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TRANSHERMAL BEVICE IBOLUENG POROGUS MECROPARTICLES

The provent dovention relstes o the Seld of porvs pelvmeris microparticles and the use thereof in

s

aoseointion with weating i 2 anedernad delbvery aysteny. The provent wevention alxe relates t s ransdermat

3

derles sentaining sait porows wivropartisfon and the use thersofas a d

<

Seversl fuuniles of wolld pelymers {polvanides

wlonitriles, pobvaorylic, gmi:gvhiyiiti@m

sitoride, orassoloked copulvmers, ving? chiboride, st0d

RORK

tenturing agends, schune-abeorbing apordy and mattiliving ag thess casek, B I8 2 mater of

fonmeiating s cosmetis produst to feiliale spplivation, to give it g particuiar orgenoleptic properiy oF o enable
thy Joval delivery of an autive principie

The echnatogy disclosed iy $re patent of Advanved Fobymer

sudid povoey pretales {for milprapurticing) by polymerisation axssmjgsk
The polyrers according o these patents of Advarasd i‘si}-‘sxz{sf Systems Inn are in partivalay samprised
of monomer unils such @y styrens, divisptbenzene, wetind wwethaoryiate, etvlme dysdd dimathacrylats,
dinvioyriding, el sebadrelate allvl methsorelate, ghvech dimethanryinie. & partivelie polymer bucesd on
srass-Hoked methyl methacrviatsiothylens gyeol dimethacrvlate copelymers o micsopariicls Brem i marksted
ander the name Misvospange®.
Said porous paticles bave & bt sing varyi:’x o botwase HY and 906 wo and ey can thos phyvsically

shtrgp farge guatities of active principley and fhen rolonse them i so sssentially controlled manner wver thins,

For exauple, a typical 25 s Micospongs ‘\;;‘ftt“\»: may bave un o IRR006G pores, reseliing it 8 ol pe
volume of nearly Tmbg Move oftey, this capeeity s charaoterivad by 2 specific surfhce measaroment sxprossed
fn g of product. Owing to thelr slae, these misvopastivles cannal cross the shatum comeum. Said active

agemty sve roleasad by shuphe diffosion or vl soveeal st Guechanieal fistion, ?i}’dl‘iﬁi{'ﬁ}, pH, temperaiure)
which have besn disclussd.

This techm}iagy iz more partioulaely aduptedite the Boaulation of fepioal drag prodets {eremms, gels,
lotiong, povwders, s08ps, gie.} o basaly care produnta In both oases, the Microspoup® products mpove skin

tolevanes: For example, omedical derme-pusmetiss, severad produsis sre marketed in the Ben of gl @

crgsing, based on benzoyl pereside MeoDene®), irstinein (Retin- AR Micre), Huorouracll {Tarae® 0.53%; o

rettpedand vdroguinene (BpiQuin® Mice). For sach of tese drags, s additionsd advantage b being ablgw

maxindse the prosence of astive principle on the wuface of theekbuor i the spidecnis, while rediueinyg i
franster indo the dermis.
Compositions wsing Miorosponge® twchnslogy bine beastreporied, snd i Uy reypeat rofirense &

made IR 5, 14567% and BR G308

S which disclose how to deliver locally o the skin, and b an extended

aid controllsd mannet, vertdy substanesy suel oAy suns

ens, vepellvely, ctansous steroldy such s
fleovinonide or benpoy] perovide, sutb-lnitants, hate-loxy provention producty sueh 8 mineidl oy vivaming,

sxsentiglly, The poros suppovts used ars those disclosed for example in WO SRS, that is 3 sopolymer of

styvene and divinyibenzene or ¥ copolyrner of methyl methaceylaie awd etbylone ghvenl dinatiacaydsde or 2

&

m

sopelvmer of dewvinylpyridine and sthyles

<

¢ glvond dimeihaerviaie These otivroparticles arg sbialosd fna 8oyt
step by podyrasrisation in sueponyion o the presence of & porogenic sgent, follivwed By step o extvastion of

this porogen befose final focerporation of the astive prineipie.

%

wetormat devicss,

Microspotige® techantogy Ivnot used foihe Ranals
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The Gansderaad gk the gulimeom pathway o

wrovide dirent sdminis

aissing theough the digestive

system, 263 the case with tablets or syrape

A ransdenmal defivery sysiom d an adhesive device whishean sdaduister, for medical muposes, an

This geaten, besides e suse of uve it offers, has many advania

Fisthy, ¥ eliminates the s o ii'egresmﬁiazss of the deug by gasrie jidees, bepatic metabolissn ar the
infestinal ract, & v particululy advantag 3 providing to pach fore molestles tiat the Hvee nds w

retait. Indead, 11 rewoves or stores thewt when they are administered otally, they ave diverted from their

thatapeutic purpose and foss soy effectiveness, Tn paralisl, tHe paich ebiminates the visk of digestive disorders

relatedito the ingestion of 8 substunce, Lasify,

wnlike other deviosy which resilt By conpentration peake i the
Bleod sydam, (e patch releases e active subslunces contuined theveln with good regularity howr atler howr,
Corgeguently, I¥ can mahinain goelatively constunt concentration o the drag i the 2}(}{3;«:

thes peduves the side offouts o a madinunm {digestive frttation, for examplel, the hepatio meiabadigm
{firgt ;za&zs effecty and the ntestina! degradation of the diigs i quiestion. Taday, 1 signiBeant sivaber of patches

¢ for varivey vestnedy, For giving speosholing, nivotine i pa

fonkar e administored uxing patvhes,

by

There gre several iypes of plostine patchey which can be categorisad (in “Topleal Drug Bioavaliability

Binegsivalones and Fonetration”, V. P Shal and B L Mathach, g)u‘}i}\iit\a by Springer, 1893, page 53

X

acording to the mechanisn by which the sciive peinciple by released and W the pateh design. Among the six

categories fisted, nlostine-based patcles are those of vuivgories H, Waand W, slore ov iy combination. By
diveotly neotporstingaiostine o the adhosive, the type VR pateh, Bke the woe of de prosond invention, has
he advaniage of having ¢ seall thickoess wnd of being able to be cut o slze sxoeptionally by vivtue of the
honogensous disiribation of the soilve prineiple sorsss Be suthre sorface, unlike, Bor sxample; toge T patches

somprising 3 deposit rgion.

