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PERVEANT DELI VERY SYSTEM AND METHODS FOR USE THEREOF
Priority ClaimThis application clains the benefit of

wo2®9I/1P00wi si onal Patent Application Ser. No. PCT/US2009/039045

61/ 040, 744 filed March 31, 2008, the contents of which
are hereby incorporated by reference in its entirety.
This application also clains the benefit of U S.

Provi sional Patent Application Ser. No. 61/133,101
filed June 25, 2008, the contents of which are hereb

i TERYEANEBER)VERNST M AND MEBHODSKQR USETHEBEOF
the I nvention The present invention relates generally
to the field of transdermal pernmeant delivery and nore
specifically to devices, systens and nethods for using
t he same. Background ofPﬁJ} kﬁ{gptlon Transder mal drug
delivery systens have been eted for a variety of

t herapeutic |nd|cat|ons over the past 20 years.

;é/ P Im(j ?’{1 %%plfcat{iﬂon Sc JenefJ t XF{J % ?yowsmmsl Paaienhggpqlga at §e
Nas 61/041, T44(frledaMdfch gi ,pZD)IO& rther ccrm&tntsl of whchsignichreby I'm&r(brporated

R FREF e PRl ea PR G P o p g bR Egisonal

Facnpariemion Sehevd. 6533 3)f0 1dtieiuhb 0208, tiecobrats oNGhich are
Zﬁ ace and a %p gnerlc | ayer that functions as
reRyHeLPYated Ry F eWﬁﬂ%“ PHES®S1 | i ng menbrane. In the

case of a drug reservoir design, the reservoir is
sandw ched between the backing and a rate controlling
nmenbrane. The drug r &idhetdedgyeptionr ough t he

rat e- gROGEQN! 1'11{3é?huﬁﬁ Rt @NRnerMl ©hCAId Bl ik E&HARYAHHNOT
nonporous. In the drug reservoir conpartnment, the drug

clakivepeandimerp sperdicAboP daviewst weicon andmehedisporingghe yae
or dispersed in a solid polyner matri x. On the outer
surface of the polyneric nenbrane a thin | ayer of

drug- conpati bl e, hipakgrevandpd thecingieititoni ve pol yner may

be ap ﬂah?d%rmil er%gr;b%l&&? Eyes‘Pegnsthgse e g‘h aPRdl £ ad\%‘?le

there are -1 n-adhesi ve syste
ﬂh@ﬂﬁmﬂqmdwdumpewsﬂwumsﬁ@BQM$ Tnm@ﬁ&ﬂdm&gmnddaUHesive

§¥s§é1§srgre %algﬁcag ({9 mu“:ft%g%ei\feod r}oeolyrﬁerlgq%ﬁggtesb % wa1¢310 e&ru!% ﬂe%ervm

N an adn en sprea
ved dmgﬂ&dlymﬂlmmm is adtdemh«:é bﬁwe&oﬂmqmtymeals ﬂayng modnsy

nelting th .a?he
T bR B S Erble on BEERBE Ry g PealBH prosvs s o
tolf @rup @iEreiighth¢ back iy @iirfaco bndunieth patyadria thy exsthat @ureabisi fan
are appl i ed. case of the matrix dispers o
?9]%‘15%;) ‘k/ﬂrer Rl rcﬁﬁtr‘ggn%‘in%‘ﬁléﬁa’%ee dn ﬁ%?rf‘ﬁﬁ"e aiy %SEWPI csign, the
hydroR éah@w@nedlbeﬂﬁa@ﬂ el bRckIRd AR raleRbktiofliNBlerhbri@d The
onto a druq nper neabl e backi ng | ayer by sol vent

rp]ﬁ@ies only through the rate-controlling membrane, which can be microporous
or nonporous. In the drug reservoir compartment, the drug can be in the form of a
solution, suspension, or gel or dispersed in a solid polymer matrix. On the outer
surface of the polymeric membrane a thin layer of drug-compatible, hypoallergenic
adhesive polymer may be applied.

In the case of the drug matrix design, there are two types, the drug-in-adhesive

system and the matrix dispersion system. In the drug-in-adhesive system, the drug

reservoir is formed by dispersing the drug in an adhesive polymer and then spreading

the medicated polymer adhesive by solvent casting or by melting the adhesive (in the
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or extrusion. Instead of applying the adhesive on the
face of the drug reservoir, it is applied to forma

wevphwe@al adhesi ve. Most conventional transdRCTEE2009/039045

products contain small nolegule drugs (< 500 Daltons)
that are lipophilic in natufe, allowing themto
di ssolve into and diffuse through the lipid bilayers
QhscldM BotOAHEIBLdhb@YRY orRb aff hGHeBHIR ,baékh% 1§§Jra<blu GPIHRG&BRvoir,
Most transdernmal products contai ilic base
flayierh o tnmppdicaird aghesinstoobymer pigdpplisdi I @e %Se themag®y ubl e
%?sb&rsﬁoﬁ Emerﬁr HRNRGeLs Qﬁ’sbe@@f Ho¥iRie¥neoSsty P }Bﬁwp)ﬁhlc 'omqgcﬁ)‘l:hhc
nol ecul es to allow a“sufficient flux into
melmeamﬂtljlwné fikedaentmabiug-igporadalpabacking daysr byrwl\fentqaétasee

I R
e o e o T P e P IS
@pmuhemﬁmmw¢peﬂmﬂéBM@nwenhancers has not been
ﬁ;g?gp fﬁu(%Oél{/ecr)ltlg al fr % er}sdeS 3 u%r%&ﬁcgslr &k ali]rl: srﬁalllurﬁ(olgciuleadr}l%s (<500

[Cauttgeey) titahan lipQdilicha Inatmes alto@nmmerh td hueﬂroamentb jagd fidfued S.

cordin ther i S ee e ar for

AR iR Syl PG B RSl o RS
dl@hsd\tﬁiiey pﬂfdu@ﬁfdﬂﬁa&hﬂﬂﬁ lipophalicshabg erh ofithe ldngy A@ehtt iydrophilic
delivery rates. S of he | nven ent
VR T SV abd MR e b it o B o
GeJIdcvRE Yo DlowResupmadit Sust Mg bod, dtded @@amhblwawm 0fa.
a subject. In a first aspect, the Bresent i nve é gn S
d Oﬂ%‘tr%e ikrnsdermabiya chesnical pernjeption capancers dpvediren adde
b AaeRI kdrfuREH . &t a8 duRlof LIRASEal BEEeRRINMERRRChk h¥s not
enhancer disposed within the matrix, where at |east a
P9 SugsesERl i Achigrjirer otyHiqiang flwepheiaidtorbEis oaMaispIablg drug or
Qiﬁg hogLeah arﬁ@? kiRh Y660 PRRL YEdadh P I08c BYON. e&@cordn[%b? Here

odi nent of the present invention, the hydroph
p°e¢ wRsdinit the grt orbinpeaved methadsesitstems ﬂnfbdqmeﬁ fas a¢taeving

In. In
R Qi o T DALARN S iRl TRl U By PRR.
pernmeant is a small nolecule. In one enbodi nent, the
hydr ophi | i ¢ pernea e m exenat i de,
fentanyl citrate, rgudnané' Afﬁ%%lgggétm?lnsul . I'n anot her
errbodiflmpttesanf irtvhlmoprpesxedﬁs demesnlsysmms mhenqmlmdﬂéabdellmtry of
enh ancer, s, IPI b gep ln a particul ar
é’ﬁ%%e&“ﬁéﬁ?“g t'hé° %%?3%813?81 FE YT &Mksiker i s selected from
di sodiranfiest tspRte thegiresehtninCendicn & D patth ivlich Royteins anmatul‘be rat
nbodi nent aof the res i nvention,. the matri.x is

g‘%‘ﬁ’ﬁ?ﬁ F‘Y?’FBPIPL&P“F% %ﬁ%f %ﬁr‘f?éb‘?“ﬁé’ﬁ"tmear?lﬂg PR IRIaIS ISH%?er’%hm
GRNhRIRS whefel AdleSt ROPMIBI of kit Bydd@hilicC pdrikar rea® dii BNE ,in
t he polyner is selected froma water insol uble polymer

Syological moisture received from the subject.

In one embodiment of the present invention, the hydrophilic permeant is a
bioactive agent. In a particular embodiment, the hydrophilic permeant is a protein. In
another particular embodiment, the hydrophilic permeant is a small molecule. In one
embodiment, the hydrophilic permeant is selected from exenatide, fentanyl citrate,
hydromorphone or insulin.

In another embodiment of the present invention, the permeability enhancer is a

pH control agent. In a particular embodiment, the permeability enhancer is selected

from disodium citrate, succinic acid or tris.



10

15

20

25

30

wat er sol ubl e polynmer. Ethylene vinyl acetate and
ethyl cellulose are typical water insoluble polyners.

weiogmz409é al cohol is a typical water sol ubl e POI/YsI®09/039045

In a still further enbodinegt of the present

i nvention, the polynmer matri'’x contains two or nore
polyners. In one enbodi nent, the two or nore polyners
are s¢| @¢hQfhd Eﬂ%d’iﬁblﬁrofﬂ{é%%sbmhﬁeﬁt@ddﬂ% Satri M@ L Pblymer
sol ubl e pol yners or conbinations thereof. In a

PR, Sy prgrenEREBIN rEhetpo nleE M3 IXSeBRINTAS gl nolimcai iy
%ERMhIQ%MdWént Qi?e%o%lrﬁer mle@sea YlonGAL M iRSBubld foIaRGLher

artl cul ar enbodi ment , yrrer matri x contai ns

ew:altﬁy selnde polsiper. Hdwicae élnah@etptwl apJ iyl ccllillotstrot typical water
HBLBR' toﬁ%?sd Ppﬁ%}zlo%cowﬁs E% WAl so%d%f"e ﬂ&ﬁe@ph' lic

per mea ubject for a

admi nitst stalt fuier pebodoientad dierpgestrtomeatiou theHolyimeumesixt o
%g@%‘élsa odoa}‘){f?bée P(‘ﬂzer 3 d n(pn%% %851 ﬁrﬁnt H‘I% t hg grr I%Qr%lploiy%lers are
acdngted Som sstatev msp)leblle @dlymfarsam:tmt somb&qmmdrmomoﬂohmnons

d
B R SRR T
d&}tae adnetlylceltdifrernentbeliparictiar édigdiyeht, apdpdiyer matrix
s del i erediothe su ct for an

per mea
SR %"{Wlﬁlfq‘(}‘éylﬁ%‘?l‘i‘t%a“ p&r]'P@mWéalF? about 12 to about

36 houf ghothePery®fdiradi@ bNAE ine Bk ﬂnenydroﬁmla: ﬂbyﬂédhpﬁidbh\ﬁ‘ered
pernmeant i s delivered to the sub ect fo

é?ﬂﬁe APRdet firiah admivpstraiengrerigh gging irom?f)gt 5 mwuﬁs abORer

hod] Jﬂéréhlb&ﬁmfeﬂtethl@ 'h?&l%ﬁﬁlhé pRBEH: Aielit 18d RBALCHLALSSOr an
i ncl udes a sol ub _Z)qicontrol agent. In one

SABBtFEYR perip af %}1 qyp 1y apshar rembO%tglém the ydroghili¢ . | n
%elﬁ)@eraﬁt' iCULiRkr 8 RP@d! %ﬁ@éﬁ for b QdﬁlglsHQﬁ\Je pteMO(PQPHbBlQl 3 (ﬁ?@ M a

is selected from sodium chl oride or ammoni um sul f ate.

Iferther epleqdiment, therbicstionhgptpermésat ipdelswsrad th thespipeforiag a
Q%ng‘sufa@& o}%?iloli Ya%g%g%fomeab%ﬂtaitz' g chﬁle'é@ﬂ&l}%ﬁ'ng 4t Qh Hérca'

rane a su wherein t pa C es an
pobydeentytie ﬂlydaoplom pdarmiany iselebincatd deheayutijeettfot @a@itmmﬂ@tlve

%E{lgge&gbggtt%hglghancer wherein at | east a portion of

exena 'ssol ves in biological noisture
recei keajfuﬁherrmnbhém&ubgpfehﬁ predent iavqpép, |t1m4}aa:1h atsthiodiderat |

t he perneability enhancer. i

BB RE st pr A RoE R e BouRRR! ERlp B8R Gl 1y o
Ipartigultbtknibudimdag tiid solbéity edminotiaderiit sclédiel fot yomsm cabidex
contai ns et B%/I ene vinyl acetate and et hyI cel | ul ose.
ChARMBAH SEUFSr  enbodi ment, exenatide is delivered to

t5 hﬁ subg @ﬁ&lﬁg @ﬁlb&l;mgﬁmhﬁpll%ﬁdnﬁfnwé‘rﬁlgg esga Suchabr didh%ﬁy@bgm
ours_ to abou ays n one ennodl ment, exenatl e
icxeatsls brough ¢ gio i{)gscabljn@e'er%ﬁfo farsublarh Wheseip e Rpkeh gaalydggjan

blyaReHhtrZ4 oRaMing cx&RAME andl & BYS 08E p@beatility cHi@M8er, wherein

at least a portion of the exenatide dissolves in biological moisture received from the
subject. In a particular embodiment, the permeability enhancer is a pH control agent.
In one embodiment, the pH control agent is succinic acid. In a further particular
embodiment, the polymer matrix contains ethylene vinyl acetate and ethyl cellulose.
In a particular embodiment, exenatide is delivered to the subject for an administrative

period of from about 5 hours to about 7 days. In one embodiment, exenatide is
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In a further specific enbodi nent, the present
invention is a patch for delivery of insulin through a

wherebozioeal nmenbrane of a subject, wherein theP@HUS1909/039045

i ncludes an polyner matrix %ontaining insulin and at
| east one perneability enhancer, wherein at |east a
portion of the insulin dissolves in biological
Bk ek dd't6 o @&k ¥esth dah i kdiSc BarRIIQF bbouk D4 RoR@kbAE 9ldaYs or
enbodi ment, the perneability enhancer is a pH control
aBeft/ days a specific enbodiment, the pH control agent
IS 11 8, fulferRPAGREEMRAIhnE Yh Al RANRANIBINL o Jaldf FRAUMTERY
matri x contains ethylene vinyl acetate and pol yvinyl
af wewal through g biokagicebuerabraraf@diobieeit whareis tlicipgtch gncludes an
I E s sk e SR o Bl e BERRbiR ALk RRERAS
gerbiodonteont of thengwilin diss@dvedah bwgedl mostaresuadsivedtiroof than

L ni.strati v ri.0 f, abou hour s, .. ab
S G AR R A OB B LonpipERER.
pu e speatficiembediticot) the pHecopablalentti tcik 1o amdtixdr psrtiexlenat i de

t | t | bilit h . Th )
Sndisns T o R ARG e R R i B Rt PR WiAncer
deshsli lhepastieoMeembddiméeSpatih id delit died fol thstubrsfecin of

t he. i.nventi on. a particul ar .enbodi nt, the .
ST R A AR &b S B TG dn et i
eiRngl isreMered 08 sPFb@ bf SOMILANBSatide POINITBFRLITRDY hurs, about 3
wherei n the polymer may be any pol yner descri bed above
WAYTPT PRy 0 the first aspect of the invention. In

anot h%g&@i’ﬁ?ﬂi IRBInd AR, PRIF MM BIiABis @ pReh WRRAontains
reservoir. I'n yet another enbodi nent, the patch

feiemetds and ahisrit B3 PAmeBIlifs eriapger cwpeBreahgntnhangaesagibn
tanf {ae:rgﬁle&mm!y'eBﬂanGQ'aEgcﬁbe@ﬁ)%% WHR_Yes t RNe ﬁl@{ éépéclt bf the

contr agéent described above wth respect to the
fipvestiona Ypepartioar epmbodimgeinthe pprmeplility eohgncpr is g piigentrol

?g%?qh gﬁ@émb&dﬂﬁen‘?ﬁﬁ%ﬁattéhdc%n{ags Q%{bli el £ %gwﬁé}gn ‘?ﬁétijo%er

an adm nistrati perio rein t
aniryibaiagy pay memdepaibedabovayvith ecsaeny tqpbe fiptasgpess of thiedyention.
v i . e fr h
OB O B BApBPEE O sty
iembeditnentnthie patah fatheicompirisds acsohbaitnsonat] dgeststvhanie the

r neant d at | east on H cont r ol ent, se] ecte
RSB onfire 8l cfef B Rt R OMA Sicn PR Bl SHER 1
p&h e acnﬂh? ﬁessﬁ GHp:bcbe)ﬁ tha _li)[OMEti(}M. ha Ktﬂlﬁfpﬂlﬁ‘dr re]:%lb(ojc_liiﬁentf the S}F]enatide
as Ct e Lnvention.. I n anot ne (0] met,t e
Iotdierndinds Soi o AR perih e g R B U

BeNoddRaEBYang Peiid®dcseHtse bbdie dvidlepect b thb fife sprétortR t he
first aspect of the invention. In a still further

é‘?ﬁ%‘é‘?nﬂpnt, the patch contains a perneant reservoir.
In a abidring Wd Ml aetiowE P’F%@én,t ilvBRioR &Y HBAH whiSh contains at
0

delivered to the subject r aadm ni stration period,

e Qe ReantRaRT FEt prantbernyel sese sragicdh BommycoEs Fador
985 Ghi P&Fheant may be any permeant described above with respect to the first

aspect of the invention. In another embodiment, the patch contains a polymer matrix,
wherein the polymer may be any polymer described above with respect to the first
aspect of the invention. In a still further embodiment, the patch contains a permeant

reservoir. In a still further embodiment, the permeant is delivered to the subject for a
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above with respect to the first aspect of the
invention. In one specific enbodi nent, the present

WO posen240e6 i s a patch which contains a per neaneCT/US2009/039045

reservoir, exenatide and atsleast one pH control agent
selected fromsuccinic acid“or tris. In another

speci fic enbodi nent, the present invention is a patch
WinGik 1@ A5 SHrid8, hcREH IR ADIMRRBEVRiriod nadSbkihypaiad ddschbbd
control agent selected fromsuccinic acid or tris.
Abesrvdihigspee ta thediitterpegsydhainvenen.pr esent i nvention is

a Sysi@mefsﬁéciﬂeérﬁb%@frﬁﬁg tifd ﬂ?@s‘éﬁ@%tl&hirs %Qdah &hich contains a
|~ menb f b I ch t

bi ol ogi cal "r rane of a subject, wh system o
ipAEIag e ssehwirexgnic andat leastong phlgoniol aghitselpeicd fiem peacuie
cont.aids a matrix and at |east one hydrophilic
perneant and at | east one perneability enhancer
di sposeahothict fpieeific hmberhmeiitxthe plesmeinmerdion isssatchavlpdr t | on

f the h hilic. i | ' i ol i.cal
ocontguglg arl gcyrglregrg Ir%glggg&g{uﬁg %r% ﬁ%{)lgtl{Q?] ?ge&éﬁelegcﬂeél*%%or%l srolrlglcrlgl%

noi s prov suby ec
rcidroopsr es fornmed by said porator. In one enbodi nent,
the p ' anot h

ratQr i1 s thermal ,porator. |n er .
enbodreRtne OB SPET: hEPEEB I atiOR R ARl eipe o
pomadantthroagh abielogleal mémbray ofa shityjcutawdtitiCsypemaheiides Hbi a
vari ous enbﬁginents descri bed above with resge

t.19..
PPl andppgieh. siereppdhe paichcpntaing o dpgirigepd af leagd)o %ﬁydrop%lhc
@@lm:léag@ah at IE&M Eﬂregpeha@hubltmy agReck di@f)osb@ﬁithiﬁ\(@lhitgﬁ,i wherein
i ncl udi ng, t rophilic permeant, the perneability
@hliayia gpitiop ﬁgthﬁéwrpsélﬂi%mﬂaaqnﬁ g0t disolya i Rvlesipgingaiwyre
HRTRRA BV subjRé tRGEiH drRRRofOhiRIpbict YoreMby Qlid RS0,
and the period of admnistration. In a specific
enmbodihesembpgignept e @aratqr i Aetheimshperaton [ gaotheremppdiment,

AR dor R 1061 &XQTR AR HRRMPrRorbd QE&?.bﬁﬁJr ofERI-ARgE of

a subject 1 ncluding a porator and patch, wherein the
patgh. i ncl udes an pol ynmer matri x containi ng exenati de

and atry, Sa3dus ARBo ﬁlreﬁ@ ﬁ&ic}iﬂ)édyabgmﬂ?ﬁgqec% & iaﬂ)e@ttof the
| east a portion of the exenatide dissolves in ~ '
prastro giveationrand slsaappligabtatb dedotnyh ashect slithf eventamdintlgding
gl IEL S LS, YBLERSH BXSh AL BLLALINE (RS

g t t t
R e i, P B R i o A0 DRl Bl ORI (R TRROR
palytiec cdngronenti) olch addnional tsblebipyraahwoel agent and the penidd of
pgrﬁﬂgrﬁ]{n anot her particul ar enbodi nent, the
PEPHEEBI? Tty enhancer is a pH control agent. In one
enbodimedpecifit Babgiimenthe plesaag@mnéntios isSdgicmi for dtivetingl n
anot her particul ar enbodi ment, the .polymer matri
EaeieRaehy biieico Ayrbraney drubia A o RER P SEch
IwheANOihE BhtciDE Iyt & o lyei¥b adiriRBhtaining exenatide and at least one
permeability enhancer, wherein at least a portion of the exenatide dissolves in
biological moisture provided by the subject and is delivered to the subject over an
administrative period ranging from about 5 minutes to about 7 days. In a particular
embodiment, the porator is a thermal porator. In another particular embodiment, the
permeability enhancer is a pH control agent. In one embodiment, the pH control agent
is succinic acid. In another particular embodiment, the polymer matrix contains
ethylene vinyl acetate and ethyl cellulose. In another particular embodiment,
exenatide is delivered to the subject over an administration period selected from about

24 hours, about 3 days or about 7 days.
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exenatide is delivered to the subject over an
adm ni stration period selected fromabout 24 hours,

wabwoat2@9edays or about 7 days.|n anot her speciPETUS2009/039045

enbodi nent, the present invgntion is a systemfor
delivering insulin through bi ol ogi cal nenbrane of a
subj ect including a porator and patch, wherein the
pat chy felhdegsciad eﬂ%d{ﬂi{@ﬂt tﬁ@bfegeﬁt OBLRLIN NG steSHY | N
and at | east one pernea |1|tg enhancer, wherein at
dghesring mswin theswelb bioksicehmembriangefgsbipednalyding opasepiayd
'ﬁgﬂcﬁ th{e?enp{hQ}%tgﬁ theRMed 43 OWI' %EI‘IX doﬂtaﬁm&q%dhﬁ léh@ﬁt least

mbodi ment mauwlsat ermal porator.
@ﬂ@pﬁmeatplatmenlwpgrwleqﬁm di lagshe portineoiybe meelb 41$St3ves in

W@&?&g sﬁlr Hd:&g&{ frillggub?t%? M 8&rﬁc1ﬁﬂgeanﬁ)%r X HI {31%}‘- Y tp’oratt(t}efs

@nbmmahgmﬂm'hhmownﬂwm@mmmambwhm@mmtapﬂgwénmyWthcvﬁmyI
% ctog{rgl a%nnq IBoolné{ mgé/cllmgn the h rol Qge?lL {is. Eaa{nto el L ar

Sar Rt PRSUFTRI IS e T Verdd SRS over
partiaalan mbmm ol mfbrrnem mlnasmai @ntagd efhydme aingzw:cetatfé andur s,

abpu 7.da Accor din

38y T RER PR Mt B PSSOt i B

dethjearevdrng aanﬁelmml@iq)etlhd galgltedardm sdogRLladursyettdne ey sok

a SuﬁkFCt whi ch system i ncludes both a porator and a
her ei n the patch contains exenatide and at

I east A@&ﬁd@gfdc’j@ﬁlﬂﬂi dls'gt:@é tﬁét:ﬂs}@wﬁﬁﬁw%nﬁbﬁ 1s[31Cbe§tE1‘ﬁrf01Cc®HVéiﬁlg

any rators cri bed above with respect to

fezsfmaf ﬁe '35%‘8]&? oZRbmPRYERR PTG ubies: ‘éihlﬁ]éMSFeELﬂPQPgeS both a

ﬁatm laR@Rbatctl, MhcRAY B Blict Gndirds RREABde RATal onsel ect ed
rom a mechanical porator, a |aser porator or a

wyareabilitycenBeicat & he PoTper Gaarbie gl P BB dicTesked abgwe with Frspect

Q@@M ?odﬁhtagpécﬁﬁgﬁé:ﬁw&ﬁoﬁ L) %Qﬁl@l?l@le&ﬁbogfménh @heﬂfo?a?&ng a
i nvention are al so applicable to the fifth aspect of

tthﬁemﬂlm@mrn wtecteld domainpehanipg pp@me@almelr pergtop pihvalmsleaulic
Jratrix including the various pol ymer conponents,
he addltlonal solubility control agent and the period
of adihnisionathianimént Enaibedbodi mehtrespedieo paorhaspect of the

%9&&% IIIRI%{II?;O a% HE %ﬁ)hga%%eetr Vi Ifr fth aAﬁec‘PStdth%] glv&gloﬁ 1%2:1 (ﬁlgg the

Invention1s
qbeﬂrmeablﬂuyr@hmcem atelmhaut im:kudxgg thee vlanoxlsqa@l}mwlr cmpﬂmneas;eh@f

h. d
TR G B eSS BER R Pl B et
anﬂo@hwheaﬁbmmmanmhhmwm&mamtﬁg@nmnselected from
succini c Cld orﬂ%rls. éhe var i ous. enbodi nen

descr %%% 5% BV P APl S BEDCTY BVERITS S9pIEY tIOE)’F“*htVFFé“g

Rk&RAN thidA¥e B bioWgical @edb@fe GRRubjeabEich &stehtinsluddsiboth a
asp ect@$f the invention, including the perneability

SRFis @rd 2 Patelle WhaTCH the Paich Soalai 1earicony RPinsast a9é plpgsf one pH
CORMRAAEM Solectddgrom succinic acid o tris.

The various embodiments described above with respect to third aspect of the
present invention are also applicable to the sixth aspect of the invention, including the
permeability enhancer, the matrix including the various polymer components, the
additional solubility control agent and the period of administration. In one
embodiment, the patch contains a permeant reservoir.

