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Abstract:Lifeanddiscoveryorresearchisajourneyofself-findingwheresolitarilyand

constantlyposessomechallengesbesidesandopportunitiestolearnandgrowfurther

more.Allarenoteverfacilepathsandconfrontsoftenunexpectedtwistsandturnswith

subsistsense ofgone and uncertainty.Nevertheless underanycriticalstates of

diversityandcrucialinstantsofadversitythatmadeindividualabletohuntinwardforte

andresilience,sotoacquirealongsideembracetheunknownormistwiththeopen

perspectives.Researchanddevelopment(R&D)arevisionaryplusmethodicaleffort

initiatedtoproliferatethecognizanceandknowledgedomains.R&D containsviable

assortments which are instituted and analysed forauthentications so to boost

perceptionsoffirm issuesasdescribedbypreciseconsiderationtotheregulatory

basesofpreconceptionsandmistakes.Suchundertakingsareconsideredbymeansof

liabilityandmonitoringofbiasness.Researchdealstheelaborationofkindofpreceding

exertioninthatmeadowVis-aVisallprosandcons.Theresearchinvolvedtestimonial

validly of devices,processes,tests,studies which can redo basics of earlier

developmentsortheplansintoto..
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Introduction-:

Thisprevalenterafacesevermutableregimeoflifepatternsandscientificprogresses



throughouttheglobe,aseachpartoflifeandscienceelsepursuevicissitudesatevery

gains and attainments every so often as seek by progressive expectations and

functioning amenities byeach one.Todayeverdegrading environmentaland life

patternsemergewithnewdisastersanddiseaseswhichneedprominentsolutionsand

medicinestotacklehostilitiesposeinfrontofplanet-earthandman.Eventuallyground-

breakingeffortsought toputinthesphereofdeterioratinglifestylesand inthe

scientificR&Despeciallywithrespecttochemicalandpharmaceuticalindustriessoas

to matchprescribed WHO andalliedguidelinesbyregulatory agencies inthe

respectivecountries.

Thedrasticcompetingeraencountersassortedconfrontingaspectsincludingmany

openchoicesinalmostalldomainsofS&T.Yetagoodandacheaperoptionisnotthat

muchaccessibleandfeasible.Themainchallengeofpharmaceuticalandchemical

industriesistopreparegoodqualityproducts/feedstockinacosteffectivemanner.As

likepreviousage,itisimpossibletosurviveintrademarketforlongspanwithoutits

productevaluations’andcontinuousimprovementinproduct’squalitywithrespectto

itscost.

Priorto globalisationin1992,therewasnobigcompletionforchemicalaswellas

pharmaceuticalindustries and both sectors were having monopolies fortheir

manufactured productsbesidesthistheirclientswerealso had no otheroptions.

Nevertheless today China has provided multiple cheap solutions forcompetitive

products and appear manifold supplier globally whereas Indian chemicaland

pharmaceuticalindustriesfacestheproblem ofcosteffectiveproductsgenerationat

theirownend inordersurviveinmarket.DuetosuchglobalcompletionbootsR&D

effortsforeachsectorofIndianindustrytobecomeproficientsubstitutetoChina.

Indeedindustriesthatdon’tadoptchangeswithprevailingtimecanlosttheiridentityin

future.HencecorrespondingR&Dactivitiesaremusttobeconcernwithutmostpriority

forallindustriesparticularlyPharmaceuticalandchemicalindustries.Thisoverview

cites the vitality and functioning of R&D functioning and its role in Indian

Pharmaceuticalandchemicalindustries.

R&D Model:Theresearchisanondirectedrudimentaryskillalongwithdirectedor



pragmaticsciencewhichassistedgrowthinresearchandconsequencesininnovative

products,processesfrom appviablesources.Incontraststoproductdevelopment,

researchisanideaexplorationthantangibleoutputtobemarketedfurther.Asan

ambiguityanynew ideamayormaynotbefruitful.Whileinventionisanideabeing

convertedtothepracticableaftermath.

Researchanddevelopment isinvestigativeactivitythroughwhich anyprofessional

decisionsarebeingdone calculatinglytobeconducted.R&Daimsdiscoverythatcan

eitherleadsto new products,procedures orimprovementinexisting productsor

procedureswhichappearsmuchstrategicforprospectivegrowthaspertheverdictof

managingauthorities.R&Downsprimeobjectiveofdevelopingadifferentknowledge

purview byaffixinginterandormultidisciplinaryareasinordertoderiveprofitable

solicitudefunctions.Essentiallysubsiststwo kindsofresearch namelybasicand

appliedbeingfurthercategorisedasacademicandindustrial.Thebasicresearchisa

scientificpursuitaimedatgeneratingoriginalknowledgeaboutphysical,biologicaland

socialphenomenawhereasappliedresearchconvertsideaintodirectutilisationvia

existed understanding and geared to solve the specific confrontations under

considerations.

Indianscholarscarryoutacademicandbasickindofresearchintheirinnatehosted

educationalinstitutesandnativeuniversitiesincludingIITs,IISc,ICER,IICTandmany

CSIRlaboratoriesalsolaidsteppingstoneforanindustrial/appliedresearch.Although

industrial/appliedresearchisalsobeingperformedindifferentindustryScientists

/chemistsintheirin-houseR&D.AllsuchindustrialresearcharemonitoredbyR&Dhead

andleadbyalliedteam leadersaswellasqualifiedandexpertiseinconcernedfields.

Such industrialresearch comprises ofprocess labs,analyticaldevelopmentlab,

intellectualpropertydepartmentandqualityassurancecell.Sometimesbothbasicand

appliedresearchesareaccompaniedaspertheorganisationalneedandcuriositye.g.

Thosepharmaceuticalcompanieswhichareinterestedinnoveldrugdiscoveryandits

subsequentcommercialproductionafteritsapprovalbyregulatoryagencies.

ProcessResearch:Theforemosttaskofscholars/Scientistsinprocessresearchisto

design,formatandimplementtheacquiredprojectsoncommercialscalethrough



strategicpreview.Asperlearntandexpertisefields,theseresearchersgrow synthetic

andsystemsandexecuteowndeveloped/inventedtheoriesinpracticebothinchemical

andpharmaceuticalindustries.

Pharmaceuticalresearchesfocusonsynthesisofactivepharmaceuticalingredients

(API)anditsenduseinpharmaceuticalapplication.Syntheticresearchisconductedso

astodiscovernoveldrugmoietiesalongwithadvancedsyntheticroutestobeusedin

formulating pharmaceuticals.Scientistscarried an experimental investigationson

drugstobedeliveredintheform ofinjections,tablets,oralliquidsandointments.Prior

topharmaceuticalformulation,profilesofsomenovelleadmoleculesarethoroughly

scrutinizedbymeansofprogressiveanalyticalmethods/techniquesincludinghigh

performance liquid chromatography, Gas chromatography(GC)besides classical

analysis through spectroscopic techniques like UV-Visible,NMR,NMR,mass

spectroscopy,X-rd,Ramanspectroscopyetc.Manytimedrugmodellinganddockingis

tooperformedfornewchemicalentities(NCE)ornoveldrugdiscovery.

Researchscientistsrequirehighleveldataanalysis/collectionofdatabases,thus

requisitepotentialskillsandexperiencesofcriticalproblem solvingcriteriainanalysis

andcharacterizingdevelopednoveldrug–likelymoleculesbymeansofspectroscopic

techniques/analyticaltools.

