SpectroscopicidentificationoforganiccompoundsbyJohnDyer,Willy, 

NY. 

3. OrganicSpectroscopybyWilliam.Kemp,NY.W.H.Freeman& Company; 

3 edition (March 1991) 

4. AnalyticalChemistrybyopen learningseries 

5. ApplicationsofabsorptionSpectroscopyofOrganiccompoundsby 

J.R.Dyer(PrenticeHall,London) 

 

 

 

 

 

 

 

 

M.Pharm–2102-ProductDevelopment–II 

 

SEMESTER SUBJECT 

I ProductDevelopment–II 



WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 0 4 0 100 0 

 

Thecourseisdivided into4 modulesofonecredit eachwith 15instructional hrs/module. 
 

Objective: To make the learner understand the developments in design, development and evaluation 

of advanced drug delivery systems. 

 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understand the various aspects in formulation development of pharmaceutical dosage forms 

and novel drug delivery carriers. 

2. Encompassthedevelopmentofformulations,selectionofvariousexcipients,selectionof 

routesofadministration andevaluationofnovelpharmaceuticalcarriersystems 

Pre-assessment:Determinationofentrylevelknowledgeofstudentonadvanceddrugdelivery 

systemsinformof quizzes,question& answers. 

Module 1 I. Tostudyconceptsofratecontrolledandsitespecificdrug 

deliverysystemsandparticulatecarrier systems 

1 credit 

Objectives  To study site specific drug delivery systems to increase therapeutic 

efficacy of drug with minimum side-effects. 

 To introducethelearnerstospecialized pharmaceuticaldispersedsystems. 

 Tostudyrecent advancesin particulatedrug deliverysystems. 

 To enable learners to understand the physiology of eye and develop 

advancements in ocular controlled drug delivery systems. 

 Toenablelearnerstounderstandbiochemistryandanatomyofskin,recent 

developments in transdermal drug delivery systems and evaluate TDDS as per 

regulatory guidelines. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics Covered Hrs. 



  Conceptsandsystemsdesignforratecontrolleddelivery:Rate (3) 

preprogrammed,ActivationmodulatedandFeedbackregulateddrugdelivery  

systems.  

 Particulatecarriersystems: microspheres,liposomesandnanocarriers. (3) 

 Sitespecificdrugdelivery:Activeandpassivetargeting,monoclonal  

antibiodiesfordrugtargeting.  

1 Oculardeliveryofdrug:Anatomy&physiologyofeye,development of (3) 

ocular controlled release therapeutic systems, safety & toxicity  

evaluation.Assignedreading.  

2 Transdermaldrugdelivery:Permeationthroughskin,permeation (3) 

enhancers,technologiesfordevelopingtransdermaldrugdeliverysystemslike  

gels,patchesandsprays andevaluationthereof.  

Assigned  Theassignments willbe given to thestudents basedon theabovetopics. (3) 

Writing  Topicspertainingtothecurrentadvancesinrate&controlledrelease  

& deliverysystems will be assignedto thestudents&theywill present thesame.  

Tutorial   

Assigned 

reading/ 

References 

1. YieW.Chien,“NovelDrugDeliverySystems”,DrugsandPharm.Sci.Series, Vol. 

14, Marcel Dekker Inc., N.Y,1992. 

2. RobinsonJ.RandLeeV.L,“ControlledDrugdeliveryfundamentalsandapplications”,2ndedition, 

MarcelDekker,Inc.,NewYork,1987. 

3. S.D. Bruck, “Controlled Drug Delivery”, Vol.1 (Basic Concepts) CRC 

Press.1983. 

4. Davis, S.S. and Illum, L., “Colloidal delivery systems- opportunity and 

challenges, in site specific drug delivery cell biology”, John Wiley and Sons, 

Chichester, , 1986. 

5. Vyas, S.P. and Khar, R.K., “Targeted and controlled drug delivery novel 

carriers”, CBS, 1st edition, 2002. 

6. Micheal Roberts, “Dermal Absorption & Toxicity Assessment”, 2nd Edition, 

Vol 177, 2007. 

7. G.S.Banker&C.T.Rhodes,“ModernPharmaceutics”,DrugsandPharm.Sci. 

 



 Series,Vol.7,MaracelDekker Inc.,N.Y.1994. 

8.Jain S., Jain N., “Liposomes as drug carriers”, In: Controlled and novel drug 

delivery”, CBS Publishers and Distributors, 1997. 

 

 

Module 2 II. Advancesin OralDrugDeliverySystems 1credit 

Objectives  ToenablethelearnertounderstandtherecentadvancesinOralDrug 

Delivery Systems. 

 Toprovideaninsighttoconceptsandvarioustypesoforalcontrolled 

release drug delivery system and evaluation methods for the same. 

 Thelearnerswillbeassignedreadingfrombooksandrelated 

publishedarticlesfromjournalsfollowedbyinteractivediscussion/ submission 

of report 

 

Contents Topics Covered Hrs 

  Oral Drug Delivery Systems: Osmotic pressure controlled, 

membrane permeation controlled, pH controlled, Ion-exchange controlled, 

gel diffusion controlled and hydro dynamically balanced systems, 

modulationofgastrointestinaltransittimeandreleasekineticsand 

evaluation thereof. 

(12) 

Assigned 

Writing 

&Tutori

al 

 The assignments will be given to the students based on the 

abovetopics. 

 Topicspertainingtotheproductdevelopmentstages&marketneed 

of the formulations will be assigned to the students & they will present the 

same. 

(3) 

Assigned 

reading/ 

References 

1. Carstensen,ThuroJ.,“Pharmaceuticalprinciplesofsoliddosage forms” 

New York Marcel Dekker Volume 110, 2001. 

2. Lachman,L.,Lieberman,H.A.,&Kanig,J.L.“TheTheoryand 

PracticeofIndustrialPharmacy”3rdedition,Mumbai:VarghesePublishing 

House,1991 

 



 3. Rawlins,E.A.(1995).Bentley’stextbookofPharmaceutics,8th 

edition,London: Bailliere Tindal. 

4. Micheal Rathbone, “Modified Drug Release Drug Delivery 

Technology”, 2nd Edition, Vol 1, 2008. 

5. ChilukuriD.,”PharmaceuticalProductDevelopment:InVitro-In Vivo 

Correlation”, Vol 165, 2007. 

 

6. Rubinstein, M. H.,. Aulton M. E., “Pharmaceutics: the science of 

dosage form design”, pp. 304-321., London: ELBS Longman Group Ltd. 

1988. 

7. Robinson J.R and Lee V.L, “Controlled Drug delivery fundamentals and 

applications”, 2nd edition, Marcel Dekker, Inc., New York, 1987. 

8. RollandA.,“PharmaceuticalParticulateCarriers”,.NewYork: Marcel 

Dekker, Inc.1993 

9. Rudnic, E. M., & Schwartz, J. D. “Remington: The Science and 

Practice of Pharmacy”,Philadelphia: Lippincott Williams & Wilkins.2006. 

10. Saha,S.,&Shahiwala,A.F.“Multifunctionalcoprocessedexcipients 

forimproved tablettingperformance”, 2ndedition,2009 

 

 

Module 3 ІІІ.Tostudymucosalandintrauterinedrugdelivery systems 1 credit 

Objectives  To enable the learners to understand the anatomy and physiology of 

buccal and nasal mucosa and lungs. 

 To enable the learners to understand the recent developments in 

mucosal drug delivery systems and its applications. 

 To provide insight into rectal and vaginal drug delivery systems and 

recent developments in medicated IUDS, hormone- releasing IUDS and 

prospects for intrauterine contraception. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournalsfollowedbyinteractivediscussion/submissionof report 

 



Contents Topics Covered Hrs 

  Mucosal drug delivery systems: Mechanism of transmucosal 

permeationandmucosal membranemodels,Buccal,Nasal,Pulmonary,Rectal and 

Vaginal drug delivery systems. 

 Intrauterinedrugdeliverysystems:MedicatedIUDS,copperIUD, 

HormonereleasingIUD, longactingcontraceptive formulations. 

(6) 

 

 

(6) 

Assigned 

Writing&T

utorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topics pertaining to the mucosal & intrauterine drug delivery systems 

will be assigned to the students & they will present the same. 

(3) 

Assigned 

reading/ 

References 

1. KreuterJ.,”ColloidalDrugDeliverySystems”,MarcelDekker,New York, 

1994. 

2. Langer,ed.,Biodegradablepolymersasdrugdeliverysystems,Marcel 

DekkerInc.NewYork 

 

 

Module 4 ІV.TostudyrecentadvancementsinParentraldrugdelivery 

systems&Project&Seminar 

1 credit 

Objectives  Todevelopanunderstandingofenvironmentalcontrolsanddesign 

considerations for Parenteral production. 