According to a seventh aspect, the present invention is a method for delivering

a permeant through a biological membrane of a subject comprising the steps of
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additional solubility control agent and the period of
adm nistration. In one enbodi nent, the patch contains

wWQ2peneeant reservoir. According to a seventh BGPES1009/039045

the present invention is a Zethod for delivering a
per meant through a biologic menbr ane of a subj ect
conprising the steps offormng one or nore mcr opor es
If&nhﬁgeo&lo@h% BRtopTRI R ﬁ@ BioRJpibaPhagbife #hdRdci} o fatch in
physical contact with the one or nbre mcropores to
ahyoss! eatachwith therope gf merg @11®réP?Fé°aﬁ9tallo‘Mﬁ@rdéllYPrY hkthpat ch
$9Hﬁé%htn§zhé}e1ﬁl%ey&?€h JIRGE % éi@gleraﬁlatlr& %ﬁé’l atQQa%t 51%‘1’151@1%5111&1& c
per neant and | east one pérneability enhancer
derpreicdd w ltearﬁt nnet Ireemepdtlity ghapgee d@p%efhwnhleal@t mafriporheran
Lchiplggical
AL 1c5 7 s SPL bl SpPRATRAN et R LR Oln ol o
mroidsg by ¢ stbjeeteitobgh @giod Mmooy micmpored fprmn@bsemmrmem
the o ropores are f h
por at If'onne gén\[;tglgccl:lglentr ﬁle aoﬁ(g ?rhnslore 01 n%roﬁores are Po)fltn% By g [hnpmal
poragomileicp b avtler enbatined, tbgora: cdmm:mmsqjomstamjfofm@irhya

hani cal t d d
SRR BB E b PutT B By S P b BBt org® ©F
elsrtm@dlhdméﬁsuretdhﬁcdn 16 L @poicglar aitesdfnmheltt My rapoReaite formed by

SOl S ST DL eE B SRR Ll P AR

sme‘nibrmee@ HelRBef ugicidn® cidhe; BitiR gbgiadl nisibiama ietht@nally ablate
thermal | y abl ate the biol ogi cal nmenbrane. The vari ous

iefPEeHiemPser i bed above with respect to first,

seconghapgdiohéhsh @SRRCAScrded bR c RiBT8RECt 't(pﬂl%mséc@ﬁ‘d e
al so applicable to the seventh aspect of

ithiideaspscsTof theuesqefi iRgntipfearp alspraricable Wéhepwmlabﬁpmtwthe
SRRAR l&le[rrclutd ?tﬁ%et}ﬂlé(an't g ﬁéﬁh&gllft)p@nh\éﬁcr& %@nﬁﬁ& YI{Eﬁfdlng the
componeént's, the permeant reservolr, the additional
gf@][l(p}mpplyﬂy:r ewnonets, Apenermepntirepdieoif éhq agditigfal solubility control
al aspects of the invention

\Ag{qt Q%(gﬁlégéﬁog Q’“@%ﬁ‘%‘g@rt in the detail ed
descr i pddinenal dspegaiy @‘sh@mdermny well b¢ st forthi wipaftohtiewdctaalnd
[ e
descpg{lcgrbgglllrlgsa 2?1% 39 Bfa n?s Wﬁl IQngBof ant(aeflé 3+1Jh ‘S’fehntg: dséﬁvédlof%dnq Bre
tdotatiel dencteption,@o dart Hw:dbarhmitﬂy friveicé offtegmivargiogehtay @lbe
descr oW N cri t|on are
ipea Rl SRR i R T
@bsctipion diy exttiiptaiy aisl ekphehtosealy dddiasf nobaseictiyt dfale i@fention

hg. Fli Hr es The acconpanyi ng draw ngs, which are

IS?B% ated in and constitute a part of this

specification, illustrate certain aspects of the
instant invention and together with the description,
serve to expl ai n, BUEt ReseiiPiionefithe Figyrest he princi pl es

of thepe accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate certain aspects of the instant invention and together
with the description, serve to explain, without limitation, the principles of the
invention.

FIG. 1 illustrates a side view of a permeant delivery patch according to one

aspect of the present invention.
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invention. FIG 1 illustrates a side view of a
per neant delivery patch according to one aspect of the

w@e@eamo9é nvention. FIG 2 illustrates a side vPEWUSI00H039045

per meant delivery patch accgrding to one aspect of the
present invention where the~delivery patch conprises
an enhanced surface area provided by perforations.

FIG B1d.blitsdml 8sidavisivds a pb@WaideBvde pABARLodRlgity 85y
pat ch according to one aspect of the present invention
RSEeoftiipeprpseBig RSP Wherpriierdelvarnpiieh comprisesngplanredy of
d@irAK BF N pFRRRE P bESorRion@BI ri ces positioned in a
stacked arrangenment. FIG 4 illustrates an exenplary

t r ans HEr-ralluseicre side vidw|of ¢ epynepeitdchveax paeiviongrding topies
AR ARG O URAE LD o ook w R By B
delcerdicsgvaio oo netrespesitioofd nhetapkalsenngdnruent i on. FI G
6 ill rat.e n_exe ry_transder nal 1 mean .
del 1 v LIRS B RIRIE Ho RS TR B TR Msh agcopiine
itnventspenofthepresanhavpeaibsh assenbly further conprises a
first con nd third el ectrode assenmbly. FIG 7 is
L ChaFIC B RNg <ishls St o e RESramatis iy et
facgording@rone aspectdg tticpessyntrieeetiotoi r of the present
inventjon.. FIG 8 is a chart reportin enpl ar .
phar nbIOR BVl B SRMPE L AR Bh BRI FT Bt desoyfing
rESIRY HPdck ofahe pRidht Mvarion klibildghd Putdhnescabpefitth@fcompPases a

present invention. FIG 9 reports the effects of
éﬁ%ﬁﬁ@?dﬁﬁdﬂwgegﬁ??%%¥$%W%VfentanyI citrate | oading on

ser unyfs uds £ PReEBLdratd KRmplaly hRard1RichdcqStitdor § Pérmeant
permeant delivery reservoirs according to the present

idaliveny Teepivoirpicthe Rrgsepkipyentienf ent anyl ser um
concentrations in the hairless rat after %pplication
of pl BKeISds & FhagheRpraRsR*aMAlRRGPIRIMasgkingticqrotilg data fog a

RRLdandRIDAS ts@lbin 8r hlMix 8EdoRhg RfonddeaPrBRIpYMERY!
al cohol (PVA), a water-soluble polymer, to an insulin

fiepiitiat i on containing tris as a perneability
enhancer. FIG 12 is a chart denonstrating the effect
of adHithg renastytheedfepty pbehang @) the golxaeesndiferyeivl pirate

Rk S Iﬂnﬁﬂu%ﬁbg%ﬂtﬂti&;&rimﬂe%ﬁ@& 00 ARk adifes, as a

perneabi ity enhancer. '
reservoirs according to the present invention.

FIG. 10 reports fentanyl serum concentrations in the hairless rat after

application of placebo or drug-containing films.

FIG. 11 is a chart demonstrating the effect of adding polyvinyl alcohol (PVA),
a water-soluble polymer, to an insulin formulation containing tris as a permeability

enhancer.

FIG. 12 is a chart demonstrating the effect of adding ethyl cellulose (EC), a
water-insoluble polymer to an insulin formulation containing tris as a permeability

enhancer.

FIG. 13 is a chart demonstrating the effect of various permeability enhancers

on exenatide delivery in the hairless rat.
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FIG 13 is a chart denonstrating the effect of various
perneability enhancers on exenatide delivery in the

whaimwhiz®ss rat. Fl G 14 is a chart denonstrati ngP@TES2009/039045

effect of succinic acid (SA), and ethyl cellulose (EC
in a formul ati on designed t0 achi eve extended delivery
of exenatide over 24 hours. FIG 15 shows the effect
of et hyh. 18] d tHaRAMbAHERRY thObf&X @f@télﬂt@ abif ggﬁﬁdfet
succinic acid and disodiumcitrate fil s a
cRdHgse dBabinstfpratulaiign dpdgns fechicye e}ﬁ@rdﬁé deJiverygf exenatide
ghhanggsconposition on the in vitro rel ease of
exenatide fromexenatide filnms containing ethyl ene
vi nyl FREk @ﬁavs(tﬁé/@ﬁecamw @eml%sg%a&h{rbltexelaﬁﬁaateagéfr&ﬁ
i nterest. shows fect of perneability
éWNaWt@¥dwm@hwﬁﬂW1@ﬁmﬁﬁbHMHlntenance of pore
pernmeability. Detailed Description of the Invention
The pFEsdfts 4 ehaedemorstieans the clfiestief reroesdilitp prhapeeadi | y

I det
QXmR‘gsﬁt?Jneorﬁctﬁe dl'ile tHl%legs% Jr g%tnﬁtgcfe Eieﬁgncf%%ﬁig Echtt %\4 ng

alns r previous and
déwkmﬁpmvbwemeéﬁﬁﬁ@amh@epm@@dth@@hmgssDfmwgmtdeV|ces,
systens, and/or nethods are discl osed and descri bed,
i t i sFio Igehawrdbe sffesbel nerracability enhiamgeilenton on iemeintenance
specific articles, devices, systens,

g%%ﬁgnk IEQB di scl osed unl ess ot her wi se speci fi ed.
It is also to be understood that the term nol ogy used
herein is for the purpose of describing particular
aspects only and%hswmBkmﬂnﬁmndédwﬂovhmmhiniting The
fol |l ow ' on ks as
an endBt fisg i Buulh e wiFob DB LR 5 heiedfhe
deltawend doyaiked dmﬂptrdmoehar@tm andleléss, akd thkie (irelvm)ui el

el evan ar% wi || recognize that nmany changes can be
Y @”?% PHE"CHbodi nent s descri bed, while stil
obt ai Befog: thbpreb@nafmplbmbnsr eauctets sSygémt Eﬁd/@lﬁﬁ@tﬁdittsfare ]
I hventio I al so rent t hat sone .of e
dié%toFf‘éianH éﬁséflP%lgé it d¥ LR é}n%r’ at Y ENETIOR T llﬁléteé to the

a1y dSalee csystaﬁs sl® mthdddistBdUmess Ghertvine
present invention without utilizing other features.

ApeHicdi Hdt §iso tos dadegpeodibptihg t%ﬂtlﬁ%lowemrplnr%toaaﬁ ze

tohAfos (B B R fph £k 1hORPecchP&RAINE AdtiiRARIcH ® BaniBhgsent
i nvention are possible and can even be desirable In

cer t ailhe Gllpeingsiesrieden efier aretian parevidyd a R eppbliagigching
lpME nﬁ\Jeﬁtnon il Best tcntererftgfl UnB%Wh @ﬁﬁbgrﬁl%gﬁt' Fﬂlbs‘%@kﬂl%d Rrpyi ded

as Illustrative of princi p es of pr esent
ireloreant 4rbwilliaebgnise thahmmilmhaagels o lteméq"t@cto twntbgéldlents

§cﬁb pg stﬁi &Qaﬂnﬁé tlfe%'éﬁ@ima@results‘%@ theqo?(%enttut\%ntléﬂq CIJ[ \k}ﬁle

P ura
also be apparent that some of the desired benefits of the present invention can be

obtained by selecting some of the features of the present invention without utilizing
other features. Accordingly, those who work in the art will recognize that many
modifications and adaptations to the present invention are possible and can even be
desirable in certain circumstances and are a part of the present invention. Thus, the
following description is provided as illustrative of the principles of the present

invention and not in limitation thereof.
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unl ess the context clearly dictates otherw se. Thus,
for exanple, reference to a patch conprising a

WO iogaztodewe agent™ includes aspects having twoPCF/USINE039045

bi oactive agents unless the, context clearly indicates
othermﬁse. Ranges can be ekgfessed herein as from
"about" one particul ar value, and/or to "about"

an ot hak yRAMe Gl LR sing@labRrmYVIE M af UL "ahel AR bRiral referents
@ressed anot her aspect includes fromthe one

aleps tharaexy druly detefeootheryisehdhes: Fsexgae irefeiense to apateh
%blrﬁblllﬁﬁ y “blm% éé@htu %hﬁ@@asﬁé’o@sr l?a%ﬁl%%é% more bioactive agents

roxi hat i ons, use o e ant eCedent
gﬁﬁb&Wmﬁvéﬂymhﬁﬁ¢c%@bﬁhﬂwwﬁt wi || be understood that

the pg&ﬁf{?g U'Anq{e e\ﬁgljgys%% L&&%s ﬁllt"gﬁcfut a(ﬁrgg)%lttmulla{]vag\%?ﬁqdzor to

al so ndersto at the endp0|nts eac
féwgégnamsmgngnhfVdamtwbmnhdmmﬂme¢awxmﬁ%téanﬁbm0$m®r

?nc(li ﬁ%}%r’n t enodntelll)glq!‘gglgr Va(:fur}:taln%f/ofp Io tfl hgthgr pa ICP ona ei rgt;mlla'{_}g/h
wnmnth@z$m®$3muﬂm$hmxdﬁsmmmbﬂﬁusveﬁmemnamdﬂnunstance

o B O RS PRl Foud B SRS PirRle fyrme

agchi¢raisatd It sivuRintede V)hc&frs&oddtthd@l&Senﬂpdmts BBeadb 6flthe ranges
h

erein, a "weight . percent'" erc
At Tamicaft bof 0k B AR Ries Rl gpoBE AE Eiparprhaddy 2B e oy
ieBdfoased on the total weight of the fornulatlon or

conposi tion in which the component is included. As
used Répedereih ety 81?t106h1r S5 eoptigpalyd prcgapthat the

s@sbQhily GesBiRURYent ofircuf@BfcthANE nfl BCideMCatdhat the
refers to such anount or condition that is capabl e of

Hlecription ingludas dnstanprstvhsFe 9id QYPH 9B FSHITSENCRRCIN aBhinstances

Q@&gﬁ{&%gnanount is expressed. As will be pointed out
bel ow, the exact anount or particular condition

r equi Asdsadibereiny af ‘yeihiqierashié oe rifserghisnveighy” afrmotammonent,

%ﬁf%?s:kﬁ%ﬁﬂca‘ﬂ a%ﬁ?&{h'e%g.ﬁt%g id 1300 Esh UG AR g}np&the

mat e oye processi ng conditions
dbroeitagien or Kmpositipn inj vehigfothe admeopsntpomsivbéde t o speci fy

an exaoiilsed%feffe?nc 1Vtﬂe t%maﬁﬂgatse «ff ctlx%on oéé‘fe{:tgv% a%Ioug tdrv e

def st o
appmumnsaﬁﬁneéﬁﬁoﬂMV&)ﬂmmmemmor@ﬁﬂﬁ@hﬂﬂ@m@ﬂﬂﬁb&ﬂon

ordinary skill ,in

Shaorapfe GRS Iy sth e B AT he BPui SRSt
el 8t poindd Olitberoa eetex sict ambur ot paticudar chidti@pegitiied akill yary

ffectlv nmount " o ant refer unt of

o TR 8 Bt PP etar L pRBUHER e
GeSdriaBnip@Sdl bndc@e pll@eesemg e&idathns UBLXRECTRM, it BnoEMeByAN
uni nt ended  consequen
possible to specify an exact ef ectlve amount” or “condition effective to.” However,
it should be understood that an appropriate effective amount or effective condition
will be readily determined by one of ordinary skill in the art using only routine
experimentation.

As used herein, a “therapeutic amount” or a “therapeutically effective amount”

of a permeant refers to an amount of permeant capable of providing a desired result.

The desired result can be expected, unexpected, or even an unintended consequence

of the administration of the permeant.
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WO pwbazeod r adi ti onal

of the adm nistration of the perneant.As used herein,
the term"patch", in non-limting exanples, may

pat ches or any other type Qf patch suitable for use in
transdermal drug delivery technlques In one
enbodi nent of a drug reservoir design, the reservoir

may bassaadeahaft that Waeh”, dn RACkhitdg 8hdes! ﬁﬁ}emclude

control ling nmenbrane. The drug rel eases on %/ hr ough
tRditipral ErUGARCFVOITIOF ASmtiby RAYRICS ANy lRthentyppef patch suitable for

A ERHPRLRHSa %gruaﬁp&\y %Hﬁque@ e @&Bgdlﬁl%ﬁeoff\é Qhg reservoir
conmpartment, the drug can be in a formsuch as, but

wetign, ithel rp@_tjvoaronayz;{oe@r@mdytlﬂ@d betgigepebasking andp rwonﬁplhng
e . r
bt e?r?)ﬁa{en%ng }r}% ?‘rg% retltga,ls ésdon]é?" @g@g@ {hié fratgaoﬁtﬁ)@h %p tgrsj‘l‘eé: &/ﬁlgﬁ can

a thi of drug-co
oy p@qblbteo@em ingnpmdives insthe élmgywewomymtmtmqm, |t1@rrhug gan be in

%qg m su%h as! IBP 111%‘1&9?03121 01ut10 suts%e%mgn uogge éigxerge% ti 11r§1]

'n®a
é'nfhevvhtk Oatlrc outeml seffeere of tha n&mtaam«l alrme latyer d:fcelrugfrmlmpdelﬂe

| nbo the d th
o PS8 iy e P el PO BT aS YR el o
alma @thesirixelefigl, pomrcomntnlyi@nws Wpe@dlnertgug headiedveoatted

i B R perie HeB N Rt TRaT e e e

uﬁr@@fem@ UstcaR el digk re@y it m&Nbe f@ﬁn@tfbytd@elrsﬁlgeﬁev@ug in an
aﬁﬁ/ers of unnedj cat ed adhesi ve be applied
|

SHYe PebBsHR e n SB?ea@IH%ﬂﬁﬁ%qdi%%e P%‘pﬁgﬁ%ﬁ‘dé‘ﬁs%%/@ts@ enY he

dhdtdlg b?bﬁin@lﬁﬁ% §RAINQVP GRNRAS! O Holm@lt BIHELIQ&Y bhto@n OF
| i pophi | mer matrix and fixed onto a

dmegwomo@%@a&ﬂyg PacK ofghg myeavolr. fayery ebrMedicatpd gdharent |
g@ﬁ/‘hﬁ@ﬁi&&ge Q;%E(Y ' Iﬂg)nE Qﬁb@ﬁﬁ@rﬁ'o‘fﬁle%tﬁﬂﬁsﬂeﬁ‘?&l sggteﬂlhtﬁe

rug reservolr, it i1s app i ed forma perip er al

altigas Higperscalhpmpemagushf in péwélﬁelslh@ prlipophitic bely pemmettx and
h8q Sktb Q’drd r}lgpglq{egge Bgﬁqr%qg}ye? th Bﬁdziflér'eﬂlg@&mgﬁtu&ste%d of

reservolr ug matrix style patches, are
iaply g d sdbeserrtvo dhafeent o tof drvhespr@s éris apphivéntfooma  As

%%1%[&6%2 g(ﬁ‘{ cfhye. tAththsr @gfa{zﬁ{ tF’BIg%ull bé %gc%ﬁ%g%tsklln 1?1 ﬁdﬁlgtﬂ%

havi
abqneecttadmtohaﬂ dnrg rssteuroeaf and rintgenq:nm;esm]nq)auchlesoare mhwnded]bdtay

taneoFi, %$ Qe subcut aneous fluid can be

g%??ﬁ r PERAY 8 X acel lular fluid. In one

as ge ciAs u&dlhllktﬁrg fHitérinc hlpel’gmﬁ&ﬂ berﬁﬁﬁhﬁbﬂzfﬁﬁ tol sg@@heant having

su ant.i a er-sol ubl e such that once.contacte
e S hGhe Bt S TR At ik PRSSR et Aty

fshwudmedul@ eluflly UhORBEtAc oRETI® Sl bedihitrdc @B Sdr aﬁ&ybﬁetxaa&analak y

di ssolves in the subcutaneous fluid. In anothe

dWpk dit 0ng R AIYIFIRMITIC PeIsSRRREAN PC %VWPS%'&& z‘(ﬁ&ef syRje

dinSRA\bBed ddntabRd SR G %@H@lsfulr@goqrc@ Wack & f8EutdRYust tRhidn
a suspension of particul ate hydr o&hl lic permeant in

tirhydispbilic apawart of leastdubsm@twllyrctlﬁé eyigdle heugangous fluid. In
WQBQQEB&f, %e%?ﬁ%ﬁﬁﬂ& permeant may not substantially dissolve in the

subcutaneous fluid but rather may form a suspension of particulate hydrophilic
permeant in the subcutaneous fluid. As further used herein, hydrophilic permeant
composition can include one or more hydrophilic permeants as described herein.

As used herein, a “subcutaneous fluid” or “biological moisture” can include,

without limitation, moisture, plasma, blood, one or more proteins, interstitial fluid,

drug reservoir or drug naRET/KS2009/039045
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conposition can include one or nore hydrophilic
per neants as descri bed herein. As used herein, a

WO subgeoameous fluid” or "biological noisture"PCHIES2009/039045

i nclude, without limtation,, noisture, plasma, bl ood,
one or nore proteins, inter&itial flui d, skin tissue
fluid, fluid fromany of the |ayers of the skin,

RIS vk Afut O Nuid TRy deHEQEB%EsI St tifd slklndijerﬁﬁﬁﬁ&{ &,
conbi nati on of two Oor nore her eof n one aspect a

dyprRhatia Awiduadfor gncoabdnstign ﬁbtvwoo)rm%e fhergplarik OngsBRSLi%on
s§bd’fltaHPdu§ FdldcSRMRE fo &hE ﬁltstahﬂﬁ‘!féﬁqgl?1s%ﬁ(ﬁ§tureA§urE'§ﬁ9t

herein, the term "hon-bi odegradable"” refers to a
reglteies whter. conpound or composition, which, does not

subst an 'ilécf:ﬂl ﬂe%n{j ‘ﬁgr‘[@rqle‘fnoﬁi 'b?b?]?%é(%blee et ?@?Mﬁéﬁﬁ compound

cont act ed by subcufaneous I n one aspect
o perhp s ey veldelh decsmat sbitantiallg dﬁgiwmﬁss@ivecwﬁp@blwheo n

cgrlﬁac*%ed b3/ ch%naegﬁs fﬁmi yIn\lv?llé %geétnatc’ 1go|nlr']t>b1loc? Igpﬁgtfl%mg{ehal

cpmpamara)t cmﬁpdsltmabam a smbsttertfally Watehmsqﬂeble enteaigk cafipduné
itial per nmeant content disposed within a perneant
8@?‘?%0F§ “Patch that is transdernally delivered from

pat chAk nfcd haresil) jcaerin ‘Gharmmdagt Lalhpmeﬂeteefdsrmdlﬁap@eernr@a of the

adnministratio used herein,

BT et G ar S SeRAU Ol at YL e

iafd do@hatisH dc edar fashe patbt @tidsubfetClurihg Wbebd&diRke@l permeant

obtained. In one aspect, an exenplary bi ol ogi cal
issREOnRERiofle at | east one skin |ayer through which

subcuizaneQURreld, 4y g@n raersca@w m@g orEHisne KARMY £ 1caltne
one as?ect a subj ect can lant. Alternatively, in

dirdesie mggpeae thrwgé “élwéljf@ef% Ca@ém ob@inggh Hrfing@tPect # one
Q%}ﬁ@& tbﬂﬁogﬁ&l‘l RMbEAL c T IHRIoh&%kin fa?erémro@éﬂ Fhib@ative

aspect the ani mal can be nonmamal i an? The ani mal can
ahksytapeous flaiglcgn bt oseiaell. divr axamples iitencaspegt 4 sublect gan be a

%{ Aﬁ“ernanR/el HEp[ ér%k&gt tH%I S{ﬂ% E& %%]ﬂ yee'clnya?n 21] eIMeG?ﬂect the

be a vvar ani mal’, “such as a human arm
amrrmétan ta rmmm@tanc TIrgemi ainatnatlwaswethe animabemade opy-

%Qlinﬂ}?ﬁh an (iiﬂlﬂ%lau}( alse B > o%%@og’ Sl alﬂﬂlq Ef,rsﬁshogsda fﬁsﬂ,ag reb{i‘lg,
presen{ |nve & hot  Timted to its use in
©0 mmanphﬂmmn MhmnMylyMe apaml dgao bk amasn{bjlc@ded oimgy okl aod

b S Al T G RUE bPma Pt RO R e PP X Gt
at dhauilt be tndststdvidhad theq;mumdm&nﬁ@i ik notl Inisdn@itaspeect s it
can be a id byl ayer conprised o % Eld cl ass
R R A I S Sty
Bi ol ogk eald BRI b abiekeRs! Hehstaliei®ihlles @lendlosiag dedepi@ting

encl&sed spaces, or conpartrrent in which cells can
achtaf *ﬁtSé‘S& et yithi er p {lc H1 Som\ASPesT g be a lipid

bylayer comprised of lipid-class molecules and occasional intertwined proteins.
Biological membranes as used herein can also define enclosed spaces or
compartments in which cells can maintain a chemical or biochemical environment
that differs from the environment outside of the space or compartment. In some
aspects, the biological membrane can be a selectively-permeable structure, whereby
the size, charge, and other chemical properties of the atoms and molecules attempting
to cross it will determine whether they are capable of doing so. In one aspect, the

biological membrane can be a mucosal membrane. Exemplary mucosal membranes
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or conpartnent. In sone aspects, the biol ogica
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blood levels or local tissue levels of a permeant.

29 &C

As used herein, a “formed opening”, “artificial opening”, or “micropore”

means any physical breach of the biological membrane of a suitable size for
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i ontophoretic or sonic energy field my be applied to
actively drive a perneant into those tissues
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certain medical or surgical procedures. The microporation process referred to herein is
distinguished from the openings formed by electroporation principally by the typical
minimum dimensions of the micropores which are usually no smaller than about 1
micron across and usually at least about 1 micron in depth, whereas the openings
formed with electroporation are typically only a few nanometers in any dimension.

Nevertheless, electroporation is useful to facilitate uptake of selected permeants by
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from a few square millimeters to greater than several hundred square centimeters,
including 0.005-800, 0.01-500, 0.1-500, 1-300, 10-200, 25-100, and 50-75 square
centimeters. TFTI devices are designed to be thin, flexible, conformable structures

that may form an interface between the biological membrane and a controller.

openi NBGT/US2009/039045
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bi ol ogi cal nenbranes. TFTlIs have applications that
i nclude thermal m croporation of human skin for the
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electroporation process, carried out after the micropores have been formed.
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invention is based, in part, upon new approaches to
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RS B38 W‘tglnttﬂ@s%ﬁ:e%ﬁ Riddetty 1R kufaclloPing glhﬁ.aby utilizing the bi-
directional properties of fluid flow and micropores of this type the present invention
provides, in one aspect, improved devices, systems and methods of transdermal
permeant delivery as described in detail below.

