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Abstract 

 
TheTtransdermalTrouteThasTnumerousTadvantagesToverTtheTmoreTtraditionalTdrugTdeliveryTroutes.TThe

seTincludeThighTbioavailability,TabsenceTofTfirstTpassThepaticTmetabolism,TsteadyTdrugTplasmaTconce

ntrations,TandTtheTfactTthatTtherapyTisTnoninvasive.TTheTmainTobstacleTtoTpermeatingTdrugTmolecule

sTisTtheToutermostTlayerTofTtheTskin,TtheTstratumTcorneum.ThisTreviewTdescribesTenhancementTtechn

iquesTbasedTonTdrug/vehicleToptimisationTsuchTasTdrugTselection,TprodrugsTandTionpairs,supersaturate

dTdrugTsolutions,TeutecticTsystems,Tcomplexation,Tliposomes,TvesiclesTandTparticles. 

 

Introduction 
 

TransdermalTdrugTdeliveryTisTdefinedTasTselfTcontained,TdiscreteTdosageTformsTwhich,TwhenTapplied

TtoTtheTintactTskin,TdeliverTtheTdrug,TthroughTtheTskinTatTcontrolledTrateTtoTtheTsystemicTcirculatio

n.TTransdermalTdrugTdeliveryTsystemT(TDDS)TestablishedTitselfTasTanTintegralTpartTofTnovelTdrugTd

eliveryTsystems.OptimumTtherapeuticToutcomesTrequireTnotTonlyTproperTdrugTselectionTbutTalsoTeffec

tiveTdrugTdelivery.TTheThumanTskinTisTaTreadilyTaccessibleTsurfaceTforTdrugTdelivery.TOverTtheTpas

tTthreeTdecadesTdevelopingTcontrolledTdrugTdeliveryThasTbecomeTincreasinglyTimportantTinTtheTphar

maceuticalTindustry.TTheTpharmacologicalTresponse,TbothTtheTdesiredTtherapeuticTeffectTandTtheTunde

siredTadverseTeffect,TofTaTdrugTisTdependentTonTtheTconcentrationTofTtheTdrugTatTtheTsiteTofTaction

,TwhichTinTturnTdependsTuponTtheTdosageTformTandTtheTextentTofTabsorptionTofTtheTdrugTatTtheTsi

teTofTaction1.TTabletsTandTinjectionsThaveTbeenTtheTtraditionalTwayTtoTtakeTmedications;TnewToptio

nsTareTbecomingTincreasinglyTpopular. 
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AdvantagesTofTTransdermalTDrugTDeliveryTSystems 
1.TransdermalTmedicationTdeliversaTsteadyTinfusionTofTaTdrugToverTanTextendedTperiodTofTtime.TAd

verseTeffectsTorTtherapeuticTfailuresTfrequentlyTassociatedTwithTintermittentTdosingTcanTalsoTbeTavoid

ed.. 

2.TTransdermalTdeliveryTcanTincreaseTtheTtherapeuticTvalueTofTmanyTdrugsTbyTavoidingTspecificTpro

blemsTassociatedTwithTtheTdrugTe.g.,Tgastro-

intestinalTirritation,TlowTabsorption,decompositionTdueTtoThepaticT„‟firstpass”Teffect,TformationTofTmet

abolitesTthatTcauseTsideTdosingTetc. 

3.TheTsimplifiedTmedicationTregimenTleadsTtoTimprovedTpatientTcomplianceTandTreducedTinterT&Tintr

aT–patientTvariability. 

4DueTtoTtheTaboveTadvantage,TitTisTpossibleTthatTanTequivalentTtherapeuticTeffectTcanTbeTelicitedTvi

aTtransdermalTdrugTinputTwithTaTlowerTdailyTdoseTofTtheTdrugTthanTisTnecessary,Tif,TforTexample,T

theTdrugTisTgivenTorally. 