 To enable learners to understand the recent advances in manufacturing 

of small and large volume parentrals. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics covered hrs 

  Parenteraldrugdeliverysystems:Injectablecontrolledrelease 

formulations, long acting depot formulations, implantable drug delivery. 

 TheSeminartopicwillbegiventothestudentbasedontheabove 

content &theyhavetopresent the sames 

(4) 

 

 

(8) 

Assigned 

Writing&T

utorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. (3) 



  Topicspertainingtotheproductdevelopmentstages&marketneedof 

parental formulations will be assigned to the students & they will present the 

same. 

 

Assigned 

reading/ 

References 

1. K.E.Avis,“PharmaceuticalDosageForms:ParentalMedication”,Vol.I Marcel 

Dekker Inc., N.Y, 2008. 

2. S.TurcoandR.E.King, “SterileDosageForms”,2ndedition,1998. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M.Pharm–2103:QualityManagement-II 
 

SEMESTER SUBJECT 

I QualityManagement-II 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 0 4 0 100 0 



Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module. 
 

Objective: 

1.Tolearn ofconceptsofTQMin totality. 

2TostudyindetailICHGuidelineswithspecialreferencetoqualitybydesignandriskmanagement 

3.Tostudytheconceptsofpatentsearch,patentinfringementandapplicationsforIndianand International 

patents. 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understandtheaspectsinformulationdevelopmentofpharmaceuticaldosage 

forms and novel drug delivery carriers using guideline of GLP and GMP 

2. ApplytheRegulatoryaspectsofpharmaceuticalandbulkdrugmanufacturetobuiltquality in 

products. 

3. Developan understandingof qualityreviewandqualityaudit in pharmaceutical 

industries. 

Pre-assessment:Determination ofentrylevelknowledgeof studentbasedonregulatoryaspects in 

pharmacypracticein form of quizzes, question &answers. 

Module 1 I.

 StudyofbasicprinciplesofRegulatoryaspectsofpharmaceut

icalandbulkdrugmanufacture,ICHguidelinesand 

itsimportancein pharmacy. 

1 credit 

Objectives  To enable the learner to understand Regulatory aspects of 

pharmaceutical and bulk drug manufacture to built quality in products and 

provide brief Overview of worldwide regulatory agencies and authorities. 

 To study recent amendments to Drugs and Cosmetics Act and other 

relevant Rule of regulatory authorities. 

 Tostudycurrentguidelines ofGLP and GMP. 

 To study in detail ICH Guidelines with special reference to quality by 

design and risk management. 

 Thelearnerswillbeassignedreading frombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics Covered Hrs 



  Regulatoryaspectsofpharmaceuticalandbulkdrugmanufacture, (3) 

Overviewofworldwideregulatoryagenciesandauthorities.  

 RecentamendmentstoDrugsandCosmeticsActandotherrelevant (3) 

RuleslikeScheduleM,ScheduleY,ConsumerProtectionAct,Environmental  

ProtectionAct,Factories Act.  

 Certificationandlicensingprocedures,WHO-GMP,US-FDA,EUand (3) 

ISOCertification.  

 ICHguidelines:Q1-Q10,Guidelineswithspecialreferencetoqualityby (3) 

designandrisk management.  

Assigned 

writing&T

utorials 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topics pertaining to the regulatory aspects of pharmaceutical and bulk 

drugmanufacturewillbeassignedtothestudents&theywillpresentthesame. 

(3) 

Assigned 

Reading/ 

References 

1. S.H.Willig,M.M.TuckermanandW.S.Hitchings, “GoodManufacturing 

Practices for Pharmaceuticals”, Drugs and Pharm. Sci. Series, Vol. 16, Marcel 

Dekker Inc., N.Y. 

2. A. A. Signore and T. Jacobs, “Good Design Practices for GMP 

Pharmaceutical Facilities” Taylor & Francis Group. 

3. ICHGuidelinesavailableat:http://www.ich.org 

 

 

Module 2 II.Study of Regulatory aspects of pharmaceuticals, US-FDA and 

WHO approval, INDA and ANDA applications. Patent 

search,infringementanditsapplicationsandPresentstatusand 

scopeofPharmaceuticalIndustryinIndia. 

1credit 

Objectives 1. To enable the learner understand the regulatory aspects of 

pharmaceuticals and bulk drug manufacturing and include applications for 

INDA, ANDA and clinical trial approval 

2. Tostudytheconceptsofpatentsearch,patentinfringementand 

applicationsforIndianandInternational patents. 

 

http://www.ich.org/


 3. To familiarize the learner with concepts of Intellectual property rights 

and its applications. 

4. TointroducethelearnertotheconceptsofGenerics,Supergenericsand 

Biosimilars and understand Dossier preparation in CTD format. 

5. Todiscusspresentstatusandscopeof pharmaceuticalindustryinIndia 

6. Thelearners will beassigned readingfrom books and related published 

articlesfromjournalsfollowedbyinteractivediscussion/submissionofreport. 

 

Contents Topics Covered hrs 

 1. Intellectualpropertyrights,Patentsearchandawareness,filing (4) 

procedures,patentinfringementandapplicationforIndianandInternational  

patents. (4) 

2. OverviewofDrugapprovalprocess,applicationsforINDA,NDAand  

ANDA,Generics,SupergenericsandBiosimilarsClinicaltrialapproval,  

DossierpreparationinCTDformat. (4) 

3. PresentstatusandscopeofPharmaceuticalIndustryinIndia,  

Globalizationofdrug industry,Mergers&Acquisitions,Introductiontoexport  

ofdrugsandimportpolicy.  

Assigned 

writing&T

utorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topics pertaining to the regulatory aspects of pharmaceuticals will be 

assigned to the students & they will present the same. 

(3) 

Assigned 

Reading/ 

References 

1. CarltonF,AgallacoJ,“ValidationofasepticPharmaceuticalProcesses”, 1st 

edition, New York, Marcel Dekker. 

2. Loftus, B. T., Nash, R. A., ed. Pharmaceutical Process Validation. vol. 

New York: Marcel Dekker, 1993. 

3. ICHGuidelinesavailableat:http://www.ich.org 

4. Indian Patents Act 1970 available at 

http://www.patentoffice.nic.in/ipr/patent/patents.htm 

 

 

Module 3 ІІІ.Studyofqualityauditandqualityreviewprocedure, 

OutsourcingandSamplingplans. 

1 credit 

http://www.ich.org/
http://www.patentoffice.nic.in/ipr/patent/patents.htm


Objectives  Todevelopanunderstandingofqualityreviewandqualityauditin 

pharmaceutical industries. 

 Tointroduceoutsourcing,samplingsplansanddevelopstatistical methods 

of data generated. 

 Tostudyvalidation ofvarioussystems inpharmaceutical industry. 

 Thelearnerswill beassignedreadingfrom books andrelated published 

articles from journals followed byinteractive discussion / submission of report 

 

Contents Topics covered Hrs 

  Outsourcing:ManufacturingPackaging,Analyticaltesting,Loanlicensing, 

Contract manufacture, Audits thereof 

 QualityAudits:Auditingofmanufacturingprocessesandfacilities, Quality 

Review, Compliance reports and handling of Non –compliance. 

 Samplingplans,MethodsandStatisticalanalysisofdata generated. 

(4) 

 

 

(4) 

 

 

(4) 

Assigned 

writing&T

utorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topicspertainingtothequalityauditandqualityreviewprocedure, 

outsourcingandsamplingplanswillbeassignedtothestudents&theywill 

presentthe same. 

(3) 

Assigned 

Reading/ 

References 

1. MalikV.,“DrugsandCosmeticsAct”,EasternBookCo.,1940 

2. Loftus,B.T.,Nash,R.A.,ed.“PharmaceuticalProcessValidation”,vol. 

57,NewYork: Marcel Dekker, 1993. 

 

 

Module 4 ІV.UnderstandingofOccupationalhealthhazards,Plant 

security, Internal security and safety procedures to be followed 

in pharmaceutical industries. & Project & Seminar 

1 credit 

Objectives  Tomakelearnerunderstandthe risksassociatedwithdifferent 

occupational hazards in pharmaceutical industries. 

 Toteach safetyprocedures andsafetyexercises tobefollowed. 

 



  To introduce the learner to plant security, security of site and internal 

security in pharmaceutical industries. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articles from journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics Covered Hrs 

  Safety in plant, safety exercises. Chemical and Fire hazards Class I, II 

& III. Occupational health hazards. 