According to aspects of the invention, a patch or a system including the patch

plus a porator is provided for causing flux of a bioactive agent into a subject via at

PCT/US2009/039045
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corneum | ayer. end, these openings, or
QTP doasat le@@tmnbéormﬁ@mhiwasth@qgleﬁl@@%mwh@le@b@ne A

%?Iﬁ%ﬁtg%ﬂ%ﬁ%’i@%ﬁsla idg&'ﬁs‘éél’ Q@hfﬁhﬁ&rﬁat@?t TR ¥ m Bt itfoft !

can be punped, o-particles can
eclwligd arverdesdolvat hyfdraphdicipeomant whérn smh bydojilecieroeant may
d h rf.ac |zin
e e L
@hhdnbérgikt ywpH dohteolpees. e[ntone enleniimon, thx loudirgphdic pennetaneof the

aspect, i r.ove
DR B e RS e yR b ST A e st pagh e
kh@hmphlhd\p@medit agd the paﬁ'@ﬁmhﬁy c@harcbrefitivpeihdéadtcongpopidbichre
stem I t he us a ora
bRty Bt i elaecRahE DighssE a RO R orividcghe,
&m{@heﬁdmw(bfah@dtll@atsdnegaaqemrlty%ﬂhmémway through a

bi ol ogi cal nenbrane of the subject. The patch incl udes
a mat 1 90 erbadifgpty fhe PRERCA! COMPPYEEN GpSPPE N qopfact with

%ﬁﬂ\&ﬁ&l g uie, R QUicatan FRIBLRANEhANEe OB R fabeXofithe patch
further adapt ed to absorb or ot herw se receive

B Rs1sBignedain fhyist commpunicpignvith the ablsest gngeformaedraghvwattbipagh the
tbmléé{(gﬁ‘ mteﬁllﬁralﬁé of @Ql'bﬁ:@ﬂ IH@M@ BRboAmPR’ ABA8E 2 portion of the
conposition is disposed wthin the matrix he
padinedist hgdapold paroeent.rof ud@@eanﬁtqmm @tdmswmomon of the
%éf?ﬁe%‘ﬁ )J é fiaREN canvéps%%l ¢ ﬁladrqorﬁy aggu I%J;lxklloh th tH? Ed}}?ﬁ
y | nc e at |east one bioactive agent, and furt
ibrddgiché mO'aturet e tthepwbjege Nve tatdicl lintited bpi tian oetankiidoe ineong H
%81%5&1816{1‘[%91? %tt—:lheve&]thgpoqlcg ?Pgtgécﬂ%ur{loutnpgf Igglgﬁ%%é %d into
conposition is delivered int
tchnﬁacs u&b‘qheh:et perﬂneanacmnﬂwmoa bt el imarerixt the lﬁlotdl’Bubsl'G:Quently provides
y Lmean ancer of
YRR pal P R R B <P R Er I 3Pl PRAE e
%tdb@g&@ll mehbBrag oo @s Pegdcs, Intanethbi opet andam&@eﬂimlmn ahso
provi de the functionali tﬁn of t

h
@swatkﬁompwﬂ%%aﬁ&@ran aftapity far sé'ﬁ%ﬂﬁeﬁ‘é* “1d %"ﬁﬁ thatdtleastd
HOATRA SF thic PBrnfeant cOMFBsifidh a8 dtadCdn eﬂetthveamh@ngjf@aﬂcutaneous
npi sture, such as subcutanequs fluid, when .the ttom

ke tisrublpet vhah g bpdom swface ghbapyteh ispgyigoned i i i
COMMMRicERn vah the biNedshéheadbrlc@Pathwap irduh mkﬁﬂﬁm@va

t hrough the biol ogical nmenbrane of a subject. In
aWyedter enbodi ment, at least a portion of the

undi Sﬁ%n‘é%ﬁlbﬁaﬁﬁ{eﬁnoﬁ{e'rﬁa‘%rupﬁs IR & e aéa[b@ed' Or Ateting a
i nstances, at |east a portion of

biological membrane and is further adapted to absorb or otherwwe receive biological
moisture from at least one formed pathway through the biological membrane when
the patch is positioned in fluid communication with at least one formed pathway. The
matrix can include at least one polymer and can include two or more polymers. The

polymer or polymers may be water soluble or water insoluble polymers. A single

openi ngs or peCTs2089/039045
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perneabi lity enhancer as well, can dissolve in or form
a suspension in the contacted biol ogical noisture from

W@ b@gedopect . Not to be limted by this expl ane@T/o82009/689045

one enbodinent it is believ that once an effective
amount of noisture has coneInto contact with the
per meant conposition in the matrix, the fluid

THRSEANE bl BHR Walle %1@195&&%&%@%1&13011}@&@ eld/Bhitng
at least a portion of the perneant back through the

l?f‘%ﬂl@@ﬁ @avat%@iﬁl?la Aelymags énochﬁ’@ pelysfhetenc glwpl &lrfe RelfEO or
1%5}{6‘? F]ﬁa vA bfrl"‘p@f—l ,ARd {o&pﬁnﬁﬁﬂ;ﬁ@ﬁaﬁe (PVP). Non-

COITpOSI tl on can ve an af I ni f or subcut aneous
flimiiing examhles plawatert ingodubda pody peys tnpkude grhyleieevipd peaigintEVA)

K uggtﬂ?l' cteihﬂgseQ?Pb %@Waﬁ& SLSE tc Y ﬁr@\%ﬁ&glagff non- 11m1t1r(1)%n

ut aneous romthe su j ect t'he
ssetaemowft f@l‘raeplpamitﬁly & woiebt Yoito agmtodimatelyl9dveight % of the

%tnﬁn'{nl Ccfééod’cllk‘uonal mougts #abouﬁ%welglﬁ Z,Ia%gﬁ%o%%ﬁgh‘(‘@&’ about

Iayer 0
éﬁM@ghn%n thout mbwmghtr%xathSaNesgln ?/@@BOL&G@]WE%@[ Yopabout 55

contagtin bi .o] qgi nbr.ap
ST G B B SR ERRLRYE aBRA 7 Sielf oy 7
nm@t U end 4botd Wwélgﬁ% ofxhepdtel. n&ﬂiltibﬁiﬁ]ﬂmﬂyb hAriougleriblvan
cal nenbr.ane when t1 he }Eatch iS Fée oned i n
A0y b

f"‘F‘i?“Bltgfl%?ﬂ%i‘moBﬁtth 8W Wieh° REPenGteEs "t’S‘rV Om g3 ucs:

Faeeamipld, # &amplafGloddBnigihg dspasd, (1RMBatROMIIFELl ARBe Mafe
inclu r nor nmer. or

olymers. The pol pol ymer.s
e ngwa@e?utéé@ atmuég(bwe%tt ‘2Pt tha 8piFly Bg@ltBBltW?@P%go yeight
9}, BEhEPREN, aoulBY td dbehiday gk b, mh@lsatalo buBlf asge 1 WRdR Lt

i nsol ubl e polymers. Non-limting exanples of water

é‘@l“@tﬁhé"/ [8erRafcd. i ncl ude pol yet hyl ene gl ycol (PEG or
PEO O[Acgo%)l tooa@f)é@(s' dr¥lke 19’4/&195‘19 |the(IE \{iAx @dn RMGD a wﬁ&qnsoluble

ponV|nyIpyrroI|done (PVP). Nonlimting exanples of
watyareri¢ pyisrialsir opbingtinarod pplyaictie mastiplyl berexgmply pnd without

eftabe 11{ M ) qle%:ﬂ%lc a%]qhélﬁﬁeoa%%t}fyﬁgz vi %ﬁﬁe%t(ﬁ’v)/&) co-

materi al can, PR an exenpl ary non g aspect
avokywnteﬂtqu:ella]@m @31 netyethy lehe \milmﬁtvl %‘r!zl@teaqag copdlyragre bl

T

\mn glhhldéyan a]m;dctte \41@1 \amta;l;dncto ﬁ@lyraé:rdlatnngs relgivg Iptreéptagehdwinyl

ButTE e e AR 0 %o A D Hen Rhaib 8B e) gl
%eanel pabantige84) appiogiatdy 0o, t%gs% ?10%1 15%d2d% ] 2308 130, 35%,
t ri ri a account or an nou i an
A TR S ot o A SRR reen P P Re oy ey
Faluice XAl gnotlich aps@nit athyleROVInyliabdthte BGpalFPELhsluddshe

mat ri x rraterol al can be in the range of fromabout 1 to
é‘%ﬂi‘m@@w/gﬁ’tny/%cﬁtﬁtet he patch, about 20 to about 60

wei ghixs YifhatiRRe abMeClie p@iRbitt c88pdsticdlRiiided 6 WL ght %
of the patch, or even about 1 to about 40 wei ght % of
thpjdro Bla{l%ﬁermeant wherein the hydrophilic permeant can include at Teast one

bioactive agent, and at least one permeability enhancer such as, but not limited to, a
pH control agent. In some embodiments, the hydrophilic permeant can concurrently
(with its role as permeant) or separately function as a permeability enhancer. In
addition, the permeant composition can optionally include one or more additives
suitable for administration. For example, the permeant can optionally further

comprise a solubility control agent, a filler (which may be referred to as a
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w@omvbiipavé on of pol yneric material s.

According to aspects of the invention, the matri x can
i nclude a water insoluble polyneric nmaterial or

without Iimtation, in onea@spect, the matrix can
i ncl ude an et hyl ene vi nyl etate (EVA) ¢ o pol yner,
ethyl cellulose (EC), polyethylene, polyethyl

%ccrcwneat%le fﬂ[&i iCRRRICKITEY, §r Ay oflch¥diRBRi AR, B lsubstance
acr% ate and any combi nati on thereof. |In one aspect,

eefPF Previdiag of prifaplee adesaehiredrmel delivery 0B peracant.

GQaRPlky SROIBANY Bhudl Jg%ht@taﬁd’ & ARKGENHRABAbed Y Tn one
acetate in the range of fromQ0%to approxi mately 60%

iapieltu the g draplellie paymaint gamagcowt & apsoparebbaytelsweight % to

SO 0, i 50 A AN P80 v

ﬁe’mgnf/agb@lt de micigbt”of shom thegghtValabes 20 weight 74, kbout 25
we%thlt1 P? (5: 1|gf1th)/e a}%togt%&y/%h\{ l’/n %ﬁou@ﬁ& %v%}-gﬁt “/:()Pab%oé YSTEr

pr ox acetate
s:wgm% zl&aht a(bW1ght %Mome%nmgitt %; @bqo $0 Werght %mﬂoud@s at

l ea gé‘h ?ﬁ?ﬁug )/(g | (%’It a%g gﬁm}qﬁg ﬁgg atOf?heBéDS{CHOaﬁlg including any

bangafofwvlghtqgmahtag@mdn@dd ﬂcma&bseam&leper meability
h.as,. .but. not

enhancer syc " caontrol .
Coont A it Bt e At ToRR gt PR S hislngica
GifferaPMEURIRES d Yes{rvd Biblobicsl of h&masolesaeridtt. )The "effect can be
separately function as a perneability enhancer.

Aefal t1Rs Proilingferplong! ae%ﬁ&?a%? $Hr E&ﬁn bowrismin ﬁg%‘h

IsSskAER iR cWroddRIa8s Rl dnbpbasdsSiethaR! RI1i¥QEd into the body,
adm ni stration. For exanple, the perneant can

oty direthroyel mckywelffa%mm@ébran%m}bﬁhng tfn. d@ribis gnd, in one
Q%@tt the%lcrabﬁ\leea'?ger(t\e@{ &J:]a TR B8 & a?g'eﬁteﬂl Jn@théisaspect the

abi oconpatiblefiller in sone cases), or any othe
dinagiamstagarianm §e &mmmngle@éqrag@@ Ig genezd] aéldmﬁlomlwta@pmg

Qe gﬁﬁ{ﬂ).?da ”'5 s°‘ 3 Pﬁaglec' P@tﬁfﬁﬁ%ed %9 lah \[(ﬁlrfé/ctl%s Gch a

per es o ity control agenfs and of
fantibiecs and iitivivel ages rnieadics atdmalgesic ormebingpes taporeies;

- 1.C. P ot [
PR o RERRRS an AR A WeoRRRLB, IR Eonsy
tahmdmmnc hgentsnmitnddmhgaladrﬂm}nstmabs amtnmﬁimsnasryagﬂm 5

0,
Btn\%@ral%e(;prg}%ar ﬁgégnt\éw%u%é}lt& %tlg%opféﬁ)tb n@%ngg\%}enﬁt about
ab@pikidon vl dglids; AtipAbioiod; adithsyweog b, al%py&h@s.}bnt‘fb@amdgh;t
% .about .50 wei ght .% .about, .55 wei % . about 60
B R R e At LSRN A
b@ultanarffs mmcgllrf]g pdtaseimtane cﬂalhglfbharﬁﬁgblfbél&ksuﬂéﬁilgloalfbysi
nge of wei ght percentages derive romthese val ues.
@ﬁ(eﬁe@& atiarchythyies, eRtihygerteasivgs: dipelips ardantidiyretiesy g,

R8s incidifd Rh&8I ©aInafRp&Iphatal, bBderdbRIULESal Aervous
desired biol ogical or pharmacol ogical effect. The

SR pliruln s ¢ atosemtrictenti SRuHsng colipaPA ety ingluflipg al
@@&i&&%ks?h&ﬁlfoﬁ&tsudpis iradtd ﬁn@@thérys%tr&[ﬂ, @nch@ﬂﬁgh

corticosteroids; hypnotics; immunosuppressives; muscle relaxants;
parasympatholytics; psychostimulants; sedatives; tranquilizers; anti-fibromyalgia
drugs; anti-psoriasis drugs; bone resorption inhibitors; agents that build bone strength;
agents that reduce bone fragility; anti-incontinence drugs; anti-infertility drugs; anti-

acromegally drugs; anti-edema drugs; anti-obesity drugs; bone reorption inhibitors;

For exanpP@I/as109/039045
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subst ances include broad cl asses of conpounds nornally
delivered into the body, including through body

W@ nobaz®s6 and menbranes, including skin., To thPGT/E82009/039045

in one aspect, the bioactive agent can be a snal
nol ecul e agent. In another ‘aspect, the bioactive agent
can be a macronol ecul ar agent. In general, and w thout

lah&GHeAtd: Qfti-ark d}F"Hklugé' xedaw@cltnhs\efe RALMH:S aéeﬁsqéumﬁeste%b

are not limte anti-infectives such as
ali*hﬂPltﬂTsoﬁc@slnhlhﬂor&r?ﬂltlxﬁp%%‘llan&g%f@wsaéﬁwoéi%ﬁl@@l &Rtdrbulimic;

an@leesd: %n;ﬁ@l?ﬁésn}%%ﬂﬁ‘ss antﬁ’ﬂ&fn%b§ By d’%lWrbﬁr%hlrﬂrﬁg tl?éaﬁﬁents
antiarthritics; antiasthmatic agen % ant | convul sant s;

AP 4eapicetos anfegonistshNMID A trsenter %g@ﬁ@@aﬂaaht\m\@%mcn@m S;
E5ﬂ1§§ %tlﬂ-ﬁb ﬂ%ﬁmeﬁt@ta'nh@éésﬁmtd% ﬁlﬁ%fnvc‘ulsaﬁp&rhgg gﬁﬁhﬂg

eparations; antinauseants; |neop astl cs;
@Fﬂplhhlmgldo@meolgd oy gtic Aynertpahk idngesedativel; opjstes; pulmonary
%ﬂ%neﬂ El)géelrtterll Son drfrilgs:‘;]hp%ﬁ ocfs?%séerogbrog‘l Eiru% Ehlgﬁamm?toléy drugs;
>dwbbﬂiu glgcedae mna’o] dregs; moBipth soleas G ulnass; throaﬂmﬁmbenmsirugs
SSIU and cal ci um channel bl ockers

ﬁ%@gW%P@%ﬁéPg TUIGRIB| ockers, and anti arr hyt hri cs:
ant i hy&pﬁrrmﬁglﬁd a&p@its dfithe tdentsnantond it libadtiet dgestcan include

vasodi |l ators i nc) ud ener al on er her al ,
haocap ErET. b psmun o B atienudt Siped i aupmorciles

\ka&ia@ g%tcn%*@ﬁlofo%ehe@ lﬂlgifsdaﬂra]ﬁhug Qith e&fsﬁﬂgﬁéoﬁh%r@i@ﬁal t%chmlques
I NCl udl ng econgest ant.s or nes sucC as estradl o
Recrueh ¢ dhcisyze i geares. formalen BP Rarenelgatesvgligsmay be

RiyRedd i§ SecotdARMNGRIHAR hRSG e Shtiof WG, WRIAXBRftion,
par asynpat hol yti cs; psychostinul ants; sedatives;

p%laweliepﬁlckeérs N%fRNA¥a ?HFSQWéﬂle‘?Cale&rtﬂ@@ helgnipglegdesr CoGi s
Qb Rers, QQ%cér%@Jy@tdnﬁﬂodlééhLﬁRHOLﬁRH%Q%%ﬂsﬁJE% théé!réh‘H

boRe strength; agents that reduce bone frag
Anvprolideduperelive ipéoreling genaderqtin, nppifaegtinjand teypr@hd@

Sﬂlﬂa%{s‘aﬁi‘?%ﬁlllﬁ(on%?iﬁgéalmﬁ‘)ﬁﬁl‘ o&AGHR, A dHin, FRH N?bﬁss' ty

rugs: borie reorption inhibitors;anesthetics:
dettemicahwdnet: - cﬂ(rSh@f@XOéeldatdmyé]scarhmsb Hehisedyd xlaptodinamide),

"i‘ﬁf&%' @?ugtﬁ glﬁ?%‘;&‘ﬁeggfgch?ﬂi ?ﬂ\&@r "%g?m ;glhésﬂl a[tc&a% etc),

ot Cs;
dolticle HJUId:dldEL a:lphaaANiF,- gowth faqtoraﬂuxh aEI iyleasiige; faddSAIADRE), beta-

ot.hyr oi m dr atnents: A
AT OBl i DR R By Bl MR BoRi BR
b girace bIeSﬂhyag @lﬂfa$d, Bhynﬁ@blﬂhlﬁ rcE([ﬂEcWemk?m chorionic
anti - spasnodi c r.u n convul sant ru rai ne
ST R VIR TR S S LA
sgglagdtve shitaRhaglecigoR ulhrﬁmnaﬁwhlafcﬁleﬁﬂawgs RyCRQE higdlsg,oNn
drugs; . hypnoti cs; osteo orogﬁs dr ugs

élﬁ't‘l}lroil‘rﬁiﬁ?ea‘r’iﬁ%%‘?l? dmERpEtoPigs Grsefel l%roaunﬁé%ﬁ% qad LEhy exyfocin,

%éiﬂ&qlnzﬁé‘|tfsé1@'p@as§1§10§§rpa&|tl$at§!rr URinadcVREROEUL BREDHARSsIn,
rugs and eI0|d reconstitution drugs. According to

prploss, 4 B AN glgpance phabiiorn ALSI QRS il 4R{aEINNAS, agent

GRfihREGL h&%mf?@@goﬁfsts NRiRiuR&R hbHRshe a%&&r@s@@%h@ﬁﬁmn
protei ns, nucleic acids, or other macronol ecul es
antagonists, CD4 ceredase, CSI's, enkephalins, FAB fragments, IgE peptide

suppressors, IGFI, neurotrophic factors, colony stimulating factors, parathyroid
hormone and agonists, parathyroid hormone antagonists, prostaglandin antagonists,
cytokines, Ilymphokines, pentigetide, protein C, protein S, renin inhibitors, thymosin

alpha-I, thrombolytics, TNF, GCSF, EPO, PTH, heparin, low molecular weight



10

15

20

25

30

W@ harge.

known to be difficult to deliver transdermally wth
exi sting conventional techni ques because of their size

delivered in accordance wtl the present invention
include, without Iimtatior;” oligonucl eotides, siRNA
RNAi , antisense nol ecules, triple helix nolecules, CpG
%Ibagfarra{mpaﬁﬂ (EHIE N &Q}I&aéﬁe) @mhleb@ﬁépﬁﬁn vhéditds, VabdRkbssin
anal ogs (such as goserelin, euprollde buserel i n,
@RiEIGY eNglogs. i§HatIsrEIRnDth aithapemaralalitd IEEHY] | de),
el t nin,

A e T T S
Nhg@(ugl)%ouﬂeamclzwa@éﬁ jagil nylly}acelatrld@sngllugtaggnﬁk@petmw -IL-pro

ituitary hornones (eg, HGH HMS5
H%gggﬁggﬁ%éT gsﬁhg%gfate etc), follicle Iuteoids,
al phaAANRd hgreowtts tfraxpoptidslisiiera® peplidast ny lertht od
(m lu g{)rroge:gnsﬁfhe'\{? él%s "E_I%/p e??{/aglgt' %Ri%lla?'aagrguseﬁ hBrein without
asjapztragﬂnan;tmdeb kieo trmaatmnsuﬂlésaia@amchiyrrmapanherwme stated.

ol ec sto ni,n ni C corticotropin
EACT N TP B o PR nRBE B b usst
&ggﬁp&gﬁﬁ iadfenoduitidotrbiiiig horgloni€ apidermahgrowei factan grddctinidi n
g@ﬁJO&S such .as, hi rulog g%ﬁaluronldase i nter | eukin- 2,

6t BH“W?IS(“E%IB?‘&P?% BRI rReRs SoNdh hommong Javgh n
SbfrRfHe QU ERRE Factdr] HSUR, PnAEITiANIRIafEL, i@ F@n, gastrin,
ur oki nase, vasopressin, desnopressin, ﬁggH ?nal g
AﬁpgaSﬂMpp@}t%%ﬁtgﬁegogaﬁﬁﬁ%? tseﬂr%im cAigioBtnesnkepafips, endorphins,

@ﬂ%@@mﬁe‘ﬁm Bty IGhik) r‘tﬁl&'trﬁmﬂsobﬂ?ﬁ%(n@sg@(ﬂisﬁﬁsstyromdm
i di uretic hornone antagoni s bradyki ni'n

gmngidiies pad syothetic gnsjaghiess @Od@sﬁtl%s aghpbiepspagplogisallyaspve
T .800RM S reof, ABnPaRA HRibSHBPLRSSRR vabdies. 1t B%Hﬁt@ﬁl[ﬂ‘a{éﬁ hifat

factors, col'ony stinulating factors, parathyroid
N@rm@naﬁ@né@@ﬁ psitile opprotpthdng wdich ora0A atibigedagonsiodt s,
Q&Rﬁbﬁ@hﬁndln ant agoni sts, cytokines, |ynphoki nes,
pentigetide, protein C, protein S, renin inhibitors,

t hy rmEKénnIzlemf aeptidetahd proteol @mfgscthat CONRiN oBCSRNOER@INAPFPLPS

(1%?&{6 fthou?Wa{IB oiC tlacrané’@ Ig%elﬂ% grRaa{nérbﬁm%Q 8%; E';Ijoﬂlngiogenic

ovehox or xahe), syn
\ag@mqo pEgdotics, anti-agotic sgen@mkiogsd agents, anti- 1nﬂammatory and

AREE e, 2 RR BB e e AP Fyking bypertension,
pg@ltts meeeatmg hyw:jdeﬂh@s agdﬁfsd'ﬁletrdagng mpelgxpmah@ ellfcl Eaﬁ ;of
nuc | C Cl ds an cchar il des ucagon | Ke
o T Gt e R S e B 16T Al S Bepe
estehly, gepeddk qfrabmpslpetn»zﬁﬁes Jueff grigsulie, da&mnhld Gg,ﬁro@ﬂl hdfione,
Iength and i ncludes prot The t erns pepti de"
SHpulogyte gopuptt %@tlng#@tﬁg%&?sﬁéﬁsﬂ ORI ?%9
RrpHostti@proteitt @Mp)dm&!rﬁe?on' infarfeattih Qﬂatelé'trﬂeﬁ$&i g’i‘owth factor

particul ar size is otherw se stat Exenp

;S%IBGFH aschlnan ol &rah [FREAY Eabr ﬂbrébla%gfqmb factor (FGF),
Lk (g?f;\xltﬂ Bhcto? {W@pf {n%kmase, etc. can be mentioned. Further examples of

protein drugs include, without limitation, insulin, alpha-, beta-, and gamma-interferon,
human growth hormone, alpha- and beta-I-transforming growth factor, granulocyte
colony stimulating factor (G-CSF), granulocyte macrophage colony stimulating factor
(G-MCSF), parathyroid hormone (PTH), PTH analogs (Teriparatide, Ostabolin-C)

human or salmon calcitonin, glucagon, somatostatin, vasoactive intestinal peptide

Exanpl es of macronol ecul es whi ch PEl/UR®09/039045
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vasopressin, adrenocorticotrophic hornone, epidernal
growm h factor, prolactin, luliberin or |uteinising

wheran2eIs el easi ng hornone, growt h hornone, grBOK/ES2009/039045

hor none rel easing factor, ifnsulin, somatostatin,
gl ucagon, interferon, gastrin, tetragastrin,
pentagastrin, urogastroine, secretin, calcitonin,

th; RA@l fsive ROGRHIRNIFASmerRE) mfm}eaﬁuc@ enl{i&tR, angiostatin,
ki ni n, bacitracins kgl ym Xi ns, ‘colisti ns,
Aerc

tﬂW PPN grakingg (i hB4) ( QyMetaeant (Ampar D ghides]eukin
rm%letlklﬁ?fdafeﬁémﬁ@%&Q%{f@%ﬁkc@%&ﬁlkddyene&;rhefo%ro{n% agnent s

her eof nonocl onal bodi es and sol ubl e vacci nes.
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; e
(%%Ql#dllgg OPEX ee(BE}gxgag Méhﬁi g;g%gg‘g e pﬁSQGbmc‘al e
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T e e
f@‘ymogeansnsom uﬁgaﬂtu&ufno(EXﬁlb@aI lingirhyspat (aoRa), ansulin
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qmvaﬁmgq@smmn loirdiRe( ARSIk Ein AMcefkehadd (Lentp EPlirhd@s),
oteins or enzymes such as insulin, calcitonin,

d’F%WIWdﬁ 6‘?3%?1@3’“1&% (P8 PRI APLOLOP PSR
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protein (BWP), interferon, {)erleu Kin, éq%Ia el et

et gV girenith Megseighin (ngelﬂy) Mesasetmia ringhate (i, iactor
Wlﬁ%%cfaﬁc Hglﬁxa(evﬁ%énatef Rwo%hﬁg REK a@f@t) rFaEt@Pf)@(Beﬁgﬁ'})
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(Ovidrel), Lutropln alpha (Luveris), Type I alpha- 1nterfer0n interferon alfacon 1
(Infergen), Interferon-alpha-2a (Roferon-A), Peglnterferon-alpha-2a (Pegasys),
Interferon-alpha-2b (Intron A), Peglnterferon-alpha-2b (Peg-Intron), Interferon-alpha-
n3 (Alferon N), Interferon-beta-1a (Avonex, Rebif), Interferon-beta-1b (Betaseron),

