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Abstract 
The human skin is a readily accessibl esurface for drug delivery.  Skin 
of  an average adult body covers  a surfac e of  approximately 2m2 
and rec eives  about one-  third of  the blood c irculating through 
the body.  Over the past dec ades, developing controlled drug 
delivery as  bec ome increas ingly important in the 
pharmac eutic al indus try. The human skin surfac e is  known to 
contain, on anaverage, 10-70 hair follicles and 200-250 sweat duc ts 
on every square c entimeters  of  the skin area. It is one of the most 
readily acc ess ibl eorgans  of the human body.  There is 
c ons iderable interes t in the skin as  a site of drug applic ation both 
for  loc al and sys temic effect.  

How ever, thes kin, in particular the s tratum corneum,  poses  a formid able barr ier  drug 
penetration there by limiting topic al and Transdermal bioava ilab ility.  Skin penetration  
enhanc ement tec hniques  have                                         been deve loped to improve 
bioavailability and increase the range of  drugs for  w hic h top ic a l an d Tr ansd erm a l 
delivery sys te(NDDS). 
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Introduction 
Optimumtherapeutic outcomesrequirenot 
onlyproperdrugselectionbutalsoeffectivedrug 
delivery.Thehuman  skinisareadilyaccessible 
surfacefordrugdelivery.Overthepastthreedecade
s, 
developingcontrolleddrugdeliveryhasbecomei
nc reas inglyimportantinthepharmaceutic alind
us try.Thepharmacologic alresponse,both  
thedes iredtherapeutic effectandtheundes iredad
verseeffect,ofadrugisdependenton 
theconcentrationofthedrugatthes iteofaction,w
hic hinturn 
dependsuponthedosageformandtheextent 

ofabsorptionofthedrugatthes iteofaction1.Oneh
ighlysuccessfulalternative  
deliverymethodis thetransdermal. 
SkinofanaverageadultbodycoversaSurfaceof 
approximately  2m2andreceivesaboutone-
thirdofthebloodc irc ulatingthroughthebody.Th
e 
deliveradrugintothebodythroughtransdermalla
yerofskin, itisnecessarytounderstandaboutthesk
in. 
A)Thestratif ied,vascular ,cellularepidermis,B)
Underlyingdermisofconnectivetissuesand   
C)Hypodermis.                    
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Themultilayeredepidermisvaries inthic kness,d
ependingoncells izeandnumberofcelllayersofepi
dermis,rangingfrom0.8mmonpalmsandsolesdo
wnto0.06mmontheeyelids.Table1gives thic knes
s,waterpermeabilityanddiffus ivityof 
waterthroughepidermis.a)S tr at u mc o rn e u
m  
This istheoutermostlayerofskinalsocalledashor
neylayer.Itisapproximately10μmthickwhendry
butsw ellstoseveraltimesthisthicknesswhenfull
yhydrated.I tcontains10to25layersofdead,kerati
nizedcellscalledcorneocytes.Itisf lexiblebutrela
tivelyimpermeable.Thestratumcorneumis thep
rinc ipalbarrierforpenetrationof   drug.   
Thearchitectureofhorneylayermaybemodeledas
aw all-
likestructure.Inthismodel,thekeratinizedc ells f
unc tionasprotein“bric ks”bilayersThereissuff
ic ientamphiphilicmaterialinthelipid 
fraction,suchaspolarfreefattyac idsandcholester
ol,tomaintaina bilayerform. 
b) Vi a b le e p id e r m is  
This iss ituatedbeneaththes tratumcorneumand 
varies inthickness from0.06mmontheeyelids to
0. 
8mmonthepalms.Goinginwards, itcons istsofva
rious layersasstratumluc idum,s tratumgranulos
um,s tratumspinosumandthestratumbasal.Inthe
basalelayer,mitos isofthecellsconstantlyrenews
theepidermisand    
thisproliferationcompensates thelossofdeadhor
neyc ellsfromtheskinsurface.Asthecellsproduce
dbythebasallayermoveoutward,    

theyalter
morphologically.

Derm is  
Dermis is3to5mmthicklayerandisc omposedof
amatrixofconnectivetissue,whic hcontainsbloo
dvessels, lymphvesselsandnerves.Thec utaneous
bloodsupplyhasessentialfunctioninregulationo
fbodytemperature.Italsoprovidesnutr ientsando
xygentotheskinwhileremovingtoxinsandw aste
products.Capillar iesreachtow ithin0.2mmofsk
insurfac eandprovides inkconditionsformostm
oleculespenetratingtheskinbarrier. 
Hy p od er m is  
Thehypodermisorsubcutaneousfat 
tissuesupports thedermisandepidermis.Itservesa
safatstorage area.  
This layerhelpstoregulatetemperature,provides
nutr itionalsupportandmechanic alprotection.T

hetransdermaldrugdelivery,drughastopenetrate
throughallthesethreelayersandreachintosystem
icc irculationwhile  

inc ase
oftopicaldrugdeliveryonlypenetrationth

rough
stratumcorneumisdes ired. 