 Plantsecurity,Securityofsite,Internalsecurityandcurrentissues. 

 Thestudent hasto presenttheseminar onthebasisof topics covered. 

(2) 

(2) 

(8) 

Assigned 

Writing&T

utorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topicspertainingtotherisksassociatedwithdifferentoccupational hazards 

& safety procedures to be followed will be assigned to the students & 

theywill present thesame. 

(3) 

Assigned 

reading/ 

References 

 Loftus,B.T.,Nash,R.A.,ed.“PharmaceuticalProcessValidation”,vol. 

57,NewYork: Marcel Dekker, 1993. 

 

 

 

 

M.Pharm–2104–Packaging Development 
 

SEMESTER SUBJECT 

II PackagingDevelopment 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 8 4 4 100 100 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module. 
 

Objective: 

1. Tostudytheprotectivefunctionofcommonlyusedpackagingmaterials,theirlimitationsand 

possible interactions with various drugs 

2. Toevaluate glass,plastic andmetalcontainersasperthepharmacopeialguidelines. 



3. Tounderstandrequirementandspecificationsofcapsandclosuresystem,andlabelsand 

labeling concepts. 

LearningOutcome:Thelearnerwillbeableto: 

1. Understandtheimportanceofpackaginginpharmaceuticalproductdevelopment. 

2. Gain knowledge of protective function of commonly used packaging materials, their 

limitations and possibleinteractions with various drugs and help in choosingappropriate 

pharmaceutical packaging 

Preassessment:Determinationofentrylevelknowledgeofstudentaboutpharmaceutical 

packagingrequirementsbasedonquizzes,question&answers. 

Module 1 I. Pharmaceuticalcontainersanditsspecifications 1 credit 

Objectives 1. Toenablethelearnertounderstandvarioustypesofglassusedin packaging 

and manufacturing of glass containers. 

2. Tounderstandclassificationofplastics,additivesusedinfabrication process 

3. Tostudydifferenttypesofmetalcontainersusedinpharmaceutical 

packaging 

4. Evaluation of glass, plastic and metal containers as per the 

pharmacopeial guidelines. 

5. To introduce the learner to container specifications for sterile 

dosageforms. 

 

6. Tointroducethelearnerto varioustypesofflexiblepackaging 

7. Thelearners will beassigned readingfrom books and related published 

articles from journals followed byinteractive discussion / submission of report 

 

Contents Topics Covered hrs 



  GlasscontainersforPharmaceuticals:Glasstypes,theirmanufacture (3) 

chemicalcomposition,Performancetestingandqualitycontrol, Defects.  

 Plasticscontainersforpharmaceuticals:Classificationofplastics,plastic (3) 

polymersandtheirphysio-chemical,mechanicalandbiologicalproperties:  

Additivesandfabricationprocesses,plasticcontainersforParenteraland  

transfusionsteriledripkits. Qualitycontrol testingand biological toxicity. (3) 

 Metalcontainers:Aluminumandtinplatedrumscollapsibletubes.  

Aerosolcontainers, Lacquering, coatingandlining. (2) 

 Flexiblepackaging:Typesoffilms,Co-extrudedfilms,foils,coatingand  

laminates,shrinkandstretchfilms,blistersincludingALU-ALUblistersand (2) 

Strip Packaging.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (2) 

writing  Topicspertainingtopharmaceuticalcontainersusedinpharmaceutical  

& industrieswillbeassignedtothestudentfollowedbypresentationand  

Tutorial interactivesession.  

Assigned 

Reading/ 

References 

1. HanlonJ.,RobertJ.Kelsey,“HandbookofPackageEngineering”2ndEdition, 

Mcgraw-Hill, New. York. 1984 

2. PaineA.,“PackagingUser'sHandbook”,Springer,1990 

3. K.Avis,LibermanandLachman,PharmaceuticalDosageForms:Parenterals 

,Vol.I,Marcel Dekker, Expandedadrevisededition,2008. 

 

 

Module 2 II. Studyofsecondarypackagingsystemsanditsspecifications 1credit 

Objectives  To enable learner to understand requirement and specifications of caps 

and closure system, and labels and labeling concepts. 

 Tounderstandthedesign ofcorrugatedsystemsusedinpharmaceutical 

packaging. 

 Evaluationof allsecondarypackagingsystems. 

 



Contents Topics Covered hrs 

  Paperandpaperboard:Typesofpaper,foldingcartons,qualitycontrol (3) 

testingofpaperand paperboardandtheircommondefects  

 Corrugatedandsolidfibreboardsandboxes:Typesofcorrugation, (3) 

methods,typesof box design andQualitycontrol.  

 CapsandClosures:Typesofcaps,closures,liners,childresistantcaps. (3) 

Elastomericclosuresforparenterals,classificationofElastomers,physical  

chemicalandbiologicalpropertiesandtheirqualitycontrol.  

 Labelsandlabeling:Typesoflabels,adhesives,injectandbarcoding (3) 

andprintingoflabels,Qualitycontrolandcommondefectsinprintingoflabels.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (3) 

writing  Topics pertaining to secondary packaging systems used in  

& pharmaceuticalindustrieswillbeassignedtothestudentsfollowedby  

Tutorial presentationandinteractivesession.  

Assigned 

Reading/ 

References 

 

1. FriedmanW.F.,KipneesJ.J.,“IndustrialPackaging”.NewYork: Wiley, 

1960. 

2. PaineA.,“PackagingUser'sHandbook”,Springer,1990 

 

 

 

 
 

 

Module 3 III. Selectionofpharmaceuticalpackagingbasedonproduct 

packagecompatibility,environmentalconditionsandhandling 

conditions. 

1 credit 

Objectives  To enable the learner to understand various laboratory testing methods 

for packaging systems. 

 Tostudytamperevidentpackagingsystems 

 Todetermineproductpackagingcompatibility 

 



  Todeterminepackagingselectioncriteria.  

Contents Topics Covered hrs 

  Transitworthinessofpackage:Hazards,mechanical,climaticprotection (4) 

duringtransit,Laboratorytesting methods.  

 Product–Packagecompatibility:Stabilityofproduct,packageselection (4) 

anddevelopmentcriterion,Lineclearanceandpackagingoperationinpharma  

industry.  

 Tamperevidentandchildresistantpackagingsystems:Varioustypes (4) 

andtheirmechanisms.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (2) 

writing  Topicspertainingtoproductpackagecompatibility,environmental  

& conditionsandhandlingconditionsinpharmaceuticalindustrieswillbeassigned (1) 

Tutorial tothestudents&theywillpresent the same.  

References 1) Ross,C.F.,“PackagingofPharmaceuticals”,Newnes-Butterworths 

(London), 1975. 

2) FriedmanW.F.,KipneesJ.J.,“IndustrialPackaging”.NewYork: Wiley, 

1960. 

 

 

Module 4 IV. PackagingMachinery& Seminar 1 credit 

Objectives  To enable learner to understand the concepts in packaging machinery 

required for filling of liquid dosage forms andpackaging systems for solid 

dosage forms. 

 Tounderstandconcepts insealingandcappingmachinery. 

 Tointroducelearnertopackagingcontrolsasper scheduleM 

 

Contents Topics Covered  hrs 

  PackagingMachinery:Includingstrippackaging,andblisterpacking, 

formfillandsealmachines,blowformandfillmachinesliquidandsolidfilling 

(9) 



 machines, capping machines packaging operations and packaging controls as 

per schedule M 

 

 Project&SeminarBasedonNewPackagingAspectInPharmaIndustry 

 

 

 

 

(3) 

Assigned 

writing 

& 

Tutorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topicspertainingpackagingmachineryinpharmaceuticalindustries will 

be assigned to the students & they will present the same. 

(3) 

Assigned 

Reading/ 

References 

1. Hanlon J., Robert J. Kelsey, “Handbook of Package Engineering” 

2ndEdition, Mcgraw-Hill, New. York. 1984 

2. Yam, K L., “The Wiley Encyclopedia of Packaging Technology” 3rd. 

Edition, 2009. 

3. W. F. Friedmanand J.J. Kipnees,Industrial Packaging. New 

York:Wiley, 1960. 

4. Ross, C. F. Packaging of Pharmaceuticals, Newnes- 

Butterworths(London), 1975 

 

M.Pharm–2204-PackagingandProductDevelopment–II(Practicals) 

Thecourseisdivided into 4 modules ofonecrediteachwith30 instructional hrs/module 
 

Objective: 

1. Toprovidehandontrainingandenablethelearnerstounderstandthepracticalaspectsin 

formulation development of Pharmaceutical dosage forms; 

2. To use new drug delivery systems and selection, testing, quality control and evaluation of 

commonlyusedpackagingmaterials,theirlimitationsandpossibleinteractionswithvariousdrugs and 

formulation. 

