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INTRODUCTION

At present, the most common frem of delivery of diags is the oral
route. Whils this bas the nofable advaninge of casy ndmdnistration, it
also has significant drawbacks — samely poor bioavaitability due o
hepatic metabalisim (s pass) and e tendency 10 produce rapad
blood level spikes (both high ond low), lending to 2 peed for high
aad / or Segquent dosing, which can be both cost prohitetive and
moomvenisnt. To overcome these difficulties there 15 8 need for the
development of new dimg delivery system; which wall improve the
thernpentic efficacy and safety of drugs by more precise spotial and
temgraral placement within the body therehy reducing botls the sire
and manber of doges.

Tragseutaneows patches are flesible pharmaceutical preparation of
VAryig sires, COREAInIne. e of nose active ingredients. They are
imfended to be applied 1o the unlvoken skin in order o deliver the
netive ingredient to the svstemic circulation after passmg through the
skin bareers. Transcutaneous drg delvvery systems are topically
administered wedicanents. In the form of paiches thal deliver drugs
for systembc effects a1 a peedetermined apd controlled rae. A
Transcutaneoss drivg dalmvery device, wlich inay be of an active or 8
passive design ks a device which peovides an alfermative onte fos
ncdmanistering medicabion. These devices allow for phanmacenticals
te be delnvered across the skin bamrier. In theory, Transcutaneons
patches work very simply. A dmg s apphied i & relatively ligh
dosage fo the nsde of patch, which is wom ea the skin foc an
extended period of time. Thowgh a diffision process. the dng cnfers
the blosdstream darectly thougl the skin Since there iz ligh
concentration on the patch and fow concentration m the blood, the
drug will keep diffiusing mto the bood, the dug will keep daffiasing
imto the blocd for & long period of time, maintaming the constams
concentration of drug m the blood flow, Nicotin patch fust o marked
aflnd:ini:l'he first Transcutemeons paich, scopolamme was approved
i 1979

Histary of Transcetanesws dreg delivery system

By now, transcutmnems drog delivery has gonme mamstream and
Beveral companies are esfablshed apd dedicated 1o ndvance
mraiscitanesiis controfleal fefense technologies  Althoigh polynes
tustrix bamdage formmdations for typeal delivery of antibiotics kave
been knewn sinee af least as fir back as the 19504 it is abost 22

vears since. Alza's first contolled release tramsoatanecns drog
definvery system pofemt wire isswed. The Alza's patents were the fisss
to describe the s of membranss to coatrol the vate of drag delivery
to the skin In 1979 the firs connnercial iranscotaneons
nireglyeering swtem (AlzacbaGeigy-Transderm Mitro (D, Eey
Phormacenticals- Miteo Dur) went oa sale. Sisee then caly a few
mege drugs have been foand that can be deliverad transcutanesously.
Miow, companies like pnuﬂml:::t arg developing movel meechani=ms
to drive drugs teoagh the dkim

Advantnges

I They can avoid gastrointesimal drsg absorption difficulties
covered b gastiodisrestmnal pH.  enFyimatie  actbany sl deug
mteraction with fomd, dimk s other arally administration dimg.

II. They can sabstinge for oral adiminisration of medication when
the route is unsuitable as with vomiting and dimthoes.

L. To avoad the first pacs effect e.g Trpeaaneoes Mitroglvesrm, 1t
15 rapsdly metabolized by the liner when tnken cmlly.,

IV, They are mxinvasive, avoiding the inconvenience of parenteral
thetapy.

V. The activity of diugs Baving a siact half life iz edended througeh
the reserviodr of diug in the thanpeatic delivery systemn and ity
coulrolled release,

VL Drug therapy may be temminated mapedly by remowvnl of the
application from the surface of the skin

VI They provided extended thevapy with a single applecation,
improving compliance over ciher dosage forms requirmg more
fraguent dese acmmistration = g. transcotansoos clonidine 7 day,
Disadvantages

1.5cme patiasts devebop contact denmatitis at the site of application
from ome or mose of the system componenfs. necessitafing
chiscost imaaticn

I.Cmly potent drngs are suitable copdidates for tiamscutaneons patch
becanse of the mahwal limis of drug sy imposad by the skin's
impermieability.

L Some drug g transcntaneos scopolaming patch placed behimd
the ear, it 13 mmeamforinble,

TV Lowig thine adliere is nol possilile.

INTERNMATIONAL BENEARCH [ERIRNAL OF PHARMACY, 2012}, 2011



Sandhu Premject et al IRJP 2011, 2 (12), 49-55

Desivalde featares of o Transewtameous dirng delivery syebem

I. Shonkd provide safficient flus,

ILMust contam adequate amoant of dnsg 5o that 1t can oot become
depleted before the end of desire dosage period, whiech i typacally 1.
T days

MLSkould control the rate of delivery w avoud aoy overdosing
resuling from normal nse.

iV Whast mamtain the chemieal and physical stability to the patch
itself fo perform reliabality after aging

V.5hould be non iwiteting to the skn m regard fo chemcal
senstivity, chemical writation and mechanical irritation.”
Meshanlsm OF Teanseutanesws Alsorption