5 .AtTtimesTtheTmaintenanceTofTtheTdrugTconcentrationTwithinTtheTdiphaseTisTnotTdesired.TApplicatio

nTandTremovalTofTtransdermalTpatchTproduceToptimalTsequenceTofTPharmacologicalTeffect.6.TSelfTad

ministrationTisTpossibleTwithTtheseTsystems.T 

7T.TheTdrugTinputTcanTbeTterminatedTatTanyTpointofTtimeTbyTremovingTtransdermalTpatch. 

DisadvantagesTofTTransdermalTDrugTDeliveryTSystems 
 

T1.TTheTdrugTmustThaveTsomeTdesirableTphysicochemicalTpropertiesTforTpenetrationTthroughTstratumT

corneumTandTifTtheTdrugTdoseTrequiredTforTtherapeuticTvalueTisTmoreTthanT10Tmg/day,TtheTtransder

malTdeliveryTwillTbeTveryTdifficult. 

2.TOnlyTrelativelyTpotentTdrugsTareTsuitableTcandidatesTforTTDDSTbecauseTofTtheTnaturalTlimitsTofT

drugTentryTimposedTbyTtheTskin‟sTimpermeability. 

3T.SomeTpatientsTdevelopTcontactTdermatitisTatTtheTsiteTofTapplicationTforToneTorTmoreTofTtheTsyst

emTcomponents,TnecessitatingTdiscontinuation. 

4.TClinicalTneedTisTanotherTareaTthatThasTtoTbeTexaminedTcarefullyTbeforeTaTdecisionTisTmadeTtoTd

evelopTatransdermalTproduct. 

5.TTheTbarrierTfunctionTofTtheTskinTchangesTfromToneTsiteTtoTanotherTonTtheTsameTperson,T 

fromTpersonTtoTpersonTandTwithTage 

 

ANATOMYTANDTPHYSIOLOGYTOFTSKIN:T 

 

TheTskinThasTevolvedTintoTanTextremelyTefficientTbarrier,TwhichTpreventsTbothTexcessiveTwaterTloss

TfromTtheTbodyTandTtheTingressTofTxenobiotics.TItTenablesTusTtoTwithstandTaTconsiderableTrangeTof

TenvironmentalTchallenges.TTheTreasonsTforTthisTareTmanifoldTandTmayTbeTsummarizedTsimplyTforTt

heTpurposesTofTthisTchapter.TTheTouterTlayerTofTtheTskin,TtheTstratumTcorneum,TformsTtheTrate-

controllingTbarrierTforTdiffusionTforTalmostTallTcompounds.TItTisTcomposedTofTdead,Tflattened,Tkerati

n-

richTcells,TtheTcorneocytes.TTheseTdenseTcellsTareTsurroundedTbyTaTcomplexTmixtureTofTintercellular

Tlipids 

1.TTheTstratified,TaTvascular,TcellularTepidermis; 

2.TUnderlyingTdermisTofTconnectiveTtissuesTandT; 

3.THypodermis. 
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Epidermis 
 

TheTmultilayeredTenvelopTofTtheTepidermisTvariesTinTthickness,TdependingTonTcellTsizeTandTnumber

TofTcell.,TrangingTfromT0.8TmmTonTpalmsTandTsolesTdownTtoT0.06TmmTonTtheTeyelids.StratumTcor

neumTandTtheTremainderTofTtheTepidermis,TalsoTcalledTviableTepidermis,TcoverTaTmajorTareaTofTski

n. 

 

StratumTcorneumT:T 
 

ThisTisTtheToutermostTlayerTofTskin,TalsoTcalledThorneyTlayer.TItTisTapproximatelyT10mmTthickTwhe

nTdryTbutTswellsTtoTseveralTtimesTthisTthicknessTwhenTfullyThydrated.TItTcontainsT10TtoT25TlayersT

ofTparallelTtoTtheTskinTsurface,TlyingTdead,TkeratinizedTcells,TcalledTcorneocytes.TItTisTflexibleTbutTr

elativelyTimpermeable.TTheTstratumTcorneumTisTtheTprincipalTbarrierTforTpenetration.TTheTbarrierTnat

ureTofTtheThorneyTlayerTdependsTcriticallyTonTitsTconstituents:T75TtoT80%proteins,T5TtoT15%Tlipids,

Tand5TtoT10%ondansetronTmaterialTonTaTdryTweightTbasis.TProteinTfractionsTpredominantlyTcontainTa

lpha-keratinT(70%)TwithTsomeTbeta-

keratinT(10%)TandTcellTenvelopeT(5%).LipidTconstituentsTvaryTwithTbodyTsiteT(neutralTlipids,Tsphingo

lipids,TpolarTlipids,Tcholesterol).TPhospholipidsTareTlargelyTabsent,TaTuniqueTfeatureTofTmammalianT

membrane. 