Fun d am e nt a lsofs k inp er me at ion 6  
Untilthelastcenturytheskinwassupposedtobeim
permeablew ithexceptiontogases.However, inth
ec urrentcenturythes tudyindic atedthepermeabi
litytolipidsolubledrugs.Alsoitw asrecognizedt
hatvarious layersofskinarenotequallypermeable
i.e.epidermis is lesspermeablethandermis.Aftera
largecontroversy,alldoubtsaboutstratumcorne
umpermeabilitywereremovedandus ingisotopic
tracers. 
A.Stratumc orneumasskinpermeationbarrier 
Theaveragehuman   skin   contains40-70   
hairfolliclesand200-250sweatductspersquare 
centimeter.Espec iallywater-
solublesubstancespassfasterthroughtheseducts
,stilltheseductsdon’t 
contr ibutemuchforskinpermeation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ThereforemostneutralmoleculesRegionalvaria
tioninw aterpermeabilityofstratumcorneumsh
ow edinTable1andpermeationofdrugmoleculeth
roughskinshowedinFigure 
2.Seriesofstepsinsequence: 

3.Sorptionofapenetrantmoleculeonsurfac elayero
fs tratumcorneum. 
4.Diffus ionthroughitandviableepidermisandfi
nallyreachestodermisandthen 
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 5.Themolecule  is takenup  
intothemic roc irc ulationforsystemic dis tr ibuti
on. 
 
 
 
 
 
 
 
 
 
 
 
 
Ta ble 1:Re gionalvariationinwate rpe rme a

bilityofstratumcorne um 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure2:Amultilayerskinmodelshow ingseque
nc eofTransdermalpermeationofdrugforsys te
mic deliveryB-
Intrac ellularversestranscellulardiffus ion 
 

 
Figure3:Themicros truc tureofs tratumc orneu
m 
 
Intrac ellularregions ins tratumcorneumarefille
dw ithlipidric hamorphousmaterial. Indrystratu

mcorneu
mintrac ell
ularvolum

emay  
be5%to1

%infullyh
ydratedstr
atumcorn

eum. 
C.Permea

tionpath
w ays7-9 
Percutane

ous       
absorptio

ninvolvespass ivediffus ionofthesubstanc esthro
ughtheskin.Amolec ulemayusetwodiffus ionalr
outes topenetratenormalintactskin, theappendag
ealrouteandtheepidermalroute. 
 
 
1.Appendagealroute:Appendagealroutecomp
rises transportviasweatglandsandhairfollic les
w iththeirassociatedsebaceousglands.Theseroute
sc irc umventpenetrationthroughthes tratumcor
neumandarethereforeknownas“shunt”routes. 
 
 

Sr. 
No. 

Skinre g ionTh ic kness (μm)Permeationrat e  
(mg/cm2/hr) 

Diffusivity 
(cm2/sec×1010) 

1 Abdomen 15.0 0.34 6.0 

2 Volarforearm 16.0 0.31 5.9 
3 Back 10.5 0.29 3.5 
4 Forehead 13.0 0.85 12.9 
5 Scrotum 5.0 1.70 7.4 
6 Bac kofhand 49.0 0.56 32.3 
7 Palm 400.0 1.14 535.0 
8 Plantar  600.0 3.90 930.0 
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F ig ur e 4 :Ro u t es f or dr u g p er m e a t io nFord
rugs,which    mainlycross-
intacthorneylayer, twopotentialmicroroutesofe
ntryexis ts,thetransc ellular( intracellular)andin
terc ellularpathways 

 
 
 
Figure5:Epidermalroutesfordrugpermeation 
i)Transc ellular :Transc ellularpathwaymeans
transportofmoleculesacrossepithelial 
1.Epidermalroute:c ellularmembrane.Thesein
c ludepass ivetransportofsmallmolecules,ac tive
transportofionic andpolarcompoundsandendoc
ytos isandtranscytos isofmacromolecules. 
ii)Parac ellular:Parac ellularpathw aymeanstra
nsportofmoleculesaroundorbetweenthecells.Ti

