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COVPOSI TI ONS AND METHODS FOR TREATI NG AND DI AGNCSI NG
ASTHVMA CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]

wabiog/1zppd i cati on clains the benefit of U S PCT/US2009/039045

provi sional application nunpers 61/072,572 filed 3 1
March 2008, 61/041,480 filed 1 April 2008, 61/128, 383
filed 20 May 2008, and 61/205,392 filed 16 January
2009. FIELD [0002] Conpositions and nethods for
treatln and d|a nosi n subt es of asthma patients
%M@&N%BELW BYpY SHEHRHSSFOBUSE THEREOF
|dent|fy|ng ef fective asthna t her apeutic agents and
predi cting responsi veness to asthnma therapeutic
agents. BACKGROUND [0003] Asthma is traditionally
t hought to result from Id en-i nduced
i nflammation driven bylg%LQSpe%B?ype 2 (Th2) processes
and nedi at ed by cytoklnes i ncluding interleukin
E:;/th)k?}ﬁlél 5 hscatlondc I1L 12'heb el'ﬁt gs]ﬁrov onaGI P%%en? RP]?(:l}catlon Ser.
@asb IYO«]tIh‘I’44Sﬁle(BMdrcl’rﬁ$ t 200@ | thScona:lnd; af Whitaar&i&mbysmdommgdtgd
cated.in t at hogenesi
Y HF AR Rty TP e D A S rBoby Eheh b S oyt
kpaeﬂt Agilieaicader. Not B 138, roeied nhe DSIPOOS, aisd ddARn( af ivhich aie
ver, thi el evatian.is only observed in a subset
6?” PN RP TS by sefgencepp Beftire¥sear ch has been direct ed
at under st andi ng how Th2 cyt oki nes cause asthnma-1i ke
pat hol ogy and phyS|oIo 49 50 [0004] Wil e asthma
is often characterizd¥ %9 BedRYAHAR [ ic infiltration of
t he airfye¥sent f0&HiSn | ke‘iatés%h&@l%l Raneldig sﬁ%saelﬁ@m Jehfdafit
are ot her subtypes of the disease driven by
s ennand e sreetisalbr t0|dﬁ'f1r:%n%‘mné gang methgdy, forging thpyame.
exanpl e, studies of the cellular conponents of airway
i nflammation in asthnma provi de evidence for distinct
eosi nophi I i c and nBackgoaindmbihd InUelpthkl!not ypes of asthnm
[1, 394 I Fﬁg
under ?i/l n%l?ﬂ%g&ﬁ(’er% Q}%te'm 39 %P ar lfbgﬁbeﬁdﬁdyﬁt sOfof
ahﬂrémmthjinﬂlf:arons gvay ﬁicrmmo yﬂre Tyteeully f trapaderod d@ﬁV%nd
eeﬁr% anggaghg d a% tnﬁ dhnd e { pd)ﬁyprrrlergllgr%l gt%%]in?glé G a UCH %¥686W011'
l@as dmgﬁﬁﬂﬁaafrcﬂiat@nﬂ saﬂ'd&lm‘}ied betwaén mmolymairuc dnyemf an outer

t
R SR FRe P RS B bt R RE S ftant kS RE I
p)f otug |t1:ﬁo@@§@%baakmg s%&h aid hilrlﬁﬁer@owg@'lﬁﬁ I@Tghzﬂgﬁﬂcﬁﬂnsl a8 an
regul al e re I N - an I N
B R ALTE TG pang 7 Csjevss e SFEEr i desien the

fréservoRliaeh&wibRd betvieeh She@sEiRSSRIG rafe cOhtRNIAcaferhi@¥@] STheN
vivo in braonchial epithelial cells [8] and in the

Sinsaplerserty Fhrwfgéﬁwa%?rcorﬂé%?g Pobighe, wilirk£2n 8¢ MipERNOEQS
2% nWplotoudSin the @ug%a&eoﬁe&ﬁllbanafenﬁ%mﬁag dah 8L in tht fdrd RkSO
expressed at elevated levels in the esophagea

eplutione PRspAsEm. grael erfispenpd i aeeld PPl Periesyphagiter s
AT o ok éhe p@% ﬁféﬁ’ﬁ%e AL llﬁ'ﬁtgler[owhruggo F’)Qﬁ‘tﬁg h?ﬁ(fa'll@t%%&@
expressi on as een observed I n severa types of

eghasive pplametimpy betbpbethcers [ 64-67], and el evat ed

| evel ' ' Y b

| ovel 0L APLHAL B ASHLTOL I YE RS0 ROSHY B i
@Bﬂ@n@mmmdewamph@@skmmym@nrbah¢éygamaﬂ¢366$mwnlﬂmdn@
g(%sglsf%}r r?gggd bgscf el% ngCS an%fnzaglna}ﬂi &% Veﬁ)oglmeg) ?r{aotggn S%'i‘e%dlng
shebpelitasedpaiyenco edifesmebj* orlvoadcds@jg orlbg rmdltﬁ@ehes:tdlndm%(,m the
three of the nost differentially expressed epithelial
genes between all asthmatics and all healthy controls
were periostin, CLCAI, and serpinB2 [8]. Furthernore,

t hose genes were significantly downregul ated in
bronchial epithelial cells of asthmatics after 7 days
of inhaled corticosteroid (ICS) treatnent [8]. A
three of those genes are |nduced |n bronchi a
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treatnment, there is considerable trial and error
involved in the search for therapeutic agent(s)

w@bdoese409@ for a particular patient. Such tri aPCHOS2009/039045

error often involves considgrable risk and di sconfort
to the patient in order to find the nost effective
therapy. [0008] Thus, there is a need for nore

Rhde@F hbMBINRABSyds Pontsl 81 BEJERAOR BaMM LRy P b BPo$ thMrédkrvoir,
respond to which treatnent and for 1ncorporating such
dersrripacdiong adaessepshaceprappliode It the stsgehthe Megivmens
dRberdRh WRnP A BN 8 -disb%&%omm&éoﬁs\{?gltd mrdﬁgﬁiﬂé ok glgtg)hilic

f
herei n neets the above-descri bed needs and provi

ophyarer mewiafand SxgUVRIrUEdORaMmee baskmany celopiobsst esting

3)& %Rﬁlgféfl.elﬁstiie[a & ragél?ilﬂg ﬂle aﬁﬂéswé%h it coWt t a&fﬁ% f%?gr{f(ﬂﬁ qjt is

I stinct nol ecul stbtypes of asthma. Surptisingly,

sppexve Sen agletipltesd edlipsiof. t he data based on a set of
enes 0S XRr iaqn i ghl orrel d. t

nown 1 B8 PR PR TP B AT SR
Metedl) éclt rofipgrdicinhativpalthvwéilg them teissiveristo@hd disfukua

at i s.. .Furt hernore, . anal ysi f these dichoto S
B b i Bl e R TR i iR Br SrhhRHES
assQienadl bﬂ){dﬁctb&tn;tﬁleﬂhle libbphlicissiogn iat“ thee iael'fugst1@1ttlt,tshyafnthilic
serumt ot E levels, serum CEA |.evels,. serum
SerfEstiy whdven T Famarl oy oS R
(vl @k eadiveal [rfidiay 8gentEAt beBSicRRPidaichablRBided patch area.
responsi veness to inhaled corti costeroi each(£<0.05

s (
dy WP ki deaIk T Su R ariet! permesiien orpanser g?ﬁtﬁ g gldet fre
Riaf&RAal FSMBRELRN HoeddrSeloP cBiEH femRhti i ABEHRSK Nk Bt
subpopul ati on of asthma patients conprising measuring
oren yessesfiahip pehdeyingp wfficagyy flanel @rydsgﬁﬁic RAPREHI LI dHE 8T
%%ﬁﬁl%tegﬂe i%%ﬁk}ﬁ@%(% DRI to %gﬁera&h&qevelﬁémﬁ A there
SERPI NB2, CAVB, | NOS, SERPINB4, CST4, PRB4, TPSDI,
Treged invise? fordmpyvedIpRhody5sysEmIagd daesRs faCacREam

1341 A2,
SR P e S bbe B iR R e S s,
In one enbodi nent, the gene expression is neasured of
any one or conbi natd e Lected fromthe
o conss g BB RIIET i
1 jon yic ,an 0 e 0
CSr'I'4e,al tarhd SEF;FE)I. I}IBIiC% Ag:n%oar di Eg t}t?? pne enbodi nent, the
GERERS BY Bl AU PEH BILErNE bYWt oar ray. Accor di ng
t 0 anaoi hérst aspeod thgiésent ileengiemes €ppele sAich Rontainfreasdsie cht

obseryi .protein expression |evels of an . o
Teoraran eaHEEr SR R BARS G PeB A RDHShe S bonh tin
tile m@ﬁﬁtg WERI ﬁﬁl%ﬁs;ﬁ mhb&ti@lo 08 hlldaengﬂolﬁhlﬁvgﬁtrmegm%molve in
conpar to a healthy control if the relative
bajegicabmotshige FeH¥ECddrom Heghest i s greater than 2.5 of
the | av@le cafbodinfe@NiR! pre@RanvERNGY, tRAGAFoPhINE pbiehcaitQl Her
enbodi nment, the relative nRNA | evel of the gene of .
ibifpetivesgeltsingmagicalar ¢mbpdiment.ghehy dsophgicpermagntipp grotejs, In
faﬁ&tﬂer%’értfcgllafjerl%odﬁgenft,Qfléjh %Bﬂﬁfc%grrﬁéanﬁs hedhil HMle&th nUne
gene expression |evel. According to one enbodi nent,
tehbodaet, g by dreplibhpdraicsnt ssaleetdd Hymeexpratifo densaaly baitretel
%?&%h% %O&;&qﬂﬁﬁgnsisting of a PCR nethod, a

croarray nethod or a i nmunoassay nethod. In one
enbodimaether ¢rhidirhant ofithe pxesene inlvordioo ohppéreesbilit enhpecraf a

rray..chip,. [ o) | e Cj
R LA L T T S
donddisadiuns citrate asuneicic @cid oatisd nol ecul e encodi ng a gene
nmenti oned above or having one or nore pol ypeptides
(such as peptides or antibodies) that can bind to one
or nore of the proteins encoded by the genes nentioned
above. In one enbodi nent, the PCR nethod is qPCR
Accordi ng to oneenbodi nent, the immunoassay nethod
conprises the steps of binding an anti body to protein
expressed froma gene nenti oned above in a patient

o o - R o o I .




10

15

20

25

30

CDH26, GSN, C20RF32, TRACH2000196 (TMEM/1), DNAJC12,
RGS13, SLC18A2, SERPINBlI O SH3RF2, FCER B, RUNX2,

WETegl12409md ALOXI, or fragnents thereof. [0013PCTVHS2009/039045

present i nvent i on provi des g subpopul ati on of asthma
patients to be treated with“the therapeutic agents of
this invention, wherein the ratio of Mic5AC. MJC5B
pr ot ey ﬁndmINemb@d{ﬁleﬁ off hetpRQeR ikvaRYorS e @i Bl poBkded
of asthma patients is greater than 25. [0014] The
FReEEe ht onerprbedingsht dlegwhiner ApEk ataipsetgls pefymer. Ina
%hﬁigﬁlglsénﬂg)dﬁne?&' RRORIN AL i OR1 Lfed %%Hu%t&%é oﬁﬂ)ﬁ@potl)%ner or
taking single or conbinations of neasurenents of
Sypsar spfiiele bplgmar: Kéyteng ginglacedtefane pihglegelinhomae typigel vsater
I v pher al
RSl Bk Pl vin gL WETh] Db B2 Jes i n
br onchoadtiidottizar emavdaglentfdf thedpr¢sBAli)venBys tlemob'mer matrix
t%|01%ai { r & 5 n‘icXQ I ocl Ier)é ﬁlrone e%%ggl %%t ﬁlel’gwg np ol %gs GL e
typi caVY neas es  obt ar ned noA AVasi Ve
peleﬂaﬂfumm svatef ﬂl*solalxla ppﬂymersbmtemlublla pulmm}s drazombinations
oI | ection of
Rl et Py oy R B e RETRRAS R aigs s SERA
1089 tbJamd ethyd kelludose] 18 aastblérgartiQulidetbollGRSMt, Ltheemty kg piitii:s
is predictive of a patjent. ulation to be treated
orRins i oo aetieE SR aBOReeils | nvent i on. - [0015]
The D[rﬁ:ﬁﬁﬂfer érﬂb&lﬁﬁéng Bf the indti@fon! Be Hgaxhrb@dlsc RmédneRtde@red
hma conpri sing.adm nistering a t rapeutlc agent t
éo ﬁlatsvta?ﬂt feep ﬁ@g@nﬂ@“% rwa& @&gmg\ﬁ@ a?t HAPusHE hput 7
Cé’{@lﬂ@fe'e%o&lﬁleﬁm%eggﬁlﬁlqﬁhlﬁ@ &mbaf if dcarREES TN subRd for an

RPI NB2, CEACAMNB, |
SEmmiyRIY e regpd of ghrpi7 dappdpanothgrgmpodipeipthe hygpphiliGpR

%épme%%"@@ehvgf%l}tto e Qe for IradchiaRABAR eﬁJd\@\AB%at 3 dNM
> RGS 13, SLA 8A2, SERPINBI O, SHB

Fupep cmipoi@gpnt, the ydrorsilicmseragad lnglelmredn@th@n‘dmnt ﬁ@nm
taﬁl?l Ill?s{i’lra{@egﬁeng? parngﬁlg %%mee*b%ﬂtalbgg ?]!)C%Y % Emﬁ’g . Ilff‘gé{ afd8HfrerOf

mbi nat s selected fromthe group
@mbgcﬂlmem@le d)ﬁfdlpldnh@lsetrinnant GSIFliyer@392he sghleatdor @@ladAlinistrative
§%F é i NOS, PRB4, Ser pi nB4,
T4. Accord| ng to one enbodi rrent t he

pat | eht a fuﬁhé:re:ntbloélateedof thge [aesmsntl idvdngemmlcbgrasthen]so 1ncludes

ver tre r
SHEDBhCRRSEpT R e s RBRE e B R P8 i P o
tpartiolat ¢netaid@bnt Sheasol’abd&y edrrot apesElV 8dl@ted from sodium chloride
steroi d-resj st ant (non-responsive to steroids) asthma
PRtTPERE S Cpat i ents are treated with a

t her apeiipesiit byib&fiheg! thy Breqdi@iREntidh ive pde@r foP@Uil b of
agent. I n one enbodl ment, the patient has asthnma

eﬁa@t&%edthwgle mBiokagcameRaye Of[a@@%usit WRE SR dergtch dnchlgs an

ohart ARkt cohtBRidRREAREMEHdGt RIGRhe &AL tehahbdk 34 hdrdn
pat hway i nhi bitor. According to another enbodi nent,

tahléa&t RePHige ot the cxgyatide dinplye 8 biglegicpLpIofHER eVl g e
RA%i MY o Eﬁﬁ&ﬁ&%o&ﬂeﬂ? ﬁ% p'eHﬁéaHﬁi@y enkﬁHﬁceﬁfs % p'Ppctontrol aéent.

limted to, cytokines or |igands such

i oneg;mbjodingent, @m{comsmgenu i sypginic| aEldBBl %ﬁqdhqr@aftwalnn

Iy

R S BoR R Py e BRBA it e RGP cellulose
2 m@netdwmoaihmha@,wn@mm dafiSeRd Ry thb kubjdRafophmaqrainistrative

P | (o s r.1l-25),

%50? ffgfgog? boup ?%‘ﬁg?aggljt %]d@r’( 5%?08183%%§en&t1& 1g
FcepS|IonRI and FcepsilonRI 1/ CD23 (receptors for |gE)
Accordingly, a therapeutic agent according to this

i nvention includes an agent that can bind to the
target above, such as a pol ypeptide(s) (e.g., an

anti body, an i munoadhesin or a peptibody), an aptaner
or a small nolecule. [0017] According to one

enbodi nent, the therapeutic agent is an anti-IL13
antlbody Accordlng to another enbodlnent t he

A~ g, o o o o - L L
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enbodi nent, the therapeutic agent is an anti body
di rected agai nst the nenbrane proximal M ' region of

waenbazwexpressed | g on B cells. Accordi ng tRBCHOS1008039045

enbodi nent, the therapeutic,agent is an inhal ed
corticosteroid. In certain énbodinents, t he

i nhal edcorticosteroid is selected from becl onet hasone
ARV RRIth QR ot oPHARBRRLERIVe f)éribfdlo‘f%du@‘ &4 hddrl b &GRS egﬁ or
proplonate monet asone, and trianti nol one aceton
P@@Eg]mﬁtcordlng to one enbodi nent, the anti-Ox40L

ant i by eRRpESESemi@Im@n t :&htﬁQﬂBBﬁﬁ' tﬁ?&#ﬁl@é&
RSSQSPVHSNGNT&LH SEQ'ID No!ga A R
%mvli@mwgglsea@@@@el IKWQNRFBEDf(aS ¢tDV m ﬂ@m)atch (ﬂt,C}udaﬁan

R e S g e e S S

2@41)3 pofiedn & mhel-m@,hhlzhse;@jm;snn biohgicskquiempgeceived from the

S T R A PR VO R

Ax ¢ epedifiognibodiareot, the IpHe:f(l)h‘('Ddl agemns, trm He aamher p@&dﬁlh.r

ﬁ@éﬁgwi\f ﬁ ag |ses§€%$ 1}eV1la egﬁgéﬂy&)%?qﬁjence

alonsli mlmnﬁzemuaﬁl@cﬁinﬁe{ﬁl\lﬁﬁﬁﬁn (sSEQdréd ﬂN(ﬁle’ZﬂlB)ect fo€dn an

e RS a i SO S R oot A Py gent.

NSy Bl Q)deh'(eﬁ?éd 3R stifEt bRarCamhikiSdtNg pS@YUEFABSt 24 hours, about 3
M DPSDSETHYNQVFKD (SEQ ID NO 21 1); and (f) an HVR- H3

By iekP g )@¥quence GRGNFYGGSHAMEY (SEQ | D NO 212).

Accor dicafdih® tPANRESRINasSFD Al PR inYelBorPiR b ipaehdMleh contains
anti body conprises (a) an HVR-H conprising sequence

SYIREq Pt lepyt Ny rmyabildy anBngesEh e P mgabBitagnhangeagy be
(a%EQ:rhl@aﬂ\Qy %ﬁﬂa)ncer%scwga%w%% &@@&Q&ﬂ@ﬂm ds éct anh!,r'\/R
HZ2" conpri sing sequence SGSGGEFTYYADSVKG
Noyepti@) In www@qmww@ p%@b@ym@@@@)w a pH control

(R I bl byl R N e

(ney bapnHyRy e deeariped shovg with geseent & DSESYWRYFEDYthe BEntidD.