Interferon-gamma-1b (Actimmune), Aldesleukin (interleukin 2 (IL2), epidermal
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w@2aarss i m ( Leuki ne),

(Bet aseron), Menotropins (Pergonal, Repronex),
Cctreotide (Sandostatin), Oprelvekin (Neunega),

Thyrotropi n Al pha (Thyr oger‘%,O insulin, inhaled insulin
(Exubera), Insulin aspart (‘Novolog), Insulin glulisine
(Apidra), Insulin lispro (Humal og), |sophane Insulin,

Itﬁsfch{y{é 8@ ta8RE faclok VN (Drolclkig ) LAlthlgfleQﬁ&h@ﬁla{rﬁlﬂB‘éeﬂs)
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l(Hem@&lee)( Baxaplatrﬁi)l (plpraRcdeantd grogiz fanes P@Gfp dR&ranex),

A CrarlloRl RS i NRe R BRSO bosd Aok he

BAMn0ASExih %@Wﬂéblodﬁ@ @ BelgdnBIE BAGY 1D PLinial Sle¢-SeibagRBhse 1,
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gwam)p PRk REdnftas ERQS b Hsahfa 80, PARLRGALE Uy me,

rbepoeti n-al pha ( Aranesp grastim (granul ocyte

é’@mé‘wy LAspaiapiaeserhl $%%E~>@Peg @p@@glmse((ﬂwmbﬁysbuﬂcase
?Sﬁgk)l Eéﬁ%ﬁin@@ﬁ%ﬁn&%hﬁhm((mg oﬁﬁ;;)a)itrep%&g{s@@&f)ﬂam)

ranul ocyt e-nacro age col ony StIITU atln actor
@Auisgsplrye mwﬂ@tfrdet)lam@ﬂgen @tedpitq&fn(amﬁcmat@m@rrmlelxa APSAQ) |

e R e e

@HI@@)IZI(@h (@rmbith), Rittxiopb (RigixphaT(aktuxenabg Hercdtipe, Abatacept
"i‘bf E&‘ngklﬁr% éﬁgt:r%gﬂE}%%[{),gagﬁr}lﬁéngl?&ﬁ?uqmila),(]itgrfe?creg{s(@nbrel),

ér on- al

Fma@kmab (Reniondedl bfacPa A Regasyiilizuab éidpﬁw@nNahlsztmmaﬁ b

eSS P PR Y b FaRA R topytin

(BAvitixeab (Rehilde)), DAdibeniezomephet M-ukdinc(nB&{mqoﬂﬂbclone

(D Pt ARB TR rbis) PG AED Al b EDt B kP8t ng
fAaet@hab REAFD), PEEG optakid (Shmairt) aPbRASEac(dolys Sldk i 1mmune Fab

pl asm nogen acti vator Activase), Rete ase
6%11%{?@%%&1}?1%?@ wmvr}ﬁ/&ymm%ﬁva{%g@) Digiiahle Rprip

(TNKRSS) Dentie @ik Mias6x (MR KbARERMab Eagétglr(zwalhﬂ

I\IovoSeven) Dr ot recog| n-al pha (activate Lpr otein C
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BEARAL BE1h AReph B ELrRAE Atfd¥l @indeNORIMbiTKSIBUAS VIaddde
(Gacl)rrdas?lg))OspA (LYMErix), Anti-Rhesus (Rh) immunoglobulin G (Rhophylac),
Recombinant purified protein derivative (DPPD), Glucagon (GlucaGen), Growth
hormone releasing hormone (GHRH) (Geref), Secretin (ChiRhoStim (human peptide),
SecreFlo (porcine peptide)), Thyroid stimulating hormone (TSH), thyrotropin

(Thyrogen), Capromab pendetide (ProstaScint), Indium-111-octreotide (OctreoScan),

Teri parati de (Forteo),PCT/US2009/039045
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Cctreotide (Sandostatin), Diboterm n-al pha
(reconbi nant hunman bone nor phogenic protein 2; rhBMP2)

W@ ovbs®Yq Reconbi nant human bone nor phogeni ¢ PEDUSI0N9/F39045

(rhBMP7) (Osteogenic prot ei%ol)’ Histrelin acetate
(gonadot ropi n rel easi ng hor ; GhRH) (Supprelin LA,
Vant as) Paliferm n (keratinocyte gromh factor; KGF)

(SKRRBIoVRB @ﬁden&e(@Rﬁx%ﬁﬂ”ﬂ %rélﬁlhﬂ)hﬁb etEARELY, &b f6H6 kb

factor; qu egr anex ypsin (G anul ex),
Kieilma); Aecitg F‘é@‘iﬁ} )Immgmabmevfemet( oFFity F&ChRCEBt ox) |

%&strﬂ&ﬁ@\ie%bibe&)y@Qtrc(r%%%{a{%kéx 16 An@&%ﬂ@é %at&sﬁ?aﬂt yl),

Human deoxyri bonucl ease |, dornase al pha (Pul nozyme),
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PR TLE Dy R WO AR COR kS AEOHDL B 1Bl coutar weight
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%&th}a I)drafar?@g(rt%‘lg %Z@rea%?&“)" ésﬁg‘sffés'l'%) Sil\)%tspze%lsgse
(1asii 8? Qg/li_ycaipggelp HIhﬂHl;nnxggﬁtnr Gi*ptlﬁmudjk IZIEﬁgﬁlna itlltgbsoay @biciximab,
o st b p Rt REHE PR (AR Rhircon,

Ahleivh ¢Zlintin, Gfgatipatddpresintrevep 1B D agdmiist UKREhopressin), HIV

Trast.uzumab rceptin acept (Orencia), Anakinra
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(J1VENE FnQREHHAY incIBAS WithShtTRRta6 S, AR ER6d fhrm @ﬁ&inbidth% Roent,
(Zenapax), Murononab-CD3 (Orthoclone, OKT3),

O przﬁng@aceg(@p]aqul}t suph p§ Qﬂdmgta%sg% &ginopium, trimethamine,
RO datibifl &t FrdAS Rlifat®RCI e FRBn (4R ARF Q) racideayitis P IR be

Somavert), Crotalidae polyval ent inmmne Fab (ovine)

i@ fapy, an(bbag@ sddatignrpetined agdroudmgsablugtensiv e eyanplis gif fugh yalts
Rgcnlcg'sé&ﬂﬂﬂlghcuf%% Nl @ph %Ulﬁgg agté‘léidut idrPRn ﬁflé)lhn
I bri ev a

tunomab tiuxetan zumé 0zoga
Ml tverfgiin, kE@solaq}mmmlmH(n&xmdm)de HQGl1 ¢phedrgiet i lwmdpine

R ) R B LG8 b N9
(PLOIJ\Erspllxc)n,e Bt bupﬁhlé(ﬁLlHCK, th)nylepmmdglilo?lﬁlzolme(ﬁi(ijlil ive
cRoRB it nene R DRy bede SR PR E AT o) Bt g
hiemfmlgegmﬁﬂdﬁl?Béf: llﬁgb@;bbooi ztfﬁﬁmﬁtetmflolgaol RS, bpméﬂhdﬂan

B i b o s (g By P kil RGeS
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111- octreotl e treoScan at uno endet | de .
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(Myoscint), Technetium fanol esomab (NeutroSpe

Cet r ofteitilbanabenaspest. thbeasiyGreshiican BW ginal l(ﬂal%@&? tharepeutic.

[lustrative examples of such small molecule therapeutics include Acitretin
(Soriatane), Amitriptyline (Elavil), Alendronate Sodium, Arpiprazole (Abilify),
Bethanecol HCI (Urecholine), Bromocriptine (Parlodel), Bumetanide (Bumex),
Bupivacaine (Marcaine), Buprenorphine (Buprenex), Buspirone (BuSpar), Cetirizine
HCI, Citalopram (Celexa), Chlorazepate (Tranxene), Clomipramine HCI,
Cyclobenzaprine (Flexeril), Donepezil (Aracept), Doxazosin (Cardura), Enalapril
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Bar usi ban), Rom plostim (NPl ate), |uteinizing hornone,
somat ostatin receptor agonists, peptidyl-prolyl

wei ght heparins (Lovenox, Tinzaparin, Dalteparin,
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o Pdopritie DORRD T ST PO T 2T A Bvink R GG

Mm@t etaifast, NﬁllbdplﬁlﬁhXNubﬂﬁ) Sbdtigmirfc (DRSTigmiEy, MNYstripBietc biase
2? diti.on salt
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QBRI M OH CS, Thiy A G HE (N di phaf ) Bh IR0 s (axué;h) Bahp%ﬂdd)ﬂém

warfarin, ketorolac trorrethPrgfg?qu mlorid

&) ﬁh@a]ldPl?FePamtate |P6$P§5t|ll}?épf}2[d) S ol H_q@henazme

t(*rl:l{)ﬂoﬂﬁmesliyzmﬂgodﬂu Praﬁiﬂemé@wﬁaﬂég Pr&ﬁﬂo%@ﬁﬁem :
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éﬁ@ﬁpﬁzéﬂlﬁg r%ur%clnd@le (T@%gr;gi Erﬁ@eqh@me %Elr é?ogm@lrﬂa% ne
mtﬁﬁ&%e @h\%@bﬂl) ma%HBﬁﬂokﬁﬁér%né_@lspeﬁiag nR&Blﬁheole!_@equlp)
dext r onet hor o

rol succl nate, net opro ol

tRepightazene (épand@mﬁehgémb (Eldﬂ:tryléﬂ%( )KRapetnst hidrdchloside e,
%ﬁl@lﬂbﬁﬁ Fﬁ&hgﬁt feértlafz%m&toﬁlgtfw%%&iﬁ@gg{ec%ﬂg%gabme

aponor phi ne sul propran pl n
|(Gelotd), Aendhd Tramedelabrppiostmel sbidium (Bmym@tlma&ymmenen HA

t .di b sul
@éﬁ%ﬁ@mﬁﬁg};ﬁé?ql%f ﬁ%dg% f!)(l:‘%‘ld%r}é (t%arrrt'51 JiB%P 4 1nfhﬁ)1t%fs
Hyiegliptinr(femonie), Iv*mla.ghpum &talvub), Smaghgmn (BM%IGVI, 181) hdogliptin

e N R T e

IMIEY 18 pRSN G308, R1IFCH,URIE 386, PFEEUR00, ASSrI-@d28/TE9-021, AMG221,

A SRS S SR OPBLE SO B o g o1
Bormaev-gBone (Parlodel ), Bunetani de (Bumex),
Bupi vacai negi}l\/ar cai ne), Buprenor ph| ne (Bupr enex),

Buspi Foite dnesigisspect, ﬂt%%l‘?%’?“ﬁ qgsntgen be pfherapepic gent

(o) B Gally VRS BZ %F&h@n {dTEiRRXR18) Illugraﬁme I@keﬁﬁﬂl&%f"@h
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F
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%ﬁg%gﬁ A6} @h BEAR k- X ARP Ak, (BHAUBI MBrofloxacin,

Cisplatin, Dacarbazme Daunorubicin HCI, Deferoxamine Mesylate, Desmopressin
Acetate, Dexamethasone Sodium Phosphate, Dipyridamole, Doxorubicin HCI,
Enalaprilat, Epirubicin HCI, Fluconazole, Fludarabine Phosphate, Flumazenil,
Fosphenytoin Sodium, Granisetron HCI, Haloperidol Decanoate, Haloperidol,

Idarubicin HCI, Ifosfamide, Irinotecan HCI, L-Cysteine HCI, Leucovorin Calcium,

| ow nol ePUI/HB2009/039045
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Fent anyl (Sublinmaze, Duragesic), Fluoxetine (Prozac,
Sarafem, Fosinipril, Galantam ne HBr (Rem nyl,

woawad4es ER), G i pizide (A ucotrol), G ani setPORUS2009/039045

(Kytril), Hal operidol (Hal ), Hydrocodone
Bitartrate, Hydrocortisone acetate, Hydroxyzine HO,
| sradi pine (DynaCGrc), Ketorolac (Acular, Toradol),

m%ﬁﬁrem&eat e@v&}pro%&v&édm&ﬁenMeéﬂaemwlpredmsolone
Levot hr oi d hr o1 d Li si nopril (Prinivil
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| i (
s e
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(TRPEEXA RS Etpposie), Metyronyihmirorkide, Vm%&ﬁdb PR&® (Yipprigina) ,

gﬂ@n)s%tlno(g b1(1ez??_%?tn) %?ﬂ?@lﬁq{[ 01(1)1 ‘ﬂﬁa){ﬂne Ac%%l”

Paleovoose Alioma, Mibcviic) AmBatinpétidedor) e\,rmﬁééxl peikirg nremasin,

FUARRAR T ST e VA e R o KA Al O e
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BT 1 Fliee O Dt Rl REipr O G PeBodex

(FRils Q! Egkdn, GRﬁ@élé}i G@h@oﬁﬁ@@ﬁkaﬂ) Geﬂaasplgl GEREOPIR Minquick,
Avandi a) Se| egi line (EI depr ;{l Depr.enyl
thvee 08?|Fdé*§ercel?*éf}r§{‘j’l" &1 Al )“m“ﬂ*eﬁlr}éff@ﬁanﬁnfergen

[Resmbhl Intron XhKﬁIerhvlm%@ZlenM QeGSR LupldndQaniree
Gabitril), Timolol, Tramadol, Treprostinil sodium

HeduMahtaneYepsipy b MU HIEeROVAeRen, Nabiad Br NennegaiNagpogen,
Nk ava? %\%rdlé%lm I@‘lﬁfﬁpﬁfif\ﬂlfr@ﬁlﬁ A(? @#en@BPO{}ldkél rﬂ@g&%‘yg @hg-Intron,

(sitagliptin (Januvia), dagliptin

Saxtagyl Progiah PeEngsay ?mlnﬂzyme /Hebgtpl Bebif Restmr 13

ST gl S5 YR o, SRR

RofARGA, Tze@23andANAERAIA R, ARTOS RIS prgic], 403 eliKRAR; J0ent,
SRR AR Rl 0 PR

her
&gelntnut a"hylbgeraTblblerq@esut ﬁgsabgeﬁykednw\tkemda Unalnblyl Vldaxzm

S PhE ahfe g0 ATk gt KaZhai S So 0RES ©
Eldvﬁ)lfg g?l]lpﬁaeha{e, Afﬁthmlﬁlﬁ I'A&lidiebp, BBléhﬁlklaBbﬂbﬁSMEﬂ@E@ F ;lt’ttleo Fragmin,
R . B, PRV Rt KR, Lk TRp L e M dpglate.

RasHdainy lMSid)dhry'sKﬁb,, N@@fsar N¥@hdga eENMRESY, va@sevaemﬁ eSSI n
Acg(tjgate Dexanet hasone Sodi um Phosphat e,

D pyri
pipiRepHva-RebetieR At cepmPinale, Refpgtq. Gigverieht: A % 45 % ran
Hayae M 2adiRpin- DAL MenRROsaRs IV, MbMhazEe mdp,lex T,

Hyalgan, Supartz, Synvisc, Ellence, Zoladex, Pergonal, Carimmune, Gamimune N,

Gammagard, Gammar, [veegam, Panglobulin, Polygam, and Venoglobulin.

The bioactive agent portion of the permeant composition can account for from
approximately 1 weight % to approximately 99 weight % of the total patch weight,
including additional amounts of about 5 weight %, about 10 weight %, about 15
weight %, about 20 weight %, about 25 weight %, about 30 weight %, about 35
weight %, about 40 weight %, about 45 weight %, about 50 weight %, about 55
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Fosphenyt oi n Sodi um Grani setron HCO, Hal operi dol
Decanoat e, Hal operidol, Idarubicin HO, |fosfam de,

w0 eiopazee@n HCl, L-Cysteine HO, Leucovorin  PCT/US2009/039045

Cal ci um Leupr oI i de Acetate, éVédr OXypr ogest er one
Acetate, Mesna, Methyl pr ed sol one Acetate,
Met ocl opram de, M toxantrone, Norepi nephrine
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a e Test ost erone Cypi onate, Tobranyci n,

?@P@BNR(he)rar(ngéﬁg@uab@)t I tyakout Bhiveighishobbeld, o wbNCAGARIht

B I Tarlrate,
ARG P T R Gl 10 ko 10U EeiR
Adens dcamdingld ane aspefirthe iprasent Apvicktawi in a p&plz @hish contains

ée%ngls}(ger %1rc11 a‘[/_\%'fl b peém{:'ﬂn% e&aheervﬁl%pégheatlo ehancéacandae any
(ﬁemﬁdtatlorﬁeﬂlemnmscrﬂ‘ﬁﬂ hedteindby, a Iﬁﬂmiam meocﬁimpl&gﬂhs permeat10n

t ost erone, ..Dobut anm ne El i gard,

SR o PRERRET SEBE T EPeigr R d et tho o7 Coppl RO AL
Easétaﬂﬁmn disodibingti-at, sﬁidih&m&ld doarnid. rieloexeripvalirago the patch

qJenot OF in M nqgui ck, Geﬁecbdb
éB‘H%ﬂ“S Do MEFTBPT eF?é‘% é’H ML PAY Poy, POy flggeribed above
IebithaBdpldt to hi friedt g@aact olfﬂfeuﬂwmdm It MokRA cbodin iR 8¢ patch
Kuvan, Lior Intra, Lucentis, Lupron Pediatric
PRREGRA rCSHReinMaE: Invshaodier crprtimeydhe Pagholrther comprises a
N&iRbitiFBonNUEBH awh NG BRIERbiliNEORAM A ag e VRS He a@P L dhubility

Nutropin, Nutropin AQ Orencia, Ovi §re| Pegasys,
peRrql Aggnbesciecdphone YPHOGHSS! to Mredirg aricst oty 1ﬁ’¢iﬁzl§l% In a still

Rehft %boﬁﬁgﬁtfthe Béﬁétﬁi%tls de’ﬁ%r‘e&'gﬂﬂe sdﬁﬁ:m ﬁ)@gﬁerld'aeo@r onex,

Revlimd, R bapak, R bavirin, Risperdal Consta,
RilminxditioRohercorh@per@dios edminskritiograticrny ARiodSssaibed m

g |
Bl PUERL L S b U0, o UG,
Faenatidpis delivebedlto v ccThy pogew, of Rdibinistritidresesroied from about

éﬁﬁlgﬁrgjsaiblou% a%v?d)r a\ggutcﬂg Vesanoi d, Vi daza’

ncrlstln Viread, Vistide, Vitamn K,
Vi vi t frodne exbbdidant, ﬂxelpema:,ant/txdmbmlonﬂdlmmn ¢ghe matrix can

Fort
ARG £ 08T ey SRR RS b R b IR
I(ﬂg&]rr:aaleest ohée %mﬁ@paﬂhﬁ%&hﬂmgh Mblbﬁﬁdg&ﬁaEmleIMbﬂ‘aﬂﬂe)ﬁﬂs, for
ocnrysi ne, a ’\bva[e voseven,
B EY SRt it A o hig R L s DR b AT &,
ReihBiGh&n tﬁawr J @ﬁﬁoted@bbb&the‘lﬁeanszﬂ)f E@iisolliBaypHhan Be a pH

Pr ot r opi n, testryl, PlenaX|s Henofil -M Mon M
pp]gﬂ:ﬂl ég(enﬁ— 159%5 épp mggbaﬂlesz QVHW agent ¢ain|bg ﬁ@aé)ted to dlssolve

Zl%@ﬁ)%?éal ﬁ&gnﬁ&r}@dewe@%mmj ecﬁﬁmnrm@ﬁrfalce SRRk
Ganmar, | veegam Pangl obulin, Pol

VerBeic BuflyiA compenisitonavihas layone ¥0;§@n4 P'f’élﬁw%)‘fthltoﬁéh the
REJ168EAN emBAROST thi Qlbjdeft nl“lﬁci)@-pébmrolfa%éntflg MVided in the matrix to
adjust at least a portion of contacted biological moisture to a non-physiological pH
and to maintain the solubility of the hydrophilic permeant, which may be, for
example, the bioactive agent. Further, according to some aspects, the pH control

agent is also capable of maintaining the contacted biological moisture at a non-

physiological pH for a permeant administration period of at least about 12 hours, at
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approximately 1 weight %to approximately 99 weight %
of the total patch weight, including additional

waemane®9of about 5 wei ght % about 10 wei ght PET/HRIN/039045

15 wei ght % about 20 weig about 25 wei ght %
about 30 weight % about 3 |ght % about 40 wei ght
% about 45 wei ght % about 50 wei ght % about

5&%‘@&b9ﬂt18%u@bﬁll’éast@@oﬂ’t@ﬂ%ﬁﬁrs%Ot 1@5{%@@51 bgwen%least

about 70 wei ght % and about 75 weig bof the pat ch
AbeHt{/idgyraln gtheriappects %ﬂ%‘é@?a&’él%@éﬁfm% afwy él*@élb@rﬁ‘@ hfﬂ@ras abput

qITRyHE 3, 'aBmR @Yat{oﬁtnﬂ %b&ft IMV%QJIH 5 Pﬁ%&teﬁ)t Q&%%ut%%ﬁ{@tgs tfhEl‘éH)‘z

these va ues, i ncl ud |ng or exarrp e an anount In
ﬁmﬁ@emmhefﬂ%rforwbwﬂ hpuss dlm@qham@nmﬁe@md t%pHameher 1 to

%E%U&lm:égts fo&)agﬁ% ntﬁ?a H a Hé 1§ Qhr th&lt anlﬂﬁﬁtaﬂlfpore

froma ACCOI‘ I Ng to one
aspesbilit dfé‘omreéwmwaysriv erbtqlqgncail membpat o exthindstl

%8 nasltra§ 10n pleﬁ lép t% ag$ gve%te 81%% 1? ﬂgurg) el% IIIIEI?IIS i ﬁrhours, at least
on ‘enhiancer can be any
r.%eiame and emen enlhan@ daysd ef$cmze|vb1e thihie mef atwayls rua irpalt dab & Wir &tith

di hap trol
S B B A B R e A
idm@@lﬁﬁkq;%%m@mmdmcmﬁmuh@ 14 tekélk ef the b@(ﬁgmaberﬁﬁ‘bldn@ﬁ in

IR TN O N e

desBih brter RAMBcYbIRchE #Reeimdabilitye thd foﬁhemnmty @¥ithout
the jnvention. |n another enbodi nent, .the patch

dl&?ﬂdéﬁ%fg bg lipited by, Bieery nig s belicvey! M@flmﬁﬁm&f@? BH G other
afRedioMRbiolddi@l BRLeAmbd at RS @tﬁ&nﬁdns&@s@og@mmyl delay

control agent, wherein the solubili control agent
PESFCTES BAATSHIZEnrd InTgsPeBs e Bfrrtu@@éﬁle o & biojagisdl meypkranc.
W fobhef ;i?o‘s%ﬁﬁy 1 Ghat El?elafn'oﬁ Efa%/@a?fb%?ﬁl RS e By eh AN P QipE | N

a still furt’her enbodi nen the exenatide i1s delivered
tconttdh egesltﬁb}teﬁt:ﬁo be @ﬁteéﬂ}géarlth@dglufH eeivitohdgsnis atc ablrabloih eprsioh

E)e %ﬁtgﬂ it Jlf ﬁg}nﬁcﬂ hééeés%l Y2 tMerﬁl@ni?\?%g %ﬁdh&grmeab%hty

ove Wi th resp dct to rst as
tehh;anpevm@n técors, Furthcemquarit is cubcamdentood ihaeri conttifbagents are

AR 4 \ i

SHRIRL L8 o Dol itat B PPL Rl RE B RERLOEPlape

«talmdemdpatt@tﬂtms?md@yisn. I n one enbodi nent, the perneant
ed in t

C orP o Btk SRS ehal WARES ke NshS 1 g3 RERES

elﬁid-iphyishﬁtﬂ@hctal EH aly\lhiee_d ﬂhe?tn kasd aongd fvﬂﬁﬂ&tﬁ?mhimyncluding

t (0] t | Ol 0Ql C nme rane exil sl s, or

PR R Rttt TR ot S A R

leB@ 61 heald BY uhdbestéalthdt ¥he dREired 16.RNHA pradoiRACKiBRO B9 fthe AS

not ed ahove, the means for controlling pH can be
PEREICHI0 %@@Htcoaﬁr%g@é Fill ﬁep@wg apigest in@artrpRon ke RagifY 35|

3AROEveGRMht RebSEAERERE  1PsdHeSSHICY el PH EInbPefi@han be select to

noi sture_received fromthe subject when the surface of
toRBinaRacidic nog-nhysplegisHed! yelt FQH CHABRIAARFCIE I8N Wi t h

dhydif8sital B ah B¢ FRA RALIWEYN PO R 1M pH levels of about 3,
3.5,4,4.5,5, 5.5 and any range of pH levels derived from these values. Alternatively,
in other aspects, the pH control agent can be selected to obtain a basic or alkaline non-
physiological pH level. For example, a basic non-physiological pH can be in the

range of from 8 to 10, including pH levels of about 8.5, 9, or 9.5.
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bi ol ogi cal nenbrane of the subject. The pH contro
agent is provided in the matrix to adjust at |east a

wEiat9of contacted bi ol ogi cal noisture to aPCT/US2009/039045

non- physi ol ogi cal pH and ta%falntain the solubility of
t he hydrophilic perneant, h may be, for exanple,
t he bioactive agent. Further, according to sone

aspectgempliye aadrh&pmlm% wés df§u1&b§:q)kpéﬁﬁr91| el include
nalntalnln%gthe cont ac

cal npisture at a
briyesiyaie l)@lmnO@Pthﬁlefr(TBlébeTMgNE HAyiretedyddn
PRl OfheQharftlultofRSEIRRBPES LR B S0y @bLRATY, ADOUL 18

hours, at |east about | east "about 3 days,

eminogthancstl freeaid @ﬁ&w CN magz%lolmqa eﬁwnﬁ‘é\dlf@sﬁp@& SER.
]
?ﬁ[dg%%%) It2 gfﬁfo - qr3 @@BI%Abl\)gL@S ?[118 b td%l 31%11 g@ﬂystme

dopwine Adistidine, ypartic @@d rﬁlmm@smdh@rde@lycmﬂ@nmasugags gubleas
Qr I ho s nlsn1 ed