VariedR&Dscientistscancollaboratenationallytogetfruitfulresearchoutcomesby

cascadingthemutualexpertiseandbasedonassessingmethodologiescarryoutthe

experimentsbyreferencingearlierdocumenteddatabases.Theseresearchersmaintain

recordeddataofalltheproceduresperformedwithasynopsisandupdatethedata

basestoensureaptandfaciledevelopingprocesses.Supplementaryvitalscientific

skillsarealsoinvolvedviz.planning,evaluationandexecutionoftheperformedtests

throughstudiedconsequences.

Furtherpharmaceuticalresearchisbroadlyalienatedasbasicresearchandgeneric

domain.The basic research involves the findings forthe developmentofnovel

pharmaceuticaldrugsdeliverytothetargetedsitesbyadoptinginnovativesynthesis

followedbytheirclinicaltrialstudies.Afterefficaciousresearchfindings,authorityapply



foranintellectualpropertyrightsasapatentforthesaidprocess/product/designbeing

validfornext20years (nocompetitorinfringeduringthisprocess).Europe,USAhave

patentextensionvalidityof5years whereascanhasthepatentextensionvalidityof

justtwoyearsonly.Duringthispatentedspancompanyearnutmostprofitabilityand

cangetpatentextensionbasedondateoffillingwithexpertlegalsupports.Inpatent

validity period InnovatorCompany earns all-outrevenue due to monopoly being

protectedunderpatentright.

GenericResearch:Genericresearchisaneloquenttacticmeantincomprehendingthe

wayentitiesmarksenseofaphenomenonorasituationbasedonwhatdriveworkbest

in discovering options forqueries to be analysed.Such generic research covers

developingnew drugsatitscosteffectivemanufacturingprocess.Thepatentoffice

allowstoenterotherpharmaceuticalcompaniesapartfrom parentcompanyafterthe

stipulatedexpiryspanofawardedfundamentalpatentrights.Inthisphaseofresearch,

numerouscompaniescanentersubjectedtoinnateresearchabilities.HereinResearch

Companyacquirespatentprotectionasprocesspatentwith20yearspatentvalidity

span.Thesecompaniescan’tgetsupremeprofitabilityaslikeparentcompanyforits

basicresearchduetotheaccessofnumerouscompaniesinplaceofsingleownerin

caseofbasicresearchanddevelopments.

GenericResearchincludesdevelopingnovelprocessese.g.forparentdrugsafterits

patentexpiryrightsincosteffectivemannerbyadoptingnovelrouteofsynthesis.Such

R&Dinvolvesthealternationoffeedstock,solvent,catalyst,reagentsandsuggesting

greenpreparationsinordertoreduceenvironmenthazardskeepingthefinalchemical

skeletonalikeparentdrugbeingnon-infringingwith theparentcompanyprocessor

processesdevelopedbyothercompetitorcompanies.Itseffectondrugdeliverysystem

tohuman/animal(invivo/in-vitro)isaccessedbymeansofbio-equivalencestudy

insteadofclinicalasfollowedinbasicresearchofnoveldrugs.Alsothecostgeneric

researchisnothighaslikethatofbasicresearch.

Analyticalresearch-:Itistheresearchfordevelopmentofanalyticalmethodsfornovel

drugs/genericdrugsanalysis.Thisinvolveschromatographicanalysismethod,classical

analysismethodandspectroscopicanalysistechniquesdevelopment.Theanalytical



scientistsalsoneedstomaintainalldatabasesofproceduresworkedonwhichfinally

needstogetvalidateditsperformancebeforeitscommercialapplication.

DevelopmentQualityAssurance(DQA):Thequalityassuranceistheproactiveand

reactiveactivitiesorprocessesandpracticesasintendedincertifyingthehighproduct

quality/value.Beingapartofaqualityassuranceitcanensuresthedeliveredworkitem

toencounterselectedqualitystandards.Qualityassurancemeasures/offerswarranty

forthequalityofsyntheticproductsasderivedundermanufacturingfacilityinchemical

orpharmaceuticalindustry.Thequalityassurancesoweakeyfunctionofcertification

/documentationbesidesitcontroltheindustrialsystem tomanufacturethequality

products.Qualityassurance monitors allthe research and developmentactivities

performedbyprogressivescientificandanalyticallaboratories.Fundamentallyquality

assuranceprocessesareperformedinfiveprimephasesnamelydiscovering,planning,

designing,executing and improving.Theaim underqualityassuranceisto define

practicaland non-functionalprogram requisites and testing concerned correlation

withintheperspectivesandtheobjectivesofcommerce/trade.

Thequalityassurancecellpreparestandardoperatingprocedures(SOPS)areusedto

preparedocumentsrequired forallresearchactivitiesand to ensurethedatafor

calibrationofweighingbalances,analyticalinstrumentsasupheldbyworkingscientists

ofthelabs.Laboratoryresearchersalsoscreenthefactthefactsandfindingsas

generatedbyscientistsinprocessingandanalyticaldepartmentinproperwayasper

approvedSOPsforenablingeasytracingofdata.Theapprovalofthefinalprocessesor

methodsbeingestablishedbyresearchersisneededtobescrutinisedwithcalibration

/optimisationtoavoidnativedeviationsifany.Suchactivitiesauditallfeasibleresearch

activities and suggestsome changes ifneeded.SOP analysis too advises viable

alternations and controlling requirement at varied phases of

processes/procedures/methodsofcommercialisationthroughchangecontrolpractices.

IntellectualPropertyDepartment(IPD)-:Thisisveryimportantdepartmentforresearch

activities.Itmakesavailableallpastdataintheform ofLiteraturesearchtothe

researchscientistsfortheirnew productdevelopment.Itensurestheinfringement

analysisofprocesses.Onlyaftertheapprovalbythisdepartment;processscientistcan



proceedfurtherfortheirresearchactivities.Itcontrolsalllegalandscientificactivities

relatedwithprocessresearch/analyticalresearch.Oncetheprocessisfinalised,the

patentisfiledbythisdepartmentandallqueriesrelatingwiththeprocessarebeing

sortedoutbythisdepartment.

RegulatoryAffairs-:Ingenericpharmaceuticalcompany,TheAPIresearchfilesdrug

masterfiling(DMF)andFormulationresearchfilesAbbreviatedNew drugapplication

(ANDA)forinternationalmarketinUSandtherestoftheworld(e.g.USDMFforUnited

states ofAmerica & e-DMF forEuropean countries).This is getting analysed by

internationalregulatoryagenciesofconcerned countries/domain.Thesefilingsare

donebythisdepartmentaftercompleteinternalreviewofprocess/procedures/methods.

Thequalityassuranceandregulatorydepartmentarebeinginterconnected.Onlyafter

receivingpermissionbyinternationalregulatoryagenciesforDMFandANDA,thesaid

companyisgettingpermittedtodothebusinessinthatspecifiedcountries.

Inshort,anyresearchisteam activity.

Inchemicalindustrysimilartypeofresearchactivitiesareperformedwhicharebeing

productapplicationbasedanditisnothavingsomuchcriticalregulatoryrequirements

aslikepharmaceuticalproduct.Itisteam ofscientists/professionalsin process

research,Analyticalresearch,Quality ass111urance & Intellectualproperty rights

department.