R e I T S

teiBodilmentothp phtsh Agthsegugnice aRAEﬁQIEtﬁSWrAl z(gSEth@em the

2. SOSVSSSYLA VSSNYLA
G s oI5 P ke A SR T e Ge HERg i
RABELYUSHY At 4sPEED of the NOeRiB) In f&f,))ll f&ﬂhdrMﬁbodJ?lgﬁip‘ﬂfB Exchidy
seguenc SSRAT, ( SE D NO. 233

NS T Ny PEES NG 53 6 o ABRIE R Bion
NG @By bdny @bﬁé@@cr(@&@dv@wﬁ@r@s@@t to aue dlirst bpearrvf H¥R-

L3 conprising sequence NSLIVTLT (SEQ I D NO 238),
EYPRSYPYT (SEQ | D NO 239), QQYGSSFT (SEQ I D

NO 24

NG a0} SRRENANTL E?S“&%p{ﬂ%nﬁ.%’%%@é D insa
Age6 eneRamcantong Bgdt pieRIS caRergentag %t%lffﬂlg‘ spgipeeid or
enbedi P&Rkant hﬂ? b Qﬁ}} [)Sérﬁgan@ﬁésblk?%)ﬁb&%' Wik 360 Mle first

sequence conprising 213 and a VH sequence
eenepl ¢fshangveaBoy. Imandhcp mboc}f\@lel@r @P pefch epntains a polymer matrix,

SORIAPHETOTLER v b5 AL oL 8N RO O SR

(@SEQ df [ﬂld\t@/@ﬂlm) I b)itlllafurthM%rrLb@dm@np thegiate cemgjoempameant

SN 4 SR G P P v

conprising sequence GFTFSDYA A (SEQ I D NO 247); (e)
an HVR-H2 conprising sequence AFI SDLAYTI YYADTVTG ( SEQ
ID NO 248); and (f) an HVR-H3 conprising sequence
ARDNVWDAMDY (SEQ | D NO 249). According to one

enbodi nent, the anti-IgE anti body conprises a VH
sequence conprising SEQ ID NO 250 and a VL sequence
conprising SEQ I D NGO 251. According to one enbodi nent,
the ant| IgE ant| body conprl ses a VH ~sequence

P~ T~ 1™ ™~ - e e
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anti body conprises: (a) an HVR-LI conprising sequence
RSSQDI SNALN (SEQ I D NO 260) (b) an HVR-L2 conprising

WG eipuaemees STSRLHS (SEQ I D NO 255); (c) an HVRRGI/US2009/039045

conpri si ng sequence QQGHTLPW (SEQ ID NO 256); (d) an

HVR-H conprising sequence GYTFTDYYMM (SEQ I D NO

257); (e) an HVR-H2 conpri si ng sequence

N RN NG (@Rt #5BY ma? Bd Klg I)erl%ﬂ described

HVR- H3 conpri si ng, sequence ASKAY ( SEQ

Aeesrditvigeped ta st g esrerpddhaiBrantionhe ant i - | gE antl body

COMpr {;S&3.s Aboli¥Rn {-Ithe é'ﬁ@ﬁﬂn?\'feﬂgonsﬁg%%ﬁ%hlch contains a

RSSQDI SNALRl SEQID NO’'260) (b) an HVR-L2 conprising

mmn@@emgmmt(dgg@ Mieancpnephbontrolegeni el fsom succinic

EI\}E%IFEI ng sequence QQGHTLPWI (SEQ ID NO 256); (d) an
- conprising sequence GYTFTDYYI M (SEQ I D NO

261) ; I @pthanspehiRe biRbedbmprti b pgs@eguenos is a patch which

R R R DLl AR e T Bt e

[a@lﬁb@]nsAccor di ng to one enbodi nent, the pati ent has
asth 0 lve the TH2 pat h

st hastothe SoERulb bkt P Ty P a Bat o r B
tpamgahthio0sh 41 bizlog&hlhﬁanbrAMradubq gctt\ohldne_yseﬁh@dud@ bbth a

t he the ti e an |L- 17 ath

P A ARt R Pt S gt DRl T oae by it
PonhdaMChid al 1020 B RAREMIINIPE Bihandch Bispdied FPRHEhCmABLWhekdn
an anti body fcﬂ%gs reactive with poth IL- 17A and | L-

pleast Pﬁ%‘ﬁ%@ Yerepfilic pagmesny %arnafjbséaltVF & biglagicalingoisqure
brsRRaibl it @bkéhReysttaR 3P e rthicRipdRs REmB@bPsdid-pordtdA
and IL- 17F. 1 n one enbodi nent, tphe t herapeuti c agent
i s anlmgneiembpdimpgpg ﬂne@ﬁtar%aﬁo@/thew@bmtorr%arm@ﬁ gmpodiment,
'tﬁbvlfo%tblqg] s tﬂ)%?‘a ﬁie&iahlcgll%ora%razg 303 'palgto"i1 Br Qﬁ};d?'ﬂﬁ‘lc
subtype In a patient conprising (1) one or nore
matkei ¢ aci d nol ecul es that hybridize with a gene,

cons ot naar R ReRRUGFHEAE VI AL Ry wngpg e

IPRBdnt iISERRINNB2 s CIATANE, to iiNGsy I SERRI NSl i@8Tib), aldding
n ) J 0 i . .
s ubEh APl o P MRy & oERRAS b e vaons
palypleecomypvarigs, thet ddditiohd valtigit tyexptrdsigemand the brsodaff any
ﬁ Ini s?raﬁb' nation or all of said genes is indicative of
He ARl subt ype. According to one embodi nent, the
Kit furddpecificompsdises, e penat heteiohéth fyson fHneligémigp

consi.sting of:. PRB4, TPSD PSd , .MES
S5T% s e Qo e e e e B U 1S VRS “hERASE
Xf}(e)rxeR@els Iﬁﬁch ﬁbﬁ%&% igo&hﬁﬁiﬁlaglxﬁﬁﬁanﬁghe&ﬂ% arfd kERhst oadnd
n one rther ennodl nment t he expreSS| on
Pexpebilisy sphancer shengip a keast ipggjiop of theKenaft ? @@?Sg Ivey g
%még’@n Wi ROV REPSHIh B ect 1ii8s A88RYd COIBELISRS ofer BER
nmet hod or the use of a microarray chip. In yet a
ReNitdRt sl regtng flomeabe? mEuiss & 4b§ufq7P®&s In A Paigular
%HiBQ@ihﬁEt' \the pBll'A‘taor tiE' Mﬁ\eljnﬁ‘llﬁera?‘topfln ﬁrn)@neg ?ﬁﬁa@a{r ehf%&?n%ﬁtt the

relative to a control gene l'evel greater than 2.5
foetnepabidityi anbipnsear i veHman@geétIh wac eubsdypent. (o2 egnirphagent
1@ \{1@8}110 (e)tgid %%ﬂbtﬁéﬁ)aﬁlchf& eﬂcﬂgcrdnﬁjérﬁl fo‘f’ﬁdlﬂger%tl%g' E&%s
subt type in a
pﬂwteeﬁ mmmﬂcet@tﬁrlaeé etfnhlatellhipwdlrt amOQnema@m@am embd)d@mt@d from

el B e Rl Sl s SN e st Gggpon

Q% hdyrs.abdutSERP diBlbutanbiy{.2) i nstructi ons for neasuring
the expression |evels of the protein froma patient
sanmpl e, wherein the elevated expression |evels of any
one, conbination or all of said proteins is indicative
of the asthma subtype. In one enbodinent, the kit
further conprises a protein nolecule that binds to a
protein selected fromthe group consisting of: PRB4,
TPSDI, TPSE , MSD2, CPAS GPR105, CDH26, GSN, C20RF32

——— NI BN NN N A PN [ e pe—— m— FNRA IA T 7N A I~ NN A PN ~1 7~ ~ AN
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instructions wherein an IgE | evel greater than
OO UmM is indicative of the asthma subtype.

woewonziong to anot her enbodi nent, the kit provPdEES2009/039045

i nstruction, wherein a peripheral bl ood eosinophil
| evel greater than 0.14 x 10e9/L is indicative of the
ast hma subtype. [0023] The present invention provides
a kityf Q{oth@f 48508 bﬁgocﬁﬁeﬁsthaﬁﬁséluplwlﬁ%n i &sAtibent
conprls ‘instructjons for msasurlng]t he ratio of
hrprelna bolqgicat BERbRRG 2 uBIgFHINduddfe Fpprator and
%§{cﬂ %eﬂ%ﬁ {h%?ﬁuch WRRIE 4 I%lfn?etr nRuS &ataffind iléifin %ﬁd htScast
indicative o he asthma subtype. In one enbodi nent,
tonepe Emiikty icshapberawrsein ptlosst anordph ehibe inavlingdissehenig. | n

| I
S8 ETRACHIENL ! B RUPIEy REAPIASED BN po
a thﬂnmhlelocat@fclrwnnﬁblawﬂioeﬂatr babodwpbirti ¢ z@rme@muterenhancer isa

diLLans acid
f?%’lrcé%u g%lﬁgftﬂ ° %dlze“sfhﬂﬁerﬁwg‘g? S a%englrslttrlcc&)n%m%hlegns
\palttlhulh/uﬁﬂﬁmrhamt ohmq)o@nm (ﬂnalthNO,ntaﬁﬂ'S&tHyleﬂle pmglicdes aad
tei ul e .t hat .bi nds,t |\/LIC5A a
BoP B BRE R wPsE o bR S RaTa o de B e e
plilsjt oternan hé@lniseratich wfiodmdl¢duaidyom B RESCRIFTH My s OF
E| L?EA NGS [0024] Figure 1 shows gene expression
B & ai rway epitheliumas described in Exanples 1
and 2 AcéoNinRe) aaﬁﬂﬂmp@g Rheseicatink @iich S dﬁyst@@rfbﬂ&hl/éhng
(left neI‘)‘l m ddl e panel ), and serpin
(eﬁ?ngﬂ@e @ 7b10wgwabmt>rﬁ§/ra% arSBPJ§Ct( Nﬂ_islvaysgeﬁam?lﬂdes both a
otaburahd £paréMNwhéin BE Fat&NQins NREABAd 480t fchdOhescence
units are indicated on the left axis of each plot. (B)
PRl livombHIcEs dhe PURtoRsabe 88 Befatomdescsibed alipue (véE fgspect
A he Grfrtd as;ﬁéc%ftth@ﬁ(lélubn IREHh @b b rtRdini &, I%er}%?at&ﬂﬂ gdle

panel ), and CLCAl and serpinB2 (right panel)
Avrnpnoratey. setasted v mSPericHRAratory alater perder or a hydrauhc
OLtg! at| on (p) and p-values are indicated in each

anel (C) GCene expression mcroarray analysis for

heal t e caions ohlydanehtsadstérivat rlogy civddnespestitgscendnspss oiothe
I t L.-
go?éé%lé?raf%étl% %ﬁ?ﬁ ag)g 1@&}%?6(‘[% l(allfs s@%c?gﬁ tﬁg lj}l%%gloll 1nc41{1<gi§ téle
Ipemmerablﬂls/( @har(ceﬂ ﬂﬁtm}xtru?_mpluhmg Itltehzymmrnobmies cor(qbb)nelhie,ahmp

u i sed hjerarc a st er
OBk S RS SR BBt PG cf Mt S g er i e
emb@mntomelpemeb@nalﬁs oo Cdmit &here@rt hel i um across al |
subj e ts gﬁ basel (E_l I\/banfé,+ SEM expre si M.
| evel Ipg toge siyt a%’e“'t 8 PeEent Iy optpng; SRS 1SS
t&saénag@mfoagh 0 blodjgelim b RIFRAI sabie@Ushih Wstch REIONSG Dol a
brushi n (?s froma subset of subj ects depicted in

PG 88T pateh. PEPTGEYIag pafch cpgtainys leag ong pincadii ARFsE 4e PH
b @fenseleckd ffb%ﬁilfcaﬁlc(é@lﬂtof glss and 14 "1L-13 | oW
asthmatics). Two correl ations across all subjects
bet weéhe Yarions em@denenéwsqr@ﬁé abqvg diihaewect & third grpect of the
(p%glﬁrlﬂ%ﬂtl(ﬁl a&@ﬂk\o %bg@o{blectg FeSh-aA | hBBet oPthe mntlon including the
p- val ues) fgure 2 shows gene famlies for
pempsiabidity mcalt, itlwsnatrszhmclpﬁmg theatousxnohyaws compdnents|the of

ns
R ARG R SR bl R, R O
lcobpdiaaut, the gatah gattdiore pesmedngweetvet. t he Uni versity of

Cal i f%}:p r&ﬁnggonts%v%ly%iggcqr}@?grﬁgenp %ﬁ’%«? tiof Y aa 1111?t cftéo?%ieﬁigve%?g

ht t eno ucsc ’cal
alﬁerlmaohhs)uglna:bﬂlqggpabrysnla’amemfarsdbjs@ cpmprigetbs stags of
depicted in panel A (C Relative gene expression

| evels in airway epitheliumof PRR4 (left panel), PRB4
(m ddl e panel), and CEACAMb (right panel) in healthy
controls (N=27) and in asthamatics (N= 42) are shown.
Normal i zed fluorescence units are indicated on the

| eft axis of each plot. [0026] Figure 3 shows

m croarray anal yS| s of br onch| aI epi t hel i aI br UShI ngs

o Y - o o o
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(A) Allergen skin prick test (SPT) results using a
panel of 12 aeroallergens. (B) Serum | gE

w@oeanor@t i on. (C) Peripheral bl ood eosi nophi PCT/OS29D9/039045

(D) Eosinophils as a percentiage of total

bronchoal veol ar | avage fluid (BAL) cells. (E)

St ereol ogi ¢ neasurenent of reticular basenent nenbrane

e dda

éf T DR TR
@E@qn&@t Vih ghsiong e meye n@?f@@%?ﬂnf@@lla\g forelebyqsy pktle by

%Eﬁféant%@ﬁé@ﬁl id Igﬂttrhecoﬂtaﬁ@g%l MRS IR aftd 5tnéé§%nefh?@1toﬂﬁ1ﬁ§

-13 I ow subphenot ypes of asth
@ewn@@d aj lﬁaSEsz@ﬂmﬂ@ea@lhtl( mhapeer dispasedeithin tlsq}bﬁltéé,t\@herem
QQSQQ?E&QBB%% nf&bllﬁﬂlﬁc ﬁeﬁﬁc&’%kaﬁ%\%&gg gﬁb&glegw%&&ure

o ng otto
$>mypﬂ¢é ty thepebi eCtIﬂLrouﬁl cme@h mogesierporss Bysimed by yapepdrator.
p<0. OISrP ne(engoocll\ll e{heoone $ Onsll by gro oFr):ers dr @0‘%&1‘68 Ef’ a %%fma?AL
e03|nop percen 13 nma subphentoype as
|pndnt101atkmbe( ﬂim glotheo pﬁhocmqua;ths onel @wore hrsgabrasiarccossdd. by a

MBS i LR aTlcdork S8R M e R i Rt

SlqdlaﬁIQSpredsdeeﬂbeD ded pemlwlhleal)bod(rﬁ&lt Mm’ﬁempﬁrep aRifbimed by

e 5l PR BBRE By W AU PRt BEpe, KB Dy

EHATE AR o l:leQWer @Eﬁtﬁ@d exfdrdyCt @5c) biol SPEA MBRTbrahe Mm@ 6 @blate
correl ation and p-values are indicated in each

;Sll‘eottmlP%‘Fal@ r‘fnGOSl] Figure 8 shows airway epithelial

muCi nTﬁ@mn%n; AR ARPRSE @ Bb VR witHREDEL S0 Mbst, Becbld ank3
high and IL- 13 | ow ast hnma subphenot{pes and health%i1
(]

dFt aspcs dheguesentipedtipharEripprndicgple foahe spyenihraspegt of
TG h o fle T Rlo Wiy Phe AP 'tﬁer}ﬁ!rdaéémhtﬁer{ﬁ%@c%k‘ & Rftri@idcWRhe the
epi thel'ial micin contént. (B) Expression of nucin
grl@émekymeh@@nmelqmﬂ pefr@yanSepareds ithsrpdgitional 6o lnbiMyce pe!
D) Expression of nucin MJCSB
2‘2 ngg{lcgt?l S‘&Xd&l@ggm{ 0032] Figure 9 shows responses
of su bj\écbtl@naWSlpbpts of-thg @véritigh walhbe et forth3inlpewy iaghehivseiled

SLUBRAIEILPES DAL SO G SSFSE A

dlauailgd dekertpitiom 0 0@, bed pron@irbey pasotike aifthemverh@n cisgstatbeon of

?r%tg?ds tgaﬂiy %V@%For?%ms(gg%eéal ge vgpﬁ T and?lg f%L% g@ alle%

dle@:hpﬁmf@e ehesipiey Widseaxglahiteryambhind ate ok testretivend tl&f invention
periaqstin, CLCAI, and serpinB2 (as in Fig. ID) in

l@? 8iAiedi " epi t hel i um of asthmatics one week after the
initiation of eit her fluticasone (N=19) or placebo

treatment (N= 13). Cluster identifjcation at baseline
for individual su%f‘éfc?‘*ssc"alﬂﬂ‘“’c?fég?ﬁﬁ"lfesare i ndi cat ed

bel OWTH@@{:BEEPan (n%'d'ﬂai%ﬁ s, which he-iddrfbrA8d inasl B@Tﬁﬁﬂuﬁésa, art
cluster IZ asthmati cs [ 0033] Figure 10

oh wasspaqlﬁ@@p&rﬂlvﬁaeﬁe@ﬁqﬁaa@ espgehel Bk @B HIphang pgether s

\Miﬁhnhé (!}esérﬁ)tllah %Iar\@ %jex!phalr;- %vﬂh@ﬁ‘( lﬁﬁlgﬂ&? Ql%tﬁfﬁl@ﬁlegfof ﬁﬁ%t h ma
descri b in Exanpl e 8. Heal thy control

IHLVEMBOH ow subphenot ype of ast hma ( N:5) I L 13 h| gh

gﬁg‘al’; telm”%g% Q%E%/D eXpr érg% %ﬁ eva‘; gétafaciéjaﬁlg b G ©

wﬁpdwﬁ@gnagemomﬁﬁkaS) and tunor necrosis factor-a
(TNF-a) as determned by qPCR. (*): p < 0.03. [0034]
Figure 11 shows gene expression mcroarray analysis
usi ng 35 probes covering 28 genes of sanples from
heal t hy controls and asthmatics as described in
Exanple 9. [0035] Figure 12 shows gene expression

m croarray analysis and gPCR anal ysis for periostin
and CEACAMb as described in Exanple 9. (A) Periostin
expression in healthy controls, cluster 2 asthmatics
("I'L-13 LOW), and cluster 1 asthmatics ("IL-13
hlgh ) (B) CEACANB expre33|on |n healthy controls

o, g, .
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in asthmatics treated with i nhal ed corticosteroids
(ICS) (+) or not (-); (H serumlevels of YKL-40 in

Wa@giobmreodes treated with inhal ed corticost er oi BGT/[$108)/039045

(+) or not (-); (1) conposite graph of serum | evels of
periostin in asthmatics having < 100 U mM serum I gE
(<100) and asthmatics having > 100 U mM serum | gE
(>100¥iG.Cliuearposiit ele@roaa e&{eaﬁt%reurer} Eare{ asccdfdm%ﬁen
ast hmatics having < 10 serumlg <100) and
AsteRtRitheayessavin YRgtion wb@e rltq/dmwegépmh qogferle@sf@d)lhaneré)
%&%@%fe%%r&ﬁc@%y%rf&r%dﬁ@ level s of YKL-40 in

hmati cs having < 100 U nm serum I gE (<100) and
ast hnElG-dgllkrapicng side 169 of eipatmegetrdghyarg Ratghvpg)rdingity one

it
D B Bl RO G Bir 2 o B Ry or
alnkﬂvewstebﬂrmuscos nhgicengps#iod@Din [algfankedseranganiegE ( squar es) .
gﬁg’é\lr \%\‘n%é éng %ﬂes? éll-r{ eOXEIH%FFI !\I alln-gde a[l grgg’anl delij{efelg IP%tCh a%pordmg
ot breraspet efithe priegent @y aitioo) ogy used herein are intended

to h t ood by t hos
ST R R R S S g S
adcrmdiﬁgeeﬁle afpectis thel prdsetaneatidry under st ood neani ngs

are def herein for_ clari r.re

e or EiftQ TuiGer xRt b oo Sma R LR P i according
he 612 Rp&hetthdpraeint ME&RISE *hbleYhdRutchaREhibUeRrth€@ comprises a
represent a sub§e€ ial difference over what is
Jerierendpnd, fhydelec et 3¥MHe art. The techni ques and

procedis ess 8eeet bR OxchBlaff BIRRA RIS Br a permeant
general ly wel | understood and commonly enpl oyed using
clehinesnicPavar ofifbe preysst BysNtiBY: t hose skilled in the art,
such as, for exanple, the widely utilized nol ecul ar

cl oni Y-t el ré@qre@% Fegplnpdumasogaetsrsolide dita fara

WH%HJ Rlivé&r RRENGi oAmMBR AEREEhY oA Ydkct P the p?égéﬂt' on
1989) Col d Spring Harbor Laboratory Press, "Col

E%remrlrgl Harbor, N Y. As appropriate, pr ocedur es

i nvol vi n% the use of commercially available kits and

r eageRls Yderory dieertizrts of ehangds drithe pelymer adderteyheidagi t h
t: I

e R A

sesgrvairypasording|tp the/prdsetdnvehigmat ure, " "1 L- 13 gene

signature,” and "lIL- 13 signature" are used

i nt er ERan§eerorty fantangl saruanebneetrationsan the boimipismattafion of

o RRAEE e RE P el EMR 1 Tl S, The gone |

o1 SRR A UL By SRS S BRI AR
@OaRG; SOKEbCAblyH@STQan PR, foiSRRPIONB2, taiCBAGANS 2 pemblhty

%g@?l B4, CST4, PRB4, TPSDI, TPSA, M-SD2, CPA3,
, CDH26, GSN, C20RF32, TRACH2000196 (TMEM/1),

RUMQC%‘?CH?? il Rpihe e th‘?@r?g%gd Ing Bl Rt EHE)
Iated/inshbBlegohyancs igpmaibsutie farmelatibacgedisdg polay pepiiedisity

of, this invention. [0039] The term"targeted
68]? ype ptlde when used herein refers to "native

32? :Jﬁggje Hé rlse"} ?\;kgglret%f 8 l%dt.h% g{fe n% Var1% rmaa% Sy erldlancers

pﬂby@ﬁﬁ&idﬁvﬂ@ﬂpﬂbﬁﬁﬂeﬁrﬂolypeptlde havrng t he sane
am no acid sequence as the correspondlng pol ypepti de
derived fromnature. Thus, the term "native sequence
pol ypepti de" i ncl udes naturally-occurring t runcat ed,
augnmented, and franeshifted forns of a pol ypepti de,
including but not limted to alternatively spliced
fornms, isofornms and pol ynorphisns. [0041] "Naturally
occurring variant" nmeans a pol ypepti de having at | east
about 60% am no aci d sequence identity with a
reference polypeptlde and retalns at Ieast ~one

o, - o a1 . o




10

15

20

25

30

POSTN nati ve sequence pol ypeptides, such as naturally
occurring variants and native sequence pol ypepti des

weawoda®Iby a nucl ei c aci d sequence that can hp@F/U8108%039045

under stringent conditions o SEQ I D NGs: 31 and/or 32.
[ 0043] Exanples of CSTI include a pol ypeptide
conprising SEQ ID NO 2 and other CSTI native sequence

pol ypert.i1desa c}ﬁwaemaﬁﬁsua ngth@Ieﬂféet Q%H&ﬁlb BQdY@U Allethyand
nati ve sequencepol ypepti des encoded IK%%a nucleic acid

selijiess 6BCY matforpuptied Wesigied & tehisee exdended ddverycd seinetidns
t.9:r2E2Q, 0 NO 33. [0044] Exanpl es of CCL26 include a
pol ypeptide conprising SEQ ID NO 3 and ot her CCL26
nativerseg %ﬁ%ﬁh@@ﬂf&%ﬁﬂﬂ Edulo¥ moﬁ§01'@5ﬂé'hatl: beYease from
occurring variants and ndative sequence pol ypeptides
emesdetribyndgdispdinetizate&js. sequence that can hybri di ze
under stringent conditions to SEQ I D NO 34. [0045]
ExaonE%, 16fis phap|dempestigies the pidtoy pepsrinepdildn phenesi ng SEQ
ﬁ@lt‘dbn%Qhé)ﬂhhf fo rg'e%l of @)@J{lht\f@e ol S gmllny P&Reinlnggs
suc as natur al occurring variants and native
séqﬁememybmbwwéBV%demi@ﬂp@Uanmyeammqu$eﬁnwaﬁid
sequence that can hybridi ze under stringent conditions
t o SEEG.D7N®BShe §ifigte] peEreatpiteenhaficeCETRity ne thgdesirtenance
Q@k&ggg e%ﬁhﬁ nprising SEQ ID NO5 and other CST
nati ve sequence pol ypeptides, such as naturally
occurring variants and native sequence pol ypepti des
encoded by a nucl eic acid sequence that can hybridize
under stringent Detiled Degmiptivo oSEHQ Ih2nken36. [ 0047]
Exanp | EQ
) I\IOITE(; %r%%en %%IUOE%QZB% elgtgg% glgu erﬁ%igly Pa'rljeﬁ(]tqu th%
§oltdwmgda1mled| dexctipticnc exampilesgand aranrasn tisd mmd pnaioummd
Eq encg ? %Beptldes encoded by a nucleic acid
@ S can hybridi ze under stringent conditions
t 0 SEQcfoR thpB3dent MSikioksx aémée§$y§tém§ERPbNB&hd)d’3deJde a

epti e c rLsin SEQ I D NO. 7 and ot her SERP
83 Bdﬁ ‘)9;?% BPﬁF gé%Od tglo S BYCHIRP &y Rt 1 fﬁ?“eé to the
@p&:&ﬁcrdnrtgesvadvh@mts§st@ﬂ@ afBb MEh SIS AUEINER kY RBRvisdes
encoded a nucleic acjd sequence that can hybrldlze

aRgEieds tItrI? AeeivteaBde LR hotemeylpey Werl Sgeinfipma dr
?s%m SRk ibEENHA Ml ﬁ%&%lﬁaﬁqé YReRtide (i mhitigs Ng