%

The ransentanesus abserption of 4 substancy seade o comply with very preclie e which ke

advantage of patches to conteel dosage throughout the duration of use. The phenomenon sorregponds 1o the

migration of the subsiatee coasidered Bom the sk quetice to the first copiliary g Howsver, mokesgles

o\

capable of ponsteating the epidermiy wve vave, At prs

3
¥

1 there sre ondy 8 dosep knows onss which can be
administerad by patvh.
indead, thelr physicochomical characiesbtins must be such that the skin does not constitiie an

tapassable obatucler aonong oiher tings, thely ropdeosiay mass roust be s than 304 daltons ad theiy neldng

I

Furthenmorg, the candifaie substanoes within the pateh vt of course Be wolsrsted

poing nnsst he balowe 1H°

Lo

by the skin, by ovdey o avoblany allergle rsaction,
The physicochamical properiies of nlestine ave proldematic for arsetaneous adimsinaion; indesd,

aonting base iy ay olly substanes which very quiskly porettaiex the skl suelios © the 8ot capiliary Javes,

Muoreover, Bis w bhighly toxi substance. Thug, when the pateh ds affived, ol of the wicotine sontained therein

should not pass i the body b just & fow ningtes s congentration fn the Yoed needs 1o rermain sonsiant, &

therapeutic dove, for 1 arse-hovrs. For tha, slosting is Sremulated To o pateh whoss compasition rapulates the

ravsfer ofthe wicotine, Purthormare, Fiok's w of diffugion san berused to determing s nivoring admbuistoution

Hrig expressed in micrograms perhour and per sipiave contimetre of patch, according to the swupostion of the



putteh wigh whitch R s

actgerd. Thrdes ected wnd the consttsrgy ¢ 18 sdaviisiontion Boue afier honr o
g be condrotied very precisely. Genevally, aller @ lateney poriead corresponding by the th wqudred oy the

scbive prinohre fo cros e epidernas and e reash oircalsting blved, 315 chocentration. rapidly Trorensss
R > »

sxponenptistly aotl & sinte of ensilibviigr coressposding o the valag detdrningd Ty 1he phiel v reichied. Thk

sencentvaiion i maintained il e paich Bremoved orthe seserve ol astive subisiance s exhawsisd

Fartharmors, with o paed, weatient may b stopped very sastly i e pationt exhibis iolesance, Bl

suffCent 10 rRmovs H o weininate the delivery of the drog o the pallintive subslanes, by the sago of slontise,

o

The pringipsl advantage of the patgl hewotive

rofipeing {8 e of ave and the vegnlaed detivery sver e
principls.

fie view of the-diffleuRioy controfling therdouse Kinetlos of nitoting, several devices cottalotor sontiol

membranes o solid ndoroparticler have bovn dislosed. Refoenee i tads, for sxamiple, b B TORGIY. g

siectinde pateh including a support laver, 2 wiately layer comprised of 5 wivie of nlocting and polymer, said

atch being charscierised by w pverags rocoting delfvery vate grontsr than 30 pedha™h. The suivpositions of

patent EP TO862T are charcterisad by the ase of sdhesive of the silisone {ype and solid partivles of the silica

s

AU

£

by wcoting padoh compositions g ales knowny sichogy U 3925876 disclosing are sceviostyps
mwirix plostine patch comprised of clavs Tor bnprrving the cobesing of the device, For these twp sxamples, the
sofidnioropartivles disclosed are not poreig pobvnase such 4o thoss of the pressst Bvention

The prior avi also inchades WO S301 786,

Thy applicant ssmdt 1 dugdim o selfadbegive andernal sdevics a¢ 3 subkinge for the sising
devices, The applicant sought to design o transdernal devise capadiie of controiling e release o plooting white
pressrving the attribaes of & matricpeloof the “drog i adbesive” fype sueh ax sl tickness and redioed
st avowell g manelictring method that s sivpler and esvespengive. thn thove messsdy Ranwn i the prior
i

The applcant sought wosobve 2 coriain number of dechaioal prodems whith existing selftadhasive
sansdenmdd devigss didnot addesss

= biaiin g pateh chammoerised by @ homogsnesus distribution of sicolins dy the sdhesbve mately,
which Ban exceptional vase allows the patch to be cot 1o siag

=~ gontrel plastichation indoced by the preseres of nicoting, which amounts o malntaining the
cohation of theadbestos matri:

o

= fenrove combte by g rothinner, smore Hexible pateh il 1o B viore sosedortalide keuse.
Muorsover, preforsbly a tenaln sumber of consirainis nead 1 be rospestad copcerming the bassieryal
device 1o be ohtafied

sondrol e reloase of nleoting {o the minimum, avcld 2 selpase ot s 1o St Syneymens with

aide o Bbois, notably addiotion, fke sty oaedize effeot and sutancons Hrpe s i) selih anovel mateix
SUDPOTY
Bave good qualities in tooms of sdhesion aud skin toleraren;

~ ablain g patch whose ageing isof no consegusnse to the nitial plysisoshomivg! cheractoristios of
the product;

- sebrel glogtinecompatitle conponedts;



oblain & trsnsparend pateh (vuking # posaitde w observe poasible ritation o focal seraitisation
sffects).
For g mprprising and ungrpedied munner, e apptioand bae shown il the oo of porows mleppastisles of

sifid potymery filled with nicoting v 8 vansderond debivery 8

it bas vhoy adbantages, partiodady by teras

of e onotrolind release of mcothie sod the bomogensans distributiah of astive principde 1n the adiosive natrhy,

3

Morcover, te awe of these witropargicles, by o conplately merpetted manney, Bicreass the oddiesion of the
> > o

patel {notabdy reduning the visk of lealing snd the quantly of vately yostiloes reowainiog on the shin after the

pateh iy roovedyand seduoss e adlesive sggressivenssy of i patch.

The prosent inveution alse has s suhiset mater & mathod for ey aring S tensdenual device fEiifC(??‘iiiE?"&{
3 X} PR £ 3
to the dnvention.