ghtjunctionsors imilars ituationsexistbetweent
hecells.  
Theprinc ipalpathwaytakenbyapermeantisdec id
edmainlybythepartitioncoeffic ient( logk).Hyd
rophilic drugspartitionpreferentiallyintothein
trac ellulardomains,whereas lipophilic permean
tstraversethes tratumcorneumviatheintercellul
arroute. 
Pro p ert ies t ha t in f lu e nc e tra ns der m a ldrug
delivery10-11 
Theeffectivetransdermaldrugdeliverycanbefor
mulatedbycons ideringthreefactorsasdrug, 
Skinandthevehic les.Sothefactorsaffectingcanbe
dividedintwoclassesasbiologicalfactorsandphy
s icoc hemic alfactors. 
A. Bio lo g ic a lf ac tors  
i)Skincondition:Ac idsandalkalis ,   
manysolvents likechloroform,methanoldamag
ethe 
skincellsandpromotepenetration.Diseaseds tate
ofpatientalterstheskinconditions.Theintactski
nisbetterbarr ierbuttheabovementionedconditi
onsaffectpenetration. 
ii)Skinage:Theyoung  skinismore  
permeablethanolder .Childrensaremoresens itiv
e  
forskinabsorptionoftoxins.Thus,skinageisoneo
fthefactoraffectingpenetrationofdruginTDDS. 
iii)Bloodsupply:Changes inperipheralc irculat
ionc anaffecttransdermalabsorption. 
iv)Regionalskins ite:Thic knessofskin,nature
ofstratumcorneumanddens ityofappendages 
varys itetos ite.   
Thesefactorsaffects ignif icantlypenetration. 
v)Skinmetabolism:Skinmetabolizessteroids ,
hormones,chemicalc arcinogensandsomedrugs.S
oskinmetabolismdetermineseff icac yofdrugpe
rmeatedthroughtheskin. 
vi)Spec iesdifferences :Theskinthic kness,den
s ityofappendagesandkeratinizationofskinvarys
peciestospecies,soaffectsthepenetration.  
B.Phys ic oc hemic alfac tors 
i)Skinhydration:Inc ontac tw ithw atertheper
meabilityofskinincreasess ignif ic antly.Hydrat
ionismostimportantfactorincreas ingtheperme
ationofskin.Souseofhumectantisdoneintransde
rmaldelivery. 
ii)TemperatureandpH:Thepermeationofdru
gincreasetenfoldsw ithtemperaturevariation. 
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Thediffus ioncoeffic ientdecreasesastemperatur
efalls. 
Weakac idsandweakbasesdissociatedependingo
nthepHandpKaorpKbvalues.Theproportionofu

nionizeddrugdetermines thedrug
c onc entration

in  skin.  
iii)D iffus ionc oeff ic ient :P enetrat ionofdru
gdependsondiffus ioncoeffic ientofdrug.Atac o
nstanttemperaturethediffus ioncoeffic ient   
ofdrugdependsonpropertiesofdrug,diffus ion 
mediumandinterac tionbetweenthem. 
iv)Drugc onc entration:Thefluxisproportion
altothec onc entrationgradientacross thebarrier
andconc entrationgradientw illbehigherif theco
nc entrationofdrugw illbemoreacrossthebarrier. 
v)Partit ionc oeffic ient :Theopt ima lpartition
coeffic ient(K)isrequiredforgoodaction.Drugs
w ith  
highKarenotreadytoleavethelipidportionofski
n.Also,drugsw ith   low K   will   
notbepermeated.  
 
vi)Molec ulars izeandshape:Drugabsorptioni
s inverselyrelatedtomolecularweight,smallmole
culespenetratefasterthanlargeones. 
Id e a lm o lec u lar pr o pe rt ies f ortr a nsd er m a
ldrugdelivery12 
Fromtheabovecons iderationswecanconc ludew i
thsomeobservations thatcantermedas idealmole
cularpropertiesfordrugpenetration.Theyareasf
ollows. 

!Anadequatesolubilityinlipidandwaterisnecessaryf
orbetterpenetrationofdrug(1mg/ml). 

!Optimumpartitioncoeffic ientis requiredforgoodt
herapeutic action. 

!Lowmeltingpointofdrugisdes ired (<200°C). 
!ThepHofthesaturatedsolutionshouldbeinbetw een

5to9. 
Des ign oftransderma ld e liverysys tem10  
Thebas iccomponentsofanytransdermal 
deliverysysteminc lude thedrugdissolvedor 
dispersedinaninertpolymermatrixthat 
providessupportandplatformfordrugrelease.T
herearetwobas ic 
des ignsofthepatchsystemthatdictatedrugreleas
ec haracteris ticsandpatchbehavior: 
i)Matr ixorMono lith ic :Theinertpo lymermat
rixbindswiththedrugandcontrols it’s releasefro
mthedevic e.  

ii)ReservoirorMembrane:Thepolymermatri
xdoesnotcontroldrugrelease.Instead,arate-
controllingmembranepresentbetweenthedrug
matrixandthe  adhes ive  layerprovidestherate-
limitingbarrierfordrugreleasefromthedevic e. 
Tec hn o log ies for de ve lop ingtr ansd erm a ld
rugdeliverysys tems4,6,11 
Thetechnologiescanbeclass if iedinfourbas icapp
roaches: 
A) P o ly m er m e m br a ne p art it ion -
c ontro lledT D Dsys te msInthistypeofsys tems
,thedrugreservoir issandw ichedbetweenadrug-
impermeablebackinglaminateandaratecontrolli
ngpolymericmembrane. 