 

ViableTepidermis:T 
 

ThisTisTsituatedTbeneathTtheTstratumTcorneumTandTvariesTinTthicknessTfromT0.06mmTonTtheT 

eyelidsTtoT0.8mmTonTtheTpalms.TGoingTinwards,TitTconsistsTofTvariousTlayersTasTstratumTlucidum,Ts

tratumTgranulosum,TstratumTspinosum,TandTtheTstratumTbasale.TInTtheTbasaleTlayer,TmitosisTofTtheTc

ellsTconstantlyTrenewsTtheTepidermisTandTthisTproliferationTcompensatesTtheTlossTofTdeadThorneyTcel

lsTfromTtheTskinTsurface.T 

 

Dermis 
 

DermisTisTaT3TtoT5mmTthickTlayerTandTisTcomposedTofTaTmatrixTofTconnectiveTtissuewhichTcontai

nsTbloodTvessels,TlymphTvessels,TandTnerves.TTheTcontinuousTbloodTsupplyThasTessentialTfunctionTin

TregulationTofTbodyTtemperature.TItTalsoTprovidesTnutrientsTandToxygenTtoTtheTskinTwhileTremoving

TtoxinsTandTwasteTproducts.TCapillariesTreachTtoTwithinT0.2TmmTofTskinTsurfaceTandTprovideTsinkT

conditionsTforTmostTmoleculesTpenetratingTtheTskinTbarrier 

 

Hypodermis 

 
TheThypodermisTorTsubcutaneousTfatTtissueTsupportsTtheTdermisTandTepidermis.TItTservesTasTaTfatTs

torageTarea.ThisTlayerThelpsTtoTregulateTtemperature,TprovidesTnutritionalTsupportTandTmechanicTprote

ction.TItTcarriesTprincipalTbloodTvesselsTandTnervesTtoTskinTandTmayTcontainTsensoryTpressureTorgan

s.T 
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TFigT:5:TstructureTofThumanTskin 

 

 

TFigT6:TdiagramTofTskinTstructureTandTmacroTroutesTofTdrugTbarrierTatTaTfigTpenetration 
 

KineticsTofTTransdermalTPermeation: 
KnowledgeTofTskinTpermeationTkineticsTisTvitalTtoTtheTsuccessfulTdevelopmentTofTtransdermalTtherap

euticTsystems.TTransdermalTpermeationTofTaTdrugTinvolvesTtheTfollowingTsteps:T 

1.SorptionTbyTstratumTcorneum.T 

2.PenetrationTofTdrugTthroughTepidermis.T 

3.UptakeTofTtheTdrugTbyTtheTcapillaryTnetworkTinTtheTdermalTpapillaryTlayer.T 

 

ThisTpermeationTcanTbeTpossibleTonlyTifTtheTdrugTpossessesTcertainTphysiochemicalTproperties.TTheT

rateTofTpermeationTacrossTtheTskinTisTgivenTby-T 

                                   TdQT 

T                                  ------T=TPTsT(Cd–TCr)T 
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T                                    dt 

Where, 

CdTandTCrTareTtheTconcentrationTofTtheTskinTpenetrantTinTtheTdonorTcompartmentTi.e.TonTtheTsurfa

ceTofTstratumTcorneumTandTinTtheTreceptorTcompartmentTi.e.TbodyTrespectively.TPsTisTtheToverallTp

ermeabilityTcoefficientTofTtheTskinTtissueTtoTtheTpenetrant.TThisTpermeabilityTcoefficientTisTgivenTby