I D NO 8 and ot her CANMb native sequence
pol ypépt fodewingslgrenptan ¢fahainsgntign dreridadrag 2y grabhig Sackhifg
%@‘éﬂe\{ﬁveﬁt@é}iﬁﬁ G Bes? %M%Eztlén%ﬁ eﬁe&ﬁgﬁg bY@ sRiiEh i e aci d
sequence t hat can y di ze under stri ngent condi ti ons
trdeQEQu WilNer@gize [d@osl@l}y Ehenge cesbohadeNobeicmbbdigenty
nggcle&P WhAE PRk Fﬂsg/ i bggegclaprels\@ts%f ﬁl%%ré%%ﬁl%ve}aﬂ‘@ It will
native sequence po such as nat ur al
abobr rpmgeNy et emesf &mﬂen@ﬂ iboes figse ml@rmeseptohxqoem calds

i B U s S e S R ']ME

Eﬂan&hmmsoﬁcﬁEﬂ?B’gl&Bhosewdioud&k & thohry p@lpteb@nzceo]qun l’naﬁy ng
RPI. NB4

SRy sttt ed So Rl e Pm it PRy BRI P en be

Aednaleiiv ecra@Oiie RS aRes yept 4 pesofnegded: byentionUTS] the

d .sequence that .can br|d|z under, r ent
2%‘#?&‘!”?% %ﬁ%%rlpc“Bn %Yl%%ﬁégl Watlyis of gie Ppacip E)@"ls‘g?l’r@@é}hpl es
Qhvetiidanid M6l HdieniatipolhyRept i de conprising SEQ ID NO 11
and ot her CST4 native sequence pol ypeptides, such as

natural |y occurring variants and native sequence

pol ypepti des encoded by a nucleic acid sequence that
can hybridi ze under stringent conditions to SEQ ID

NO 43. [0053] Exanples of PRB4 include a pol ypeptide
conprising SEQ ID NO 12 and other PRB4 native
sequence pol ypepti des, such as naturally occurring
vari ants and native sequence pol ypepti des encoded by a
nucl ei ¢ aci d sequence that can hybridi ze under
strlngent condltlons to SEQ ID hE)44 [0054] Exanples

o ——— g p— | o o P~ T~
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TPSGE native sequence pol ypeptides, such as naturally
occurring variants and native sequence pol ypepti des

weawoda®Iby a nucl ei c aci d sequence that can hp@F/U8108%039045

under stringent conditions sequence selected from
the group consisting of SEQ1 D NO 52-55. [0056]
Exanpl es of MFSD2 i nclude a pol ypeptide conprising SEQ

I D NOAs hixdaReiiRemneYaSfmal i Me" SROURNGRIude plural referents
pol ypepti des, such as naturallﬁ occurring variants and

maltepsibe suirerlerlysbistyipephores. dhvothsaxampla reftrenesite 2 aerl
%@ﬂgﬁﬁ%ﬁa YRt Gl Ry lﬂ{c'hﬁlb@@spw?sdl%in%tt&vb BORD ARG dORS
to SEQ1D NO 56. T10057] Exanples of CPA3 include a
poleypbpedngst elearprindivaigs GROVISH NO. 16 and ot her CPA3
nativ Ra%%g Uil [feeex@%gs\é@ g&&'nqg ﬁoms'%mlt'a(ﬁle %Qlttlll(!ﬁlgll \La:fue, and/or to
occurring variants and native sequence pol ypepti des
énputedotbyr artivubak wdlee. AW heh sielguemgeistchpressedandthdrappticz e
unge ringent i thon D 57. .00 .
ARG B PR B AR T b s iy Ry
SHCh Vudd@re dxpraased ao typpeoxiGRiRins Ay wabf he agegdance

Rol ypepti des, .. such,.as. nat ur.al | CCUrri varj ants and
PRt ah B0 o TR e BAEHE bRt ab R ol
sechansgect MathoaRrald b ihdbraeodunalelic aitipdingenNéack oNitle tdn@exs

AR Bl o LAY 5

rRadgowe. sequence pol ypeptides, such as naturally
occurring variants and natiyesequence pol ypepti des
encodéd Uiy M ElcdrEns aepipndle qUetiend Mameabitetor i di ze
Wick8huctly 1RGGRH Can et &ifcARStaAR EQr hidy NG &Rur, LQADER e
Exanpl es of GSN i nclude a pol ypépti de conprising SEQ
Idescriptiomigeladry istaness VASH Saih GveRt of eirianaceracyp epd inglarces
SHER idgchatiural |y occurring variants and native
sequence pol ypeptides encoded by a nucl eic acid
sequens asadiigreing afwhightriceientd opiibegenishyr weighinof ceomebiongnéns

. y 32 i ude a
By T e o Y BB {3t SRS VSRR Worrad
ramulegios eterenositiponyplegt thd esmpeacths msludedt ur al | y
occurnin i ant [ equen I t.i des
encodeA’au ﬂﬁgﬁﬁbceé?@“%&@g&%éﬁﬁéﬁ%é f%%?ﬁggﬁgﬁ§bﬁ%dize
Uoaheitions efifavgento” caderd td Suoinsmbwnt SEQniiHoNDabik cafjab 6 |

Ex l.es,of. TRACH200019 M/1)..include a
DA BURE PR GnE GGy POTREY SECHD R AR Rerpressed A
TRAGHRGI061 96t HeIDVEMEkkadd ainbie o8 patiaina e ofditighpeqiited @8l vary
zuch as %a.urally occurring variants @nd.g tivg b
RN BRI BEpERYRY: LY Blag ehieq as the
SRAHRRGEPIdYAY afPhe PiobEskidl Z6nduiile bbssived NTRAR! it BARHAVaRNS
to SEQ I D NO 62. LQOGS Exanpl es_of DNAJC12 inglude a
potsePerly @8t SghSEaoNE " R PDIHAYCIHRCHYT O DNAI YT
REhbY€ bS BRHERNER tRR LY E}gﬁ&prﬁ%ffe&%ﬁn@ﬁnt%'éﬁféc@ﬂvk Yondition
occurring variants and native sequence pol ypepti des
%Eéa@&d@yd%erwu@ﬁév engefi cdisay seH dipthe pEpsag ANKYPHING| ze
uRgemeatlibpgent conditions to SEQ ID NG 63. [0064]
Exanpl es of RGS13 include a pol ypeptide conprising SEQ
| D NOAS 3scdrigregt, A etheRrESItic 3mamnti’ viea ‘Yaejaentienlly effective amount™
: G vard q
R PO e L HE I SO, oo A U it B B er
ddgdenreé reashlacandmrexpagtedi wiexeected darevet an yngaended omdéqueimes
t 6 Exanpl es of SLC18A2 include a
6@?@%&%&%%@5@%§%P%@?%%kéEQ I D NO 24 and other SLO 8A2
native sequence pol ypeptides, such as naturally
occurring variants and native sequence pol ypepti des
encoded by a nucl eic acid sequence that can hybridize
under stringent conditions to SEQ I D NGO 65. [0066]
Exanpl es of SERPI NBI O i ncl ude a pol ypepti de conpri sing
SEQ I D NGO 25 and ot her SERPI NBI O nati ve sequence
pol ypepti des, such as naturally occurring variants and
native sequence pol ypepti des encoded by a nucleic acid
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FCER B native sequence pol ypeptides, such as naturally
occurring variants and native sequence pol ypepti des

wepwodzby a nucleic acid sequence that can hRGI/US108€039045

under stringent conditions fo SEQ I D NO 68. [0069]
Exanpl es of RUNX2 incl ude a poI ypepti de conprising SEQ
I D NO 28 and ot her RUNX2 native sequence pol ypepti des,
such as uQAtHdF, kil tQCHWalchNGh XA lidithg cinth1Qakhby Riclude
sequence pol ypepti des encoded by a Rucleic acid

diaditierrd drugHereVOr 9T Hipsradivyeatehsei e any ofieh yem of Regmhcktabinior
u@e §E1@nf!d@rn[1\@dﬁ% de[19<9)7 E&:h gpinetﬁle Qfbbd I%Jlt df g‘ah%_crt@se?vmr
pol ypepti de comprisin NO 29 and ot her GSl
Watig éhegegueiideaygisisy @hed éstwe@u%bméiglg ﬁaﬂl & Fagg ¢0y1tr011mg

n
S "85, LSO, AN B SROUSIER AONIREEE (5 o
1S dfecrromromsmg eptpocondin uh@ dmgtr@e@mcb@pmm) Lthef @@gqﬂn be in

%@%ﬁ%ﬁ@oéb Q%%(L %_%}?% ug%e}(lg \‘S;rg,t sggl 0(1;8 erse%i 'Y solid

pahyperk Odels, ousu sirfas oﬁ&b urealblape o ddu talyelftg‘ dwaompasblan d

nati ve sequence epti.des . .en ode ej.c

D e RS A B Ry, D REP 6l Bnl b ifefeh S

ttioe @Eg}nb htElxl‘d&@Iﬂ, bo@%%ﬁionlyﬂﬁoﬁﬁtypei hl;)elilcﬁ'ﬁg hﬁadrl]iédl‘#w@ytem
itor" refers to an ocks the

3ﬂ€7h8 (MAHX %S@Fsé‘ﬁlaglylst?‘ﬁ@ret Sr'ﬁﬁ“éig(?g‘f‘ 0‘%\%‘3"?}9{1 mqnﬂéhe &mg

alﬂhdheblbésﬁfenﬁﬂieldrdg-rewdlﬂﬁayl ehfokrhdd®ySdidpB& Inddies driieiin aar e

not limted to, anti-lL 13 bi nding aent?1 anti-| L4

BARSIVA GO gEntng thwreadlpgﬁwww@ﬁ QP]prPﬁr HIRHYSRY SRYERY s,
ting b#ﬂﬁﬁa@lﬁﬁ e raallldmel(mbhermm 1RIRRE 8d1REWeGBhtoahL13
recept or aIE bi ndi ng ents. Single domain
%P@%’@Hﬁ@ mﬁé&yercéeﬁtm @fd q eservaar, layprs of upmedicpriafbsie
IhbtykRahP AL pREd.! T oﬁB@M)&b@xna{t%f FREG &i?ﬂe!rsyod s@z%ﬂﬂdﬁg
as inhibitors. It should be understood that nolecul es
dhegtis digperisidgmaganeoushyain adsérophkitiget lingpkilit pely mdiegatrix and

[ j tS" : g t
A e S R WL R
epplying diewdbesafemalhd faprodfetleaudrag reafnv@'p attisreprpliod togform a
PEIRR AR AR RO SHRERS R AP RGBS R np By
cbnsi tﬁlﬂltllogal ofugamservomand adigemtmv; stgle patahdspodyo beancluded as
pe t t¥ 9{111d a $n§ ti e Accordi ng to one enbodi nent,

AP RHUS SR BIVRYY ™ 0 a human 1L-4 sequence with
an af ﬁ%ls Iilsdd)heb:ﬁt veasrml hyMophilic pdvneSpe tifdrs © apeangnelavils
ant - | bi ndi ng_agent s c n i ncl ude soI ubl e
L A Srgh g eyt B o Rr T oI o pvided by
IshistR@a ek Blihidt TEESAbE@arRoiUIBNcdnGbelifEHc@N)ar and/or extracellular
anti - I L4ant i body and sol ubl e I L13recept or al Fhal
tyidy In 0@%&Spgféea|hyeroghl ig BRgicAntEpn pg atdrasy [%%t%ﬂl‘& Ippater-soluble
fsh’cﬁﬁﬂaﬂoﬁc@coﬂ’sdt@@ﬂ‘wﬁﬁ alvREHr P hoistuBOsldlce, such as subcutaneous fluid,
“Anti- | L4r ecept oral pha bi ndi ng agents" refers to an
lgeydraphidic peeantrat @a#t|89b861mﬂ%iy digsOWeiig rthe sulgcutancous fluid. In
aﬁ&tﬁé}ta%e%{ BR3rydopillc PérAdhi Gha ?gl%ﬂstu%st%ﬁll{éﬁf%&dl'\%% Fesmal |
mol ecul'e, an aptamer or a polypeptid
@momémus daiddahrathee may Eormsupusiessipoef nartignlatechydwphigic

r

R, SOy RELThEE A ISP SR bei
pepposden cAe gohide nge ¢ranase hy@mimld:l reemeantstal dedoiipadl hegein.
\";‘Mgfﬂt é? egf%lle%:l g« u%”iﬁQneous ﬂulﬁﬂe&reﬁ o‘?{%lc%g&hf%m? S Mfude,
evituopd lensitagibn amm$tu11ej_pflasmecb>1p0d3 (@: 1 pxhaofe Ipl'lIlbllng nmgﬁnta]sﬂmé,n
i nclude anti-1L4 receptor al pha anti bodi es. [0075]
"Anti-1L13 binding agent” refers to agent that
specifically binds to human IL- 13. Such bi nding
agents can include a small nol ecule, aptaner or a
pol ypepti de. Such pol ypeptide can include, but is not
limted to, a pol ypeptide(s) selected fromthe group
consi sting of an innunoadhesin ~an antlbody a

a o o o I LT
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DI VMI QSPDSL SVSLGERATI NCRASKSVDSYGNSFMAWY QQKPGQPPKLLI YL
ASN

WO BEBGVRORFSGSGSGIDFTLTI SSLQAEDVAVYYCQONNEDPRT FEET RMBY/639045

(SEQ ID NO 194). O her ex |l es of anti-I1L13

anti bodi es are described in 008/ 083695 (e.g.,

| MA- 638 and | MA-026), US2008/ 0267959, US2008/ 0044420
AR 32 AR, Q23R ABanyl 2 heGhyeAfithd sheikﬁﬁ@r&ﬁﬁh@ﬁ atphal

bi nding a ents" reférs to an agent that speC|f|caIIy
By miRhetie Huik andier pry1enpharaEpR 9?%0;%&10% therenf. Bn ARR gsgect. 2
%ﬁﬂ%ﬂ{aﬁecﬁl@@lu d%&di‘&’ﬁg ?o tﬁ@ﬁis!anﬂ%e%%‘ﬂ fa rf?ﬁt@t%%ur@é thék
yﬁepu e. Such pol ypeptide can include, but is not
Illilqlﬁ g2, a pol ypepti de(s) _ sel ected fromthe group
consi X
copt | Dttt e i AGRYERL AR Ak (POl compound
toheorhpasdiongvlage rioesmomiéstamiaay degrade, dl&solx{b3017ee<o;epﬂ@n

h se n ff| it e 1 pM
ety SRRDR G M Ao 4 o s P
agepisrd oavommsitiod earahseta subdtdiBialle ovefpt-owsolablp hatetial, compound,

ant i bodltes [0077] "Anti-I1L13receptoral pha2 binding
a?b‘é%?% 8t ors to an agent that specifically binds to
human Ak bdd heede feasral fPpoamzeantSuitinativin ebiferg toagepér&nw@n of the

i.ncl.ude a snmal | | ecul an aptamer or a ypepti de.
SEH PEorFpeticaeT PO e B R RO G ¢ o
RahdeeRilly del s cdstedne pitetinfo Ditblebilugin © b Pred &BEiisdd jRem @it
an | mmunoadhesi n, an anti body, a peptibody and a
AemTYRIoeEgdi ng t o one embodi nent, the bi nding

agent ARiyQidShetcth, @ m{@n réfiefs td wmﬁgo(t M@:Ems’ilﬁ m% Sequence

with an affinity ween uM - ecif
@a&é@ﬁﬂaé@eebraaﬁtmoqgh rénqhefelé%@a@rbslc)bﬁa@d blnrmlﬁ ﬁ@?e‘atg@ht s
& lwlbW@gl@am Femblabd cdr@fe 8Pl oﬁé ahagyant et fish

[ 00 | gE binding agents” refers to an agent
Wtaé%'é nﬂmdc,can bg olighinetks F[0® CXAPEM 11 QR as|BgLhsubloaidian e a
t a
% ?19 nglrge{f IVEIS),SIIB%E&I’I& a Dapth ggl!ugcg Egﬁec%rhélﬁ&h ﬂp(gnleggpregt the
lapymal eah heonanan@@hybemaltdm@w)e aspdcethe eniinfal cambemengr oup

.51 ng, of . [ a f i , .
ST b, ety B0 e FRORAURE B PR O K B e
tohen anphibihig EA barbdtivelgythe @mma] @ede a witmbégpdehaaemal, such as a

O R S T R A TS o
Jahodl be Sedersald tis ﬂle'[)ye’sed-kSMeGu}h 1AA\Iﬁ§t Ioeited Ty its Idetin Asn
Tr rGInGIanProGI Lys 0 Lys Leu Leu He
Fifheadh withangene Rcilguee e P Br o Ser Arg
Phe Sak ufddyhe 2, a GhiyloBREI drbrdky” 11&$Lﬂiefﬂﬁenﬂbﬁmg6ﬂse§mﬁnri‘ge
er Leu G n Pro GQu Asp Phe Ala Thr Tyr Tyr
Yﬁr et a ppigieryythipgparpyy! wf Thionsifsp Sy“@lﬂ?e lyld
Hfa ér)é‘ém}s(ﬁied@flehﬁ:ldsyﬁoléﬁlﬂesuﬁﬁ od@abiohaPhfetAnNPrdkds. and
sequence conprising Gu Val @n Leu Val Gu Ser
19/10@:8,} mgprangyas\ied kgrein penplig defigg gnelpsed ypaeesAf g Leu
%@ﬁlp%enﬁl lﬁ W\ﬁ?éh C% cagni/a'gll-'t—é’lﬁ I%gﬁém1kﬁ OII—BIOC}%%{‘IcaGelyVII?BM{IIGIﬁe r

Arg Ay Lys Gy Trp
\ﬁaalt dm”eas fsem thlele?nvrfmnnﬂ3 yroungge aBitie sgeqe OTmmmimenyr Iwmepr 0

S e R R e i S e T

Awiz'léhcrhameaaﬂdaalthei’ylnenﬁw pOpertidy of thy goidh yndSeeledils aﬂprting

P{?)?ng g‘ﬂ dset%%%? h%th "“YA%/? Cap%le 2 HOI% %’f\o e%]l? ggs¥e§ter S

bl egicah gpembrah b edn tzeptenmdosad alcinprdnk. nEsemI:daw heicowimbe@ab@nes
proximal M ' region of surface expressed IgE on B
cells. Such binding agents can include a snal

nol ecul e, an aptamer or a pol ypeptide. Such

pol ypepti de can include, but is not [imted to, a

pol ypepti de(s) selected fromthe group consisting of
an i mmunoadhesi n, an anti body, a peptibody and a
peptide. Accordlng to one enbodlnent the antl-IgE

o o o o VAN NN oA
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V domai ns consi st of relatively invariant stretches
call ed framework regions (FRs) of 15-30 am no acids

waepanaoed by shorter regions of extreme vari ab@1/083009/039045

call ed "hypervari abl e regi ops" that are each 9-12
am no acids |long. The vari abl e domai ns of native heavy
and |ight chains each conprise four FRs, largely

REOREIDEG bat RELA-1HNRE 0, G fgl@waatghawlnt&gﬁﬂe&te@m B¥ginal,
three hypervariabl e regions, which form | oops

AR IfgRnaseh ueal, @W%@@@br@ﬁn Tngngrherrasiset, thehe
bb?&l@g SMERIbALE Letd Skin Iy hypervari abl e regions in
each chain are heId together in close proximty by the
FRs and usadiherein, neskiny lagery aan eising onegyi toers cpidermat lagerpphver
D@é& F&r%yé 1@ l”ﬁl %ne %pEJtQa sfkﬂtrl 1ﬁ%ﬂld?§ thk '8% ermost layer OF the
igen-b ant | bodi €s (see Kabat et
Skiguien dbfsstlefunﬁrommwn sin @ti alkarrAtiNG hwgcrtc%attknl ht'@frcels incluge pne

al t | t
ﬁgmﬂeﬁg eése? hes cper belze gbt&e’j\?}; ngorg%uﬂnz { Igltrl_]l#‘l gl% 1&’ent1ﬁed as
atraumcgtramutwmh vsedtuch spemstlry (stratulol malpigtyiig mncbanﬂatuhol@yale o an
ff
Rt EF Doty i B PRk ant SO E S RaEe,