The vae of sieroporaty solid polyiers, W partieniie those comprised of sondmey unbs suehoas methy

Tate and cthylens glyeo] dimsthaorviste have shows very good dispeesion within Sie adhesive ung

msthacry

(5

befter compatitality with sisotios (oo degradation of the attive prinaiple, no celeuring obssrvads,
Maorsover, the methed of roamfrotring the somposition aecording o the present nvention i sinpler

than that of marafholving some suisting selfadhenve ramdermal dovices such wa the Kicotnsi® pawely

wotally described i “Topigal Drug Bioavaiishiity, Bhegubdence and Pepswaion™ (V. B Shak and B &

Mathsaly, publiched by Spelnger, 1993 page §31 ¢inee unble (e fatter, (e nicoting pawdy acconding © the
present Breentian is @ monoiaver patchowhich fequires only gne pass thenugh 8 comting/drving sestesm,
Forthermore, the abjest matter of the pregent nvention differs from conaln transdernyd slenting-
~refeass devices sxisting up fo nnw, Indped, e lwy caimot he G, and morsaver, over timg, the distibution of
vnoting in e patch beoomes holeragensous. Dos 10 matiration, o8 some patehes of the prior st 1t has boen
showrt that theve s a devenasing and conngatrle digribation of nfoatne frove the candrs fowards the periphery,
& ransdurmad pateh sceording o die ovendtn contud & homugeneous: distribution of ficoting

througbouwt it mately pavt, This chapoteristic sliows beiter use of G device by patients, In particular because

P

the patch i thinogr, bat else bocause the prichniy oot 1o sipetir ovder 1o deoveiie thedose abanrhad withot

altering B functipos,

The chaeacteristies and advantages of tie compositions sctording to the present fnvention are desoribed
inthe Solfowing.

Desoription of the drawdngys

Figures band 2 i viten porimestion kinetles showing the oBagt of the prasence of sucraporoys solid

polyiaee dtiorosponge®l bthe componition according u the Buention

Flgore 30 adbeoshe mpnedayer compesitions and permentinn rosulis scoording 1o the adbesiveused

Bigars 4 f oltro permendios Mogtics chowing the epnivadence of the alfest of the grosense of solid
puicropotes polymes Micraeponge® or Polytrap® i the composition aceording 1o the nyention,

The prosont hrventon fus reluiss 1o o selbadhesive vanaderial device, characierised i th i heludes
the assostatin of & sopport Tver aad ¢ selbadbesive nutrly faver and s detachable profective i, said sl
-sthesbee medrix laver ncloding, b relation to e totabweight of the setfachesivs matdy layven

a &3 fo 93% by weight of 8 Teast one selfadhesive polymer selected from the proup comprising
pobymers of the acryiic or aorvlate type, polymers of the silicans type, polyraers of the vhyl acewste type,

nataral or synthetic gums, copelymers thersel and mixsres tisread



LA

B2t PR by owelpht of @ gt ong wacroporons solid polysier capadle of vondsining an active
privedple, sald polymer baing corapeisad of monomer aidts selected from the group of mosomers eomprising
methyl mathacrylato and

¢S o 0% by weight of gotive priveple,

The toom by “sssovistion” means that the Yavers of the devdes

srding 1o the Buvention are divently i
oantaet with each othor nod that onoe assvnbled they B g whole whish cwast come aparnt aﬁz.:siiy e;sx} i
prrticniyy which cansod seane apart without tomvan will and intervention,

Preforably, the paich sovording o the fnvertion e of S adbssive manalayey tvge.

The term “support hyer acconding o the hoveation™ misans any sopport layer typleally ssed i
of pateles, Frefovably, the suppert layer s o waltiloyer film at feast one faver of wisis‘sx 18 & polyester kyver and o
tesat one other layer ts a polyethyiens-based or vived seetate effovhna-based laver, Brofovably, the support ey
i3 Lunsparent,

The tovm Sdetachable protective THm™ meare all detachable g}t(si:{s{:i;%ve- films capable of protesting the
devies's matrix before the devies s vsed. These filos typloally « v ihe Sl o ransdersal deviceg g well
-Know 10 & person skitled fn (e ant Praterably, this Gl s ooade of gilivonised potyesier

¥

The matriy layer sonording & the inverdion i solfbadhesive. The teom Seelfadhesive™ mowns that the

reately Hayer 3¢ able 1o kesp e dovive socording o the fnvention bound o @ support, for x\'\&mpt the i, fra
wable manner, with no need fo the use of othey monss of bowling, Preforably, “selfadhesive” mens hat the
matrix fayer allows the devive o adhers to e shin B ot st 12 hours, preferably for showt 12 1o 4% hous,
mors preferably for showt 24 hous,

The mately faver acconting totbe dnvention compoices Som 83 16 93%, proforabli betwien 78 and §3%
by welght of at least one selfadhesive polyroer selested fom the grovg comprising polymens of the avrvlic ot
govylate type, polyowrs of the sifioobe tyvpe, polymers of the vinyd sostate type, nutural or wrdhetic guma,
copalymers thevest and wixtures thereot,

The term Usynthelie gum” venes, partiodiely 1o the onmtext of the preserd fnvention, gums selvoied

from the family of clestomers, for comple st syteng-bnprens-shyrens {8185 pobystyrene-butadiens-

atyrene (SBRY or styrens-sthyionedutylone-styrene (SERS), The ferm “natuead gunt™ means aff typey of antuvdd
SUE SHal AY CATAROUNMT SR OF U gua, B oxapis
Preferably, the iy laver lochades of least one polvrast of the aorvlic o¢ aerviate type.
The polymer of te acylle o aorelas type acoarding o the nvenuon s prefenbly comprised of
monoimery selogted frare e grogp corapeining o consisting of vinvl aoetats, 2-ettorlenyd aceviude, bty

aorylate, worylie soid, owthy? moihecryinte, mothyl soryl

o

e, Wet-aayt aovvlamide, Thyvdvaxy sthyl aorviate,
ghyeidyl methacryinte, or axivbues theven rowe preforably from the group cotpeising or consisting of acevlin
acid, buty! sorviate, Zoothyiioxyl servlaie vivod pestate, and mibvnres thergof

oy one ewbodiment, the selbadbasdve polvmer sccording e the vendon I8 an soeyintey

copnlymm
The muatrly kver sestvding B the faovention firther nchides from 3 to 18%, profombiy fram § o 13%
weight fo relation to the tolal weight of the selfadienve patri laver of at kast one mivsoporngs sold

;@Eysrmr capabin of containing an active prissiple.