TtheTrelationship:T 

                                    TDssTKs 

T                           Ps=T-----------T 

T                                       hs 

Where, 

KsTisTtheTpartitionTcoefficientTforTtheTinterfacialTpartitioningTofTtheTpenetrantTmoleculeTfromTaTsolu

tionTmediumTorTaTtransdermalTtherapeuticTsystemTonTtoTtheTstratumTcorneum,T 

DssTisTtheTapparentTdiffusivityTforTtheTsteadyTstateTdiffusionTofTtheTpenetrantTmoleculeTthroughTaTt

hicknessTofTskinTtissuesTandThsTisTtheToverallTthicknessTofTskinTtissues.T 

AsTKs,TDssTandThsTareTconstantTunderTgivenTconditionsTtheTpermeabilityTcoefficientTPsforTaTskinT

penetrantTcanTbeTconsideredTtoTbeTconstant.TFromTequationT(1)TitTisTclearTthatTaTconstantTrateTofT

drugTpermeationTcanTbeTobtainedTonlyTwhenTCd>>TCrTi.e.TtheTdrugTconcentrationTatTtheTsurfaceTof

TtheTstratumTcorneumTCdisTconsistentlyTandTsubstantiallyTgreaterTthanTtheTdrugTconcentrationTinTthe

TbodyTCr.TTheTequationTbecomes:T 

T                                dQT 

T                               -------T=TPsCd 

                                 Tdt 

TheTrateTofTskinTpermeationTisTconstantTprovidedTtheTmagnitudeTofTCdremainsTfairlyTconstantTthrou

ghoutTtheTcourseTofTskinTpermeation.TForTkeepingTCdconstantTtheTdrugTshouldTbeTreleasedTfromTth

eTdeviceTatTaTrateTRrTi.e.TeitherTconstantTorTgreaterTthanTtheTrateTofTskinTuptakeTRai.e.TRr>>TRa.

TSinceTRr>>TRa,TtheTdrugTconcentrationTonTtheTskinTsurfaceTCdisTmaintainedTatTaTlevelTequalTtoT

orTgreaterTthanTtheTequilibriumTsolubilityTofTtheTdrugTinTtheTstratumTcorneumTCsi.e.TCd>>Cs.TTher

eforeTaTmaximumTrateTofTskinTpermeationTisTobtainedTandTisTgivenTbyTtheTequation:T 

 

                           T(dQ/dt)mT=TPsCs 

 

FromTtheTaboveTequationTitTcanTbeTseenTthatTtheTmaximumTrateTofTskinTpermeationTdependsTupon

TtheT 

skinTpermeabilityTcoefficientTPsandTisTequilibriumTsolubilityTinTtheTstratumTcorneumTCs.TThusTskinT

permeationTappearsTtoTbeTstratumTcorneumTlimitedT. 

. 

BasicTcomponentsTofTtransdermalTdrugTdeliveryTsystem - 

1.TPolymerTmembraneTpartitionTcontrolledTTDDST 

2.TPolymerTmatrixTdiffusionTcontrolledTTDDS 

3.TMicroTreservoirTdissolutionTcontrolledTTDDS 

MEMBRANETPERMEATIONT–TCONTROLLEDTSYSTEMS 

InTthisTtypeTofTsystem,TtheTdrugTreservoirTisTtotallyTencapsulatedTinTaTshallowTcompartmentTmolde

dTfromTaTdrugimpermeableTmetallicTplasticTlaminateTandTaTrateTcontrollingTpolymericmembraneTwhic

hTmayTbeTmicro-porousTorTnon porousTe.g.,TethyleneTvinylTacetateT(EVA)T 

copolymer,TwithTaTdefinedTdrugTpermeabilityTproperty.TInTtheTdrugTreservoirTcompartment, 

drugTsolidsTareTeitherTdispersedTinTaTsolidTpolymerTmatrixTorTsuspendedTinTanTunleachable,Tviscous

TliquidTmediumTsuchTasTsiliconeTfluidTtoTformTaTpasteTlikeTsuspension. 
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FigureT:T1TMembraneTpermeationTtypeTTDDS.T 