 
Figure6 :Cross-
sec tionalv iew ofpolymerm e m br an e pe rm e
at io n-c o ntr o lled T D Dsys tems  
Thedrugisallow edtopermeateonlythroughthera
tecontrollingmembrane.Thedrugsolidsarehom
ogeneous lydispersedinasolidpolymermatrix,su
spendedinanunleachable,viscous liquidmedium
. 
formac leardrugsolution.Theratecontrollingme
mbranecanbeeither    a   
microporousoranonporouspolymericmembrane
e.g.ethylene-
vinylac etatecopolymer,w ithspec if icdrugperm
eability.Ontheexternalsurfac eofthepolymeric
membraneathinlayerofdrug-
compatible,hypoallergenic pressuresensitivead
hes ivepolymere.g.s iliconeadhes ivemaybeappli
edtoprovideintimatec ontactofTDDSw iththesk
insurface. 
 
Varyingthecompos itionof    
drugreservoirformulation, thepermeabilityc oe
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ff ic ientandthicknessofratecontrollingmembra
nec analterthedrugreleaserate.  
e.g.SomeFDAapprovedsystems–   Transderm-
Nitroforanginapectoris,Transderm-
Scopformotions ickness,Catapres-
TTSsystemforhypertens ion. 
Theintr ins icrateofdrugreleasefromthistypeofT
DDsystemisdefined by 
 
where,CRisdrugconcentrationinreservoirc ompa
rtment. 
Km/rthepartitionc oeffic ientforthe 
interfac ialpartitioningofdrugfromthe 
reservoir tothemembrane. 
Ka/mthepartition  c oeffic ientforthe 
interfac ialpartitioningofdrugfrommembranet
oadhes ive. 
Dadiffus ioncoeffic ientinratecontrolling 
membrane. 
Dmdiffus ioncoeffic ientinadhes ivelayer. 
hathic knessofratecontrollingmembrane. 
hmthicknessofadhes ivelayer. 
B) P o ly m er m at r ixd iff us io n-
c on tr o lle dTDDsys temsInthissystem,thedru
greservoir isformedbyhomogeneous lydispers in
gthedrugsolids inahydrophilic orlipophilic poly
mermatrixandthenthemedicatedpolymerform
edismoldedintomedicateddisksw ithdefinedsur
faceareaandthic kness.Thisdrugreservoircontai
ning  polymerdiskisthenmountedon  
occlus ivebaseplatein  
ac ompartmentfabric atedfromadrug-
impermeableplas ticbacking. 
 
 
 
 
 
 
 
 
 
 
Figure7 :Cross -
sec tionalv iew ofpolymer ma tr ix d iff us ion-
c ontr o lle dT D Ds ys t e ms.  
Therateofreleasefrompolymermatrixdrugdispe
rsion-typeis  
 
 

 

where,   
Ldisdrugloadingdoseinitiallydispersedinpolym
ermatrix. 
CPissolubilityofdruginpolymermatrix. 
DPisdiffus ivityofdruginpolymermatrix. 
Onlydrugdissolvedinpolymermatrixcandiffuse
,CPispracticallyequaltoCR.  
Alternately,thepolymermatrixdrugdispers ion-
typeTDDScanbefabric atedbydirectlydispers ing
druginapressure-
sensitiveadhes ivepolymere.g.polyacrylateandth
encoatingthedrug-
dispersedadhes ivepolymerbysolventcastingorh
otmeltontoaflatsheetofdrug-
impermeablebackinglaminatetoformas inglelay
erofdrugreservoir,thisyieldsathinner   
patch.eg.Minitransystem,Nitro-
DurIIsystemforanginapectoris. 
 
 
 
 
 
 
 
 
 
 
Figure8:Crosssectionalview ofanadhes ivepoly
merdrugdispers ion-
typeTDDsys temshow ingvariousmajors truc tu
rec omponents. 
C)Dr ugr eserv o irgr ad ien t-
c ontro lle dTD Dsys temsPolymermatrixdrugd
ispers ion-
typeTDDScanbemodifiedtohavethedrugloadin
glevelvariedinaninc rementalmanner,forminga
gradientofdrugreservoiralongthediffus ionalpa
thacrossthemultilaminateadhes ivelayers.Thedr
ugrelease 
fromthis typeofdrugreservoircontro
lledTDDSc anbeexpressedby: 
dQ 
Da 
dt 

gradient- 
 
 
KFa/r  
 
ha(t) 
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Ld(ha) 
 
Inthissystem, thethicknessofdiffus ionalpathth
roughwhic hdrug    
moleculesdiffuseincreasesw ithtimei.e.ha(t).T
hedrugloadinglevelinthemultilaminateadhes ive
layer   
isdes ignedtoincreaseproportionallyi.e.Ld(ha)so
astoc ompensatetimedependentincrease   
indiffus ionalpathas 
 
aresultofdrugdepletionduetorelease.  
 