Strmeture of the skin

The skin is composed of epidemmis. damis, and underlyving
subddertnal tisie. The epudemines apl dermas are separated by &
basement mesmlrane, wheress the dermis vemams confomos with
tlee subutaneows and adipese tismes, The epederings s compesed of
five lavers of cell pes, beginnmg fom e owside of e skine
sFanun cofieum, sranm hscidwn, sranmm grannlosunm, smrano
apityosin. and stranun badale. Within the demis lie varying v ber
of haid follicles awd sebaceous plands slome dee apoctine and eerine
sweal ghail, 1l sugpsted b a rich vascular netwarke. In the case of
mansoutaners dreg pbsorpfion the confined laver of shobum
cormemn, provides the rate limitiog step o dnwe penetration. The
strocure of the stratun corveinn las been compared to that of
“hricks and mortar™ 10 to 15 layers of flattened commfield cells
constitute the bricks, and lipad-rech itercelbulnar and lipid apparatus
farm an effective barrier 1o tmosepidenmal water loss and fo exiemal
chemical nccess. Tf a dmg &5 to pass throngh the sk aod mio the
gereral cironlanion, if mnst fiest mansverse this bartier.
Tinperutanesns absorption

The general aceeptad theory 15 that transcutaneoss absorpiion Goours
throngh the imterceilular Hpid mortar mather than fhrongh the celhilar
bricks. The frapscutanenes flow of compound across the stratum
cornenm 15 directly proportional fo the concentration gadients and
therefore can be atiribuie 1o passive diffiasion. Highly lipophalic with
Lo molecular weight demonsmares e greatest flow rate treugh
the stranan conienm. Addiftenally, as the surface area exposed to
dag mereases awd o the thickness of the épideams decrenses. the
rale of manscatamspus e increases. Thaefire the drug st
maintain the nffinity for both lipid and agueous environments for
effective absoepiioa. The ml water paristion coefficient of the drog-
that is. its relative solubility in odl versus water= and e polary of
drug  mast then be  considered.  There are  several ofhe
plziochensical properises of the divg preparation w effectiveness of
the transomtanesns transpord, mehiding e dnee  ctability o
wolatility, mse of a selvent camer or velicle, use of penetration
enhancer. and type of delivery device, A dmg should be remaning
o the sk without evaposating or becoming otfierwise wactive due
tr  spootaneous chanical beeakdesu. A sunple method 1o
accmugdish this sineation bas been to saspend the drue in a vehicls-
amy gel, lotiom, or paste wsed to apply ithe dug o the kin
Pensiration enhancer melnded several compounds that are mixad
mio thye vehicles to alber the molecular envirenment of the eprdermis,
it often) the lgid meortar of the swanun comenn, ad fcilisare the
dmg absorptlon. Fually, the delivery system drself occasicaally
proves fo be the ultimate determinate of transeutaneons dmg fow. ™
Types OF Trasscutzneons Drug Delbvery System

Transcitaneoss  delivery §s an  attwactive tote for systemic
administration because of the accessbility of the skin as well as the
patient acceptabilicy, Thers are various types of framscutancous
terapesiic sysimm for long ferm costinseas infision of therapeutic
apents. Including antihypertencive, antifimgal. analgesics. steroidal
and comitracephye chugs. There are following types of transetrtaieens
ding delivery systems

Membrane Medulated Systein

In thas aystem dee dog reservodr i3 odally encapsulated in a shallow

compartmet molded fom 2 drog nopeneable backing ad a mate

confrolling polvmseric membnane The drug msoleculas may be

vebeasad caly theougl the sate controlling polpnete mepbrage. The

rate liumiting manbrane can be g opcropoions oF @ DONJEONS

polymeric membrane. On the extemnal surface of membrans. a thin

inyer of drug compatibls, hypoallergenic, adbesive polymer eg

Silicon or pelyacrylate ndhesives may be appliad to achieve infimnte

contact of the ansoutaneous systen witl the skin,

Examples of this sveotem are

Mitroglyeerine reteasing -Transderm-asteo (ciba).

Soopolamnme releasimg -Tranaden soop (eika).

Clonidine releasing -Catapres {Boelrmger Iugelhsin).

Adhesive THiTosion- Controlled System

ot s systenn the doks reservorr 15 formulated by doectly dispersmg

the dive moan adbesive polymer and thes spreading the medicated

adbesive by solvent casting. oo i Bt sheet of dmg-ampermenble

backing membrane to foomn a den doeg reservedr laver. On dhe top of

the drwe reservoir laver, lavers of non medicated rate controlling

adhiesive polvine of constant thickness are applied to preduce an

achesive diffisaon conirol kel dnig delivery syssem

Examples of this system are=

Mitroglveerme releasing-Deponit system (Pleamua-Sclowartz]

Liazgrivde dinasirate releasing- Framdol fnpe (Toaeivo)

Matrit-Tispersian Typs System

In these systems the dmag resernvoir is formed by homogsrously

dispersma the drngs m o ydrophibic or lipoplulic polvmer mats,

and the medicated polymer then 13 mobded inte a medented disc

with & deftved surfhce ares and a comirolled thickness. The dise iz

thoeiy hied coite sy occlnsve base plate s 4 conypartment fabicated

fromn & ding mupameabls backing The adhesive polvmer i3 spread

along the circumfersnce to form a strip adbesive rim armaad the

medicated dise

Exmnples of this system arg

Milroglycerine relensmg=Mitro Dur sysbem (oey)

Alicroreserval Sysiem

in thess systems, the drug reservoir is formed by firsl suspending the

cling peaticles op ain agueons solntion of water sohible polyveer &nd

then dispersing i homogenonsly in a lipophilic polymer by high

shear mechanical force 4o form a large mumber of wnleachalbde

microscopde spheres of drug reservours Example s - Nibto dise

S¥Sbem.