The phease “vapable of containing an active prinsiple” according o the Foveation rosens hat the

3

mitraporais soid polvier may be charged with active principle by adsorption, the astive privedple & thes

assuciated with the polvaer. Prefersbly, e micoporony solid pﬁ)%}*ms:‘.r aegrnrdinl o the dsatisy wsye be

charged with T8 {0 muore than $00%, prefivaldy more than SO%, for example bebween 38 and 130%, sven for
sxavople sroand 100% or around 14D% by eelght of active principle n relation 1o the welght of free
nuvroparony solld polymer. The microporons solid polymmers aeeording to the fnverdion are preferably sharged
by shmple contact {adsorptiont with the autive principie by miging.

The microparous solid palvmer capable of contalning sn active pringiple sesording o the inveation is
prefurthly solid porsey mitraparticlesy of the polyner type or the prossfinked copolyiner fype Ouieraporsis
solidipolymesk

Said migropessuy solid pulyoter ds compred of vwnnmer ci sslhraied from e group of monosers

septising ovconsisting ol methyl methseryiate and etbylene phvond divethacrvlate

The nucroporous solid polymer i compridad of monomer ardie of nethy? methadryiate and ethylens

o
pa3

ol dinathaoryiata, One such polymes roay I pariiondsr be ahiained n‘un"sf:rciaiiy ander the Microsponge®
brand. The self-adbesive toansdermal devios secording fo e lovendivn doss net condain g miferoparons solid
ther then e micreppeans solid pedymer coagcissd of wmonorer andly of metind metharylate and
stylene glyveetdinathaeryiate

X

Preferbly, the microparous solid polyrase sconrdiog o the vention s provided in the form of

microparticles of avernge size comprised between | o and 10 o, proferably betwesn 5 g and 30 ww, mors

preferably betwesn £5 prvand 30 goy, The aversge size can in pacticuler be measired by an apparaias of the

baser pavtichesize analyser type, for cxnmple the Malvern Mastersizer 2000 which, In partioaiag, messiurss

particles ranging Font 8.3 pm to 2000 g in a dry systera.

byone embodboent of the ventiog, the yeigraparows solid polvisr scoording to B rvention has a
total pore vobsne vomprised bebween 0.5 and 3 mlg, preforably betwsen Tand 2 miig

a

& micreporous pulvier BEs B graoginr pord volume cnmprised between B2

B another embodiment, 3
and 3 mlig, proferably botween 0.8 and 1.5 wliy, maove preforably betwesn 0.7 and Lo mbig
The total pare volroe aed gramalar pore voloms way fv partiondar be measared by & mersury

g}(sz'asémetar, for éxamp’ie the Autepoers IV (Micvomeritios), Saisd porosinelars make B possihis in particalar ta

gramuar pors volime of nucroporous solid polymers, A4 v prossurs {345 KPa to 186 XPa, for exanplel, the
tiucian volainey obtaingd cm's‘ess;}{‘sm‘i e packed powsder and total porosity {Uitsrpranaler and graraslary. At
high prossare (188 kFa fo 2007 MPBa & oxample), the merowry hinusinn valons nbserved comaspond to
granuiar porosity.

Avcording 1o one advaniageons charactaristiv of the pressut Invention, the sricroporsus solid polymer,
vhich f¢ advantageodsty provided B the Yot of micropariicles, ts disribited horncgeneomly within the selft
-adheive polymer mass, According @ aouther charasteristic of the lnverdion, the active principle & adsorhed
hamngencously fn the wivvaporous solid polvaer mass, The readt e thus repolar distribution withis the sddf

-tdhestve soatrix layer of the devies of the invention and, thevefore, repular velease of the astive principle.

Preferably, the devive aoscrding w the vention is chavasterised Ty that the ‘@asis«: welght of the seib

-affhesive mutrix Tayer Is betoeen 30 and 200 g, prafirably hotwosn 100 and 200 8/



ey principde sccording 1oohe bysontion iy alenting,

The active privoiple may be chwgsd o e sdcroponsis solid pobymar b Houdd fem. The aaiive

peinciple; v particaiar sleatine

i preforabby charged i base Gony or 3o e form of wsolution of 8 salt herend,

meve profarably in base fovpy The qusntity of aotive prinsiph charged o the particles will depened in particulay

a3

wad guantity of adtive principle relsased by the toneaderroat devies sscording 1o the fnvention sod an

wthe
the desirad release thng. Tor sxample, the devive secording to the invention inchudiog nivoting may olude
Betwesr Hand 100 wg of nicoting, profirdly botwetn 15 sad 90 mp of nlestine, for example 15, 30, 45 &
Sy of micoting,

The nventors noted that the relesse of nizotine was pantivaiarhy well controlled wher the micvoporous

sedid polewar 4o av-defined fa the present tavention, prefborably, 2 methiel mothaonyinte- and athylen

¥

dimethasrylaie copolymer, sad that the sdhosive reatix has & basls waipht botween §0 susd 300 gfot’
tetoveen 100 and 200 ghad

The e of nivotine releassd by the reicroporas selid polymers doponds o partiondar oo the aabire of

the polymer and the pove sipe. Freferably, the dovicsy scooeding o the pvention allow the sslsase of nisuting

frorn the matris Javer by sn average delivery rate omvpeised batwess 8 and 100 pevomh, i ang enbodtiasas
between HY ppdom2h and SO pafem i, for & thoe nterval sopaprised bebween 1 and 39 hoors, The releass g

may he measared %}}' any perncation iechoigue hanwn o the person skifled e sy in panticlar vig