 

 
Figure9:Cross-
sectionalviewofadrugreservoirgradient-
controlledTDDsystem. 
D.Microreservoirdissolution-
controlledTDDsystems 
Ahybridofreservoirandmatrixdispers ion-
typedrugdeliverysys tems ,whichcontainsdugres
ervoirformedbyfirstsuspendingthedrugsolids  
inanaqueoussolutionofw ater-
misc ibledrugsolubilizere.g.propyleneglycol,the
nhomogeneous lydispers ingthedrugsuspens ion
w ithcontrolledaqueous  
solubilityinalipophilicpolymerbyhighshearme
chanic alforcetoformthousandsofunleachablem
icroscopic drugreservoirs. 

 
 

F ig ure 1 0 :Cross-
sec t io na lv iew of Mic ror es er v o ir d iss o lut i
on-
c on tro lle dT D Dsys temsThisthermodynami
callyunstablesys temis 
quicklystabilizedbyimmediatelycross -
linkingthepolymerchains ins itu,whichproduces
amedic atedpolymerdiskw ithac onstantsurfacea
reaandafixedthickness.Medicateddiskismounte
datthecenterof anadhes ivepad. 
eg.Nitrodisksys temforanginapectoris. 
Therateofdrugreleasefromthissystemisdefined
by: 

 
ComponentsofTDDS13 
Themaincomponentsofatransdermalpatchare:i.
ReleaseLiner 
Protectsthepatchduringstorage.Thelinerisremo
vedpriortouse.  
 
 
 
ii.Drugreservo ir  
ThemostimportantpartofTDDSisdrugreservoir
.I tcons istsofdrugpartic lesdissolvedordisperse
dinthematrix.Tomakethedrugsoluble,solventsa
ndcosolventsareused.Theeffectofsolventandcos
olventshouldbecons ideredwhiledoingselection.  
iii.Adhes iv e  
Serves toadherethecomponentsofthepatchtoget
heralongw ithadheringthepatchtotheskin.Thea
dhes ivemustpossessuffic ientadhes ionpropertys
othattheTDDSshouldremaininplaceforalongtim
e.Pressuresensitiveadhes ivesarec ommonlyused
fortransdermalpatchtoholdtheskin.Commonly
usedadhes ivesares iliconeadhes ives,polyisobuty
lenesadhes ivesandpolyacrylatebasedadhesives. 
iv.Membrane 
Membranecontrolsthereleaseofthedrugfromth
ereservoirandmulti-
layerpatches.Itmayormaynotcontainrate-
controllingmembrane. Itshouldbeflexibleenou
ghnottosplitorcrackonbendingorstretc hing.So
meofrate-
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controllingmembranesarepolyethylene   
sheets,ethylenevinylacetateco-
polymerandcelluloseacetate.  
v.Bac king 
Protects thepatchfromtheouterenvironment. 
Thebackinglayershouldbeimpermeabletodruga
ndpenetrationenhance-.Itserves   
afunctionofholdingtheentirestemandprotectsdr
ugreservoirfromatmosphere.Thecommonlyuse
dbackingmaterialsarepolyesters,aluminizedpol
yethyleneterepthalateands ilic onizedpolyethyle
neterepthalate.  
Gen era lc lin ic a lc ons ider at ions in the useof
TDDS7,13 
Thepatientshouldbeadvisedofthefollow inggen
eralguidelines.Thepatientshouldbeadvisedofthe
importanceofus ingtherecommendeds iteandrot
atingloc ationsw ithinthes ite.Rotating 
loc ationis importanttoallowtheskintoregainits
normalpermeabilityand   
topreventskinirr itation. 
1.TDDSshouldbeapplied   
toclean,dryskinrelativelyfreeofhairandnotoily, i
nflamed, irr itated,broken.Wetormoistskinc ana
cceleratedrugpermeationtime.Oilyskincanimpa
ir theadhes ionofpatc h.Ifhair ispresentatthes ite, i
tshouldbecarefullycut,notwetshavednorshoulda
depilatoryagentbeused.  
2.Useofskinlotionshouldbeavoidedattheapplic a
tions ite,becauselotionsaffectthehydrationofsk
inandc analterpartitioncoeffic ientofdrug. 
3.Patientshouldnotphys icallyalterTDDS,s incet
hisdestroys integrity ofthesystem. 
4.Theprotectingbackingshouldberemovedw ith
carenottotouc hfingertips.TheTDDSshouldbepr
essedfirmlyagainstskins itew iththeheel 
ofhandforabout10sec onds. 

5.ATDDSshouldbeplacedatasitethatw illnotsubjecti
ttobeingrubbedoffbyc lothingor 
movement.TDDSshouldbeleft   
onwhenshowering,bathingorsw imming. 