NewproductdevelopmentProcessmodelisbeingasbelow

Ideageneration----Businessanalysis----TechnicalDevelopment----Prototype----Pilottrials-

--Marketintroduction

TheexpenditureonR&Dbyanyindustryissetbyconsideringitsreturnoninvestmentby

entrepreneur.Theproductdevelopmentphaserequiresspendingmoreexpenditure

whichishamperingtheproductcostduringitsinitialcommercialisationphase.

InPharmaceuticalIndustrytheworldwideexpenditureonR&Dwas£141millionin2006

whichhasbeenincreasedby40%in2015&wasexpectedtoriseby60%in2020.



DuetohighercostonR&D,innovativedrugsarebeingmorecostlythangenericdrugs.

Indiangovernmentissupportingnewresearchactivitiesinindustryaswellasinvarious

academicuniversities.ThisismonitoredbydepartmentofScience&Technology(DST).

Howeverthisfundingprovidedbythem istoomuchlesserascomparedwiththat

providedindevelopednations.Thereissteadyriseof13%onR&Dexpensesfrom 1970.

Thedevelopmentofnewdrugsrequiresalongerperiodofresearchactivities,because

science&technologicaladvancementhaveprogressedastatewheretherearenomore

easytargetstoidentifyandincreasedcompetitiontoexploitnew opportunitiesinthe

marketleadstodeclineinPharmaproductivity.

TypesofR&Dactivities-:

A)NewproductDevelopment

B)ProcessDevelopment

C)ProductImprovement

D)Technicalservices

A)NewProductDevelopment

Itisactuallyrelatedwithnewmolecularentitiesinventionforvariousapplications.The

newproductdevelopmentisundertakenbasedonassignedobjectivesbyentrepreneur

inassociationwithcompany’shighermanagement.Itisbeingthoroughlyanalysedin

businesspointofview.Theentrepreneurexpectsmaximum returnsoninvestment.This

activitytakeslongertimeforresearch&ifitispharmaceuticalproductitwilltakemore

timeascomparedwithchemicalproductasitinvolvesdevelopment&drugdelivery

throughclinicaltrialsthroughdifferentphasesandapprovalbyregulatoryagencieslike

FDAWhiledevelopmentofnewmolecularentity,specialattentionisrequiredtopayfor

itscosteffectiveness,legalandenvironmentalimplications.

B) ProcessDevelopment

Thistypeofresearchactivityrelateswithexistingproductsrunninginindustry.It



involvesprocesstimecyclereduction,useofnovelcatalystforincreasing%conversion

ofreaction,replacementofcostlyreagentsbycheaperoneallofwhicharerelated

ultimatelythecostreductionofproduct.Thisisrequiredduetoincreasedcompetition

inmarket.Sometimesstrictnessbygovernmentpollutioncontrollingagenciesbans

someproductmanufacturingevenitwillbeprofitable& goodrevenuegenerating

productforindustry.Insuchcases,highermanagementofindustryinsistsadoptionof

greenchemistryforthatparticularprocess.

C)Productimprovement

Thisisalsorelatedwithexistingproduct&processcarriedinindustry.Sometimes

productrequiresbetterqualityasdemandedbyendcustomers.Thisinvolvesreduction

inimpurityprofiling&otherqualityattributesforimprovingitsperformance.

D)TechnicalService

Thisisrelatedwithexistingproducts&newlylaunchedproductsbyindustry.Marketing

professionalsarerequiringtechnicalsupportforqueriesregardingcompany’sproduct&

sometimestroubleshootingsatplantlevelwithpropersolutionareneeded.Allthese

aresupportedbyR&D&knownasTechnicalservice

ImportanceofR&D-:

 Itiscrucialforindustriesforsurvivingincompetitivemarketeitherbylaunchingnew

chemicalentitiesorimprovementinexistingprocessaspercompany’sobjective

 Forfulfillingchangingdemandsofcustomers.

 ForcontinuousTechnologyevolution/improvementofproductsaspercustomer

needs.

 Itisfundamentalformarketingprofessionalsfortheirtechnicalsupportrequirement.

 Fordeveloping efficientproduction process in terms ofcostreduction,social

impacts&environmentalimplications.



 Fornew vendorqualificationsbyperformingexhibitbatches&studyitsimpacton

productquality

HowdoesthenewproductselectioninR&D-:

Basedonbusinessanalysis,marketanalysis,managementsetstheirobjectivesfor

theirgrowthwhichinturnreflectsintermsofmaximum revenue&profitability.While

selectingnewproducts,industrymanagementstudiesthefeasibilityofsaidprocessin

theirexistingproductionfacility.Thenewlyintroducedproductshouldnothamperthe

existingproductionprocessasrevenuefrom new productstrialsisuncertaintillits

successfulmarketintroduction.Ifrequired,companycanerectnewproductionfacility

basedonproductmarketdemand.Managementalsoanalysethestrengthofexisting

manpower,process&productsafetyinordertomakeminimum losesifany

Whileselectingtheproducts,companymanagementneedstoconsidertwoaspectsof

productportfoliowhichareasbelow,

 Theproductswhicharelowvolumewithhighprofitmargin

 Theproductswhicharehighvolumewithlowprofitmargin

Theproductslikegemcitabin,anastrazole,Cis-platinetccomesunderfirstcategory&

usedforanticancertreatmentwhereastheproductslikeEtodolac(anti-inflammatory

drug),Lumefantrine(Antimalarialdrug used in combination therapy)comesunder

secondcategory.Thisisthecaseofgenericdrugpharmaceuticalindustries.Same

casesareapplicabletoChemicalindustries.

Thecaseofnew chemicalentities(NCE)productselectionsolelydependsonthe

strengthofR&Dprofessionals,facilityavailable,andfundingcapacityofsaidindustry

and governmentpolicies forencouraging new research.Mostofthe innovator

industriesarefrom US,Japan,Germany,Chinaetc(Johnson& Johnson,Novartis,

GlaxoSmithKline,EasaiPharmaceuticalsetc.).EvenIndiahasmuchpooloftalents,but

itisregretfulthatnooneIndianPharmaceuticalCompanybecomesInnovatorCompany.

SomeIndianhostpharma-companiesviz;Dr.Reddy’sLab,Glenmark,andRanbaxyetc.,

aretryingtodevelopinnovativedrugsbutunfortunatelycannotreachtofinalphaseof



drugapprovalbyregulatorybodies&cannotcommercializethenewmolecularentities.

Germanyisbeingparentalcountryformostofthecolorantsdevelopment(Pigment&

dyes).SamecaseisthereforNCEinchemicalindustriesexcepttheCompanylike

Gharadachemicalswhichwasresearchdriven&hadbeenpocketednumberofnational

&internationalawardsfortheirinnovativeproducts&process.ActuallyIndianchemical

industryhashugepotentialofChemicalmanufacturing& outperformer.TheIndian

chemicalindustryhaspotentialtoplaceIndia’snameoninternationalmap.Thissector

isprojectedto grow by11to 12% in2021-27& 7to 10% in2027to 2040.New

governmentalpoliciesaremoreencouragingfornewentrepreneursinthissector.R&D

needstodevelopgreentechnologies&commerciallyviableprocess.Therearestill

somechemicalsusedpharmaceutical/chemicalindustryforwhichIndiahastodepend

onChinaandothercountriesforitscosteffectivesupply.e.g-7-EthylTryptopholakey

starting materialofEtodolac.No single commercialmanufacturerfound forthis

chemicalin,Indiatilldateevennumberofpatents&papershavebeenpublished.