]

perpmation kaetics, Hrexample on abdoodral skin of vede nouse srvanped on the soefice o o g

s (R rana}
aall; such 8¢ o particelar described by Bxampde 3
Thi mateb leper steording o the hventios cad alse cluds offer owipionis oy componety sudh as

antloxidants, for e

subadinwnt, the selbadbesios raaiy layer fnchadey ot feastone antiaxidant
agent i particolay selpcted Bom Gie group compising or consisting of baiyt hydroxy woluane (BHT), baiyl
hydroxy snisole (BHAY, sscorby! pulwitate, alpha tooopharal and esters thervod, ciirie acld, propyl gaiia{e anud
mixtuves thersof, preferabdy BHT. The sationidant sgant is then profovably prosent o sadd seifadbegive nuely
layer d g proportion vomprised between 0T and 19 by weight iy rolation & the total waight of said st
-adhesive matis fayver

I atother owbodiment. the sefbadbesive tansdennal devise asconding & the lovention

charastenised i that 3t consiste of the saaoeiation of & suppon lyer sod & selfadbesive mately bayer, od a

detachubls protecuve i, sud selfadbesive roalrik fover conaisting of, Iy relation o the total weight of the

seifacdbosive mately fver

<

2 68 1o W by wehght of ot kast ong selfadbesive podyiasy seleoted Tromm e group compe

polymers of the aonviie hpse, polasty of the silicons typee pubvmers o the vhed scotate typs, natural o
synthetio gwmns, copobyorers thersefand reixturey therosf

b & to 15% by weight of &b dougt one sioroprrous salbd palyroge capable of sontuining gn sntvs

peineiple, sid pelvmer being sorpribad of mnomaey uoily selseied fom the group of monomery comprising

racthvl reathesnviaic and sthelone abvood dinmethacryiatg

o3 0 20% bywnight of alonting avastiveprineiply

Y

o4 aptionathy o 0.0 1o 1% of g sotianidaon sgset; aad



Profivably, the paich aveording o the ventior le transparent. The tevm “ravsparent” asans that # i
pogsitle o sfficientdy obasrve the din tough the puieh i onder o rapidly idestify any possible skin
it rangs

The proseat rvantion alue relates 10 & vt Tor prepieing @ transdenag! dovice acverding 0 the
imvantion, charactorized in S I cumiprises or sonsists of the Hllowing seps

& pising the seibudbosbve pelyrder, the nuctopotiis solid polymern, g 4

ndgoting, and optisosile the cxddiving sgent witil v haisugeteous mivtre o obatned:
btonting the homugencous mixbire sdiained I sopa ony detachable protective ey

o gradually deving the coated aidturs;

d. fninating e product obiaioed i 5ep ¢ outo o support layer; and
& optionaibe - cutting the produst obdsingd n gep d, 10 such g wayas 1© oblady hansdermal devivgs oy
patches of the desired sive.

Mixing the sl adhostve polyiner sad the raeropsrae sodid polvier sooording o the fesntion “anit

a Bomogeneots vuxhws B ollsined seonvdiog fo the prossat fnvention”™ means that the microporos selid
polimer must be distibuted untfornly iy the selbadhesive polvmer. This disiribation ean i warticular be
svaluated by visaal oheervstion {absones of sggrapsies),

Nigotine may of wiay not be mixed with the mioroparous suppait anconding 1o the invention belore stop
a by pretrred sodbodiment, afemine ¢ ot mivad with e pucrophrons coppart pHoy 10 Uep g, the sisoting,
e prcroporeny sHppmt and the selfadheshe politagy thig being broaght into contaet ndependently ane
suneomitantly it siee

s parrded out 484 temperdiere compitised betwesn 309 and SN0

Pre f(’.s'ii}ﬂ}‘_. she matiﬁg s b

(&

The e gradually deying” medns e creation of 2 temparature gradient. Htis preferabls that drying
ooy gradually fn order e avold srasting, For sxampde, the tempersture grsdiont gy be a gradisst of 3 30
A 0« toraperatae rangs from MO w8870, proforabdy frar 40 10 80°C,

Afer coming and drying, the product obtained {n step o & fminated onto 8 support kiver aceording to
- tnveican The lambnatipr operation nay be osered vut by any method knewn o 3 personeskitied in et

The cogted support layer obipined i siep o of the mabnd scomding o the wontion can. then

b3

optintally be ool o the desired sla. For vxample: the support layer sory b oot inte transderraal devises ot

; 3w b 3 3
paisheg {orunig) of betwaen 5 ¢y and B8 ony', for example o™, 3D om’, 30 o or 8D o,
The stansdermal dovics aceording o the nvention may be packaged g packaging under a protective

(inery) atmwsphers, preforably n nitedges, o partionkay when the puivh acconding fo the invention doss apt

consain an antioxidan agent. The propastion of tnevt packaging for patches i3 welbknowroto & penson skifled
the st and cxn be owrried syt dsing ey kaowmethed,

The prosent invention funher relates o 8 salfadhesive tansdovmal devie accoding to the invention
foryse s adnug.

fy partioudne the prossid inverdion selales o 2 aelfadhedve vamadernal deviee sceordiny 1ot

vention, pelorably @ foaasdesmal device stconling to the fnvention coniainiing nicoting, for wse i the

teatnwd of icotine addivthuy, i partiockar e ax Faoiiitate wiving up smoking,



b another soboslivesst,

fansdernsal dovics sosording o e busotion spuigdning wicotny s W the kv

dseases such v ju pastivelar Parkinsor's distuse co Alzheimers dissase,

The prisat Breonting i Hlostrdied by the ovanples bek
EXAMPLER
xgmpie 1 Chamoterlsation of adsorpiion sappa

Exsrple 1AL Adumption capasiiy teats {abia 1

tha present lovendion valates W g wifadhesive tmnsdenmal device, proforably 2

fesaiment of neyredegensraiive

Compargdive ey for sonsurmyg the adisepiing. capaclly of wicotide by varlouy micrapomes solldg

§is oonstated of d

were cated onl The i g
£t the MINFOPOTES SpRoTle sostrdip o the Hillowing prediss

welghing the oucpaous suppor, butwess 8.3
identioal vohame,

-~ wdding wieeting Hyan Horative manney

Hug He with ;zir.{siine

-~ fnprepng sHppart

sppearanes of heasizturg B Hhen neted,
Thy mucheony adsorpiion cxpieity i Sy doteraingd: it
SUCTOROTCNN suppart sxpressed in e