6.ATDDSshouldbewornforfullperiodasstatedinthe
product’s instructionsfollow edbyremovalandr
eplac ementw ithfreshsystem. 

7.Thepatientorcaregivershouldc leanthehandsaftera
pplyingaTDDS.Patientshouldnotrubeyeortouc h
themouthduringhandlingof 
thesystem.  
8. Ifthepatientexhibitssens itivityor 

intolerancetoaTDDSorifundueskinirr itationres
ults ,thepatientshouldseekreevaluation.  

9.Uponremoval,ausedTDDSshouldbefoldedinitshal
fw iththeadhes ivelayertogethersothatitcannotb
ereused.Theusedpatchdiscardedinamannersafet
ochildrenandpets.  

 

 
F ig ur e1 1 :Us e oftr a nsd er m a lpa tc hItis imp
ortanttouseadifferentapplic ations iteeverydayt
oavoidskinirr itation. 
Suggestedrotationis : 
Day1–Upperrightarm 
Day2–upperrightchest 
Day3–Upperleftchest 
Day4–Upperleftarm,

 
thenrepeat fromDay1. 
T ab le 2 :Ex a m p le s of m a r k et e dtr a ns d er m
a ldr u g d e liv er ys ys t e m 4  
Sr.No.Therapeutic agentTDDSDesign 

1 Clonidin
e 

Catapres-
TTS(Boehringer 
Ingelheim) 

Four-
layerpatc
h 

2 Estradiol Es traderm(Novarti
s) 

Four-
layerpatc
h 

 
3 Estrad

iol 
Vivelle(Novartis ) Three-

layersystem 
4 Estrad

iol 
Climara(Novartis
) 

Three-
layersystem 

5 Fentan
yl 

Durages ic(Janssen
) 

Four-
layerpatch 

6 Nic oti
ne 

Prosstep(Lederie) Multilayerr
oundpatch 

7 Testos
terone 

Tes toderm(Alza) Three-
layerpatch 

8 Nic oti
ne 

Habitrol 
(NovartisConsume
r) 

Multilayerr
oundpatch 
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9 Nic oti
ne 

NicodermCQ(Smi
thklineBeecham 
Consumer)  

Multilayer 
rectangular
patch 

1
0 

Nic oti
ne 

Nic otrol 
(McNellConsumer
) 

Multilayer 
rectangular
patch 

Transdermalp atc hes9Bothtopic alandtransde
rmalproductsareintendedforexternal     
applic ation.However,topicaldermatologic alpr
oductsareintendedforloc alactionwhereastrans
dermaldrugdeliverysystemisusedforsystemic dr
ugdelivery.  
Transdermalsystemdeliversmedic ations throug
htheskindirec tintothebloods tream.The 
transdermalrouteofdrugdeliveryisbecomingpo
pularbecauselargenumberofdrugscanbedelivere
dbythisroutetotreatvariousdiseases .Currently,t
ransdermalpatchesareusedinseveraltherapeutic
areas likepainmanagement,smokingc essation,tr
eatmentofheartdisease,hormonereplacementan
dmanagementofmotions ic kness. 
TYPESOFTRANSDERMALPATCHES:18-22 
a)Single layerdruginadhes ive:Inthistypethea
dhes ivelayercontainsthedrug.Theadhesivelayer
notonlyservestoadherethevarious layers together
andalsorespons ibleforthereleas ingthedrugtothe
skin.Theadhes ivelayerissurroundedbyatempora
rylinerandabacking.  
b)Mu lt i- la yerdrug in adh es ive : 
This typeisalsos imilartothes inglelayerbutitcont
ainsaimmediatedrugreleaselayerandotherlayer
willbeacontrolledreleasealongw ith  
theadhes ivelayer.Theadhesivelayerisrespons ibl
efortemporaryliner-
layerandapermanentbacking. 
c ) Va po ur p atc h :  
Inthis typeofpatchtheroleofadhes ivelayernoton
lyservestoadherethevarious layerstogetherbutal
soservesmarket,commonlyusedforreleas ingofe
ssentialoils indecongestion.Variousothertypeso
fvaporpatchesarealsoavailableinthemarket  
whichareusedtoimprove  
thequalityofsleepandreduces  
thec igarettesmokingc onditions. 
d) Res er vo irs ys te m : 
Inthissystemthedrugreservoir isembeddedbetw
eenanimperviousbackinglayerandaratec ontrolli
ngmembrane.   