HowshouldbeIndustrialR&Dfacility?

 Industryshould havedelegateR&D professionalsfordeveloping costeffective

environmentalfriendlymoieties/processeswithgoodprofitability.Theyshouldbe

abletodocostreductionsofexistingprocess/productsinordertocompetein

market.

 CompanyshouldprovideadequateR&Dfacilityforcarryingouthazardousreaction

likecyanation,oxidation,nitrationChlorinationinsafemanner.

 Goodawarenessofsafetyisrequiredinallprofessionals.

 Shouldhavegooddocumentationpracticesasrequiredbyregulatorybodies&audit

tingteam withpropertraceability.Availabilityofdesiredsops(standardoperating

procedures)foralltypesofoperationsperformedinR&D.

 AdequateLibraryandoronlineliteraturesearchfacility

 Regulartrainings.



 Collaboration with academic institutes like universities,NCL,IICT,IIT etc.for

manpowerhiring & scientific supportfrom distinguished professors forbetter

technologicalevolution.

 Availabilityofproperanalyticalteam &instrumentsforproperanalysisofproduct

developed&inprocessanalysis.Otherwiseagoodpublicanalyticallabshouldbe

availableinlocalornearbyareaforcarryingcriticalanalysis.Withoutproperanalysis,

R&DScientistscannotprogresshiswork.

 AllR&DprofessionalsneedtofollowstrictlyGoodlaboratorypractices(GLP)

PathwayofR&Dfunctions

ThepathwayofR&D function isthewayfrom productdevelopmentstageto its

commercialisationstep.Thedifferentpracticesarebeingadoptedbychemical,generic

drugmanufacturer&innovativedrugmanufacturingcompany

A]R&D-ChemicalIndustries-:

 AllocationofprojectsforNewmolecularentitiesbymanagement

 Literaturesearch

 Finalisationofinnovativeroutesforitschemicalsynthesis.

 Infringementanalysisbyintellectualpropertyrightsdepartment(StageI)

 Orderingofrequiredchemicals.

 Checking&screeningoffinalisedchemicalroutes.

 Optimisationofscreenedchemicalsynthesisroute

 Parallelly analyticalmethod developmentwork is started forits in process,

intermediateandfinalproduct.

 Structure elucidation and confirmation ofintermediates & finalproductby

spectroscopictechniqueslikeNMR,IR,UVspectrometer,XRDetc.



 Afterroutefeasibilityandstructureconfirmation,thefeasibleprocessisoptimised

withrespecttoitsyieldimprovement,processtimecycle,reprocessingofproduct

solventrecovery,environmentalaspects,preliminary HAZOP study etc.,green

technologyadoptionwhereverpossible.

 Infringementanalysisbyintellectualpropertyrightsdepartment(StageII)

 Analyticalstandard.preparationwithitscharacterisationanalysis

 Rawmaterialvendordevelopment&approval

 Afteroptimisation,Labscaleupstudyisperformedfrom gram scaletokilogram

scale.

 Studyonparticularonchemicalapplication.

 Pilotplantstudyiscarriedoutinordertostudyitsplantfeasibilityforequipment

selection,scale up on plantscale;waste generation etc.Here generallythree

batchesareperformedwithfreshsolvents&raw materialsandonewithrecovered

one.

 Completeanalysisofproductsobtainedafterpilotplanttrials.

 Planttrialsofsaidprocesswithitsprocessvalidation

 FinalHAZOPstudy.

 Completeanalysisofproductafterplanttrialswithrespecttoitsplanttrials

 FinalInfringementanalysisbyintellectualpropertyrightsdepartment(StageIII)

 Consumptionnorm &Costanalysisreview.

 Introductionofproductinmarket

 Product/ProcessfilingbyIPRforitsnovelty.

 CommercialisationofProduct.



B)R&DingenericPharmaceuticalIndustries

Itistypeofappliedresearch&followssimilarstepsaslikechemicalresearch.Butthe

facilityrequiredforitsscaleupanditscommercialisationisrequiredtomeetGMP

guidelines&researchisrequiredtofollowICHQ11guidelines.Itinvolvestheprocess

researchfordrugsubstancesanddrugproductdevelopment.

Drug product-drugproductisafinisheddosageform e.g.tablet,capsule,orsolution

,thatcontainsadrugsubstances,generallybutnotnecessarily,inassociationwithone

ormoreingredientswhichareusedforthetreatmentofdifferentdiseasesinhuman

beingoranimals.

DrugSubstances-Anysubstancesormixtureofsubstancesintendedtobeusedinthe

manufacturingofdrugproductandthatwhenusedintheproductionofdrugbecomes

anactiveingredientofathedrugproduct.Suchsubstancesareintendedtofurnish

pharmacologicalactivity orotherdirecteffectin the diagnosis,cure mitigation,

treatmentorpreventionofdiseasesortoaffectthestructureandfunctionofbody.

TheresearchcarriedoutforthedevelopmentofdrugsubstancesisknownasAPI

(ActivepharmaceuticalResearch)Researchwhereastheresearchcarriedoutforthe

developmentofdrug productis known as formulation research orformulation

development(F&D)

ThestepsinvolvedinAPIarebeingsimilartoChemicalresearchcarriedoutinchemical

industry.Butsomeadditionalstudylikepolymorphism andmicrobiologicalstudyof

drugsubstancescarriedout.Whiledevelopingthemanufacturingprocessofdrug

substancesquality,processdevelopmenttools,designspaceareneededtoproperly

study.Thequalityofdrugsubstancesobtainedbydevelopedmanufacturingprocessis

requiredtomeetitscriticalqualityattributes(CQA)andthequalitytargetprofile(QTPP)

astheintendedqualityofdrugsubstancescaninfluencethedevelopmentofconcerned

drugproduct.

ImpuritiesareanimportantclassofpotentialdrugsubstancesCQAsbecauseoftheir



potentialimpactondrugproductsafety.Forchemicalentities,theimpuritiesareof

differentclassesviz-

a)Organicimpurities(includingpotentialGenotoxicimpurities)

b)InorganicImpurities

c)Residualsolvents

d)Process-relatedimpurities

Inadditiontothis,forceddegradationstudyiscarriedoutinordertoestablishthe

probabledegradedproductimpurityprofileindrugproducts.

TheQualityriskmanagement(QRM asdescribedinICHQ9)canbeusedinvarietyof

activities including assessing options forthe design ofmanufacturing process,

assessingqualityattributes&manufacturingprocessparameters.

Acontrolstrategyisusedtoensuretheprocessperformanceanddrugsubstances

quality.

Theconsideration fordesign spacehasbeen addressed in ICH Q8 an enhanced

approachtothedevelopmentofdrugproductanddrugsubstances.Thedesignspaces

enablestoassessaccuratelythesignificanceofthevariabilityofmaterialattributesand

processparametersondrug substancesCQAs.Forchemicalentity,designspace

development,amajorfocusisknowledgeofformation,fatepurgeofimpuritiesthrough

everystepofmanufacturingprocess.Allsteps(orunitoperations)shouldbeevaluated

toestablishappropriateacceptancecriteriaforimpuritiesastheyprogressthrough

multipleprocessoperations.

Informulationresearch,drugproductisdevelopedfrom drugsubstancesalongwith

otheringredients & pharmo-kinetics study like bio-availability and bioequivalence

studiesareperformed.Bioequivalencestudyisspecialtypeofstudywheretwodrugsor

twosetsofformulationofthesamedrugsarecomparedtoshowthattheyhavenearly

equalbioavailability&PK/PDparameters.



