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via the passive transdermal route is too limited to be therapeutically effective.



(e.g., a therapeutic agent such as a drug or an
i mmunol ogi cally active agent such as a vacci ne)
wao boosigess he skin to the local tissue or systePdT/US2004/035061
circulatory systemw thout substantial cutting or
penetration of the skin, such as cutting with a
surgical knife or piercing the skin with a hypodermc
[00p&edTTee WdTﬂétts@éWml” iag@dﬂleldml dS\a@elyerlcmcrmml@srmwb passage of

n_as, . IV base
an Yot BRSPS 400 R Wil “Sres Bbur a0
(e. gvmm_rtlhﬂmi:jmtlesgegl) sugln fﬁls adifug asmndm(kt)]eloglcalrl])p&bﬁﬂamf a8h 89a
i rugs do djffuse, across both the stratum _corneum
vacging ﬁw&g‘églﬁ diep i e fl‘t"ﬁ’ensﬁ%ﬁ% SpYeTie CirerateR syie Wgﬁﬁwthe
sub&bﬁt?h‘l BRiAOSTRHER A Sn 6f the Bkib,R8cH dsuttinB 9v1t§taesﬁrgld§ljkﬁlf@fr’

y conpounds, in order t'o achi eve an effective dose,
plelicg’@dher %ﬂlhwgﬁlhéhmépm@wd}eaﬂé@s«ﬂqﬁml agent debivescincladesd by
delﬁfbxg@l\ae;% & a 1Yf’§s1§>rL§sr\7t§$§2Ls ilveg%'f)ers L@g eéﬁeggggr]ﬁ{gy sources
includinig mlestricy (ecgq. igophardsis) aivdintsageideg., bormopheeds! Wigley

o TSRS PRSI S GRLPBBRLE i

thrc&Dgh] el strafo@Qdori@asitis oftédt RS liinfilg step! aiﬁﬁhanﬂaﬁ}r wﬁﬁﬂemmh
devi ces arefnore acceptable tq patients tha
orderdp aghivvsia etrssive dese; repvies highen delbienpics fhay car Fbesticre) byy
mmg&qﬁgﬂwﬂﬁﬁkhﬁﬁgd@ﬁgnﬁrOtelnS is often insufficient to
e therapeutically effective due to the relatively
| arge size/ nol ecul ar wei ght of these nolecules. Often
e oduce
10056 Rl HEAK, B uip b Wb & o B B o
advalﬁa@butn@r tﬁedehwsgdtlnmyttm:rapfeomc BrREmp) lmcamise bmteuns ardre

t d 0071, T d
GG R oRaE! emead Y B 5B et o
trads@erddenicsd &€ nio?@acééﬁtkﬂ)lé’%lpbﬁelwhaﬁ/ﬁ]]etﬁ@ias HRHERdr, 1 Ug
tran@i&! i very systens rel on an externa ener gy_sour ce

ripal flgy of maedically yoefill gertides andioretrias wrofign insaffigiepigo be

ther%ﬁéﬁ%ﬁ%ﬂ’éfﬁlzmﬁyddg tdHgb }e\fafii'v&y%f?é ﬁi@?méfe&;lwé? He SFTHRL-
assive transdermal systens typically |nclude a drug

molegwes; e teeodelizériraigomnilu ig hlsaﬁﬁn@etrtp petduesthe flesihed) gffecThle
V. i s
the %ﬁe?l? % dg aiiédspé%? ?cg ?%eutg%%ﬁttg, fIgEI nﬁé enW]}Ml: g}eﬁae ogy
Mo@h&&mﬁs or bIoodstrean1of a patient.[0008] The
transdermal drug flux is dependent upon the condition
of the skin, the size and physical/chem cal properties
[0007] thanddeiighl ARl @6k By sydiRfhs thlféréIl@ﬁ}@l? oh pakive diffkRdient
across the skin. This | ow perneabi is attributed

adnypistenthe dipgrdile petivertragsdermal élfqgeq;}ﬁ/ery pp@ ems rely on an external
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systems are more common. Passive transdermal systems typically include a drug
reservoir containing a high concentration of drug. The reservoir is adapted to contact the
skin which enables the drug to diffuse through the skin and into the body tissues or

bloodstream of a patient.
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structure of the lipid bilayers confers a relatively

i nper neabl e character to the stratum corneum [0009]
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[0016] It is another object of the present invention to provide a pretreatment method and
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system for transdermal drug delivery that enhances and extends drug delivery.

[0017] It is another object of the present invention to provide a pretreatment apparatus
(or patch) that provides a skin template after application that enhances transdermal drug

delivery.



stratum corneum of the patient, the pretreatnment patch
including a skin tenplate that renmains on the
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[0022] In another embodiment, the pretreatment patch includes a polymeric support

membrane disposed between the backing membrane and the microprojection array.

[0023] Preferably, the microprojection array has a microprojection density in the range

of 10 - 2000 micrc‘)lprojections/cm2 and provides a pretreated skin area in the range of
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pluronics, and m xtures thereof. In a further aspect
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(ACTH), ACTH analogs such as ACTH (1-24), calcitonin, vasopressin, deamino [Val4,
D-Arg8] arginine vasopressin, interferon alpha, interferon beta, interferon gamma,

erythropoietin (EPO), granulocyte macrophage colony stimulating factor (GM-CSF),
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(reconbi nant), TG beta, fondaparinux, ardeparin,
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ollgﬁﬁjblgéiﬁdesieﬁkétﬂ/es §R03s forthfVirden, AbddRsIakdiy,&lcirdrdicient
backi n nbrane includes a glurallty of slots

etldmslp@slédbmd@%l@rml@ inqadropieapigHRATdIgRic ARG, Bseiepieged:
HifTROTRE &4 z@l@&'roﬁlc%hfdr Qr%étio‘éalprWf %I%’ﬁw.‘l b sadaRied to

coop era et redt ment pat'ch seat, and the
Iemﬂrmanye sufemtarhyh,cbé%n‘ranxb,r1efenfewlmrfﬁntgad and maxies theespf.n g a
plurality of posts that are adapted to engage the
pretreatment patch slots during application of the
[0623¢t Meatumet enpedddherdt of the énvpdtdnetht hgdregal fyrmutatie tmyluﬂt‘seat
pretreatnment patch is renovable fromthe patient's
leasiqng PRYIWRR H‘ﬁ?‘i‘cﬁ{@qdl‘i@tqr OF WSASHIREE-ef r om and wher eby
the skin tenplate is disposed on the patient's skin.
[0032] In accordance with a further enbodi nent of th
[0029V e it anther embodippgatnthie dplivery system includes an applicator retainer that

is adapted to cooperate with a pretreatment patch applicator, wherein the retainer
includes a pretreatment patch seat adapted to receive the pretreatment patch and the
backing membrane includes adhesive tabs adapted to adhere to the pretreatment patch
seat. In a further embodiment, the pretreatment patch includes a supplemental adhesive
ring disposed between the release liner ring and the skin adhesive ring that is adapted to

cooperate with the skin adhesive ring.



conprises a pretreatnent nenber (or patch) for

pre-treating a patient's skin having (i) a backing
woresobiass and (ii) a mcroprojection array, theCT/US2004/035061

m croprojection array being adhered to the backing

menbrane, the mcroprojection array including a

plurality of mcroprojections adapted to pierce the

[00S0] abreferab0y, Bl Btalhkr inblad@atprafetaunehh@tqmnﬁtgrmatimpte@ai ch
including a release |iner ring that

rectt P SRS TN HARRPFH o RSP AR PR T SKiTR PR eppatch
to tﬁé Pagleﬁ id, SvheRB§ fh%q)rétl%aﬁrﬁﬁt ﬂa?th@l%ﬁlokféB’l@ frofni tROpatieMss skin

I ner ring ki n adhesi ve ring bein
by w@t@ptngdhet rgtafnst ﬂme@frgm amdtv@m;@bsathé slon tenprdatp i digpepedsong
At 1the pretreatnent patch is applied to and reaned
patst o%$&%e patient's skin. [0033] In one enbodi nent of
the invention, the pretreatnment patch includes a

per i nenbra e.rin s _di pose ed
o} LI e it e R mEtnRBgs FendR AFEhHENE,
slotshigspSdel prox@nit aedeapiiapy bsBSbdckig ithdame ahd & @Iurdliqﬂg‘ break—
pol ynmeri c menbr ane rlng and skin adhesive rlqg

awpshias Fdapteth & COBRGBEAIMHTRe PrEtREtPRIEPHELTAE AR BEF ﬂngf
1110%)&51%%(&‘%@1?6&11”@9 %Xt@ﬁ hle b@ﬁﬁf‘?fn@ RS LAAIRPOSRALsIR \ﬁ&%a;%t&ﬁto

ne an the mcroprojection array.[0035]
engagethe lpmbwmenmtqh sttofuriigepplicationafitiznprefzeptiaent patch to the

patfﬁng 5 Ship (ﬂhgr ﬁeetﬁgﬁjcntéérf]labﬁcﬁ 1'3 fe O%Qﬁg In o gatleépepg{m by

es a eate n area
rerhdVirghtRe fe@iige tlﬁfefﬁ)ﬁpﬁrﬂmhmdbg Itl)e sRinFempl3® icdigpcaéd @rthe he
pretreatment patch is applied to the skin of the
pafgfélfﬁélﬂle [0036] The method for delivering a
bi ol ogi cal 'y active agent through the skin of a
patient, in accordance with one enbodi nent of the

[003a1/eht ace@rdalte@ i as@ghqrwalbgél@sgt Qfthe(inyengpry,/ihg fﬂrY@n%Dn
coﬁgﬁsteg g ?}t eﬁ%&ﬁbe@g& At eat %re&lir%%e;ﬁtletﬁ’stsﬁﬁx having (i) a

nt patch having
bad:img«nmgbmmamd giea mitdopaojrétion epee Jﬂ@cmuc@nrwlag/ arr Q)h@mg

oo B Bl PRa 5D B R insor
miBlopiofectidng aﬂiptéﬂ o [pRptcahe sttataim sSoraclapdftle paviepi, thepecttehteent
stratum corneum of .th

patient, the e ment atch
paiPh e LG THIeR S BN T RO Htrey & e R g ere ane
and § SHA SghebiQe HASHRABE KiIRGed B R38R BAGH rigSthk Rela@dd Bﬁdr\r‘ﬁig and
ring that is adhered to the release liner rin

the sécﬁreeal@esnren ringrbefrigragapterditotfprn %ﬂilmtem}@éesqr\ﬁée P@tr?gtg b@iﬂh @fter
the:?q“atpea&?eﬁeg%élg %Q%eﬁileﬂﬁ ?ncfprg{mk tffonp{l‘le P@tslhﬁ nt's skin

i's appl |e to and renoved
fromthe patlent s skin, (ii) providing a gel patch

[0&%Y Iil%;’one em dlang]e%t QP t&lte ?n@er?tlbcl)gt ¢ pl‘etrgar’gr%e platcH ?r&c‘ft[hes a
polymeric membrane ring that is disposed between the release liner ring and the skin
adhesive ring, wherein the skin template comprises the release liner ring, polymeric

membrane ring and skin adhesive ring.

[0034] In a further embodiment, the pretreatment patch includes a polymeric

membrane disposed between the backing membrane and the microprojection array.

8§



including a reservoir containing a hydroge
formul ati on, the gel patch having a skin contact area
w0 poosheosange of approximately 0.5 - 30 cnR, (PET/PS2004/035061
appl ying the pretreatnent patch to the patient's skin,
whereby the m croprojections pierce the stratum
corneum of the patient to provide a pretreated skin
[04BHa Praferably, ﬁlepﬂllmoaio'ﬂdcyomﬁrraﬁhaf a)ﬁlhdr(b;ﬁroﬁdftg)n\ﬂ@ﬂfﬁ@bl;/tﬁehﬁlge
[ at e dhe es patient's skin iV
oAb R heia R o desrirer Ee B s i b of
appldximatelfd.5(\30 cafakiyi the pilcheatigdt pridh GhphBedith ehekBi Jremt ed
skin area, the gel patch being p05|t|oned over the
Palightn ¢ enpl ate, whereby the hydrogel formulation is
rel eased fromthe reservoir and mgrates into and
through the mcroslits forned in the stratum corneum
[0B36]t hehepreshadelar dadiveringsa bihlogipﬂtymivemgemehmbglyme skie ofjel
c e that. di s
PR ohEAEER iR pn L ORah R B FETOLRRG, donristidnt iR ™
(1) pubidbing a megreamlemrpatmh adayede de plackdan thagdtient’ eskif) i@ t he
n. | n one emhodi nent of the

|
o R G e T e B
mi’é&iﬁm‘ edhien birdytbeidpaidhérsd & tBPPRRA e ARIVERS, th@ﬁucfr@ﬂr@ﬁg‘tﬁ)n array

ring and the skin 9adhesive ring, wherein the
ingidhig BloETIS: & teigtopra csiigns Heptpdiowinses the sieatumm pergeum of the

paﬁ@ﬂt}’tﬂ? Px‘eﬁedﬁ‘ﬁ@ﬁ% D8RR idchidh g%qgle'«?slé lied qﬁét Ysere{nc ﬂzﬁil)ﬁ nggrgg lo

I n anot her enbodi nent, retreat
theybaslsing mrepibeans app e sktin ndiwblrvanag thiatsip aﬁmbduethmdaase tieer ring,

o RS FEIPLATR, 05, LSRG 20 904,

thmactuemmskpmfter thie pcheneamem patchtm@pmam@an@felﬂ&ed fréR0He
provi des, a pretreated skin

; ol ;
paffinds SR i Eron e 6 bl eyt (516 Surfisecti caekh
indliEngdd ﬁ%d‘rﬁ@li EBRiniR@h ﬁ%rbg%l apRliagsh, H{E deDSataDingdta skine

patient. [0041] In one enbodi nent t he 1 nventi on,
coptggt asadn the4anga of mproxamatalyioss <ifmm’ acrm aa»plyyagehmmietmaancm e

I hent
L L R T
thespeitiantdo proaisle apratimated skimpeh hmnﬁ]ﬂﬂmdht}mﬁ tmcrbhﬁs and Whereby

'[hé)%l(ﬁlt 'Eél%gfa e adf’lelfrlesntg gﬁee}taaﬁllﬁli S e)erFlgBYlg}g t %ﬂab@tch from
thd mlmxrsakinpandqonwpm@,stha gédl@bt@h tcbtﬁé tr?atéirmrea ke RNatch

odj.nent of. the |nvent|on dr ogel fornulatlon

belélg ﬁﬁﬁlgﬂg oyierﬁlgﬂ %ﬁexine aFFai’Vé?rPléX the hydy rogel formulation is released

from the reservoir and migrates into and through the microslits formed in the stratum

corneum by the pretreatment patch.

[0037] Preferably, the gel patch includes a formulation membrane that is disposed
proximate the gel patch reservoir that is adapted to inhibit migration of enzymes and/or

bacteria into the hydrogel formulation.