@ﬁhlhaﬂ ke 1@ ydsoitiaky titke\or (ARSI ancd t0@8dport betotaBgdiption of a

eiee B R 5" Rerebidm Whisbedh T BO8y Swhi ch

%@refcﬁé ROHE al@lbefzt bfahe padengi@ferdion, @mmteg& Bee foymer pe?{xta@bh e
region generally copprises amno acid resi rom a
SEB RN aer 2 BERER g E osrpumdpyer egt-@u%(
aroundg @%%reﬁ? Sétﬁil'a'ﬁ&r 2 %h@ﬁlcﬁtén}lanc%@ nétkadibn @{ﬂﬁn&9 »97
L3) in the VL, and around about 31-35B (H), 50-65
§pg)negltm egganggj (pptgt}eab@tyt qnaangpy’ (%ﬁlﬁ]@ﬁ likgtingpd e all enhancers
%%{H HRAGEShOfusb 5foatlﬁhﬂémp bnd PR OlROIEREu1: A6 @l?etbloléélbal

. Public Health Service, National Institutes of
H@mbme Betithasda tissypfluidl 9‘9119631 cayflypsdisprisyes easejogudsgnd

SEO B o P S PG AT Porhimch ity FE S CES kAR i dgn )
galditeBal{yHphl camtebl 9gen1s0olHEHEY cpmtrdl hgenHincOdmighérac sredgth

b:é%iéorl \‘%%ent N%ltmgB(J)uQ Ll% ngsggnd%a%er sglugle %%8/%1?% arac[ @9&5 zlre intended

hl(ybfemvladedabkiéltml@gllymibdcn&sfof‘aelehhm)ser t@hn@6giedinylpdidg-Hmbnot

?i'%éged 202 %e%%pI?%E%q_%f)soLlﬁ e{“&%}’ %}Eﬁcgaﬁhcggwgg? Bfeés%éo %108395

rdefrdata ofrte thuidheoegphacdqriaitsihotesis Kﬁﬁ@dtro@braﬁd)n are SUpr a
for e CEHOf theseh fln bjons. 0085 Franemorgv h
e Qs Sa35t-dhe yguaphiig PEmineRt cgB AR At COUH Y (BTthds
trf138s pdi@edty e SMRFtEP hﬁa ﬁ@@bmlty eftiadere SORsSor M@r€brhancer
defi ned. For exanple %ht chaln framework 1 (LCFQ)
fischpelgpsmay t(%entbmsi sequPiRtner KmglignepushiRIyor ggple, a
fchaneyRhkander(hdsfFR4b: af)]g%%pé'fﬁﬂéalfz@ RARI daSiflary &l $hen an
nunbered 1- 23 35-49 7-88 and 98-107 of an anti body
(oeserhoreHe AbwRIcrgerey Seldmyay heéﬁlﬁ@@tt? Yavely driye apeypsait intd
EHAORLGes sﬂﬁeﬂaﬁu@;ﬁh %Oﬁlﬁeav (fedFR ), heavy chain

framewor k cmnfrmmmnkS(HOF%)
and he%ﬁvlyed:]lfﬁa@m trﬂeﬁﬂlewﬂ k0r4pQrH@a@R14%” ipgydes eppessege of a
PR S e O A By M Theaar Ry tg ety
[POo8#Ivelsr foghlgissuedeel diepeinreant he "consensus sequence”
or co Q Henc: bfic
seque%‘?:gp g@?@ég g@&&ii) gﬁagnggwﬁ%Fg 5&#%%mmﬁ d
$&qmemg¢$ynmﬂkmmﬁnﬂﬂuﬂnﬂoguﬂmnm@knbuwamnwhhmabﬁn
regi on sequences. [0087] The term "nonocl ona

anti body" as used herein refers to an anti body froma
popul ation of substantially hompgeneous anti bodi es,
i.e., the individual antibodies conprising the
popul ati on are identical and/or bind the sane

epi tope(s), except for possible variants that my
arlse durlng productlon of the nDnocIonaI antibody,

o o o o e
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invention. In contrast to polyclonal antibody
preparati ons which typically include different

wa@pivhomves directed agai nst different determ PEEFUS2009/039045

(epi topes), each nDnocIonallﬁntibody of a nonocl ona
anti body preparationis dlrec ed against a single
determ nant on an antigen. In addition to their
BBekihE 6f éﬂracttdgmum&@tm@gh RbinRA YRR E PRGN RerRf L
advant ageous in that they are typical ly uncont am nated
H{IGONES, thwﬁf‘é@wcﬁtﬁmaﬂ hsle, asaingEFrYiee Cresphiod dspigqd-depth
11‘11611I tﬁﬁﬁlgﬁ Bllafo chahagtste. h oﬁg]én@daﬁﬂlf;h@ dite @S Ql@dr{)];g)re refers
obt ail ne ron1a substantial |y honogeneouspopul ati on of
anthiesesdlit eBanygii abmdmgttechaolpey haresuktsimicbielggiea dlyidriredyction
’@6 fduehis QflntoH@eI%Hdhf}é}{? %ré’%peﬂfﬁ% n%?fb% 'fSrHleg LR hOd.

or exanple he nonocl onal anti Bodres to used in
acmblptﬂ@mfehamalrﬁntﬂge apdasertred i H\Ee RetewNayay 362 Ifmdé by a

(AT SIS o TELHIEER 16 DYBELIAT SFLRY

alhe,cha@nmial ockse Shroﬁ%lﬂ.aqumtaﬂmrcypr@@sw at througlohsd ﬁpardlldf@quency

Lab t P 1988 | t
AP D B T A T B ARA OO PR Ponms.
5{5@05&@61}( Ell 6@y 500, 18-500, S6LEH1 ) 00-258¢ S0vidd0) anT0-BNAicrons in

hod atent No. 4,816, 56 hage
iy D6 i P iy T e hogs gor S o e,
ngtzlgl’é theB g%d @%gg? 28 15(8 t’bgﬁ llhderiv&b’dﬁﬁataﬁe t@fm nﬂoroIMBé is Bhell in
| u et
g@msf%ﬂw%% but ﬂ@éth&de\aws Sygtew anémﬁrhOémeysﬁorm
%QZﬁéﬂgﬁﬁﬂﬁ@QQ j€%{59g§e Proc. Nat. Acad. SC| USA
101( 34 12467- 12 §%004 and Lee et a
| mu néls useedersat SPorinn .- pyeraporagion’ pr pimnwal SlH’r’rlér term means
HRCORRIRALES shal ndi M&l&QSM%@ntW'&lﬁqgﬁﬁed fokﬁ a
anti bodies fromanimals that have 'parts or all of the
HoneaeporaTirira ghrolall thatisseeer biplogjead @@n@rﬁel@mudgaswﬁmm mucous

R TER Wi IBITE PRy Satne I SRERG ot ey

diologidat membidat for thkqmehbagSefiat lew)SAne PIMREH iro(nl(g]g fsyde of the

P S e BT R

F’a]IIchlioré\‘kss forbed 5p86 M H 69 Qﬁmmcr@s 59dipm6©r 4ndlclkteods into

SRR g i ien Mo bbb J b s Riog 5! Sidhe 8% .

&Bﬁhek'ﬁ*n ﬁﬁﬁholﬁi hGyeramdaffatiksthe hnc&klym@l‘u@&/u&'ﬁ Choéragbodinbais;

Ctiok o Py s s FOTRE brox s T dsS 5790 ciogy S0o300;

(E(l)gggw I50- |\1|20 bcalm 9blaﬁ1ﬁgﬁs 1Bld<12in&>€éilB nﬁh@@%be un&eq'sti(%ﬂﬁaétgﬁalterm
uber ture Bi otechno og : |
(PesoE)ore dnet gh @@ﬁl@gﬁﬁ&%@z &mplipit. Gptf atr-tééevdevwﬁﬁgwm
jprebént mvéﬁn&ﬁm{yl@ﬁﬁ)nuu[p%oa%&ﬁmér ﬂTﬁ)g?;OP(Lr@tﬁtﬁ‘ll coglatrbRdines
herein specifically include "chineric” antibodies
(st BT diglogigpl m%méwnal%ﬂlﬁ bedy fof salqstedpagppyes, or for
APHiP kiRt S&Q@élﬁ‘)réc%ddrgse thd ﬁl?clroﬁ%ettllan Bfoc&@ NOLRQOH Rede is
correspondi ng Sequences i n antibodies derived froma
pizstinguithicd frompbeonsgingy foyaedpigtlerdroperaonpaineipelly y the typical
qlﬂhl'nplﬂg%m%hs?gﬁ% o?fhe%ipl%t)&%sswmw dlje%sﬁ‘ﬂgtnb 9ﬁ§lll]eqftha§1 RBout 1
remal nder he charn(s) Is
Mmaoh@gougndommbya@gpoﬁwuhgmgeque@q@h\MWnaﬂﬂwbmdna5
0 n r

%\gth eielg S I?ag}roggﬂebtg]? gé“lig/ onl ar fe&%aﬁ&%t&g n 291 e}itng&g%
mmmtuss bldirg®ration isl wefgl tas‘adlllitety uptakd &fi sbletth@pﬂmsarrtshﬂy
bi ol ogi cal activity (U S. Patent No. 4,816, 567;
Morrison et al., Proc. Natl. Acad. Sci. USA,
81: 6851- 6855 (1984)). Methods of meking chineric
anti bodies are known in the art. [0089] "Humani zed"
forms of non-hunman (e.g., nurine) antibodies are
chimeric i munogl obul i ns, i mmnogl obulin chains or
fragnents thereof (such as Fv Fab Fab F(ab‘)2 or
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I mprove binding affinity. In one preferred enbodi nent,
t he humani zed anti body will also conprise at |east a

w@oarwiiaa9of an i nmmunogl obul i n constant regi on PEDYS2009/039045

typically that of a human |ﬂ?unoglobulln or a human
consensus constant sequence.” For further details, see
Jones et al, Nature, 321:522-525 (1986); Relchnann et
Rho tafdRld ﬁﬁues&;%gea%h?@re 3aer fa}&@gﬁ an REMisBl S&E the pEiifdant Hel-
Struct. Biol, 2:593-596 (1992). e hunanlzed anti bod
ipAePdtheaieh toRNIRIRPPIZEDY fiess Hesish yeriRBlissig, Fprle purposes o
QM&mﬁﬁ@mﬁthbﬂﬁoﬁQ&hOBKQ&xﬂﬂ%nﬁﬁ%hQﬂqukﬁmggﬁﬂWed from
an antlbody produce y, e.g., Inmunizing macaque

monk es Migrpperathe oanrdrger; iso canpposens §ar a mvetohedEordevice

AR MTERVE, B0 IS 5308 HIPV B A0 bt e

Viaried us theend mogpuies dkawmcludinghlgvigestwyith cm@lou gionygfilaments

%%E@qo?rpdu@%fiﬁr %@?@rln%gléef%ﬁ@loﬁ%gn bo n% 30 coVYagltttg R/%)io‘llogwal

Brembran2 22cm8d the 2818, of Fhvee pcﬁnbmoﬁm@membraﬁml@p ebowgh to

| . | ilable f h
IS eSS e Rt RsbR ARt Aty Bt Sy gongper
atith,a Hibingicdl maaibra%ttcb b ees gt Sangab thelteslagyal nfdhidranRto

I SS,. P.. 17 98 Boer ner et
?ﬁl@ﬂljf ittt gkl P 0 P g P R gpbsorber

l1fers; Me¢haniddaMbkon ddded InddlifgldQabmeaticPuldluboat | ons
WD 98/ 24893;: WO 92/ 01047 V\D 96/ 34096 WO 96/ 3d3735

pr@h@%ﬁﬁs gg% ayarray gt sgid @gho mlo{j)nged @sa&r langgfs; ra iofrequency

Abhbd, W enerdd aBlalotd laser HBBof dRtenR; RRIPAES unc'ﬁlr@ Belid:d 6;
5,545, 806; 5, 814, 318; 5, 885, 793;. 5, 916, 771; and
snchsnEogl-preoTiuid shpynswearys: rechpisamtisme phyisel dwasipn of the
RN k@R e Ofer@alfbdlik id @&9&5} deREds0AiMne GRNAIE ¥itth Rsue

antigen binding or variable region thereof. Exanples
diiterdape jab depgrifad ag e ateni ‘hét Lulbd, abntlrﬁa tof WFU(ChEﬁ' peorpegpfed by
F

o e e S ree TRC LB e R st nd,
énﬂﬁbddw@wwﬂonwé@ngmbhlantlbody fragments. [0092] "Fv"
is th e talin

corpl ol EHFARATILGRE, dRETR &l b GRS o
fcr@@nﬁmromﬂmmgshMalwnmgyrprodoéedmyeh&mwge ofaadtramakbcurrent

GO B R R Pgﬁaﬁaﬂ%ﬁn&gfwg‘ﬂ%ﬂ pResgtion of
tthwOT [ fevies. EFEINRY esSdroatdyHeek mre akk®otcoops Wik hogps

ach.fromthe L chaj.n contrj bute the an no
ok L S ahage oF T e A Ghinti Rty SEe s PP O
khhﬂldlil £gn &@e}ﬁelb el‘nhmgt:meﬂt of iﬂ&@téﬁlﬁf}ﬂ#lﬂﬁ%g and‘lebEF ¥eTof p&URInta
S|ngevar|a mal n r a 0 an Fy conpris
hasah eé@eém@“% a@cﬁaﬁ?% Yeof F A a@rﬂlﬁr@@?ﬂmﬁrﬁy ﬂwg\ﬁéﬂ%h@
a&ijlduy bid $McikREOIZLpaREh &afdy 8nthicBHOres 8h QWG cAFa @
| ower affinity than the entlre bi nding site. [0093]
‘brlesdedl Babreng. ddgBnitcsn M3y be py AP gPAsiES migiapores with
WANGRHLQIbIAS G HARRRs. fTf BBt dig khd &E@&éﬂsﬁl Qg fﬁgh Esoone
pol ypeptide wth substantially the same affinity a
ﬂoh@ averty Ak sapieiie mng pizd pererddngitiod may eqyas ametad hor@uqéyrearaeigmg
%4 e}é{%t@vl sgﬁ‘ﬁe ?H Lﬁﬁg{é}s t4 re'a% gltsartl %}&%%E hlﬂﬁ?&d%as ucg&ﬁmgters
nmﬂusietlgﬂ;%F&)OQfﬂ 01-6010. 9i 1+309n1-360, é0{2|0@,| ngm@aandé@t%\ﬁqwe of

hl'ﬁ n?e;%ré Q%g’ga%"va%&n?l,le %ggq(a Pg th L1 I )? unc o:jlgoﬁlggﬁggt cpur?s

ttwo @y Iiirol angintedhcedetwewn the bslagidal mbmbmbé endtaocontrelldrc
region (a native sequence Fc region or am no acid
sequence variant Fc region) of an antibody, and vary
with the antibody isotype. Exanples of antibody

ef fector functions include: Clg binding and conpl enent
dependent cytotoxicity; Fc receptor binding;

anti bodydependent cel | -nedi ated cytotoxicity (ADCC);
phagocyt 03|s dovvn regul ation of ceII surface

o o, s T -
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maxi mal alignment over the full length of the
sequences being conpared. For purposesherein, however,

wor@siine9@ci d sequence identity val ues are geneCEHUBH09/039045

usi ng the sequence conparlsﬁp conput er program
ALI GN-2. The ALI GN-2 sequence conpari son conputer
program was aut hored by Genentech, Inc. and the source
Qemahagy bﬁeefpﬁldl e%t&%}\a $ Qiith ARCU AR e bl cMhni il MR grated
U S Copyrlght shin ton D.C, 20559, where
|d?VlF%ma3é@qn§q0é@éalomgef@1 m@m'san bs«wrﬁrﬁ%lerm@gmtwmhewcm
Wﬁo&ggﬁgnt OF—QI@C&%HE g\btgerg&f?‘gar c%mgbﬁenp URL L€ YieaY Rhds@RleRin
hrough Genent ech an Franci sco,
@aﬂ TH1d vithghe rﬁh@reA@le@ﬂczl Spﬁ“@]gtp &hfeds Hisutogatige Ot@ﬂ‘m’ fheation of
t&ﬁﬁf@ Eécéa%é',' % ﬁ@tqfn‘ﬁ{ed RY iGN SIERis ROASROARS Yerdl @ diitlon, or
I . OD. sequence conparison paraneters are set
blylptdaeceAma@ﬂemerp b the antagiall woua &t Ths arwﬂeX[m@ﬁ]mim@ able
term." Fc r.e ef a
to fonformtto e%lh apo Q;th argéc'tecrf| QIIOPO% ooéprggr}rlbrg Ies ) ’%héea H% %r% (see
dﬂfncamdl todnswbethmv\blght we:ghtcmiatpnays)@&smmﬁnatebg“rma paktteor
CIer d iine res due 447 <%ord|n toth
ALAHE "’ug’ﬁ‘ée §¥ﬁ Sy 8F Sﬁé%@%ﬁ% ROy B rF‘é‘ﬁ%\/ %Od““ef or
ebrainghl und)lﬂlidah@b&ub blldve & tioeuser frithdy palfigp@pbn. dehcdronbyr

reconbi n ¥ eer e nucl aci d. enco Eg}
t7HEC %utryﬂaﬂ%i Ca‘@e &5‘? Bancﬁfn%ﬁi?é}g?sﬂr%ﬁc%%}e g
@1@8 MDHPiubl‘ij@sSbutl moelitAédg, padkilesidartior) awcmloanmmpulatlon
n rd|n to this invention can conp
9?3@ S &ﬁlapsa% ?%wghwlhoraqlqctrmwwpe@? ?ﬁ}@@ﬂon of this

ra@myreaqi ﬂupéﬂnylaﬁﬂaﬁthfé%o%m@ lcaitthoMBS bMul RerQe KstirbLIESRdRIKeES
renoved or pol ypeptide popul ati ons having a m xture of
isBhef peppicaregrafinted faghipnvg visbeantrehed fashion viegipgigé& thy 0097]
EBRRIN8H hRGtoRRLAS %[HsedSlB@;S?faéﬁl&%hé}&n%ﬁl@rago@hdﬁmﬁJ}%
Kabat numbering systemis generally used whe

pefecert ingrodidatad pesiudereoniof themecayued laitl of @l@ﬁmtqql analyte within

Igog‘ gtlﬂ a@ﬁr&@lle ¥§0p51$)§1)1ﬁ}f@ﬁr§%1{}§/1& : 5?’&5& Iél\@aslufag{% gréff%ﬁg oA

aﬂlclqde$eqw@tcc Blwodpresurautroipogica Irespmatwme@ti skiBtshriged.

et dﬁe At Raiif fﬁ éh%ﬁe ARERAR! 1 etfulttbl&%ﬁro?{he e h.

iIEUhm ndieich basedganier mhlktynmmwumhmmt af gﬁmomcngcehmata)ns in the

r.esi due i an i nodl obhulin h

R pld P T RO KRy T Al B i R e wit

Sglqu eiaf)a@smmfcoiﬁfmgﬂs Jpartiefilatlynthsnow digha fiwel the@pasic, w1ﬁx10hvs
Pu th Servi Nat i on Institu

PR F Y hHSG0 G VB DS T B B8 e 6Tt ecome

h&J i@tolerdie, teedMe &k .infullbeSifes Dhtl of tRtrM@E WIS e 1cREE 6f fis

ref erences t resi due nunbers in the vari abl e domai n

SPMBAsHII pEthneEe Argansm RPN AHloNMEFeYSIhRFCBipte: #l sREBaptive
MEIRATHNGhBYiRE 870 mMila8$Ss 158 A doRE MR 0h Kethher ®kifod

references to resjidue nunbers in the constant domain
drerapstiowiiey rogaidiess plgstiens Sodympe of Agt2hglisphén @Bdemgn and
'MQﬁEt‘uféQoﬁ%sﬁqm r(lﬁqé/gofmhese@e%trléml} &gld&ttf% ﬁ%ce%’ 'E: %@1@1@&
plication : , Figures f ering)
[T(EG Hequld lSt msle@h ey’ mudfiplé, {unetiadis Zzor ﬁmmnl@ dtettragirﬁsuspcéto
rd@ﬁ\%'f h% ﬁLﬁg@s %Pptlneenp% tl?enr@sﬁfve?B%h&? 1¥m é 0 1ndurae {th
art, erally I1's an e
dlwplemlote'nltmgdmldﬂ mmels{:defmgmlther vlasidilogp &@i’m«m@nml@f thend
e I r |re
%krtog&r?tloql (g";t(g @E&r@&a}e eﬁh%@%ggen? asa ?‘%‘Iﬁcg%?‘% fopa{nmgﬁﬁ%ﬂo?%% 0,
pteotnqs)rame @rdcmmﬂeelnm&afwr dreemcroblyrbs had’B badni formed.
general ly depends on the ability of denatured DNA to
reanneal when conpl enentary strands are present in an
envi ronnment below their nelting tenperature. The
hi gher the degree of desired honol ogy between the
probe and hybri di zabl e sequence, the higher the
rel ative tenperature which can be used. As a result,
|t folloms that hlgher relatlve tenperatures mould

o a N e . o .
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sperm DNA (50 nmg/m ), 0.1% SDS, and 10% dextr an
sul fate at 42C, with a 10 m nute wash at 42C in 0.2 X

W®G309/(1308 um chl ori de/ sodi um citrate) foll owedPEHUS2089039045

m nut e hi ghstringency wash nsisting of 0.1 x SSC
contai ni ng EDTA at 55C. [00100] "Moderately stringent
condi tions" can be identified as described by Sanbrook
et al Aq ubaliRfH, aﬁongpqaaﬂeﬁg’ refdrd @RS b BaYioNVBNAx ternalNeW
York; Cold Spring Harbor Press, 1989, and include the
legtrigticlikis Feritgsusontfedeshrongithnytsral @ve e ek cletirsics #ishs
(@BliGry of BTREF R Lot dr@,@b&n%ﬁ&ﬂ%ﬁr@i‘&rﬁé@@h t|h§§v§ter flux
stringent that those described above. An exanple
rerdeipid el it rdnaphicleelondindshte de gyae af Gpsimilar extractlon
a solution conprising: 20%
(%?E§ﬁ$ﬁepﬂ@80§%é§¢%15o nmM NaCl, 15 mMtrisodi um
ci t r aﬁe)wed%remvf ¢ ediiopore s sphattethegHatiorBhroush glectric current
génﬁ Sheaelrﬂte (ﬁg 't a?frg?ogcﬁers 0%@ ufie%hgller%hga% m19r0n91/es
\Ti&s bpemglgﬁ i@kl Witk re}}:clraspoiatwn S@@ymtal]abmlyta 8w n5ﬁk(ﬁletélfhefor

Ki | | t t t the .
st S Bt et e BRETO" o e bl g
asdolnutadéitac taklap nptalsamhelaaecpp@iaeadtmghbtaag'eﬂbdttisaleh i ke.