QualitativeGenericResearch-:

Generic medicationsdifferfrom branded drugsin severalaspectssuch asthe

manufacturing processutilisedindrugdevelopment,ExcipientsandPackaging.Still

theyarebioequivalent tobrandeddrugsintermsofstrength,dose,quality,safety,

performanceandefficacy.Genericdrugsbecomeavailablewhenthepatentsforalready

marketedmedicationsexpire.GenericMedicationsarenotassociatedwithparticular

manufacturer,areoftencontrolledbygovernmentsworldwide

Thegenericdrugmarketissegmentedonthebasisoftype,brand,,indicationrouteof

administration,end users and distribution channel.The growth amongstthese

segmentswillhelpustoanalysemajorgrowthsegmentsinindustriesandprovidethe

userswithvaluablemarketoverviewandmarketinsightstohelpthem makestrategic

decisionsforcoremarketapplications.

Type

 SimpleGenerics

 SuperGenerics

Brand

 PureGeneric

 BrandedGeneric

Indication

 CentralNervousSystem

 Cardiovascular

 Dermatology

 Oncology

 Respiratory



 Others

RouteofAdministration

 Oral

 Topical

 Parenteral

 Others

End-Users

 Hospitals

 Homecare

 SpecialityClinics

 Others

DistributionChannel

 HospitalPharmacy

 OnlinePharmacy

 RetailPharmacy

Someofthemajorplayersoperatinginthegenericmarketareasfollows,

 TevaPharmaceuticalsindustriesLtd(Israel)

 MylanNV(US)

 NovartisAG(Switzerland)

 PfizerInc(US)



 LupinPharmaceuticalsLtd(India)

 SunPharmaceuticalsIndustriesLtd(India)

 FreseniusSE&Co.KGaA(Germany)

 EndoInternationalPlc.(Ireland)

 AurobindoPharma(India)

 HikmaPharmaceuticalsPLC.(UK)

 EliLillyandCompany(US)

 STADAArzneimittelAG(Germany)

 AspenHoldings(SouthAfrica)

 GlaxoSmithKlinePLC.(USA)

 AbbotLaboratories

 SandozInternationalGmbH

TheKeyFactorsofgenericMarketDynamics

 Riseindemandforartificialintelligence(AI)technologywillboosterthemarket

growth

 India’sthrivingPharmaceuticalIndustryPropellingIndiagenericdrugmarket

Opportunities

 Riseincancercaseswillactasanopportunityforgenericdrugmarket.

Restraints/Challenges

 Stringentregulationswillhinderthegrowthofgenericdrugmarket

Stringentcontrols,astheFDAassessestheaccuracysideeffectsandothersubstances



usedingenericpharmaceuticals areoneofthemainfactorslimitinggenericdrugs.

Pharmaceuticaldrugsaretypicallyrecallediftheproducersdon’tfollowtheregulatory

requirements.Thekeyelementsthatinfluencethequalityofgenericdrugsarepurity,

Potency,Stabilityanddrugrelease.Theseshouldbemanagedwithinappropriatelimit,

range ordistribution to obtain the desired drug quality.As resultofthe strict

governmentalrules,approvalisneededforgenericpharmaceuticalswhichisprojected

tohinderthegenericmarketexpansion

QuantitativeGenericResearch-

TheWorldHealthOrganisationestimatesthateachyear,therearebetween2to3

millioninstancesofnon-melanomaskincancerand1,32,000casesofmelanomaSkin

cancer.Inaddition,theprevalenceofpsoriasisintheworldvariesfrom 0.09%to11.43%

makingitseriousconditionthataffectsatleast100millionpeopleworldwide.Thefact

is thattopicaldrug administration is the primarytherapymethod formostskin

conditionsandthemarketforadvancedtopicalproductsisprojectedtogrow inthe

upcomingyears.

DatabridgeMarketResearchanalysesthatgenericdrugmarketwhichisUSD622.02

millionin2022isexpectedtoreachUSD1323.68millionby2030.Inadditiontothe

insightsonthemarketscenariossuchasthemarketvalue,growthrate,segmentation,

geographicalcoverageandmajorplayers,themarketreportscuratedbytheDataBridge

MarketResearchalsoincludeindepthexpertanalysis,patientepidemiology,Pipeline

analysis,Pricinganalysisandregulatoryframework.

TheGlobalgenericdrugsmarketsizewasvaluedatUSD439.37billionin2022and

projectedtohitaroundUSD670.82Billionby2030growingatCAGRof5.4%overthe

forecastperiodof2022to2030.By2024,Pharmaindustryanalystspredictthatgenerics

willhavetheluxuryofgenerating$60billioninnetgrowth.AccordingtoWorldHealth

Organisation,Chinaaccountsfor20%ofglobalAPIoutput.TheFDArecordshavebeen

claimedthat72%ofAPImanufacturingfacilitiesfortheUSmarketwerelocatedoutside

ofthecountry,with13%inChina.

Thepuregenerics segmentaccountedlargestrevenueshare52.6in2020.Emerging



marketsarehometomorethan70%oftheworld’spopulationcover46%oftheplanet’s

surfaceandgenerate31%globalGDP.

Intermsofrevenue,thepuregenericssegmentwascontributedUSD220.26billionin

2021andregisteringaCAGRof4.8%from 2022to2030.Whereasthebrandedgenerics

segmentwasvaluedatUS$194.30billionin2021withCAGRof7.75%overtheforecast

periodof2022to2030.TheOralsegmentwasreachedatUSD272.48billionin2021

withCAGRof5.1% overtheforecastperiodof2022to2030.Theinjectionsegment

wasvaluedatUSD87.37billionin2021withCAGRof5.7%from 2022to2030.

ThecutaneoussegmentcontributedatUSD32.27billionin2021withCAGRof5.5%

between2022to2030.GenericDrugsmarketsharebyrouteofAdministrationin2020

wasasfollows,

Onthebasisofdrug type, simple generic

drugs segment is dominantowing to its

low cost over super generic. These drugs

also yield the same therapeutic effect and

prescribed in the same dosing with the same

quality and the same wayofconsumptionand

usage.Supergenericsof drugtypeofsegmentis

expectedto

holdsharemorethan25%inglobalgenericmarket.

 IntermsofRevenue,thesimplegenericwasvaluedatUSD255.36billionin2021

andisexpectedtoreach

USD387.90billionby2030registeringaCAGRof4.7%from 2022to2030

 TheoncologysegmentwasvaluedatUS$46.48billionin2021withaCAGR of

6.8%overforecastperiod2022to2030.

 TherespiratorysegmentwasreachedatUS$28.47billionin2021withaCAGRof

5.5%from 2022to2030.

 ThecardiovascularsegmentwasvaluedatUS$98.87billionin2021withaCAGRof

5.6%between2022to2030.

Segment 2020(%)

Oral 65.7%

Injection 21.2%

Cutaneous 7.8%

Others 5.2%



 Thecentralnervoussystem (CNS)segmentgeneratedrevenueatUS$78.03billionin

2021withaCAGRof5.9%overforecastperiodof2022to2030.

 North America contributed revenue around USD 147.91 billion in 2021 and

registeringaCAGRof4.0%from 2022to2030.

 TheAsiaPacificwasvaluedatUSD88.89billionin2021andgrowingataCAGRof

8.2%overtheforecastperiodof2022to2030.