LearningOutcome:Thelearnerwillbeableto: 

1. Performvariousqualitycontroltestsonpackagingmaterials,analyzeandinterprettheresults. 

2. Understand the importance of packaging in pharmaceutical product development and select 

appropriate packaging materials 



3. Gain knowledge of protective function of commonly used packaging materials, 

theirlimitationsandpossibleinteractionswithvariousdrugsandhelpinchoosingappropriatepharmace

utical packaging 

Pre-assessment:Determination of entrylevel knowledgeof studentbasedon commonlyused 

packagingmaterials usedin pharmacyinform ofquizzes, question & answers. 

Module1  

I.Pharmaceutical containers:Study of primary and 

secondarypackagingsystemstheirspecificationsevaluation 

1 credit 

Objectives  Toprovidehandsontrainingonvarioustypesofglassusedinpackaging 

 Evaluation of glass, plastic and metal containers as per the 

pharmacopeial guidelines. 

 Evaluationofpaperandcorrugatedsystemsusedinpharmaceutical 

packaging 

 Theenable learnersto understanddocumentation andmaintenanceof 

recordalltheexperimentsintheprescribedformat inthe journal. 

 

Contents Experiments Hrs 

  ToperformqualitycontroltestsonglassampoulesasperIPandUSP 

 Toperformqualitycontroltestsonglassvialsasper IPandUSP. 

 Toperformqualitycontroltestsonglassbottlesasper IPandUSP 

 Toperformqualitycontroltests onpaperas per IS Standards 

 Toperformqualitycontroltestsonpaperboardasper ISStandards 

 Toperformqualitycontroltestsoncorrugatedfibre board 

 Determinationofwaxcontentofwaxpaper. 

 Determinationofpolyethylenecontentofpolyethylenecoatedpaper 

(4) 

(4) 

(4) 

(4) 

(3) 

(3) 

(2) 

(2) 

Assigned 

Writing/ 

Practical 

Activities 

 Experiments pertaining to the study and evaluation of packaging 

systemsanditsspecificationswillbeassignedtothestudents&theywill 

perform the same and documentation records will be evaluated. 

 Experimentalwork performed bythestudentwill besubmitted in the 

formofJournal 

(2) 

 

 

 

(2) 



References 1. Hanlon J., Robert J. Kelsey, “Handbook of Package Engineering” 

2ndEdition, Mcgraw-Hill, New. York. 1984 

2. PaineA.,“PackagingUser'sHandbook”,Springer,1990. 

3. Ross,C.F.,“PackagingofPharmaceuticals”,Newnes-Butterworths 

(London), 1975. 

4. FriedmanW.F.,KipneesJ.J.,“IndustrialPackaging”.NewYork: Wiley, 

1960. 

5. Yam,KL.,“TheWileyEncyclopediaofPackagingTechnology”3rd. 

Edition, 2009. 

 

 

Module2 Selectionofpharmaceuticalpackagingbasedonproduct 

packagecompatibility,environmental conditions. 

1credit 

Objectives 1. Tostudytherequirementofcapsandclosuresystems. 

2. TostudyidentificationandevaluationofplasticsforParenteraland flexible 

packaging systems. 

3. Tointroducecontainer specificationfor steriledosageforms. 

4. The enable learners to understand documentation and maintenance of 

record all the experiments in the prescribed format in the journal. 

 

Contents Experiments hrs 

 1. IdentificationofHDPE,LDPE,PVC,Polystyrene,PETPlastics. 

2. Toperformqualitycontroltestson plasticcontainersIP 

3. Determinationofwatervapourtransmissionof givenplastic. 

4. ToperformqualitycontroltestsonrubberclosuresforInjectable 

preparation IP. 

5. Determinationofpreservativeuptakebyrubber closure. 

6. TestingofAluminiumcollapsibletubes:qualitycontroltests,product 

package compatibility, stress testing. 

(4) 

(4) 

(4) 

(4) 

(4) 

(6) 

Assigned 1.Experiments pertaining to the selection and evaluation of 

pharmaceuticalpackagingwillbeassignedtothestudents&they will 

perform the same. 

(2) 

Writing/  

Practical (2) 

Activities  



 2.Experimentalworkperformedbythestudentwillbedocumented and 

submitted in the form of Journal 

 

References 1. FriedmanW.F.,KipneesJ.J.,“IndustrialPackaging”.NewYork: 

Wiley, 1960. 

2. PaineA.,“PackagingUser'sHandbook”,Springer,1990. 

3. Ross, C. F. Packaging of Pharmaceuticals, Newnes- 

Butterworths(London), 1975 

 

 

 

 

Module3 StudyofPharmaceuticalCarriersandControlledReleaseDrug 

DeliverySystems 

1 credit 

Objectives  Togivethelearnerhandsontrainingindesign anddevelopmentof 

specialized pharmaceutical dispersed systems, particulate drug delivery 

systems and oral controlled release systems. 

 To study various evaluation techniques fororal, topical and 

dispersephasedosageformsasperthepharmacopeiaandregulatory 

guidelines 

 The enable learners to understand documentation and maintenance 

of record all the experiments in the prescribed format in the journal 

. 

 

Contents Experiments Hrs 



  Development,OptimizationandEvaluationofSustainedreleasetablet. 

 Development, Optimization and Evaluation of Paediatric Oral 

Suspension. 

 Development,Optimization andEvaluationofTopicalgel 

 DevelopmentandEvaluationofSubcutaneousImplants 

 Development,OptimizationandEvaluationof Lipospheres 

 Development,OptimizationandEvaluationofpolymericMicrospheres 

(6) 
 

 

(4) 

 

 

(4) 

(4) 

(4) 

(4) 

Assigned 

Writing/ 

Practical 

Activities 

 Experimentspertainingtothe studyofpharmaceutical carriers and 

controlledreleasedrugdeliverysystemswillbeassignedtothe students & 

they will perform the same. 

 Experimentalworkperformedbythestudentwillbesubmittedin the 

form of Journal 

(2) 
 

 

 

(2) 

References 1. Bruck S.D. , “Controlled Drug Delivery(Basic Concepts)”, Vol.1, 

Marcel Dekker Inc., New York, CRC Press, 2005 

2. RollandA.,“PharmaceuticalParticulateCarriers”,.NewYork: 

Marcel Dekker, Inc.1993 

3. Lachman, L., Lieberman, H. A., & Kanig, J. L. (1991). The Theory 

and Practice of Industrial Pharmacy (3rd ed.). Mumbai: Varghese 

Publishing House. 

4. RayandWeller,HandbookofPharmaceuticalExcipients,5thedition, 

Pharmaceutical Press, 2009. 

5. Rodriguez,F,Principles ofPolymersystem. 

6. Lachman, Lieberman, Pharmaceutical dosage forms: Dispersed 

systems Vol. I, II, Marcel-Dekker, 2008. 

7. NicholasP.Chezerisionoff,Productdesignandtestingpolymeric 

materials, 

 



 8. Langer,ed.,Biodegradablepolymersasdrugdeliverysystems, Marcel 

Dekker Inc. New York, 2002. 

9. YieW.Chien,“NovelDrugDeliverySystems”,DrugsandPharm. 

Sci.Series,Vol.14,MarcelDekker Inc.,N.Y.1985. 

 

Module4 ConceptsinpreparationandevaluationofNanocarrierSystemsand 

stability studies 

1 

Credit 

Objectives 1Tounderstandpreparationandvariousevaluationparametersfor Nanocarrier 

Systems 

2.ComparisonofIn-vitro &in-vivodata 

3 

 

Contents Experiments Hrs 

  DemonstrationofParticlesizeanalyser 

 DeterminationofzetaPotentialofnanocarriers 

 Demonstrationofhighpressure homogeniser 

 Preparationofmicroemulsion,multipleemulsionandnanoparticles 

 CorrelationofIn-vitro&in-vivodata forvarious formulations 

 ConceptofStabilitystudiesaccordingtoICHguidelinesonanyone 

developed formulation. 

2 

2 

2 

8 

4 

8 

Assigned 

Writing/ 

Practical 

Activities 

 Experimentspertainingtothestudyofpharmaceuticalcarriersand 

controlled release drug delivery systems will be assigned to the 

students & they will perform the same. 

