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Objective: To inculcate an understanding of research methodology in

pharmaceuticalsciencesandstudyvariousaspectsguidelines,regulationsand

ethicsassociatedwithit.

1.Toidentifyresearchproblems,itsimplementationandevaluation.Tosurvey

variousresearchfundingagenciesforresearchprojects.

2.Conceptsofbasicresearchandabriefoverviewofresearchproblem.

3.Tounderstanddesignofexperiment,generalmodelofprocessandintroduce

riskassessmentanduncertaintyassociatedwithexperimentalmodeling.

4.Tostudyindetailconceptsofmathematicalmodelingandtypesinvolvedin

theprocessesofformulationofmodelbasedonsimulation

5.Tostudydifferentstatisticalmethods,toanalyze,processandintroduce

softwaresusedindataanalysis.

6.Toinculcateanunderstandingofresearchdeliverablesintheformofvarious

publications,thesiswritingandpresentations.

7.Tolearnprinciplesofethicalconsiderationsinvolvingresearchandissues

relatedtoplagiarism.

8.TolearnabouttheIPRandpatenting.

Preassessment:Determinationofentrylevelknowledgeofresearchstudentabout

researchmethodologyinpharmaceuticalsciencesbasedonquizzes,question&

answers



Module1 IntroductiontoResearch 1credit

Objective

s

1.Identificationofandorientationtotheresearchproblem

2.Tounderstandneedsofthesociety,countryandworldasa

whole

3.Toidentifytheresearchareaandorientationtoresearch

area

4.ToknowvariousresearchfundingagenciesinPharmacy.

5.Tolearnaboutthesourcesofinformationrelatedtoresearch

area.

6.To study and understand research publicationsin the

identifiedresearcharea

7.Tolearnplanning,executionandimplementationofthe

schedule.

8.Tolearnhandlingandmaintenanceofvariousinstruments.

Contents TopicsCovered 15

1.Research

Introduction to research,idea aboutthe fundamental

research,andselectionoftheresearchprojectsbasedonthe

needsofthesociety,countryand world contributing to

scientificadvancementsandtechnicalapplications,objectives

andscopeofwork,thestepsinvolvedinresearch.

2.Literaturereview

Importantmethodsandsourcestosearchforliterature

(Primaryandsecondarysources),referencingandsearch

fromJournalsandPatents,Literaturesearchusinginternet

andwebbasedinterfaces,suitablesearchengines,advanced

searchtechniques&databases.

Reviewandcompilationofthecollectedmatter.

3.Funding&Scholarships

(2)

(3)

(3)



Agenciesfundingresearchinpharmaceuticalsciencesand

scholarshipsforresearch.

4.ResearchPlan&Schedule

Developing research plan and schedule, designing

experiments,writingexperimentalprotocolsincludinganimal

studies protocols taking prior sanction from Ethical

Committeesforthesame,activitycharttoplantheresearch

workinthepermittedtime.

5.ImplementationandDocumentation

Collectingtherequisitesoftheexperimentstobeperformed

inadvance,tofollowtheprogramstrictlyaspertheschedule,

maintaining the r¬¬¬¬¬ecords ofallthe experiments,

incorporating new modifications in the experiments to

contribute towards the betterment of technology,

maintenanceofequipments/instrumentsandlogbooksforall

theinstruments,tocomeoutwithinnovativeideas.

(3)

(4)

Assigned

writing&

Exercise

activities

Researchstudentwillidentifytheresearchproblem ofinterest,

collectliterature,planthework,executetheschedule,implement

innovativeideas,gatherandanalyzedataandpresentitintheform

ofreviewarticlesor/andpresentseminar.

Assigned

Reading

1.B.D.John,A.L.BrownandR.R.Cocking(1999).HowPeople

Learn:brain,mind,experienceandschool.Washington,DC:

NationalAcademyPress.

2.J.R.Fraenkel,N.E.Wallen,(2008)How toDesignand

EvaluateResearchinEducation,7thEd.Boston:McGraw-

Hill.

3.K.E.David,(2009)Curriculum DevelopmentforMedical

Education:ASix-StepApproach,2ndEd.TheJohnHopkins

UniversityPress.ISBN0-8018-9367-4.

4.N.Peter,(2009)Leadership:TheoryandPractice.3rd Ed.

ThousandOaks:SagePublications.



5.G.Bordage,B.Dawson,(2003)Experimentalstudydesign

andgrantwritingineightstepsand28questions.Medical

Education,37(4):376-385.

6.B.J.Avolio,F.O.Walumbwa,T.J.Weber,(2009)Leadership:

Currenttheories,research,andfuturedirections.Annual

ReviewofPsychology,60:421-449.