 EuropehasgeneratedrevenueUSD106.77billionin2021andregisteringaCAGRof

4.7%between2022-2030.

ThepharmaceuticalindustryinIndiaisexpectedtoreach$65billionby2024and

to$130billionby2030.ThePharmaceuticalindustryinIndiaiscurrentlyvaluedat$50

billion.IndiaisamajorexporterofPharmaceuticalswithover200+countriesservedby

IndianPharmaexports.Indiasuppliesover50% ofAfrica’srequirementforgenerics,

~40%genericdemandinUSand~25%ofallmedicinerequirementsinUK.Allabove

Quantitative data ofgeneric pharmaceuticals is helpfulto Indian pharmaceutical

industryforInvestingonR&Dtodevelopnew genericproductsandsubsequentlyits

manufacturingtoavailexportOpportunitiesinordertogetlucrativerevenues.

C)InnovativedrugResearch-

Itisthediscoveryofnew pharmaceuticalsubstancesandproductswhichdoesnot

havingprioravailabilityinauthorisedform.Itisverycomplexprocessofresearchand

requiresdistinguished knowledgein drug chemistry.And also itrequiresa heavy

financialinvestmentandhugefacilitystartingfrom drugresearchtoitsfinalmedicinal

application.

Newdrugdiscoveryistestedforparticularmedicinaltreatment(diseaseordisorder)in

threephasesofclinicaltrials.Itsapprovalissoughtfrom regulatorybodylikeFDAafter

itssuccessfulclinicaltrials.

Thenewdrugdiscoveryprocessbeginswithbiologistsidentifyingapromisingnewdrug

targetsuchasanenzymeinvolvedinadiseasecriticalpathway.Thesearchthenbegins

forpotentialdrugprofessionalsthatcanspecificallyinteractwiththedesiredtargetto

causeabeneficialchange.Buttobecomeasuccessfuldrug,amoleculewillalsoneeda



hostofotherpropertiesincludingnontoxicity,solubility&stability.Amedicinalchemist

requiresperformingnumberofexperimentstooptimisethesyntheticprocessofdrug

substances&itssubsequentformulationresearchtoachievedesiredpharmacological

activity.

Thenewdrugdiscoveryislengthyandslowprocessduetolimitationsofhumanbrain.

Inrecentdays,artificialintelligenceisenteredintothisfieldtospeedupresearch

activityandaimedtobringthesaidnewdruginmarketfortreatingspecifieddiseases

ordisordersonfasttrack.Syntheticchemistryhaslargelyreliedontheknowledgeand

expertiseofmedicinalchemistsandtheirabilitytocomeupwithoriginalideasfor

synthesizingnewmolecules.ButrecentadvancesinAImayhelpboosttheirchancesof

success,speeding up the progress ofdrug discovery projects.The well-known

companieslikeMerck,Novartis,Johnson&Johnson,Elililyetc.,arebeingthemajor

playersinnewdrugdiscovery.

D)AnalyticalResearch-:Thedevelopmentofpharmaceuticalsandchemicalsbroughta

revolutioninHumanlife.Pharmaceuticalproductsandsubstanceswillservetheir

intendeduseonlyiftheyarefreefrom impuritiesandadministeredinanappropriate

amount.To make drugs serve theirpurpose various chemicaland instrumental

methodsaredevelopedatregularintervalswhichareusedfortheestimationofdrugs.

The pharmaceuticalproducts may develop impurities atvarious stages oftheir

development,transportation and storage which makes pharmaceuticalrisky for

administration.Thustheymustbeanalyzedandquantified&thusanalyticalmethods

areusefulforassessingthequalityofdrugs.Thevariousanalyticalmethodslike

titrometric, chromatographic, spectroscopic, electrophoric, electrochemical and

corresponding methods have been applied in analysis ofpharmaceuticals.For

investigationalnewdrugmolecules,analysiscreatepreliminarysafetyandefficacydata

areprerequisitestoidentificationofdrugcandidatesforfurtherdetailedinvestigationi.e.

analysisofdrugproductinpreclinicalphasewhichisrequiredtopass,thenonlythe

regulatoryauthoritiesgrantsforitsclinicaltrials

Theteam ofanalyticalResearchscientistscarriestheresearchforanalyticalmethod

developmentfornew chemicalentities viz.,ew chemicals,intermediates,drug



substancesanddrugproductsaswellasrawmaterials.Thisisdevelopedforchemical

analysisandinstrumentalanalysislikeHPLC,GC,ICP,IRetc.Forallthoseanalysis

methoddevelopment,goalsettingisrequired.IncaseofHPLCandGCanalysismethod

development,methodsarerequiredtoresolveknown/unknownpotentialimpuritiesand

degradationproducts.IncaseofresidualsolventasimpuritiesanalysisHeadspaceGC

analyserisusedandthemethodsaredevelopedasperrequiredlimits.Forgenericdrug

substancesanddrugproducts,analyticalscientistscanreferpharmacopeiareferences

likeUSP,BP,EP,WHOetc.

Thusanalyticalmethoddevelopmentresearchishelpfulfor

 Identifyingsafetyandefficacyofpharmaceuticalproducts

 Identifyingstorageconditionsofpharmaceuticalproducts

 Findingsuitableconditionoftransportation.

 Decidingthedosagequantification

 PreclinicalanalysisofIND moleculesdecidesthegrantforitsclinicaltrialby

regulatoryauthority.

 Decidingtherightqualityofraw materialsandotheringredientsforsynthesisand

formulationofdrugsubstancesanddrugproductsrespectively.

Theseanalyticalmethodsarealsohelpfulforfindingthesafetyofchemicalproducts

fortheirendapplications.E.g.theuseofPthalocyaninepigmentsinplastictoysis

analysedandrestrictedonthebasisofitsPCBcontent(polychlorobiphenyls)asPCBis

carcinogenicinnature.

ChallengesforR&D-:

Everycompanyeitheritmaybechemicalorpharmaceuticaloneneedsnew product

technologyoncommerciallevelinordertosurviveinincreasedmarketcompetition.But

theyneedstofacenumberofchallengeswhichrequirestoruinoutbypropersolution

andmanagementdecision.Someofthechallengesarebrieflymentionedasbelow,



 NonavailabilityofproperR&Dinfrastructureforcarryingoutadvancedresearchand

researchonfasttrackaseachcompanyneedsnewproductinstipulatedtimeframe.

 Nonavailabilityofskilled/experiencedmanpowerwhichareexpertindomainfield.

 Non availabilityofraw materials and equipment/machineries atlocallevelon

immediatebasisasitsdelaycancauseextensionofprojectworkundertaken.

 Nonavailabilityofsometopuniversities,nationallevelinstituteslikeIIT,ICT,IICT,

andIISCforhiringofskilledmanpower&knowledgesupport.

 Unwillingnessofemployeesasself-starter.

 Safetyunawarenessinemployees.

 Non availability of advanced & sophisticated analytical instruments like

NMR,IR,AAS,LCMS,GCMS ICP etc.,which arerequired to interpretthestructure

elucidation.Thedelayinanalysiscauseinprojectextensionorcannotbecompleted

instipulatedpressure.

 Research isteam work.Sometimesproperteam builtisnotobserved dueto

impropermanagement.