 Experimentalwork performedbythestudent willbe submitted in 

theformofJournal 

(4) 

References 1. Bruck S.D. ,“Controlled Drug Delivery(BasicConcepts)”, Vol.1, 

Marcel Dekker Inc., New York, CRC Press, 2005 

2. Rolland A.,“Pharmaceutical Particulate Carriers”,. New 

York:MarcelDekker,Inc.1993 

10. 



 3. Lachman, L., Lieberman, H. A., & Kanig, J. L. (1991). The Theory 

and Practice of Industrial Pharmacy (3rd ed.). Mumbai: Varghese 

Publishing House. 

4. RayandWeller,HandbookofPharmaceuticalExcipients,5thedition, 

Pharmaceutical Press, 2009. 

5. Rodriguez,F,Principles ofPolymersystem. 

6. Lachman,Lieberman,Pharmaceuticaldosageforms:Dispersedsystem

s Vol. I, II, Marcel-Dekker, 2008. 

7. NicholasP.Chezerisionoff,Productdesignandtestingpolymeric 

materials, 

8. Langer,ed.,Biodegradablepolymersasdrugdeliverysystems, Marcel 

Dekker Inc. New York, 2002. 

9. YieW.Chien,“NovelDrugDeliverySystems”,DrugsandPharm. 

Sci.Series,Vol.14,MarcelDekker Inc.,N.Y.1985. 

 



 

 

 

 

Semester III 



 

 

M.Pharm–3101–Computer& Statistics 
 

SEMESTER SUBJECT 

I Computer&Statistics 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 4 4 0 100 0 

 

Thecourseisdivided into4 modules of onecrediteachwith15 instructional hrs/module. 
 

Objective: 

1. Tomakelearners understandbasicsof computersand useofcomputersinPharmacypractice 

2. Tousecomputersindrugdiscovery,formulationdevelopment,production&Quality 

Assurance 

LearningOutcome:Thelearnerwillbeableto: 

1. Use of computer systems to access and retrieve information and develop an understanding 

ofvariousapplicationsoftwareswithrespecttopharmaceuticalsciencesfordrugdiscovery, drug 

design, formulation development, production and Quality Assurance, QSAR for drug 

modelling and simulation of data 

2. Understand concept of statistics as applied to pharmaceutical data, to analyze and interpret 

the data and factorial designs 

Pre-assessment:Determinationofentrylevelknowledgeofstudentonapplicationsofcomputers 

in pharmacybasedon quizzes,question &answers. 

Module 1 I. Basics ofcomputers 1 credit 

Objectives Tointroduceuseofcomputersystemtoaccessandretrieveinformation& 

developanunderstandingofvariousapplicationsoftwarewithrespecttopharmaceuti

cal sciences. 

 

Contents Topics Covered hrs 



  Application of computers in pharmaceutical sciences, stores (3) 

management,inventorycontrol,druginformationsystemsandhospital  

informationsystems  

 Accesstoandretrievalofinformation:Smartsearchusinginternet,use  

ofsearchenginesandwebsites,druginformationsources. (3) 

 Computer applications in pharmacy, with special reference to  

formulationdevelopment,production,qualityassurance, andvalidation.  

 Modelingandsimulationofdatawithapplicationinpharmacokinetics (3) 

 
(3) 

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (3) 

Writing  Topicspertainingtotheneedofcomputerstoretrieveinformationwill  

& beassigned to thestudents &theywill present thesame.  

Tutorial   

Assigned 

Reading/ 

References 

1. Bansal,Mohan,medicalInformatics:APrimer,4thedition,TataMcGraw 

Hill, New Delhi.2007 

2. SubramanianN.IntroductiontoComputersandFundamentalsof 

ComputerSciences,Tata McGraw-Hill,NewDelhi,1990 

 

 

Module 2 II.Applicationsin Pharmacy 1credit 

Objectives  To enable learner to use computers in pharmacy with reference to drug 

discovery, formulation development, production & Quality Assurance. 

 Tointroducecomputer-aideddrugdesign&QSARfordrugmodeling 

andsimulationofdata 

 

Contents Topics Covered  

  Introductiontocomputer-aideddrugdesign(CADD),QSARvarioussoftware’s 

and molecular modeling in CADD 

 Importanceandgenerationofphysico-chemicaldescriptorsusing various 

software’s. 

(3) 
 

 

(3) 

 

 

(3) 



  Correlation methods and generation of molecular models using 

computer software’s. Interpretation and statistical significance of molecular 

models developed using softwares. 

 StructurebasedandpharmacophorebaseddrugdesigningusingCADD. 

Importanceof dockingstudies in drugdevelopment. 

 

 

(3) 

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (2) 

Writing  Topicspertainingtotheapplicationsofcomputersinpharmacywillbe  

& assignedto thestudents&theywill present thesame. (1) 

Tutorial   

Assigned 1. R.D.Lele,“ComputersinMedicine”,TataMcGraw-Hill,NewDelhi,  

Reading/ 1999 

References 2. Fassett,WillamandChristansonDale“ComputerApplicationin 

 Pharmacy”,4thedition, Lea&Febiger,1986 

 3. C.N.Madu,.“Statisticsaseasyasone,two,threewithMicrosoftExcel 

 forWindows”,1stEdition.ChiPublishers Inc, 2003. 

 

Module 3 III. ConceptofStatistics 1 credit 

Objectives  Tostudyindetaillawsofprobabilityandhypothesistestingand understand 

different types of distribution. 

 Tounderstandconceptofstatisticsasappliedtopharmaceuticaldata,to 

analyzeandinterpretthe data. 

 

Contents Topics Covered Hrs 

  Probability:Lawsofprobability,typesof distribution. 

 Hypothesistesting:Typesoferrors,testsforsignificance:one-tailedand 

two-tailed tests, t test, z test, chi-square test. 

 Correlationandregression:definitionandcalculationofcorrelation 

coefficient, regression coefficient, least square, method, linear regression. 

(4) 

(4) 

 

(4) 

http://www.google.co.in/search?tbo=p&tbm=bks&q=%2Binauthor%3A%22Christian%2BN.%2BMadu%22


Assigned 

Writing 

& 

Tutorial 

 Theassignmentswillbegiventothestudentsbasedontheabovetopics. 

 Topicspertainingtotheconceptsofstatisticswillbeassignedtothe students 

& they will present the same. 

(3) 

Assigned 

Reading/ 

References 

1. DanielW.,“Biostatistics:AFoundationforAnalysisintheHealth 

Sciences”, John Wiley and Sons, 1998 

2. Mahajan B.K., “Methods in Biostatistics”, 4th edition, Jaypee 

Publications,New Delhi. 

 

 

Module 4 IV. Applicationof Statistics 1 credit 

Objectives  Todevelopunderstandingofanalysisofvariancebystudying randomized & 

factorials designs and teach various non-parametric tests. 

 Topresentstatisticalapplicationindesignofpharmaceutical&biomedical 

experiments 

 

Content Topics Covered Hrs 

  Analysisofvariance:Completelyrandomizeddesignrandomizedcomplete (4) 

blockdesign,Factorialdesign,andresponsesurface graphs.  

 Non-parametrictests:Thesigntest,TheMann-WhitneyUtest,TheRunstest, (4) 

Spearman’srankcorrelation.  

 Roleofstatisticsindesignofpharmaceuticalandbiomedical (4) 

experimentsspeciallycontrolledclinicaltrials.  

Assigned  Theassignmentswillbegiventothestudentsbasedontheabovetopics. (3) 

Writing  Topicspertainingtotheapplicationsof statisticswillbeassignedtothe  

& students &theywill presentthe same.  

Tutorial   

Assigned 

Reading/ 

References 

1. Martin, B., “An Introduction to Medical Statistics”, 3rd edition, ELBS, 

Oxford University Press. 

2. MirrayRandStephensL.,“OutlineofTheoryand Problemsof 

Statistics”,TataMcGraw-Hill,NewDelhi.1998. 

 



 3. Bolton,“PharmaceuticalStatisticsPractical&ClinicalApplication”, Vol 

135, Marcel Dekker, 2004. 

 

 

 

 

M.Pharm–3201:Computer&StatisticsI(Practicals) 

Thecourseis dividedinto 3non creditablemodules eachwith 20instructional hrs/module. 
 

Objective: 

1.  TomakelearnersunderstandbasicsofcomputersanduseofcomputersinPharmaceutical 

applications & data retrieving. 

2. Todevelopanunderstandingofvariousapplicationsoftwaresuchas-QSAR,CADD, 

Pharmacokinetics, Factorial design with respect to pharmaceutical sciences 

LearningOutcome:Thelearnerwillbeableto: 

1 Use of computer systems to access and retrieve information and develop an understandingof 

various application software 

2 Understandconceptofstatisticsasappliedtopharmaceuticaldata,toanalyzeandinterpretthe data 

and factorial designs 

Pre-assessment: The entry level knowledge of the student about the handling of computers &data 

interpretation will be determined 

Module 1 1. Basics ofcomputers - 

Objectives  Tointroduceuseofcomputersystemtoaccessandretrieveinformation. 