7.C.R.Kothari,2004.“ResearchMethodology”.2ndEd.New

AgeInternational(p)Limited,Publishers.

Module2 DesignofExperiments(DOE)&MathematicalModeling 1credit

Objective

s
 Tolearnvariousmethodsofdesignofexperiments

 ToacquaintresearchstudentswithvariousStatistical

Techniques

 Toemphasizetheuseofthesetechniquestodesign

experimentsandtoanalyzegenerateddata

 •Toidentify,analyzeandsolveproblemsrelatedto

biostatisticsusingstatisticalsoftwares.

Contents TopicsCovered 15

I–ExperimentalModeling

a.Definitionofexperimentaldesign,singlefactorexperiments

blockingandnuisancefactors,guidelinesfordesigning

experiments

b.Generalmodelofprocess:Inputfactors/variables,output

parameters/controllable/uncontrollablevariables,

dependent/independentvariables.

c.Introductiontoriskassessment,reliability,sustainabilityand

uncertainity

d.OptimizationTechniques,Optimizationusingfactorial

designs,Compositedesigntoestimatecurvature

(5)



II–StatisticalTechniques&theirApplicationindataanalysis

a.BasicsofProbabilityDistribution

b.StatisticalComputing&DataManagement

Datamanagementprinciplesandconceptsusingrelational

databasesoftware

c.PrinciplesofStatisticalInference

Keyconceptsofestimation,PointEstimatesandInterval

Estimates,

Conceptofmean,medianandmode.Standarddeviation

andrelativestandarddeviation,ConstructionofNormal-

theoryconfidenceintervals,Theoryofestimationincluding

hypothesistests;methodsofinferencebasedonlikelihood

theory,writingthehypothesis,Studentst-test,Introduction

todistribution-freestatisticalmethods.

d.LinearModelsandExperimentalDesign

Methodofleastsquares;regressionmodelsandcorrelationand

relatedstatisticalinference;multipleregressionswithmatrix

algebra;modelconstructionandinterpretation.ANNOVA(oneway

andtwoway),plannedversusposterioricomparisons,twoway

analysisofvariance.

III-Mathematicalmodeling

Conceptsofmodeling,processesofformulationofmodelbased

onsimulation,variablesandmeasurement

(1)

(2)

(2)

(5)

Assigned

writing&

Exercise

activities

Studentwillcompileandanalyzethedataobtainedusingvarious

statisticalmethodsandexperimentaldesignsandpresentinthe

formofwrittenprojectreportandorseminar.

Assigned

Reading

1.Stanford Bolton, Charles Bon (2004) Pharmaceutical

Statistics,PracticalandClinicalApplications(Fourthrevised.

ed)MarcelDekker,Inc.

2.Dowdy,S.,andWearden,S.(1991)StatisticsforResearch



(2nded.),NewYork:JohnWiley.

3.Freund,R.J.,andWilson,W.J.(1997)StatisticalMethods

(rev.ed.),SanDiego,CA,AcademicPress.

4.Miller,R.G.,Efron,B.,Brown,B.W.,andMoses,L.E.(eds.)

(1980)BiostatisticsCasebook,NewYork:JohnWiley.

5.Steel,R.G.D.,andTorrie,J.H.(1980)Principlesand

ProceduresofStatistics:ABiometricalApproach(2nded.),

NewYork:McGraw-Hill.

6.Woolson,R.F.(1987)StatisticalMethodsfortheAnalysisof

BiomedicalData,NewYork:JohnWiley.

7.Wackerly DD, MendenhallW, Scheaffer RL. (2008)

MathematicalStatisticswith Applications,7th edition,,

DuxburyPress,USA.

8.PiantadosiS.(2005) ClinicalTrials a Methodological

Perspective,2ndedition.JohnWiley&Sons.

9.SennS.(2002)Cross-overtrialsinclinicalresearch,2nd

edition.Wiley.

10.JennisonC.and B.W.Turnbull.(1999)Group sequential

methodswithapplicationstoclinicaltrials.Chapman&Hall.

11.RelevantarticlesfromJournals.

Module3 RegulatoryPharmaceuticalGuidelines 1credit

Objective

s

1.To createathoroughunderstandingofimportantregulatory

conceptsinPharmacy

2.ToencouragelearninganddevelopmentinDrugRegulatory

Affairsanddocumentation.

3.Toacquaintresearchstudentswithvariousphilosophiesof

drugregulatorycontrols,practicalinputofinternationalbodies

andnationalagencies.

Contents TopicsCovered 15

1.Indiandrugregulatoryauthorities,CentralandStateregulatory

bodies(FDA).