[0038] In one embodiment of the invention, the pretreatment patch includes a

polymeric membrane ring that is disposed between the release liner ring and the skin

9



and, optionally, a surfactant h one aspect of the
invention, the polyneric material conprises a
w@edosnkwse derivative. In a further aspect of PEEUS2004/035061
invention, the polyneric material is selected fromthe
group consi sting of hydroxyethyl cel | ul ose (HEC),
hydr oxypr opyl net hyl cel | ul ose (HPMO),
adHayidle figy pm@mmﬁb kltih ceamldtdR@) prisesethéselcasd lingk tisg pOlyBEric
h drox | e Icellulose ( HEMO) ,
me'é‘%’f"r‘?? RY# %&K/ ?‘515‘ LEM$ ose (EHEC) . car boxynet hyl
cel | ul ose (ClK) ponV|nyI alcohol) poly(ethylene
oxi de), poly(2- hydroxyethyl methacry e),
(00351 3 Ersnolay A im oA BFiF B gt Bolvcsic upport
mehBf ?19 gfsgosle&‘ b@twfeéH %hé S&ckﬁ%%ﬁbrﬁfe ah e n¥@PioiRNon AR,

surfact I's selected fromthe group consisting of
Tween 20 and Tween 80. [0043] In a preferred

B 0 S o U e Dl Ao

of 10 -0i0og Inﬁ&bbx)oje’ﬁﬁ(bnswﬁlz agepiovides aygretsekedlckimchrdario thetriyege of
ePRSFBEBt o) OBy BB R Grer T GBI COMPIELLS e BP L

patR@i.ds and pol ysaccharides. 10[0044] In an alternative
enbodi ment, the biologically active agent is selected
fromthe group consisting of |eutinizing hornone

[064?15 of e &%&%Hﬁ%ﬂﬁ?ﬂtgﬁ%ﬂmﬁ "tﬂ’bx@ﬂ?&ltéa%m(éééqg subltantially

I"'eupro userelin, triptorelin,
eqtgibwetti@g@ Ipatnh slan dom@pﬁuaa elni arfirthve mobedpienis the pretreated skin

oAb OS5 U P S e e e

pre@8at&Cidih frta Bnall@aha thogd] patcly sido poineR:s arvg. deam no
[Val 4, D-Arg8] arginine vasopressin, interferon alpha,
interferon beta, interferon gamm, erythropoietin

[OMEF()I’ref& GI\/? bth@ﬁ;)ﬁ?@geﬂﬁﬁﬁﬂﬁt‘f@%n@ﬂké@%Wa‘ﬁérlUébHdaiydﬂbgel In one

factor , granul oc&e colony stinulating factor

emp@liEeH)0 of thmpmlgu th]hy}_i(pg(: rng_lggtlondjp@@gﬁé @ pom fpaterial
an(lj] %é{ﬁ}lﬂﬁg reLeashRg Il{ AW ecl SFlRhventiBs, gﬁé Igblymerlc materlal

’tropln citonin, octreotl end orp in,
coﬁﬁﬂi\kes AitelBose chvatical Inrmém&her aspect of the invention, the polymerlc

et PR Ny T F O AR pol e Mty
S O
MShd AR Ehg SRR B G A OU P b )
ca®SHneIR LAM14L I@Zlbl@) CB'o)y(VlgillLé%E& pol{dim)ie ,ox1de) Foly(Z-

|nterferons i nterleuk ropt ns UI‘OO |tr0|n
hy@rﬁwhyémdh&wlateb pyhy@cwmyl pyltohémeb IPM@FQ%S; altd g igEes thereof. In

1? l }ﬁ% 6msprf]:g %rt]heqﬁ%n}/lgﬁ, e su%&&ﬂt %as%faecteé\%lgm tﬁé\ﬁoﬁﬂ; @cﬁ'lrsgpr?geof

Tween 20 and Tween 80.

[0043] In apreferred embodiment of the invention, the hydrogel formulation includes
at least one biologically active agent, the biologically active agent being selected from
the group consisting of small molecular weight compounds, polypeptides, proteins,

oligonucleotides, nucleic acids and polysaccharides.
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BNP, VEGF, angiotensin |l antagonists, antidiuretic

hor none agoni sts, bradyki nn antagoni sts, ceredase,
w@3ms/042084 ci toni n gene rel ated pepti de (CGRP),PCT/US2004/035061

enkephal ins, FAB fragnents, |gE peptide suppressors,

| G--1, neurotrophic factors, colony stinulating

factors par at hyr oi d hornnne and agoni sts, parathyroid
[00#6} mores alfamationingdtodimant, ot biglpgiealiyiictive aggeris selegted ffom the

ercff Db fihd S ith Ehdtmbne RIS rifond G711, BRR dulfods

pressin
(suamas@@enelm, ku@r@@kie;gmserdinph@toram genagersiim agd agdarblimant )

meé&pﬁ%k%o@éﬂr&%&%%ﬁ %Lﬁﬁ %{rﬁ;rs]mh egpégx%?sm corticotropin

(ACEM), PUTHanal d g8 Zadhads INCTIPEPE4) SaRitpiih, jakdpir ki@, deamino [Vald,
ol i gonucl eoti des, and ol i gonugl e tldg derlvatlves such

D-Arg8] GEHng VagressingieRgios alpka, ARPTeroR. PR ieron gupma.

eryﬂﬂ%‘iéﬁﬁ'(ﬁP@Y lofhnuloBRe %%b&g@ o1 ny i sltlﬂﬁﬁ%@ﬁa@ TcFordGMICSF),

dronic acid, risedroniC aci | udroni ¢ aci d,
gramlk)e»der elonty stioiudhting fagtar (GHSH), lmeMmSh(B(iL 1@\slug7Epg1gowth

f ent an I
roee RSk e TR PR i f b hAE L, o8 Bforgey )
enddfipten, mRN arT-86l (cheidi et Ndf(s)thexd-2rastidingtcarbdnyl] et hod
.i.ncludes th s.e .of jverin to 50 er_da
iR G A e Tesiee O YOk B Pagirg iR oo ago
plat@dtide@ved SEiR EABMEIeSRE @60 chyfiefapale) dhRestokinlh, @drinic
I'n anot her embodi nent of the invention, the hydr oge

gonadpiientimt GRORTOSiRP I (Blats)eh pegresatian IBHBITOraMGagoN B URSY

h
R &Fﬁﬁﬁgﬁj&ﬂ’o?xﬁ‘?%. di ng

strepolaipt, |txsatemiasnmtcanmeqtlvathlavqumaadébB’eA @I@b@s@if@tbéors
Bl\ﬁget e?n%?%élﬁ%gg&gg&%‘icgrgagﬂ %%}rgéne a\é’gﬁgt? H?a t 1 d to

anfa@cﬁngsm{ CerbdnBe, lrII%ts[ Wctéigﬁmtgemfelattd@lapdhdef{@gma,Ienh?)hahns FAB
e ranelncuesa ve ta ed t ere.to
o T PRSP ST Bl ot P P PR HOH Ay
fa&&? pRfaBlF @ hoRUne BAd £JonisBChaHABSoia himitpk Qi fdridts,

hési vé ring di sposed between the rel ease |iner ring
pr@mlanﬁe agleenigH pertisgtids pistein ReRrotel Sadyn whibitgrs, thymosif

al gqpﬁg&é}ﬁ) JM hl’ﬁlh%a%:ﬁe@sﬁgﬁ%%hgﬁ ahA10g, al Qlef%ﬂltltry sin

refe ’he retarner inc es a pre reatnen pat ch
(recomigindritip TGiFsbegeg fipidaghrinu, raeicmrmedeﬂhparm é@ﬁbe@tdmmoxmﬂe,h

h t.abs .d th t
RSt ek, B g PR i 14,
olipbifticle6@dd TR atp@t Sithias forAN¥ah) aﬁenﬂﬂ‘oﬁm at:hleclp&bnxe Iatlds

skin by renoving the retainer thgrefro mhere
et1giqq>@1c§R1|dn1b§1@§%tp<apcéd,l igcadronic acid, pamidronic acid, Hsedronte acs

tiludronic acid, zoledronic acid, argatroban, RWJ 445167, RWJ-671818, fentanyl,

remifentanyl, sufentanyl, alfentanyl, lofentanyl, carfentanyl, and mixtures thereof.
[0045] In a preferred embodiment of the invention, the method includes the step of

delivering up to 50 mg per day of the biologically active agent. Preferably, the noted

delivery step comprises zero-order delivery.

11



di sposed on the patient's skin. [0049] In an

al ternative enbodi nent, the backing nenbrane incl udes
w@2pbieabi ty of slots di sposed proximate the peCT/phm®ny03s061

of the backing nmenbrane and a plurality of break away

tabs adapted to cooperate with the pretreatnent patch

seat, and the retainer includes a pretreatnent patch

[06%6Fb elin ahethiérreghbadipent of thé Mvéh‘tioﬁ,&fié sydtc(kjgat foﬂﬁ@laﬁ(ﬁﬂl iatagkstap
engage .t he pretreat nent tch slots during application
legy g‘? YaY PRI AR ulaﬁ%&%’i‘ﬁ& BsPeEstHEOl-ent ' s ski n,
whereby the pretreatnent patch is renovable fromthe
atient's skin by renoving the retainer therefrom and

[OQhdr eBynethe egbpdimeahiicanahadsinelndsp dietepof pravisinsan applicagor
. . ther
re;ﬁhiepthaﬁgh&%tela%oc—' E’l%&%tﬁﬁ)%&%é{?%@é\!tgﬁg{hgﬁgg %Nh@é[nttﬁeg

eatures and advantages w rom
refaglel impludes aamefreatinent patelt seet ddaptediosercivettheopretodatrhére patch and

rr odi nt s of e jnventipn, as illustrated
s EE R SRR el HOEBRER) B i
patchfseate icefirthérantboti@ieat, g@r}ﬁmﬂain%enf B iné10dds gﬁpﬁﬂé\}ﬁ@maﬁ
t .or.ele nts thro ott_ewevvs,_an In) IC;
adjSHivsinecisppredyageen the 2elghsp Lper cing gl (P glin afibestye ring that s

adeteo JIBpYrat®vith AR Ufl adR@kvehingaccording to the
i nvention; [0052] FIGURE 2 i§ a perspective view of

one enbodi nent of the pretreatnent patch, according to

[0d43%§ iP?é’f@l!%l‘g%é r&ggéﬂcllﬁewwggggaﬁégl%t%gﬁgﬁgih.é Hat is adapted to

perspective view of one e _ _
regeiverthgpprefreatnént patelr adbgsivatboduting ghet steptdf epplying thei podtieatment

rol S B B ey BT By B0 e
patigparskin by rasatigrtht Fetigdr theref@0amdi wigrdb9 the\Rin toMBRLe 9N

.[0055] FIGJRE 5 |s a perspective view of the retainer
dl%’ﬂ?ﬁ%/r‘i’]“iﬂ?FR@P@BﬁEkH’; [0056] FIGURE 6 is a expl oded

di agrammati c vi ew of one enbodi ment of the
retreatnent and gel patches shown in FIGURES 1 and 2,
[0Q49¢ o ey pmeftornstiy prembogjmenti the backpEBRMbFANGURER T 2 phwraingdf 9

o SR Sl AN bEu bl Rl A oy et
aw2y tabe edaptid ngcdopertteaviiintie ptetrentmerft QBB beaf; laGdRE rdifintis a
incgli%c%g a B%e%re]a%m\élgtep\{a\llccgfme?n %r l?ar\rz?nogdal pql?rgltity %% pgs?s%hgcil?eee{ggt})t%g to
engage the pretreatment patch slots during application of the pretreatment patch to the
patient’s skin, whereby the pretreatment patch is removable from the patient’s skin by
removing the retainer therefrom and whereby the skin template is disposed on the

patient’s skin.

BRIEF DESCRIPTION OF THE DRAWINGS
[0050] Further features and advantages will become apparent from the following and
more particular description of the preferred embodiments of the invention, as illustrated in
the accompanying drawings, and in which like referenced characters generally refer to the

same parts or elements throughout the views, and in which:
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delivery system according to the invention; [0059]
FIGURE is a schematic illustration of the placenent of
w0 b@sgedospat ch on one enbodi ment of the skin tROPUS1004/035061
according to the invention; [0060] FIGURE is a
di agrammatic view of a further enbodi nent of a skin
tenpl ate, according to the invention; %0061 FI GURE 13
[005&] SEWBMRE 1 & a perspsdtivawiesrofone embalimeriof Hege » gondig
wtﬁkinﬁﬁf a patient, according to the invention.
SPUHBL> FI GURES 14 and are expl oded di agranmati c
views of further enbodi nents of the pretreatnent patch

sho ' GURE 1, accordi to, the inyention; [006
r00Bs o RO 3 & pecuberf bt ede BBy Rt iR sy mis
accBFIQAb MRNAvafio® retainer having a pretreatnent patch

seated therein, according to the invention; [0064]

FIGURE is a top plane view of a further enbodi nent of

r . . |bRGinRh etk @WRprojection
[0033 sﬁda[?% ?E*':Hn%ag?% btglﬁ%éa?ﬁ/@%tv igg%n;%?{ooes] G R obroie
arraye etcoiireio ghedeveptiame vi ew of anot her enbodi nent of a
retai ner having the pretreatnent patch shown in Fl GURE

17 seated therein, according to the invention; [0066]
[00GHCURIGURE a iy kpiionst eide plgnd view boff one atepdimamnof § tetaneohaving

pent osan pol ysul f ate (PP%%)@hro h. the. skin of a
a PergRMGNYRRPH RES Seafpd ithrecinsrepr H%Fﬁ@?ﬁﬁe & enbodi ment of

the drug delivery systemof the present invention;

[0067] FlI GURES 20 and are graphs show ng_the
[0058h c EKIYRIE P die RREPEPIEVEYICW qﬁ%bte wtainghshowingd EHEVREH de

through the skin of a living hairless guinea pig,

enpl oyi ng one enbodi nent of the drug delivery system
[0056] t REGHRIB 6 éswt exipindedh tliagrammatic vied @ 8he gnigdRESt 2Pthgnd 23

re furth h how ' t
prefedipetend SRl BRer B gt TR L G FRbilg g tRRaROR"
living hairless guinea pig. DETAI LED DESCRI PTI ON OF

THE | NVENTI ON [ 0069] Bef d I bi th ; t
(O05H FIORES frtrdged) e PrpIodes (HEREmiAb aRSt SHAERAR  hi o
embBYRREts BFtht BrefltdtmbhtPatcBdhdvh RANGUREI2AEIcYrddpaBmhd ihvddtion;

mat eri al s, nethods or structures as such may, of

course, vary. Thus, although a nunber of materials and
[0&%} h%f@UﬁE i) l1saar sid®d plane view of one embodiment of the assembled drug

delivery system, according to the invention;

[0059] FIGURE 11 is a schematic illustration of the placement of the gel patch on one

embodiment of the skin template, according to the invention;

[0060] FIGURE 12 is a diagrammatic view of a further embodiment of a skin template,

according to the invention;

[0061] FIGURE 13 is schematic illustration of a gel patch placed on the skin of a

patient, according to the invention.
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equi val ent to those described herein can be used in

the practice of the present invention, the preferred
woraioensass and nmet hods are described herein. 1B¢D0FDP4/035061

It is also to be understood that the term nol ogy used

herein is for the purpose of describing particular

enbodi ments of the invention only and is not intended
[006Z] DEIGURES i4ghd 15Q6:7kbloded disgraiahiineidwe bh@rthérsmbodinents

techni cal and scientifi rns_use er.ei n..have the
of the PR Agh SO UREaBper e B TSI HEL § ng
ordinary skill in the art to which the invention
pertains. [0072] Further, all publjcations,. patents .
(00RA PIELARE | B sEes b Bl o e RN AL S e
J | . Ppae in their
naf o oy B AP ealoAARAIRTRLRRE HELELAT
speci fication and the appended cl ai ms, the singular
f ) “an” and "the" | .
0] B 125 ERPent 25 b PRIELRicHfint bES BERBARont device
havifY exgatdmp| Wecakrabfag tabE Gecdrding tnthaitventienagent " i ncl udes
two or nore such agents; reference to "a
m croproj ection” includes two or nore such
[0085F T PREGRE QR IR cined sibeplahdBew Behrottel biabsdil@d 64} refiger
term"transdermal ", as used herein, neaps the delivery
ha'gfig the peairermentaatshsheroin HEHBEH sered Grieh. pesprdingig ey,
h“%%ihpnic therapy. [0075] The term "transdermal flux",
as used herein, nmeans the rate of transder mal
delivery. [0076] The term "co-delivering", as used

el s that su en '
o0 v ERaYs ¢ R Bo R S ERE Ben APt Hachson petvonift
(PESlthréegietle shebod Bvingbhitess gniged pigaspleyinglond érbodghent héthe
agent, during_transdermal. flux of the agent, during
drygriiglingry eysten ffReiRiesrgt IVeieNnf the agent, and/or after
transdermal flux of the agent. Additionally, two or
nor e biologicall active agents may be fornul a [

, ed_in
[0867¢ AYAUBESI20f0¢ Alipasraphs showing the ¢rgeeniration %@Fﬁ?@? fuxf an
t he higlogi [ ; .
ok RLEIORIR bt 6L Kaumprivey BT T e,
enodigeposithe dmg déliventsysiem of theipresenténveotimnapid ng a drug
whi ch is pharmacol ogically effective when

[0068] FIGURES 22 and 23 are further graphs showing the concentration dependant flux

of an oligonucleotide through the skin of a living hairless guinea pig.