Comgiomsents OF Transculaneans Drog Delivery Sysiem

Pedvoser Matriz

The polyaser comtrols fhe release of the dsg froan the device

Miolecular weight. chiemical fusctiomakity of the polver dsould be

such that the specaific drug diffises properly and gets relessed

thicugl at. The fallowing eriters slieaild be satisfied for a polypner to

b usad oy ranscutamecus patches,

*  The polymer should be stabie

Tlee palyier should be wontose

Tlee polviner should be easily of munfaciursd

The polymer shonld be nevpensve

The palymer snd its dengration product muest be noo foxic fo the

fisd

& Larme amoums of the astive agent are incofporated inbe i1,

Example of podymers

Matural polymers: Cellulose degivative. Gelatin, Waxes, Protsins,
Ciin. Shellae, Namaral robber, starch,

Symithetic Elastomers: Hydrm rubber, silicons rubber, Mhmle,
Acrylonitrile, 1 Neoprene,

Symihetlc  polyvasers:  Pobyvinyl  aloohol,
polyethylene, polypropylene,

polyvinyl  chloride
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polvaniede, palyares, Expeasy.

THE DRUG: Dimg soluiion in direct contact with release lmer,

Physiechemical properfies

o The drug showld have n molsculer weight bess than 3000
Diattons.

#  The drig siould bave affanry for bath  Dpopdalic  and
Ervdrophdlic phases_

#  The dmg should have a low melting pomt.

Biological properiies
& The drug shauld be potent with a daaly dose of the ceder of a
forw megday,

*  The half life (1., of the dreg should be shor,
The drg muast net produce allergie responsas,
Tolerance te the drog mest o develop voder the near zero-
order raleazs profile of emscnkameons parclies
Permeation Enbancer: The flux 1. of dre scoess the skin can be
T as
J=Drdocdx
¥ = The Fhax
D= diffiasion cosfficient
C = Concentrafion of the diffising species
X = Bpatial coodinate
Solvent: These compounds incresse pemetrafion  possibly by
awelling the paolar pathway,
Example-Water aloobols—Methano]l &  efhanol,
aczlesiicle Propedene glyool and Glycernl.
Burfactants; The abahify of a surfactant to alter penctmfion 15 2
ﬁrrl-crlcrn of the polor kead group and the hydrocarbon chain fength
Aniopic  =mfaciamt - Sodinm lawryl  sulphase,  Thacbd
sulphiosuccinate
Monionie Swrfactant -Phovenic F127. Plusooke Fa8, ee
Bile Salt:-Sodimn tavrocholate, Sodinm desgycholate, sodium
tnuroglyeochelate.
Misccllaneons Chemicals: Enhance the permeation cg. Utea
calciam Thdoghycosare,
Crther Excipicnts
Adbesives: The pressure sensitive adhesive can be posiioned on the
foce of the device or in the back of the device and extending
peripherally. Both adhesive system shomld falfill the following
criteria,
# It showld be non imiete o shin or cause an imbalance m the
normal skin florn during its contact time with the skin

¢ Dhmethyd

& It should be eastly removed.

o It slsonld not leave an mwashahble residue on the skin,

o [t shonld have excellent comtact with the skin,

It should be plosical & clwemieal compatibiliy with the drug.

o Penmeateon of diug shoibd aon effec

Limear: Profect the patch during storage. The limear 15 removed
et to e,

Backing membrane: Protect the paich froan the ouver anvirommnent
and prevent drag from leaving the dosage forn throngh the top e.p
metallic plashe lmunate plastic bockmg with absorbent pad and
occhsive hase plate ete.”

Framulation OF Traescminneass Diag Melievery Sysiem
Membrane Permeation Controlled System

Thess aystemns can be wultibuminate produets e Transeatsmans-
Nitre and Estratean. Thess products cowsist of three substrates held
together by two layers of drug containimg adhesive. First the dmg is
processed  inte the physical ¢ chemical form required  for
moorporation into e product. Then the dmg adhesive components
i exciphents are mixed with a solven? 1o achieve uniform solwion
These adhesive compositions are deposited as a thin flm on moving
substances mte which are subsaqmently dred o remove solvent
Then lammation of the doed adbesive film and other layer to form