(2)



2.DrugApprovalProcessasperUSFDAguidelines-CDER,

INDA,NDA,ANDA’澙.ClinicalTrialsanditsvariousPhases.

3.ScheduleYandGoodClinicalPractices(GCP’澙)andGLP’澙.

4.TheConceptofCTDApplicationandE-submission

5.IndianGMPCertificationandWHOGMPCertification

6.Attempt towards harmonization of Global regulatory

requirements–ICH guidelines-(Q1– Q10)withspecial

emphasisonstabilitytesting,Qualitybydesign(QbD)and

validationguidelines.

7.OECDguidelines

8.Country-basedregulatoryguidelines

(3)

(3)

(1)

(1)

(3)

(1)

(1)

Assigned

writing&

Exercise

Activities

Studentswillsearchthevariousguidelinesavailableand

willpresentthesamefollowedbygroupdiscussion.

Assigned

Reading

1.Guarino,R.A.(1987)New DrugApprovalProcess,Marcel

Dekker,NewYork.

2.John J.Tobin and GaryWalsh (2008)MedicalProduct

Regulatory Affairs:Pharmaceuticals,Diagnostics,Medical

Devices,JohnWiley&Sons.

3.DouglasJ.PisanoandDavidS.,Mantus.(2008)Regulatory

Affairs:GuideforPrescriptionDrugs,MedicalDevices,and

Biologics,SecondEdition,InformaHealthcare.

4.HeleneI.Dumitriu,(1997)GoodDrugRegulatoryPractices:A

RegulatoryAffairsQualityManual(GoodDrugDevelopment

Series),Vol1.

5.www.drugscontrol.org/

6.http://www.fda.gov/Drugs

7.www.mhra.gov.uk

8.http://www.ich.org/u

9.www.oecd.org/



Module4 ResearchDeliverables 1credit

Objective

s Todevelop professionalapproachinwriting ofthescientific

articles.

TodevelopskillsofpresentingresearchworkatNationaland

Internationallevels.

ToaccessclaimonIPR

Contents TopicsCovered 15

VariousFormsofPublication:Thesis,ResearchPaper,Reviewarticle,

Poster,Presentation,Patent

I–Thesiswriting

Introduction,Literature Review orState-of-the-Art,Research

Approach (methodology), Results or findings, Discussions,

Conclusions,References,Appendices,Scopeforfuturework

II–Research&Reviewarticles

Thesources,formatformanuscriptwriting,differentformatsfor

referencewritingforbooks&researchpapers,impactfactorfor

journals,documentation,organization,Processingandanalysisof

data,acknowledgingofreferencematerial,bibliography,andend

note.

Issuesrelatedtoplagiarism,copyrightlaws.

III–PresentationoftheResearchpapers

Introductiontopresentationtools,featuresandfunctions,creating

presentation,customizingpresentation,makingpresentationusing

MicrosoftPowerPoint,orasimilartool.Collectingaresearchpaper

ofinterestandgroupdiscussion.

IV–IPRandPatenting

1.Tostudythebasicsofpatent,inventionsandcomponentof

patent.

2.PatentinginIndia&outsideIndia.

(3)

(3)

(3)

(6)



3.TRIPS

4.WIPO

5.PCTfiling

Assigned

Reading
1.Alley,Michael.(1996)TheCraftofScientificWriting.3rdEd.

SpringerScience&BusinessMedia,Inc.,NewYork,N.Y.ISBN

-100-387-94766-3

2.Hult,ChristineA.(1996)ResearchingandWritinginthe

SciencesandTechnology.AllynandBacon,Boston,MA.

ISBN0-205-16840-X

3.McMillan,V.E.(2006)WritingPapersintheBiological

Sciences.2ndEd.BedfordBooks,BostonISBN0-312-11504

4.RodneyRyder(2002)IntellectualpropertyandtheInternet,

Lexisnexis-Butterworths,NewDelhi.

5.PatentSystemandRelatedissuesataglance(1990)New

Delhi,NationalworkinggrouponPatentLaw.

6.MartinJ.Adelmanet.al.(1998)CasesandMaterialsonPatent

law,NewYork,WestPublishingCo.

7.P.Narayanan(1985)PatentLaw,2ndEdition,Calcutta,Eastern

LawHouse.

8.BrainC.Reid.(1993)2ndEdition,Apracticalguidetopatent

law,London,SweetandMaxwell.

9.Ramappa,T.(2000)IntellectualPropertyRightsunderWTO:

TasksbeforeIndia,NewDelhi,WheelerPublishing.

10.J.R.Fraenkel,N.E.Wallen(2008)HowtoDesignandEvaluate

ResearchinEducation,7thEd.Boston:McGraw-Hill.