DETAILED DESCRIPTION OF THE INVENTION
[0069] Before describing the present invention in detail, it is to be understood that this
invention is not limited to particularly exemplified materials, methods or structures as
such may, of course, vary. Thus, although a number of materials and methods similar or
equivalent to those described herein can be used in the practice of the present invention,

the preferred materials and methods are described herein.
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adm nistered in a therapeutically effective anount.
Exanpl es of such active agents 15i ncl ude, w thout

wo posspaoson, smal | nol ecul ar wei ght conpounds, PCT/US2004/035061
pol ypepti des, proteins, oligonucleotides, nucleic
aci ds and pol ysacchari des. [0078] Furt her exanpl es of

"P'olo?i aII¥ active agents" include, wthout
(0074 t 14 e tirderstondi tﬂwﬁml%'l@%hmgn frofontha gurpose of

de@értﬁ@parﬁdﬂﬂ"eﬁ%@éhﬂlgﬁt s bPHE bhy 10‘3%?Iﬁfa%d m“? rﬁ%&) L de
buserelin tr|pt0re I n, gonaaore , ar e

hfﬁ’élﬁ@tropl ns (urofollltropln (FSH) and LH))
vasopreSS|n desnnpreSS|n corticotropin (A&TFD ACTH

-24)., .ca vaso eSS|n
[Oaﬂjm noe?[%tégﬁv%? GEpe (aa?lé‘?cﬁf‘lﬁ@ 4 §%ﬁ‘?@§§‘?rﬁ‘s “Fﬁiﬁ‘ Fofrbhay the
sagepiaping oY @61 uikiztstoodibitlofé h&Ard breiAfRFRKill in the art to which
h tl]])6ﬁ8rop0|et|n (EPO, granul ocyte macrophage col ony
the PRPEYY ¥ act or (GWF CSF), granul ocyte col ony
stlnulatlng factor (G CSF), interleukin-10 (IL-10,

[0@724C aGer, S Mlﬁa%ﬁ HatdGts ai?(I}l gﬁéi(t) E&A{cgﬁ&? 1té<ﬁé§f1)1 'whether

insulin, insul i not ropi n, reo
SUBIGRS Rt Are hprity inDrpeBitqddiyesforonde in s entirety.
N-[[(s)-4-oxo-2-azetidinyl]carbonyl]-L-histidyl-L-prol
migge) somat.ost at i
[O%ﬂid s so(frltralttgF PR eg’:}llﬁauoﬁlaﬁ? g’leéppeﬁlg?‘f?}%ﬁ“g‘ihﬁw&“m
foxﬁmd‘lap‘fan’f eﬂlcE‘aBe”ngclﬁc&q{lmal reRRYIRARBAhS cortéiR LREN SOkl N,
chori o onadotro epopr ost enol (pl atel et

tlbeéxalrseeg I EXAMS g%?r)anceéq) LAORGBYE agenty dficgles two or more such

agifig; @éffer@ﬁ&r‘cﬁ £a lfidrEprb RN Shel BNV R RI RS sulcH Erﬂérgéljoj L fidR 2R
(FSH) and LH), oxytocin, streptokinase, tissu
th%@ m nogen acti vator, uroklnase ANP, ANP cl ear ance
i nhi bitors, BNP, VEGF, ?&%n5|n antagonists,
antidiuretic hormone agonls bradyki nn ant agoni st s,
(08t edhs @,rmCB'ahsdprnwfr as tsod hereigemeans eleatetiverpepin adent into
P B fr nents, |gE peptide
ané/% g g s%%t}eéjzlloimﬁ h&§ ﬁli’yc factors, colony
stlnulatlng factors, parathyr0|d hor none and agoni sts,
prost agl andi n

a roi d _hornone antagonists,
o7} é’ﬁ% pezmg trapsdrmal 8 gjas uspd breinymeans fhegeteoftramsderanl n
delively,bi tors, thynosin al pha- , thrombolytics, TNF,
vasopressi n antagoni sts anal ogs, al pha- antitrypsin
(reconbi nant), TGF-beta, fondaparinux, ardeparin,

[Odjlﬁijt ?H@fehﬂ ’“09 ﬁéﬁx}%ﬁﬁ’é”' Qs%[sef ﬁe?égfrﬁ%ng BTélE? %@ma’ental agent(s) is

roparin, revi 'hza
adrpmlisyﬁmd tratsdgrmally gdmubdf@ethedgmt Mll@érb@%ﬂﬁé &fatdueitg
es..such forn1 irse endronic acid
bt o S et APt S medesl o og Bechen Qi et afer
trahsderachl itk 6f 1€ bfbnt, RAbIHIRMr&nsddringl Iy STKY &ghtc A@ﬁitgnally,
tiludronic acid, zoledronic acid, argatr
two or more biologically active agents may be formulated in the hydrogel formulatlon,

resulting in co-delivery of the biologically active agents.

[0077] The term “biologically active agent”, as used herein, refers to a composition of
matter or mixture containing a drug which is pharmacologically effective when

administered in a therapeutically effective amount. Examples of such active agents

15



445167, and RW-671818, fentanyl, rem fentanyl,
sufentanyl, alfentanyl, |ofentanyl, carfentanyl, and
WOroos104284 t her eof . 16[ 0079] The not ed bi ol ogi cBtT/¥S2004/035061
active agents can also be in various forns, such as
free bases, acids, charged or uncharged nol ecul es,
conponents of nol ecul ar conpl exes or nonirritating,
incRIBVTBRA [gitedh) smalaselpdubd heightddnspouids; pdlppeptidisnpbieins,
derivatives of the active ents (such as ethers,
olignppelpafidey, pelgis acids %“.d)l’,OIXRPﬁcg%Idg?'e easi |y hydrol yzed at
body pH, enzynes, etc., can be enployed. [0080] The

term"biologically active agent", as used herein, also
[0078F e Fartlep exanerdensts S biplogisalby ackg aaspispmclys.vjtheut limitation,

Dt ain] c oo I glich @l bokerdBh,i Ve
leuglg%lﬁltg hgéﬁ%ﬁ%gaéeé%%%\?ﬁﬁ %rﬁngm%iggabl e pfl S?i 5ger|gn8 the
leuprodidel busenelinpfripgomelimrgomedbro i, @ad hapfaelit, wenefgenins, (ugpilitropin

ich.is directly or indi.rectly. | [

e, VB PR b b T RCEAP R tloss suh
as AUTeC Mg caleRei, vabPessih, dEheinb§Va, D-aog8vedinina sasepeehin,
herein, refers to conventi onal and/ or .e%lcl)l_rzﬁf{)ci al |
|

intepjP el IGIEETTHRRS: ST AR BT ORSHSE T O b PHoxs |
ma‘é@%&%g@%ﬁbon}é’tffﬁulgﬂi@eﬁ&@r (RECISRE granaldbRe colagcdti@ilating factor

es vaccl ne, munps vacci ne, chicken pox_vaccine
(GeEf)] infoosulimt (Thel0).igbysagan; grewihdroempre relsating fogtog (GHRE),

. vaccin n ' ner | A ' . (la 2] iathe:

o P RGeSt Rm e Ry usin

N-Jé)-diore-aztiding gaarhohyliE diistidyl-predinamisle s diprecinyd ARG (MSH,
limtation, .antigens in the r m of ' .

A

ch%\ﬁ@é‘a?_ﬁlﬁ?ch@fecﬁfs@tdldilﬁﬁl chbrisiiegonadttivphs epytirosapalpdateleus,
epatitis B virus, hepatitis C viru

P 1S | > 1 .rus, - human .
aggra@Ation arhaiior sl,wr‘&%é}l'r“é%}Wﬁﬁ@{on&dﬂeﬁj%ﬂk?r}fe@tﬂbo“?l}% er,
(umcﬁﬁt?%%g g@'i—lc)::ﬁh(!l 1 A8l RAGLIAT nBptokifkke ABssiROF18HiRbded activator,

pertussi s, ostridiumtetani, corynb acterium
urolipese, YR, 26NP gearanre Anhibitosyn BOPo Y EGE, angiqipnsindf pragonists,
neunophi | a, nei. 118« .Nal. 4 S I
P R aRFL3E SEDuE Mg 5t 98 ORI o
reRR Ipbistide(CERE), ehlbsphalins A B fragments;) g peptidesippiessoeso FGF-1,

[0082] It is to be, understood that e th .
neBBPgYF B1oFY clery YUty pEETREHTEPAL A SR e
pee ¥ brod 6 Ahith 8411 98) PrRfaglahidis antBoants, pantigaitd, prbktn € he

use of the term "biol ogi cal l %rp%gt ive il%ﬁnt ! (ror :
proteintS. veniraigbibitons, thymasn daha-bt plytigsn ENESESOFC$ o or
an%&%st? Hﬁﬂog@?&lbﬁ’a‘gl Qlﬂﬁlr}‘/bscin (recombinant), TGF-beta, fondaparinux,
ardeparin, dalteparin, defibrotide, enoxaparin, hirudin, nadroparin, reviparin, tinzaparin,
pentosan polysulfate, oligonucleotides and oligonucleotide derivatives such as
formivirsen , alendronic acid, clodronic acid, etidronic acid, ibandronic acid, incadronic
acid, pamidronic acid, risedronic acid, tiludronic acid, zoledronic acid, argatroban, RWJ
445167, and RWJ-671818, fentanyl, remifentanyl, sufentanyl, alfentanyl, lofentanyl,

carfentanyl, and mixtures thereof.
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[0083] The term "biologically effective anmount" or

"biologically effective rate" shall be used when the
whembogiosal |y active agent is a pharnmaceuti cal PCHUS$1004€035061

agent and refers 17to the anount or rate of the

phar macol ogi cal |y active agent needed to effect the

desired therapeutic, often beneficial, result. The

[0039D UTike Wiftedettiblbyieal ygetive agamh O@tﬁzdisq be in M@rldnﬂy @rmg,equch as free
fornmul ati ons of the

basb B85 APYEST HBFIREEH R f%ﬁ@é“?f% grefipaf s or

noﬁfmé’cﬁl% MardhdeBlogehlly/&caga saltd I&ﬁihb@‘d@;ﬂ&&rd’&&!es efithe
therapeutic result. In practice,, this

actiye peands (ﬁ'@fh@ﬁ SHEIS R Aot i) phish ﬁraes%dﬁyefgﬁizéd V*”@P&X/ e
Hqgﬁg&ﬁpgc ng the site of delivery, the
ri

sev ty 6 ondltlon being treated, the desired
t herapeutic effect and the rel ease kinetics for

[00%8? EE%%HF%B%Q’FIC e&tuvg %ﬁ% ol Q%SWI@&:‘} %llso r?&‘eﬁ t§ki N

ter iologlc ective
copEitvh of Aatterur alingieamhiainiref  ‘@atdines or ahex‘ 1mhmplog@a1§oacbée

used when the bi ol i ve.agent
SSRGS A § CEb L SE TIRgHE b op BTar &t ¢EmBitwelsisaly
acte. agéﬂt en@iwhidags iapy el Rgireal lifmagdlbgienliggehdtiveaddrd t o
stinulate or initiate the desired i mmunol ogi c, often
adibivisiiredtingh imewnelpgicatlyetgeigMmoBRt t he i munol ogi cal |y
active agent enployed in the hydrogel fornmulations of
the invention will be that anount necessary to deliver
[0(31] affhe rmofaccine”,as usedéxe@ge retferp toeqgaventionad epg/ eromupecially

avq;%?)ba V\ﬁ;cdléqs,y\ngg%g% &;Iu réot &1 o‘%h% ab Qfa&:in%g tl[ﬁ‘r% dlstegée%a&’!nllé
rabli S ABGhS) GHet sl WicAld, 'mumpagmatnehﬁhuakgn pel vazceingdmatlpex si t e

of delivery, and the dissol uti and rel ease kj.ne
vapighe, BTN PR CET i SR e g ULk pRten
vaL x?e%%NKhﬁan?ers Rhd HRBPEARThdeE AR Enes. The taRd vheimel thus
e

rs to a conposition of matter or n1fture t hat
1ndah$umﬁumh@nﬁ%W@nM@@mﬁH@@@ﬁW§§§6W§m8ﬁ@° VPASARAEINEY o ces

ol@gsac&gﬁ § %l ],1 {ppo%:lnsf lvs% gﬁ(mlle%%n‘ages%h'éhta@k%h%megalowrus

ons ors |nc hout Iimtat I on,
heparitid éphrus,rt&:patamf(amm;ohqmam);mp]dipmmlam mbella virus, "and varicella

deox in |ne hr n e r
e e T
coPHe Bgdrtufh difiithérible] §r6up Arsﬂemdicﬁsalsﬂegzoueymhaaaﬂhtlmeie1sser1a

phenyl ephrine, phenyl et hanol am n

mﬁW@HﬁW%r%ﬂﬁ’ﬁ’diP’a‘fﬁQ‘i@‘g”’ﬁ?ﬁ%ﬁVFM@S?éWPH@‘mOﬁé‘@Uﬁ%”eOﬁﬁ'gﬁr i ne,

pdif Ql?/ﬂz%&éﬂo%ae iddanRamlsitRgeott uam nohept ane,
tynazol i ne, vasopressin, xylonetazollne and the

m xtures thereof. [0086] The term "m croprojections”,
[08§2]USI?1S to 86[ L?riufgtstoroﬁfﬂ%& ﬁlo'feothQA &{ecdiﬁggigdlﬁ%ﬁ%sagmin% be
incorporated into the hydrogel formulations of this invention, and that the use of the term
“biologically active agent” (or “active agent) in no way excludes the use of two or more

such active agents.

[0083] The term “biologically effective amount” or “biologically effective rate” shall

be used when the biologically active agent is a pharmaceutically active agent and refers
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are adapted to pierce or cut through the stratum
corneuminto the underlying epiderms |ayer, or
wepiodesss and dermi s |ayers, of the skin of arPCT/us29g4/035061
animal, particularly a manmal and nore particularly a
human. 18[ 0087] As discussed in detail herein, in one
enbodi nent of the invention, the m croprojections
tophenaruabbryrate @b the phpmapdagitably abtivegizbnt @beded SSeffddbihic Bﬁe@red
nocrans re.preferably, |less than 250 n1 rons. The
SR B SRl 5 b it Vs e <mePeh rdkmoss
hydfogabfotthulatidng obifle MvetASyill b8 ehalhha &R h&e8aty t0 asliviRy be
formed jn_different shapes, such as needl es, bl ades,
th?f??%‘“"%ﬂméfﬁ%ve amQUNt b HRSiaRAY< a8 t9 prbicvp the desipddheranieutic
redudt
B e e i p By B bty
acHyg %aynﬁh?rngmebv%% thetsie o‘sdqha@rmnh@ snvnmu ¥ thi€leendition being

r for
SO Y R TR S 1 By
fragi thethydnogdelfitb dkingissmes. bendi ng t he mi croproj ecti ons out
of the plane of the sheet to forma configuration,
such as that shown in Fig. 3. The mcroprojection

[(IBM]ayrmwnﬁib&Qogi@llSr effedEidte hilo@HrNEr “bloRRMAIIYRIAENS ratUh AN
forn1n%aone or nore strips having

al%sber‘léislr%ljﬁ‘éléb Alogisplbmstivnagsaige animmaunolpgiselly pive pganp )
ref3fs 16 'tl&céhﬁ%ﬁ?%r 'ré}e bk t‘ﬁe 1&&51%1%@% a&ivd ig ent? ﬁgedeml s‘t‘”nluia%e or

incorporated by reference herefn in rts entl
1111{@@8@] degised; ippdiunalogid, eflso\bencfichibresule sﬁwtamquumftthm n

I R T—

WiH(bB whaEarag&m hedessamy.to delivegan @Bduny 6f th€hdtivy agedt fecBéd to@BRieve
ellvery system general ly incl udes

The. t t
the Eegvgc{ & rlftﬁ{é)ﬁ{cglprggﬁth Iplar@f;tll,p@ Tglsml lygqyl\h(@ely)fie@pqhag upgn the

paﬁmmaemmumoﬁfgcdang adlive LR Qélﬁglééma%d Q¥ s%%'f Halv%}}ﬁ‘ 5&1&5@ m
pat ch havi dr ogel formul ati on

[
dlSé‘eJHEl%ﬂ fﬁ@ r%lﬁaSP lsb?ﬁlcsme«%bww ofthe amv;e agent infe sleiy @mues As
will be readily appreciated by on having ordinary
skill in the art, the delivery systemfacilitates
[0885An Sdie tamml “vaspeamstriotods n USd:é lheremr sefens touotmpoSorgofafiatir or

QbR QA GAL VTS ARSAL L P Lo ApproX el y, 24

floby E.xampleavf sugialsle dasﬁafnytrﬁf@rd 1hcludb witBowd initatible aﬁ’ﬁd%%ﬁ*ﬁ{e
' n has utility in connection with the dellvery

Caflsgiy%? SYIgRRLRmige. deqxyirineplunt, sPipFnhrne, feligressm, indanagelingd
mefik @88, 1{dodfitkd BaphRsdlad, Indrddld, ¥Qb&he! HRPARRAAY ML ARES

and nenbr anes,
phenylephrine, phenylethanolamine, phenylpropanolamine, propylhexedrine,

pseudoephedrine, tetrahydrozoline, tramazoline, tuaminoheptane, tymazoline,

vasopressin, xylometazoline and the mixtures thereof,

[0086] The term “microprojections™, as used herein, refers to piercing elements which
are adapted to pierce or cut through the stratum corneum into the underlying epidermis
layer, or epidermis and dermis layers, of the skin of a living animal, particularly a

mammal and more particularly a human.
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including skin. In general, this includes drugs in al

of the major therapeutic areas. [0091] Referring now
W@ 2005/0¢p054, there is shown one enbodi nent of tPET/gysi004/035061

patch 10. As illustrated in Fig. 1, the gel patch

i ncludes a housing or ring 12 having a centrally

19di sposed reservoir or opening that is adapted to
[008ZL eAv diseuspedeid etteil htmiadiname embodimert o fh¢riwygation, the

gfornulation_.therein. The.te S riong ian,
miqr PR Y G B b TS e 00 B
prefiddsd]y Ges tHag Ly @ aiiabnss Tap acragrdjectiony Glipyoglin hdvesivagdbsndi t h

_rounded edggg. The gel patch 10 furtheg Lncl d%ffémn
thigkReseion BbabA650 FHFERTST ShCMESRREtSN: BHE o¢ Bged ey

' GAREpldcRA! add@inbinatictisspassgd on the

““%%?F%ﬁ?%ﬂ?@%ﬁgmﬁf%ahe’?ing 12. Preferably, the backing

menber is inperneable to the hydrogel formulation.