ADHESIVETDISPERSIONTTYPETSYSTEMS 

ThisTisTaTsimplifiedTformTofTtheTmembraneTpermeationTcontrolledTsystem.TAsTrepresentedTinTtheTdr

ugTreservoirTisTformulatedTbyTdirectlyTdispersingTtheTdrugTinTanTadhesiveTpolymerTEg.TPolyT(isobut

ylene)TorTpolyT(acrylate)TadhesiveTandTthenTspreadingTtheTmedicatedTadhesive,Tby 

solventTImpactTfactorTcastingTorThotTmelt,TonTtoTtheTflatTsheetTofTdrugTimpermeableTmetallicplastic

TbackingTtoTformTaTthinTdrugTreservoirTlayer.TOnTtopTofTtheTdrugTreservoirTlayer,Tthin 

layersTofTnonmedicated,TrateTcontrollingTadhesiveTpolymerTofTaTspecificTpermeabilityTandTconstantTt

hicknessTareTappliedTtoTproduceTanTadhesiveTdiffusion-controlledTdeliveryTsystem

 
                     FigureT2:AdhesiveTDispersionTTypeTSystem 

 

MATRIXTDIFFUSIONTCONTROLLEDTSYSTEMS 

InTthisTapproach,TtheTdrugTreservoirTisTpreparedTbyhomogeneouslyTdispersingTdrugTparticlesTinaThydr

ophilicTorTlipophilicTpolymerTmatrix.TTheTresultantTmedicatedTpolymerTisTthenTmoldedTintoTaTmedic

atedTdiscTwithTaTdefinedTsurfaceTareaTandTcontrolledTthickness.TTheTdispersionTofdrugTparticlesTinTt

heTpolymerTmatrixTcanTbeTaccomplishedbyTeitherThomogeneouslyTmixingTthefinelyTgroundTdrugTparti

clesTwithTaTliquidTpolymerTorTaThighlyTviscousTbaseTpolymerTfollowedTbyTcrossTlinkingTofTtheTpol

ymerTchainsTorThomogeneouslyTblendingTdrugTsolidsTwithTaTrubberyTpolymerTatTanTelevatedTtemper

ature 
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TFigT03:TMatrixTdiffusionTcontrolledTtypeTTDDS.T 

 

 

MICRO-RESERVOIRTTYPETORTMICRO-

SEALEDTDISSOLUTIONTCONTROLLEDTSYSTEMST 

 

ThisTcanTbeTconsideredTaTcombinationTofTtheTreservoirTandTmatrixTdiffusionTtypeTdrugTdeliveryTsys

tems.THereTtheTdrugTreservoirTisTformedTbyTfirstTsuspendingTtheTdrugTsolidsTinTanTaqueousTsolutio

nTofTaTwaterTsolubleTliquidTpolymerTandTthendispersingTtheTdrugTsuspensionThomogeneouslyTinTaTli

pophilicTpolymerTviz.TsiliconeelastomersTbyThighTenergyTdispersionTtechniqueTtoTformTseveralTdiscret

e,TunleachableTmicroscopicTspheresTofTdrugTreservoirs.TTheTquickTstabilizationTofTthisTthermodynami

callyTunstableTdispersionTisTaccomplishedTbyTimmediatelyTcrossTlinkingTtheTpolymerTchainsTinTsituT

whichTproducesTaTmedicatedTpolymerTdiscTwithTaTconstantTsurfaceTareaTandTaTfixedTthickness. 

 

OriginsTofTskinTpermeation 

UntilTtheTlastTcenturyTtheTskinTwasTsupposedTtoTbeTimpermeableTwithTexceptionTtoTgases.THowever

,TinTtheTcurrentTcenturyTtheTstudyTindicatedTtheTpermeabilityTtoTlipidTsolubleTdrugs.TAlsoTitTwasTre

cognizedTthatTvariousTlayersTofTskinTareTnotTequallyTpermeableTi.e.TepidermisTisTlessTpermeableTtha

nTdermis.TAfterTaTlargeTcontroversy,TallTdoubtsTaboutTstratumTcorneumTpermeabilityTwereTremovedT

andTusingTisotopicTtracers,TitTwasTsuggestedTthatTstratumTcorneumTgreatlyThamperTpermeation. 