 TheabilityofR&Dtodeliverthecompetitiveadvantagestothecompanywhichis

expectedbytopmanagementofcompanyfrom R&D.Thefailureofwhichcanlead

hamperingtheoutputofR&Dandconsequentlyaffectthegrowthofcompany.

Howtoovercomethesechallenges&createsuccessfulR&Dbase-:

R&Disbeinglongtimehorizon&riskyactivity.Itisalmostuncertaintopredictthereturn

oninvestmentdoneonR&D activitiesbyentrepreneur.Howeverinrecentdays,the

investmentinR&Disdoneonthebasisofcommitmentformaximum returnintermsof

knowledgegenerationandbusinessprofitability.TherearevariousfactorstomakeR&D

asuccessfulactivity&differentdepartmentsinorganisationplayavitalroleinR&D

success



a)Infrastructure

Aninfrastructureiscreatedinchemicalorpharmaceuticalindustrynotonlytoprovide

solutionstocertaintechnicalproblemsbutalsoforaddingknowledgetothepoolof

technologicaladvancement.

WhileerectingR&DinfrastructurebyachemicalandorpharmaceuticalIndustry,the

followingrequirementsareneededtoconsiderformakingiteffective,

 Measurementandcalibrationfacilities

 Testingandanalyticalequipments.

 Properfumecupboardslaboratorysetupforcarrying& handlingofhazardous

reactions.

 Advancedfumecupboardsforcarryingoutthereactionrelatedwithoncological

products&substancesdevelopmentinwhichthereisnodirectexposureofperson

workingonthatproject.

 Cold/refrigeration room for storage of temperature sensitive raw materials,

intermediates&finishedgoods.

 LibraryanddocumentationUnit

 Acomputerroom withe-mail,internet,C.D.ROM etc.,facilities.

 Animalhouseforconductingthetrialsofinnovativedrugs

 Pilotplantfacilityforscaleupoftechnologydeveloped.

 Conferenceroomsfordiscussionofresearchscientistswithproductionpersonnel

wheneverrequired,onevolvingpolicy,planning&developmentpolicy

TheinfrastructurerequirementforcreatingR&Ddepartmentinacompanywillvary

dependinguponthetypeofindustry.GoodR&Dinfrastructurealwaysattractstheskilled

andexperiencedpersonfrom OtherCompetitiveindustries/reputedacademicinstitutes.



AndindustryisalsoabletodeliverthenewProductdevelopmentprojectsinmarketon

fasttrack.

b)SkilledManpower-:

TheskilledmanpowerisbeingoneoftheimportantassetsforIndustry.Intoday’sage,

theavailabilityofskilledmanpowerforindustrialR&Disbecomingmajorproblem.This

isdependsonindustrylocation& itsR&D infrastructure.Onavailabilityofreputed

educationinstitutesinnearbyareaandtheremunerationpackageofferedbycompany

arebeingtwomajorhurdles.TheHRdepartmentofindustryisplayingimportantrolein

thisregards.TheyhavetomakestrongHRpoliciesforofferinggoodremuneration

packageforrightcandidates&otherbenefits.Toretainmanpoweroncerecruitedfor

longtimetheyhave tofocusoncarergrowthprospectsintheorganisation&self-

esteem ofemployee’s&Disteam workandhighermanagementneedstodevelopteam

spiritinexistingemployeesinordertoretainthem forlongduration&gettheprofitable

benefitsfrom theirbrainfororganisationalgrowth.Thetwoimportantaspectsare

observedintheworkingofanyteam Apartfrom this,tieupwithgoodeducational

institutesandsetupofR&D infrastructureingoodlocationcanattractskilledman

power.Companymanagementhastounderstand&takecareofemployee’sfamily

Problemsbyofferinglucrativebenefits.

c)Rawmaterial&machineryavailability-

PreplanningbyR&Ddepartmentforrawmaterialsandmachineriesinco-ordinationwith

department& it’s enoughstockinpremises,findingoutlocalsupplierscanresolve

theproblemsofprojectdelaypertainingduetorawmaterialandmachineries,itspart

non availability. Appointment of departmentalpurchase professionalthat can

coordinatewithcompany’scentralpurchasedepartment.Incorporationofsupplychain

managementorvaluechainmanagementcansortoutthisproblem.

d)EmployeesMind-setasself-starter

 Theteam leader,departmentalheadsand human resourcedepartmenthasto

collectivelydeveloptheteam spiritamongthecompanyR&Demployeesbymaking



theawarenessaboutthevalueofhisworkfororganisationalgrowth&thiscanbe

donewithdifferentHRperceptionslike

 Taskaspects-Whatistobeachievedorcarryingoutandtherelatedaspects

 PeopleorRelationshipaspects–How dothemembersfeelwhileinteractingand

workingwitheachother?Howdotheycommunicatewitheachother?Howdothey

respond?Whoistryingtodominateanyleadershipissues?Arethereanyconflicts?

and how conflicts are resolved? Answers to these questions by company

managementcanunderstandpeopleorrelationshipaspects.Heretheteam leader,

DepartmentHODandHRmanagerhastocollectivelyfindsolution.

 TheabilityofR&Dteam tointeractwithcrossfunctionalteam isveryimportantfor

deliveringsuccessfulR&Dprojects

 Theteam spritcanbeenhancedbyidentifyingthefollowingfactors,

 Taskfulfilment

 Team maintenance

 Self–orientation

 Freedom forcreativity

e)CompetitiveAdvantages-:

Acompany/Industrycanenjoycompetitiveadvantagesinseveralways.itcangainthe

competitiveadvantagesbecause

 Thepriceofitsproductislower

 Thequalityofitsproductishigher

 Theavailabilityofitsproductwillbejustintime.

 Customerserviceisbetter



 Attractivenessofitsproductisgreater.

 Awarenessofitsproductisgreater.

 Othersocial,Psychologicalandideologicalfactors.

Customers today expecthigh reliability and low prices and these are mutually

reinforcingattributesthatsupplierisexpectedtoachievejusttobeinthecompetition.

Thewinningcompetitormusthaveboththelowestpriceandhighestreliabilityor

achieveoneoftheothercompetitiveadvantagesthatcustomervalue.AnIndustry

havingstrongR&Dbase,caninfluenceallthesefactorspositivelyandcontributetothe

competitiveadvantagesofcompany.CompetitiveadvantageviewsR&Dactivitiesasa

wayofimprovingprocess,thusreducingcostsorprovidingcustomerswithbestclass

ofbenefits.

CompanyisneededtolinkitsR&Dstrategytogetcompetitiveadvantages.Ifcompany

chooseslowcost-lowpricestrategy,thenlowcosttechnologiesareneededtodevelop

byR&Dwhichareconsistentwithmaintainingacceptablelevelsofquality,availability,

attractivenessandsoforth.

Whereas ifcompanychooses the differentialstrategy,then R&D has to perform

activitiesinsuchwaythatcanmaximisethespecificcompetitiveadvantagesinterms

ofprovidingproductscapableofhigherperformance,innovativeproductsetc.,should

beused,consistentwithpricepremium customersarewillingtopayfortheuniqueness.

CharacteristicsofSuccessfulR&Dteam

Theresearchactivityisbeingthecontinuousprocessanditisdifficulttodefineitsstart

timeandendtime.TheoutputofR&Dteam ismeasuredintermsoftheirproducts

launched in the market.Forto be successfulR&D teams,the below tacticsand

strategiesneedtobeconcerned:

 R&Dteam membersarerequiredconsistentlytoworkhardanddisplayshighlevelof

interest,dedicationandmotivationintheprojectsassignedinordertoachieveits

targetedgoal.Theteam leaderrequiresbeingcomfortableinenvironmentofhigh



uncertainty.