9 Q[ ¢ . >N ' ot I as a
0088} T S Dol i) PACREY Ry e B o
mitpiofeetisrangengefl inpparcyiforgietipg heStratu@omenm. Vbe e

.preferably, the skin nt act .S | nge of
il g eiRp LRl fhebgrErbI O IE 2
mi_éﬂé*aﬂ&je@ﬁcﬁﬁs&ﬁﬁn Afteastics: aap sl oelieatiyg Zheani@ropfd@8iahs o of the

ilTustrated in Fig. 1, the "total" ski.n_coptact area,
plapg pEthe plcetiorfpripa copfisprtion such a5 fhaf phow;ip 518, > D%k ng

i idBarrd 18" 1RIth¥nel M E8Er KnbRA nfaffers) b@Chs Biiftming
nnggﬁ? g? a?ggénggggrdiﬁéeto the invention, the t

t al
ong ki morectriradtving wécreppiedions plopghan ¢dgp geeash ofjthe S@@?S%ﬁ%z.

.1 009 f h i i ! | reih M€its
SGBRRLhILY A S R PR i hockhe eRbon
enfife@WN) that is disposed between the hydrogel

formul ation and release liner 19. According to the

i nvention, the fornmul ati on nenbrane has a pore size
[08898 ALY indiBABd 40dQe Shezfteseht ihVintibh Qinaglseed prytreathéent emctigdand

contained in the hydrogel forqalatlon to avgld d
sygem forenhancingdyepsderal deliven ofadiglagieally qptiveagent (Le., drug,

(04 Wdh ) & B ¢ faelift@y byisRAY gchSaRPiclud
LB R R o, b,
prétonmenapatcnhavirebr dwelity of pragfie perpeun-RicHHing igraprojections

nmenbr gne.. [ 009 e V., rd 2 :
B
ors bidlog& IR EdiG e(apaity &t il Baeadibrappietiaet &y en h@iggedinary skill
. nodi fied), polyethylene, or .polyurethane.,]
ingiee FiecliB S HE Lot SO SO agnal (el eipndp 50
m§ bPS 68108 lca@PRAVE 8dnt foP @0 apPximately 24 hours (i.e., one day).

[0090] As will be appreciated by one having ordinary skill in the art, the present
invention has utility in connection with the delivery of biologically active agents within
any of the broad class of drugs normally delivered though body surfaces and membranes,

including skin. In general, this includes drugs in all of the major therapeutic areas.

[0091] Referring now to Fig. 1, there is shown one embodiment of the gel patch 10.
As illustrated in Fig. 1, the gel patch 10 includes a housing or ring 12 having a centrally
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foam preferably, but not exclusively, conprises

pol yet hyl ene, pol yuret hane, neoprene, natural rubber,
W®BR5/0k084/1 , but adi ene, nitrile, EPDM ECH, PCT/US2004/035061

pol ystyrene, polyester, polyether, polypropylene, EVA

EMA, netal |l ocene resin, PVC, and bl ends of the above.

20[ 0096] According to the invention, the gel patch has

dlepcswle@swuilo@ahyg $4 thiad i8 hdaphed m@reaade @bl@ﬂéiémﬂﬁdﬂ%ﬁiuﬂtrbfa
as the pretreatnent patch

di_amet er (e
h}é‘&éﬁ% forpylatiqs, léftﬁ?rslm yhe {ep “Hig nasispd Biee s et lispidcie
cift@lar &%vﬁhsh'a%essl'ym $is8 Hchided ly%o[ﬁllsﬁa(pe!z %&&?o%bﬁhl W p8s with

retreated retreat nent ga
rosn@si reé%ﬂSeHlecgel peftehekh fagherincdydes 2 packingapanzher V& that is disposed

is
o Ol D Bl 12 R P8k RE 0 BBl BE i ofih
SL{ﬂ@@QTB] offiteef réxrgy 20 Prefenablypthe-bayking metiber E8 isSmpérmeanble tughe
h% g% qt of the pretreatnent patch 20. As
RGP AP n Fig. 2, the pretreatment patch 20
i ncl udes a backi ng nenbrane 22 and a m croprojection
array 50. The pretreatnent patch 20 further includes a

[OP@]ea%%w{diﬂrgetP the igyensign, athjg%p% H hrgpeskingantagtsgpapwhicly it
ddrRedtbBROSHGhiRN 4L EhE pdagé & g@%ﬁnﬁawo 5$B68m30 Milre fcnl%?erably,
rel edse |'iner ring . referably t he ki ng
thergl pegyiast 2pa jsgn d@rrsmgewﬁ talmﬂor@matebfl - Oy riisrein cmore preferably,
bene pol yur et hane or
mg%%@%?@%*ﬁéﬁggpﬁ%xg% rZ?erred enbodi nent, the backing
menbrane i s constructed out of a polyethylene nmedi ca

b8 AL Bateafh BE T 3Re Yoreh inlrnGtateer e i debfebane

araegﬁmﬁe eSS %ad@ﬁ(;g bBabéral ei@g&lefdllsi Eardr thal@hd el skéh cohfact
preferred enb ment of the invention, the rel ease

arﬁq r{‘é&cmidmggo ipveatian, i telehdkinscaniact Jier an g &n e range of
1 agpLeximately 25 - 150 microns, nore preferably, in
t he range of approximately 50 - 100 microns, even nore
preferably, approximately 75 mcrons. [0100]
f I | rane fi 4 rises a
00448, b Burter bBotRUA B e TR, BaeliRd 0 R
formuletithi rﬁn‘nnbrm’ﬁee(n@m;lhm)thﬂ 1§m§ﬂ@saﬂ&tween theXydivgsl farmulation 16

hi ck h f
RSS20 1 cBPRT BT P, 2k o
siZRE00¢ HHFR R zeWF the HiOIBgiBAIS 01N a8 RBntBRELiInRhEhyREGHR] Y
approxi mately 75 mcrons. [0101] Referring now to Fig.
fognulgtipa 1€ tp avaidhenmymeheansyias bagteriah teaksze inte the Tormulation after
reftb e BPIRLRG 90 Blakaerk Bf el phil/ 36 Bﬁ‘{h%%ailéht":'sﬁm Fhe

m cr opr o] ect on array |nc udes ur al
formulat1on membrane is preferably a dialysis membrane.

[0095] Preferably, the ring 12 is constructed out of a resilient polymeric material, such
as PETG (polyethylene terephthalate, Glycol modified), polyethylene, or polyurethane.
In a preferred embodiment, the ring 12 is constructed of closed or open-cell foam. The
foam preferably, but not exclusively, comprises polyethylene, polyurethane, neoprene,
natural rubber, SBR, butyl, butadiene, nitrile, EPDM, ECH, polystyrene, polyester,
polyether, polypropylene, EVA, EMA, metallocene resin, PVC, and blends of the above.
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m croproj ections 52 that extend downward from one
surface of a sheet or plate 54. 21[0102] The

wWOonR@somosd ecti ons 52 are preferably sized and BEEHPSIO4/635061
penetrate the stratum corneum of the epiderm s when
pressure is applied to the pretreatnment patch 20. The
m croprojections 52 are further adapted to form

[0aPelr oétdOtdéng' to thehipvention,tthergad patcle lmha(sia oerresppndahglg aitrelddr

hance t he transder hydr ogel
SPRE Bt EARERI ks AR R el preg gt Yore
prefordbéy, the dkih keeiitedt Areatolfi theig@patdhel 054 sudbibhitlall kin@laitd tBe skin
achi eve | oc systeni c_therap [0103] The
o PG L o P Py ot arelferpameal. 8 ngl e
alREREPe ShboB&H:s YRk Sl HtioRNRe irfcohtief 4 érgsl RQfidni Slgﬁgér%r and
| ong to puncture the stratum corneum of the gkl . In
Sn@fﬁ]érﬁhﬁlll%ﬂ’?e&le@éd@rﬁ%odl nment, the sheet 54 is formed
wi th an opening 56 between the m croprojections 52.
However, according to the invention, the
[0A9dr deferrieg now ko Bigr 2 yhebdis lshmm amtenibnd:lhmdeofomaeprbﬂﬁ@sn&ﬁ

e s Ral e e o b Py S adee e

membﬂantd??z AAdQio®Hrdctibe lugdy TRl TRy Iﬁbt&%fm&lﬂ patcll 0LRdkher includes
ferably, the m crogrOJ ections 52 have a projection

e
a ‘ie%ﬂ@etlﬁle’f HaE26 494 4 SKiBpdBserireing 2§ bty disperedies. the pprgplsase
liRFBIAEB BMhe reldi® HEFiRPIQ] ections have a projection
I ength less than 250 m crons. [0105] According to the
i nvention,, the nunber of mcroprojections 52 in the
Yeld ject AV h Jespect to
[0?%&3 gfe}é}fglfraglg ffh? g'gi(&lérf er%lg“allnesth g%nggﬁcg%d% L polymeric

maietidlysocleds, po@ethyime,;po@mr@la:np bit png;ypmlmylene Imseqﬂeﬂetrec_e. ,
enfiegoyent YRR e o T Putsi < BoPagHER B ot

ordi nary skill in the art. In general, the | arger t he
m croproj ections per unit area (i.
[09.99& r cPﬁ?fsaaElaft the Frlepetiner ying 26 pempriseea pplxaster Gl éavm&a siligon
refehddho@ disPSie@Bs fHe 1&1@2[59 b f e+ Bﬁ%ﬁ@ IE%W&%J DA Qi of
nmor e "pat hways. [01 Pre era e m croprojection
thejiawenition. therelgasd lengs tln&%@hasxil thigkrebsyin 11 range of approximately

rTb di
L o T

eVﬂfma@mrﬁfxnaM&I@bmxﬂﬁ)ﬁely 71(ﬁﬁ£}om§ croprojections/cnR2. [
07] Further details of mcroprojection array 50
descri bed above and other m croprojection devices and

[0B00] aySefbiaBly, e PolPReisRbabate Mid 1 ddniphiSeseGRBRstef filh!8n a

preferred embodiment of the invention, the polymeric membrane ring 34 has a thickness

in the range of approximately 25 — 150 microns, more preferably, in the range of

approximately 50 — 100 microns, even more preferably, approximately 75 microns.
[0101] Referring now to Fig. 3, there is shown one embodiment of the microprojection

array 50. As illustrated in Fig. 3, the microprojection array 50 includes a plurality of

microprojections 52 that extend downward from one surface of a sheet or plate 54.
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22invention are disclosed in U S. Pat. Nos. 6,322, 808,

6, 230,051 Bl and Co-Pending U. S. Application No.
waosaRe842, which are incorporated by referenk€l/lis20e4/085061

in their entirety. [0108] Referring nowto Fig. 6, the

assenbly of one enbodi ment of the gel patch and

pretreatment patch, designated generally 20a, will be
[odezcr THaflictopraj@tiand 52 drepreferdbydsifedagdl sHaped fogetktateras ch

10, the backi ng . nmenper is adhered to the top surfac

Stigpung FINGUITH eI the SpidermisheR PrasHe ISéaﬂgg.werpr%@atf@nt pgteh 20.

Tisd rﬁioﬂfp&kjwloﬁ@szeﬁ@ ﬁlrihbﬂﬁl% te® tOSfoml hadrbstitHH RS @b Pedrit@im
bottom surface of ? patch ring 12 via a

(i.e o PApEPRIedHER) tcamhe@qe\ﬁhe tranﬁ@ermgl flyxof thedweiogeldornmlation and,
[
neR Blogichfy AR borihed dorb i RICRh B BubRomeum o
achleve locgmp lsgstemi@ thecpg.cri bed in detail below). [0109]
Referring now to the pretreatnent patch 20a, the
backi ng menbrane 22 is adhered to the m croprojection

[0203]ayTHe0ni¢topraectiony3Vtre ginatallf tii@sd FomAdinghesiesedfBigeet O
the release liner side of the rel ease

th t
mpet '@Qﬁ\{ grgg{l‘f%@lep%y srAnd donsdo P E s Stratam) cqipgpm s thepkia.

InSkd MuRHRREMRdinlend t}?e%hée'i 5% asr?o}n?erdl WittAENpERHs 50 bdthEen the
non-rel ease liner 'side 30 of the release |ITner ring

mEgprjectipns Soptlewvar, |agcorchm@tog]@q inpration thaicponeejeasion aEay 50
e%c n6t 3&9& ofp%ﬁ‘ip%@é?é 895 Ee‘?én‘ﬁ@& feﬁ&?egs Ti‘[n?sai}q ohé %ﬁﬁ&#ﬁ&oﬁhe

nventi on, e tab
mb@lttbm,rth@nhlqrasprejgamlnlayray\b(l thoek et 1nﬂhdiﬂ$)en1hgmn'stalher @ojections.
rel ease liner 19) or be di sposed between the liner(s)
(e.g., release liner ring 26) and the adhesive | ayer

[0264] Tmeta@mt&mcrog%pcudn%csma% Bprofecinm ISayAeleROBad,
nunbered or col or-coded for the conveni ence of the

appeqximately $99 migetse A pReeRodinet thegnicropraisetipes haye a prpjgstign

b%gﬁkﬁ@&wggﬁgqbq%@t of the pretreatnent patch,
esi gnated generally 20b. In the noted enbodi nent, the

pretreatnent patch 20b includes a polyneric nenbrane

(0Ff51t ool Bu AR 0r hen REKLAGLBRALANE, 22054 oua"

mahgmomdha raﬂraiy 5 0)15 tviréabihd wnm;mqucemﬁthmdrfay( rbtg, &ent being
Accor di to, the inventian,

Ee% § deéet]rlg%ro %ir} gf;}g\gce usgﬂ&gk ﬁlggtgotransport passive,

osﬁid)ﬁ&tlﬁébhh@-ldlrlyerﬁ kf®l)] &M otRer Fdrd RivaH BESHd&: td SR of BldBRSE
I|ner rld% 26 di scussed above. In a 23preferred

generglybe fapges eingpmben ¢ anigrgpipipstions PRt sipadi-on
mf‘cﬁfﬂ’(gjééﬁﬁ densh9), MR GE distrived is the flux of the agent through the skin

because there are more pathways.