 Todevelopanunderstandingofvariousapplicationsoftwarewithrespect to 

pharmaceutical sciences. 

 

Contents Experiments (20) 

  MajorCommandsForWindowsOperatingSystem 

 IntroductionTo WordProcessing(MSword) 

 PresentationTool:Introductiontopresentationtool,featuresand functions,

 Creating presentation, Customizing presentation, Showing 

(6) 

(4) 

(6) 



 presentation.ToolsusedmaybeMicrosoftPowerPoint,OpenOfficeorsimilar tool.  

Assigned 

Writing/ 

Practical 

Activities 

 Experiments involving Windows Operating System & features 

involvingWordProcessing(MSword) &PresentationTool wouldbeassigned to 

thelearners and theywould perform and enter the same in theirwork books. 

(4) 

 

Assigned 

Reading/ 

References 

1. R.D.Lele,“ComputersinMedicine”,TataMcGraw-Hill,NewDelhi, 1999 

2. Fassett,WillamandChristansonDale“ComputerApplicationin 

Pharmacy”, 4th edition, Lea & Febiger, 1986 

 

 

 

Module 2 II. Useofinternet&applicationofsoftwaresindata 

interpretation 

- 

Objectives  TointroduceInternet&searchengineslikeGoogle,Yahooetc,& other 

advanced search techniques to access and retrieve information. 

 To develop an understanding of various application software such as - 

QSAR,  CADD, Pharmacokinetics, Factorial design with respect to 

pharmaceuticalsciences. 

 

Contents Experiments (20) 

  Introductionto Internet, UseofInternetandwww (6) 

 ApplicationsofSoftware-QSAR,CADD,Pharmacokinetics,Factorial (6) 

design.  

 UsingsearchengineslikeGoogle,Yahooetc,Usingadvancedsearch (6) 

techniques.Literaturesearchusingvarioussearchengineslikegoogle,pubmed,  

sciencedirect, freepatentsonline.  

Assigned  Experiments involving applications of software-QSAR, CADD, (2) 

Writing/ pharmacokinetics,factorialdesignfordatainterpretationwouldbeassignedto  

 thelearnersand theywould performandenterthesamein theirwork books.  



Practical 

Activities 

  

 

Assigned 

Reading/ 

References 

1. C.N. Madu,. “Statistics as easy as one, two, three with Microsoft Excel for 

Windows”, 1st Edition. Chi Publishers Inc, 2003. 

2. Fassett,WillamandChristansonDale“ComputerApplicationin 

Pharmacy”, 4th edition, Lea & Febiger, 1986 

 

 

 

Module 3 III. StatisticalDataAnalysis&ApplicationofSpreadsheetto 

Pharmacy 

- 

Objectives  Tointroduceuseofstatisticaldataanalysistoaccessandretrieveinformation. 

 Todevelopanunderstandingoffeaturesandfunctions&applicationof 

spreadsheettopharmaceutical sciences. 

 

Contents Experiments (20) 

  Spreadsheet Tool: Introduction to spreadsheet application, features and 

functions, Using formulas and functions, Data storing, Features for Statistical 

data analysis, Generating charts/ graph and other features. Tools used may be 

Microsoft Excel, Open office or similar tool. 

 R-Project:Statistical package. 

(8) 
 

 

 

 

 

(6) 

Assigned 

Writing/ 

Practical 

Activities 

 Experiments involving the understanding of features and functions & 

application of spreadsheet would be assigned to the learners and they would 

perform and enter the same in their work books. 

(6) 

http://www.google.co.in/search?tbo=p&tbm=bks&q=%2Binauthor%3A%22Christian%2BN.%2BMadu%22


 

Assigned 

Reading/ 

References 

1. Fassett,WillamandChristansonDale“ComputerApplicationin 

Pharmacy”, 4th edition, Lea & Febiger, 1986 

2. C.N. Madu. “Statistics as easy as one, two, three with Microsoft Excel 

forWindows”, 1st Edition. Chi Publishers Inc, 2003. 

3. R.D.Lele,“ComputersinMedicine”,TataMcGraw-Hill,NewDelhi, 1999. 

 

http://www.google.co.in/search?tbo=p&tbm=bks&q=%2Binauthor%3A%22Christian%2BN.%2BMadu%22


M.Pharm–3102:Validation 
 

SEMESTER SUBJECT 

I Validation 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 - 4 - 100 - 

 

Thecourseisdivided into4 modulesofonecredit eachwith 15instructional hrs/module. 
 

Objective: 

1. In the subject of Validation, the learners learn and understand the basic principles and 

methodsofvalidationofequipment,processesandpersonnelofpharmaceuticalindustries 

2. Usingthesetechniquesthelearneraremadeawareoffunctioningandrequirementsinthe field of 

Quality assurance. 

 

LearningOutcome:Thelearnerwillbeableto: 

1. Understandtheprinciplesandmethodsofvalidation 

2. Toapplyvalidationtodifferentprocessesformixing,granulation,drying,compression, filtration, 

filling, etc. 

Pre-assessment: The entry level knowledge of student about the various processes involved in 

various departments of Pharmaceutical industry will be determined based on quizzes, question 

&answers. 

Module 1 ValidationofEquipmentandSterilizationprocesses 1 credit 

Objectives  Toenablethelearners abouttheconceptof Validation 

 Toenablethelearnerstounderstandtheprinciplesandmethodsof validation 

 Toenablethelearnerstounderstandvariousprocessesandtheir validation 

methods 

 Toenablethelearnerstounderstandthevalidationofsterilization 

methods 

 



 

  Thelearnerswillbeassignedreading frombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics covered hrs 

  Qualification,validation andcalibrationofequipment. (2) 

 Validationofprocesseslikemixing,granulation,drying,compression,  

filtration,filling,etc. (4) 

 Validationofsterilization,methodsandequipment,dryheatsterilization, (4) 

autoclaving,membrane filtration.  

Assigned  Theassignmentswillbegiventothestudentsbasedoncalibrationand (3) 

writing validationofequipmentandprocessesasperICHguidelinesandinternational  

& norms.  

Exercise  Thestudentswillasktocollectdataonmethodsofvalidationof  

Activities equipmentandprocessesusedinPharmaindustries&commentontheir  

 applicability.  

Tutorial  Topics pertaining to the validation of equipment, sterile and non sterile 

processesusedinPharmaindustrieswillbeassignedtothestudents&theywill 

presentthesame 

(2) 

Assigned 

Reading/ 

References 

1. Process validation in manufacturing of Biopharmaceuticals-Guidelines 

current practices, and industrial case studies by Anurag Singh Rathod, Gail 

Sofer, G.K. Sofer. Informa Healthcare Publisher 2005. 

2. Remington’s the science and practice of pharmacy 21st Edition by 

Alfonso R. Gennaro. Lippincott Williams & Wilkins Publisher 2006. 

 

 

Module 2 Validationof Analyticalprocessesand personnel 1credit 

Objectives  Toenable thelearnerstoapplythe concept of Validation 

 Toenablethelearnerstounderstandtheprinciplesandmethodsof validation 

of personnel 

 



  To enable the learners to understand validation methods of 

analyticalprocesses 

 Toenablethelearnersaboutproceduresof audits 

 Thelearnerswill beassignedreadingfrom books andrelatedpublished 

articles from journals followed byinteractive discussion / submission of report 

 

Contents Topics covered hrs 

  Validation and audits ofanalytical procedures such as HPLC, UV, GC, 

HPTLC. 

 Validationofpersonnelhandlingtheanalyticalinstruments 

(5) 
 

 

(5) 

Assigned 

writing 

 The assignments will be given to the students based on validation of 

personnel and analytical processes as per ICH guidelines and international 

norms. 

 The students will ask to collect data on methods of validation of 

analyticalprocessesandpersonnelusedinPharmaindustries&commenton 

theirapplicability. 

 

(3) 

Tutorial  TopicspertainingtothevalidationofAnalyticalprocessesandpersonnel 

used in Pharma industries will be assigned to the students & they will present 

the same 

(2) 

Assigned 

Reading/ 

References 

1. Pharmaceutical Process Validation by Robert A. Nash, Alfred H. Wachter 

Marcel Dekker Publisher 3rd edition 2003. 