&b_\llCOﬁamlne %18 laﬁtgsagll Jionlc%g? 8@?]?1 VeldSaSllgn %cg%(i)nﬁc gl’l% a

rghiconix ac1é,| rmm)parolsowhé fdidyi secit astgbycnihd: mtla;;tm apnir dacarboxyhc

d bi
AEHERaRa: if PR SR et a1 Ko PR EHe B Yo anc
amabmﬂxmeQMBﬁguﬁﬁb@@ﬂbsmdﬁﬁwmaumemaaﬁah@ugmpm@mlhaast

3.days, and even a | east .. 7. days t hi i s not
S soiandr e sy BE B ing SYrerteY S mep i ent o
IphodpBste, HMoPERR G HEFHaRE dis R &R hRbsPBaté, Aigobesitm hhePsate,
and devices of the present invention that the pH
|UERpdiva Riosphate, $dBInybirraenaten id AEHRoRGhI ch t he

f or meghpsl B&Yﬁ%l P?%nf?éhﬂtb@ bRecht GRdhyRghoal dSdbRA rAWRYvihE #M
levels in order to enhance or extend

physi ol
tdﬁserselé gervg’gcafmﬁ Gopifolap desebedrbreds Foaermpe. thaynthenstrol agent
IBERRdF (g pEl‘fheQ@t clohlrﬁbstlf?(% QY 2L DGR Y frdrh aﬁp?o;gﬁllafeﬁrvle\geﬂgﬁa%

mal nt al ni ng t pH or other aspects of bi ol ogi cal
énetipraametaly 9§twell@v%/d of thyt tta} pqtﬁ?a\ﬁ@lghiyl@i:lmh@g pddhtionglggmounts
e ok T, 0 o
SO BLRREERE o] Ay AL 4 ab BT St BRACAPRel .
pbes 2beighy %i sbouht weibll %atalbomt 3p |v@y$n &, plojue 40 weighteo, about
f Y, f o b J
o S VSRR e b5 oBl BRAO0  BRGRE weleh oSl 5
@ﬂmﬂmﬁammmxwpwdgmm%rmhabmséﬁhwqmy%nﬁquemhs$admbmﬂbeme
m by whi.ch per enhancenent
SRS R AL R P RS BT P s SRR e
Ql@lmefdlﬂonﬁ@eﬁt\&luai end]mihr)g fbﬂ@(atn}b&emafnopﬁtr irgRhdge toy from

cer t, all per | € ce t
RS Faner Bl bR Jropdl G RO ah bt e 11 6 3t o
[I\_&‘I?lgll@?&/ 8Ndvicd ﬁ@hrh%uﬂﬁ npmal radge aimadl I_rfi)xbd‘ﬁi&l &Jdabﬁﬁt @. weight ;%
ererore non- pnysi ol ogl cal _pH as .use erejn rerers
to an{CPALlipgqRacatneE thesssont inyentionds g RRtAy Y BIch GetjRsat

| &§Sont Peithcafit 88 HAkast SnehBcdiroPideNkesd BHbAAL&ni¢ fddoor
equal to 7.5. To that end, it oul d be understood

iia{l he PRMEEE Mag de pex/RIrmeynt éﬁmtﬂa?dﬁléreab ki etnseifipymppdiment,
RESRENGH @fselEJi@d b GRS, ‘BPdI@&%ﬁ%ofM bdenSERAGntAY1 digAst

I n part, upon t he artlcu
In another embodlment the patch contains a polymer matrix, wherein the polymer

may be any polymer described above with respect to the first aspect of the invention.
In a still further embodiment, the patch contains a permeant reservoir. In a still
further embodiment, the permeant is delivered to the subject for a period of

administration, wherein the period of administration may be any period described
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bi oactive agent to be delivered. In sonme aspect, the
pH control agent can be select to obtain an acidic

wWomrvopwpss ol ogi cal pH | evel. For exanpl e, an aRC™U82009/039045

nonphysi ol ogi cal pH can be 1n the range of from2 to
6, including pH levels of about 3, 3.5, 4, 4.5, 5 5.5
and any range of pH |levels derived fromthese val ues.

Absrrhat ﬂeép%w@ tHerﬁeraE}ﬁeEt FIREE Sitioh. N8 2 PHHEAM Yo dRREN the
can be selected to obtain a basic or al kaline

eSS deliygicd & 2 plicceipep permgrof admipjsirationgelsgtgdl &om about

ngoﬁ){gya%b&lg,qgl%:@l]abgﬁ%? be in the range of from8 to
10, incl ng” pH I evel s” of about 8.5, 9,

9. 5. Ekle@ﬁ@lembydlamt ﬁ@@eﬁmW&QOWO%&@WpﬂE@S@fI aédm%blneéean

|
SALIS ASESL A IS W oot Py o T
4ncmzie hymhaoxgﬂ)esdigctlyely popetiazithertchanesh Iafomactevealgcrd
a1ne5ci ﬁltl'l\llh Ia}l- B r%g 1% reﬁga%igcp it %@E@{mz}‘u&x (N The mearhs fPr conSrolhng the

nesu O nic
edzlbmm esabfbdrucGveagient f(d\tEtB): matrik @laboh eolub111ty control agent

SHERIQ8 T hogsHPRRBATPG P M Rb gl B

(&detvambyzthaeﬁaﬁhx anhofde e, anatmplaygaludilisyedntrabagent can

gr& Co%g%nggt af elﬁ?tglgbracghﬁ? aﬁn%%dpﬁé%%e tigggootﬁcle 1%8g1clec%ic point
150 B B&EE ORIl apehtd 3/145048iRina $hefIY 6 dotutioh aﬂ cﬁ@&lht@ve@ﬁﬂedn
di car boxylic ggl ds such as tartaric, malo rral ei tca

fheipeeiectricpgmt et a Rigective pgentiean e yrg to Hé‘i‘lfm%‘i’ﬁ%%o&ﬁ’il %P
Spﬁlltitcﬁalocfloa{c'fllf@ﬁg'emﬁ Yidl thedfth ASciSiBb18S cdt hoidnfe. 28 tdr@Ro

its nono and trisodiumsalts; Tnorganic salts
\mrlpﬁplﬁwﬁe@mhhgmpr Bperoneel dwekcdbiopsive agar yadelivered to a

@tﬂﬂ@d? bﬁ%@leaﬁ%ﬂ@%@@ﬁdt%y%%ﬁ@hﬁ% ﬁloldéﬁépﬁbﬂ‘lmane additional

phosphat e, di pot assi um phosphate, trisodi um phosphate,
SodiFsotrics iperio borbieactiverrger seiaining Ay tho matrix. carr fhen gissolve into

N B e Ay TR S orl A CURHEN R TRN iy
aﬁm to Fhgrisogleatnip peint Qf_fadolqzﬂeltlmgentothe a@@nﬁ diﬂohltii)l@ﬂf tbé
5 RRCER T FEURSALH 60 0, 65 Bhal S0Py

(af wh]hha pdmubml of plaattnbacma @ant ar¢ ahsdob&dd mgthadnbldgnoahab1sture a
about

unt out 2 t 9%
BERGR Gt o b idbpten B Pl SF oG
@bcﬁll%s c3f) byvedhigved. ZEFO gl}bmnti 13&102&5“t@hhd&@to?;}hhutacékﬁdlggtcgdohle
% apo 45 wei ght about wel ut
\ib@?eﬁ‘ﬁt‘)%)e Y5BR": gBH \Réli“{fﬁtag"f% bt g’sde\%%fbﬁﬁger%n it
Tohcvih G m&4ans 8drdeladiRyly cébtroveh Ot ra¥e Afwhidhe: PedcERs agent
Addi ti onal ly, the pH control agent can account for an

SAYERES WHNB A ATENY &I cdErg e %%Bm%@glna&ﬁr@f@&t Vhighn

tah§§s$ a YR Sf tht BohiHk AGert RrdiRYREPSEuen &AQK Bloldgltal he
range of from about 1 to about 10 weight % about 1 to

e sgeixed phthe ogatrih Buan Bigrmets cabedimedioa sty cogtrddr
g&ﬁ‘ nﬁg; b@{ﬂ%ﬂ% m'afﬁtatnhﬁgﬁ ?di\gcﬁht?fof {l{e%ma@tﬁ\%%geﬁ]t fPscaRout
embodlments in order to maintain sustained drug delivery throughout the patch
application period, release from the patch must be controlled using a polymer or
combination of polymers.

In alternative aspects, the solubility control agent can be an ionic strength

control agent, which selectively controls the ionic strength of a solution. As one of
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wo esgt249ne pH contr ol

According to one aspect, the present invention is a
patch which contains at | east one perneant and at

or tris. The perneant may gﬁény per neant descri bed
herein. In a specific enbo nt, the perneant is

sel ected frominsulin, hydronorphone, exenatide or
fornhaAP Wil & thé @Jt Qill AgprRnRd, nﬁrsoﬁamqu%mutah&owvs Bgent in
cont al ns a polynmer matrix, wherein the polyner may be
ariyedyon sued s @ég)émlﬁé@stww& dweﬂ%atﬂ%b@@@ﬂ fipon the iopicr st

%§9{%‘ﬁ{ ofPhe HbBuh nt\.(@f]t"fcpt'ﬂat eh@ Neid 1§ctréalslngfﬂ%r15ﬁ€ Ktrength of the
enbodi nent, the patch contains a perneant reservoir.

ibiplegiesl mojsturereedieqd byrthoaptingnthe salvislifyef pertieulprdioactive
qgéﬂt &l ‘t?edre(ﬁlﬁe(ﬁ qu\jf]iﬂimh%%Blu Of blﬂstfagﬁxye%doﬁ ¢ bioactive agent.
ereln the perlo

m ni strat m nistration
rmyorldmgamyrlrpmlq:soﬂ edlélélmilinb edpbtve mdtsmlvmtwet agentiaee
t. of.t Lavent a [ti
d 1V eéﬁd‘f% Q%&bj%cg via tﬁ'e at egﬁtt forglefl Paﬂhwaép @i ougﬁ Hle%boloe%(%al
anqn&xrarreddduﬁoraad}lnmdmsssltve(hpomons&é beatted agemm mnaahmng lezﬂe matrlx

h 3 d
RbbE ERR R T B S e Pl bygomeoting
aletdhateiay @hish @o€ibis &ahetbiedddid agém fAtisWORPLn Be bdlogical

sol.ubilit r ol a nt , [l e or both. The
SR b P g e R deisb Sl ) o6t el ¥
cont r Rinid $B@ndth Cort@dl BrgabenthibyCtiis AchihiBaE EdukEinalg@dalts of ionic

contained within a matrix is released fromthe matri x.
TREPIHISHSOTFRSS I HA AR 3 Gati eS¢ Bridhg Rroflugt is clpetrically

bl @ag tdak o atibi AR bR uIRS il ANarb 8s BISPL; Wbt Y
control agent capable of controlling the dissolution
BPtags WD GBREN PN, JEE eI GIHMANBN R AT PYFsigerAnipns G pafed
Bycitdag biBof lidited 10 2RORBoRIRESIite, BRLERRTRIAND, citrate, nitrate,
solubi ity control agent can iInclude agents that
dgfliesidp.\pbbsphatent fﬂthﬂatethQﬁesvéta@taDluc badt fiioal epnibyratiepofidne
II\/E%ﬁ lal%:éaﬁloﬁ c&ﬁél Rtr@ nB@ﬁrf‘; t&iutb @fe sgﬂﬁﬁlcctr& N& (ﬁlg {'tdo or tri
intaining t a sol ution or rel ativel’y near
tvhlent sgltse) ptdssivm ppgﬂph@tefofsochurb svd@(tﬁtm mmagmnmhmhatb er used
t 1N e .SQLubility of a particular bioactive
égléeﬁ%s’ %On%ut%ﬁ%ﬁl&?dgi (l%n such as bi ol ogi cal noisture.
Accor ﬁi smy ﬂ:umhep pspact, @l seBibdity enptrbl aglenu canrbe asaltperdut ogemt. ks
edsh el 1r(1)aCtt nt%%ram | EEIl an 3:)1 tot & l-SCUkl)jjajeﬁtd r
Ve at Irélﬁ fHRE %0 pat hik ‘%CHIPB © PRE b1 BI"dgHtar
meafbalﬂp ) naﬂidratdno@haghlmde@smlble@ shlpabatichivgsicate diohaioh bye
tah%zl .remainin he rrat(lx canthglgldls I¥e|nto
PG BTPE o8 8511’8 RS0 4181 SPNgPUration PrR*2RlY
tah@wdﬁ@dt ligGtafd, @ ond agRRbithé Mklﬂg&h@ﬁge\ﬁﬁcaﬁl(éoﬁlbﬁse ammonium,
el ectric, point of a bioactive agent, the rate of

dP glawaw%%%ma?f sulfaig, ‘l‘i?%iéi&]i* P%M@Séﬁfn Rharphgls. iadup vel v

GARPhAL | @ r trik Ui e RraRMmESTum Bits ©0Bicsr0by1i8 deili@ich & ®diim
whi ch portions of the bioactive agent are dissolved in

SHEIM%| ogi cal noisture, a bolus or burst delivery of
bi OaCSAMf?g 919%%&nt§§srhe§l‘?lb9(f %"tﬁé‘&ﬁ%dﬁﬂ&t @8&&1%[‘&%@@11&&!1&0\6%%

pro iles ctan be achieved. To that end, it shoul
wh the batapiong agpritnsadedlenr @atry. Agensoneh as buffers and plastlclzers could

enhance or retard aqueous solubility of an active agent. It has been discovered that
some agents, when used in water insoluble polymer matrices, can control the

dissolution rate of the bioactive agent due to its solubility effect. Agents which retard

agent sel ected from succPCi/US209/089045
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aspects of the invention, a pH control agent as
previously described herein can also function as a

wore@ng2400¢ sel ectively controlling the rate atP@US90#039045

bi oacti ve agent contai ned w% hin a matrix is rel eased
fromthe matrix by controllThg the rate at which at
| east a portion of the bioactive agent is dissolved or

sisRease do1ln il Rhe Qét%lagéﬁ%vﬂt U6 d6RE e \1RdoIBYort B of the
matri x. In an alternate enbodi ment, a solubility

epfiteragent ayje e dipggfuten By to maintain high solubility

of thg Mo%%!iéfﬁo&ﬂﬁﬁtcertdlﬂ waldf ol %']IH&QEQI fuhaloﬁ der
to mai ntain sustal ned drug delivery throughout the

pelubihityqepirdlegenton period, rel ease fromthe patch nust
be conf %t{oﬁg Pl%lbl'i‘i é%nggll Qﬁ?trcaI?Be &Q%gf IH%HJ %?1)1.9{'[ )c/apable of

pol ymer s ative spects

@dnt\rlng a dgyeed ragand dtseolampnl G ribeagtiveaggttim to hiolagiicabigenture
elvted B}ﬁ h%&é trix; yel lyor e%lglﬁlgltl hli%sein? nhe sof 1iolh%g : tnrt]rvomp'(}c%eﬁt

@ppme of ﬁlb@arntelamt csnipumdn day acdoust fplaﬁrdim epfraximbictyalcteigla %

St By B R P S B e B oS i amqne

reelit umenghs ed, kboul 00 t:vh@ht Bnaboutls Wwaight eaabng 20 heighohi sbout

ren of the b| glcal noi. e reg ive y .t he
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further aspects, a solubility control gent can be a
aplepst ,1]6 heyys: aé@@qﬁtw howys, at least 24 hours, at least 36 hours or even 7 days.
As noted above, this remaining therapeutic amount can eventually dissolve into
biological moisture pursuant to the presence of the solubility control agent. However,
by virtue of a therapeutic amount remaining in the matrix beyond extended periods of

time, the bolus or burst delivery can be prevented, affording the ability to achieve

desired flux of the bioactive agent for extended periods of time.
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used herein, a salting-out agent can include any
bi oconpati ble material, conpound, or preferably a

woriovitz@bent (hi ghly water sol uble) salt that PBEFUS2009/039045

generate a solution of a hig ionic strength
corresponding to a salt concentration I M or higher.
For exanple and without limtation, in one aspect the
sal ti ngs QWe n@ﬁ@ Mat fh@ BrE QAR nRARBINS Béiscd Qﬂlhiﬂ)%v@ ldelivery
pot assi um sul fate, disodi um or di potassi um phosphat e,
tYlies a @pluprigineaptalile Is depiredr Int g smEpdimers bipaative agensddE um
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Sal t1ng-out agents as described in t nbodi ment
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that, o0 agents, when used in water insoluble polymer
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7
S GBI Ol SHOHS S S SO, o
dfd mterg_]nt ‘%?gﬁmt i(léﬁmght%mbnut 4f5012|e1gm ‘Vaamn;g(()e Wﬂlghh%) er‘t@ngﬁ
AiaEye RioP B0 SERROE R SR NS Saleh PP B et Rher o1
allidhj,dinglztn(j) ralgo uf wdightpeiaghihgKodedadutonlthescalaigt. 30 wei ght

% ab t o about, 6 ht % .or even a armunt in
t%e r %Fref‘}ﬂ SW‘Hb%??Bngﬁ%‘} ‘a%BLHCl‘t%‘G *ﬁk?’iﬁﬂ’&’ CogNting

r&@igachn@bmlemﬂhym@t@ﬂt doohth, iaBehtd Mex ihidbe cfullinfgadiat tcon of
bi oa tlvea into the biological noisture received
5hithstiatigndgh ag PERIE ?Wﬁﬁmsxandt REBRPEISCHE- PypRle anti-

¢6ddutts)a® EorhihtR e HbP3G b ERIERN UoG BIDIRElaPR EY¥ RN in, |
this is so desired. To that end,

synthetic heparin, pentosan polysulfate, citric acid, citrate salts, EDTA, and dextrans
having a molecular weight from 2000 to 10,000 daltons. Suitable anti-inflammatory
agents can comprise, for example, hydrocortisone sodium phosphate, betamethasone
sodium phosphate, and triamcinolone sodium phosphate. Suitable agents that inhibit
cellular migration can comprise, for example, laminin and/or its related peptides.

As used herein, an osmotic agent can include any biocompatible material,

compound, or composition that can generate, in solution, an osmotic pressure greater
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wei ght
and/or propylene glycol can function as one or more of a humectant, hygroscopic

agent, emollient, plasticizer, antimicrobial, skin permeation enhancer, and/or anti-
irritant. Still further, it should be understood that glycerin and propylene glycol can
also be effective for use in increasing the release rate of a bioactive agent from a

matrix as described herein and increasing bioactive agent utilization. When used,

r emai NSPECTIUS19€9/039045
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about 15 wei ght % about 20 wei ght % about 25 wei ght
% about 30 weight % about 35 weight % about 40

waweioghe409q about 45 wei ght % about 50 wei ght PGT/HR2909/039045

55 wei ght % about 60 weig % and about 65 wei ght %
of the patch, and further including any range of
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Withgug rediigegatio is @Lﬂ%%a&ﬁe‘ﬂ%mﬁ!ﬂ& ithe needfor

refrlgeratlon throughout the distribution network. In the case of vaccine patches, this
is an attribute which would allow distribution of vaccines throughout the world
without the requirement of a reliable cold chain. The use of an anhydrous formulation
can provide still other benefits, including the inherent antimicrobial activity presented
by a formulation that does not contain water, and the ability to provide physically

smaller reservoirs, as there is no required concentration needed to maintain a stable
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that when present in the perneant, it can enhance the
draw ng of subcutaneous fluid fromthe subject into

W@ b@odaiopwvery reservoir. For exanple, and w t hRQE/US2009/039045

limtation, in one aspect QFSU|tabIe hygroscopi c agent
that can be used according 1o the present invention is
manni tol. The addition of a hygroscopic filler
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In an exemplary aspect, the matrix can be constructed and arranged such that it
has a porosity that defines a plurality of interconnected conduits wherein at least a
portion of the plurality of conduits are in communication with the matrix bottom

surface. According to this aspect, the undissolved hydrophilic permeant, and

optionally, the permeation enhancer like a pH control agent can be disposed within at
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havi ng a transdermal pernmeant adm nistration site
conprising at |east one fornmed pathway through a

wher@bogioeal nenbrane, such as a skin | ayer. ASPCT/US2009/039045

descri bed above, the subjeci, can be any living
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capabl e of having a bioactive agent delivered or
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contain water, and the ability to provide physically

SHAYFY B0 theskdn {psmichanngls penpaidng igtorhe haskyif heanatrix thereby
%%&&ﬁ‘é LRk 0951 a@@e%éj%qn(grg p&ﬁiegﬁt%aﬂ vohs %ﬁ&liy%?&%ﬁ%@ﬂk surface

solution. It to be noted that the i nvention al so
Of W@ inghrsx. fftscrw@imgd»d birelReBe Wivanariznm ceajnunpiation witle#f least epe

'f%ﬁ :th}ﬂwQ}p I'(Rl%fl g%ﬁﬁ tlay@&ﬁ%ﬂh%cta&bﬁﬁgﬁeoﬁssﬂﬁ& p}nirpaigiiéie ailns

|vere w-t h the anti ge e sanme patc
réfacize bmoew v relarhy dratinmds thetrhvdrix tordisselve esypioprsd theAs

é)le nlflegﬁtr %sesgc a tr{ét%f éi %oﬁceql?r\c{tii% gﬁﬁjea?t ggolﬁt%no e

nt 1rnven I'nc a matri
Zﬁbphlawomgn he pm)pldsdl rhfaa]s als@ih @mdmamnaﬂmp‘«»sthaﬂwhiﬁt tlssmz layers of

u esc
TR R SHEP PR B GRRToh R RS R R PRy acen
eﬁﬁbﬂxdbﬂffpmy thd feemeit ﬁmga bn@ athiyge, ot BihstepsuE khidproges@and all
dro%ga % g& %, @g a. perneati on enhancer |ike a
CEBHt TOr SE pughdlis aiclionn contact with bi ol ogi cal
mol st B ol paieh dedrliapSHE pre@t Biveitida, HBAIl beapbfeciated
p03|t|oned in fluid copmuni cation wth the at. | east

Shid itioRaTEBle SarAMRY G 2 tHr b S HISHEV Y PP EYraa Ht iz R tile of

Ae2WPhi8 tdal iz R oMtn 82 Gl V@A IMYREry AbviBds 0dye@inG hd
noi sture has cone into contact with the matri x, the

it keoven s B el pepmenpt deliyery. GonyqRapenh tpnsderngb

products rarely utilize more than approximately 30-40% of the bioactive agent present
within the patch. However, using a conventional residual analysis, the delivery
matrices of the present invention can, in one aspect, provide a permeant utilization in
the range of from approximately 10% to approximately 100%, including such
permeant utilizations of about 15%, about 20%, about 25%, about 30%, about 35%,
about 40%, about 45%, about 50%, about 55%, about 60%, about 65%, about 70%,
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delivering at | east a portion of the hydrophilic
perneant and, optionally, at least a portion of the

w@erngad0po©n enhancer back through the bi ol ogi cBECT/US2009/039045

menbrane i nto the subject. r exanple, in one aspect

and without limtation, the %er meant conposition can

have an affinity for subcutaneous fluid such that at

l.6AR Y58, BT 0O Bbut 5, RRUITRN b CHTRAN} aﬂanna@din%i@w

an effective amount of subcutaneous fluid fromt

SHIsF ebpermeh utifrationstdeanidslinm Bew Wiucthe matrix is

posi t Aﬁ&%@ndll? it Wl Qs&@%ﬁfébﬁé& '1185}1 fﬁ’b&ﬁm%tthé I?rés%ht 1ﬁ%tlon

formed pat hway throu e skin layer of a subject

vikat p dblyeafplpﬁtéé ﬁ%ﬁoehmwtpélw pesget mtqnﬁgn tsmpa;blreeé‘@mntammg a

rélé(t%y L%Pstrnn aljglrahgeé)gﬂgg I@Izelﬁggefel Bgtgntﬂﬂ gﬁvciﬁ% ko\fgeqo c:ontmuall}/] ot

tdrsacvismg Dnaiqundmgmndaesomed ammehlakdllwoied mthrrams thetrixathus
%bhn rﬁ/s %ngls 51 ﬁfad ermentg 6 m nﬁ unlcf%ggn thth at least one formed

I{aumvhg tonremel,n acmwemanmna)h levmslfamcwbheﬁi admigstedtionl périoder y

t i ghl t | ub .
By TP b B DL LBt ey b
rag@Suthlity DffoRtepatifwdye sver Iﬂce:\weaejf theltyeatce @i Bige, t»hm aﬁﬁltei'ti but

of,. hydr oph ernmeant. on the skin rface,
i R g S N R R P
ReftrRA toRBntRBIRNERSds lah& 8cvicep FqGROE Felltivag &iterlqiattiteem
ensure a specified release rate, this burs}1 effect can
BETRAEN P RPN LPIUFALEN BeinheeRrttiop Shysdite yiskidhptanepsmotic

Idﬁsﬁlg Rércd Y BRteMRband (D cAlBr @ SOR R ¥ RSPKN thd NemBERk [l X
can be constructed and arranged such that it has a

persey i g yrdioludranhiedos splid; faami Yyt sftrafliioed] puisrliseidey
GEMAUIh SuREGlaloflit thiR8S nuh PREd: (AR of{blil%ctWelé Bltid Yover

of conduits are In conmunication wth t r|x '
st traated skin e end yadd edimesateratidy lsveéérp@eg forcteﬁ‘er the bioactive

‘Agéﬂt T A s@ﬁahaﬁﬂh&}e!s %h@ﬁh@%?o%uve g% ﬁrés%f?ﬂh 't})é’soﬁ&‘e

P rneati on en ncer ke a p contr can
dorspostboutany heter ethérabant tha ppoerttedry hé bmdyevuplhu rra¢rmocyesoﬂn