[0106] Preferably, the microprojection density is at least approximately 10
microprojections/cm?. In one embodiment of the invention, the microprojection density

is in the range of approximately 200 - 1000 microprojections/cm?.

[0107] Further details of microprojection array 50 described above and other

microprojection devices and arrays that can be employed within the scope of the
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[0113] Referring nowto Fig. 8, in a further
enbodi nent of the invention, the pretreatnent patch,
waele®sgsased general ly 20c, includes a pol yneriBCT/US2004/035061
menbrane ring 34 that is disposed between the skin
adhesive ring 28 and an adhesive ring 32.
Additionally, the non-rel ease |liner side of the
inyetiomges disciveed inilh§. P26 Nos. G3R26R0806,239, QSﬂeB loaid€®-Reading L B8.

Ao IO R SF 25y e QB b ptep hS3 T Tp hegnirty
alternative enbodinent the pretreat nent patch,

o S BRRES R o o bbbty 1

an[dQ)ile}é}ttnFeﬁf pa%ho H@s%at%ﬁ‘ gerﬁﬁﬂ’lz '2@@%19 Be dés@ﬁbéarlﬁ hégdt ﬁ@f@ltrmé

patch 20a (o b, 20c or preferably suspende

firstfo sherget aatﬁew ﬁherb@clﬁug mymb@H&ss aﬂéened\tssthe ®p suface of the ring

n
b RES PR DEAR e 97, SREI R I iy s
to zmmcm@nﬁa@)qf thdgeblbawhsrmgﬂdommccmwadiopyl adbdsbreeingds. As
de?%lrbed ﬁéetaPLbe Cb"}(? gl%elsr:e@g% W%O ls}e Ref(f ér;,c!?rﬁg ]gqii\évatgo% o%ltl%sgel
paedtitiods fenkinGhirfhddgockkitgesl plate\e asciadedtie Bt blowg
described in detail. Referrlng first to Fig. 10, the

pretreatment patch (i.e., 20a, 20b, 20c or 2Qd) is
[om;rl 'I@éi’eﬁ"lﬁ% hbe 1@t b%ﬁ%atl%eﬁ‘ﬁaﬂh Qba?ftl?erlﬁ@lhﬂg Hl%fnﬁﬂm@QZ is |
nmpact applicator,  such applicator disclosed in

adbprgi toA'b@}mqggprplgpan@rram o0 gra@ cqgs@n‘(lmbadhmve 23. According to

th%glggl{tgillztﬁg Ze@a’se H\(?i' Elrd? o?th% Béi %gé]ol%{e%ﬁ%zé’ %g ea\flﬁgrgc{ B Sadhesive

ereininits en Immn
lamo @38.i Tl skimadhbdiee (g8 ie sitnienty aghated o the ngn-;reléb@ahnar Slde 30
¢ novedlfro m t patient's skin (optionally, by
Oﬁ%@Feﬁﬁ Pﬁ@“ﬁ%&%h 20a via tab 17b) and di scarded,
| eaving a "skin tenplate"” (denoted generally 7)
(i) the skin adhesive rlngﬂ28 and rel ease

[0 ﬁoﬁg ﬁdlf?tioggbz giegahratedd Orapd pregreaiivpst Patsh P8 eangnqludsarelppsg tabs
17)a 1% ahli 1%e. t@&oﬁiﬁiﬂo%@ﬁﬁénﬁ&n kiGbsAFa 1t7‘361h7|%%e{ ﬁ@fo‘nﬁ

nbrane ring 34 and esive ring 32 adhered to t
mtggnahy with thegelegssdiaerFi(ye., tRpse [pd{ 1) oFbe difmsedbetaen thd ner

hng{(sé? C(gg ge%afcﬁﬁﬁc? Iill n‘%?@t al?lﬁ% a%H%Yvﬁeqe\%a?p 93 t”ﬂw tgoel Igg al% h1 fc can

alsotbe sefiypdsbd nhytiered) et coﬂ@rcnwédefbt the cdxﬁ'emsnde@f dsed. from
the gel patch and passes through the mcroslits in the
stratum corneum fornmed by the pretreatnent patch 20a.

01 03 1&efdrAn@ndwitd I"IE 17, efeRO6 kiota RfthdrRMLbMMRALIroms  t he
pretreatment patc desi gnat ed

pretreatment patch, deagnated generally 20b. In the noted embodiment, the pretreatment

patch 20b includes a polymeric membrane 25 that is adhered to the backing membrane

22 through the adhesive layer 23. The polymeric membrane 235 is also adhered to the

microprojection array 50 by an adhesive layer 24.

[0112] According to the invention, the polymeric membrane 25 has a thickness

substantially similar to the thickness of the release liner ring 26 discussed above. In a
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generally 20e, conprises the configuration shown in
Fig. 14, which is simlar to the configuration shown
WO p00Fi0gp056, and is adapted to seat in the ret aPCEUSHE4/035061
shown in Fig. 16. As illustrated in Fig. 16, the
retainer 62 preferably includes an internal ring or
ridge 63 proxi mate the bottom portion of the retainer
préRrred 8A8&HIméa 0Othdiimgntish, tHa@olyiéas ine@Brand 05 téfprises a
@ﬁﬁlifation of the pretreatnment patch 2Ce, the
Pl¥fisEE P | ayer 23 adheres to the ring 63. The
pretreatnment patch 20e can then be readily renoved
fromthe skin by lifting off the applicator/retainer
[01{Hg Befeenpngw t¢ Bigy$.higa fusdesdabedinesspplthe inventipontbe i si ng

B8R RPN P LSS0l
thetrib dispavechbetweent theskimedhetivoring 28wadpn ediresiat nag 82.pat ch,
T A R ST

adhesia @Rk DB Mind et releasd GinbiQsidelsE tHe@ 18ds8 Eher ring® 6G3adhefel Adithe
%he alppl ication process. [0121] Referring now to Fi g
ad. gsive g

eyt Brigraternadyrsamhofisent Bre rreieainepbpaitie Aesignaie
geﬁét@ﬂ%ﬁﬁi BRMIsPat16d: ROboll A& UHESbrEnd sKhdlvh F%F%f 7 Fs%%ﬁi%. 9).

42 that extend through conponents and/ or yE&r
23, 26, 32, 34, 28 and, if enployed, 35 and a
rai 40. f h b Ngn22. e
0814} Pk Pl ob RN o L EELERE bROTROLIE: 20 B e a0l'S
prefetabiyrsespefidedshawetainer rivig@0 by 8dhefid 2B§ 3@ ws illustiated mthegl 4 and

Fig.,18, the ai ner 65 includ lity of posts
ooy i i oS B S bt on O I 66
(PA6.QNY. d00DY0090 35 Hewhibly Bibdofydrat&lityi ro@reabPhdr&iatd B endifets. he
pretreatnment patch 20, the tabs 40 break off and

rel ease the patch 20f. The posts 68 are then received

o5t L tige 1pr i+ 2. The
(OB AU Fod 20 Pls 105 P PRI AL PR Aot e
enfhodimenhefl thi flmgldglivery syisteny voitlfbe dersribgsigh idetatl oReferingifingto

L1400 b% A{ éﬁit pl Lheat.i on..of . the noted..
rl ARSI LR sty 20 B B MR g
prefheblyelkingah dhpdcs aigilivatbramlcy as dieapgidatandisdlbsed getU.gat ch

I S. pl aged elat72$,g eby. the hydrogel
A?pilfﬁiﬂng\?ci' Q%Vé%%{?é‘gg@d 25976% g)’g ich)lsiRgy é’;’df(il%?’sses
refelUnedigdieih REit B EikRe! i ts in the stratum corneum for med

by the pretreatnment patch 2Ceor 20f.
[0116] Immediately following application, the pretreatment patch, e.g., 20a, is
removed from the patient’s skin (optionally, by peeling the patch 20a via tab 17b) and
discarded, leaving a “skin template” (denoted generally 7) comprising (i) the skin
adhesive ring 28 and release liner ring 26 adhered to the skin surface 5 (see Fig. 11) or
(ii) the skin adhesive ring 28, the polymeric membrane ring 34 and adhesive ring 32
adhered to the skin surface (see Fig. 12).
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[0124] Preferably, the hydrogel fornulation of the

i nvention conprises water-based hydrogels, such as the
whngasogess f or mul ati ons di scl osed in Co- Pendi ngPCT/US2004/035061

_Application No. 60/514,433, which is incorporated by

reference herein in its entirety. [0125] As is well

known in the art, hydrogels are macronol ecul ar

[OROT]Y MEHel rsleag@umrﬂgscfttﬁbaga ?J t6h 509 Hlef RenhdVelBh Pihe cEDRAMRAI16 %
of suitab %Icﬁlmarlc net wor ks i nclude, w thout

Plpgegop e t%‘ﬁPl YdPoshpenty Figel 1)uvksseby thietoyirogel formulation 16 is
I

re%%rlao%pﬂxy prhgg EU ggcgfazl 5%%&%2&?%}01‘05 s 111 '(c)hse eStr?% corneum
fomdiwb@pmwmermpla@h IZDfuI ose (HEMO),

et hyl hydr oxyet hyl cel | ul ose (EHEC),. carboxynet hyl

cellulose (CMO), poly(vinyl alcohol), poly(ethylene
[0d%8]delh 2 fimatey (sﬁbdsr;mhemqf ﬁtehy\beﬁﬁ(tlh &mrpyét&hﬁ)ent p&&}y dewrdnatel

r one oni.cs pr.ef er

et it Eorbtiofr e PR GR b B Ut 1 el iode

cdd@ FMBEHn%h@@H iPRig O aAd Redartél ¥ 3at Riifie BEARDS2 @ﬁ&ﬁ?ﬁtli@ d6.
ferent average nol ecul’ar wei ght and therefore

A%slﬁﬁtﬁtftd igiFig &o.che refaines b picteaablpinelpdastan égernplyingey ridge 63
he hydrogel formulations
P r?%%%%ﬁ%@g%ﬁo&egs Odo%ﬁﬁg&{a?{%?%al Iy active agent.
Preferably, the biologically active agent conprises

o i R b P SRR ol oo
thFl aat}rmnfagag/érlﬂmdhheréé-llﬁzﬁeam@ 630 Thé pltdzﬁ”léhthnt@@%H aeié tdh,then bg,
rolide, serel i orelin, gonadorelin, and .
reﬁf\@?r%m%‘fea% nh@ﬁ SR by ﬁ’ﬁglg@éf? E@f @pilwt?rér%ﬁawe'( g pssephly; leaving
LS AR SRl g JeARIRSRS B ooild SRLLOBATTH)
vasopressin, deam no [Val 4, D Arg8] arginine
[0}’%@2%&&?&@ HO\JV i ﬁrgf %r aa!lt@r.l?l"éll%ve e%béﬁ’%feﬁp&} tgﬁ [“n]@entlo{n the

eron ganmm, eryt ropoil e
prateeatnoqui pgjeh, dcdlgmyad@nemll}alw rgelddzs troaddfilelhICiSRYsive ring 35 that

sti nmul factor F
erS L B R B asnt e B e SRR b Wb tine
apphitagias pfogeskact or (GHRF), insulin, insulinotropin,
calcitonin, octreotide, endorphin, TRN, NT-36
(chem cal name: N-[[(S)-

[O'ﬂ?ﬂxq{e%erﬁﬁgﬂéxﬁl'td"]}’ih ﬁa{mmo}hekerhbﬁmaﬁlotheﬁmhﬁa@mede)
precin, aANF, bMSH,” somatostatin, bradykinin,
prgtmmemt pajgh Wf upﬂlaieea eturcﬂuésr pfisbods @’fbwehteﬁéﬂlrmghrcemea@nﬁg
and/%? Eaggrts %g,%h”?é) %93%? %% ud i ﬁ%}?ﬂty&é( 3? eFd a gﬂ%’lfé}p@ tffbs 40 that
eXItemh ifiloirt the )mg 2. UEtsegoretreatmanupanch, 20f i selafted rsat in the retainer 65

1|nter]%J ins, nmenotropins (urofollitropin (FSH) and
SOPPR M Ryvt%ci n, strept oki nase, tissue plasni nogen
activator,

[0122] As illustrated in Fig. 18, the retainer 65 includes a plurality of posts 68 that are
disposed on the retainer ring 66. According to the invention, during application of the
pretreatment patch 201, the tabs 40 break off and release the patch 20f. The posts 68 are
then received by the slots 42 on the pretreatment patch ring 22. The pretreatment patch
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ur oki nase, ANP, ANP cl earance inhibitors, BNP, VEG-

angi otensin Il antagonists, antidiuretic hornone
W@owniosx0s4 bradyki nn ant agoni sts, ceredase, CSFCHPS2004/035061

calcitonin gene rel ated peptide (CGRP), enkephalins,

FAB fragnments, |gE peptide suppressors, |G-1,

neur otrophic factors, colony stinulating factors,
208 adrech vy €imii1 6k 1YNISY reIA0 Redaffein 8@ QRin By Siftin@aTBth® ypdicatoiREaiien éing

ant agoni st s, prostagl andi n antagoni sts, pentigetide,

¥in C, protein S, renin inhibitors, thynosin
al pha-1, thronbol ytics, TNF, vasopressin antagonists

anal ogs, al pha- antltr%PS|n (reconbi nant), TG beta,
[Oi%%ildaﬁs%?ruanmb@anmqfélpfaw prefegatesphpatelies g 205 Seirelease liner 19

oFAEUERIE s B BenRERERE Ll £ RARLRA o e
wigiré¢hyosinuioldengel dendaidnvistis xebesseslifirim ths gélgratrh\l0 ras@ passes
al endr oni ¢ onic agid dr oni id
RSN S SRS inthe SRS Pt Ruiet b &5pfieh 200 o
20fi sedroni c aC|d tiludronic acid, zoledronic aci d,
argatroban, RW 445167, RW-671818, fentanyl,

rem fentanyl, sufentanyl, alfentanyl, |ofentanyl and
[o¢a4|f entenyly. thE 9}@8 gel M?ﬁx%la%ﬁ&ﬁh@ﬁﬂvé(ntloh REmBHRL Q@ict Bhdel
active agen f hprises a bi ol ogical active agent

hydesigelst sel@lh @Srtbﬁhxmegfouuwa@@mﬁsgkoswgn -Rending Applieagion e
[ o}
60\(@ 4812 % u‘glﬁ 09 ;ﬂ[g:géj,oragéadc ?fgkgg | %TGIR Elndl rtsség pf/egyéc chari des.
[0128] Even nore preferably t he biologically active
nt cOo i ses i ca
(OFEHTT A SR SR BBy L P G0 Mg RS iepnfa i Rhevorks
thﬁh@d srmm@h oowaed Exa@ples bsuithae pcnplﬁ&ﬁf@bwkmﬂuae without
solubility greater than 10 t he hy

limp gtiopy laidr%ﬁ hylepilntppe Kol %w%wwpylﬁ@thymlélﬂt)ﬁedﬁw%
hy?yo%fﬁl'gﬂfcefh%wﬁ—l@bb %hﬁéﬁgglggé&@gdtﬁ%&gﬁg&%@g&é{@ggloﬁ e
(W@helﬂlalhyqrsayedﬂa(tcekb@o@(ﬂwliﬂb ew@xmethﬂrppﬂwp@rmc),