1 sed herein, ect to be treated i.s. a
e the aiter 1RVER c15h St e leh R 8% peted i gutiind

%Q%Yop(ﬁ‘r@ffﬁﬁ»th%b@eep;éhl@ﬁ&s ?ma&a dog, calt et cI ) Thle
Su ect € aclinical at1 ent, aclinical tria
vol um‘\ééﬁe %S‘f?“’exi?é‘Pl?hr?éfﬁtSaPr SRPINggtiongfefers tprianig ggrap pvhich

R iRGuRURR SR nsﬁnah@uéseﬂbéaras @Itraﬁdtfﬁé( gbiRbatQPO4l Vilkating a
ast hma or be di at%gosed with asth According to one
[PREPVGIELTETH 08 P rﬁlectrpmd@%?l@keﬂnepbbwsﬂt%%& gdigrnating
Qﬁﬁ'é}{t q{r&%httﬁ)e ﬂl!ﬂtbl%l' 'T’H@ﬁ’s%'o@ Ebﬂlcsen%ré?l{mreaiqué-ﬁ)egﬂneabll1ty of

Treating"” or "treatnment” or "alleviation" refers to
ek iy te rugipdpaailas hasleeep ksjriaed sqngpltoeesgsroeépwpmressﬂ ow
down (h EHSER) ink difioh AACLEA RALIBH AGK GpGORALL b Bl Qrmal
di sorder  or relieve sone of synpt of the
dieserdént haThbese developed dlr@fghtmcemsme tite fierrodabdiey efaarbiological
[ t \i S

PGS, WO e L PR IR RIS
thmﬂg altermgttltm menhzrmm/\emthe dIorrrAne;m@j aetmﬂicm mpermgmk patksways

S eat ed"” ying
IS Ihiohe AR bR perbind Todiihe b dih Pl B
palmrﬁnkatsdmmCo@ksablrougbﬂhe n&ﬁtﬂ)faﬁié REasamhplb) vehdi ety eiolopital
r abs nce of one or f the follow ng: .
PSR DORBAIT RO IR G T OIS QDBPRERERT brgYide Arsess
tok ghidReMEUNBYHINO FFRe whﬁtedqmlnglawrs YOhSEfdedhalting Ermal skin
hat are triggered by colg air, exercise or

é&%égﬁln]gati‘l gleérrpt@p]g.@ﬁgeum[lwﬁ_ d?:g)]t AR ttléals%)pemngs or micropores,
"chihgd a&e&i ds %Qhéo)ﬁs &fah 844 bMBrnAPdMvayd, efrUch WificiAdt aRpUNt
of a pol tide of this invention effective to
'PEINPCE &b élf g but fluddpan be pan@@%élécr@rpam%eé Fefele defjveged, or
%IR:I ©&h w1ti1BQﬂQ§{1]3%ecgaﬁ Qe to AT LFAELOR BS fuﬁﬁﬁné e bi-
adm ni stration o eaent(s) in a continuous npde as
dupdwed prevegivs atilnieé ﬂmfm@d miggoRpsestad thimiyne Hic prasers invention

I \Y/ ded
SRS PRESDRR Ul B AR LARhh iR o P S
Em@mﬁmnth@haiéﬁgﬂndMl@mmﬁﬁﬁuw|ver done wi t hout

|nterr e

" Eor Cegé’oraﬁ? to %ggécts oq"ﬂP: {wenf Eséél%)a pﬁ oegsgrg%;rt 18glgd1£1$ gu
phsta potaadr 1sn[ﬁrasldecbﬁ;>r tdueiny dbxinta l@bacaive agxpiato aedbjert iha
first second of a forced expiration. FEVI is neasured
by a spironmeter, which consists of a nouthpiece and
di sposabl e tubi ng connected to a machine that records
the results and displays themon a graph. To perform
spironmetry, a person inhales deeply, closes the nouth
tightly around the tube and then exhal es through the
tublng mhlle neasurenents are taken The volune of alr

Y M o o, M
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[ 00107] "El evated expression |evel" or "el evated
| evel s" refers to an increased expression of a nmMRNA or

W@29p0L8P6 i n a patl ent relative to a control , PGUU08%039045

an individual or indivi dualfﬁ who are not suffering
fromasthma. [00108] All i cations (including
patents and patent applications) cited herein are

hQLERY i@ pRAkA Bithueh aﬁatb%gﬁcam&mﬁﬁhe/ome §u%¥e%{ e Qatch
[00109] Throughout tﬁls specification and ai s, th

visiies g BwpiG Jde magix hpgp |S%rch@ Adepsddpr cautactagidnoless or
AR e Shi he ma‘ﬁ‘u! s fll}}ﬁleHME{e§ tPdobQr szetrQ&lve biological
inclusion of a stated integer or i nt egers but
rmmlstmﬁ érom Ilqastu oA f@me@ngih‘mmtérough]&@@aloml gﬂﬁ@b{@%f A

is
ESEARE Oyl oy Blistea ARRAR AR bhe SmERRELhRALRR
tipdudas an mrohqsqﬂa@t liydeophHie pemmeent ivbere safith bycfrca}bhﬂmmengeant may
1ncgurgg ag Iséarllsg{r)l?e t%?ac 1vee %gePIO ]ild tlurtﬁéc' 11|1]c ude\s/ gt lga%{(? tp%?mea&hé?en t
icnveandrilidn aIpH cantyolwasnt. Th ndeeadhodwagnt, dhkshydmjjhfhcqmtmaanmfoﬁe
the i nvention i.n . addition to shown _an ed
s P Bt S R b O B RO RS B o
al tropliiderpdrinearft ane@ho pﬂgledlﬁﬁ'@rdnmmcﬁfbf arechefradahnt (Wnipblslfioﬁ he

?igl?\ge?eéiﬁgtgtélyeesllgﬁ%gf Qe %Is_paectgf{he E%gcttlpsgegfpacan a?so provide the
I‘ﬁaﬁa@@h@oahhé dt GeadSdnb BBrmedbitiyshh4ietr. cl i ni cal and

pat hol ogi cm% gnot P J Allergy Clin I munol, 2007.
119( 58 015 cmpdigIcEs hecﬁ’ﬁ‘in?alitd’@@l’ﬂsm@zl Ca%?@ﬁggﬁon@cwﬂh

Ibke1dodcall %@9&@ rs§chaa@ durth@R&@ub ngldp@h&vvﬁemottoaﬂsu@fa@ cwt atch
web.  J Allerg %@ in_lImmunol, 2003. 111(4): p. 67

dupepitignad indluidmepnyuniaytign witksthe gf least swioun@dam&lw(ﬁhrewhdhe
PGP ﬁélnb}ahe é'yiaa SBHREE SR hiihdr @mﬁé&lﬂﬁﬁ n&sﬁpﬁdnﬁmm?'tﬂ
bronchitis. l'ergy din Inmunol, 2004. 114(5)

pdigsodyed Jnydrpninb@mrmem ang{n gpime lnSElné%Sallté@ﬁSb’cklf?m@@Is@fd

E)E ﬁlﬂ? enﬁé&glr%%e ' gan%ésglvg doqqé)rﬂga 4u|5ﬁveng1§n Lnnthé Pcﬁltacted
ronc mucosa of ~ at oplt c an nonat op1 C suDnj ects wt

datlgice] myisaird BomyheGubiact] Mvttedie, linii@g Py tG9¢P)anation, in one

f. al ;
36 S SIEAY B B o A0, b
rcelasm wethneint pelrmeamp cnmpnsmrbn asthtymatrixathie éllutd$ubsTEt1mnﬂx provides
d
a0t s SR s TRy TS b MR BBy o
géﬁétbgg?ﬂ m%me\?he i’@(yth%mtﬂect mimanRcther a2Ed8and bZilo30) llml}mtlon the

QRS oFiap AU B R e PaTe ST S { st

20Rdn o e BimeRnt cdfhposiion dAn dMOLH dfettiveRnfount Etuttlitancous
profilin dentifies epithelial cell genes

ie‘norre wi de %ﬁl f‘

sdofe?raf@&ummtwha%fm tofR quifice Rt hf Batthis pestiensp dnlwdt o
COmtduaReRNALARe atfERCOINF ImcAGRAWSE thrddh (1 skgﬂ%r ofa
104(40): p. 15858-63. 9. Takayama, G, et al

PEYFGSstin: a novel conponent of subepl thelial fibrosis
of brg '&J@'eﬁibo@ﬁfe%e %%{Sﬁa{s %%ﬁ?f&:fe a!ﬂaite‘h f@%n{al:ﬁﬁg%
ignals. J rgy din |nmunol o}
ﬁqgwﬂl m@@brapgy@gﬁ Ifurtth adapted g absortp' oh@qhg@psexquevle [beplogical
P BB Mo S LRl B Dt S AP R when
Ithe- pe8hpy pabitonedn. lulRl eonnNatidatide with Sdiastor® farmc@@athway. The
%Qat )?g ‘in 'de.]a%"lz:gs?ozg 01]1% . a%!i @Qlclgﬁu(ﬁje tw% or %‘fe lymerg lThi]SB
i nvol venent in eosi n%p)ﬁl?l C eso T dnstr ptone
aabimes dispodymabrs meebswitet sioh;blmrtmteg Imsohxbkerpblymrsd$ smgle
Allergy din Imunol, 2007. 120(6): p. 1292-300. 12.
Nakani shi, A., et al., Role of gob-5 in nucus

over production and ai rway hyperresponsiveness in
asthma. Proc Natl Acad Sci US A 2001. 98(9): p.
5175-80. 13. Zhou, Y., et al., Characterization of a
cal cium activated chloride channel as a shared target
of Th2 cytok| ne pat hvvays and |ts potent| al |nvoI venent

gy -~ " NN A ~r—7



10

15

20

25

30

16. Sabatini, L.M, et al., Tissue distribution of
RNAs for cystatins, histatins, statherin, and

wWEe@bin®9¢ i ch salivary proteins in humans and PEIHSR0%039045

J Dent Res, 1989. 68(7): p.,138- 45. 17. Lindahl, M,
B. Stahl bom and C. Tagesson, Newy identified
proteins in human nasal and bronchoal veol ar | avage

fnllaltﬂl)gl%ay RetugObdRwaRt MR SRl wARdn© bl f‘@@mers Non-limiting
appl |cat|ons Electrophore5|s 1999.

geFoRles of veer 6plHele paliimeny inclyte palyethylsag gﬂﬁé%& %@1 PE@or g
ROIES ol RIcER (Iﬁka Sﬁ/ﬁ‘&@HQ %n@ﬁ&&@hﬁﬁﬁ%oﬁrdohé(P@/‘Pg\{@J

in asthmatic atl Chi mi Acta, 2000
PImigg; G8mplgs o ﬁkrelnwéuble @brmers weluge ethyl@am‘pméslgﬁwe(EV )

PRt Sy ECRT Byt hAGHAEH, SERGAbPATAAY,

@speal, accolr frreppionimataid | megght “tth approfimsiell 99 weight % of the

A e W

wamm&mIWTMEmtahde@hw% wmem%\ﬁmghﬂmebmnﬁhwp@hﬂﬁgﬂwuaf%

T Y e I CN N

hﬂeﬁghﬁ% 221 abvaesdayeidht % &ﬁthabatch [y, #ic oagx ahterial can

carcin enbrggnlc ant i @; ﬁfrun1and ﬁ: igoalgeol
PESPHBEOF 11 apoght 1 apyitieq of Yright Brfedtages py these values.
lmpg%tnpww In exBlmbl%ﬂ/ ﬂ@ﬁlﬁwghg ﬁ?&l{% Ithe%/lﬁﬁﬁ;h matgag%n bécl;gl(tﬁe?)

) .. Sures /.. . D. , . an . C. or ge,
N ? Bamabowil to phopso( weighied of thereighbowdo g%%cboiah%)s‘@eglght
0}, Bft'h@ p&4, douit DO BLBBEK 4NRASH b RYE 8PP bE dlen ﬁl?dult $ to VAU
Respir Cell Ml Biol, 200 37(1): p. 97-104. 24.
S ofeight “eofthe petd- R Ti bshirani, Statistica
g 'C |g ni fA'c&f'i‘&‘iﬁ td a@ﬁec%%?@l’féﬁm&ﬁﬁ tﬂ&é%aﬁﬁx c'ﬁlr 1981u<!1\éa£ xkzatéQﬁé%luble

003. 100(16): . Bisen,
eoplymerlc n@teuslt@ncomhlaﬂt}@n of palmem mpteayls oFOfg?éN@m and méhout

éﬁ%ﬁgﬁ?‘ 1195116%3}%%1; El‘%smaélp X Qa%afﬂagdﬁ dg‘% le Qkflnyl a%efb‘te (%9’%§ co-

Pobewr, @Wylsmllgh)ser 61, mlstuldng. aftOilwﬁlybﬁcrmt@mmélcpm}yrdm af
%{h&reﬁg %ﬁ%l %%yla aglé Igﬁ);‘] Q&I}bYAa]EOR mei’)’e%éGIn 0}111% Ztspeﬁ‘vl th&maglx

Ketegla]ude # et]igzlerienmem heetrtd cb—ldolﬁnd hiavihg p Ireéalkfle pertdntage of vinyl

B8 BSRRfSm 6% TRRSuRELEROS it el iR vipy
@cetﬁagereem@eh@mpgmmm‘telﬁe%el%pmmowﬂs%l, PORBY25%, 30%, 35%,

OB 95 . St R g el Whiae RbipacraeRy d&fl@@ﬂfﬂﬁﬁl%segg

Ghiubs. Bx @tﬂﬂhﬂoﬁfe@ ¥spdd, th8 &Ry Rife (ir¥dA8gtate 3@ polR@ciacluids R
Beasl ey Wllianms, J . H & Holgate, S T.

g@ﬁ@ﬁﬁ?ﬁ@?ﬁh?VPVUF8§Ws in the bronchi of asthmatics.
Lancehs fummd@ed aE@v%stﬁ} per?tﬂaant F@ﬂhﬁ@bﬂ% 1ncﬁ§1de§ab least one

Nyengaar d,

J
\Msér@pluh% perpeant, Wl}%“ml ghie rlslgd@tﬂéh‘émr@@gm%l lﬁ@a%%t éeast one
tbﬁHa&mea%ént OfhdlahRad B %@ﬂ@abﬂﬁ?@ﬁlﬁﬂ@er %&'ﬂ%s 'tﬂt J%%ﬁéah ?d a
bi opsy Speci nens. | munol
(PEI0BBYol agont. Igrseion e@bod@nelLs ﬂ@thYérophllblc ﬂo@rrrwﬁm Cﬁil) @I@caltr@ltly
i I
RhE Mol o3RI ALE Cpl el BhGiTs BEGIERER chhancer. n
est@ities dhegrerment onRResippr ca@rdption@ily encivkld 066, m&e Ad@igves

s i.n . t

G009 or gl Fosppre B it By RSB e
tcbunp]hse akolbllgy gpntrQl dgantl afilierd@ivhith Say B3 feﬂ‘él“re(dZG)@sﬁ) . 34.
Wenzel, S., Wl braham D., Fuller, R, Getz, E. B &
Longphre, M Effect of an interleukin-4 variant on

| at e phase asthmatic response to allergen challenge in
asthmatic patients: results of tw phase 2a studies.
Lancet 370, 1422-31 (2007). 35. Gunig, G et al.
Requi rement for IL- 13 independently of IL-4 in
experinmental asthma. Science 282, 2261-3 (1998) 36
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Crit Care Med 160, 1001-8 (1999). 39. Wenzel, S. E
Ast hma: defining of the persistent adult phenotypes.

WO 20008240368, 804- 13 (2006). 40. Berry, M et BECT/US2009/039045

Pat hol ogi cal features and kgyaled corticosteroid
response of eosinophilic a non- eosi nophi l'i ¢ ast hma.
Thorax 62, 1043-9 (2007). 41. Pavord, | . D.,
BidcompAtibNillcEin Bme H@LY W’Oﬂ{ér c&v%fﬁbl@’\knoﬂm sibstance
Non- eosi nophilic corticostéroid unres onS|ve ast hma.
iswitpdle forygvidng pgenpapeiggayesirgdtranyemal esfivery of gpergeant.
E}'{'}% cebt s%ldgﬁﬁiy @Jn?roﬁatg%ﬁt@ bl SERIeRNAN e ALLWBN later. In one
annatlon and airway hyperresponsiveness in mce. J
Iammh Bie hygrophiOpgmOTt CROEBYUNt 43 ApiMoKigated, abgut Myveight % to

%ﬁﬂaie%%ﬁg é:i;;lﬁ L(n Nof tﬂe ?ﬁ&lg%iuéiﬁl(g%gg@?% ﬁx?oﬁrﬁ/%?stabout

R weight %Kabdut 10 Melgh(%uabom 15Wf¢1gIB<% rbout20 wAighg«Calzmiel
G. H A i nlc h d.c
B by RENCETEIN Y Gt 0 09 G 20l

4?&5:1ghD&ﬂ glam)ﬂ() weightVlo, @but&ﬂS wolghn &4 @boured heighoto, geness

EBEFE Rl PLELL BOpb BBl LRGSR SIS gy

caige ane pight perce(tIKCGkivddrfroasthbysatalues. subj ect s. Genone

Res 11, 1473-83 (,2001). 46, .Ilnnes, A L. et. gl. . .
o t b e R A Gog ke eepls O i e ehie dpbigtosica
aﬂmemyﬂslatqﬁd@m@ersﬁed/\blblhglaalrd‘r bﬁmm&ﬂ@gﬁwp Eﬂf&ﬂ Th@Bﬂ&It can be
130, 1102-8 (2006).. 47. Gentlenm
BOBL oYdge Pwdntgpf@ha logt! Eethstie éﬁ]?eéat 8P Héh‘% b? %ynstemlc Such
GOERMEALAQRR!br&id 1LY o PO JBLAIHoRRATBL dehiderc d3RIQAAED JayO!
5, R80 (2004 48. Douwes J, G bson P, Pekkanen J,
mecAding thyougly defdgifﬁ‘@wnd membyanasnaeludingdin. didhis gpd in one
Sé;gfeéﬂ ﬁie%ldl%l%aa bt @Bn beTml'ieﬁPﬁn&QQ& a’ig%ﬁﬁin £i80eSas i, tﬁé’ﬂl i
Tsai I ponsky AM The devel opnent of all ergic
|brffai:ta~f¢nag@m@w b%ltn@nr@m@@@@msm 7n @@)erﬂ@dmthogdlmlsapmes
| t
Shepptils ML RIERET REMBE Sul de ASNTRI BCWENEAMG ygh o
llnﬂ(lqtlci)an@aﬂﬁlr@l@gelﬁ& an¢odr afid arR@esiKodrhbihdtionYangreXes;

ecl t11% hin dpgltg'ngl ﬁl‘frﬁtlcge él?}]cést 1?124‘[1%'1 G B&Pc%sag&t einYla(gﬂ(ljgss%nts

@almhaﬂ'dbd a@ﬁi&Santﬂi%?r@dalsl)antﬁﬂs?oﬁﬁm@Z antﬁﬂﬂan\Matmlag&i% Hsi a
qu chs M FQM/ t is t t ﬁt&¥ gﬁy st er eol ogy
BB AT G maﬁ%%ﬁ %é?er%? B AP i 6M007;
hORakRinsddRmaGifugs 5&t1pﬁ&1t1b$) lagkipVichoBiewn met ply yetiSs; aﬁ@bﬁtﬁhdﬂlcs et
al .. itatriosidase is the pri active chitinase in
B TR SR me s T Bl Y R 6ot
; g@%%%?&gzﬁdl%déng %btdg?&mragu c@g@ dgaﬂnémalbc@g&g&t%blockers
e I m attal | e at

@tphalockegs, andantgrthyAipies; apthgRorisnsiygs: fliMpraiFsand ﬁﬁﬁﬁyeﬂcs
RESRONSE ifdl 'ﬂ%‘ 2h&sl dof—‘o%@fy" %iég)hyray b Bderdbdl €&hirQ MelvBiO
chroni ¢ |ung disease. 2008; 14(6): 633-40. 55.
PEHER iy prte iy 2consHistoR; \?é‘fb%haﬂnd feldpepREgens, mRleding
fd@&ﬂgés&a@lﬂs ﬁ&Honésrbua?a{sWadlcﬁ‘%cp otﬁgr%rt)ér&dsc?ﬂc udMgl Bi ol

31(1):3 HW Balzar S, Westcott JY, et
&prtw@%méséluymptlah dmgl@twsvmrp&swe@frmm@e rdlgrertygenase