The resels wars as Kelfows: Table

fetermining the raaxinun quantity-of sicotine that senld b aduorted

ang 2.0 g depending ow Be densgy,

sxsing a spatule a8

3

10 have an

fening sut abat €3 g

sach addiion of wicoting the

%

3 i quandlly of Gicoties adsorbed Wy the

3 olntcoting per grie o suppent, sl oeotite seupags sob ohsenved

capasiy

Adserption

Sthpportbipe Trade s {guantiiy of eothwe i

grams/ t gmmof

>

support)

Crogrunents ~ visgal

APPRBLENLY

b8

Crossdinded Microsponge ®
MBA/GDMA

polepar

Snificant swelling of partioles;

yvahow solous watatained

Sibiow Kition shells 23

Veryamal particles Rovung

clustery anoy baprigaatad

Sitiva MESSONAHI® 348

DBl homogenisation with

formation of Bavps

L5

Drensiiisd Bared Agrosil ®Y200 23

siliea

Hiooline penetrates but la not spread
ol particles furm

frreguiay houps

Bobyurethane! B SGHD 185

silica mHcrosphienes

Significant swelldag of partcdey ght

yellow eolny  malntadngd

P oiy‘\iamiosw =

X0

Crospevidons

Nistting penetouies but is o spread
sty sipnificant

¥ How H‘{\

Silcons resindPOE D0 U6 QR .60

fanryd other 8842

Peowders that wet well, but ioadeney
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As may be noted, the swjoniy of the sapports tested corabingd with nicotine bve w lorge nawibar of

dandvantages thal reake them snwsable spreading s bnpossible) seepage foraation of vgrenates, clusters or

fumps
The-orose-Hnked MBAMDRER polymors forenadinked polnsr ol metiol vethaorvlaie and slliviene
slysol dimethacrelate) alfow good adeorption of nitatine and beve aBer adasrption 2 sultable sppeatans.
Evamply 1 Adscepticarsupport relesse capasity tost (Talde )
The adgorplion sopporty are charged with deoting @ 36% o $8% of Helr maxiwmwn adsonstion

capacity deterndand beforshand (ese greveding Tabde 13 & wash test in then canvied sut By avder o deternine

thelrreloass onproity expressad o % of slostine relessed o rddation to the uetity of siontine added.

Suppor type S o Charge {38 Past inthe xxri i-*;,}

Sifiog f%m“\ ahefiay R{}*\z

Cross-finked MMAGDMA polvirer 80% ' ™

ierneponge B 0% &8

VVVVVVVVVVVVVVVV Poleurethansiliva By ¥
OB raitrosphiess) ' i 84
Craapovidone (Polyplasdone & ' S8R

T . e I T —

Ribicoay vesinfPOE id-m} wibior YR

(DOER06 7)

The wash test s carried o ov 208 g of chueged myigroparticles, with vinsdng casied owt with 1 mlof
water for s peried of 16 seosads withshading fellowed by Blagtion
These rosulta show that the erage-luded MMAARDMA polymers mnd DOSSHEE silicond resl velain

mnee niociiie vin better adeorption fhaw e nther stipposts

Basnple 30 Adsarpticn sopport dispeesion tosig
Teste of disparsion of e micraporous supponts any evind pot e solvents constitating the wgority

phase of the sdhoslve nalxforsy bofne contmg Thesy dsprovlow toely vouks i possille o verlfy the reolinlead

feasibility of the adbeaive mixtwres
These toste an curriad out sconrding fo the following provsdugs

Hea ¥oeb glass vind, weigh the wiemporous support, Tetween B2 and 128 g dependisy o

density

- addacivent (ethyl acelsie or beptangs 0o es 1o Bave 8 miass 1abio of solvent fo mictoponns suppont

equal 10 ubout threg,



i

wiix with s patul aed mediately observe the mixttrs; the waivtire i also obesrved afier resting

U,

fordf hourg

aaonded by Table 3

Nuppott e Olvereatingy

Observaticnswith hg ;i\me

iui\i;r« sanesilioa Liguid suspenvisn Linudd suspansion
ERPDRG®

HHicTaspheresy

Crospovidae Ligwd sugponsion Ligoid sospeanion

Folypluadane® X35

Pasty w!&pf‘ﬁ’\h“f‘ Liquid suapenzion
sprngs B
Sitiog g‘z:i:m alells) Support revasing dey Supprast remams dry
Densibind Sovied siiea. | By Hpport chatges appearanes: Support rivasine dey

{Asrasih & 280V Sresepeeof transinoent

agglomerates

Silfea Support changes sppsarsnios: s formation of
(MES-SO0HA & prssence of banshuses

agg‘ao*fss raes

Suppont chas TREE APpeaRNe Suppart chaugesappsaraies: fomation of

gther BRI {DCRIB6 W) formadion of  Kirdd of tanslucent a kind of gum

=

The supports of grosiest intovest ab the conclusion of those digpergion og 1 solvents are the sppons
R B2

that vermsin o suspeasion eadther hguid or paste fenn oross-tndied MMASGTMA potyiers (Mittaspig
BPOE0G or Polyplasdons X114

Surprisingly,. onfy the crosclinked MMAGDMA misvoporogs suppert srovides sdvantagoous
charasteristics fn all 3 chavanterisstion fesis vamed cub. Cross-Haked MMAGDMA micvoporsis polyoiers we
s, wnerpeetudiy, 8 vopportwhich iy particalarly saitably for vicotiue {charge, releass, compatibibityy

Huanple & Methoed for preparing @ mnuoliver tranadermal composition sontaining sionting and g
hiceospongei Type Mioroporous Polymer

The prepresiions socording tothe favention are prepwved i the following way

The adbusive, then the nivetine, wicroparous polvmer wud optionally BHY we added o ganiring

vessel, The stiming paramsters (tine and sprad) ave 58t g0 a0 aveid the formationaf E&sn‘z;‘.s ad o vbiew g

homogensous wisture, and depand v pavticuley an the ste of e e

for 34 hours, the

adhesive mavs Iy coated onto a silicons Bbw it & proportion of 138438 gin” befbre provceding o doving @



-
$59C, which is intended fo svaporate the solvents fn the sdbesive, hflowed by transfir of the mately wnto g

wansparent polvesier support. The prodiet thus obdained 3 o Sl the Sesired siees

g3 Permsatbn oo laves d and

The following compositions & sad Base oblsined acoarding 1o the mothed of Exanmple &