G p G L WoRRk e o BRSPS BB sty
vitld geoyitiomlahaprrdnBST he awbtyrgRytrdddiotyimenic m’fdtdmalschee ¢eORICke
dodec net hyl a n|un1 hl ori de MAC), .. ..
GHRHSER K SHSLRI LR 67 Fa Giriss godikshncig dithent 20
avefage HoReMaBReig mtah@fhefe@drb 1Akt GeleMEthédlSficas priperdiss.
sorbitan Iaurate and al koxyl ated al cohol s such as

| aureth-4. Most preferred surfactants include Tween

[Ogﬂi] T)(\@c%fhil%qo tl?engveﬁ%, the hydrogel formulations contain at least one

biologically active agent. Preferably, the biologically active agent comprises one of the
aforementioned active agents, including, without limitation, leutinizing hormone
releasing hormone (LHRH), LHRH analogs (such as goserelin, leuprolide, buserelin,
triptorelin, gonadorelin, and napfarelin, menotropins (urofollitropin (FSH) and LH)),
vasopressin, desmopressin, corticotropin (ACTH), ACTH analogs such as ACTH (1-24),
calcitonin, vasopressin, deamino [Val4, D-Arg8] arginine vasopressin, interferon alpha,
interferon beta, interferon gamma, erythropoietin (EPO), granulocyte macrophage colony

stimulating factor (GM-CSF), granulocyte colony stimulating factor (G-CSF),
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[0130] Preferably, the hydrogel fornulations further

i ncl ude polyneric materials or polyners having
waemsogesd i ¢ properties. Exanples of the not edP@DUSI084/635061

include, without Iimtation, cellulose derivatives,

such as hydroxyet hyl cel | ul ose (HEC),

hydr oxypr opyl net hyl cel | ul ose (HPMO),
mﬁyldmmw(mm %hhdd% ?r (Nﬁﬂsamomtetexélﬁgfal:ﬂék @R Mabulin,

3{dr oxyet h]}él met hyl cel | ul ose (HEMO),

nFHRIreRiyca v@tlwcegmdm eyderPhip Y, NE~§6 wénemlcakname N-[[(s)-
4-Bkd5- Qi 1R ' f the

surf acttaf}l}yl]l[:%g%%,h r?iﬁ%&éﬂ @g{rgléngﬁp%)q 1% an ﬁ‘g %ﬁsﬂ% of
sopriatostaiinlrboeptykinfp smﬁt@tmpam plafet-dedivedemwihtfacter relbasingeactor,

I xh.hi h L .S

ch . 8%{%?2 f;ﬁ)})?%cxﬁ?lﬂhlgf (gah?])rlglﬂg &Bgétl‘ogcf\n ?grl%flte f;fgplgtelﬁ‘b W
ag‘gﬁeg{itidnhahibiymﬂ,(gg&bgdnphlmld) @lnt@&ror{sm&ﬂ]:uldlﬂm mepstalpiisr ed

e I me th drogel formul atigns of the invention
BRI S LB R i st Gy o D e A el
uroldfdse AIGB] AN cREQAdE inhibittz§) BANP, VIROGTS akhii 658 Enthgbnists,

Co- Pendi ng U S Appllcatlon No, 09/950, 436, which is
anfifiugstis bpanqg apguists Pedar AFIoBISH. Foredases CSRb.icrlsitgnin gane
PG L A o g LR e sk FOF-1.
nepeotraplat favemas, icolgnypstondaingactdrg Ipetashymldah@mom gnd mmsts
rsBREH ol AR R p TR SRR, b
praamrso ketn mhib&toisi thmaém mlgheagembﬁlbblnyﬁd:sgmBIF Wisbpredsin

imtati um chl ori de)
enigafnisoedldhs, SRPR! BT reconbiind, TN RO 53]
arddp@rit, @%R&paﬁﬂtdeﬁbﬁﬁhé 'éﬁb)@?ﬁﬁlt hirud@$ ng&%baﬁﬁldrelvlbahﬂ Qinzaparin,
Co- Pendi n i cation rther includes

peat@ﬁmnqbfsu%@fmh@ewbﬁgéw gnd gligonudetide depiatiressoeieas

h
o SO BTN AESL A B
achly gamoidomid aih eisedpdnis i tikiddingwoatid, rolsdibhic ac1d argatroban, RWJ

I [ ne.21- hos ium t

B S BRE S cRE h ATe Bt Sl Behtanyt and
caffadtadiyit hasone di sodi um phosphate and pr edn| sol one

-succi nate sodium salt, and anticoagul ants, such as

citric acid, citrate salts (e.g., sodiumcitrate),
[ogeAt rMGre%fér@Bl? tﬁ@gl'o ca@"&u@g‘ént dohBidds aﬁﬁ@l@élgélﬁfgicﬁ%

thé invention, the hydrogel fornulations can also
agentetlaeed fomdhe grqueensisting] of esmall wolepplarsvaight gpropounds,

polybRRIRE IR ins, BB RBE1I! MiERle acRE hNEi N ERG sy col and

[0128] Even more preferably, the biologically active agent comprises a
pharmacological agent requiring a daily dose of less than 50 mg per day. The noted
pharmacological agent further preferably has a solubility greater than

10 mg/mL in the hydrogel formulation.

[0129] According to the invention, the hydrogel formulations also include one

surfactant (i.e., wetting agent). According to the invention, the surfactant(s) can be
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the |ike, dyes, pignents, inert fillers, perneation
enhancers, excipients, and ot her conventiona
w@eoposest s of pharnmaceutical products or tranBCEUSEN4/035061
devi ces known in the art. [0135] The hydroge
formul ati ons can further include at |east one
vasoconstrictor. Suitable vasoconstrictors include,
zwiitérionie] alphstériy capioniceiidhéy bir nonénic) Examplek bNQurfactants

. tetrahydrozoline i ndanazol i ne, ti.zol L ne, o

inglpce gty roampRasrS e At dAiER iltlf%%@,DS), cetylpyridinium

ch¥otde (Er @Y, 8bdedtrinfdthyl @RiHoh i chfddd (TIRIC), benzalkonium, chloride,
cycl opent am ne, deoxyepi nephri ne, epinéphrine,

polyspippties suehas Tvegn At s Twieen 8Aeather sprbran dasivaidess iswrd, as
r
soR R RS Y RO PR Sh A et 8 MIRLSERHEY sutactnts
inghdmilwesn @p ahweearfiOnand Y%py| hexedri ne, pseudoephedri ne,
tetrahydrozol i ne, tramazoline, tuam noheptane,
tymazol i ne, vasopressin and xyl onetazoline, and the
[0m304t URrefsrabliethe dfdrofd) Iadtulatibnsviudiher 1 Ri0 PO Bictit Gatepiylsone
[ Skill in the art that in order to

havi ng ordi nar
POLAR'S at"gfcgé“"d%i&é“ﬂtcrpé?@ﬁéﬁst Expndeot tifenotsd Hﬁ’%ﬁéﬁr? iglnde.t he
wikioRB B ftatioRY QM08 d G Atk SR HoBRK PHBACAIIRISOMELCT | oN
wth a wide variety of iontophoresis or

hydroxgpreplmgihslseliuloss}HPMG, hydroxymepsicahidesei(HRC), snatiptlcellulose

| r
CAOER o bR ER Rl GO, A Al M EARILE (). o
welhaslplBoniBat . Nos. 5, 147, 296, 5, 080, 646, 5, 169, 382 and
5,169383, the disclosures of which are incorporated by
reference herein in their entirety. [0137] The term

[01 %] e GtréfotabBNE @b centi fiof bBthe kil fgRALHKE 3bmprliRd bbiepRs.o G106
of a beneficial ﬁ%ent e.qg., a drug or_drug precursor

and RrvguiGrpEdhadwydip sl frrmulation, Ee cqaceairption TS {5 spphaits
ariibighflic rfiddGs hkteBably il EhelrhR DR Ao fnafeﬂ)]?).ﬁg Q0twt19% of the

I'nduced or enhanced by the application of an

hydragelt fpinaidationot enti al , which results in the application
of electric current, 29which delivers or enhances
delivery of the agent, or, for "reverse"

[0&328 c tIn atprafersqiantbodmeany) tleshydiogd ibrandamns afithe inventioh cotiain

ent. The electrotransport of the agents.into or. qut
ot SRSt PG RIS, S b GRS ARERG a T g Fiised
in[(RURBHinOUES VA ik ation SR 09D £0¢4 F60Whidh $10EdrpfR418€ B feference
|ontqghore3|s, i nvol ves the electrically induced

heysin pdpseptiredt Atrst e in te sotetCadending Applicstion st aptrhealing
MR BrePdnt BF @RLifiS B RBIRbhtulli RGHRS plobdRds ety brtRfting th
%%raﬁ§dé}na@ tfansport 6%uuncﬁ%r%8§ orsneugﬁgrly g e
closure of the pathways or microslits formed in the stratum corneum by the
microprojection member 20. Examples of anti-healing agents include, without
limitation, osmotic agents (e.g., sodium chloride), and zwitterionic compounds (e.g.,

amino acids).

[0133] The term “anti-healing agent”, as defined in the Co-Pending Application,
further includes anti-inflammatory agents, such as betamethasone 21-phosphate

disodium salt, triamcinolone acetonide 21-disodium phosphate, hydrocortamate
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charged nol ecul es (e.g., transdermal sanpling of

gl ucose), involves the novenent of a solvent with the
w@g®an4dobs ough a menbrane under the influence PET/ES2004/035061

electric field. Electroporation, still another type of

el ectrotransport, involves the passage of an agent

t hrough pores forned by applying an el ectrical pulse,

hy@rdehotide/ (hlydr@@ﬁtl@iﬁb S€phéPhate BEFHNIARAL, nlebhkERbdniddlomB Y-
i nstanges, han aone of the noted processes may be

P}@é@’lﬂﬁdilﬁﬁ’dlugi S ms%a@myolm drwednasip sodigiespligparamethasone
dlﬁﬁﬁiﬂﬁ Fids aYe arddpRednRbPhe 8] - Skt SRR RLLE, and §nt§:b¥§ﬂ‘ants, such

herein i br oadest OSSI e Interpretati on,

asjciftif edld cttr@ée wlte g seéllutrwtnram@udﬁe&ttnmulfefn h@shumdartdrfd?i@‘por t
of at |east one charged or uncharged agent, or
m xtures thereof, regardless of the specific

[0dvE h edndcenifr)to the imhindbn, ttheehyd grgelt fornsul @t ednl atsdie¢lodg a non-

trans orted.. Ad nal | ther tr anc
st S uih Htbhb BRbpbined bpYshe el oo e ehed and
th€ HKe, BfesUsiBdents) IRRNfILAG be@ﬁaﬁuntelﬂhada@fs | dx¥ipiEintsOihd dikbk40]

Wien the inventiogn is e oyed in conjunctlon Wi th
copytienad comprisBts of p%mwng%gro@uctw tnelepesl deyipgsgmown in
thsygtens, the mcroprojection menber 20 is first

applied to the skin as explained above. The rel ease

liner is renmoved fromthe gel pack 10, which is part

[O%SJ a”rh%'hgﬁr%géitf&%&ﬁ%é CanSﬁFhen p{ugg eét casp oqeﬁ Iaggﬁ%relsltr%&t ric
Smmbltp Ivastoeorﬁtncvdﬂﬁihelnﬁe tvhﬁloin}dﬁmm@eﬂl etomepﬁﬂna,th rlaphazjoﬁne

d fr [. patch an asses .t rou
tef gt ehdanpeplige. Sietil i S %}Wé@%@% Bidlie,

xyngdtdz6 BhdTBRtdep@tiencatfino 28R 1opéflsming dedpReRaiHeeV €
ocal or systenmic therapy with additiona faC|I|tat|on

epéﬁplér#r@gfe%yaoa?ﬁ%dwanm%w destizelineemisediing, paphepding, nordefrin,
ocRRIBAE I%ﬁ{l Lsth, O%T“gh H ﬁffehkfe hrme%%ﬁ%&ﬁﬁnomﬁﬂet he

|nvent|o Is’e yed 1n co nct
phehdpropanotagniep oropythexeduph @s@gwwhednmemteajwéﬂoedtne; framazoline,

the t taI skin.conta can, be i.n th
R EBpe s 8 p@ B BB AR i eies erg
exanples are given to enable those skilled in the art
re,cl earl erstand an C the present
(0f fertt vifbe &Pﬁf@gla?ﬁgﬁ oBe %ﬁngﬁﬁe glfh g aridha Ihireerdg
fa&l’iﬁte&ﬁ%ngﬁori £osk QR kil e ﬁ@sreﬁﬂ MvéioR 8dd Wso be

illustrated as representatlve t'her eof .
employed in conjunction with a wide variety of 1ontophor651s or electrotransport

systems, as the invention is not limited in any way in this regard. Illustrative
electrotransport drug delivery systems are disclosed in U.S. Pat. Nos. 5,147,296,
5,080,646, 5,169,382 and 5,169383, the disclosures of which are incorporated by

reference herein in their entirety.

[0137] The term “electrotransport” refers, in general, to the passage of a beneficial
agent, e.g., a drug or drug precursor, through a body surface such as skin, mucous
membranes, nails, and the like. The transport of the agent is induced or enhanced by the

application of an electrical potential, which results in the application of electric current,
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Exanple 1 [0142] As is well known in the art, pentosan
pol ysul fate (PPS) is a highly negatively charged
w@orvpowoss t hat typically does not penetrate theCEHKE2004/035061
significantly wthout the use of penetration enhancers
or physical disruption of the skin barrier. In this
experinment, PPS was delivered by passive diffusion
whiklr deligérs skénhapat delayy of tleaizad, dryfoa“prete”’ ekcueransgel i ce

sachples 3eeBises SRS G Aftat oL Gl OCHaRE 1201 G i or out
of tH¥ KA $6dy0rhaydbyd@indtin YakdReAMERl | Yy shaped

m croproj ections bent at an angl e of approxi mately 90
to the plane of the sheet and a m croprojection

t the sheet a |
O o ety e P R P RIS TR TR SE ) e

elegtsicajpnindired trapapps efickarded dons. Bleatsbasmasibanpifier typ

i amet . j . '
el R BT e SRR b o R P piil
chergd mélkeulkry(dig gahsdéomalsdngiling 0f glncdseid @dolves the atoeein&PSf a

t 50, . np/nL in a 2% hydroxyethyl .cell ul gse C,
soRiEnROBCHR PaEnbBis ek A RO PR EHf O o i fed
Elé&&)?%ﬁi@lﬂ GBIl ardBePryipt BLEl et @GO invUdied e pabdapd SHAAOEHt

Mh 1050000) hydrogel . [ 144] The gel patch was applied
thiongeprres famyedrty applXing gn sleptricy palse.adtighoyaltags Riise; e
mdbghsLeat ment patch that had an area of 2 cnR. [0145]

e anount of the biologically active agent (or drug)
that penetrated the skin during selected tine

inter,val s was det erm.ned b asurin rinan .
roithr b Posiy BitpdeEmort i oas VT A moGs a0 1K sosuriing,,
sirhﬁltdd%sgl tS Affeteint StterP A dcojdailye thel terin ‘@letroiusisyori™ss given

excreted in urine). The resul indjcated a.ti
heerélb%wera%ﬂestrmé&?laf3t%ﬁrstaf1ﬁv»6%%f@ﬁ@eg W%@Veladlﬁeggr Fgsnced
traggdﬁo?tr of 4f1edkt 98 dnvREY or ﬁ%&?ﬁg&&‘?@n@oﬁnﬁﬁr&%r&ﬁdre £8Rss of

y.