Thedrugreleasesonlythroughtheratecontrollin
gmembrane,whichc anbemicroporous   ornon   
porous.Inthe   
drugreservoircompartment,thedrugcanbeinthe
formofasolution,suspens ion,gelordispersedinas
olidcanbeappliedasoutersurfacepolymericmem
brane 
whic hiscompatiblew ithdrug. 
e) Ma tr ixsys te m :  
i.Drug-in-adhes ivesys tem: 
Inthistypethedrugreservoir isformedbydispers i
ngthedruginanadhes ivepolymerandthenspreadi
ngthemedicatedadhes ivepolymerbysolventcas t
ingormelting(inthecaseofhot-
meltadhes ives)onanimperviousbackinglayer.O
ntopofthereservoir,unmediatedadhes ivepolyme
rlayersareappliedforprotectionpurpose. 
ii. Ma tr ix-d isp ers ionsys t em : 
Inthis typethedrugisdispersedhomogenous lyina
hydrophilic orlipophilicpolymermatrix.Thi  
drugcontainingpolymerdiskisf ixedontoanocc lu
s ivebaseplateinacompartmentfabric atedfroma
drugimpermeablebackinglayer.Insteadofapply
ingthe 
 
adhes iveonthefaceofthedrug.  
f )Microreservo irsystem: 
Inthistypethedrugdeliverysystemisac ombinati
onofreservoirandmatrix-
dispers ionsystem.Thedrugreservoir isformedb
yfirstsuspendingthedruginanaqueoussolutiono
fwatersolublepolymerandthendispers ingtheso
lutionhomogeneous lyinalipophilic polymertof
ormthousandsofunreachable,microscopicspher
esofdrugreservoirs. 
 
Ad va nc es intr ansd erm a lp atc ht ec hn o lo gy  
i)Adhes ives :Fortransdermalpatches toprovide
cons is tentandcontinuousdrugdeliverythrough 
theskin,theymustadherewell.Thereareseveralad
hes ives inregularuseintransdermal 
sys temsinc ludings ilic onesandpolyisobutylene
s.Neweradhesives,inc ludingacrylates,haverecen
tlybecomeavailable.Acrylatesareknownaspress
ure-
sensitiveadhes ivesandtheyarepreferredbecauset
heyhaveselectiveadhes ivepropertiesonceincont
actwiththeskin.Pressure-sens itiveadhes ivescan  
alsoberemovedw itheaseandtheyarec ompatible
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w ithskinand  
variousdrugmolecules.Thepolymericnatureofa
crylatesprevents thepatchesfromundergoingph
ys ic al breakdown. 
i)Penetrat ion Enha nc ers : 
substanceswillnotdiffuseintotheskMinatysuffcri 
trates toobtaintherapeuticconcentrations. 
Substanc esthatreduc etheskin’sabilitytoperfor
mitsbarrierfunctionarecollectively 
knownaspenetrationenhancers.Thesesubstances
maketheskinmorepermeableandtheyallowdrug
moleculestocrosstheskinatafasterrate.Withreg
ardtobothsafetyand 
eff ic acy,w ateris theoptimumpermeationenhan
cer.Byincreas ingthehydrationofthes tratumcor
neum,thebarrierfunctionoftheskinc anbereduc
ed.Alc oholiscommonlycons ideredasolventintr
ansdermalpatches;itactuallyservesaseffectivep
enetrationenhancer.Somepenetrationenhanc ers
removelipidsfromtheskin.23-25 
EVALUATIONPARAMETERS:26 
1.Interactions tudies 
2.Thicknessofthepatch 
3.Weightuniformity 
4.Foldingendurance 
5.PercentageMoisturecontent 
6.PercentageMoistureuptake 
7.Watervapourpermeability(WVP)evaluatio
n 
8.Drugcontent 
9.Uniformityofdosageunittes t 
10.Polariscopeexamination 
11.ShearAdhesiontest 
12.PeelAdhesiontest 
13.Thumbtac ktes t 
14.Flatnesstest 
15.PercentageElongationbreaktest 
16.Rollingballtacktest 
17.Quic kStick(peel-tack)test 
18.Probe Tacktest 
19.In vitrodrugreleasestudies 
20.Invitroskinpermeations tudies 
21.SkinIrr itationstudy 
22.Stabilitystudies 
An im a lMo d e ls t oSt ud yTr ans d erm a l 
Absorption15-17 
Exvivopenetrationandpermeationareroutinelyp
erformedtos tudypercutaneous  absorption 
andtransdermalpermeationcharacteristicsofdr
ugsandotherchemicals.Theseexvivostudies  

allowthedeterminationofdrugconcentrationin
theskin(penetration)andrateoftransfer 
acrosstheskin(permeation).Exvivoexperiments
areeasytoperformandthes implic ityofmethodol
ogyallowsflexibilityinadaptingthemodelinad
dress ingdifferent 
 