JRARMRALI RS VEL QBT e ARl R |

2003; @A(psoridsis dn@sma reSS@tlomhwomSSlgemb that aldibpee strength;

h t Re
Bl Rl b A B8 M B P g -
ianeingprlly drugspantieadepa tihggenii-obesitg ldags;swse raorpaios arigiiess;
het er ogeneous di sease. Lancet 2008; 372(9643): 1107-19.
59. Berry MA, Hargadon B, Shelley M et al. Evidence
of a role of tunor necrosis factor alpha in refractory
asthma. N Engl J Med 2006; 354(7):697-708. 60. Takatsu
K, Nakajima H 1L-5 and eosinophilia. Curr QOpin
[ munol 2008; 20(3):288- 94. 6 1. Zimrermann N, Hershey
€@ Foster PS Rothenberg NE Chenoklnes |n asthna
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62. Fl ood-Page PT, Menzies-CGow AN, Kay AB, Robinson
DS. Eosinophil's role remains uncertain as

wW@niovAR409€er | euki n-5 only partially depl et es nuPdEDS20091039045

asthmatic airway. AmJ Res '1r Crit Care Med 2003;
167(2): 199-204.63. Flood-Page P, Swenson C, Faiferman
I, et al. A study to evaluate safety and efficacy of
RO cti&y BRRad <P &b e RE RVt RudtRASTR4ns; RE% é@hﬁmerase
asthma. AmJ Respir Crit Care Med 2007: 176(|

|n}h1l11t§>®z APE inlghitorggntijcoagnlantsg parggtics; ap@wb%fgfﬂ@n@l FRGRBERS:;

by %ﬁ’lbt\fce @ﬁﬁélyﬁ&dN*Sﬁﬁb§taﬁ’tHﬁ§1n%ft1c§’ﬁ HRAb IR m Crfi‘ﬁ’%%%atrﬁ&lté S
to hypoxi a-1 nduced deat h e of the betad

|NME@rrP¢¢pt@ﬁ dnt@SVQlSFSBNW mﬁayor %&q@@gm‘q‘élal NOOFA rezegiften)
orngS%DcﬁDJ@;[meﬁg qd(ﬂtl -S asm g& d@l!l S, an?ecrohaﬁ{?hpdrg Hl‘?ér%ﬁe
Rvasi on and anchor age- | ngepencgent gr owt
rmtpé@izcatdmgs preoige psosptic hezdrephy drigelsedimese ppiatCa rpubnonary
Rﬁgﬂal ?i%%@tegs% 1cf1r?1 Sf‘ o)gotngfg os%??Bgr%51s g %ggfntlclgﬁ%%?@%ﬁya@$%
Elaaﬂobtm gly@ﬁ%ccﬁﬂr@ﬂdmgspmuﬁ@lb—s%lero]sﬁ dngg; thSimbowaoebanalrugs;
(g ) Stt erl stin is frequently overexpressed
R mgﬁﬂglr{g%)g As1¥1" and angi ogenesis in oral cancer.
Br J Qamdmg to'Za@@@:IsQ(E (tHeQ)resem 1n\2|e39@n 41&3310a68ve apamstakn 1nc}t|de
Serum | evel % t he Sti nd hllf{ﬁml 0 uelo I
e?ﬂe prrfggrgtpe@gef PYYRERL 8 PHEY! c’EHC F1C 4dds ;0TS HS oMo lecules
fmb\l&ﬁifo Bel’dlﬂﬁ@ﬁlﬁmﬁlelw&@ﬂahsdkﬂ#ﬁwy @ﬁﬂlc‘dxféﬁﬁ@éonv@ﬁﬂ@ﬁﬁ ftechrig Gk
69. Sasaki,  H. Expressi on

&Pcap%erqfé%fﬁli %ﬁze aﬁe AT gRy Juremples Af laﬁpr?lﬁglsexlesa@}wh BPh¥si on

ek Redl if acc%%daﬁceps{u@lgﬂl@ Prebnt MREMK R 1ﬁd1\4cfé%ﬁl§)ﬁﬂhﬂn1t§t%'

| ung cancers. g Cancer Res, 2001:92(8): p. 869-73.

Phgongglsatides, SIRNA RNA], an“SEPSéml%l%éﬂmlﬁrh@@rm@@‘fql% CpG

oﬁg@rhés I AhdRd REyS, a‘i’fhﬁcﬁ&&%Rﬁ%ﬁﬁH%% (%QJE‘ R&ERRin,
not lung cancer. Breast Cancer reat

2@@3}1@%(@}61‘619{, tripgelgp gonpgﬂorek@ mmg,}grelm and @pprgllde) GHRH,

eot axi %Sﬁgn I%I% ?agér%tco Ilggtllctﬂeheé gﬁ Fﬁémgl I
[(cheomixal nanmtl}l’sll @25(029 2- apetlcmyl i@ghony D L ﬁhuw,—LﬁdLin@m@t:),

t )

Bpreci Wl RS (S pRHLHRIO J10g) BSmb R A w00
Nelticle Mtﬁb'stSﬂﬁﬂQ@&NF growﬂﬁicﬁeﬁsi‘lch #3elehding faGoMGFREY, bata- |
| Cr,i torre e al novel
N et e B B R R DS BBl I el Bl gy,
\whpafagitlakee bRbMy§ih OGN e%S elsymabaﬁnh eh@ycy@okmml oivasioaic,
2006; 1 18(2
o b s st rGIo Begt ot pBserd et
raggze@atn@ﬁ Snhdidr)l @ocagbamneadis abd/hlﬂﬁilrﬂﬂlaﬁ)gﬁ' mh -a@l ﬁmﬁbg y

[ onucl eotlde pr.obe array | nmunol
%@ garopi 1533( 131}61‘ ebkm-gzrgerg%roprylg (ur@%lh[t;tiopllng%$lg) angh LH)onytocm

APt SGnas@Mdsub plds HRBE achMIBR BIoRRBITRAsbSre G AN tidstlopREsin,
mast cell nediator rel ease: new perspective in chronic

i TEAmRRes oM P AR cleairq delibiies). anP@osimld akpgnists - p.
%Qﬁ(ﬁurgéc h(ﬁﬁl%ﬁie agggtsts aﬂﬁdﬁreh@h%ﬁnonyaﬁtaé&ﬁs@s Bfadﬁglfﬁheas e

activation ammtlon in al erglc resplratory
@heRAYS CD34 anrq:déﬁeg@SE} erkephatinndiAB fraguents, I (Bptide,

|
SR no ety e o AR el oy Rlanmod,
|hnrnadnle@n@agpnlswngarahﬁoglﬁophw@atagm@p@m@glandmcamtsadmsts
C?Wilﬂ%r C?/n %gglg%séégﬁtlggtl e é%te? 7(%&18\/\@2%@% ih ﬁftg’s ’thﬁltlosm
Riphgil shentbolyréd, AMFRGTCOR, B3 @0 Hahepdrin low nivlghladwsight
gl ucocorticoids. AmJ Respir Crit Care Med, 1997: 156(3
Pt 1): p. 737-43. 79. Leung, D Y., et al.,
Dysregul ation of interleukin 4, interleukin 5, and
interferon gamma gene expression in steroid-resistant
asthma. J Exp Med, 1995:181(1): p. 33-40. 80. Wl sh,
G M, Emerging drugs for asthma. Expert Opin Energ
Drugs 2008: 13(4) p. 643- 53 81 Bal I est a, A M et
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61/ 041, 480, filed 4/1/2008, US Serial No.: 61/128, 383,
filed 5/20/2008, US Serial No.: 61/205,392, filed

WQAL2MEM2000 are incorporated by reference in theg¢T/US2009/039045

entirety. Al so, specificalh¥%PCT publ i cati ons

WO2005/ 062972 and WO2008/ 1 149 are incorporated by
reference by their entirety. EXAMPLES Exanple 1 -
M@ﬁdﬂfﬁd&oﬁhﬂa%ﬂoneﬁ&é@ draake)| @9&1@@& hdphriS VHehiRY vasopressin
bi ol ogi cal | es stored inthe Airway Tissue Bank at
fARBLUMt %’cﬂsgSt ntegferopinhp obetd. and -sammey %ﬂtﬁrlsa@atrmesa
m@&mﬁa&wm@p bb§GRd: géﬁlu&gﬁm@ﬁ&@sga%sperf or med

for research purposes In and asthmati c
\@bgwbetncbs Relsisaedh apd Q%W@l@ﬁé@ﬁ Blaergondikeppgide-1

l.{ al brushings, bronchoal veol ar
%%%g ’ Eﬂé?rgﬁghig%hchlal bi opsi es using specific
nret hods umdeh@re@u dieyerdepeptidse cbffrgto ppfides BAnydelgth @wunt s

b 0gL kot

1nc duc%s ?el ghéegt 84 %glggeﬁﬁg% ] 81 grng%)lt%gl_%r? g%g%mnwnhout
fahgz)pamgaﬂzmmbrrdpd [sﬁe ]Iu]mtath(muunlew asamciﬂammhs aﬂhetbmmmlt@ls

rder carinae
PRSP S PRSI E SRR 8o} Ml F i T e
a@ﬂm&bﬁmap&hamhmmﬁqabemfeﬁn¢epMsﬁmlgpmﬂlﬁabf@ﬁmmnmndom
rientation e quantitative neasures. of
‘H’ftﬂ ‘é\‘i‘vﬂ’iaﬂfl?e&‘uﬁ[‘ﬁ%or%%& F‘%"i‘ﬁgh Py gwg{ﬂhﬁggloa? growth
desh@Rrllasid fEk@! @oulinOgynakBilin, hitagsididtdrhal, g@trin,
br onchi al blopsles had been honeﬁfnlzed and processed

ASFRSRIN. DS IA T eFasGRRe, RAGEyClgIoMIR; enkerialfe AuqopRhins,
¥aki6REdiR, reaf) bralPWnifXatiaadifd pbik AMiRPESIREAS, Bocidin,
brushi ngs, honpgenates of bronchial biopsiés, and
|ga=xﬁa@1émﬁe@%vﬁﬁ§esa%&gu%eeﬁd@eﬁlom gndphayipaseloigally active

fﬂagﬂhk’ﬁ& Breb P nchbdIbiE armb%fll@g £If'ﬂ%olu§féQIaEcg%s b[@%%gntgﬁﬁﬁted that
profiling. Al research bronch oscogy st udi es had been

élpﬁpméwlel@ltﬂwnttwéle pagEe Coprivtein &vg whickinm e Rekzedcene of
fﬁﬁﬁ%n ) |tten i nformed consent had been obtai ned from
subj’ects, and all studies had been perfornmed in
accor dama@esnifphptidaengpiioteri plhgsthexpntensd of mortechgino groups
l%?c‘l’uc%a\gtﬁéoglp {Il\}e%ftat{_o'gl a,sntlné%é%eirg %g%ﬁty%loéelﬁg' 8,'% Ey&}éég%lp%emc
@gﬁts Satipdtes, aofi- empud: mhtsadnumralsgemfg sntamcﬂlammaro@phaig es
%ﬁ%ers%c a&gnt% &gt?sggtlf %gen'ffﬂan 1 41&cer§£]vesu gg ntsI %[‘)P ?a?}l%ggﬁa{tgn 101,
AkatORF fréying hghcyismi, aghintsffer teemhn@h)}pyﬂ@mﬁﬁs sed e@ﬁnﬁs
%@@ﬁﬂ#tmﬁlia' brushin%s én asthmati c sub ect
PASERRCHYMILY: PEPRA B F AP YRGS HE Ibﬁ‘r %‘6@8 cid:
lpﬁ@é‘rﬁblmeﬁ@des Lpesteins o0dnzpatd Qe & iMulih, ARItBIR, dheththiofrh@ie,
with respect to the nnle&glar nechanlsn1underly|ng

tEplocyr F%@V PR gt S &) cREMaRdgtn{EPO), bone

Infrh RVEBEE Plovein (Qﬁt[ﬂsboln%feﬁfﬂ in@duiGh |]d1‘dté1@t| deRRENALVMESCtor
characterlstlc of these subsets rst conducted

HERCBharsyelascndpthelind spomely fasies WE@@n ’é\arabléa eV th fastqr 4 GF),
GEIvk ofOwih BRIk @yGﬁ)aﬁfi’)ka{éd ctd&ah BEMe SRR TR Yarh s§&~

new anal yses wi th'revi ew of additional and detai

ratein éalgs axhidecrithoptdgnitasian.dasudin(dlmet. betien gnd:l%ﬁnan%mterferon
§

N L G

geloay attrmdatdmfa:ton (PeCRH0i gramulgdyje rgmheg@mom isomulating factor

L@ e

g{}veoF@r pérgth\r/rgiﬁﬂg)?rgggee(?Tﬁ; quﬂoﬂ}%fe a{Tepgger%de 6st§15]0q1n C)

Swinepdt abhdnadaleitonih aengan sloraatosmlyl epodchied mmbnrrmhpemde n

bronchi al biopsies; (iii) total and differential cel

counts in BAL. Human Subjects and Sanpl es [00114]

Subj ects with asthma (N=42) had a prior physician

di agnosi s of asthma, synptons consistent with asthm

confirmed by a study physician, airway

hyperresponsi veness (defined as a drop in forced

explratory volune |n t he f|rst second (FEV 1) of 2096

e ' o - o o
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physi cians (including spironetry and nethachol i ne
chal | enge testing as described previously [8]).

wW@Gawpaz436 al so underwent all ergen skin prick tBGI/USZH09/039045

(ASPT) with a panel of 12 oal | ergens, a positive
control and a negative contTol (Table 6). [00115]
Thirty-two of the subjects with asthma had al so been

00 lah@fs AcﬁV@Nd@Mhhaﬂﬁla inBls, THEAPBTRA, e@l@&&e&@l An%;i)statm

clinical trial of mha%ed fluticasone (50 tw ce

d]gpmpospp&dllg)Ar@}(mmﬁIgﬁ%) ﬁ{lﬁg@i@,&leﬁg@gAmwwe) Aldesleukln
((ﬁ;lolelakﬁ:l)?l lC-gfcﬁt@IInﬁ (M@%albﬂ? %Hﬁc‘oﬁBpm W&gé&g %i The

trial was desi etermne the effects of inhal ed

dperaichcfianuES agasm’@é)iamwahﬁmﬁyl f‘glém(@p@g@m ddaniesaptaRebreld
t ung
PR 0P DL R Bk T EAROA o R TPEPMERER Gpdhr).
Kﬂdlrmdﬁcg@tfe(%a@@m)nHummﬁmmh H@pyorarﬁaorhawpbleélnrdltromn,
ﬁ‘\ﬁltrtogmjé?ctgrg rgn B t%é{gﬂe 091 )? %et) &nq rE‘e on Bet
una 1" br ohchose ek Tater ar
$Baasterdmg Metnodymdsr Urgrgodd} lhermor&mb pretrtcmde OSeindonteeial ), S]pmiyekin

S S R S e e N

(TS Sge § Gitsiu i) dthakeld trekiuBis (Exobére ) Irsmlﬁmxsp&em dvatgy lissiutis

h, e first .f riz t ecaond
PTENS A0 AT AR A RS o 4
&l cangqualie chassd (Lagudr Iih@lﬂhﬂz&lﬁcbmhnd@l’(@eﬁg nagemdA
available fromepitheli brushi ngs at. both
Er%ﬂeﬁlég &%ﬁﬁtee@ym@a}a &r?‘ﬁtﬁépf%%emglawga@ar(@al%rﬁvn

 NOHiIRSFiE NAMBSKS NRdpA, ORGSO rpr&wq]y Siaze

msdlc ion, and a final spironmetry was conpl et ed n1‘3ter
Scrramyédioninn Mseasernia{nerglsx s dleckenmie Hg&bagyIPlex), Factor

e»ﬁtlt(ﬁ?olcla?e' HER 48N Kegena{%r RALHBHNERAR0), [FAVBEH 1Beneﬁx)

spironetry, and sanpl e handling were identical across
gintithserolin élé (Tlfr@@h% IDBPiotethe apneees e (@eamagb b¢tBAllyconas

Q@Ire{n%gl%g (@é’reﬁy’ﬂﬁ: bl:lje{jleﬁg)r ng%éogﬂtf%"e% rp(ﬂtl qul%‘gyggﬁ L%fo%!)dagee

saline into ei ul a or
WAtdurazpoel Blugsulphass (Elaprose), (E?éduﬂpmwi’ﬂtaslaweé f}wﬂsli@ﬁerf’eﬂa

R e R SRR EG Aol A S Pl el Bl

@hncraie nnz&i-}dss Alate, aimﬂhm pmtelaab @mﬂasep@otfaanmtfde@n

t t d t he .Sha
AP RESME PP aRS, REREARD afiShae WhRumtF PR B e
Mﬁ)nuna'gnmtruihys @OWgﬁ)fﬁl) Hienas ubguﬁmi @\ Iwirhdic, adbinia, Abousimal,so

ubl e-blind random.zed controlled.
bt Afbydty BB R la%bu@agoﬁ%th(%&ﬂﬁe%vogﬁﬂbﬂpﬁ
rmﬁsd;gaﬁz Prdriag Badepdetfinaihh t A@Acsh R an}astinm@rmldapte @6llohﬁr ia
hove, these subjects were alt510 required to

éP‘?lH]éfl%%iaﬁtﬁh %9%69 pesrnp Peglilggsten fpglC-Her W@}éastaa»r
3 A sGin (Qﬁﬁul@@t@m@&roﬁ%ﬁ@cdjé‘ﬂ&sstlﬁﬁﬂlatﬂi@ edetor AEMEEYFR85%

predi cted. Sub ts in the clinical trial underwent a

tﬁla%meh @mlgﬁm Gerlmkigdl ithd Ibrisweres cBpyansdlliglestimuldige
ABANGre (MG R o140 'Fbﬁl%n} Prubff @l'ldfﬁ)nﬁtgldgé’doﬂgﬁh eatbon and

underwent Trepeat bronchoscopy one week |ater. Then,
tQeidreblo hutrapirealpka (ayerisb diveat #lple-intsrfeppnt ivteaferopfalfgcondek s

e O e SR 25 BRI e AR AR i o
etegerampipbasglel (Ihtyort Ak Ptﬂnmémn{aiph@ﬂb QGdgihwemi lateafiero8eatpha-
E ' t

i f AR R S R RYTRR JERR TG ol b1 B gesgrop.
ahterfeburdaemaie K Actpenfie), vddesionkiacmon kelic @ (mzo fepidbugnal
princi pl es expressed in the Declaration of Hel sinki.

M croarray Anal yses and Mrphonetry [00117] M croarray
data from m | d- noder ate non-snoki ng asthma patients
and heal t hy non-snoki ng subjects were obtained froma
previ ous study as described [8]. Methodol ogi cal detail
and mcroarray data are also avail able fromthe Cene
ExpreSS| on M| bus publ | c dat abase whi ch can be

o o o, ~ o
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Statistical Methods [001 19] M croarray preprocessing
was performed using RVA with Bi oconduct or open source

w@odovmzoes [ 47] in the R statistical environmeneCT/US2009/039045

Unsupervi sed hierarchical clustering was perforned
using the Euclidean netric th conplete |inkage. All
ot her statistical anal yses including were perforned

lﬂgrﬁtﬁ tehetivhilEs Skt imstA rofénﬁhy%u%plﬁéef(hwaé flafRiakade
AS Ynstltute Car ed Val ues are presented as

ﬁétawsqrdﬁﬁéwvdwb é?tere@}%% clyfien mpterod ) Batepss),
%H@c&éﬁ!a%@ ﬁﬂ%é)f U?&mag@@[b%bﬁhésgﬁ YRS P& MNRBEA S NG

Spear man' s rank order correlation. For si gnlfl cance

tlagtrécagingdphPGROvaedpreemuem (K@ISD Solanog calggonin (ertecal.og
tl\ﬁﬁ&%‘n%r 'ﬁ@r aﬁa‘ﬁﬁe g\ Iﬁ'@ﬁkéljat‘flyroﬁl a{reé’i@t‘?es 4 aﬁﬁ QF

statistf y Si ant an Zortect von For
rﬁﬂtrwtmeésminqwm) S¥hgtenwis-abphprogoatbineht lmmanrhion¢ mbrphogenic

BPARE SRR 2 AR, Rl e MR el

[Prh®bheP ) BE@ dgEnibiprotci®) ), HAtOXbade®d (@onwdpopin releasmg hormone;

CCA! L D,NO. 10 RT-rever
SO OREET G CoVAOR | SEG DG F0b1= SRt BB o
AL (DA T AGRIAGETate SEQRvVEY NOwthLfhOfor; PR (R @MRK S €

PR BPACSLAR TGRS B Ut 869 15 AGPo i

CIMANN L EENFPADENAGIA AALLDHAR (Rintf 19 Mhated dbSERbdMACNGe 1,

3 CGCATCT ACACAGTTCTGGIT RT- Q I D NO
I‘?K’]FS%&A @%@ﬂ desg 4 eaner( 3?%’95?% %izéﬁﬁebor@e
Nﬁﬂas%%?&?ﬁér (Ftabal e iifaal eh)EN; fn Akél% £D

CCGGAACACT TGCCTTTGA pr obe

i’mﬁl SEFETarCEEARANNS -maglmw{@ﬁwad) Fs@@rlf@eNo
r T ]

é z Glﬂn%ﬁﬁl (R@ﬂu GA Ta%%—g@@%‘?‘?&da@e Fﬁqe t%lge?

mremmmswmw@mmwmm@mmop@m APSAO

A ARt R TR P, P sty

GITACTTEPTCOTOCDT RitGAMaRIR ifuxve) “s“@stpsEn?bl(Hemeptmle]atacept

TonED 90 SRR PR B R i

A@&Mﬁ@@(ﬁfﬁﬁ'@ﬁﬂ%ﬁfﬁ@@ﬁ%) ﬂifaihan{a&ﬂl@ph@)[\l@htaljﬁlﬂ]ab

T AP AT A A T PRI  [lsmoistiy

Iﬁ&hxfﬁiﬁ@@]ﬁﬁﬁ@@m CEAPaTaNBIInab-ea3d O B&EQ D

B b AR IS TR 25, 0

Abciximab (ReoPro), Pegvisomant (Somavert), Crotalidae polyvalent immune Fab

(ovine) (Crofab), Digoxin immune serum Fab (ovine) (Digifab), Ranibizumab
(Lucentis), Denileukin diftitox (Ontak), Ibritumomab tiuxetan (Zevalin),
Gemtuzumab ozogamicin (Mylotarg), Tositumomab (Bexxar), *'I-tositumomab
(Bexxar [-131), Hepatitis B surface antigen (Engerix, Recombivax HB), HPV vaccine
(Gardasil), 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),
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probe [SEQ ID NO 132] ATTCAAGGATCTTGCTGCCTTT LTA4H
RT-forward [SEQ I D NO 133] RT-reverse