m ni stered system ca 31Exanpl e 2 [0146 i's
thesspseifipaierhaaisoii by whicheheipgent is petgally being stanspesedsr e
AJHit%hlta y. %ﬂg?ﬁén\égiry eﬁgﬁ{ig%elgctﬁgdmg&pg%o{{l bre opﬁgzoele tric

penetrdte e In signitrcantly wthout the use o
depeeasetan &t used iecdgunctos woh thghiyental. di sruption of the

skin barrier. In this experinent, a 20-ner

phosphor ot hi oat ed ol i gonucl eotide (OG\) was delivered
[0D30] pawRénvBe DhivEdtioniiOdnplbyedug borpaichvveyih blbcttdi@nsportn

created by a pretreatnent device of the inven%jon.‘
sonophoresis, or piezoelectric systems, the microprojection member 20 is first applied to
the skin as explained above. The release liner 19 is removed from the gel pack 10,
which is part of an electrotransport, sonophoresis, or piezoelectric system. This
assembly is then placed on the skin template 7, whereby the hydrogel formulation 16 is
released from the gel patch 10 and passes through the microslits in the stratum corneum
- formed by the pretreatment patch 20a, 20b, 20c, or 20d to achieve local or systemic
therapy with additional facilitation of drug transport provided by electrotransport,
sonophoresis, or piezoelectric processes. When the invention is employed in conjunction
with electrotransport, sonophoresis, or piezoelectric systems, the total skin contact area

can be in the range of 2 - 120 cm?.
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[0147] The mcroprojection array conprised a stainless
steel sheet having a thickness of 0.025 mm an area of
WQ 25042064 apezoi dal | y shaped m croproj ecti ons RPERUSAD4/035061
—an angle of approximately 90 to the plane of the sheet
and a mcroprojection density of 241
m croprojections/cm 2. The m croprojections had a
Iength of 0.500 mm [OxMmPhES gel patch conprised a
oam_doubl e adhesive ring (diameter 3.8 cm thickness
[0101116 T@ﬁfoll@mngr@ﬂa@pl@sare gaﬁen 59 wpbie dpse skilidnin Flﬁt%“otﬂ ¥ a
f
It PR Ehy P s e SMinyehlgn "URE BRI bRl s
linkifheg thiNacPROShe (nv)antB@@uHHx)elw @pmg dlustryted asoppryyeatajed
tmgg%ch was applied imediately follow ng skin
pr Ctreatment with the pretreatnment patch. [0150] At 24
hours after appllcatlonExanﬁyStens from each group

e [ enov and. resi dual r.omt ski.n,
1034 ARERE 57 e 15 8 BEesEn PoVATRIAV L Sjen b Ep aE ety
ch@8&edohiHotRd lsausy dael o PerREras @lfel sREGkidnii fidRanily ¥ BEORLR use

was determ ned neasuring OGN | jver content

of pepretrgtion patharcerios BhBﬁt&éll dgreationtof e skig| breiR-nky thiy sxregiment,
PPRAYHs '&E?Je?&ﬂﬁ&ssﬁ cf'\%_éﬁl tﬁlk?ﬁ?r% Id/l bRl ayk RRaEFDY a pretreatment

accumul ates “i'n t Iver) tion, OGN skin
devionhavirtg avasraprgjection atrapatlég ml{:rorm@ch@sarrawomndi‘»edatswll@ss

stegﬁ hﬁ&%é\rngy& nckne @?gﬁgg b lt‘rag&% d%fy%h%%l FFO%&‘@&tlBHsebent

at aﬂmﬁﬂappﬂoﬁlmateay Q(Iﬁtt@’the(pilanﬂ: Gf 'ge bizedt dndermialvpeorjdrtidn density
stemcally, cosr pondln ti t|on rate
of 4T mrapenons ¢ b %agﬁig’s%ﬂa ??J Od‘@@

only a fraction of the systen1c absor pti on. 32Exanp|e
0152] An experinment simlar to Exanple 2 above was

[0 b’éﬁ f dhazel mmhﬁgmp@wﬂ@pfm alopiale adhepinpripg (Hameertet @ in
thlgl%kéé %‘ ga%&sd E bf {#y‘ifr&%l forht ucg\%g%%ﬁﬁ&%hﬂaﬁtﬁ?& of

nsert acsilver ¢ e cat et ween
2 dmfc Kiha gydragﬂb famelatién tnhkedett witjatpd PRS aaifdng/md. ihe2ful at i on

g sl Ot YATROROLR TR PR RGeS 5

Ndﬂ%‘ilaﬁd/spddftelﬁﬁ[hed ndieutlk eeichd Ues 189I060,0dn hEV0ew) HydrogelDC
power source which supplied a constant |evel of

electric current of 0.1 mA/cnR. [0153] The results
[0 1419“ %*e %@1 lﬁtc%%h‘é apdileatihRRdideREONARg SN BrefbatinBR vk Nhe

pretreatment patch that had an area of 2 cm®.

[0145] The amount of the biologically active agent (or drug) that penetrated the skin
during selected time intervals was determined by measuring urinary excretion of tritium
(previous studies had shown that in HGP’s 32% of 3H-PPS injected intravenously is
excreted in urine). The results indicated a time dependant flux of PPS through the skin
(see Fig. 19). After 24 h delivery, more than 6 mg of PPS had been administered

systemically.
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skin (see Figs. 22 and 23). At the highest

concentration, a total of 15.6 g had been absorbed
wGaymsemosal |y, corresponding to a drug utili zap¢DOS2084/€35061

of 20.5% At all concentrations, the skin depot was

only a fraction of the system c absorption. [0154]

Fromthe foregoi ng description, one of ordinary skil

in the art can easily adtenipkih that the present

Khpvention, a ot her things rovi des.an effective
0L 5%1° s P Rroa NN e Mty e e R il frenat rece
conpatsdielidardb nogien¥teite/the kil bighifigingigWitho@ahd ¥R 0B P&1REEtidnO

atienL.,[O 55] ,As will be apprecjated by one having
6"3? REF Phsice] disuptiqnRe theyskin Ragier.p Indhis gkparimeat ei28rner

HOESHO IS 18RSI R 9 LiDedirRki
P r e%hul ated pr egt r g%?ﬂng ﬁtwgy)ez%c&ggéf%gﬁ%klogglgfﬁﬁg? tehéough
pageys Btherilin ceafed by apigiredtnent deviprofdhe imvéntioni nt o t he

stratum corneum Extended delivery profiles of

bi ol ogi cally active agents. [0156] Wthout departing
[0144 m Theenispiprdj¢ctiamaraycomprisk atshuideds mieelshea havionethidkness

rdi.nary skill.,can make.yarious changes and
of thles Pt REM HEPEAETY FERS] et s bent gLaniaggls of
appBRPeAelR 00 1©ARCH1brie®TShe shéet ST midrbiRGBctoRABAES oNd
difications are properly, equitably, and intended to
244 anicrgprojgoponsfean’s (Jihe micipyeieesions B ¥/ n&th 060600 mpe
follow ng clainms. 33CLAIMS What is Clained is: . A

drug delivery systemfor delivering a biologically
[0l vidhe ggkmatchidompriggd at them.glotible afhesivp aing &hameter 3.8 cm,

i Sk Ngs.La. . b I d
GBI $ER) o LS SELRR ) D TRLA LR

2 @n’b Athk ihpdyope idrmaiagion inctydediditiatediOENOpr0 @kl 000 REMAYin a
[ ] | ect. rr bei ng adhered to said
20/221?% (ﬁ’é\‘:ﬁ%&a@eﬁpﬂﬁ@ ‘évg%éelm croproj ection array
including a plurality of mcroprojections adapted to
lerce the stratum corneum of the patient, said
[0H19%t rldsieririchyyas @pplicd dmpediaglydfotlewiag sen prefreatment ygjthrthet
]n&ﬁmkgﬂpﬁgg{y secured to said backing menbrane and a

skin adhesive ring that is adhered to said rel ease
liner ring, said release liner ring and said skin

[O%Tesﬁlt\éﬁ hrolulg %ﬁgrea{pggcaﬁgria, %ts?/s ent150 frgr(r)l rezriréhagrglﬁai Wner% fer c!v% gncf) :
residual drug washed from the skin. The amount of the biologically active agent that
penetrated the skin during prescribed time intervals was determined by measuring OGN
liver content (previous studies had shown that following systemic administration in
HGP’s about 50% of the OGN accumulates in the liver). In addition, OGN skin content

was also evaluated.

[0151] The results indicated a concentration dependant flux of the OGN through the
skin (see Figs. 20 and 21). At the highest concentration, a total of 10 mg had been
absorbed systemically, corresponding to a drug utilization rate of 13.5%. At all

concentrations, the skin depot was only a fraction of the systemic absorption.
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the patient's skin after said pretreatnment patch is

applied to and renoved fromthe patient's skin; and a
w@edospaosh having a top and bottom surface, saPcr/{ys1004/035061

patch including a reservoir containing a hydroge

formul ation, said gel patch having a skin contact area

in the range of approximately 0.5 - 30 cnR, said ge

patch bei ng adapted to IEaslbrBosed on said skin

|l ate. 2. The delivery systemof C.aim1, wherein

[0%,%%1 d AfRFXPEmER STpar (iExanple %fﬂrﬁyp ep Briformas Peingioptoakoresis

asqhesd%%%%fé%%bd@ﬁ&l 8 aasqwe @iffu@l@ﬁ c*mn@ %@5&9 Ehsh%@'bg inserting
formul ati on nenbrane bei ng ad apte t o i nhi

a siivgrdlarida caphoderbeiiess therhrekinginembipae ofgh¢ dug patoh and ther. .
I
%H'Lﬁat ) ac@ft%%ﬂn%ﬁ%ﬁ)gﬁé olfhsegésgénmfllgo cc}’x‘@%fsg lefv%r 9011 anoge which

awfm batdce with aisalire reseirairpet rﬂ@elecﬂrmeme&tdonmected to TDE power
t t
sofip e Eh e Taad e et Siznbofhp et T

di sposed between said rel ease liner ring and sald skin
adhesive ring. 5. The delivery systemof Cda

[Odvirdr elihs resyfty lr@n@m@d papRneRiFatiop geRspdlant Bux gf the p@%@wgh the
skid @& Fl%sI 5 ancpﬁ)y R Fehid R RbRR R iR % t@ﬂgoisﬁ' dmBARESdeN e

r|n del Ivery systemof Clalm wherern sai
abmrch#safst@mtly, patrespondied todelsugitilizatintrate 0620.8%e d llt ag
i i liner ring. 347.
g TPAILE 55 9Ll i) Py R e abffton

pretreatnent patch includes a pol yneric nenbrane

| spqsed bet ween sai d backin nbr and s;
10FF 3 G35 g e Arss P S e DRy Ry LS ALY af m
asdertaitiB4t @he prE@hinMnEioR i £ 6ﬂ1b10tﬁ1n§§ PPV id¥8 8in 8ffective and efficient
m cropr oj ection den3|t§3|n the range of 10 - 2000

megng fop Sphsipeipg pehevtending the trapgdergal qebéqry okiglogi¢nlbf activyggents

tohmaidigr €i n said mcroprojection array provides a
ppetreated skin area in the range of approximtely 0.5
- 30 cnt after sai d pretreatnent patch is applied to

[ngj SAksI v[lllll\?% SpR ﬂe%lgtseébg (r)]%e'rheaylrn% g{(@l@r%f( 11r11 n t¥1¥ %1% %ﬁe presen{
invention provides many advantages, such as:
e Defined or regulated pretreatment area.
o Defined or regulated pretreatment force and, hence, penetration into the stratum
corneum.

o Extended delivery profiles of biologically active agents.

[0156] Without departing from the spirit and scope of this invention, one of ordinary
skill can make various changes and modifications to the invention to adapt it to various
usages and conditions. As such, these changes and modifications are properly, equitably,

and intended to be, within the full range of equivalence of the following claims.
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substantially equal to said gel patch skin contact

area. 11. The delivery systemof Caim1, wherein said
wee@sneased skin area is greater than said gel POEHUSI904/035061

skin contact area. 12. The delivery systemof Claima1,

wherei n said hydrogel fornulation conprises a

wat er - based hydrogel. 13. The delivery systemof Caim

12, wherein said hydrogeCLADMSrul ati on conprises a

pol ynmeric material. 14. The delivery systemof Caim
Whﬁ%‘?ﬁ]\%‘@?‘g}sh said polyneric material conprises a

cel{ ul osedgledenaky ¥etemlibr delingingel bislegiyalkrustienageit thioaghm

13, wherein said polyneric material is selected from
thetskia of? BYEIE 6A8PBYNGIg of EHEC, CMC, pol yvi nyl al cohol),

pol . be placed on the patient’s skin, said pretreatment
pol %I/érgﬁ%lja%g?/@ h%%?%tt%aec‘? ?/?eatog) f pac;leny (Sr?- l\?l .Sna;/I_pre o
patplyhavirigddreyinamemiyiae tingand daiceapfoiectign arraje sid pligraprpjection
sy.st em.of aim.1 . .wherej ' d . LRI
oot Rpo gL s il il AR LA 5 b fing
a pltiRgitdet hicRpyojsyisheaapted (@ mérce the strative ceinaurs af the patient, said
bi ol ogi cal |y active agent is l.ected fromt L oup
preggﬁglpxgrtgawb “Eﬂlu%téﬁ %,ﬁggﬁ?qelaaggr’mgptﬁ%tl%ﬁeﬁlgyably secureg % &P
baRlideIRMMTARUNE d8Rin adkGhRIrRg At Bodieel toehidsalenb iintrding, said
18." The delivery systemo [

. _The ery . m of Claim 16 \Q,herein sai
relésisolinny ioa pdsaihthiny edhggjuring beingepanied Toryaiim "51936%%“
c St Waltvd i | 8@SIAd a0 theONE
the(ﬂ%ﬂ%@%klﬂaggg%%‘aérgﬁé%w%ﬂg ag%lr 152121{[%3 %dirf?éopr essi rll
pattaat’t sldotandpi n (ACTH), ACTH anal ogs, includi ng ACTH

1-24), cal ci.tonin, rat hyrei . .
\(/a s g%l é’§§ﬁ :];Lawa%gkﬂpr'flgg ?Q}gcw %_r%geg é{lg rggg{&%lh &%Td@ing areservolr
coﬁké‘iﬁﬂl@;a%&o@el fbrﬁﬁlﬁa[tfgg,r Qhnl %l fdnch, having arskiggomtattata, iT the range
i nterferon gamma,, 35erythropaietjn . granul oc
o AR OBHA -t Gy S RAIPACK R Sapist 1 catiesest o AR
ter%l&@.U' ocyte colony stinulating factor (G CSF),
I'nterleukin- 0 (EL-10

gl ucagon, growth hor e
rel @asi n’@hehtﬂliMW§ys(f@-lRf-§lamgLO\%ﬁeW%%ﬂl4ﬁﬁ @atFléP’gE'gFWg
f actor | ' | LARLA h&btvel] aid
g ok Rl b
fomfldtios Inefrbbace bRing addriteli tn yitjamigeatiph pf enzymes into said hydrogel
-L-hj stidyl-L-prolinamde, liprecin, pituitary

foryH4#8Res, " i ncl udi ng HGH, HVG and

3. The delivery system of Claim 2, wherein said formulation membrane is
adapted to inhibit migration of bacteria into said hydrogel formulation.

4. The delivery system of Claim 1, wherein said pretreatment patch includes
a polymeric membrane ring that is disposed between said release liner ring and said skin
adhesive ring.

5. The delivery system of Claim 4, wherein said skin template comprises
said release liner ring, polymeric membrane ring and skin adhesive ring.

6. The delivery system of Claim 1, wherein said pretreatment patch includes

at least one release tag in communication with said release liner ring.
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desnopressin acetate, follicle |luteoids, aANF, growh
factors, including gromh factor rel easing factor
W@ B3PRB)205bVBH, GH, somatostatin, bradykinin, PCT/US2004/035061
somatotropin, plateletderived gromh factor releasing
factor, asparagi nase, bleonycin sulfate, chynopapain,
chol ecyst oki ni n, chorionic gonadotropin, corticotropin
(AGTH) , 18 MtiNePSisRin o Clamap waskmnaid piafeatntdnepatch includes
aggregation inhibitor), gl _u%ag@?, hi,r ul g, .
a pplymPii Bepbraedispased bt pesaidibackdng BEPARE TREMYSPYpi ns
mi&%@feak n!ah%?.p' n (FSH and LH), oxytocin,
str ept oki nase, tissue plasm nogen actiyvator, .
ur oki naskhe debienpsystsni of Clalushpesingriq misggprojggtjpn array has a
.Cl ear ance, i nhi.bi \ ' i2n
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ant agoniHieslelivey sdaseof (SHs], wheleti sauimhieroperjection kuted

pepti de (CGRP), enkephalins, FAB f n ) .
proiBt ¢ BTt S 1y et amanrmel B o ot By sid
pref@hRBN: patch RAmlied® thadkiPsRhe Riieal hyr oi d hornone and

agoni sts, parathyroid hornone antagoni sts . .

pr o8 agl Hiedieliveir xstronpilaim bé\fhﬁiﬁ&bﬂ%}ﬂg?treﬁ%e&%ﬁnﬁfﬁls

- 9] : W Dapl.nhi b /mosi n al pha-
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al phhant Therdgfisérn systeor of Blpimah thereicridyetseated sinArs 8 es

t hereof .. 19. The .delivery systemof Claim1, wherein
gr?&fgmﬁ%? 553@Ftcp81§“rlrﬁfng?cﬁg%éa'i ncl udes at |east one

pat hyay Tatdeticary syptint of Goim D Gvheiresaitblyidvegel/ fosystedm of

Caim1, wherein, said hydrogel fornulation includes a
COWQ%%S’&6W§fef'ibe~°leg:h?’dr2§f?l' The delivery systemof Caimi1,

wheqgi n Bl 1idaY ks oSyEke M, wheletithali tadraapipotnyalbtion

retainer that is adapted to cooperate with a
coppeses e apkymatic patesinl appl i cator. 22. The delivery system

of ali wherel bd; . Rl idRS icAnaterial

pr et(l:lr"ea?;T n@qell%gﬁtﬁgﬁggg’%@?@ dra gﬁﬂei ve said
copipeites eatlivdose dpatative. 23. The delivery systemof Caim

22, erej n.sai d backi I I o
aanddi o Theis s RN P Ty ARl el iR R oL i
sel\%h@tEd? homend grg&ﬂcomﬁb@n@ﬁﬁ&l ﬁll\&'yh,sntobl(n:'lmg aldloholinp2B/(ethylene

wherein sal d pretreatnen tch,inc s .a .
oxilep b Bl EP e e g iy Lt chng gtures
m&ogperate with said skin 36adhesive ring, said

suppl emrent al adhesi ve ring being_disgosed bstman said
rel dase Theddlivelysgstemef Shit 1swharein said Bydyesel fqrgulation

includes at least one biologically active agent.