the five layver product comsisting of relsse linear contact adbesive
coistiol membvane, dre reseveit abd backmg sobstrate. The
lamapation then prnted and die ool mio fioal dosage farme The
produciion s then paEcked in dedividual fid] ponches.  Adber
pispectiett  the peoducts  ae silomatically  Encested  dite &
continuansly meving web of posch stock which 15 sealad around the
dosage fann. Then mdividual pouchss are o o dlee web &
shingled on & comveyar, packed into cartons o blistars and stored for
shipmeant,’
Principal of Reservolr (or Membrane) Devices
These devices are usal when drig permestion & raged  and
absorpiion showld derefire be controlled by controlling dreg release
(R1= B2} It s also suitable for potent drugs with low therapeutic
imnddices where monitoring drug levels in g narrow tange is essentinl
The drug 13 nsually contaned withng fe pesrvomr as a sspensu i@
& liguiel (zuch as 2 slicone) or el carvian.
Rate controlling factors
¢  Membrane fhiickness
»  Membrane pemenhility
#  The mie conaolling thin pelyateric mamnbrane is made of olefin
polymers ad copobyamers, celllosic esters, polyamides or FY'C
When applisd on skin, the device show o rapid relense at first
(mifeal barst effect) followsd by o constant zero order  relense
a5 long as the sohision inside e ressrvolr is sarated,
Aulhesive Dispersion Tvpe System
The nemnebsciuring process these systams can be divided inso
Prepavation of ndividoal matrls solutlon
Eaw muatertal [Polymer, restifier, saflenmy agent] is disselved inan
argaic
solvent to obtain @ standard or steck sol”. The matrix soluten thes
prepared oo the stock selution by mixing it widh dsgredients
specified by the fomndatin. The active mgredient and other non.
aolulle additives are added.
Coating the individen]l matrix lavers: The axbhividual layers ave
made by coating the solation {above). Om the smooth paper ar film
wibh and removing the solvent by drving using coatmg inachiee
This msaching comaists of two undts
Coaling unit: The solvent based forpulations are coated oute the
appropriate web, Depending on the viscosity, solid comtents, flow
ability mud snrface temsion of the matrix sphation
Drying Umit: Closed to the environment and 15 direstly connected
to the drymg umit 1o avoid sodvent and this active agent evaporation
The solvent iz evaporated from the adheive aaid by mindig the
coated web throweh a dovieg chameel mme 3 vaonspart swsten ke
cranked shaft. conveyor beli
Bailding the maltilaver landnate: Lamination is vsed to baild up
the mmltilayer matrix system. Here two matrix lovers, ench adhenng
to one side of the web ave Inminated., Then o camier matenial of thas
fae Jayer lnminate is removed and a thd laver, with fhe lamnated
side to the lnminatad side of the two layer laminate is pressad. This
pro edige is repeated witil the finsl lantinate is complete.
Separating unit of tee multilayer laminate: The bulk product 15
shit longihedinallby and the. mdivicheal wit i punched quit from the
oarow rolls so obtnmed. Precision of the operations is of paramomni
mportace - bere sence it affects the relesse mie of the achive
ingredicnt, Then the lmey is applied with te necesary relese aids
o the systam,
Packaging:-Primary packaging is dome vsing sealed, four commered
while secondnry pocknging m cardboard boxes precedes shipment
Mairix diffusion confrolled system: The drsg @5 dispased i oan
insobidde mamix of rigid oo swellable hydropbobic marerial,
blaterials used for rigd mamnx are msaluble plashes such as PV
and Gty nod materinls like stearic and beeswaer, With the plastic
materials the dmp = gepsrally kneaded with the soluton of
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Balyviayl chilogide in an orgamie sofvent and granulated waxy matrix
i5 prepared by dispersing the dmwg m molten fat followed by
congsaling. The granules are then compressed mio tablets swellable
pateix systemn are papalar far susiainmg the release of highly wate
sofuble drmp. The matersal B cwedl madeices afe  generally
bydroplile  pnmes asd may be of sanwal ongin (guss pum
megacanil) sami symthetic (HPMCO,CMCY or syndlsetic  {poly-
acTyamides) The dmg and the gun are gramelated fogether with a
sodvent such as nlcohed nod compressed mto tablets. The relenss of
dmg from  such  imbally  debdrated hydre  gels  involves
siomaliamesis absorpiion of water and desorption of g A &
swellme controdled diffusson mechanism, The pun swells and the
drag diffase ot of i the swellen mars deveid of diug apposs
transpart. "
Principle OFF Monaolithic (ar Matrix) devices
Thess deviees are wsad when B2 s the wmie controlling step (B2 <
B} and the drag has larger thaapentic index so that ovendosing
does wof precipitate toxic reaction. The two categories of matvix
devices are one which the dmg is dissolved {usoally below
saturabion levels) m the polymer motrx and the ofher m which the
drig is dispersed (penesally moch above saturation levels) The
polvines emploved for marix system soay be hydroplilic o
lipophitic nnd inclodes PVC, PVE, polysaccharides. polyester,
uticroporous, aied  polypropylene pad efidene vinyd  acetate
copolyvmers.
Hate controlling fctars
Dirag concentration in palymer malng
Chemiical natuire of polymer matroc
Creometry of davice
The dmg ielease rate from matrix sy=tem 15 fapid ditaly and
falls ps the mamix get depleted of drug The rmate is thus
proporticanl to the squars root of time.”
Microsealed Ddssolutien Contrelled Svstems O Encapsalation:
The drug particles are coated or encapsulated by one of the several
nicto encapsitation technigees with slowly dissolving materiak like
cellilose, PEGs, polvmethacrylates, waxes. The resulma pellets
may be filled as such 1o hard gelatin capsule. The dissolution rele of
coat depends upon the solubility and thickess of the coating which
may range from 1 to 200 microns
Evaluation of trapscufaneons drg delivery svstem
Physical evalmation
Drug content unilvrmiry: I s detennued by waking specific no, of
patclees and completely dissobvng then in speeific media. Besnlting
solutions &5 filtered out fhrough membrane filler. The samplss so
obiained are anabyzed by HPFLC o UV, specirophotcanetar.
Determdnation of smrface pH: Specific number of patches are Eept
in contast with distilled watzr and excess water 15 dramned and pH
noted by pH meter.
Holding endurance: It is calodated by cuting the patcl in specific
size by nsing shap blade, Folding endnmnce was determined by
repestadiy following n small strip of the patch at the smme plnce till
it broke, The ne. of e the paich conbd be folded af the smne place
withoun weakig gave the value of folding endirance,
Thickness of pateles: The thickness of nanscutaesas patches ig
pnensiid e BT OahEbe SCOEW L1k
Welglt of patehes: Specific mumt=s of patches of cach formadation
it weighad individually i digital balanos and caboulated standard
deviation
Moisture content: The prepered pasches ore cut mio smps of
specific size. The strips are then weiphed mdividueally and kept in a
desleeators containing activated silica at 30°C far 17 Bours The
filios are reweizhed individaally nohl o constant weight 15 obtained
Percemtags (%) of medsture content = Loss in w1,/ Inital wt, x 100