' h I
SRSl P08 T B PP T e
tskin (p)l:rg'h‘dedtby Iakeaﬂig thHKmtérmDﬂﬂufepBajf theaint Sbclmhgtl’thetyl't&:come

[S)Srrrl%ea%‘ﬁ %B%m%nﬁ% WB%I‘ rpﬁ,re%?(ﬁo a c%ﬁrge 8%?018%t P |'c11 ow %11Ji)8utane%lallsS ﬁuig to
Reit reatbjen, dabEeoLtuspdnd @hea:)l(ﬁlidtlwgfeﬁtohndagﬁﬂ_ﬂlodfl thpdisetied

withint matri x, thereb bI|n ffusion or

O Shatkd Dot b adkyr bogErain s o i thiss S fayebus
Rhginegi cal nmenbrane and into the subject. Various
rrechanlsrrs of transggrt can affect the dispersion and

moveme At ION R HRAES FEGAINSEBIPYRTIER G HereAt R ey 1o

icOhRnti RIS khdvil &SN e prdvitliANSs HIRALTBR g ad 1R LHE ant

di sposed within the matrix becones available to the
ongiavehemhiidephifiepesasant Bpesedicry- thoe CHimplo Ipecimbadiaest
e ROGL IR ¥R e dikd Mcﬁ@ésfbgpo'lﬁﬁ& g Eﬁe%lyﬂ{er SHERARDH IR

in the surroundi ng tissue.” Once |n sol ution or
Parpreptiopmoside, furBicoincloding pryorargeabilife enhancer (like a pH control

agent), solubility control agent, and/or optional filler, can be dry-mixed together using

a heated kneading mixer. If the permeant includes a plurality of components, the
plurality of permeant composition components can, if desired, be premixed to ensure

a homogenous permeant composition prior to the mixing of the permeant with the
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transport nmechanismfor the mcro-particul ate perneant
via the treated outer layers and into or through the

wae@bhiziob@ayers of the skin and into the subj eckCT/BS20091€39045

process continues over tine the voids formed by the

perneant that |eaves the pa ch and noves into the skin

form channel s penetrating into the body of the matrix

tpta%ﬁhy mRlrRMh4edg sddipkinnasd pra%réﬁ&ﬁg,tlpdém&&cmerﬁéﬁ&tmed
han was initially present at the surface of

rfﬂthﬁlaap e AOCOTOHY PGP YRl rgSigseplearikeig t he matri x |n

commu 'Tfh&f’éhfp%tu% §e¥hn§tof {Rasking E‘y‘?stefn%%ﬁﬂl b‘é%‘iéﬁ%&uéh% et

a skin layer of a subject, subcutaneous can
pshecﬁﬂmlaanolémﬁr&ma%alamv sph thag yiehn bf km@ndabut @At gocgh
tap?o 1%05 'Iﬁ% t¥n 0@ klﬁ?)g{% Iolgerr?l%'a?hpg otngrﬁs P cﬁ%@ﬂ&noﬂo‘ﬁre of
such, a re iV concentration of perneant
sl dapnnct@nt csnula@ﬁmmrow o dlre H@Glcplaowlﬂmdlq mamx mteallatsmdlthﬁ
the v S e in.
%QHN"A tS ?5 dl?p%s&? h re?n Ag otrﬁré%ly, oﬁg Gt Sk?l%/rlgla eart é eaa%teepo
Iredddy abtmlnl sudrﬁplemltmgga&mhetera m&omoerpmmg unbee E@erieandtionn

3t 3P e B Gt pPif e PobRe s e o R PO Yagms

fod theideiveay PviceiRompaang]i If(ﬁ@xirﬁplb Hamphesedit ot sti@Riseon, | t

will be appre t hat osslble to achi eve
B b B G TFOVEPe DD et FEEARE AR e B g, o
hey ethef REieedrs@adlel zed by conventional transder nal

delivery devices, systens and net hods known f
t r ans 4B PRAMCHE AehyaRt dHiSP Fapetisp, b e@aﬁwgﬁwe&ﬁ%ﬁw desired

tiginR e R binB QSR LsSs TnakElaNgdfiflohZHpRIRiRatlHdM1 mm to
approxi mately 30-40% of the bioactive agent present

\ﬁpmrﬁmﬁlaﬁlﬁ@%@fﬂe Hclupinge vy thickpenseg asabostfy @b% 841, about 0.5,

RE&l dWakn AN Y bt 10100 So el 4.0/ 8bYut PBIr &SRS '{)rb? even any
present invention can, in one aspect, provide
pj@gn@éihtckmsmdzavddd‘rpm etehvelues e csgmisle.dha thlckness can be in
JFRL 7 IoRLe!
suc 1‘?‘%:er neglna%ﬁoﬁtgbl lltﬂgg?olo %&gtxlof a o%rtév%gﬁou{ Eout O /qOut 10
abouto 2E9%ndaib wult bSPPecalrd wpoBE¥sticatgoht prd@yg inadndion thhbdie

B0918 i, 20t Saibiso Py SHK UM R0 Bl

abd/ut th®BéGradc diellvalgll panhmw@mfoy a gaalgpermfeam eommrtton dehvery
deri v

tions
iy Rt SRR B LSl Rl BE RSBl Dviad F ek vy
mrl]lﬁsleaﬁdeﬂ tﬁ‘pﬁﬁide@uﬂoﬁé&ﬁﬁdrﬁinﬂ&:lttlo‘ﬁlq)blyo?md’c_bﬁdl@@c@ﬁdﬂl ng to
t he resent .1 nventron 1.S ca o] Ilntalnin a .
DR o SR o 4R S et i S6hs it be
pedan bbtaedby ¥iend sKiR i @e R tFORh ndtadrt Yhafl infEolovdineg or

suspendi ng undi ssol ved perneant di sposed within the
FRRGINENtaifly s enabl i ng suspended or di ssol ved per neant

i N comiRicabiigRniMtidbradesdiBaghy BRcHAFINREN BahOWB¥sdi a

remain at or near saturation levels for extended

AurAtY ftthabgabknpaded adix iBg a gestgtiallypagfpy thigknesy and then
REHEE BHveR@nal GE cut®REMERN R H&E ik YighiXhade! Jrkthe defibery BASE.

bet ween
Alternatively, the processing of the admix can be achieved by extrusion of the heated

admix through a die which forms a ribbon of substantial uniform width and thickness,
from which the delivery device can be cut either by chopping the ribbon into desired
lengths forming, for example, rectangular dosage forms, or die cutting the final

dosage form out of the ribbon. In one embodiment, using a die cutting method on the
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a plurality of forned pathways over the area of the
treated skin site, with an inert, but effectively

w@ousionat ri x, keeping the required vol ume of PET/UB2009/689045

a mnimum In contrast, conyentional nethods and
devices require a relatively larger quantity of
permeant to create the saturation point condition in

Rk &&led HBbM, ﬁie(ﬂ)rdclaﬁlmh%wh Cur@Ed B J@gﬁfgﬁé&@ r&@zuetﬂtbe

per meant to enter the skinthan it does wh
seeoregAges] of thy Blhopdefi %fteaﬁlelﬁrﬁoquétwlm@édtamwa? J@tpsth% it

ff%d'@fthWrﬁ%n@/eh‘iqﬁﬂﬁ%{rh%ﬁle Rt fchle'vﬁhg'aqleé’rrzegaeﬂo&s%ﬁoc%g’s%f’US

formulation, It takes a nuch quant

wiisiag thevaw geapencnts apdbipaning e ﬁmé Segﬁ tokn pf ’@13 ﬂ@n@n d
i el daf t he
%loactlve aggﬁgéﬁgq%ﬂ%%aﬁ?ﬁg%g%“%%}%%EQF g%§¥m9he

trhiendaitcad Dpwah@bﬂtcomsorpmsuenlta jubstaiitielly mhifodmfapd m
Vl\{lo%nggel'rlltousa{‘ %tny)\q of'of %t h% ea{l %hﬁhlep {s %?lneveﬁdl"hbeyresuﬂ%g

m Cropores.
mmmmknmndwnbyhahntmep&ysﬁmmmisremhbhﬁﬂk&ymtmeﬁaﬂubmuﬁ
ﬁnnels |n the skin provided by altering the
MPSrs of the skin such that they become

per meabdtél a(ildﬂhblmgpdcb@ coanti@al iodent @stingd@gietecan be used

ficient to a ubcut aneous f X
St MrtInfved B FSRSEL AR Pritetcnbieh GuStise it SCappte
tniey 1 cdk |CE’IWI‘1§€h aqediyrﬁsslhtyle@h@ rméthl}ﬁ ReDiegon?i @H}Qtabétﬁe 3PP
to n1grate into the Vi a these sane agueo
QFAHREIPIOPY hicC LS ?tbmc: apgiene;  dhsirdpnapy;ert raﬁs@mres The

LAY BerREntR8d BpuUAb LM CEEpRY¥nR B GeNNEREPRAN Y
known neans for providing a solid matrix having at

Idésaaly edotodyaiiginsdion Peiarishyad Bisrieslties peoprsiantcan thep pewed into

tf&%{s%'aﬂng fFRIdeE%aTRE Gnd éhgpep %e%@f@&fi' JUBiNLs tﬂ@ﬁl@ﬁyﬁ:ﬁ@chlorlde
delivery device includes a polyner matrix, the polyner

aniithity by ofhoteicd opetheredatrerevivg ésiTpYige the paimeaeirdelivery device.
| ncl udinge &Y Hﬁ%ﬂ%?ml 1ig g%{reSiQJéatﬁé?f‘eﬁau% hllﬁSuIﬁ’s &*ﬂl&gmef ol

agent), so | Ity contr agent or opti onal
fag¢nt@r, pemmnblb‘ef chanceris €liketpbigentielragassi ngplebilite s | agent(s),

K’El% #néﬂt@é)ea{ndtnk truE F&teﬁ?l Ql'ﬂ% éd’]&s elﬂlqg ?roeldgl llféra%%l edyﬂux

onen
cra:terpbtthe pd:rmea:rammo aﬁuhjels pyed] asbbe qhasxmd dmahdn@r eﬁfez:tuwe a

sition m Xi n f
PP TR BRI Rt e B ek & P ol
?ﬁd hlaambsmg gecll, andi anghunt Ifelade&:oraqﬁedeteﬁﬁmb@ arﬂel[nft of lb‘[&ﬂ:xlve

or e on, a conventl ona r ot seri m xer The

o A8 e e T el e oL R et by g
M1ghmag Ry ghe fedmeédnt edthgdigiop aidf ekl bapreRat rmrahouningr i al
to soften such that it can be kneaded, but not so high
S8MPRS It RgTFEE VRS atnr?@teémm@ﬁém@a}tpf bgrelid BaiFixegiich can

GRIVRRNGNE R terHhed rfOsdiahi RASal Enc@ht GRWicHe dependent on
the properties of the particular polyneric matrix

mat er {aneammect e cprchiaion of Bndisolypdprawetnt diveesed within the
AR RGEN oir R RsiBhe St ipkdvideNhd AiLir@ datiidal pldGatfiRY €hat Bpon

exposure to a moisture source, such as the subcutaneous fluid obtained from the
micropores in the skin, the moisture will dissolve or suspend the undissolved
permeant such that aqueous channels develop into and through the matrix,
progressively forming throughout the matrix until the required amount of permeant

needed to be delivered to the subject through the micropores has been dissolved or
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readi |y obtain such operating paraneters w thout
requi ri ng undue experinentation. The resulting

wheavAkseaded mi xture can then processed into PCT/US2009/039045

i ndi vi dual dosage forns of zﬂs del i very device
conprising, for exanple, sheets cut or otherw se
configured into any desired shape such as a circular,
QhdpbiRtcl GAd diffLQALRBO BEse cREHABK Bhrodfh ABYHiGbHREs H8$htd ar
shape. The perneant delivery devi cé can al so be
raMeRtackinr By chepsigyhcrppropEeLe fHioslaripagx canke|cqartiygted which
n%h&%ﬁ%§§%§mh&ﬂ&@ﬁofﬁ@%&nﬁémﬁﬁ9%%&@@%@%“&%&&%MbﬁvQAh&E“
to approxi nately I ncludi ng such thicknesses as
apeers dags:ls falyoed bmhqsollat@@lftonoasst meyss progesgyela huther into
E%QSMQQOUt 10. 0, about 15.0, about 20.0, and about

.0 or even any range of thicknesses derived from
theseFmﬁwuewﬂmﬁbmﬂ@x@mpbmnﬂagQBthbkﬁ&ssamdnlmémkdnthe

; e etoco?fogt 1%‘ rglgg C rat? g‘&igf)n o%é?w%?&in% mo%l éhe ) u%lh‘q(e ?)/f"tg

dppreeiagte d ﬂnp elnn prsacy, irtitigortehiganpe mmi phys\rcdngwad) n t hat
for

d
v At G et e nE oy R BB Py M imimie
debbnseriyhipiting ae inflasnfa@iy Rs/inve edqmﬂm@mhen@ompmwlﬁmgm

del iyery devi.c For exa n, .one spect it

GO 6356 Giedis s, T ke s 81, BF BEirstg Moo "t o
RN E@evite t@P@Tde ackiTbadt Ea‘td\amblofé nREE hﬁaded AeC ok diogitYate
such custom zati on and o t|n1zat|§n of the partlcular

dat thpekip tigwipt eal PG HSIHISHYE ASFtBe FYSLEH §3) DS BadE R by

QREerly fdpkdidbld RedrRs A lintbr FHBRURBCt R ilith aldt TBIC8Ily affect
routi ne experinentation. In one enbodi nen this

pheduiesssymgenedplingy st onpl | shed by mel t-pressing a
quant if yeQbnbhfighcReRee %mr@ﬂb?ﬁ thdth@rid can be controlled

substantial ly unlforn1th|ckness and then using a
dlravahrth¢ arddationdif e vaniaty piigplyreqrisopecics. besmpplyaersimpayl affect the

%Bf%@‘?y QE thd B@t{&etﬁér%ﬁ}; Hmﬁi?l}é e Vaﬂbhﬁ evefg}/sﬁ ke the

rocessing o e adm X e ac extrusi on
oErndant dwam@dbladfmnkartchlﬁfd @gchthas dﬁfﬁlmmpmrplbﬁpme@nt pinddtron
' i ch
?pﬁrn’?eg&? {ysééﬁlln% fl\peé}é n egé Eol)?ﬂgs e(rc‘fﬁgg %C%Rr(l) %fgﬁég‘\évé{‘@% o
rsolioble varigty, onaj'elﬂﬂorbedblleemgmhe‘ohef agnitabilgy of 10t6rwndlfplhcbt,o the

rectan r dos forns [ e cutt
SRS p SRRy R P p i hia okl eri o he
Uiin N OF ol exhingple irttérititil freitd Mﬁbhdﬂrehhleﬁbﬁbf diskethtion bbhe peridaent
processi.ng nmachi n can rther b nf.j gur ed

G B [ B L Candtigaurety R rac R AT fon gf fhgpwater-
tsbiabidipelyidt, tiud @fRdtia 619 duittol liddedekivri botht Behet Wﬂb‘ltsofl&)%j of

t he, m xi ng/ ext rudi ng machi ne, thus achievi ng

e 7 SlE sl Bredisdutqgf anyagrglupli@o b %‘rfﬁ%’llfé‘h %
RtGleak OMNidBsity e t}fel Al enGRSRARE W REIMRY 2kt Y heshs to control
Alternatlvel a cryo-mlled polyneric powder coul d be
Weboedy o diggolu {\@n Alternatlvely, the dissolution of the polymer may result in a

film environment in which the effective concentrations of the permeant or
permeability enhancer(s) are lower than in the absence of dissolved polymer, thereby
lowering the rate of delivery.

It should also be understood that the device of the present invention is not

limited to aspects comprising a single delivery patch, but further embodies aspects

including a plurality of delivery patches. For example, as depicted in Figure 3, in one
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per meant and optional other conponents until a
substantially uniformand honogenous distribution of

wo b@patoseant and pol yner is achi eved. The reseCT/US2ZP09/039045

m xture can then be hot or ﬁfld press forned, or nelt

extruded into the final deslred delivery device shape.
In still another aspect, a conventi onal sol vent

Q@Rtd (RYIREQCR AR ifddht RReMRALaRSHIEE D pluR&i B delivery matrices
material is dissolved into an organic solvent such as,

OB Feserx@ifrp1ositionssting epted @rpigemgas; Ariiupiyated; 2 gelfvery metH or
'?@s‘éﬂ% r Zﬁtc!ﬁy éonﬁﬁfs@ 1 ex%nbl)é lan@%ﬁﬁ@ft ﬁmlt%&pﬂﬁee%ﬁﬁ@ahte

i sopropyl acetaté€, ethanol, acetone or their

o ey mptaices (ar lysmwcxtsm 286), 20 aph F0(ssisivietkedos pvigsd and
3H%ﬁgpghtother conmponents can then be added to the

I ssol ved polyneric matrix material and the resulting
suspendematichn a divaee gpoerdiad td the orekat myeitanicayinchide a

%E %hht? gf I%atrlﬁ?s%%gggne%%? an %(Eacef?toolr \s{ﬁn%% siild %Q%}%Sﬁsﬁlg ®mn still
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BREPGse PG ahe bPulath Jloiafi b PR Rk ey
@eavﬁm@aa hiuttiyayereh preait] of) de(ibérk eapides omkrei as &@ﬂﬂhﬁe)f is

SR atesr oAy o bR Bt BT BGU e 4 oo

dfﬁﬁéd(ﬁi@r 4 b@detérﬁﬁ@d@%rnﬁéﬁﬁt AARNATRARADN p&HAA, AusSspeit ondSf
s the d duration _or_ effective
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CRIAYIE, S offe dspdck, RGN SPEMy eryThiiiced SarPoed RSV MYl VANt least
in an amount relative to a predeterm ned amount of

Ve aetricoeinglydndiffergpg dimensiga Flgestigs pingdetherasps gt least
bE G RRAREIBN bd QRANR I acPh LA c}{ﬁ‘er@&%@meaﬁé dosfpb@tidnvel vy,

t he perneant conE05|t|on itself can be present in an

alﬁmmd therding dirprdsdnpthenaspecs| ibis icoenplatgd habaiplveatify efeglivery
L ceglf t (?Vl&e(al\{l}{%rer@Eﬁ bokhe émfa‘ﬁpr &%tl@creg}ﬂcgﬁ & different

pre etern1 ed rate of transdernal” perneant F¥usion.

Ipprmesaet cagpesition. t he concentrati on of undi ssol ved

per e Lt hin.th r

desi g ﬁﬂ; 111?ao§t§?roa\%/ ga tpEuéﬂgé gﬁge?lgg%g El%i rﬁaﬁﬁ&‘é 951{ be

pnahabmimbymehamdupmnmﬂxmn&nmépﬂmmaﬂnmmstnynSEHV@g

he s cut a obt ai
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channel deve intq and throu t he mat
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fb@@bllwe&ﬁ oAl g Eos PR ivRaRherd 8RUSEr thet ddetadielitiiy &rtRdeded of
t he subject through the m cropores has, been dlssolved

Shesulpiah fia- é%ﬁlatoe;lﬂ%ﬂfaj@%awﬁqﬁwsaw PEaE indthesh puiltiple layers

HRVRKG B trhRRefal HQROFAT st v hidh @n bdjBst SHDh G to e SfstirRal. BY
ch005|ng the appropriate ratios, a matrix can be

COHHBRIP. (38 s8I AGTEVRTY] SHEefp 631 baranStENgisd faeRmpliniept the patypl
tcH@adPa%rcgfﬁéé']&f A beh& JIROEd KetdbdikmPBueELERS IhRlafoUhtd

hese
bloactlve agent delivered over the dosing period in a programmed fashion to provide

better therapy.
Additional methods for providing permeant release rate control can include,
but are not limited to, altering the physical design of the matrix, altering the

tortuosity of the diffusion paths formed as the dissolution front migrates into the
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W@ piovarbe sol ubility control

aqueous channel s fornmed by the solution front as it
noves progressively further into the matrix. Further,

be included in the device gf control the release rate
of the bioactive agent, %y the solubility of the
bi oactive agent in the skin tissues, inhibit or
%Hﬁ%ﬂ% B6icE 61 By ROYSIBRIIoE athehRA Hﬁféﬁamﬁﬁy the d¥ion
af fected tissue such as, but not |imted f boostlng
A SR eV Bechanismg WER Fsr?gﬁpﬁhﬁ?dnmtﬂahﬁ%ﬁft @rlgyer within the
EiO A One %ﬁd@na{t thé yélﬂﬁ%atﬁ?ba{ht&'fwn{bg v@thsa%%ﬁéaed
pHrange in the tissue, and the like. To this end, b
é@ﬁg@ pm&tewhlg cphfect denfdcg éw tegag dasigned t@rlmrtaa@tha syrédce axse of
s‘i‘m Vté%hf‘a@n SufFadt? &&E@bﬁlgq%et ARG 1R B Iﬁeﬁﬁ;?a&oﬁﬁé
ki n tlssues a e bioactive agent e
wst témmtah rd@@Oﬁraldaetotiblb@ctw tagmrmltcythf: épdantatidce between the
r inte r j: e I that
R T A L A G RO A
@nﬁwmmm@dnnasﬂwtnMwnegﬁmmSMﬁmmmbamﬁmugmhhemmmh@snﬁmmux

b | ed thr
TRRsRE AR Nl B BT TERE hefuprRtifRuS
10134633 intt(yth@fnatrb:ethla’ﬁhk ioRthe tbhﬁétﬁb)agéﬂt Rl k1o dotve as the effect of

vai | abi I nt er st p nt or
st e freappedimyret i gherabd Gy BT Ro Bves
_F?_lﬁﬁ ﬂ’%&i@ﬂ}lr angé emuRe 'E%aﬂﬁlﬂyl sh&f;@rhh’@:c’bﬁ%[hn@&)leﬂtﬂ@dah%iﬁﬂutﬁe but

ese 0 ners, especla en o wat er.sol u e
mrwétlgmeqvﬂycw@oglé pgtfpr@yw 1 Y Othﬁze S SYERYiRginfq g of

Ity Sithdr lpalnatt)l hkdheh Or diNBe RBY MRAIEh oRR B4 RinARNL TR AR Al ahY

enhancer (s) and thereby control their egress fromthe
fcpmpleteigtes axigihihe aartiplh plaptsane denth of 3tan @ssarment of depths.

rE%&ldh&lEﬁ aﬁ}pﬁhygbﬁ it FthOhattiR enPEHIBR Mhe hrface arca exposed

per meabi | I't'y "enhancer(s) can be partially consumed by
tigrehe diss%llngu tlngmpresentedaa figtreicwpprigh (ceuld b yiedito taflpiie flux at

Qfglfuﬁfétt %Jl%qtsc(ﬂﬂﬁﬁéc' le‘{s'éw%%ﬁ)ldl $6Mm¥ o {h E)H)%%s%s Ltul for forming

wat er - sol e sp ternative I'Ssol utlon
cblte rmatyig irethisgadnaén laclpxtﬂ lytr‘r@re rtoahmrtecttql ¢xtijupiom ¥ tanpare eas BNg,

{1c\f1 n?c&% ch%ngfr{)flﬁg metl 1@ ?ag& n[ia%ﬂirf{ﬁl% él!l etcmg oiaflo‘cb%mg

I'Tvery=o
fphtcess natalny ebrybmathm tishirgg ol hesa textumﬁg :tﬂd@up@hlyrrmﬂf tlnmyatnx in

5t bRk TR ELER TR oVt oo b€ s
emlnam (ﬁrs( &)th@]n@erlpm o fhasurfade bie edis evigleretdrerdt &stagme d,
poI gl ereby l.owerin the Late of deliyver

é‘HS H&P %Wé NGB DHGE PR 5ed bpttomesuriage %?f‘e‘
Riegisent Ab SHoRMt & Adliveis nvditix to(m tﬁdcmr@é@%&tusedmmlsﬁﬂfm
a_single delivery fDat ch, but furt her enbqQdi es aspects
i2A atlﬁt%fae Sexrasksarfpgeyromprisgs pisgrags pf agag Pestoratiegs 28.

exanpliQyill 88 asiR&iiféehoh Practidlhs Be Prest iRBRRHARS thel ddBices
devi ce of the instant invention can include a

Fglpwlgq:q lteyel@panot@ms%tp);raﬁ%ym%]é@e iver a permeant for extended

administration periods. To that end, a delivery matrix as described herein can be used
to transdermally deliver a permeant to a subject over a predetermined administration
period ranging from approximately 5 minutes up to approximately 400 hours or more,
including administration periods of approximately 1, 5, 10, 12, 15, 18, 20, 24, 30, 36,
45, 50 minutes and approximately 1, 5, 9, 10, 12, 15, 18, 20, 24, 30, 36, 45, 50, 100,
150, 200, 250, 300 and 350 hours. Alternatively, the devices of the instant invention

agents and/ or fi |PEF/ES1HAN039045
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wa@ompneeeq for exanple and wi t hout

or reservoirs positioned in a stacked arrangenent. As
illustrated, a delivery matrix or reservoir 20 can

permeant delivery matrices fﬁr reservoirs), 20(a),
20(b) and 20(c) positioned a stacked arrangenent.
Alternatively, a device according to the present

IcRY 8Os @B t%guelnﬁﬂlmv& alPrdlfc®bhin¥d %odﬁ@%fﬁe@ﬁ&nt during a
positioned in an adjacent or side-by-s

Peqdgierpineidminiptrpation ppriod{gbote b nysyecte, ab@ltdéwrc about 1 hour

Q&%ﬁé Rrd, ‘ab&f? % tcpﬁt%ﬁ? IE hdufY %Hu't Wto%@@ut%@ Gbid eab@ut 30 fo
nbi nation of a plurality of stacked matrices and

@bw ap heys, @boxaép achout Hehduperlpuhdl toiabey 12Bhoyss. gud @Neng
"ﬁbgﬂfll& {oaa‘f)gﬁtel%o ’%1% ain' Jtﬁ’er Q%Fgcﬁinleﬁtt? e %Eé §GRe inXYQrﬁr ern
as each layer I's sequentia accéssed by the

wmgsmhumnbﬂuﬁﬂmmummﬂﬂewbyéde®e¢Mﬁmﬁammwﬂemswﬁmép@nman

%rlﬁ/%a{ Il)r%?eh ?rg:rd]glgﬁ%?nﬁsgrggﬁnrep 8%&%%5{713 8ayf i}]b%upé ?ay% %BIOIRI’.}

khwéor the resulting PK profile of the perneant in the

subj ect .. .For, e | e l.ural it

o vap iy FRACR elhed B AHEG roPalit  Fabdbedipe

ﬂ’ﬂﬁﬁdet}ﬂﬁng i bigeeatidin pbesde Athickied®n Sicategices of the present invention
acter.i n anot her