17.  The delivery system of Claim 16, wherein said biologically active agent is
selected from the group consisting of polypeptides, proteins, oligonucleotides, nucleic
acids and polysaccharides.

18.  The delivery system of Claim 16, wherein said biologically active agent is
selected from the group consisting of a leutinizing hormone releasing hormone (LHRH),
LHRH analogs, vasopressin, desmopressin, corticotropin (ACTH), ACTH analogs,
including ACTH (1-24), calcitonin, parathyroid hormone (PTH), vasopressin, deamino

[Val4, D-Arg8] arginine vasopressin, interferon alpha, interferon beta, interferon gamma,
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25. The delivery systemof C aim 23, wherein said

retainer includes a pretreatnent patch ring that is
wW@ompHedss 0 recei ve said pretreatnent patch adPeBUS®04/035061

tabs during application of said pretreatnent patch to

the patient's skin, whereby said pretreatnent patch is

renovable fromthe patient's skin by renoving said
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d th tjent
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roleitte AGS: REGEN IS GHORIRIONRLS PSR R RE LR R Bleie,
derined gratvibefattosreeldiing favdog mqhyagﬁlaa;edbnamﬁydﬁe aIlfaiEﬂ bh)maipgﬂihiﬂl S
renovabl.e fromthe patient's skin sai
o B RON huss e lteo i carBesgron A ATk P Bgp Rt | o
epBpRReSs @pmelet d¥2re@didnaRhibfors lRagoASHCE, RiRAbE, $410RAIdase,
device for pre-treati ngum@ﬁatl ent's skin, conprising:

interfgrosinisyewdippmanairoping drogindF SHy#1ddiHde ox360rimr 1 ay
sn%aeogmaee%@ hs%hé%%ﬂ 2BEVaRY, Al %&%ﬁ&@ln}&sﬁ@é@sm ANP,
b i ng rre ane r sai’d m croprojection ar
ANR cleardngegnkzbipdrsy BN R, tVSEGﬁ amguntt:m;p‘r b piteganistes aladiapetmhdrmone
i.er e _strat u corneu i ent
oS ad R SR, SRS T . Col BB e etnas? BePis (10D
enk&phaisDV AB | fiagments g8 péids siphrdasuek TGH-1 et epRicERors,
Ki n.ad eS| e ring Fhat is adhered to said re| ease
cofqny §Hmp} ng gtaﬁ“Sdparr@ wgiddormons,and pgpnisis, arathyigidhgrone
an?e%@ﬁ&'s \fﬁosﬁdg%diﬁeahﬁgorﬁﬁ*ﬁ%ﬁ%eﬁ& bR &, Sibicth §, %@Pﬁh Hnfbitdf,

he patient's skin after said pretreatrrent patch is
tha"p?ﬁm dphar b thraebelatiesy ENT'f vasenreshia aplagenasis anplogiiatphagly,

b R e SRl 10T 2

yneri c nmenbrane ring
t hatl9i s ﬂfhsdnis/exd/ spetmeflagail dwheedie azié hydrogal farimobptiemd

kin adh ve Jing. The pretreatnent device
m%?‘&eéla opt 98 P a[yéala n@grpfﬁ“g%?n tenpl ate conprises said
rel @ease Thaedlivedyigsterd OF g R il CwiRgReTh kA0 Bydrbgtd faxmd1agika N

. adhesi ve ring.
includes a vasoconstrictor.

21.  The delivery system of Claim 1, wherein said delivery system includes an
applicator retainer that is adapted to cooperate with a pretreatment patch applicator.

22.  The delivery system of Claim 21, wherein said retainer includes a
pretreatment patch seat adapted to receive said pretreatment patch.

23.  The delivery system of Claim 22, wherein said backing membrane ring
includes adhesive tabs adapted to adhere to said pretreatment patch seat.

24.  The delivery system of Claim 23, wherein said pretreatment patch

includes a supplemental adhesive ring that is adapted to cooperate with said skin
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The pretreatnent device of Claim28, wherein said
pretreatnment patch includes at |east one rel ease tag
WO poosogmesni cati on with said rel ease |iner ringpeCBUSDN4/035061
.The pretreatnent device of Caim28, wherein said

pretreatnent “patch includes a polyneric nmenbrane
di sposed between said backing menbrane ring and said
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pat ipgnt’ ?’h@lfélﬁery%?étgn BE €1afif 35, Rt eiP &l F bhcRY nteh Rane ring
backlgf nbrané ring and a ntcroprOJectlon array,

inguded ampilusaldp plojlede tlnsme@pnoaynaﬁeﬁhﬁ permiibeod gpid backitiginembrane
m&aa%%i g ﬂﬁg?f lﬁ@a@c Wa gabs?iaérﬁged% %B(g!glra?é i éa@cp % %ﬁer%t gatch

I°nc ura croprojections a
seii er ce the stratun1corneun1of the patient, sald

pre eat gen atch inc ing_a release |inet t hat
o Panov ThF fo B8 e o6 BT g6 St g A e ifee o

praleaﬁn@dp&at M@mbér rhgwh@ abluka‘-ht}a@ﬂlﬁﬁt@ that ﬂe a@dp@bdrte b@@gesald
l'i ner r|na}ﬂsal rel ease |iner said skin

prefepatagny patel slefs Buingprakicaperof seist Hrefq%?ngmt?h AP Son
ski& 91@%}9 et pr&rétﬁhéht g%‘ttgﬁfs r&ﬁd)\gtbﬂrﬁ%ﬁrf febitRabs Elﬁﬁ Biﬂ refrfving

app to and reno fromthe patient's sk

sajslrrotaing uhgrefxorgehd patreby aeddkingtemplatsgs disppsbden wmpstmnt acldn.
sai dogel ,patch ! rvai i 0
nyarSgel AarRaritf sfileld e SERGE e 2ok Akt
cont act aba&u@nn&ﬂmmkﬂﬂggwﬂf apprOX|nater 0.5 - 30

cn®; appl sai d pretreat nent ch to the tient'

Sk n, D hauSIr S Rt Gy BT BRPTORLOh R s g Rered T said
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skin area having a plurality g mcroslits and whereby

migeApEPiadkipps adapipd BxRicraRithe Sleafuf Gomgn oithe @aiens saiiprpireatment

patch including a release liner ring that is removably secured to said backing membrane
and a skin adhesive ring that is adhered to said release liner ring, said release liner ring
and said skin adhesive ring being adapted to form a skin template on the patient’s skin
after said pretreatment patch is applied to and removed from the patient’s skin.

29.  The pretreatment device of Claim 28, wherein said pretreatment patch
includes a polymeric membrane ring that is disposed between said release liner ring and
said skin adhesive ring.

30.  The pretreatment device of Claim 29, wherein said skin template
comprises said release liner ring, polymeric membrane ring and skin adhesive ring.

31.  The pretreatment device of Claim 28, wherein said pretreatment patch

includes at least one release tag in communication with said release liner ring.
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removing said pretreatnent patch fromthe patient's

skin; and applying said gel patch to said pretreated
waRkiovososn, said gel patch being positioned ovECT/E82004/035061

skin tenpl ate, whereby said hydrogel formulation is

rel eased fromsaid reservoir and mgrates i-nto and

through said mcroslits forned in said stratum corneum
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ol & FEAGT R Bl Rt s Sl R NES | o BETRIARGS | RO
pret@thestipatth aipptied/e thd skin of3Be pafiet. et hod of C ai m 38,

wher ei n sai in tenplate conprises ' I .
Ther i gt e e aey s R e AR o
patidnf @omfAi%ingie st dfod of C aim 35, wherein said
pretreatnent patch includes at |east one re|ease faq.
i n conmumpuding emrefieatmesnatrhadantedsie beplesd o t&?@ patjepr’s %Wé

. i i i d-nr

s s D R B et den

said mldojna%l;ﬁim%r]m hbinﬁn@erddrtg saith Back nganembernsping) ®éd i on
array. .42, The.ngt hod of. i . ' i

e e S Al A S e

strith@ come@a obfhe batient, 201dPretieatept mitchdniladisg T refeaseliner Thgthat
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i EEASSEPHA e B oD B el e 6 Ty inered

to $4d reldi& 1R} ALY s8ifi 1k hed ing W@ dkirSaihesivy g iaigedapted
skin area is substantially equal to said gel patch

to §kinra skipriemplpteandbe pagisnt’ sk afiet ftPTEFeEn At a?tg@!% ARReIdP n
and BnthvRE SLLGRT Sfileki Ri2r €@ is greater than

providing a gel patch having a top and bottom surface, said gel patch including a
reservoir containing a hydrogel formulation, said gel patch having a skin contact area in
the range of approximately 0.5 - 30 cm?;

applying said pretreatment patch to the patient’s skin, whereby said
microprojections pierce said stratum corneum of the patient to provide a pretreated skin
area having a plurality of microslits and whereby said skin template adheres to the
patient’s skin;

removing said pretreatment patch from the patient’s skin; and

applying said gel patch to said pretreated skin area, said gel patch being
positioned over said skin template, whereby said hydrogel formulation is released from
said reservoir and migrates into and through said microslits formed in said stratum

corneum by said pretreatment patch.
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said gel patch skin contact area. 46. The nethod of

Cl aim 35, wherein said hydrogel fornulation conprises
wa2maneosbased hydrogel. 47. The net hod of C aPem/¥82004/035061

wherein said hydrogel formulation conprises a
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polymeric matérial’. 48. The nethod of O aim 47,
wherein said polyneric material conprises a cellul ose

der gy at i pe.méhd &*@alfﬂekh Q/ﬂer@fn sgd%bma‘?cﬂmémg Qifinfditidn

pol ymeric material is sélected fromthe group
megbrasie shat isglispbseBipRGimawszid gellppieh meservair.ceiddpymulation

meﬁl%lr%% %&Eg 8«?&1@%&? Ln%?nkn‘ce qnﬁga(tzlpr)} iof e{-nza/mes 1n 0 s?lrcli_h\;/firrc])gfl formulation.
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adlﬂ%@fvlé?%g‘:ha“ des. 52. The nethod of C aim 50, wherein
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macr ophage colony stimulating factor (G CS
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reot.id
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hor nones,, i ncl udi HGH, HMG and desnopressin acetate,
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said gel patch skin contact area.

46.  The method of Claim 35, wherein said hydrogel formulation comprises a
water-based hydrogel.

47.  The method of Claim 46, wherein said hydrogel formulation comprises a
polymeric material.

48.  The method of Claim 47, wherein said polymeric material comprises a
cellulose derivative.

49.  The method of Claim 47, wherein said polymeric material is selected
from the group consisting of EHEC, CMC, poly(vinyl alcohol), poly(ethylene oxide),
poly(2-hydroxyethylmethacrylate), poly(n-vinyl pyrolidone) and mixtures thereof.
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chol ecyst oki nin, chorionic gonadotropin, corticotropin
(ACTH), erythropoietin, epoprostenol (platelet
w@wsegati on i nhibitor), glucagon, HCG hirul oRCT/US2004/035061
hyal uroni dase, interferon, interleukins, menotropins
(urofollitropin (FSH) and LH), oxytocin,
st rept oki nase, tissue plasm nogen activator,
ur olsbnas®he ¥ahoPLLSRInD 35, dASARaRSIBdrgeAdul NG includes at
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[VQﬁlt LY TR n@tv%opre‘ml@ 4nter¥£l‘3n Bk %er@é‘ro@eﬁé S Feron gamma,

whérein sard hydrogel fornulation includes a
erythropeiotirs (P01t granul@ste MEveophragetsotdny tindplating Beor (AG(SE),

gr @gci%y{%gkf&ggst Wthﬁa%efﬁctQJ Véf@”ﬁte udRRb Iialt rgllﬁc%%@}{n Bfowth

coopera ar e aln
hoappre relaishig ho&ﬁone‘l{lﬁﬁi‘%); hedtiolioribad reledbdng fabier éGIﬂRE)alrﬂuhn

i, GG, B G FRD ol B AT TR roond

-LAigid-BProliwtaide] Iipréchi, ithias hatthoiBRERAR e HGEHE, HING dedes
adhesi ve tabs adapted to adhere to said pretreatnent

deaampﬁsgﬂeaﬁﬁtatewlhciﬁieteﬁ»éﬁ lH6d o groptinfagiorsyine Hisegrapts Fctpr
|
reRh&H ggfﬁﬁ g@mm'@ﬁ GRS %Pa‘&'yﬁﬁ%”éd’i&&at@c%ﬁﬁ blRet-

ren ‘d to cooperate Wwth sald skin
deadmegpw‘él feétongelessigifaston p$p@raenna®t blaethyain swfate, Ptg/ntﬁ@awgl

chg%ﬁ/esgo%{/ o, cﬁorlomcs%maéﬂgro%e &Gt (%§>tro]gln%AC"I‘%I:)1 %gﬁﬂt\%ﬁglgﬂng skin

epsmo@teﬁcﬁnﬁatelef aggfeghmaﬁhlaltcm, @tucegoh)HAG, mancgq hyalmgnidhses

d to recei ve sai retr me at ch adhesi ve
mteafs@ndﬁfﬁﬁﬁ&mgamanm fns fugpiogdfirogin <§§ﬁba P SR
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ANP clearance inhibitors, BNP, VEGF, angiotensin II antagonists, antidiuretic hormone

agonists, bradykinn antagonists, ceredase, CSI’s, calcitonin gene related peptide (CGRP),
enkephalins, FAB fragments, IgE peptide suppressors, IGF-1, neurotrophic factors,
colony stimulating factors, parathyroid hormone and agonists, parathyroid hormone
antagonists, prostaglandin antagonists, pentigetide, protein C, protein S, renin inhibitors,
thymosin alpha-1, thrombolytics, TNF, vasopressin antagonists analogs, alpha-1
antitrypsin (recombinant), TGF-beta, and mixtures thereof.

53.  The method of Claim 35, wherein said hydrogel formulation includes at

least one pathway patency modulator.
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patch is renpvable fromthe patient's skin by renpving
said retainer therefromand whereby said skin tenplate
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supplementa] adhesive ring that is adapted to cooperate with said skin adhesive ring, said
supplemental adhesive ring being disposed between said release liner ring and said skin
adhesive ring.

59.  The method of Claim 55, wherein said retainer includes a pretreatment
patch ring that is adapted to receive said pretreatment patch adhesive tabs during said
application of said pretreatment patch to the patient’s skin, whereby said pretreatment
patch is removable from the patient’s skin by removing said retainer therefrom and
whereby said skin template is adhered on the patient’s skin.

60.  The method of Claim 55, wherein said backing membrane ring includes a
plurality of slots disposed proximate the periphery of said backing membrane ring and a
plurality of break-away tabs that are adapted to cooperate with said pretreatment patch
seat.

61.  The method of Claim 60, wherein said retainer includes a pretreatment
patch member having a plurality of posts that are adapted to engage said pretreatment
patch slots during said application of said pretreatment patch to the patient’s skin,
whereby said pretreatment patch is removable from the patient’s skin by removing said
retainer therefrom and whereby said skin template is adhered to the patient’s skin.

62.  The method of Claim 55, including the step of delivering up to 50 mg per
day of said biologically active agent.

63.  The method of Claim 62, wherein said delivery step comprises

zero-order delivery.
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