Water abserpticu studies: Transeataseons flns are wio staips of
specific size. A strip is weighed and keépt in a desiccator at 407 C far
24 howrs, remeved and exposed o 75% RH {Contamnmg satnrsied
solution of sodimn dldoride) st somn emperaiure weaght Ls taken
wustil & constant weiglt i obeagwed,
Water absorplien capacity = [ncieass dn weaght ( Initinl wereht x 100
Dirug carvber [nteraction: Thins layer choomestopraphy (TLO) o
HLPC method is nesd for the drug cmmier intemction shudiss
Tack properties: Tock s the ability of o polymer to odhere fo &
subsirate witls litlle confact pressure. 11 15 depends on the molecular
welglt and composition of polyimer, Texd of tack inchisles
Thamb fack test: Tlis is a sobjective test 10 whick evaluation is
domee by presatng the thanb beiefly suto the adheaive.
Rollimg ball tack desi: This test ipvolves measuwranent of the
distance that a stamless sesd Ball ravels along an upward — fcing
adhesive. The bess tacky the adhesive the father the will travel.
Crabck stiek (Peel - fack) test: The Peal force required to break the
bomel herween on adhesive aod subsirare s messred by polling the
force away from de substrate af 907 af a speed of 12inchinin.
Probe tack test: The foree required to pull a probe away Bom an
adhiesive at 8 fxed rate is secordad ab tack.
Peel adbesian paoperties: Pes] adheswon is the forcs requinad to
reinoyve & adhesive coating froms a test substance. It is testad by
measuring the foece veqnived fo pull a sngle coated tape. applied toa
substamce af FEO® angle N shonld pot danage the skin and no
resiches on the skin
Shear stremgth properties: Shear steength 15 the measwanent of
the cohestve strenath of an adhesive polymer, Adequnte colesive
stremgth of & device will miean that the device will not shp on
apication and will lesve no resdchie om reseval. I b detesmmead by
measwing the tme it fabkes to pull oo adbesive coated taps off 2
stambess steel plate when a specified weight is hung fom the tape
wihich pulls the tape in a direction parallel fo the plate.
Tensile strength: The mechameal properties are defermined using
plastic tensile test performed using an instron mstrument, ™
Tr=vitre method; These me valuable techniques for screening and
for messairmg fmees. Partition coefficients mxdl dffision coefficents
becanse the Investigatos can closaly contnod labosatory conditions.
Ii witre permeation shiodiss: B-C ozl (Reshary —chein) diffusion
czll is wsed if skin of rats are used. Hairless skim is used and skip is
theronghly cleansd of any pdbermg tssues or blood wessels and
equilibrated for as bowr i pH 7 butfer befge nmmmg for
experiment, The F.C. oell or skin piece was mounied between the
companment of the diffison cell and domr compamment and
epedermal part of sken upward or toward doves compariment. The
paich to be tested wns placed on skin, Specific butter media at 37° €
+ 1" € is used as recepior phase and stimed with magnetic stirrer.
Specific amount of sampls withdrawn af tezilas period trowgh the
samypling port and fesh recepior Puid was added.
I witre diag velease stadies: A modified dissolutson apparatus
consisting of a jacketed vertical glass beaker 18cm bong and 480 in
dinmeter was vsed for asssszmnent of the relessze of drug from
patches. The specific amount of formudation of buffer solution, The
paich fo be evaluated 15 struck on fo the depression [15nm miemal
dimneser ast 1 5oum depi) oo Tefon ook fabuicated for the
purpose and & put dimto he plass beaker containme the disolution
meditwn. The appavstus was equilibrated to 37 + 27 O and operated
at 50 rpan. Specific amownt of spmple pipette oot of regnlar mterval
of time. Sample are filtersd oot through filter paper and finally
membrmne  filtered the sample i analyzed by the HPLO or
UM spectrophotometer,
Fr-1Tve methods: In vivo evaluation of ranscutaneous potch can be
carried omt using -

= Aninal models

# Human Volumteers
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Animal moedelss In Vive amimals models are preferred becanses
considerable time and resourcess are required to carmy out studies
humians. Some of the species arz used mouse, mt, gmen pig. rabint,
pairtels ral, cai. dog, pie, howse monkey sall baoy aninals (eg
rat. rabldt) or fhesus monkey is modt pebable of m vivo evahation of
Transcutansons patcles standard radiotrneer methodolozy usal. The
applicatica site is gawarally te abdomen which s the Least laairy site
on the animal’s body, The coanponnd is applisd after Gght clipper
showing of the site,