 
aspects involvedinpreliminaryorfeas ibilitys tud
ies inthedevelopmentofskin/transdermaldrugd
eliverysystems.  
Humanskinisdiff ic ulttoobtainanduniformityi
sdiff ic ulttomaintain,s inc emostofhumanskinc
omes 
fromcadaverswhosesex,ageandgenetichis toryare
uncontrolled.Whereas ,  
animalskiniseas iertoobtainandismoreuniform. 
Humansandanimalshavew idedifferences inthen
umberofappendagealopeningsperunitareathick
nessofskin,structureandporos ityofskin,andthe
sefactorsc learlyaffectthepercutaneousabsorpti
onofdrugs.Onlytheprogress ininvitromethodol
ogyw ithanappropriate    
animalmodelc anresolvetheselimitations.I twou
ldbeas implemathematic alexerc isetopredic tth
eskinpermeabilityinhumansfromanimalexperi
ments.If thereisc ons tantratiobetweenskinperm
eabilityinhuman  
toanimal, independentofthedrugunderstudy.Ifc
orrelationcanbees tablishedfordrugsw ithdiffer
entphys icochemic alproperties,experimentsus i
ngappropriateanimalskinwillbemorereliablein
thedevelopmentalstageofskin/transdermaldru
gdeliverysystems.Itappearsthathair lessguineapi
gandBrattlebororataretobegoodanimalmodelsf
orskin/transdermaldrugdeliverysystems,wher
eassnakeappearsnottobeagoodmodeltoevaluate
permeationofdrugsacrossskin(unpublisheddata
).Inreview ingthestudiescomparingtransderma
labsorptionof    
drugsbetweenanimalsandhumans,caremustbeta
kento  ascertaintheinfluences  
ofmethodologyandmodelmighthaveonthedata,  
andutmostcaremustbetakentoavoidanymis inte
rpretationorwrongconc lus ions .Accordingtoth
eliteratureavailablenoconsensus isavailable      
regardinganimalmodelswhic htrulyreflec thum
anskin. 
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Transderma ldrug de liv erysys temshavef o ll
ow ing a dv ant ag eso v erc onv en t io na ldrugd
elivery.  
Advantages27-29 

1.Theyc anavoidgastrointestinaldrugabsorptiondiff
ic ultiescausedbygas trointes tinalpH,enzymati
cac tivityanddruginterac tionsw ith 
food,drinkandotherorallyadministereddrugs. 
2.Theyc ansubs titutefororaladministrationofm
edic ationwhenthatrouteisunsuitable,as incaseo
fvomitinganddiarrhea.  

3.Theyavoidthefirs t-
passmetabolismandavoiddrugdeactivationbyli
verenzymes. 

4.Theyarenon-
invas ivesoavoidingtheinconvenienceofparenter
altherapy. 

5.Theyprovideextendedtherapywithas ingleapplic at
ion, improvingc omplianc eoverotherdosagefor
ms ,requir ingmorefrequentdoseadminis tration. 

6.Drugtherapymaybeterminatedrapidlybyremoval
ofTransdermaldrugdeliverysys temsfromthesu
rfac eoftheskin. 

7.Theyareeas ilyandrapidlyidentif iedinemergencies(
e.g.unresponsive,unconsciousorc omatosepatient
)becauseoftheirphys ic alpresence,featuresandid
entifyingmarkings. 

8.Theycanbeusedfor   
drugswithnarrowtherapeuticw indow. 
Transderma ldrug de liv erysys temshavef o ll
ow ing d isad va nt ag es  
Disadvantages  
1.Thelimitationsoftransdermaldrugdeliveryar
emainlyassoc iatedw ithbarrierfunctionofskin,
soitis limitedtopotentdrugmolecules. 
2.Skinirr itationorcontactdermatitisduetodrug,
exc ipientsandenhancers isanotherlimitation. 
Fu tur e ofTr a ns de r ma lT h er ap y  
Tenyearsago,thenic otinepatchhadrevolutionize
dsmokingc essation;patientswerebeingtreated 
w ithnitroglyc erinforangina,c lonidineforhype
rtens ion,sc opolamineformotions ic knessandes
tradiolfores trogendefic iency,allthroughpatche
s.Atthattime,biotechmedic inalwasstillbeingde
veloped.Duringthepastdecade,the 
numberofdrugsformulatedinthepatcheshashard
lyincreased,andtherehasbeenlittlechangeinthec
ompos ition 

ofthepatchsystems.Modificationshavebeenmos
tlylimitedtorefinementsofthematerialsused.C
onc lus ion  
Successfultransdermaldrugapplic ationrequire
snumerouscons iderations.Bearinginmindthatt
hebas icfunctionsoftheskinareprotectionandco
ntainment, itwouldseemexc eptionallydiff ic ult
totargettheskinfordrugdelivery.However,w ith
ourgreater  
understandingofthestructureandfunc tionofthe
skin,andhowtoaltertheseproperties ,moreand   
more   newdrugproducts    
arebeingdevelopedfortransdermaldelivery.The
propertiesofthedrug, thecharacteris ticsofthetra
nsdermaldevice,selectionofin-
vivomodelandthestatusofpatient’sskin  are  
allimportantforsafeandeffectivedrugdelivery.T
hetransdermaldrugdeliverysystemcouldbeoned

ayoneofthebest noveldrugdeliverysystem.  
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