W BONEONCCCCGATCCAT [ SEQ | D NO  134] PCT/US2009/039045

CAAGGATCTTGCTGCCTTTCGA Taq%or ward [SEQ I D NO 135]
Tagman-reverse TGCTTGCTTT CTTGGT [ SEQ I D NO 136]
probe AAATCCCATCGATCAAGCTGTCCGAACCPERMEANT DELI VERY
%Xﬁ%Ma&B&MJ&@@oE&% M&EtuﬁidﬁBE@ERrstigl Nofetteh@mad Thi s

ication clains the benefit of rovi si onal
régﬁrénﬁa)ﬁ@mltw@a{ﬁw%émCIrqwb penteled Mpasrint), [Teghngiiyeh 31,

%Q%ﬁysoﬂlmﬂ\%ﬁf?&@%)s COfor¥fiN :fc@taér Sy RRELRYagb RiGR '(Q@s‘it?ahe d by

reference in its entirety. This application also
daaisibgn) Remindgstifi N P@ﬁe)uutslnlmgahnr@pnm spmavertasintreceptor
R ARSI e ok e B ALIDE piBecylsP e
hepazme ﬂwequ "lfmsap@nn i DadtegarinFDedimidinf(Iprivesc), r’f\sbedﬂpamruxTh e
by enti 9N L& r
Qég)ﬁtga Idﬁgflr U b10t1n at%ié Iﬁ?aggr? égéqﬁ )r{r%érSg 7)tS %Sgi{%b?%g
deyisd eglyc@ytmlﬁ ﬂﬂb/ IHm dlhlmtbh@ﬂ)ﬁﬁba:brde lIﬁteglghrt laﬁatllﬁ)ayrebcmmab
t he Inve tion Tra |ver

f
S THRPRG 8 Bk R R AR PSR P bt
tshletoa palitdnin, iafpihigeatds Gprsssidvedepion @ apasdts (2Rsyi@aesin), HIV

Typi cal |y, dermal deli stenms are fabricated
5éﬁﬁU%%L%§§éﬁ@ﬁﬁﬁ%{W%%?P@wi%ﬁ?ﬁﬁ@%& in which a drug
reser I&Qieﬁlrddrthabﬁ)ﬁéi@e @g:ény BRI belPdsbhtXvithen Ha adiMe@he@rvou as
betm&en two palyneric |ayers: tgn out er |nperV|

BAER lwglwe%@wdf%{lydé?r&dfce%h akP %tanﬁasas veeddigirin 81?%91%11110

and RAoevenRt &rhdRches $viBbutdiMaib LR UM fohf oPAGIKARYe agent,
surface and an inner polyneric layer that functions as
At ca mRhsTRsCHical agenty Jick 2c WD PP HEMSIOAHE. timcthgpaine,

QRS faridn Gii thefcBP %ﬁl‘f'a% 5r d#l?e? hﬁiam seIlt'é‘ Shet &P, SENQLMitibs salts of
sandw ched between the backi % Hha rat'e controlling
8-

weribfaee andippse additgpnrselteefaeisli ptestijh cxamwles of such salts
1&tllﬁre%8<{1£ﬁl%}ér1]dft5k%e{5§6¥&hﬁé}&nol |G lhu 3 &@Vlm&ﬁlﬂf?gﬁgildghrgr

nonpor ous. rug reservolr co artﬁen rug
cadiubevarfarin, ketof @ratrapictizangied, amilomde Qs grdadiinert] Cloloxgate
g{Ile gisoﬂﬁ %g?ﬁjdl rh‘lﬁ}l(j)%l‘lﬂge ﬁ% )r%%nﬁlreX%tI‘fdél nalo%dné ﬂ%l %?l%%ghme
df@lgbuspmmatHCEjJ tm,pnpryqnolaC] eh@ghphm&d[{élstoiaeolmlﬂ(ﬁer may
t he ca mat.ri esi gn,

R p el S S Ta e e GBI bR H &7 e ana
tdhﬁrcmedmdrphad IHremhsbeolos yiwtiant, rheﬁo;trhbl dftta@ epingdfiesi ve

stem. the.d reservoir js for dis ing the
e Ao B R B b e 5y BB e
rapdh@@mﬁd shlﬂﬁle)é%i%braﬁ@iBHSCN plﬁlbwos@diyfﬁm%camaﬂol Netrakclyg HCl,
nmelting the adhesli ve n_thecase o I
&aﬁs@w@gye Tt tstragaine ffdr Ghusaiae pid l%?rﬁbtalll%‘?ysé‘FfateG‘iOROéaﬁllla?
tHI, 5:18H ﬁéﬁ%ﬁune'n@a&’&f@n@%y&lﬂﬁ@ﬁih@ﬁél@@l adhesi ve pol yner
are app |ed In the case of the matrix di spersion
syst eﬁa stillpaoter agpack the kignRsHeagersip hon By smylepye terapeutic.
YRR e'xhlﬁpl% of shaps%uu' rhé?leéﬁ@é HOES Bl Mlﬁd@&@ltr&w ed

onto a ug-|I ernea back |ng %a er sol vent

é&@taitfmg) 6m1uél>pmhns (%Wﬂ) lfhlgmcba@tﬁodamwpmgazolh@@dﬁésu ve
(0]

P fittol RERIRLcnb i) b ARE N1, BulfaARHS S,

tBuaivecherartdargmed lepsnemphina i Bupsemek ), Bpspirega(BaiSdenu@etifizine

| owi ng
TR RS ERELChOR. il b RO Rt fe) ?ﬁ{@&%ﬁ&ﬁ@ i pi d
iycaperzgprofe (FlagerdL Deneﬁeay@ﬁrra@bt) 1 Ih@cascbsum(Catdmea) SErrabptim
corneum Most transdermal products contain the
| i pophilic base formof the drug, not the hydrophilic
or water soluble salt form Transdermal delivery is
typically limted to small nolecules to allow a
sufficient flux into the body across a reasonably
si zed patch area. To increase transdermal fl ux,
chen1cal perneatlon enhancers have been added to

o s o o S o
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is a need in the art for inproved nethods, systens and
devi ces for achieving transdermal delivery of

wW@eeaegade to a subj ect at therapeutic deliverBpCT/EHSE9/039045

Sunmary of the Invention TQ% present invention
provi des devices, systens d nmet hods for delivery of
per neants through a biol ogi cal nenbrane of a subject.

I(vas%tet;) ERbxPEMEG lovedoRE EI@&%&%FHm ITRYEG) Pélodl@mé%lﬂéﬁd%‘

which contains a matrix, | east one hydr ophi

pertARA Publngza Duragade). Hﬁ@‘eﬁé‘? tReenar | Saraferel ﬁ%@@rﬁ
HBROSEE M1 {fkeﬁmhh RIBInb ¥R), \/@Il%ﬁz@dabldc%é}@ls @rafﬁ%tltohon

of the hydroph per reant can di ssol ve in biol ogical

By siuHalopaige] (\&@IﬁOI)r Hmrpmosmﬁjt%mte Hytdreseeiserdnsdiaivent
r

Iydh TRl BER Toad e} RGN RO, (B TeftordBe

Iﬁ&cﬁwm)phc\rqﬂwr@@m@amxyl $ewtippolt 8ynthroidy Lanietphié(Prinivil,

?ést ')C]ljlor? ega?qn@%vfl (ﬂ)c%iélpléle 0 Ytgn ﬁxt%ellg%lgarﬁ ﬁ\é[%&qlﬁ/{e:m%nt%le
[ anread), Msthgleh@mdaeﬂRﬁtalmnmn&mtal Mbehimboerid (&Iapizol}:)t rate,

SISEEPR P el M B B A F L AP E P Bl

OOsitdloastayelbtiphidd(Nabgiay, Necdtilgauinee PFiootk iy Norttip®lene HCI,

rmeabi j t nhancer is_selected fr.o i sodium
R TaSR: bt PR iegn G2 SiEans O ui CofsR b iSben XL,
ﬂﬁ@@@hoﬁ@ﬂ’ctl Qfxyhi@ﬁ)h@ﬁ@@ﬁﬁ?gbh&ﬂﬁ Bﬁlbﬁld%etréﬂ"l@xld%ﬁﬁ Phlii)ehtéion@
r] X he yner matri X
é’ahwealldﬂ%e iy PargeinpdesiD: |Pﬁrg&116%1§1’terw> aPrer@ﬁ’E?&HIerre nt,

thgarlRR), Ipﬁa{ytdus S§(ﬁhﬁcﬁr§ﬁ1ﬁe£&mlﬁué{ﬁ§? lprdcﬁ}%ajewln@ pol yner
or water sol ub ol yner. Ethylene vin acet ate and

SEPPPAZHE), |Pm%§1@1@r@ewmlﬁaﬁromﬂlﬁmq H@b%tﬂ@?‘@l‘ﬁéﬂ?mr s.
E»%Mytmyé vfilva% ?q%arnh}zrﬂalzfsy& |oRL (Rfi{c}kﬂal)sl@éptﬁmo@e RRLYIPET -

In a stil nmbodi nent pr esent

uPrW@htazm (Avmwfboﬂewéme tleldleriryl) G%m)d?qpserwbhydmchmﬂ@
t I
AAEE (e 0 BB (b Dt MmUY MATRD e
$Ghhitsile TpadlginEragmadel, Eoproktmaltsoding (Rhmpddin), leplwron
' I L nt
AR et L G D R
paagliginl (Emuenh oddagbptin (Gahas)p Sh;gaghptmr(BMMW ci@ntAdpglptin

Shoner B ndRE G0 T AR RO b, oRGE A Ral v

PEPITe APBNYG39 1,01 579 e31eid 56, PFL 134260 LSO 0426y TRO21, AMG221,

L S B SRR Sl Rl

msorEangog3sldel i vered to the subject for an

adm ni strative period of about 7 days. |n another
enbodIIhSélIItamfIlFreaSPﬁ?a thsgHeactiee a@@?ﬁf@%ﬁ% a therageifticpgeidy t o
BB eftikafE kndv forhjREM Rinsihik@dtioM € 1IRIAIRE eRmARV LU
days. In a further enmbodi nent, the hydrophilic
dlesTansia ageats isudy adeagsng Fluqeouighj Alprosegil z%mlkacm Sulfate,
@Qﬁﬁb@dréﬂe‘f @Eﬁﬁf@m &Gh 'Blgorﬁﬁ'ﬂg bﬁ&o{;l&&ﬁ‘@hﬂ%onﬁ&b&ﬂ@%ﬂﬁ

hour s. anot her enbodi ment, the hydrophili
&eﬁpﬂﬁélan@aqaéoa@et iReainerebiciy HCHeDsf@tﬂx@nme Mﬁsylatﬁ Desmopressm
r her

L, LA RSO o AR Bl e

|Ein@1|amlets Epingadin B, |Pth}conxmter bludagent Phosphatm Elumazenil,

%%%a Jilngiu }Sgcrllﬁlglhg% Isgt%r{ ﬁ&%’ ﬁﬁ%@&r c%% D?gagnét O}OF (‘rilag en

ildargetie 6@ dfdsfapmies ddliotaraic HCO M- Cystaire H@hﬁmmmrmﬁﬂaﬁm
In a specific enbodi nent, the present invention is a
patch for delivery of exenatide through a biol ogica
menbrane of a subject, wherein the patch includes an
pol ymer matrix containing exenati de and at | east one
perneability enhancer, wherein at |east a portion of
the exenatide di ssolves in biological noisture
received fromthe subject In a partlcular enbodlnent

oy

t
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In a further specific enbodi nent, the present
invention is a patch for delivery of insulin through a

whr@boezioeal nenbrane of a subject, wherein theP@EEUS1009/039045

i ncludes an polyner matri xa%ont aining insulin and at
| east one perneability enhdricer, wherein at |east a
portion of the insulin dissolves in biological

'Béhﬁbh'deeAdfe@a@@ Me%ebst@gasteh&lemiaeecMesﬂanmﬂgﬂﬁédnfseioﬁé
enbodi nent permeabi lity enhancer is pH control

Ayetate, MGWCBPP@H@@ MitoxgniieaeliNaseminephie %lﬁﬂéaé%tqcapotw@e nt
| Retalel énda!n@en%ﬂ%ﬂﬁbﬂ%?{paél%éeﬁfo%ﬂ@&ﬁi'%‘ana&eﬁﬁs&ﬁwﬁm

matri x contains et hyl ene vinyl dcetate and pol yvi nyl
Zeoahwlium Brongidp remahazie PEHblbrdmfeh Bulfanppsheixpzelg and
peri od

A e R
gdidyetiAReh { Etopasslal, VncursmdleIBrvmrdedVMAaSﬁsmBF%@t(mecrlsme

] N St ati.v [ S ays
?rljﬂpggjoﬁftn lfalgeg ggr?r tgﬁ%@lﬁ{)ﬁgﬁ%}u&treéozog gAbrgxggéJ flhg,
pPydesndn, Ahived) anvmesAmﬂqaamanMnec lArmndmcaAnstraa mmaasiird e

AR P SRR R P SR PRB CHRITFY s isedp

dreceyinbatbtatidy e:omxbhe ICeBERE,ICitekah TBepoil E3ds tedGREDbbudimine,

R icater E i el Fries e SRROr e Fribde

ehetinenton, tjaﬁlrepal (czslmecg@ﬂ)t GlMSaraGRRIYHR! GEMbpiK Minquick,
wher ei n_ t he pol ynmer any pol ynmer described above

Wileayes Sopalch Hegreptine Hef‘ﬁﬂ%‘% P%vgﬁ 81?6 S HyGaipdas fntseeny n

IR, BFBR Al RBRtet, KiR8n,R36:ARIE NERIN L uprdAecOBAR!
reservoir. In’yet another embodi nent e patch

t
Macp ey Mebranei Meropar, distacn; Myohles N@%*H%g%mnegwwé@%?m
tI\fb@av%?'N’d?&'trbl%ﬂ{ GRAHIONUBGRR A QTOYeRB, 0N qje?@yé ipkY Intron,

control agent described above with respect
fPentem, Bropat tPrad¢ukin Euinipzeme.i Rohetol, Rekbif, s&eplaast R@ﬂqdhler
a ect
FORRENE T hronb L R GHANZR i oA 10 BofbE Rtk
acidren-at SmanoSanpemtwchﬁebBtlmniyprp@ﬂ iSedprdes EAT Beseht,
ve W f th t
S0 Sl TREGh, PRSREr i, 3REEE, Rkl reveapin
i Thelentd, (ﬂlyliogerankat flhbe!mbl (ﬂysabunTﬁqerts Vatcadlee&sianonde%daza

BETER APl VRB1 VPR BT oAb SR
psejvme aﬂlﬁ)hdﬁ&CAlﬂhadn@ MM&SWB“ehulfneBEleﬁ“ i, Egbh)@ofted, Ftagmin,
ect i nve I n_anot he r.rb i ment, the
RS Bl i o bR ok o KR e bren b YARO, g
rmohobiae aﬂyoclﬁ@‘smmem&CNblbﬂéka alb@oaeal VNdvlalselfvél%S ﬂ’e&it hlt to the

n. ti urt her

fir ect of the inventio a
é’mfﬁ ﬁéﬁptwae Rsb%rgtlcﬁnﬁcelah%tﬂ%ef%% &Rt DridEet, gpfran,
thosﬁ ipkdtrob Ml DBRIesBTD@EH AR Nemd 18V PALARAM, Préplex T,
ivered to the subject for aadninistration period
mé}géil [SUpHE. SuRiSi Binat Zekdsre Prisanakeyariunungy Caainuse N,
S RRAGRRAYE WMk i, rP§§£9&1tlmt}%1 réréﬁl fd %no@ﬁ)B&lﬁI of
the invention. 'In oné specific enbodi nent, the present
| nventhobiojosivaagsat Rtitisthifche reomeaal eamppsitien paseaggount for from
| and I nt
By | SRR ALy AR IR EATHH v SR
sipdwiifg asldgiohd dingeits of dblast preglerte, abowd Atvemght Ps akoup i ch
o,C r b n pH
Whe %'i‘ %Otu?b(?%elgfltg’/gt %g%ﬁ%’“rﬁ éhg C)é I%%Sué 3% C%%h{% %%Ht #
Amgbm% mlg)méx)wergbu%mboalsﬁem@t%ebqw 66 enight Ytydoui on i s
a system for delivering a perneant through a
bi ol ogi cal nenbrane of a subject, which system
i ncludes both a porator and a patch, wherein the patch
contains a matri x and at | east one hydrophilic
permeant and at | east one perneability enhancer
di sposed within the matrix, wherein at |east a portion
of the hydr oph| I | C per rreant ~can di ssol ve | n b| oI og| cal

e - "
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pol ymer conponents, the additional solubility contro
agent and the period of admnistration. In a specific

weeriode4vent , the present invention is a systenP@DDS2009/039045

del i vering exenatide throu a bi ol ogi cal nenbrane of
a subject including a porat and patch, wherein the
patch includes an polyner matrix containing exenatide

gbnats, heASEo &e@hm raﬂ!i%@tk&l\i’él%ht ey fa&nﬁ e weighfs%em aBbut 75
| east a portion of the exenatide dissolves in

bieéshb gi @fahe prisihs hddgioppllyy tha bépapp cragent stibjceeunt fign pgiount in
dRY fahed @ﬁvé@nb&%erﬁé@ 8Gtve@YiBh Ale @Q{Iés n%fuﬁfﬁtg 'fc\/reex%ﬁlb eJN

ranglngfroma out m nutes to about
@moumem the rraren’eéﬁbmeh@ut Lty ebofybl(hwelghn 8, aé?outhletro ﬁ’a¢ut 30 weight

el
?teQ nI alnlaHloﬁl[Ptq ro% fr811d ut q qp ggc{upg(p&le gﬁh’

pernea ty en ance I's a p cont agent. TI'n one

enbodﬁnemdmgtdnmepHWQOWBmUBmagennmnsssu@dlwhmha@ndnsIn
not

con P ge anra%% feaﬁq %n eg%ﬂ%ogaceatna%r ?%10 enh % %nsbé: any

Iparnmaod)mmhamr dlasc:mhed thereinb bck psmtmllar embmamwﬂethe sermeanon

i ver.ed th ect owver an.adm ni stratiqn riod
Ehant e oty Soeaf aBChS st e B AP B B h T ReBE R S
delyced foradBbdiein cipes slidfcmlcagmlocdltme Mmh oné klﬁbqnljirﬁﬁtﬁ Ehe patch

i nventio IS a system r ellrveri I NS I N r.o
SPUF Bt SRR tcapn e siBmet ey ASrd i disarisgigpott
anith rpspb e thelfiet eipacttdTehcpateation. mlchﬂwes e@ﬁbmbm NeBE patch
matrix containing insulin and at
SERABHBIPFVYT BREEN RSt anpHst evwdgveqtéaeeat%{l fyghericgmpyes a
tgbleblulwhtra DERSPhNER tHeRoRbPhADn&al ag@iﬁ'n%lﬂe%nﬁgd?lydlﬁ’@d

y the subject. In a particular enbodi nent
soRtel agent desgrited ebongl Willorsneeirto therfirssencrient thraipyangon. dp a still
%m{%ii LB Nfimerdt Ee PEASRRM Jléh'ifé/re@m%%{ed fr RpBtddent r ol
ent. In one enbodinent, the pH control agent is
ta ministiapors wbetear thopgriod of) hdginistrifisel merite any helqﬂcﬂemﬁd
[ I t
PSR O B RER WG 1 RN she
drtnatdy e deliveradhea subbpjoe torr 2 pemed &) radladmtlmlett yelried fropeabiowtd
I e urs, about 3 days or about 7
2g§§&% chgaﬂkﬁgw%Bm%émyfh aspect, the present
invenhl@men$oan$ysﬂemmﬂmmnﬂehmvﬁﬁMnQQEMEhaﬂwdmmﬁhcmwgh

Pt 380 0lon SRR T e PO 1R i

Gaidhait kastexe faintdpatiang; thiouplems biclipscapemBabd éxigty, for

hancer or. can. be any poratqrs descr.ibed
SBTRCR oo tEubBE Bl o EReicR G B8R by pieagin or &
ICBMBiﬁEthdimherbdff aAmetdl abul & fhe@RdafdioRBsttrol g @HRRA B @HHI S
a thermal pora sel ected from a nechanlcal por at or,
SOPES é%enbelﬁeﬁs inghe athiy o P AR IPH ool agegt canprad ity sotve
PO R FBIN Sis RTEIRE GroBDAY QubjMct WhdnaBPSfacd & REGHAH is
aspect of the present invention are also appllcable to
tPRutigned ihflyd gemmupipationavithpg keastions formed paskp fyghtomeh the
FB?JI@@&‘P hJehﬁoﬁﬁn@ ph@e Gfpect. HR pmpédh{r&l g@ﬁll%ﬁge& iA8he matrix to
various polynmer conponents, the additional solubility
@distrap leaﬁgeomtloawﬂcqmﬁeteéé)ﬂqlwcaéfnomw 9 agtonapthy Helogic# pbine
reant ryQir.
ccoﬁhﬂﬁaﬁ¥%§%ﬁ%mg%%nggg%?@P?H%ﬂﬂggéenthlﬁ enf?on is
axamslt,ehn fioactidedgevee riiungereacepidingde sanha pesits, thelpitiodoogdlcal
. . | .
SETRIANS syt PR Ut ST ERI AR BEh 2
q»hﬁmﬂegwfﬁ aHtfoanebratant edsihison@npikicdofat thstabentl 2 hours, at
sel ected fromsuccinic acid or tris. The various
enbodi nents descri bed above with respect to third
aspect of the present invention are also applicable to
the sixth aspect of the invention, including the
perneability enhancer, the matrix including the
various pol ymer conponents, the additional solubility
control agent and the perlod of adn1n|strat|on In one