 Theteam isrequiredtohavegoodpatienceandshouldbeabletofindsuccessin

failuresalso

 Theyshouldhavegoodcreativeandinnovativemindability.

 The team leadershould be problem oriented and problem solverability(both

technicalandadministrative).

 TheR&Dteam membersshouldhaveabilityofspeedyworkandabletoadjustinall

situations.

 Theyshouldhaveenduranceandhighlevelofenergy.

 R&Dteamsshouldbewellorganisedwithrespecttotheirroles,responsibilitiesand

authority.The information flows should be welldefined & are required to be

understoodbyallmembers.

 The projectshould have clearly defined objectives & wellestablished plans,

schedules,budgetsandmonitoring&reportingsystems.

 Theteam leaderaswellasteam membersshouldhavepositiveoutlook&abilityto

displayenthusiasm,energy&“can-do“attitude.

 Theassignedtaskisrequiredtounderstandandacceptedbyallteam members.

 Theatmosphereofteam shouldbeinformal,comfortableandrelaxed.

 Thereshouldnotbestruggleforpowerandleadershipdominance.

 Highdegreeofconfidenceandtrustisrequiredamongtheteam membersand

leaders.

 Team leadershouldcreatesupportiveatmosphere.

 Thereshouldbeabilityofallteam memberstoinfluenceeachotheraswellasthe



leaderinaconstructiveandpurposefulmanner.

 Properco-operationandconflictfreeenvironmentinateam.

 Thereshouldbeprospectsforindividualdevelopmentopportunitiesamongteam.

Foreffectiveworkingofateam,alltheteam membersareexpectedtofulfileight

differentroles

 Coordinator

 Shaper

 Plant

 Monitor

 Implementer

 Resourceinvestigator

 Team worker

 Finisher

FuturisticAspects:Duetoincreasedcompetitioninglobalmarketandclient’sstringent

productqualityrequirement,everypharmaceuticalandchemicalindustrywillrequire

strongR&Dbackupinordertosustaininmarket.Onlythoseindustriescanbecome

competentanddominantwhicharehavingstrongR&Dbase.Successforanyindustries

willbepossibleonlythroughinnovativeproduct/processtechnologies.Affixingwithold

technologies,noindustriescan’tgetpivotalpositioninmarket.Somekey

accomplishmentsare:

DigitalTherapeutics:Prescriptionsoftwareanddigitalinterventionswillplaya

significantroleinmanagingcertainmedicalconditions,providingnon-pharmacological

treatmentoptions.

Nanotechnology:NanoparticlesandNano-carrierswillenhancedrugdeliverymethods,



allowingprecisetargetingofspecifictissuesandcells,reducingsideeffects,and

improvingtherapeuticoutcomes.

BiotechnologyAdvancements:TechniqueslikeCRISPR-Cas9geneeditingandsynthetic

biologywillenableprecisemodificationstogeneticmaterial,leadingtoinnovative

treatmentsandtherapies.

Organ-on-a-chipTechnology:Microfluidicdevicesthatmimichumanorgans'

functionalitieswillaidindrugtestingandtoxicitystudies,reducingrelianceonanimal

testingandincreasingaccuracy.

VirtualClinicalTrials:Digitalplatformsandwearablewillfacilitatedecentralizedclinical

trials,makingparticipationmoreaccessibleandcollectingreal-timepatientdata

efficiently.

BlockchaininDrugSupplyChain:Blockchaintechnologywillenhancetransparency,

traceability,andsecurityinthepharmaceuticalsupplychain,minimizingtheriskof

counterfeitmedicines.

3DPrinting:Customizeddrugmanufacturingusing3Dprintingwillallowfor

personalizeddosagesandformulationsbasedonpatientneeds.

BioinformaticsandBigData:Analyzingvastdatasetsfrom clinicaltrials,patientrecords,

andresearchstudieswilluncovervaluableinsightsandaidinthedevelopmentof

targetedtherapies.

State-ofthe Art:The presentarticle is wellelaborating aboutthe structure and

functioningofIndustrialR&Dinpharmaceuticalandchemicalindustriesalongwithits

importancefororganisationalgrowthincompetitiveenvironment.Itwillbeveryhelpful

tothoseaspirantswhoarewillingtomakecareerinindustrialR&Dbymakingthem well

awarenessofindustrialR&Dfunctioning(ChemicalandPharmaceuticalindustries)as

well as to those entrepreneurs who are going to functionalise their R&D

centres/departmentintheircompanytomeettheirgrowthtarget’sneeds.

Pharmaceuticalcompanies have been focusing on developing targeted

therapiesthataim totreatspecificmoleculartargetsassociatedwithdiseases.This

approachallowsformorepersonalizedandeffectivetreatments.Biologicsandgene



therapieshavegainedsignificantattentioninR&D.Thesetreatmentsaredesignedto

workwiththebody'sbiologicalprocessesand show promising resultsintreating

variousdiseases,includingcancerandgeneticdisorders.

Artificialintelligenceandmachinelearninghavebeenincreasinglyutilizedin

drug discoveryand developmentprocesses.These technologiescan analyze vast

amountsofdatatoidentifypotentialdrugcandidates,predictdruginteractions,and

optimizeclinicaltrialdesigns.Immunotherapies,whichharnessthebody'simmune

system tofightdiseases,haverevolutionizedcancertreatment.Continuedresearchin

thisareahasledtothedevelopmentofnovelimmunotherapeuticapproaches.

Pharmaceuticalcompanieshavebeenexploringcontinuousmanufacturing

processestoimproveefficiency,reducecosts,andenhancequalitycontrolduringdrug

production.Drugrepurposing,alsoknownasdrugrepositioning,involvesfindingnew

usesforexistingdrugs.Thisapproachhasgainedtractionasitcanacceleratethedrug

developmentprocessandlowercosts.Regulatoryagencieshavebeenworkingto

streamline and expedite drug approvalprocesses,allowing forfasteraccess to

innovativetreatments.

Conclusion-:Theabovediscussionamplifiesthefunctioningandstructureofindustrial

R&D.Thetechnologicalsuperioritycanbeachievedbybothpharmaceutical&chemical

industrieswiththehelpofprogressiveandproficientR&Deffortsthroughinnovative

productdevelopmentandadoptingthebesttechniques/processes.Intoday’serathe

R&D ismandatoryforallthekindsofindustriesinordertosustainincompetitive

business environmentwhich is helpfulto fulfilcustomers requirementwith cost

effectivemanner.

Targeted Therapiesfocusondeveloping treatmentsthattargetspecificmolecular

mechanismsassociatedwithdiseasesforpersonalizedandeffectivecare.Biologics

andGeneTherapiesemphasisonbiologicsandgenetherapies,leveragingthebody's

biologytotreatdiseaseslikecancerandgeneticdisorders.AIandMachineLearning

hasincreaseduseofartificialintelligenceandmachinelearningindrugdiscovery,

predicting drug interactions, and optimizing clinical trials. Immunotherapy



advancementsaremadeinutilizingthebody'simmunesystem tocombatdiseases,

particularlyincancertreatment.DrugRepurposingistheresearchintofindingnewuses

forexistingdrugs,acceleratingdrugdevelopmentandloweringcosts.
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