S ect, at |east two
A R A S e A e
PEATEANE t1EQRoISEd @@ﬁspéﬁmqiefrﬁant er ﬂib BaturbiorSgoiidt for
anot her aﬂgect |hd%§lcontenp ated that a plurality of

Gaendrddgrionsiof fitgs rfey bﬁP%‘ﬂ?F‘&é‘ﬂ“\%ﬁéF]@“\é@%Wg%PSfW’é

Prddsiad blaYic@l caBthéh&Res hoeidede antandiihd fMadtce PR fH¥EGMRcd
conposition. In still another aspect, a plurality of

pathiven Hrougd thacpeyingi the e layerpt s subieqt AHGEtEAGHEE de
%bmﬁ@%ﬁéw é%?eﬁdéh%h%ﬁra%n P RRL ThR, RLRARIH\UBpREERY that

deli'very. This can be done with a conpletely passive
dlhef deligérp de\gges é e whrsersiiyertina cde b¢ canstyuateshand prpnrged to

Q[anﬁ}f ﬁfe‘d@tgrnl%édhe@el Bf !:dn‘i Xvth\flr{ﬁg%ér?ér de@){e%traﬁrémﬁs%qﬁon

cont al hi ng per neant sone not
$©h®t|on front noves through the matrix, bioactive

agent xéqqﬁgrg%%' i Jft cgr%mg% ¥nd a‘é{)écl? o tg?&fégeélpﬁl%n(%%ﬁ s

wher e ai ns t he
slopicted onF 1g1rre Ht As Qustraed, zhemgemhleryhiemme pioveieagemsdermal
prav

content | ers

th‘%‘.t%%ﬁS?I 1006‘%1“? %F‘;?eh‘f/)e& %ﬁ%rlvm?f rX?al b‘g%sl%ﬁ SOy fyglescribed
iheifelnu XThie (delb@r}t)lmhﬂrlﬁﬁﬁ conft@ictedaadpdragedduch ﬂ&uit hik Oep sweicy
) tenmca constructed to co i ment. the natural
P T A T R T e

kb Saehod ing 1§daepaaﬂm1wbm@tteb; kORE top\erfagem thedeliveyemedlix.
over the dosing period in a programred fashion to

AR 845 21RechdR 9ré1f>r tpﬁ@?aéﬂgly atfy dhe 9o 3ﬁ9ﬂv NREPHGJE gy of a subject,
REBACKh & SipP 6t B &dan bELiRABAdKRdpRd SR tKRkt peBphetdlis lck@dds

beyond the delivery matrix. Further, at least a portion of the inwardly facing surface
of the peripherally extending backing support layer can further comprise an adhesive
layer 50 deposited thereon. As one of skill in the art will appreciate, the adhesive
layer deposited on at least a portion of the backing layer which extends beyond the
periphery of the matrix can provide a peripheral adhesive attachment system.
Alternatively, it is also contemplated that the delivery matrix can be designed

so0 as to have a skin contact surface tacky enough to releasably adhere directly to the

[imtation, PEHD8I909/039045
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but are not Iimted to, altering the physical design
of the matrix, altering the tortuosity of the

waledobazioen pat hs forned as t he di ssol uti on fr oPCT/US2009/039045

mgrates into thematri x, AEBrChOi ce of anhydrous
pol ymer or other matrix material, or by the addition
of specific rate-limting nechani sns such as a

SRBGF b k@B &MEniATmikOME fotdMstzB bPtht Bﬁcﬁrﬁ{drrbaame h{é rOce
enbodi nent, the polyner matrix can be fornmed with a

9P disi iieppkpral @fllmwe- t(bmamw Qikficient adhesien tosadherg ghe pateh do the
Lt ife &’lﬁaicﬁifb?%etp%tch %51%?1% tdhe 1spiryf &Cﬁdaf’%)e ¢ Qfi gehe
skin contact surface. y I NCr easli ng f surface area
lappragietad vima nmtlm of thigivertien distlasedihigesin thattsu@l a afria cyf be
t ce
B3 By thr RRBE kAR phBb AL b HER o BHETS
esugant, agl/ erpelandablgtyeanham;mt asawellfa!s the rofnufaguripg pwcess ve
%%ed etersA%uEﬁ]g t1k?n1 Icélln eg&‘te %n‘é‘%k{z‘ Iorl? cgfhs 111”9%6' a)lgt w1?h%ut the
Xt ar'ed’su ?ace I'S epei ete

pneasmr tndes egeneten@atomg | nt o t he pol ymer rmt r | x ext end
furt h o t he act A
Lent Thg PERE SRR ED eha® et S by fie M RFlALE
gwlﬁs&t@e Mfeﬁ&tlbﬁg ahe@isacklingkulipshéder dande btileddn ﬁmmll}aeml-

I SSO ront noves into e t he mat
e SR T AT Rt B S o

akEmplOthel IMITERAeri® pro@ict, WA bio0IAS adRa b @ lcdinf@NE 2 vapor
series %f hol es extending into the matrjx, either

psicehle bgeking tupigHlydiavige Plg%lﬁéw%dg%lefaﬁ?eo@gwn%qr wgar periods. In

QAIRLN @ld 1BRasRratP 8f thé Blug@Ng QR Bh Be OpkBRed BY doBiréINgy the
partials all at one depth or at an assortnent of

dep pheateitggsnert thfough thy ﬁyn brijlesignane the semipgrageblehacking
@Hﬁﬂohﬁa}eh%h H@ﬁéefﬂc‘%ﬁeaﬁ REps WahRRRIAER (IXAKSEth &Herths%s a
di'ssolving fluid presented via the m cropores, coul
m@rm@nplctelywacrluwe lraplgng gy beprefeaiied mdqrutmnswu the @ammal
f%gﬁﬂa{f?&l S M@tﬂ& fBﬁHuB@lnan%S’lﬁﬁhu‘?J thh{1€ a&%s%@@fr&g%t ME&‘BH
r forming the matrix in thi's manner Inc are
rigmell ipathvebdnggth ebctnaw;hlammbb't ampélhag, frocl:lamnsergdermal water
n W Oie-c | [
%é ﬁlﬂ&u the 1n§1[: sllénsuﬂglil and %&Weg%{gut—: f(ﬂglecrl %gxgé/( )or any
eﬁdtehlanmly,olm ltabkeing oefn beﬂmis eeotaleo«tcums mgtothn@ta lhgdlralmamg tlm‘

M5 PEPS Sl B R0 ol BB bl RS L Rt G
ij $ﬁadé eentifperrhayrro pll @GcedteDRedr hEarSdﬂdSrfs&Cﬂu@ﬁ astH’e:&eIdehéslon

reference to Figure 2, an exenplary delivery
r?ﬁ P‘i]QWEro‘FH)t?tﬂoéll ng an enhanced bottom surface area is

depi C?l“ﬁ@pate‘}ﬁasml\ﬁ%anguﬁl@r in¢RIdY ]? @Bélibééz(pr\%ﬁ%éﬁj@e r61@zﬂ;ﬁ layer 40
co r's a texture ottom surface erein t
?W@ga@&ﬁ? Bokect Aggrt agpostion of die hottogpurfgeq @b the delfvery

mrﬁ@fréﬁl le@NFongBatal dleMbntd uBhRRBYIECHE & RAsHROM one aspect, the
practicing the present invention that the devices

dERAtV pEsdPaprelrEr e Reremevabdetscwsd tora fademeionyf auinheretly
%xi@ﬁ&ﬂ?ﬁ'&[&m‘g Qﬁpp%ﬁtla%%fiﬁé%m%dcﬁé Rins&ivahi @ 'ﬂeﬁﬁfté@tﬁ@reon-r%s will

I'i very matrix as described herein can be
lbs @nprtcaat@dr &r@w@tlﬁmng of tHerdlapeg layer peqopdingto thip agpeefunb} endy

%chfqdeg pR)Ee%qgﬁ %rtﬁ@ lgb%l%masqf.ﬁl&' of ttﬁea&eh{?&y matrix but can further add a
protective layer to the adhesive layer deposited on the peripherally extending portion

of the backing support layer. The patch assembly comprising the delivery matrix,
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peri od ranging fromapproximately 5 mnutes up to
approxi mately 400 hours or nore, including

W@elevn2edd at i on peri ods of approximately 1, 5,PAQODPSZBI/039045

15, 18, 20, 24, 30, 36, 45, 7'50 m nut es and
approxi mately 1, 5. 9, 10, A2, 15, 18, 20, 24, 30, 36,
45, 50, 100, 150, 200, 250, 300 and 350 hours.

%élﬁﬂg‘s%bft)d{'?ﬂayer 4dlﬂ@sn€éqwe9 e%d ]]s}&e&% rbIB&E 3ktr daR IRAHIREERN

be used to transdermally Iver a predeterm ne

anndhtidust pepsh gadseel eél@lli“%tng a predet er ni ned
adm n hls(‘ir{e%hibgﬂ‘inféﬁtr hlpgceg%la?}b@éﬁ/eé rﬁgtﬂy&c%&dﬁr% té‘ﬁf%lf)}esént

hour, about 1 hour to out hours, about 6 to about
112veh@mm0wé¢§@uﬁeﬂ1® fovcaapiogthe 3Gndemal flug pbriper@eant mto a

t : )
e
laenerts the Inretipdvempese ouiivivin ssubjehichading i ¢essdofmal hermeant
381% nasérta 16nn§{t %18&15 rrl(ci:ijgaap[ lé)agffon%? mt68 %t \gfﬂysgl?ougﬁthe Skl‘ijl(?lili,};e}'/ As

pmmid&tm Memebh cactan be¢ atyrlazhng(mgmsm hmhrrgfat Ebs:l whe kidhygr

a r abo t 7. d il e not
e N Db AR g ish M1 il ThSunienutP o
mednahdl vatlyas ﬁmgxaa;qm ralhamaﬁtubgmt aﬁran @nlarnaﬁzh |aq3eetdthbyuﬁj&tﬁ
devtces of t inventio ﬂ e resul t. of

b R R S AT IET Pt B B e e SR I | ng
fpf@mtn@iem@idahBgugeh@ndlpmpl ved or suspended permeant
near the saturation point for. extended periqds of
time. The tr?"éd?r{ﬁlﬁltH?é‘?le%‘é?qn%‘éﬁattoﬁétte Fﬁ@%‘@“ﬁeé |0§t‘t I¢ast gne

hhaRda ?ﬁtﬁw hoRSLSEH By GoAtH-QMjSct CRfk SAARNELY BS fRheybyde
an anti-healing influence on the forned pat hway

©RY Sty h@vap@eﬁnﬁ gPrivrovidiee SRty opglht skdn @M@' qf @pubject.
Farthdd €hd, SRNRRGHAG DR P Adn{eymétﬂoda&%ﬁﬂﬁ%&%to? %?éjsmall

adm ni stration periods. Thus, it shoul e appreci at ed
tapfetcial preendegh.i oF EHgroRiees in g s’ wikhan Peeermnge plvie RA0gpicoan

Q@ro?o&g?ld%gtaﬁ&tﬁqga%E?d?ﬂ@@ou’ﬁ ﬁdjt‘é'abé{ﬁ‘ 06, B g‘?%&%%&ﬁ‘d

I"'eve rmeant over virtually any e3| re
#briand gbquaﬂ(i)(bm apeurt i80@ mickpnsexwrpdndriyto e mgeomalean;, dichging

'gBOuQrf‘%‘o %?o%igdo ?t{od %’Uftofaégli%{gr ab&)‘t%ﬁtﬂ% %uj[ Do gl?chit 56 &%hbbit

;Sﬂmblouitelfﬁ)oao shoandifesbont 2(09ad albbuaé(iibrml ghout:lﬁ@po abnun §00a
ATt Wi ek SR g bR RO B iy e
andlthaviablegel 1:5u6 lof tHeakin |bbndaaﬁhao1tterpn@u Ialy &€ ef thedrgafism’s
opposed tom surface.. A backi upport er 30

B R aR e SN SRS g e ey SRS PRt Show
Ratdutaabduy flERING eLitde ehrb@htthemicBdbosddid 6 urtdce bh@e dighi very

matri x. In one aspect, in order to releasably affix
t he d81 ‘f"\?’é‘PVUhaéP?qt%( alidonott Rsaito be ]&Pltlagéﬁlﬁfogeltes of paghways in

BIRCHANG tSURBRELcah BY BIrmSHy ﬁ@lyﬁﬁgztﬁ&nﬁﬂ refiARRdc&UCh
that it perlpherall)ﬁ ext ends beyond the delivery
skj

eachanicallFpynchiaing therskingwigh mﬁrq:@ffefﬂebﬁawts ph'élaqlqsvmea pifation,
rﬁﬁéf‘f&u@ﬂéwoiagl@ctrlcal ablation, electrical puncturing or ablation, and/or

hydraulic jets. Creating pathways by mechanical methods includes use of projections
such as solid microneedles or “pyramids” to puncture the skin or scrape tracks or
paths through the stratum corneum. The skin treatment may also include, but is not
limited to, methods such as the application of acoustic energy or sonication of the skin

to increase its permeability, electroporation, tape stripping, abrasive stripping or
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of the peripherally extendi ng backi ng support |ayer
can further conprise an adhesive | ayer 50 deposited

W@ b@patnds As one of skill in the art will apprRCI/E8209/039045

t he adhesi ve | ayer depositeg, on at |east a portion of
t he backing | ayer which extéends beyond the periphery
of the matrix can provide a peripheral adhesive

abla@CONRMhCRY, %ﬁsej'gi abPlsthve tRadde¥ @] Micrd-Suntirifd §§3the application
contenpl ated that the delivery matrix can de5|%ned

bhigh velgeiyapert pardgesdo ghsrikiotia YppREE sughss WS@%
rP%{V@éﬁ&pbl}/arﬁ%éﬁﬁ@al ﬁLC e&ﬁahﬁ/caf t@eaﬁﬂ&%k h&t QEatﬁeﬁy er ﬁfé&hamcal

This can mnimze the total size of the patch and
tisatneets thmalkeethe deesuitgbly Phencgelei Brampliry apvienss, deviges, and
o .

PRUREHS iy L SrePAIETIORR of QTSI o CRRIRTAET ol
(Peppgcat@n N’Lb$ 5R35@1 1,0, 88y3%..6,3%7, 28t 4,6 H80°a 24 atoe@s.0pdn
Rh ? & tﬂ P%So a tUhn? é gta?e E’at%rﬂ qu%lgatl%% (f\]dos %bf IOE%&4'§€}206E—C h a

r X can m’zing the
963 BNt and QOM OQB@B%’;BH of Wklldh anphmdor;mrq:nmﬂml&mtqnnmbdlﬁemﬁn by

%rneablllty enhancer as well as the manufacturing

PrE8¢8ss parameters. Such optinization can be
det er mftﬁﬁtémbyal @ﬂt-he (pfot&hﬁivé teldage lh:hi@ thS pawﬂ dsktﬁhtlﬂy tdnehdneed
for. .u ue exper t|on The b rt J%yer
%SIE%H? OR tsy&in 5@ I6E 14t “13%?%1?” TaPE}al yco-
06catell Hie\WBttork ir@ict 3t th¥ @éleryt ik a(ié{rlal’l\)@rrﬁédﬂMhﬁnﬂ;tﬁa&ﬁ@ﬁ s1te

can be at | east partlall perneaple. To this end
ingvieg pdess i dormed pathvay 81%%3 B|SEIHB%V€R PIHC subjrch adeserghed”

a¥RMNuE thBehSMrieardelvety hatBk @&Hﬁﬁsmgoﬁlrhnﬁfsmﬂuﬂ%y@x%ﬁﬂc

user confort as a vapor perneabl e backing typica

PaRRA ihingfhdd cangaynieasiow path eklersh Pnq orBRA P ﬂaevghdggskm
Ileﬂlef“lgﬁhé éu@]bct t\hﬁloﬁ@n@tﬁ&% dJf @fnﬁ)h%tm% ﬁl@ Qe ond algﬁve area

skKin can be controlled by controlTing the rate of
whthematch snibp mqronomt@cbw fit§sart b¢ medrpordied mgch priggtegtged

nzs%m B&S @[M & R)?%J& gsqa‘ﬁ %T\*}%ﬁﬁlaﬁwﬁ erc'ﬁllgg lc&tlon

an vapor trahsn133|o er ca
wb the ngonopdretial iyetbalto alow ehebaerkd nigeathy pweh plrtbef @qureetd in

Pt bfion § e P& ik %ﬂ!s*lfei %%aﬁg{ﬂ%o%m Ofhe %rp$mn?%5 ofme

romsu aneous urd FsPaccesSed froma eas
ovith rﬁ:ukermsilcp at, tbm;ot beteditoha tljmeorplai{ ohevas sy formaksbyel |

o :
kB HAORIERY A et Sl R TR Rl b b Pt
Al dtan W&Eﬂeiﬁ&he_ypatdﬂ‘le telagpolaringattalicdhe thawdatibiogyalehiyin a fashion
occlusive to ronnte drati of the filmand t
Rteh T mrfios TotrE b Shebd e Rrtion e i Hgoved om
ey dkiphete ad snadhBigby @ ompincieis Terdeh B Mo kpR thegdid s utithat
allom1bet£er wear characteristjcs such as better

ke dedatch afaldsd oysqrg the himee ifjesed [SPiseisay &is ngedsd b1 v

GaRtidE thQFed ARlcMoerim (il il @loRCdrt & dhehEafafter the
| ayer 40 sized and shaped to Protect at least a

pRQabef the Parpiar ﬁlyé‘leﬂld’i‘ﬂ‘il%lwrﬁ‘élé"e hg meqdse eeides (opprgper placement

of the patch; a fully automated applicator system is used which sequentially applies
the poration system, removes it and then applies the patch in a fashion completely
transparent and optionally, even hidden, to the user; a fully integrated system is used
wherein the porator component is biocompatible, is directly integrated into the skin
side of the patch and is designed to allow it to be left in place against the skin under

the reservoir after the poration process has be accomplished. Thus, in one
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used with fewer and/or smaller pathways than are often needed for an equivalent flux
via a passive diffusion only system. Thus, in one aspect, the use of active
electromotive forces can thereby reduce the volume of skin to be ablated, making the

system even less invasive for the user.
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the electro-osmotic pump (EOP) can be activated by completing a circuit between the

first and second electrode assemblies in order to create a relatively high concentration
of the bioactive agent in the proximity of the microporous openings in the bottom
surface of the delivery matrix. During a second electro-transport cycle, one or both of

the first and second EOP electrode assemblies can be charged with the same polarity

por ati on devi ceBCT/US2009/039045
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application
factors, or other forces which may affect the local environment.

With reference to Figure 6, an exemplary patch assembly further comprising a
three-electrode osmotic pump assembly is depicted. As illustrated, the exemplary
device comprises a transdermal patch assembly, comprising a microporated delivery

matrix as previously described herein. The delivery matrix is constructed and

is left behind hol ding the PeE/Dk2009/039045
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surface and an assenbly pkaapgsor nore second
el ectrodes 70 positioned in electrical comrunication
wi t h Thefolevingeramplesreputfordh ¥ asée povide wseefisirdiaay gigh in
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fpras$wde tsat dheapemowhotc. wi t hi n the n1croporated matri x
can induce a build up of pernmeant in the vicinity of
t he openings of the mcroporated matrix, thus
Hyavbidorjthoae r el ati ve boost to the diffusion gradient
driven transdernmal delivery into a subject. In stil
anot her aspect, an electro-osnotic -punp assenbly

accor gigag 71epdri@hPérasestipetiagindcliosty path fhivkhére bn the in vitro
conprise a third or counter electro e renote
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HCI (HM) as the bioactive agent and mannitol and propylene glycol (PG) as filler

components and were approximately 1.44 cm” in area. The first patch had a thickness
of approximately 1.00 mm and comprised approximately 67 mg of hydromorphone.
The second patch had a thickness of approximately 0.50 mm and comprised

approximately 25 mg of hydromorphone HCIL. The third patch had a thickness of

i ont ophoresi s or el ectroporati OPCHE82009/039045
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irrifatai on dgnet.to a disruption of the normal pH of the

To prepare the patch, mannitol is sieved using a 200 mesh sieve before use.

The patch can then be prepared by charging approximately 3000 mg of fentanyl
citrate and approximately 18450 mg of mannitol into a vial and allowing the mixture

to blend for at least 6 hours. Approximately 8550 mg of ethylene vinyl acetate
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It should be understood that the specific duty cycles
of the EOP node or cycle and the ETM nbde or cycle can
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b ﬂﬁlaV@@dAhfau%h BISEPALSS H1 Be tkipard thatdbatieagly pite lgvel can be

QQ§hﬂk@B§§wHﬁu E&nkdnE St thEQIRERIgahi on Wi th the bottom
surface. g or counter eléctrode 80 is renotely

@@§&&HQB§Q fron1the delivery matrix and adapted to be
positioned in electrical comrunication with the skin

of a pyth@fehtan HATRIAY BhEAVIEMES o CBENSIAGE %€ k&t ed
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control | abl el ectrical communication with a voltage
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évallia exa
the blood samples for fentanyl analy51s

Data generated by such a fentanyl chase study is shown in Figure 10. Twelve
hours after application of one of the formulations (listed on the x-axis) the site was
covered with a saturated fentanyl citrate solution and blood sampling commenced.
The y-axis represents the average serum fentanyl levels reached 6-10 hours after

application of the fentanyl solution. The control bar represents levels attained 6-10
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WO pwent49s regard as their invention.

intended to be purely exenplary of the invention and
are not intended to limt the scope of what the

ot herwi se, parts are parts wei ght, tenperature is
degrees C or is at anbient Tenperature, and pressure
is at or near atnospheric. Hydronorphone Figure 7
heRQ LGS athRredd Behny? titRRORAM hadeby HpYicPREdNly

t hi ckness on the in vitro drug rel ease klnetlcs for
vaieioprate einreBiem e flaty B isApparewtias by FoeRBe pfiedént
'nﬂ&%ﬂ&rh@@ sitd 1BHI 2 m&m@m fifhe b Y Efi ¥m RALIS B8RS WR'iBlivery of
prepared according to the present invéntion. The four
retanytie prevaitbd. cOiegpeing epbreximpic aeralty verg lobtamed Hitke site were

%Qfﬁ?‘%yn‘”ﬁ% ﬁ@;@ade 56 ERAUAEAN &:9F &ﬁ'a%& Wi sﬁ&;ﬁa% nitol

matrices conprlsed r onor phone
(SpriorasIf tonehehithadiwids reagenss ﬁnadcowatmh Mtbla fdmdopriomgl ene

QferXang orf]ha/@oln%%pﬁohclzt tl?en fgrRa ?geg&g Sﬁl%n?)servetd at a al%pr%xnﬁlataly 60%
tahd Smmpecﬂxﬁfel@ppﬁlose o’mtueald;forllhé)ébmrm and corrprl sed
approxi mately 67 nmg of hydronorphone. The second patch
had a thi ckness of approximately 0.50 nm and conpri sed
dpguliaxi mately 25 ng of hydronorphone HCO . The third
patch had a thickness ofapproximtely 0.44 mm and

conpr Fett 1appFo arrhirellgmodrating afe difgctrod mixhﬁg]lﬁlﬂﬁmnyTBEOhol
d t hi cknes r oxi nat el 22 mm
(DU B SOuDE SaB mier ke LS i I o s PG S g He
|p6rn’édabl|11@7ddnfﬁ§ﬂc§r U 3@@&@9@&@& pdlﬁﬁerfa@ﬂdfds aatefathﬁred PeSTie of
¢conguct e or an m ni stration erio
ApBHDL! Wﬁltyéwoataolﬁwe ase(gd ﬁ @ﬁ{/%w%gv cphegere fiogy the
M@ M Batrik RAFGIINVERArKEd sze@rym@ wn@pﬁ@tatﬂz\ml ease and
rel ati ve percentage of hydronorphaone rel ease for

each BUteH rERA a,sb%rr@él?ﬂnst&émg @@re;ffeﬁatf g b celliyiese

%ﬂCf‘ Q Wate@%ﬁbﬁb%tp%%epfb H&hduad f(ﬁ‘ﬁﬁlaﬁ@tp&fnttaeﬁqng%lstalé" &
plots depicted in"Figure 7. Figure 8 reports the mean

phErarpitibkinhatce Theafldifien ¢fthe palpnériagiords gn cxtandss eradilaety
R&LITE %HVGS/Q{%/ bl E Feel?e rﬁé 'cﬂlgi)otr gemgblﬁgeeﬁﬁ'ﬂltc?r from
on the a

invention at was 1ested nmen region o
fllouflmd iThe mpteintscaitold s esmpmset oSethylewst\anyl TntatpeiVilant
patch was a filmhaving a thickness of approximtely
1.4 mllineters and conprised 50 weight percent of an

h Iedpe vi nyl acetate copol ynmer havi ng approxi mately
acetate conponent as the matrix materl al .

e opeatcameel 110, compech. 25 e o decsal
me]mem ooExchitiic peliveeaint theiditda) raasAmIfralsbmamﬁdrw@raa@am the
han 47 REreent RO Rl (1L st ve o Lhe Lot
Qe oN@Rtkest (BREwB s §Plibdbver the site. A fresh solution was re-applied
over the site every four hours and blood was sampled for exenatide levels over 24
hours. While disodium citrate provided roughly steady levels for the 24 hour period,
the use of either succinic acid or maleic acid provided enhanced levels.

Figure 14 reports a chart demonstrating the effect of succinic acid (SA) and
ethyl cellulose (EC) in a formulation designed to achieve extended delivery of
exenatide over 24 hours. The 30% succinic acid formulation provides higher Cmax

and area under the curve (AUC) relative to a formulation containing 57% disodium

Unl ess i PCii/ost0e21039045
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function of a 24-hour adm nistration period is

WO e@one4es i n Figure 8. Fentanyl Citrate Fi gur eP@I/US2009/039045

reports the nean fentanyl cg} rate serum |l evel PK
profile for permeant deli ve({/ pat ches of the present
i nvention conprising differing concentrations of
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fentan content of the deli verdy atch
method r the effect of permeability enhancer identity on the maintenance of pore

permeability. Other methods as well as other permeability enhancers may be used and

tested.