Tabled

Polemethyt methaceyd &Rmi?‘k‘.(‘;‘” shyeol diethacrelie copolymer §

icrosponge &)

Ritlcans adbesive

I el perveation hnetioy wees cwried owt on shdewinal skin of a nude wmouse awranged an
ss {Franed celll The rasclts obiained exprassy the comparative cunailative guantities (0QY feara §

sirfase ol g

3 - X S o . .
g bitwest 4 prépariiion nol contiinng nuoroporous pobymer Gt AY snad the vele

038 ooy i g
modust g\isw- e PR Tk
¢
1 3 6 3 e 16 20 48
KGO8 04T 30US8 SRI8E 87630 241 0D
TITIS G3BR LS89 IBIOAS 144836 10REY

Kicotinell &FA7 24V ay Si488 TN

The sarme preparatian s thes propaved butcoataining « quantity of wicroporeus polymer of e oross-

dinked MMAIGDMS polymar (Microsponge® type sccording to the fovention (Honele 8 In vito
perimention kingies are thew carvied out on ehdondnal sk of ¢ nude mouse amvanped oo the sarfies of & glass

{Franey cell The resalty obtaied s comparative cwnulidive qusntities (U0} foue G0 98 bars g’
and the reference produst Nivotineli®

betwean this prepavatien. secording By the vention {(fouda B) &

soraprsed of 3 gelted nicotive depoton ax adhestve Tayer) Flgwe. 21
TE}
3 i 28 24 48
KG242 EETRE S 1§ TR R % i
[Seivaied QIR L SR B 184508

sisall PTLAY saaad

These resulte showe how the presence of & micsoporeas sappart of the erossdinked MMA/GDMA
fypeie alde fo control the pomeation kieties of ofosting frow te matrds patch

palvier (WRrbapag
reu:mxﬁing to the hoeention. In paeticalar, the preseape of wiforosplievas makey # possibis to reduce the guantity
of ricotine rolonsed i the Sist {2 howres (herst offect observed in Figure 1 for composition KOGI08, the awes

which crosses that of Nicothel®) not ohserved in Figme 2 for the composiion aceording to the ivveuting,



Reduction of the “hurst™ offect iy very Duportaat o the case of nlooting in order 1o avoid & oo rapld releass of &
oo Jarge amount of sivoting, g eventwhich may prove ke be Britating orosie.

A voroparative exporiment was repeaind with o frrals © differing Bow formely B whersin the 8.1%%

of sross-Hoked MMAGDMA polyee (Mivepsponge®) wis replaced with 8.1% of lawry] methacrylate

dimethyl yosthasevlte crosspolyrnsy (Pobrtp®) The pesmeatinn kinetiod vesulty obiained with thiv Hamale €
wevegomparad with those of fommils B and those of Minotinelh ehtained d{:i‘ing e same sxperimient so that the

resutis conbd be directly conpared

Thue thoursy 0.3 ! 1.8 3 &
POLYTRAP e
HOROSPONGE 8.2

oo
o
S
o
pIR,
B
oS
oo
Loy
3
3
L
L

oS
)
2
v
RP
v
R3S
5Ly
s
%
ool
oo
33
iy
Fy
.

e
a2
Lo

4618 47,3 3093

4389 530,38 3870

As nnted i the table above wd i the appeaded Figum 4, the regalis oblained are comparable when

SN

using Miorosponge® or Folytexp®h

The following exaraples st the wdluence of the micvoporous suppogt oo the adhestve and
cohesive propertive of the adbesive reatrlx comtaining sicoting.

The fullowing alfd

give ronnlsesr compositions €, D and B were abluined following the protocol of

Eysopls

,..?

Tabls &

Coraposition

\w:@imc t:u.

Polyranthyl ronthaseylated

vend dhoahaorviate eppolvmer

3.1 015
1ot 90.8%% 84 495

S
Aarvie

These compositions ave then charaoterd

o by audhagion tenss, respestively a shear jest and & fack test.
The shear tegt comprises measiring the capacity of s albesive or a selfadbedive Sorvmtation such as apateh fo
rgsist a statie force dpplicd Io 1he dores plass, The oriterfon msasured is that of the time reguired to separate by
shiding the material tested fom » standied sudase sunh as 8 stest plate. The longer this thre, the sronger the
cobavinn The faek test consiats in measucing e force vegitinsd to unstick, ot 8 given rate, i adhesivg o g seil

-aethasive formulation sued as o pateh Somon sinndasd susfads with which if was Brought inid contast undey the

atfect of low préssurs (hy setting-up a Joop m coniaet with g probe). The eritering mienred s Forse exps

iy Nawion, The greater this foree, the greater the tagk,



e
&

Mlaximun tack foroe Shear thne

(i ey 41}

BT Morvethon 168 houes
6.6 2 wm\

234 fz T sm

Foin thos shows that the addition of wdeotiny by s plastinising o fba, within o adbesive deoreases the

vohesion of the systom (redustion fu shegr tive) and oreases #y fnek {sorapared betwesn compasitions O and

£} The addition of porous micropwrtivles of the cross-Haked MMARGTMA pobyrey (dicrospony e
fprives the colesion of the systen and reduces tank strength feompared betweas sorapositions Y sad By The

addition. of porus :inicrt‘fgzai“aicim of the swoss-tubed MMAGOMA polymer (Microspunge®) fyvpe thus

anerpeuisdly redunes the plasticisiog offctof niondag
Bsataple ¥ bhdheence (3&"3{2 sien on pivoiine refeasg

The following sxamples Hiustoats, for the praparationy of compasitions acoarding te the fnvention, the

intlasnce ofthy adbsvive on ndvetine refeass

Tha following sdhosive monoinyey compositivas werg obiained following the protecel of Exampls 2
Tabie 7

ol dimethace ylate wpeiytmas‘

Ring acrylate-einyl aoniate adhesive {Daro-Tak € 2083

Novserosedinked servtegdhesive (Dora-Tak O 0085} f1e%
Sel-cross-iining sorviate ‘vii‘\-\iCi‘IQtt‘ esd wsive ikz;s\vhz& 21 81.6%