Human maodels: Human subects should give pertinent information
with mimmam risk 1o the styects within responsible perod. T 15
first described by Fieldman mxd Mmbach, They mclude
determrinarion af percutansone alsorpiion by an mdirect method of
measing radicactivity i excreta following topecal application of
the labeled drog 140 a5 generally wmad for sodic labeling
Determination of absorpiion  follewing  topical  adoinistration
requires the mveshigator to kEnow the mnount of madinsctivity
retined m the body or excreted by routes. The percenings of dose
absorbed  tronscutmreosly T then calcmbated  as

25 Close absorbed =Toial radhoactivity exertad after topecal Adimnmsteation  x 100
Total radioactivity exerted intarvenes was Adnrinistration

Tor averconme e lnneation inlereast i the mefed described above,
varions refinemuents bave been made. These are describing below:
Reservelr technbgwe: 11 makss use of the relabonzhip bebwean
siranm comenm reservon fuiction and in vivo percetamends
ahearpeon o pradict in vivo penetration. Tias method i izvalves &
sumple, showt enpostive of the akin fo the componnd weder sfudy
fallowed by removal of the steatum comnenm by tape stripgping and
analysiz of the comtent of the commpoand in Tl strane comemnn. Fa
this analysas. it is possible to predict the amount of drog that wall
peneirabe over a looge period of tivme.

Mass balance ‘I'!t].l.l.ILqu': Tl l|_:|]:|i.-|;.:||'j|:||'|. sile 15 ooversd with an
occhesrve chamber, the chamber being replaced by n new one after a
particular time misrval, The site 35 alsa sulyected to washing af these
times. Radio kabsling techniques ars nsed and the chamber. »ashing
and the fces and wme of the patiznts are sulgected to analysis. In
this tecluslaque dnchade achievement of bars balance between the
applied close and exerton level and menswrement B prodicting
perculnmens.

Cutaneons  toxicological  evaluation: The major
toxacological reaction and the method are fallowing
Contact dermatitis: If can be erther combnct umibamt or comtncs
nllergic

dlermmatitis.

Contact frritant dermatitis 1 results from direct toxic injury fo
cell membiane, cyteplaams of mclel. Tlds is gencally o festad
(o show, cleady especially a feling) by inflammation awl itching
and ¢an ocenrs fom the dricg, velicle, sid aborption s mhaner
Cotitact irvitan] dernatitie irvelves use of animals like rabbis and
giiver pie A major part of the scoecning deals with testing i
lmmans. T types of pratacols are ised,

Ten day primary skin frritation fest; A panel of ten subjects has
the test agend applied daly for two weeks af the site 1o be used
clinical situstion. The tesd agenl is left in place over the weekend
betwaen the first nnd oecond fvs days of repested applicanon,
adverse peaction consists of arythema awd scaling which are graded
daily pri to the re-application of the sgent on & & fo 3 scale of
none, mild, moderabe and servers or a O i 6 scale 1o permit mwore
discriminaticn,

Twenty ame day skin rritatien test: Same precedurs as nbout 15
repeated but there are 25 volunteers and application 15 on a daily
basis fon 5 day & week for 21 day. The following test are fhe wever
methiodologies for ascescing cufanecus woxieiny and are nomvasive
procedure,

Laser Doppler: This rest i based upon dee Sact that ns a laser light
beam passes thrmegh a specimen Tt is scattered when §f mmpinges
(strike or fall agaimst) upon either static strackrs or movang object
Light beam scatered in statie tesne will not undergo any fequency
shift while those acmarering moving oiyect will, Doppler effiect try
illmminating the skin with & monochromatic laser light and
glectronacally process, The Bequency wnix of the back seattered lighs
callated by a photo aditor system af the skin suwrface. a continaonus

CITEAN B

mensurs of the red cell flux. In the micro-vascnlar bed can be

obfained. The initation will lead 10 an merease e citaneons How

anel dies ineremsed ved cell flux.

Evaporative waler lass measurement: Comiact imi@mom alo

chsniwbs the skin basrier and canses an excessive water loss frony the

dnmeaged surfrce tan can be measwed by means of evaparinetry,

Centact allergle dermatitis: Contact allergic denmatitis mvolves &

hast mumunelogical Rxn 1o an antigen, The ailigen is viewed 1o be 2

complzx formation an  externally applisd compound and skim

proteins, The Exn easily distinguished clinically fom coniact
erritation types of Bx, Two protecols are employes.

o 15 voluntesrs and low grades dennatitie is incladed o them by
application of 1- 3% Sodium lswryl salphate o enhancer
penetration and masiuze any allagic potentinl. In firss 5 day im
o weeks sl closed test is perfimmed.

e T5-200 vohmteers ander occlusive patch test for 5 applications.
Tlie test agent 15 applied i betwesn 24 hr, rest or 48 hr, without
resd. After 7-10 day pest persal, cisllenge 15 done by ¢losed
patels testing, Inferpretation of result. Apent dhow an allerpenic
potentzal naay still be vsed by millicas of patiaats with adverse
effect.