A.TStratumTcorneumTasTskinTpermeationTbarrierT– 

TheTaverageThumanTskinTcontainsT40-70ThairTfolliclesTandT200-

250TsweatTductsTperTsquareTcentimeter.TEspeciallyTwater-

solubleTsubstancesTpassTfasterTthroughTtheseTducts,TstillTtheseTductsTdon’tTcontributeTmuchTforTskin

Tpermeation.TThereforeTmostTneutralTmoleculesTpassTthroughTstratumTcorneumTbyTpassiveTdiffusion. 

B- IntracellularTverseTtranscellularTdiffusion 

IntracellularTregionsTinTstratumTcorneumTareTfilledTwithTlipidTrichTamorphousTmaterial.TInTdryTstratu

mTcorneumTintracellularTvolumeTmayTbeT5%TtoT1%TinTfullyThydratedTstratumTcorneum. 

C.TPermeationTpathways 

PercutaneousTabsorptionTinvolvesTpassiveTdiffusionTofTtheTsubstancesTthroughTtheTskin.TATmoleculeT

mayTuseTtwoTdiffusionalTroutesTtoTpenetrateTnormalTintactTskin,TtheTappendagealTrouteTandTtheTepid

ermalTroute. 
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1.TAppendagealTroute: 

AppendagealTrouteTcomprisesTtransportTviaTsweatTglandsTandThairTfolliclesTwithTtheirTassociatedTseb

aceousTglands.TTheseTroutesTcircumventTpenetrationTthroughTtheTstratumTcorneumTandTareTthereforeT

knownTasT“shunt”Troutes.TThisTrouteTisTconsideredTtoTbeTofTminorTimportanceTbecauseTofTitsTrelati

velyTsmallTarea,TapproximatelyT0.1T%TofTtheTtotalTskinTarea.T 

1.TEpidermalTroute: 

ForTdrugs,TwhichTmainlyTcross intactThorneyTlayer,TtwoTpotentialTmicroTroutesTofTentryT 

exists,TtheTtranscellularT(intracellular)TandTintercellularTpathways. 

i)Transcellular:TTranscellularTpathwayTmeansTtransportTofTmoleculesTacrossTepithelialTcellularTmembra

ne.TTheseTincludeTpassiveTtransportTofTsmallTmolecules,TactiveTtransportTofTionicTandTpolarTcompou

ndsTandTendocytosisTandTtranscytosisTofTmacromolecules. 

ii)TParacellular:TParacellularTpathwayTmeansTtransportTofTmoleculesTaroundTorTbetweenTtheTcells.TTi

ghtTjunctionsTorTsimilarTsituationsTexistTbetweenTtheTcells. 

TheTprincipalTpathwayTtakenTbyTaTpermeantTisTdecidedTmainlyTbyTtheTpartitionTcoefficientT(logTk).

THydrophilicTdrugsTpartitionTpreferentiallyTintoTtheTintracellularTdomains,TwhereasTlipophilicTpermeant

sTtraverseTtheTstratumTcorneumTviaTtheTintercellularTroute.TMostTpermeantsTpermeateTtheTstratumTco

rneumTbyTbothTroutes.THowever,TtheTtortuousTintercellularTpathwayTisTwidelyconsideredTtoTprovideTt

heTprincipalTrouteTandTmajorTbarrierTtoTtheTpermeationTofTmostTdrugs. 

FactorsTaffectingTdrugTdeliveryTsystem: 

TheTeffectiveTtransdermalTdrugTdeliveryTcanTbeTformulatedTbyTconsideringTthreeTfactorsTasTdrug,Tski

nTandTtheTvehicles.TSoTtheTfactorsTaffectingTcanTbeTdividedTinTtwoTclassesTasTbiologicalTfactorsTan

dTphysicochemicalTfactors. 