Fent anyl Chase For the fentanyl chase study, the
abdonen of the hairless rat was again m croporated

wo 2000t by t he application of a filmor sol up¢EOS2909/039045
interest. The patch (filn1%§,solution) was renoved at
predeterm ned specified tines (i.e., 12 hours after
application) and the admnistration site was covered
Wik st 1smbsgaquent or chase liquid reservoir patch
filled with about 200 uL of saturated fentanyl citrate
sol ution. Blood sanples were then renoved fromthe
tjai A p¥ieh for QbliveBg BREdeSf Shrb@h 4 BiyBgiea nlontBandQr o &t
aft&%ng@%gh change or 18-22 hours after
m croporafion). Serumwas separated fromthe bl ood
sanpl @885 fentanyl analysis. Data generated by such

a fignhabyt o3 philitl @omictnt INPYIRA With il 18 IBtrik Owhel¥ig laVBast
hour s , 356k o PP hy GASHIR bepthe AN nCliss bV irf RS 10RIEA T RS

(I'i st gdeiQ £8F thesBYje&)arlghe site was covered with a
saturated fentanyl| citrate solution and bl god sanpli ng

corfiteideyt onprsreahititgenhargepdisipsed VIHN Higdpadre ser um
fentanyl |evels reached 6-10 hours after application
of the fentanyl salution. The control bar represents
PevBleaaish o Ry 1 GehettivUF Sy dippiife Berasin Paruere TeEaRy |
citrate solution had been applied to freshly

i cf.opor at skin.. Fromthe data it is apparent that
By “DEBiehAG Cal £ e bRGHOE APt A RCRGRE 2 hour s
with a filmmde fromsolely EVA the delivery of
f.ent.an [ reyented. The sa approximate results
dor BB F i ¥ e g RSP B S0RRBET kBT T m
made from EVA/mannitol or if covered with a saturated

itol.solution.. If.  on the other hand, the site was

£ Dl @5y P sl P retey o At By ent anyt or

hydr onor phone, then fentanyl |evels were observed at

pproxi nat el y. 60% % I es [ e
bt e R R R S LA
chart denonstrating the effect of adding polyvinyl
31 CARGharch BY Bl & WRHE] 75 BlHOUVE oBH W Fefansh e, T Sl T
formultation containing tris as perneability
enhancer. The addition of the polyner affords an
SXUARAARNRE Obinl © \AlordiH lillily (Bhahcis € BRGALAG
rel ease of drug and/or perneabi ity enhancer fromthe
film The matrix scaffold is conprised of ethyl ene

i Nle RERLALIRIN &E\Mereifihg YR odfol BBR it sS1cBte§ BBtthe group

denRastiRide ObcinitCackf (86 iuR kiRt rRGdigh A at §hd dik 0Se
(EC), a water-insoluble polynmer to an insulin

formul ation containing tris as a perneability

aphaR khofﬂﬁmQQQMkhﬁpm@FHRB@U@Q&MH%&u&ﬁ&@ﬁ&& an
extended profile of insulin delivery by controlling

the rel ease of drug and/or perneability enhancer from
11. The patch of claim 8, wherein the pH control agent is disodium citrate.

12. The patch of claim 1, wherein the matrix comprises at least one polymer.
13. The patch of claim 12, wherein the polymer is a water insoluble polymer.

14. The patch of claim 12, wherein the polymer is a water soluble polymer.



the film The matrix scaffold is conprised of ethylene

vinyl acetate (EVA). Exenatide Figure 13 reports a
w@bapt2geconstrati ng the effect of various perPEEDB1009/§39045

enhancers on exenatide deliygery in the hairless rat.

Ani mal s were m croporated off the abdonen and a patch

containing a 20QuL sol ution of exenatide (10.5 ny/nl)

and the agent of interest (3% wv) was applied over

the site. A fresh solution was re-applied over_ the

dp¢ Breagpich ! ¢lain [ sliesmahei MBI SamREESS §4api Taerepefymers.

exenati de Ievels over 24 hours. While disodiumcitrate

prOV|de stead | evel s for. the 24 hour period,
helywtcno i, HF BredticamBr il liconicy el ol e
prd%ma%f‘aa@fmd??ébﬂwrve\r‘érsgm IEPYYFE" 14 reports a chart
denonstrating the effect of succinic acid (SA) and
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and area under the curve (AUC) relative to a
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PP O OB neélm Pqirvgtrrlé Blhd@forts a
ch WY VIRHINEi ng the effect of pol ymer and/ or
perneability enhanceres on in vitro exenatide rel ease.
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perneablllty enhancer conposition on the in vitro
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per b|||ty Polyner|c fllns wer e prepared mrth EVA
and -70% of the perneability enhancer listed. Hairless
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thémBmfynech filmwas repIaced wth aliquid
reservoir patch containing a fentanyl citrate sol ution
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25. The patch of claim 21, wherein the administration period ranges from about 6
hours to about 12 hours.

26. The patch of claim 22,wherein the administration period ranges from about 6
hours to about 12 hours.

27. The patch of claim 21, wherein the administration period ranges from about 1
hour to about 6 hours.



perneability enhancer (i.e. filns containing 100% EVA

only) the fentanyl |evels achieved after application
wW@Rooa/124906¢ anyl sol ution were <5 ng/ nlL, howeverPCHES2009/039045

shown, the inclusion of perngability enhancers
produced significantly higher fentanyl |evels. The pH
of the skin at the site after final patch renoval is
shown for reference on the right axis. It is to be
noted that this is sinmply one non-limting exampl e of
a8stheauiehvfcladt Fod'hesin thhadraippptongeribapesshiom ghput 1
enEMERPPHSROUBY on t he mai nt enance of pore
pernmeability. OQther nethods as well as other
pernmeabi l ity enhancers may be used and tested. What is
Fal rgtgich oI Clgim Al yaeretn the pdrgfaisirefianinggohrapess rghoout 5
t hridtiylss & B5Pe lvEal nenbrane of a subj ect conpri sing:
a) a matrix; b) at |east one hydrophilic perneant

i sposed wi.thin the matrix, wherein at |east a portjon
gp- ) of ot £ &%‘é’ﬂ‘é%‘lm&%at&nﬁﬂﬂ@ng% foruibeYs T al
moi BHY{eR 19 800G MY f r om t he subject: and c¢) at | east
one perneability enhancer disposed within the matri x.

. The patch of claim1, erein.the hydrophilic .
éér"ﬁé%ﬁh . fégqgélwf%%m%alaé\%m% ag?wl%féﬂ PG T & pubigh
2, WH®FEP & the bioactive agent is a protein drug. 4.
Thea)papefatopfangl ai m 3, wherein the protein drug is

exenatide. 5. The.patch of .claim3, wherein the
prg%eFH”§PJ§q§9ﬁ%éﬁ#@%?“%?“#he patch of claim 2,
wher ebn atrheritii oacti ve agent i s hydronorphone. 7. The

h.of ¢l ai [ he..bi i [ )
Fant aiy et B8P DMt Rt B9 bBerin
per meabi {4t m%%%bF 11

hy!i oggl er eﬁ?t ap dlg Y"ﬁm X;el%01 <]3\ h
of cl ai A UHEF oAb R (OUE S i o sk e

from t h&°GiBuP'%onsi sting of succinic acid, disodium
ci tr atii¢ at lehdt SnEpdinmeabiility ahtencaddpbdded svithihGhe thivgixpat ch of
claim8, wherein the pH control agent is succinic
acid. 11. The patch of claim8, wherein the pH control
aQ€eTite siyserdiof ddinui, eihtreat seid pbZator ihelqeat] dtonothe gtoap norkisting
wh esfetherntalh poratatst mxchaoigdrposess, ddset @agtbrs cime hpddaylivgroratdss..
The patch of claim 12, wherein the polyner is a water

i nsol ubl e polynmer. 14. The patch of claim 12, wherein
3R EThpoly stane rof clgina3 Mathercinswldyivkaorpoh et conlibetingleenpat @iced
of ialsehsmnid phydiet eintact Wweh rietbidlogicad membsas td dubivarsuffoicst
pol gneey so tht Giolddieal matmblanefo thdraially dlfate whié bielogichh@embrane.
matri x conprises at |east one water insol uble polyner
and at | east one water sol uble polyner.

34. The system of claim 31, wherein said porator is a thin film tissue interface device.

35. The system of claim 31, wherein the hydrophilic permeant is a bioactive agent.

36. The system of claim 35, wherein the bioactive agent is a protein drug.

37. The system of claim 36, wherein the protein drug is exenatide.

38. The system of claim 36, wherein the protein drug is insulin.



17. The patch of claim 13, wherein the water insoluble
polyner is selected fromthe group consisting of:
w@elvpiizaes vi nyl acetate and ethyl cellul ose. 1BCT/TR2909/039045
patch of claim 14, wherein (ye wat er sol ubl e pol yner
Is selected fromthe group consisting of: polyethyl ene
gl ycol, polyvinyl alcohol, and polyvinyl pyrrolidone.
9. ThERGstBALE Blafdf 3 hdbitinkhe bidhdiRe Ege‘ﬁpmz&féfnﬁﬂ)h@ne.
solubility control agent. 20. The patch of claim 19,
wherein the solubility control agent is selected from
UDETIRsO4tEn GO AGINS1 9, RGieRfn theBidhdive G5Ok iféifangNeltr@gmoni UM
sul fate. 21. The patch of claim1l, wherein the
hydrophilic pernmeant is delivered to the subject for
an. By ieis of abinol , p@kictcthé parthedtdlity eomned &L pFd contidlhgt.
to about 24 hours. 22. The patch of claim 19, wherein
the hydrophilic perneant is delivered to the subject
f40r Tlarsystehirion clsint 4lf, whorepnethe pld co@rud bgogt & kelsstabath tie group
m navh€stindeg®f aloliic 224, Bodism cddte, thedipatcatatebndcirial m 21,
wherein the adm nistration period ranges from about 12
to about 24 hours. 24. The patch of claim 22, wherein
4R eTledpitarn SF ¢laini 9N whercinatte plAkges ] hgenns atweitic dc2d.t 0
about 24 hours. 25. The patch of claim 21, wherein the
adm ni stration period ranges fromabout 6 hours to
dbolite sy@ehoficlgim 216 whiilken thapld kowgfol egeat mdd@dimmeniteitar t he
adm ni stration period ranges from about 6 hours to
about 12 hours. 27. The patch of claim 21, wherein the
danT i systermtof dainpl, wbdremathgmstrixicomprdee at ledst piprolytnaer.
about 6 hours.28. The patch of claim 22, wherein the
adm ni stration period ranges from about 1 hour to
dbolhe sgsthip ©f elainp4p, whiaeinghe pdlyoér ie b iater msolublppelgmar. t he
adm ni stration period ranges fromabout 5 mnutes to
about 1 hour. 30. The patch of claim 22, wherein the
ddnthisisystemof @pNpET Mharemdhgpdyneight aBsutoldlopdymes t o
about 1 hour. 31. A systemfor delivering a perneant

t hrough a bi ol ogi cal nenbrane of a subject conprising:
453 Hleﬁﬁ?tﬂfl Sf e,:lalgh/&ﬁ, wherein the matrix comprises two or more polymers.

49. The system of claim 48, wherein the matrix comprises at least one water insoluble
polymer and at least one water soluble polymer.

50. The system of claim 46, wherein the water insoluble polymer is selected from the
group consisting of: ethylene vinyl acetate and ethyl cellulose.

51. The system of claim 47, wherein the water soluble polymer is selected from the
group consisting of: polyethylene glycol, polyvinyl alcohol, and
polyvinylpyrrolidone

52. The system of claim 31, further comprising a solubility control agent.

53. The system of claim 52, wherein the solubility control agent is selected from the
group consisting of: sodium chloride and ammonium sulfate.



b) a patch, wherein said patch conprises: i) a matrix;
") at | east one hydrophilic perneant disposed within

W@ b@ofeoré x, wherein at | east a portion of thePCT/US2009/039045
hydr ophi |l i ¢ permeant can di@ﬁolve i n biologica
noi sture received fromthe Subject through a m cropore
formed by said porator; and i") at |east one

BarPRapitkh bY cIeRDaN Gakred BORRRSh M JoEReah e dBRleFddo th32-

They et 6Mn0fdnflidt oS periot el iR bisbuP 9 it ds th Sbout 24
seligglied fromthe group consisting of: thermal

porators, nechanical porators, |aser porators, and
hydraul i c porators. 33. The system of claim 31,
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bi ol@gl cal nmenbrane to deliver sufficient energy to

t he bi ol ogi cal nenbrane to thermally ablate said

bi ol ogi cal nmenbrane. 34. The system of claim 31,

WRETIRI sRstStiof cIRRY 4, Qhedeth the AdHiRisfrd oM pliSPidBeds Mo faGE12

devib GBout 32 houkhe system of claim 31, wherein the

hydrophilic pernmeant is a bioactive agent. 36. The

system of claim 35, wherein the bioactive agent is a

Bl OL 1R sKstekh WBelaidy 55, TiBrefiyihé &dmiakstralodipati&Bran ¥ &logi dbotie

pr obebéutds Ueurk. S exenatide. 38. The system of clai m 36,

wherein the protein drug is insulin.39. The system of

cl ai m 35, wherein the bioactive agent is

5% AT ¢t 0N Blainft4, WhBRinSs h@nhRiratfnleAd BlangdMiheibdutdre

bi oagtdt¥yebagenhodrs fentanyl citrate. 41. The system of

claim 31, wherein the perneability enhancer is a pH

control agent. 42. The system of claim4l, wherein the

BB TRy steh odgleint 53, svheRlneté &dinihis@a dhperigt Abges GRASILSH 419

of @deCi2Mogrsaci d, disodiumcitrate, trisodiumcitrate,

and tris. 43. The system of claim41l, wherein the pH

control agent is succinic acid. 44. The system of

®hal e s¢dtem\ohela@i $u, iihercpHhe adthinRiratig @otiod Singhs Si@eh dbaut 1

Ci thoat ®. abd®.6 hbag. system of claim 31, wherein the

matri x conprises at | east one polynmer. 46. The system

of claim45, wherein the polyner is a water insoluble

60 ] Pieeksted Of cliines % ypdtein tof advhiaistratdbh,peidbieiragga fitoheabout 1

pol howeto dbsutad Watser sol ubl e pol yner. 48. The system of

clai m45, wherein the matri x conprises two or nore

pol ynmers. 49. The system of claim48, wherein the

1fat Thexsyaempf tlsiesS4atvheeaste ainginisaiten pericbiangds €ropodbpney

andmabitel @abbutoneunat er sol ubl e pol yner. 50. The system

of claim 46, wherein the water insoluble polyner is

sel ected fromthe group consisting of: ethylene vinyl

&8 eTlmtsgstan df eniny$ S, edikbtein ths @ministration period ranges from about 5
minutes to about 1 hour.

64. A method for delivering a permeant through a biological membrane of a subject
comprising:

a) forming one or micropores in the biological membrane; and

b) placing a patch in physical contact with said one or more micropores, wherein
said patch comprises:

i) a matrix;

ii) at least one hydrophilic permeant disposed within the matrix, wherein at
least a portion of the hydrophilic permeant can dissolve in biological



51. The system of claim47, wherein the water sol uble
polyner is selected fromthe group consisting of:
wQ@oiogae4oyé ene gl ycol, polyvinyl alcohol, and PCT/US2009/039045
pol yvi nyl pyrrol i done 52. Thg, system of cl ai m 31,
further conprising a solubifTity control agent. 53. The
system of claim52, wherein the solubility contro
agent i snsi@h@eeRed oMM RLREQHRBUSPRR] Selod hoff mlcﬁ%fe@m
chl ori dgp@nd ammoni um sul fate. 54. The system of claim
31, wherein the hydrophilic pernmeant is delivered to
t he S%J%@ﬁstpmp%we@dlﬁvﬁ{l@fl?eatdrseweémth@d ¢ BAEXNg from
about 5 m nutes to about 24 hours. 55. The systen1of
aim 52, wherein the hydrophilic perneant
ééi Thﬁé?%odt% ciapB o4, pjcEcit the GRS amera HIFTPRIT PR g@rﬁmﬁ%\lﬁlw
r arfl§isg fiordhs gsBRieonsisirgRft Bermpab PR moohapiganratesg laser
TheP %3/l By draplici noraers. wher ei n t he adni ni stration
period ranges from about 12 to about 24 hours. 57. The
sten1o claim55, wherein the adm.nistration perio
nH@gﬂ? WHATEBI0 LY poherein the Gng ODROTR FhisTgporegIe %ﬁ@ei
Teptgoptlupaing glemertinlpcediig S&Bﬁﬁnﬂ?@hwgfqlawttfé Wﬂaahertaﬂ @gal
f r o‘ﬁ’?f’é‘%lﬁﬁ to glelisy figignt gResigy torthe pig|peisal membrangdo Resmelhy
of afass ybEHologkamgPrake adni nistration period ranges
fromabout 6 to about 12 hours. 60. The system of
claim 54, wherein the adm nistration period ranges
or oieapbad of clin P4+ Whestid he 0BS HighPTs Migrgporgyase E?s?%l?%ﬁ%“%ﬁ a
cl afih 88 tisgiedpisifacerdRécadm ni st ration period ranges
fromabout 1 hour to about 6 hours. 62. The system of

cl ajm 54, e e adni tra ion peri ranges
éﬁoﬁedﬁ%mdvg‘% @1 ro lﬁﬁﬁPerme%ﬁ lﬁﬂ%oagygff Wit

cl ai m 55, mhereln t he adn1n|strat|on period ranges

81 TRy oF o R £ P e Bt ih ety ane ot

a subject conprising: a) form ng one or mnicropores in
bi ol %’ gfrane patch in

R S R e R G P gReor SHis opor es.

wher ei n

71. The method of claim 69, wherein the protein drug is insulin.

72. The method of claim 68, wherein the bioactive agent is hydromorphone.

73. The method of claim 68, wherein the bioactive agent is fentanyl citrate.

74. The method of claim 64, wherein the permeability enhancer is a pH control agent.

75. The method of claim 74, wherein the pH control agent is selected from the group
consisting of succinic acid, disodium citrate, trisodium citrate, and tris.

76. The method of claim 74, wherein the pH control agent is succinic acid.

77. The method of claim 74, wherein the pH control agent is disodium citrate.



said patch conprises: i) a matrix; ") at |east one
hydr ophi Il i ¢ perneant di sposed within the matri x,
wob@ear49@t | east a portion of the hydrophili cPOEU®89039045
can di ssolve in biological r@%‘;t ure received fromthe
subj ect through said one or re mcropores; and i")
at | east one perneability enhancer disposed within the
PRt THometRR of EREm BBLARELQ fhe Phadi Bdbrisvhe [l ind PayRRe or
nore m cropores are fornmed using a device from%/he
group consisting of: thermal porators, nechanical
oI BieQh&hod FeRim PO the POGnIRY [ladkttdrGnsBRIHRIHIyEner.66.
The nmet hod of claim64, wherein the one or nore
m cropores are forned using a heat conducting el enent
R0 ariethdtiodsdfR&iA IR | villerddinyhs ip6BrimcERAvaRIr sWublb pblgeer.
bi ol ogi cal nmenbrane to deliver sufficient energy to
t he bi ol ogi cal nenbrane to thermally ablate said
18l oTleghaldd ofehih aRevhebeln thEmeatieddaglis@ftwo loanoreGr]lymers.
wherein the one or nore mcropores are fornmed using a
thin filmtissue interface device. 68. The nethod of
@R al'ra ihethodvdfetagin 13 1 twieerdiy che ogilodid ¢omppisesme &gt ons water insoluble
bi gadimarandgdeadst orevatcFhelubiepbigchenf cl ai m 68, wherei n
the bioactive agent is a protein drug. 70. The nethod
of claim®69, wherein the protein drug is exenatide.
R3. Theheetiet dfothin 79,oblairain 6:9 wah érselublephlynmpr Bseectedifrog the
i s grogudonpistingf: clindenawinybateate aldaihyl &8lulosdrer ei n t he
bi oacti ve agent is hydronorphone. 73. The nethod of
claim 68, wherein the bioactive agent is fentanyl
@it Flatracthotof cliime 3detlivodn tik wakeakehilfd polyuner ie Beledtdilgrom the
per gregbidnsistyngenfiymiyedryldns gycphbapntyl elcoagemt. 75. The
met oy imfipyctotidene74, wherein the pH control agent is
sel ected fromthe group consisting of succinic acid,
disodiumcitrate, trisodiumcitrate, and tris. 76. The
8t Hednohodoifglamm P4, fuithee ceinprisiigs pHbdontemiol sggent i s
succinic acid. 77. The nmethod of claim 74, wherein the
pH control agent is disodiumcitrate.78. The nethod of
&b alm nethodfetaan 85 theram the isxlubibypronselsgeitt iy selested fam the
pol gromer conFigtingTiesodpirhabitbrigf and athmomign swkiwe.ei n t he
pol ymer is a water insoluble polyner. 80. The nethod
of claim78, wherein the polyner is a water sol uble
36! Vhreemeth@hiof cipfia 6t iessdn B hgdraphiiqBermegis isedehivarggkto the
mat Subikctdongirdadgenstrajon periagoprrginsofrgmrabant S g@nutcstie abprat b d
of Iluzsi m 81, wherein the matrix conprises at |east one
wat er insol uble polyner and at | east one water sol uble

ol ymer .
%8. he method of claim 85, wherein the hydrophilic permeant is delivered to the

subject for an administration period ranging from about 5 minutes to about 24
hours.

89. The method of claim 87, wherein the administration period ranges from about 12
to about 24 hours.

90. The method of claim 88, wherein the administration period ranges from about 12
to about 24 hours.

91. The method of claim 87, wherein the administration period ranges from about 6
hours to about 12 hours.



83. The nethod of claim 79, wherein the water

i nsol ubl e polyner is selected fromthe group
w@ongiiztophg of : et hyl ene vinyl acetate and et hRECT/US2009/039045

cellul ose. 84. The net hod q{ cl ai m 80, wherein the

wat er sol ubl e polynmer is selected fromthe group

consi sting of: polyethylene glycol, polyvinyl alcohol,

and pol yvi nyl pyrrolidone. 85. The nethod of claim 64,

further conprising a solubility control agent, 86. The

et Hsanghodqfglam §§, Whirdp te gdimHiestia@enpsiiof fapeesditr alpout 6 to

agéWPmﬂ§}§éﬁected fromthe group consisting of: sodium

chl ori de and anmoni um sul fate. 87. The nethod of claim

64, wherein the hydrophilic pernmeant is delivered to

Phel EyupjtRRdofesim St Wit the iSRRGl gy b

abotiur 8 RPHA RSt 0 about 24 hours. . The nethod of

cl ai m 85, wherein the hydrophilic pernmeant is

livered to the subject for an admnistratio erio
531@16 eﬂf“‘rdo%cgﬁﬂﬁgﬂ "Sﬁeﬁ‘?%ﬂlﬁégmt“bm BYLRCTIOA TGy O.n?%‘%?.“t
ThWEOHRbaU %8 Sai m 87, wherein the adni ni stration
period ranges from about 12 to about 24 hours. 90. The

thod of clajm 88, wherein.the admnistratio erio
::gn:g}%ﬂ?t SR St BB St ALl SR et P RiPS o
of PIYICRHBPOUNEI n the administration period ranges
from about 6 hours to about 12 hours.92. The met hod of

| aj,m 88 erein_the adm ni.stratj.on peri od ranges
Dot mstnd'd et B SilergS e A S heRE kA g foou 5
cl aPHEY O 4PARY ANt he admi nistration period ranges
from about 1 hour to about 6 hours. 94. The nethod of

i.m 8 erein . the adm ni st.rati on perjod ranges |,.
P ohasbne Jebleb b o e
cl aCh B MIRREHIRR ReYHPT 2B Aid8YS at i on period ranges
fromabout 5 nmnutes to about 1 hour. 96. The net hod

| ai 8 wherein.the,adm,ni.stration ri od r.anges
bl Feull oLl €y <§;¢ bt B R g B
cl aiPhit IR aion e HoBrSARAYS ¢ permeant is del i vered
to the subject for an adm ni stration period of about 3
@@.}Lﬁie patch of claim 19, wherein the hydrophilic permeant is delivered to the

subject for an administration period of about 3 days.

100.  The patch of claim 19, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 7 days.

101.  The system of claim 31, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 3 days.

102.  The system of claim 31, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 7 days.

103.  The system of claim 52, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 3 days.

104.  The system of claim 52, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 7 days.



The patch of claim1, wherein the hydrophilic

perneant is delivered to the subject for an
W@ewpn2eve at i on period of about 7 days. 99. TheCPHS29MN9/039045

of claim 19, wherein the hygrophilic perneant is
delivered to the subject for  an adm ni strati on period
of about 3 days. 100. The patch of claim 19, wherein
the hydrophilic perneant is delivered to the subject

or an adm nistration period of about 7 days. The
519§t efliopedpd phglam 64vx]’fgffréltlﬁhet @P@ﬁwqamds Eﬁé’?’ﬁ‘éétﬂthe

s Bleptfer @pdpynistigon pejadaf alf%t 4#ysadni ni stration
perlod of about 3 days. 102. The system of claim 31,
wher ein rophi lic pernmeant is delivered to the
30 cdbe pg O%ﬂ‘d Fi G whergip .tl&tlyg@ptlwa PEAmegHdutely e ysthe
103 ubjpridoipadapnigration Bsrinds abaph aYSn t he hydr ophilic
perneant is dellvered to the subject for an

n1n| tra eri od of abo t ys 104.
S 0(? atf@%rnét%? ¥V %felﬁﬁltﬁ Fﬂp tlepﬁrgteﬁ%tdﬁg r?‘iV%re to the’
dewutw@ftefar PGPRESEgN Beodif Dol 3 48 ni st ration peri od
of about 7 days.105. The nethod of clai m 64, mhereln

er I|v red to the subj
105 AARGERAN WLl B E%latperénea%v%dé g5 e
met Pr%VQFwygwloﬁﬁ 1odi TH88r ophi | i ¢ per meant
is delivered to the subject for an admi ni stration
peri od of about 7 days. 107. The net hod of cl ai m 85,
wherein the hydrophilic pernmeant is delivered to the
subject for an adm nistration period of about 3 days.
108. The nethod of claim 85, wherein the hydrophilic
pernmeant is delivered to the subject for an
adm ni stration period of about 7 days.