Crrewth of microorgandsm

Localized superficial infection: Bacteria, weast, and fings may

proliferate weder occhEive diessings chie to favorable foctor like

incretser Tesnperatie, hwlranon, pH oerc. The potensl of any
systemn for proanotmg grewil of micreagamzm can be evaluated by
quantitstive bacteriological cultares of skin sites bafore and after nse
of tramscutanemes system usmg non fonic detergent. Culhirss can be

taken before mud after repeated application e g hefors and afier a 10

ar 21 day imitaticar shedy. These results can be topically extended to

give o Teasonalle estimate of the potentaal growth of pathageams sach

&3 & arens and . allocans,

Miblarin: Miliarda {prickly heat) can develop ander & occhsive

dvessings when there s 8 strosg theamsl stiaulns for oweating.

Eesident bacterin may proliferate wmder m occhesive dressing and

produce toxins which dymage sweal gl epithelinom. A PAS

posdtive pecrotbe coapnlun of dansged sweat duct epdthealivm
develops which mterferes with the delmvery of sweat 1o sk surface
kv sweat duct obstroction. So, & strong thenual stovlus for
swenting leads to raptere of sweal dunct epithelinm and consequs
mflanmnation doe to extravasated sweat The wsaal clinieal reaction

15 thnt of 2 discrete proriese inflammatory papde Milina ruba),

This reaction 15 not 3 problem when the period of applicatsn of the

systemn is ahort. However, prolenged application wall lead 10 greater

prevalemes of this feaction.

Slasketed Product OF Tramcutanesus Dirng Delivery Sysbem

The highest sellmg transcutansous patc in the Uniied Statcs was the

niceding patch which refeases nicotive to help with cessation of

tobaceo wmoking. The first commercially avalable vapons patdh to
vednee smekore was approved i Fwaepe in 2007, The patches
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velease essential odls that belp the smoker to rethes grachmlly the
nunber of cigarsttes mstead of stopping the smoking abrapthy,
Mitreglycerin

Nitroglycerin irnscntmweons dong delivery sysiem msed o eatinet
of sppsns. The physicochemuical and plermacokinetic propeities of
atrogbyeerin, solubility aed apparet partition ceeffcient, extersave
first pass metabolisin and ar: very good for manscwmséous dug
delivery, The dese does required to maintain reqnired therapeutic
blood levels (pa'md} for 24 hes 15 about 10 mg and it 15 very cosy 1o
deliver if in less than S0 ¢ paich. Transculaneoes drg delivery
swstem of over a decale and sulsrannal rogress has been used
achieved over the years. Therapeutic effect is usually with an hou
of applicaticn of transcistanans dnig delivery systenn and persdsts
for abowt 30 mms. after removal of patcl

The gefesence 1o @ particilir ansctmames g dalivery systen 15
based o ecomfort, anaesthefics and adhesiveness, Transeutaneouns
drag delivery systens are applied o bar fee area and the site of
administration should be in rotaion. In e sialy using nigro,dig
AR CITARRME, druig delmery Fysiem, fie
pharmacekmetica phamacodynamics . was  ahwdied w healiby
voluitesrs. The plasma levels were achizved in about m bowr and
showed significam Imemodyosanic effecs, The effects mchude
merease in heart rate and decrease in end dinstolic dumension dee o
dilarsons  of  periplvaal venouws wessels. Prophylactic wse of
transcitanenus domg delivery system of nifroglycenin 1 angma bas
resulted in abont §3% decrease in the fraquency of angina astacks af
rest. Bestiog blood pressure was redmced, wherens there was oo
effect on exercessnchced morease blomd pressure, buf exercise-
mslnced angma pectosis was Jess severe and shorter in duration,

All elinbeal smdies indicated iranaenaesns ding delivery systeamn on
ttroglyeeri oo effective o patents with s sod have show
shpoificant increass in patient coumplinpce. Aldwugh the dosage
regimen  of niroglycerim sesults in constant blood  levels of
nitroghycerin metabolites, "

Seopola mine

Transculanenss scopofamine was the [rst tremscutemems system
approverd 18 the 05 wath lable specifiestiens of rata-contrelled
delivery. It i indicated for the prevention of motion sickness. The
Transcutaneous systen 15 contamad o & thin disk that the patiens
places on intact skim, usually behind the car. The unit has oudiple
lavers incheding a backing membrans, a dimg reservoir consistmg of
solid drug suspended n a lsguid velicle, a sucropersas rate-
controdling membrane & sk contact adhesive, Scopolantine is a
well= known ausemenic drig lowever, i cases undesible side
effects when given i cowentonal tablets, These sida effects
appenred to be related fo the wide flockwmbons m scopobamine
concentration i blood ths  eccur  betwesn  doses.  The
Transcutineosus scopalamine systam is applied only once every 3
days and provedes relatively constamt blocd levels of scopolandie
o Hiis period.