2. Process validation in manufacturing of Biopharmaceuticals-Guidelines 

current practices, and industrial case studies by Anurag Singh Rathod, Gail 

Sofer, G.K. Sofer. Informa Healthcare Publisher 2005. 

 

 

Module 3 ValidationofAirandWaterhandlingsysteminPharmaceutical 

Industriesand Hospitals 

1 credit 

Objectives  Toenablethelearnerstounderstandtheprinciplesandmethodsof validation 

of air handling equipment 

 Toenable thelearners tounderstand validation of watersupplysystem 

 



  Toenablethelearnersaboutsecuritymeasurestobetakenforprotecting the 

electronic data. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Topics covered hrs 

  Validation of air handling equipment and facilities in sterile and non-

sterile areas. 

 Validationofwatersupplysystem,demineralized,distilledandwaterfor 

injection. 

 Validationandsecuritymeasuresforelectronicdata processing. 

(4) 
 

 

(4) 

(2) 

Assigned 

writing 

 The assignments will be given to the students based on validation of air 

handling equipment, water supplysystem and electronic data processing as per 

ICH guidelines and international norms. 

 Thestudentswillasktocollectdataonmethodsofvalidationofair 

handling equipment, water supply system and electronic data processing and 

securitymeasures used in Pharma industries & comment on their applicability. 

(3) 

Tutorial  Topics pertaining to the validation of validation of air handling 

equipment, water supplysystem and electronic data processingused in Pharma 

industries will be assigned to the students & they will present the same 

(2) 

Assigned 

Reading/ 

References 

1. Remington’sthescienceandpracticeofpharmacy21stEditionbyAlfonso 

R.Gennaro. Lippincott Williams & Wilkins Publisher 2006. 

2. PharmaceuticalProcessValidation3rdeditionbyRobertA.Nash, Alfred 

H. Wachter , Marcel Dekker Publisher 3rd edition 2003. 

 

 

Module 4 ProjectandSeminar 1 credit 

Objectives  Thelearnerswill giveoneseminarineachsemesterbasedon 

principles,theoryand the applicationoftopicssuggested basedontheabove 

module 

(15) 



M.Pharm–3202:Validation(Practicals) 

Thecourseis dividedinto 3 noncreditable modules with20 instructional hrs/module. 
 

Objective: 

1. In thesubjectofValidation,thelearnerslearnandunderstandthebasicprinciplesandmethods of 

validation of equipment, processes and personnel of pharmaceutical industries. 

2.  Usingthesetechniquesthelearnerscanbeawareoffunctioningandrequirementsinthefield of 

Quality assurance. 

 

LearningOutcome:Thelearnerwillbeableto: 

1. Understandtheprinciplesandmethodsofvalidationofequipmentsandsterilizationwithrespectto 

sterilization method. 

2. Performvalidationonvariousequipmentssuchasglassware,autoclave,oven,tabletpressand 

membranefilters. 

Pre-assessment 

The entrylevel knowledge of student about the equipments used and various processes involved in 

variousdepartmentsofPharmaceuticalindustryandhospitalswillbedeterminedbasedonquizzes, 

question& answers. 

Module1 ValidationofEquipmentandSterilizationprocesses Hrs 

Objectives  Toenablethelearners abouttheconceptof Validation 

 Toenablethelearnerstounderstandthebasicprinciplesandmethodsof 

validation 

 To enable the learners to understand various processes in various 

departments of Pharmaceutical industry and hospitals and their validation 

methods 

 To enable the learners to understand the validation of sterilization 

methods 

 Thelearnerswillbeassignedreading frombooksandrelatedpublished 

articlesfrom journals followed byinteractivediscussion / submission ofreport 

 

Contents Experiments Hrs 

  Validationofequipments: 

a. Glassware-volumetricflasks,cylinder,beakersetc 

(5) 



 b. Autoclave 

c. Hotair Oven 

d. Membrane Filters 

e. Powdermixer (Dry) 

f. Tabletcompression machine 

g. Validationofsterilizationprocesses: 

a. Moistheatsterilizationprocesses 

b. DryHeat sterilizationprocesses 

c. Chemicalsterilization processes 

d. Membranefiltrationsprocesses 

 

 

 

 

 

(3) 

(8) 

Assigned 

Writing/ 

Practical 

Activities 

 Theassignmentswillbe given tothestudentsbasedonthe experiments 

pertaining to calibration and validation of equipment and processes as per ICH 

guidelines and international norms. 

 The students will ask to collect data on methods of validation of 

equipmentandprocessesusedinPharmaindustries&commentontheir 

applicability. 

(4) 

 

Assigned 

Reading/ 

References 

1. Anurag Singh Rathod, Gail Sofer, G.K. Sofer.Process validation in 

manufacturing of Biopharmaceuticals-Guidelines current practices, and 

industrial case studies. Informa Healthcare 2005. 

2. AlfonsoR.Gennaro.Remington’sthescienceandpracticeofpharmacy 21st 

Edition. Lippincott Williams & Wilkins2006. 

3. RobertA.Nash,AlfredH.Wachter.PharmaceuticalProcessValidation 3rd 

edition. Marcel Dekker Publisher 2003. 

4. F.J. Carleton and J.P. Agalloco, Validation of Pharmaceutical Process 

(Sterile Products), Second Edition Revised & Expanded, Marcel Decker Inc. 

 

Module2 Validationof Analyticalprocessesand personnel - 

Objectives  Toenable thelearnerstoapplythe concept of Validation 

 Toenablethelearnerstounderstandtheprinciplesandmethodsof validation 

of personnel 

 



  To enable the learners to understand validation methods of 

analyticalprocesses 

 Toenablethelearnersaboutvariousproceduresof audits 

 Thelearners will beassigned readingfrom books and related published 

articles from journals followed byinteractive discussion / submission of report 

 

Contents Experiments Hrs 

  ValidationofAnalyticalInstruments 

a. HPLC 

b. GC 

c. HPTLC 

(15) 

Assigned 

writing& 

Tutorial 

 The assignments will be given to the students based on the experiment 

pertaining to validation of personnel and analytical processes as per ICH 

guidelines and international norms. 

 Thestudentswillasktocollectdataonmethodsofvalidationof 

analytical processes and personnel used in Pharma industries & comment on 

their applicability. 

(5) 

Assigned 

Reading/ 

References 

1. Robert A. Nash, Alfred H. Wachter Pharmaceutical Process Validation 

3rd edition, Marcel Dekker Publisher 2003. 

2. Anurag Singh Rathod, Gail Sofer, G.K. Sofer. Process validation in 

manufacturing of Biopharmaceuticals-Guidelines current practices, and 

industrial case studies. Informa Healthcare 2005. 

3. ManoharA.Potdar. cGMP :Current GoodManufacturingPracticesfor 

Pharmaceuticals/ Hyderabad, PharmaMed Press, 2008 

 

Module 3 ValidationofAirandWaterhandlingsysteminPharmaceutical 

Industriesand Hospitals 

- 



Objectives  Toenablethelearnerstounderstandtheprinciplesandmethodsof validation 

of air handling equipment 

 Toenable thelearners tounderstand validation of watersupplysystem 

 Toenablethelearnersaboutsecuritymeasurestobetakenforprotecting the 

electronic data. 

 Thelearnerswillbeassignedreadingfrombooksandrelatedpublished 

articlesfromjournals followedbyinteractivediscussion/submissionofreport 

 

Contents Experiments Hrs  

 1. Validationofcleaningarea 

2. Cleaningvalidationof oneequipment 

  

Assigned 

Writing 

&Exerci

se 

 Theassignmentswillbegiventothestudentsbasedonvalidationofair 

handlingequipment,watersupplysystemandelectronicdataprocessingasper ICH 

guidelines and international norms. 

 The students will ask to collect data on methods of validation of air 

handling equipment, water supply system and electronic data processing and 

securitymeasures used in Pharmaindustries& comment on theirapplicability 

(2)  

Assigned 

Reading/ 

References 

1. AlfonsoR.Gennaro.Remington’sthescienceandpracticeofpharmacy 

21stEdition Lippincott Williams & Wilkins 2006. 

2. RobertA.Nash,AlfredH.Wachter,PharmaceuticalProcessValidation 3rd 

edition, Marcel Dekker Publisher 2003. 

3. Anurag Singh Rathod, Gail Sofer, G.K. Sofer, Process validation in 

manufacturing of Biopharmaceuticals-Guidelines current practices, and 

industrial case studies. Informa Healthcare 2005. 