A.TBiologicalTfactors 

T 

i)TSkinTcondition:TAcidsTandTalkalis,TmanyTsolventsTlikeTchloroform,TmethanolTdamageTtheTskinTcell

sTandTpromoteTpenetration.TDiseasedTstateTofTpatientTaltersTtheTskinTconditions.TTheTintactTskinTisT

betterTbarrierTbutTtheTaboveTmentionedTconditionsTaffectTpenetration. 

T 

ii)TSkinTage:TTheTyoungTskinTisTmoreTpermeableTthanTolder.TChildrensTareTmoreTsensitiveTforTskin

TabsorptionTofTtoxins.TThus,TskinTageTisToneTofTtheTfactorTaffectingTpenetrationTofTdrugTinTTDDS. 

T 

iii)TBloodTsupply:TChangesTinTperipheralTcirculationTcanTaffectTtransdermalTabsorption. 

T 

iv)TRegionalTskinTsite:TThicknessTofTskin,TnatureTofTstratumTcorneumTandTdensityTofTappendagesTv

aryTsiteTtoTsite.TTheseTfactorsTaffectTsignificantlyTpenetration. 

T 

v)TSkinTmetabolism:TSkinTmetabolizesTsteroids,Thormones,TchemicalTcarcinogensTandTsomeTdrugs.TSo

TskinTmetabolismTdeterminesTefficacyTofTdrugTpermeatedTthroughTtheTskin. 

T 

vi)TSpeciesTdifferences:TTheTskinTthickness,TdensityTofTappendagesTandTkeratinizationTofTskinTvaryTs

peciesTtoTspecies,TsoTaffectsTtheTpenetration. 

T 
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B.TPhysicochemicalTfactors 

T 

i)TSkinThydration:TInTcontactTwithTwaterTtheTpermeabilityTofTskinTincreasesTsignificantly.THydrationT

isTmostTimportantTfactorTincreasingTtheTpermeationTofTskin.TSoTuseTofThumectantTisTdoneTinTtransd

ermalTdelivery. 

T 

ii)TTemperatureTandTpH:TTheTpermeationTofTdrugTincreaseTtenTfoldsTwithTtemperatureTvariation.TThe

TdiffusionTcoefficientTdecreasesTasTtemperatureTfalls.TWeakTacidsTandTweakTbasesTdissociateTdependi

ngTonTtheTpHTandTpKaTorTpKbTvalues.TTheTproportionTofTunionizedTdrugTdeterminesTtheTdrugTcon

centrationTinTskin.TThus,TtemperatureTandTpHTareTimportantTfactorsTaffectingTdrugTpenetration. 

T 

iii)TDiffusionTcoefficient:TPenetrationTofTdrugTdependsTonTdiffusionTcoefficientTofTdrug.TAtTaTconsta

ntTtemperatureTtheTdiffusionTcoefficientTofTdrugTdependsTonTpropertiesTofTdrug,TdiffusionTmediumTa

ndTinteractionTbetweenTthem. 

T 

iv)TDrugTconcentration:TTheTfluxTisTproportionalTtoTtheTconcentrationTgradientTacrossTtheTbarrierTan

dTconcentrationTgradientTwillTbeThigherTifTtheTconcentrationTofTdrugTwillTbeTmoreTacrossTtheTbarrie

r. 

T 

v)TPartitionTcoefficient:TTheToptimalTpartitionTcoefficientT(K)TisTrequiredTforTgoodTaction.TDrugsTwit

hThighTKTareTnotTreadyTtoTleaveTtheTlipidTportionTofTskin.TAlso,TdrugsTwithTlowTKTwillTnotTbeT

permeated. 

T 

vi)TMolecularTsizeTandTshape:TDrugTabsorptionTisTinverselyTrelatedTtoTmolecularTweight,TsmallTmole

culesTpenetrateTfasterTthanTlargeTones 

 

 

IdealTmolecularTpropertiesTforTtransdermalTdrugTdeliveryT 

T 

FromTtheTaboveTconsiderationsTweTcanTconcludeTwithTsomeTobservationsTthatTcanTtermedTasTidealT

molecularTpropertiesTforTdrugTpenetration.TTheyTareTasTfollows. 