The in vitre permeaticn test was perfrmed according o the desoriptin provided i prsceding

1

ample 3 and the results obtained ave those of Figure 3

T } 3 & 3 12 16 20 24

BO47 53 394 47 T35 EIE 382 Wis 1137

BG4 18 it 34 &13 af7 Tin 342 883

BG40 §7 R 493 G398 T4% 847 §234 852

The wse of porows wicroparticles of the groas-loked MMA/GDMA polyaer {:&fii_.{:s"()sgfs}ss;}, &) type

makes L powsible e ol for a patch wsimilar by vitro Tinetics profife, regurdiess of which adhesive e




Lo Ontapadd transsdermalis conkds, semal jollomsrve, hogy tutahuomsz o bovdosd sdieg § oy

i

{F

apad Ak rdtey ¢o ey Rovilasethard vSd0 B assrnoiaciidt wnnly Sntapadd mudivix réteg taetaly

R

Srenpadd matrix rétey telios Smendee vonntkouidvy

&) S5 owmiegtobn logalibl egy Sutapadd polbost wmedy alell vagy alniist dpush polimerek,

suibikan ﬁ;msas polimersl, vinthasett tipued polbmesk, rermdreies & sebaatkus gurik, seek kopalinered, da

izscsg}sitgé;ii&;}? carnd kivalasavy,

D218 meghe-ban ogalabl gy ndkropdrisng satlded polivoset, soely a dutdanyaget Képey mapdhs
fogladnd, amely mikropdrusos seildd polimer mstiboetakeldt & ailda-gikei-dineikrilatmuomer agyvadaeha
tartalmag, &s

23 -3 e ¥e-han nikothn batdanvaghént,

AT, igdnvpont saariil oy L azad jellomenye hogy ae Ontapadd potiney et vagy whrilde tpast

ds vintbaceist, Z-otilbexibakeildn botlbakelis, sbeibae, metibstakrildn, petibabrlft foreaitibadriiamid,

>

Adddroxi-eitakeildn, glivtlibrostakrllal vagy srek hoverdherasaporiidbi Mvdtlasstatt monomerchad tarialmsg

FOA 2 igtuwypont saevhl esalily swesl jelloosenve, Bogy @ monomersk shribay, Duibaleiidy,

1

sotboril, vindbaentde vagy ook keverdiel oscportidbd! vannak Kivdlsestva,

§

Jestithat

4, Ay B igdaypontok 'issix‘mxﬁyi}{:e seeringl enskty avel jellewsve, hogy o mikropdrmey sailied

potmes I urcds 100 s koottl o otien S grn 85050 s kde it mdy olbnyvhsehben TR o & 30 um kand

5

kiveepes msvadt mibrordsse ixfi\ formaidba vy jeler

SoA2 B dpdnypontol bivmelvike ssorbdi cuekile, avest fellewerve, hogy 8 milvandmisos il
potimer feljey pdrustéefogata 8,8 mirg &8 30 rolig Koot ellinydeen | by &5 2 midg kel

§oAz 13 gty ;}m‘.mk bivmelyike sevrlatl swekOz sl jelloweave, hogy o mikvopdrusog szilied

polimer sremese ponus Wribgate G2 g &5 3.0 sl koot olbmyOsen 0.3 mlig 65 1% mbig ket

ToAz 18, igdrypontok biemelvike szerintl ssekoz, eveal fellemenve, hogy a mikvopdrusos szibed

potimer sz Sotapads polines Gresdhe sgyvanlatessn van slessktva,

B Az b lpdnyponiok binneivike seardntt oonkds, weval feBenreeve bogy & hatdsnyar s oikrandriuse

¢

seilied pollmer Doeedhen sgyenistey van sdszorbediva.

vireok breelvike saoviot eanki szt fellemnrve, hugy a8 Sntapadt mdtrhe véleg

£5%

N 3 S e N o .
5 390 gfon’ kaatt, oidrovdaen 100 o de 200 g’ b,



10 A B lgdnvpontok bamelyike sppeind

trtabmar logaldbd oy aotieniddng anvags, ~andzol (BHAY,

ssskorbibpalniay, alltokeero! & svel dustored, oitvaunswy, propibgalide & srek koverdhel cvoportiabsl van

e LV eq pane X
bivdlusehnu

A& 10, igdnypont szerinl cackty, seeal jolfomerve, hogy ax Sntapads madny rétegien a2 ¢

vey A Sntapadd mdtriy réteg folioy Winegdre vorathontatva 8,07 thvegde ds | indeg® k68 srdvban wan
¥ & & k

Jelen,

13, A2 1L igdnypontok barmelyike szerinut exekiie, aresl jollomenve, Hogy a suitied pukuoponieos

polimer alopitmegs 100 gfe? d6 200 gim ke,

13 A 120 pndrovpontok bionelyiie suceing ctekliz, aiend poBemnave, bogy 4 misiniy v leghSt g vikuiln

kozepes beluniel ardros 10 pgfom Vora de 50 pefom®iivs koudtt van 16 24 dex kodeda! iddieam alat

id, Bligrds sz 0130 igdmypontok Dénmelyike szerinht fmosadenmilis esakde olballitdsdmn, auzsl

sellemenve, hogy ug tantaingezs RKivetkesd Bpdseken

83 ax Briupadd polimert, & mirepdrases szibind polivert, 3 odedint &y adott cootben an oxiddidween

Besenkeveriitk homgdn kaverdy woddsiy,

feraw ) 18peshen Kapodt homegdn kevardket ey levalasethald védOiimen sedtterfijiil,
o} & sediteriiatt hevershet fokoratosan megaedriguk,
diya ¢} ipdshern kopott tevmdket egy bordozd rétegre rétegesailk, ds

2 adott yetban o 4) Bpdsher kapott teomdhet Mvdnt méretlh bawedermalis esabdetikre vagy apaszokra

sasbvagisk.

£5. & 1413 g8
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Snrypontol birmelyike srorindi esshle gedgvarerként ividnd alMlamaziura,

16, A 15, igdnypont szevint g8 nikounfigededy kereléodben Hridnd uikalmazdors.
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fpdnypurd szerintl esakdr nenrodegensratiy belegesdgel hezeidadben Wrtdnd alkalmandses
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