The Transcutanseus produce delivers (.5-mg scopelamine over 3
dnys. A priming quantity of 140pg of drug is released  ad
psyvmptomaticnlly declmng rate over & hrs, stbilizing st a
maintenmce rafe of 3 pg'hr for the remnmder of the 3-davs period
The Tramscitaneos product delivers 0.5 mig scopolamine over 3
davs. A prindng guastny of 10 pg of drees 15 relessed ar an
ppvmiptomatically  declming e over & hrs. siabehizme at &
maintasee rate of Spgtn for the remuainds of the 3 davs period.
Efficacy of trapscutansous scopolaming has bemn comparsd with
oral dimenhydrinate and placets, The Transcutansoes device was
applied 135 to 15 he before exposure 10 motion, and again 3.5
after moiion began, Tn te suudy, divecily comparing transcutaneoas
seopolamine with  oml  dimenhwdrinate.  the  transcutaneons
medication profected 79%5 of the subjects from moton sickness,
whereas the ornl drug profected 58%: m a secomd study, profection

rates of G8% and 41% wers found for the scopolamine and
dimenlyydraste therapy, tespoctivaly. Mo patient was protectad by
the placebs e g, Transderm Scop Swstem (CTBAY

Transcutaneans Present & Foime Aspect

Present frends

Today a amber of transcutanecns patches for dings exist Patches
have been useful in enabling pew thaapiss ad in reducing fivst pass
effect for example ranscmenemss ssradiol patches are use by over a
million petients per vears, in contrast o oral fornmaladicns, are mot
associated  wilh  liver  dawage  Transcutanesws  clomidine,
nitvoglycerin & feneanyd patches exhibin fewer adverse effects 1han
cofventional oeal dosage forins. OFf particulsr note has been the
valwe of nicolme patches 1o provesting suekig & probonging life
For example, 2 vears afler being on Transcuaaeous patchies for 12
wiehs, 4 limes as many palches wearers didl nol smoke comgare 1o
patimits wleo recerved placebos.

Commercinl sweoesses can be found in following thernpewtic
calegories

L Saioking CeseaTion
[L. Acstlnnn
IIL. Pam mannagemenk
v, Cardiovascular disease
W, Wininan ' s health
VL MWentmmcauticals
FUTURE DEVELOPMENTS

Future development of transcutansons drg delivery systems will
likely focus on the incressad contral of therapsntic regonens and the
contiming expansion of drags avatlable for use transeutanesus dmg
defivery system kave bean consadered for nse m the develogument of
antihistandnes,  antardweinies, anessddicrives,  beta  blockers,
anfiemetie,  caleims  chanted  aothgonist trascedlizers
anfastlanatics. astivetroviral agent, honmomes aod ceatrally acting
cholinergic agents. Alternative transcutaneots dmg delivery system
may  entail the wse of methods woch as iootephorssis or
phooophoresis. Tlontophioresis 15 the applisation of an clectnic curent
to the sk to [acilitale the movement of chemicals through the
epderimis. Tontophoresis serves o enlsice the absarpiion of arge
polar meleculss and peptide such as msulin, Phenophoresis uses
ubtrasoiie iradintion to Bwerease wanscnzeols drag aleopiion. Its
effectivencss s ot ved been proved conchwsively, Dub farilser
mvestigations are i peogress

The member of drses forwnbated s patches lias handly increased,
gl feere has been little chemge o the composition of e patch
systems, Wodificanons have been mosly limited o refinemens of
the materials used. O ceason for s mdeanbtedly is the fact thar
only certnm  specialized firms o memofietors  transontameons
patches. Cowypanies prefer 1o have fall contral of their projects. and
in enjoy the higher profits on products developed amd asaifaciined
it heuse, Another teasoa 19 et ealy @ boited member of dogs fit
the molecular wedglst, Lipophilicity, and potency requerenments for
mRnscupneos adsorpion.

CONCLUSION

The relatively nommvasive natare of franscutansons drog delivery,
pd the fact thot thas rowte can simeltanecusly avoid problems
associated with presysienic metabolism and wimic (11 least, t some
extant) pavental mpur profiles, ave sionificant  advantages,
Corventiomal dree delivery systems are offen nof siitsble for pew
protein based and otha theaapastic compounds prodwesd by modemn
techmolopy, Therefore, an alternative approach to deliver these drags
can be achieved fhoough the skin in the forn of ransasansos dmig
detivery systens, which release the drug af a predetennined rate over
al egiencded period of rime, Varous approaches for the developoent
of tmanscutanesous dmg delivery system are wsed like membrane
modulated, ndhesive diffision confrolled system, matrix dispersion
type and miciorcservedr aystan Basic components are used in
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transcutaineons deie delweny systen ars polymer mate oF matricss

the drug permention snhancers, other excipients, Absorption via the

tramscutaneons Towte primartly ocears by pasave diffiusion through

the stranmn commain. The rate of diffision 18 dependent on the
peraseability coefficiont of the divg the applied conceration of the

drag, the siwfhce prea of the skin exposed to the dug and e

thickness of the spidennis (Fick's bow of diffusion) Transcutaneous

dmg defivery systeme are fornmulated by comanonly film casting
method,  Tramscotmeons dmg delivery systems are stabilize by
perforanng vartens stalality tests as per WHO and ICH guadelnses

Transcumaneme drig delivery systens are evaloared by varioas

official and nos official tests as per pharmacopesizs s other

cesolmces. Mowvel Traonscutansows doee delivery  systems  ase
jentophoresis,  Electroporation.  Sonophoresis,  Microporation

Meedles jet injectoss. Heal &% a means of Hicreasny sk permwalion

Misketed prodocts of transentaneows dmg delivery system are «

Seopolamine, Miroghyceria, Clonwduse, Micotume, Estradiod,
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