T 

 AnTadequateTsolubilityTinTlipidTandTwaterTisTnecessaryTforTbetterTpenetrationTofTdrugT(1mg/

ml). 

T 

 OptimumTpartitionTcoefficientTisTrequiredTforTgoodTtherapeuticTaction. 

T 

 LowTmeltingTpointTofTdrugTisTdesiredT(<200°C). 

T 

 TheTpHTofTtheTsaturatedTsolutionTshouldTbeTinTbetweenT5TtoT9. 

 

ConstituentsTusedTinTTDDS 

TheTmainTconstituentsTofTaTtransdermalTpatchTare: 

T 

i.TReleaseTLiner 

T 

ProtectsTtheTpatchTduringTstorage.TTheTlinerTisTremovedTpriorTtoTuse. 

T 

ii.TDrugTreservoir 

T 

TheTmostTimportantTpartTofTTDDSTisTdrugTreservoir.TItTconsistsTofTdrugTparticlesTdissolvedTorTdisp
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ersedTinTtheTmatrix.TToTmakeTtheTdrugTsoluble,TsolventsTandTcosolventsTareTused.TTheeffectTofTsol

ventTandTcosolventTshouldTbeTconsideredTwhileTdoingTselection. 

T 

iii.TAdhesive 

T 

ServesTtoTadhereTtheTcomponentsTofTtheTpatchTtogetherTalongTwithTadheringTtheTpatchTtoTtheTskin.

TTheTadhesiveTmustTpossesTsufficientTadhesionTpropertyTsoTthatTtheTTDDSTshouldTremainTinTplace

TforTaTlongTtime.TPressureTsensitiveTadhesivesTareTcommonlyTusedTforTtransdermalTpatchTtoTholdTt

heTskin.TCommonlyTusedTadhesivesTareTsiliconeTadhesives,TpolyTisobutylenesTadhesivesTandTpolyTacr

ylateTbasedTadhesives. 

T 

iv.TMembrane 

T 

MembraneTcontrolsTtheTreleaseTofTtheTdrugTfromTtheTreservoirTandTmulti-

layerTpatches.TItTmayTorTmayTnotTcontainTrate-

controllingTmembrane.TItTshouldTbeTflexibleTenoughTnotTtoTsplitTorTcrackTonTbendingTorTstretching.

TSomeTofTrate-

controllingTmembranesTareTpolyethyleneTsheets,TethyleneTvinylTacetateTcopolymerTandTcelluloseTacetat

e. 

T 

v.TBacking 

T 

ProtectsTtheTpatchTfromTtheTouterTenvironment.TTheTbackingTlayerTshouldTbeTimpermeableTtoTdrugT

andTpenetrationTenhancers.TItTservesTaTfunctionTofTholdingTtheTentireTsystemTandTprotectsTdrugTrese

rvoirTfromTatmosphere.TTheTcommonlyTusedTbackingTmaterialsTareTpolyesters,TaluminizedTpolyethyle

neTterepthalateTandTsiliconizedTpolyethyleneTterepthalate. 

 

Conclusion: 

 

SuccessfulTtransdermalTdrugTapplicationTrequiresTnumerousTconsiderations.TBearingTinTmindTthatTtheT

basicTfunctionsTofTtheTskinTareTprotectionTandTcontainment,TitTwouldTseemTexceptionallydifficultTtoT

targetTtheTskinTforTdrugTdelivery.heTbriefToverviewTofTtheTdifferentTantihypertensive.T 

DrugsTrevealedTthat,TbyTdeliveringTthroughTtheTtransdermalTrouteTimprovesTbioavailabilityTasTwellTi

mproveTtheTpatientTcomplianceTbyTmanyTfold.TButTtheTdemeritTisTthat,TallTtheTantihypertensiveTdru

gsTcannotTbeTgivenTasTtransdermalTdeliveryTbecauseTtheTdrugTshouldThaveTspecificphysicochemicalTp

ropertyTwhichTshouldTbeTsuitedTtoTpermeateTthroughTskin.TTheTdevelopment 

ofTsuccessTTDDSTdependsTonTproperTselectionTofTdrug,TpolymerTasTwellTasTotherTadditives. 
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