4. ManoharA.Potdar.cGMP:CurrentGoodManufacturingPracticesfor 

Pharmaceuticals/Hyderabad,PharmaMedPress,2008 

  

 

 

 

 

 

 

 

M.Pharm-3103:ResearchMethodology 



SEMESTER SUBJECT 

I ResearchMethodology 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

4 -- 4 -- 100 -- 

 

 

 

1. Objective:Toinculcateanunderstandingofresearchmethodologyandstudyvarious aspects 

and ethics associated with it. 

2. TostudyprinciplesofInstructionaldesignthroughactiveandcollaborative learning. 

3. Tounderstandproblemidentification,itsimplementationandevaluationandalsointroduce 

various research funding agencies for pharmacy. 

4. To introduce different methods of assessment and concepts of basic research and give 

abrief overview of formation of research problem. 

5. To studyin detail concepts of mathematical modeling and types involved in processes of 

formulation of model based on simulation. 

6. Tounderstandexperimentalmodeling,generalmodelofprocessandintroduceriskassessment 

and uncertainty associated with experimental modeling. 

7. To inculcate an understanding of research deliverables in form of various 

publications,thesis writing and presentations. 

8. Todevelop alearningofprincipleson ethical considerationinvolvingresearch andissues 

related to plagiarism. 

LearningOutcomes:Thelearnerwillbeableto: 

1. Understand problem identification, its implementation and evaluation and also introduce 

various research funding agencies for pharmacy. 

2. Introducedifferentmethodsofassessment andconceptsofbasicresearch and givea brief 

overview of formation of research problems. 

3. Applyconceptsofmathematicalandexperimentalmodelingandtypesinvolvedinprocesses of 

formulation of model based on simulation. 

Module 1 IntroductionofResearchMethodology 1 

credit 



Objectives 1. To inculcate an understanding of research 

methodology 

2. Tounderstandvariousprinciplesoflearning& theory 

based on it. 

3. Toknowvariousgovernment&otherresearch 

funding agencies. 

4. Tounderstandvariousmethodsandsourcesof 

literature 

 

Contents Topics Covered 15 

 Learningand instruction 

Principles of Instructional design and learning 

theory, Merrill’s five principles and Gagne’s 

condition of learning. Active learning, group 

learning, collaborative learning, problem-based 

learning,team-basedlearning,Experiential 

learningmodel ofKolb. 

5 

 Basics ofResearch 

Definition, objectives, motivation, types of 

researchandapproaches:descriptiveresearch, 

conceptual, theoretical, applied and experimental. 

6 

 Literaturereview 

Important methods and sources to search for literature 

(Primary and secondary sources), referencing and search 

fromJournalsandPatents,Literaturesearchusinginternet and 

web based interfaces, suitable search engines, advanced 

search techniques & data bases. 

Reviewandcompilation ofthecollectedmatter 

3 

 Funding& Scholarship 1 



 Agencies fundingresearch in pharmaceutical 

sciences,Scholarship,typesofscholarshipsin 

education. 

 

Module2 Basics ofResearch 1credit 

Objectives 1. Tolearnabout variousassessment techniques. 

2. Tounderstand basicsof research. 

3. Tostudyvariousresearchproblems&develop 

research plan 

4. Tolearnplanning,executionandimplementation 

of the schedule 

 

 Assessment 

Definitionandmethods,GeorgesMillerspyramid, 

Assessment,measurementandtests,Typesof 

numbers, Formative and summative assessment. 

3 

 FormationofResearchProblem 

 

Research Process: To determine what type of research to 

be done, plan of research work 

Selection of research area, prioritization of research. 

Objectives and scope of work, Developing Research Plan 

and Schedule: Scheduling Constraints, steps, problems in 

scheduling, limitations. 

6 

 Implementationand Documentation 

Collecting the requisites of the experiments to be 

performed,maintainingtherecordsofalltheexperiments, 

maintenanceofequipments/instrumentsandlogbooksfor 

alltheinstruments, tocomeout withinnovativeideas. 

6 

Module3 Mathematical Modelling&Analysisof Data 1 

credit 



Objectives 1. To acquaint research students with various 

mathematical&experimentalmodelingtechniques 

used to draw conclusions in Experimental 

Research. 

2. To be able to identify, analyze and solve problems 

related to research using software. 

3. Tostudythevarioussoftwareusedinpharmacyfor 

dataanalysis. 

 

 MathematicalModelingand Simulation 

 

Concept of modeling, classification of mathematical 

models, modeling with ordinary differential equations, 

differenceequations,partialdifferentialequations,graphs, 

simulation: concept, types (quantitative , experimental, 

computer, fuzzy theory, statistical) processes of 

formulation of model based on simulation. Variables and 

measurement 

5 

 ExperimentalModeling 

a) Definition of experimental design, examples, 

single factor experiments blocking and Nuisance 

factors, guidelines for designing experiments. 

b) General model of process: Input factors/ 

variables, Output parameters / variables 

controllable/uncontrollablevariables,dependent/ 

independent variables, experimental validity. 

5 

 Analysis ofdata 

a)Types of data: parametric and

 nonparametric,descriptive and inferential 

data, 

5 



 b) Collection of data: normal distribution, calculation of 

co-relation coefficient 

c) Dataprocessing:analysis,erroranalysis,meaning,and 

differentmethods:analysisofvariance,significanceof 

variance, analysis of covariance, multiple regression, 

testing linearity/nonlinearity of model, testing 

adequacy of model. 

d) Testtobeusedin dataexploration andtheirchoice 

e) Introductionofsoftwareusedindataanalysis. 

 

Module4 EthicsInPharmacy&Research Deliverables 1 

credit 

  Tolearntechniquesusedintheprofessional 

presentations. 

 Tolearnaboutresearchpublications,thesiswriting 

and presentations. 

 Tounderstandethicalconsiderationinvolving 

researchandissues relatedtoplagiarism. 

 

 ResearchDeliverables 

 

a) VariousFormsofPublication:Thesis,Paper,Research 

proposal 

b) Thesis Writing: Introduction, Literature Review or 

State-of-the-Art, Research Approach (methodology), 

Results or findings, Discussions, Conclusions, Scope 

for future work References, Appendices, 

c) Presentation:Poster,thesis,proposal,and paper 

6 

 Ethical issues inresearch 

 

Historical perspectives, General principles on 

ethical consideration involving human 

participation,Generalethicalevaluationofdrugs/ 

device/diagnostics/vaccines/herbalremedies. 

6 



 Statementofspecificprinciplesforhumangenetics 

andgenomicresearch.InternationalConferenceon 

Harmonization.GoodClinicalPracticesnorms, 

Ethicalprinciplesrelated to animalexperiments. 

 

 Plagiarism 

Issues related to plagiarism, copyright laws, 

acknowledging the sources, format for manuscript 

writing,documentation,organizationofreference 

material,bibliography,end note. 

3 
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M.Pharm-3104-:ResearchSeminar 

LearningOutcomes:Thelearnerwillbeableto: 

1. CollectandcollatescientificdataonrecenttopicsinPharmaceuticsandprepare presentations 

2. Developaptitude,attitude,communication,presentationandsoftskills 

SEMESTER SUBJECT 

III ResearchSeminar 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

2 -- 2 -- 50 -- 

 

 

 

M.Pharm-3105-:ResearchProject 

LearningOutcomes:Thelearnerwillbeableto: 

1. applyknowledgefordevelopmentandevaluationofconventional,novelandmodified drug 

delivery systems 

2. presenttheresearchanddevelopaptitude,attitude,communication,presentationandsoft skills 

SEMESTER SUBJECT 

III ResearchProject 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 
 24 - 8 200 -- 



M.Pharm-3106-:IndustrialTraining 

LearningOutcomes:Thelearnerwillbeableto: 

1. gainknowledgeduringhandsontraininginthepharmaceuticalindustryforbetter understanding 

of career prospects and avenues available 

2. Understandtheworkingofvariousdepartmentsofthepharmaceuticalindustry 

 

SEMESTER SUBJECT 

III IndustrialTraining 

ONE MONTH CREDITS MARKS. 

TH PR TH PR TH PR 
  2  50  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semester IV 



M.Pharm-4101-: Research Project and M.Pharm-4102-: Research 

Colloquium 

LearningOutcomes:Thelearnerwillbeableto: 

1. applyknowledgefordevelopmentandevaluationofconventional,novelandmodifieddrug 

delivery systems 

2. present the research and develop aptitude, attitude, communication, presentation and soft 

skills 

 

SEMESTER SUBJECT 

IV ResearchProject 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 

- 36 20 -- 500 -- 
      

 

 

SEMESTER SUBJECT 

IV ResearchColloquim 

WEEKLY ASSIGNMENT CREDITS MARKS. 

TH PR TH PR TH PR 
 -- 4 -- 100 -- 
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