Y T o o, T T o
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at least a portion of the hydrophilic perneant can
di ssol ve in biological noisture provided by the

WG awpaz409¢ hr ough one or nore m cropores for medP@HUSA0039045

porator. In one enbodi ment,,fhe one or nore m cropores
are fornmed by a thermal por@ation device. |In another
enbodi ment, the one or nore mcropores are formed by a
devi HButSI8! Gk O 1425 QABb@ 20BEAN: bt aBONBLHYE o8N Glcasd
| aser ablation device or a hydraulic pressure device.
12w 7gays: neethetrsrerts ouarBerbility pehapges map goslsings dttesp aayt
ti?fla‘tﬁ)uh?%‘bo&@nﬁ%ﬁtt” QQou% '1@ 'E%B‘&t 1@' a%%&tdzo' B‘r %Ha%b%hht@é thereby
sical contact Wt bi ol o menbrane to deliver
smcrr¢a61@g élmﬂueirf@rrsgyertﬂdlomﬁenaﬁ B¢ lin@:ramnwbtﬁﬁlrtanlé Incther
t [ I j
SHBLARcht, BGRE oI S ey, TRAE S, MRl o
%mmabllham:f foried gathwpean 8 boﬂoglmmpmbelemforlem@d@til on are
%%l?}lenls?lg 56?1%'%6 1ﬂ}ot 3}15 ?Y‘]e% geeamgell? Bgl%r%‘i %hglflrﬁ,?4 hoPrs at least
énlagy) amd eveh helcaral days |Hmlzasvd1r fgs i het alr\aatysmmus irpad] gatmror with
reserv nal

t th ddi
SR TRRR RS enh B R B hRRThi G hBd B et Q0E
alevitdsi of tHedirdsont.invAdiiin thanied plakpelc bsthefalotdg&al d1iv @oirhé@ in

Wil | e.set f he det ai l

st PSP Pttt ehaReeng b e Wik b islggioatyt

I1&veRan brded tb |en1hﬁcéj@fdx’téﬁéﬂ therpeimdabigitydertird foﬁﬂediﬁﬂﬁﬁalypwlmut
actjce of the invention. [

or can b
teng 3@ .hglets%y Ehﬁ%’ %@tmhwﬁ% thepmaigiinies e Rk os Pther
Agetk ioPth BRI Ehgrohbdt AW s 8L Ahdngfly HEISEiEAIREdy QR ©
exenpl ary an xplanatory only and are not restrictive
droceties thahrehitigescdid repsrte 62 pdtturtpfipppf the Bielagisel membpne.
tAR st Igdéﬁﬁﬁlgy TR ehRELPRBABMLNIr ! AMNGR ctivie ir RE& pH
incorporated in and constitute a part of this
§p@ml peanst [tamto benptad thepalhosgy nthPontiabgsssts grecﬁfll apfgeto control
0 ARk IYEHE 8P AACL LRGB!I Wb LBy ARRBIERA Bl
ger e to exp out “limtation, the principle sy
chhanhemdnhyentsi Bln‘theﬁn@e, itlis itd beaugideratoed that Bl dentrpl mntsfarea
t.he
%ﬁfgggl@Wpf:%@éér%%gdlltg%@alﬂggcﬁq th g?eglgleag)nlg?/ gﬁﬁgl&gm 0 0 l%,
pemsm?e:amltpad@lfthvsemyenpan ch accor d| ng to one aspect of the

B iR B S BaIS sOP KSR RbT I R
mbfsphBidlddicss pHa‘s as:daceindefew tewhopH aalpebﬂlraamn ’d@lm&@ﬁgg

RPEef DL BAat 15 05 oR Bl My LB aTAY b of 1 By

ded,iiMabyld be Saley@bddSha thenBbifdda@e PRSI {oiRRAEeved bt the
st acked arrangement. FIG 4 illustrates an exenplary

Prearrs of %PH;f@PWﬂéﬁ%m Fl figpspds aplapst M et BodithiPardrubie

dRPEGLe BEntkde RNOSBML 1 WHRNEPHRN thefPH onfrol dgestshf B é%‘iec@to
schemati c_di agram of an el ectro-osnotic punp assenbly

QLB siglia I@nd)flslé%l@@é@tpflolﬁvql hEorsxaaRlataniagidieriionon. FI G
?h?é@lb@&ﬂ ﬁf—[%%n BinGKEAREAS rdnf RS %{cﬂﬁhngqﬁf 1eA0Lf about 3,

I ver atch according to one a fpect of the present

i3rdv &t 5. énS whaed anyt egesd pEHe whslsristd/frdny theﬁfe‘fah@@nﬁlrwrgésvebz,
0 [ Lt SH

e e S o U S RN

frbysidogieal nﬁdmel dé&pii axempler @@@mnmhmﬁologleal pHeseht in the

[ [ [ errpl ary

6%1 rgr%rg{gg |8ﬁgb ?&néud"?%@i?eagl %f{bggpgag 9|(ij?rrne%(\nt del i very

reservoir or matrix according to one aspect of the

present invention. FIG 9 reports the effects of

changes in the polynmer and fentanyl citrate | oading on

serum drug concentrations in the hairless rat for

per neant delivery reservoirs according to the present

invention. FIG 10 reports fentanyl serum

concentrations in the hairless rat after application

of pl acebo or drug conta| ni ng fllrrs FIG 11 |s a
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10

15

20

25

30

a water-soluble polynmer, to an insulin formulation
containing tris as a perneability enhancer. FIG 12 is

W@ @bar409edenonstrati ng the effect of addi ng etbPgl/US2009/039045

cellul ose (EC), a mater-ineﬁLuble pol ynmer to an
insulin fornmulation containing tris as a perneability
enhancer. FIG 13 is a chart denonstrating the effect

of vagkQWsapahdBeHiihithy cMHARCRLSiBR p@mﬁet)t a%@ms include

delivery inthe hairless rat.FIG 14 is

destoriseyaeiwhaminemehredTREY). EREINR %(?ab)fd(ﬂo’{ysf)&)’l)dnd
%ﬁﬂ%)@!zm@@thin%t%ﬁlc(agg) HEPES, fay @&(@h%&@xﬁﬁg,bgped to

achi eve extended delivery of exenatide over 24 hours.

rarr@oetbgnesshlé@mc o (BdTS), é’c(tN -goréphivd) chendsulfeaceaciMBNt r of
I

SRR LR UL Ui

efrginue, chtstlcpeer, e pdii¢ adidy Ewthairceid, eoifplysing;iaonnangarhach ms

utcr sgamgt?ena%afg?lﬁapsa%xt?e\?§ no;rlldceag]é réa@altng X&? %%st'&)cﬁi & %}ueoﬁ@mc and

[gdarcmaamm [ mqmoe:{rblmxghc $c1dxfsuclnzts@13&$t1c oHhc atid, d;tmb&yhhe

ct. of ilit dentit
AR Ehan BT TRl (o RarT ry oaeat et s ot i on
mﬁmbhﬂuMnManbr@Mmﬁhempaesemmhandenwmﬂmnaanmbﬁadland

understo nor e ref erence t the fol.low ng
BRI D R ESTOPERG e PR e

Phedphbsnédfotha lu'nD;‘!ldo@[Qlad:e &@dsdunh pRRphdee fdgomsiiivg pRopEAAT

conmposi tions, devices, and/ or nethods are

disodiugsRhesnivts. sndiy tlﬁ%raonat% atdsswwm&@rh?ﬁaer st ood t hat

this TRYSMLAR] heen\@h bk ipPfaséRth atn? Ad8nBEHId dfGchieving a
articles, devices, systens, and/or methods discl osed

aieed devet efrigostolss ééﬁinIP@onOth Fog exgnye, thy phkcontrol agent
L}‘)BQ%B oF %@?eﬁﬁb@ﬁt ctoHl%ostlt@(ﬁf@aH %c%glyt fylsﬁa&tn @ilfi‘lafeﬁl 1f \Qélgﬁthﬁ
purpose of describing particul ar aspects onl
rioepproriapdle @ treighe 7 i torahpatdthecigly| inphwling a ts@nl ?pthuet@
%If aﬁoﬂ?s WA oul B PEOMEEHLRST 5 3R e%i‘{‘?;’ L%(&de Cro ALY

e in ention in {8 b&st, curr
ehmmdﬁMen@t%qﬁnmeﬁbkaMé@abmnﬁﬁewmém%wannné@m@mht%,ﬂmut
r e Y
é@ %%%%‘t 4 éougge()s g& han \Aﬁﬁ% v&e?%]]t Q@? §? %I‘&ﬁtl!‘? about 65
b@l@ﬁ 7% aladut V@sruﬂghts%;ﬁndtah@n (b e@@ht %| afl \ﬂ@matohn Adﬂmoml]yl the

DEE RS AR Brt Bir of aouE i D SRR TS e bRag kS ©
slofieddfont theschahiby isudide foheappis@minouMe Heirdige WF fri@ut

ilizi er. tures cor t hose wh k

oyt 20 Bl N Heh o ARG S % tpRo g i gt Bl

aaaaght 84, bPHRn bR athbet BT B8 BiMbe HIVE@NEBARN] & HoRCESiditie vand
can even ge desirable in certain. circunmstances and are

a par COBTUPRE Pie@YBRE T MUBARLBRNUCPHYE PAEhRNCR FOBH Y
JQSCdnk PEinAnt a8d BY 1034k SR HSonkb] 4bshiBlebt¥ @ 0 shd¥hic acid or
principles of the present invention_and not in
[t hapsTERant [ey be poyeeriesy deserisdhereih & 5n5gidie smbedimas,
tl?e perm@aﬂt 18 %chte& @ﬁn 1ﬂsﬂffﬂ %?@roﬁ'o%@tlle E}?@fngtﬁc%rbtr ?en%&?ét?ate
the context clearly dictates otherw se. Thus, for
éx atrphes embec’fneplénfbe ptt@h eonfrats@HPobp NMag ixn @hetemtthmdrm%
't>"e any ﬁflg c%@@ Glove DAY 'r&g c]ft‘(@ﬂlé’ E*rs EctBE @‘}ﬁde}{t‘?on
nts SS the context cle es ot herw se
FI@m ot fucther ebréwémpne deadtchepmiins aBerfnn@mréSatmmt 'In pxtgl
r‘}t’ﬁjtﬁe'r & ime/n%,l tﬂﬁperﬁgg{t %rdehgere(?t%cfﬁg sub Qt%pg ﬁeﬁf%ﬁr lrfl cul ar
val ue. en such a range 1's expressed, another aspect
iadinisti@go1f, mbometnhtee pared péadmicistratonvedylbe aan dérand describbée
other particular value. Simlarly, when values are
expressed as approxi mations, by use of the antecedent
"approxi mately" or "about,"” it wll be understood that
the particul ar value forns another aspect. It should
al so be understood that the endpoints of each of the
ranges are significant both in relation to the other
endpoint and |ndependently of the other endp0|nt As

oy o
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wapeeitdoeal |y stated to the contrary,

where it does not. As used herein, a "weight percent”
or "percent by weight" of a conponent, unless

total weight of the formul 1ion or composition in
whi ch the conponent 'S incl ded. As used herein, the
termor phrase "effective," "effective anount,"” or
"268RAiitH 8pectad R FrituehebQof theeth@nBiod.On 8 H&hcﬁﬁ@ﬂﬂ%di‘ﬁ{ent the
condition that is capable of performng the function
dermsrpigeAgliyered fo pribisst oha Berfadf pdiingiaiigisclegted from about
% RLES SBHut 3% Wod dboft® PQL Nted out below, the exact
anount or ylcu l'ar condition required will vary from
one emlemlsﬁdlme@t Ha peimesant C@é}ﬁ@ﬁ@@ﬂﬂgdb@ﬂ 1ap eddjiy e eleprein
\&h 'a@(mn?cscaﬁ l56:111‘1 a SGﬁlb ceoqlltrgl CF% Jitnphﬁ’éfe& b%ﬁldelQa?dd tive can
processi ng condi tions observe hus I's not lmay
pl@élsie lalnecansfos pﬂmtlfm}ly aqmt@idmgtthé refefapwhich @ baactivstagerdr
a1%e ngf { %%E 1ls \r/gleasgd fro Hﬂ}e ma%fu]k 'T§1 ﬁlhgns fgr c% trolhng the
ers Iate effective anou
eélézfse tatevﬁ tmmnlvd agemt fmnl lhe lﬁatrbcecad bk g s«ﬂelmhtymonte«ﬂ aggnt one
of di.nar routine.
SRl aR e di Sy baS o RLbiafvd ool Pfisure

asolvad by e naatri:t. har @peulpeca) dn)exaﬁﬁle@rtsbmeﬂﬁﬁmnbl ag@ﬁt can

per neant fer t. of ant capabl e of

ek arri Goiqeir el SPabtin e BEL e ooBBRpe g pin
X p pati€dar vidkeKReptad MHitaiBig Bhed/H bifd Jot@ioa edor relatwely near
consiﬂgence of the adnlnlstratlon of .the per nt .

frisinqint phabipgsting ageat cagde usgq th aﬂmmﬁtﬁ 9 bility ofa
‘g»éﬁﬂﬁ’lhﬁﬁoacmé’ageﬂﬁh Witemd i@l shémqllol&glw nloR&RE VREJordhig to
mat ri x_patches or any other type of patch

amlalﬁl ef qugtibriwe. asportioansiabsaupd eedveagamy e gelivered toa
ts@&jgﬂ? L AUERast bRe RMGe EFIRGYTRIBLcPhe Biollitdl HERBRNOAdditional
design, the reservoir may be sandw ched between a
blaéIRﬂOh@d apdions ofdicacesraged|reiggingimibe matix cohtheg diggplve into
iR SRSl D e Sy LS8y PRt e
ﬂ@@@ﬁV@ﬂmlﬁnhpappnmh@kﬂnhenﬁiﬁgnmémr%@Oﬂhwamﬁ@¢QMchh

%%dactp\%taégnq l!)enge eggveﬁ)pﬁ)n oﬁe%l uﬂlltﬁg m@&?%@%h@&hmg the 9&%

suwhiale pomf)nst df ehertam@nmeat arehdmsol\agl @r thobiolo g1cal moisture, a

r 0 ! h
DR oF R TRA o RRR qeEh ARl bERRR R ot RPM T BT
gﬁtfﬂd:s&aﬁi Bg l;]cglibvedb or dlthﬁtOerﬂiﬂDﬂl(;jlybulrﬁlﬂﬂmddrstp(&gthattah@ordmg to some
rug- | a es| ve system.an t he mat |.S rsl on
Syt o BF eI PHEPHERLAETY P RIRECS S TRERCTE Cehalso
diiné@bias DEERS For8clSB LR Montkd1Bn Lih bl Gatd £ SHHQI tﬁodmye 'ctg@nt
formed, by dispersing the drug in _ an adheS|ve

SAINEEYItAA Pé‘?i”é“l’h‘@ relepsed sem 8&%%63{ sengelling Fl@sr?f\? 8t l‘.l?/lCh
201X BhHofids bi 1RO bRACtRY a8&I tdl didol BEorddliRBdNMEN blolbelE
case of hot-nelt adhesives % onto an inpervious backing
|nay%llre IRIVEGRY BF MeHE: Federligpipte embggigiest, pfolphiliwaretEtied
g Y%e H&'dxgrﬁﬁm%ymgﬁ sHRRlity P the Ib'iba@t'i\% £8Ro¢ fmpt  of
rix dispersion systenm the d i'S disperse
wm@m@e@ug oyder to raainfgid sBHNGd cb’llg)dellvmpcslgﬁughout fggpgtel% r
r&gélfc'affo giozl I othé‘PQ&ng§t %P%IHB 1$s %Sagl%ﬂ >)nager or
n anot her e ment |nstea t he
adhbinatia @molyhersf ace of the drug reserv0|r
appl i
pat c hgnsahi ﬁna{“()er é’%bgDﬁl l"ac elgl1 ?y N FE‘ t%an bAél Anncll)&gl ﬁen%{ e
abovd agenadv}noh@nhl:tn@mntrels dre\mmc stmngthdxf Bl go |As @byl e
pat ches, are to be included as enbodi nents of the
present invention. As used herein, the term
“hydrophilic perneant” refers to a pernmeant having an
affinity for noisture. In one aspect, the noisture can
be present in or provided by subcutaneous fluid. The
subcut aneous fluid can be intracellular and/or
extracellular f|UId In one aspect, a hydrophlllc

T - o, oy 1 a4 .= . '
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wo baod240p©m any of the |ayers of the skin

wi thout limtation, noisture, plasma, blood, one or
nore proteins, interstitial fluid,skin tissue fluid,

perspiration, serum | ynpha:ttj'hc fluid, and/or any

conmbi nation of two or nore ereof. In one aspect, a
subcut aneous fluid according to the instant invention
lofdiRar OB {ith€ar® QI %réc'ih@é tﬁert@tuyft@}soﬂftegaﬁrcula%ot@ﬁ@ agent in
herein, the term "non-bi od egra abl e" refers to a
frepesiymauch apbiglogical BeIstEEsIERD "?Hep%?f lea\ﬁhmcpﬁrt UpIeise Hiic
%H%Wth@ilnladﬂulg@tgé@dfo thetl e§§ 0ch\ﬁl"?oreﬁfng%eotgﬁc W& th of the

contact ed by subcut aneous I n one aspec
intodivab thetruadiebdiecdhntthe tnatrlx tb@ miuiuhtd obp P@I@ﬁfﬁ@dql%cb‘fﬁ
géht RS l% rodRSS ANhikidh | h¥, bWRlE isbdrét%lgﬂlﬁ:@ Sftﬁ@ﬁi@%&ti@é agent.
nmpoun or COfT'pOS e€reln, the term
Ap;etmdmg e pluntmplq:smteqluhbrlmae fagpertibuy af Idescpjeeddaémcé@eag@m arhe
t] t [
BTy BSLTER g G o KIS ALY BB R B TRA,
mamﬂmmmmﬂmuam$uhpsoMe@mmnmgcﬁbmaademgﬂmnmmmnmgmnmﬂmmﬂx
t od., A d h in, .a "subject" .
AT LRI 0 RO R oGP ey gnoning
bhcoh@at $aich peibnwedtehd Bioweughagdshi eddifdolied iicB blodogical

A s e Gt PR SR EER | ayer ¢ hr ough whi ch

subcutanesudseth it hangdts Bbhaideesitior@ulExamy Kits bfonic
one aspect a subject can be a Ian% Al ternatively, in
SATP RIS crapuistng of grons A eattong sihthpidhe prodyt t?esﬂle"trlcﬁl%ne
%ﬁﬁa@tSaIthT@mﬁﬂig MBbnGATuRLUIBSITRLiIc@ R ark Bs ANowd; kBdiRAL | ve
ggct the ani mal can be nonmammal i an. The ani mal can
PR IR MR eNIH.EI0H o rEEUBANHRINIUE QEPY TEENTEM FAEPNS OF salts
11%%deh But fOF [iARATRR RifdiywsAhdeBEd) @erc%ﬁte}’ @:hl&Jﬂﬁ atthiBBitrate,

can be a warm bl ooded ani nal suc as a human, a farm’
Aviilnowide, rhobate st sufatenT helesulignt ievie prlta fIlOHbQ@FIﬁ’tf@ﬂ?n of an
%Hfomhd cd%i%ﬁ 951961 ngiu}ie bt',lttno?'ﬂﬂfﬂéddto glee SU@Lqﬁlrc?t}aQé%‘%mtoH@tdotopﬁq
present 1 nvention 1S not ts use
oeleniselts) grotaskitun pamph@tm smmtm svdﬁalt@r arstutu}lemt)hmph@ﬁ oup of
%H@*&C&%umﬁaﬂ&§ Qereln a "bi ol ogi cal nenbrane”

des ‘an enc bs I'ng or separating layer that acts as
a bar fn selﬂl fumtthicint aspects agblbilidy eonoel dgﬁntlcan b@mlm@]&m tgeni.t As

r]rlsefd her 1% & s%llPlgg 8%tya§gr}t SHY 1|n81nﬁ? an'yt% V\?Cﬁglgatbtﬁ Olfnateﬁaﬂ compound, or
@reﬁém‘i@y aalultivardat Giphs wstesoRBlch ealethat cﬁlﬁg‘erﬁfaﬁdia gaftionef a

osed s ces or conpart nts i n whj can
Thions RGeSy B e tao Mot afidhen, Bof mple

ethat fvansut liratidd & @R \GhFconAMtingdus hetat @h cbRriGRAGROMIm,

npar t nent In_so aspect t he blologlcal menbr ane
é% ulta@r otas u&bw%{@ jptassiup phogphate. fFRutiWBy t he
$héPhatéNROO@iso @A cRRedischaniaalor &E%@iy‘hb @§d§§ucﬁ BEsodium
atoms and nol ecul es attenpting to cross it wi
dBERHE ne whet her they are capabl e of doing so In one
aspeck,if @utt&gﬁltﬁgﬂ @b BB HRA @D SIfHe P EorfroMHE AR & Iution rate
menbr ane.” Exenpl ary nucosal menbranescan include, but
a?if thehestactiverpigend dnsids, thaoymatrix. Agantyisvell as byems pod plegisizen gbuld

¢

(E)%ﬂj rgtraya% n%b%k solhﬁh{y‘l}rf gf;r;% Vg Flf;éaﬁté I@%@%@énhdlgw&&ai that
bomb wmtsatvhmmbd arveata amsohibdlegpokiaien rrlat{wesr, canpepnrelettle
rE!l‘tesscgutlon rate 0% lélle %magt%/\%ragenq %ﬂee tg)t ts%&%bl? greef?ec [K%elﬁs wh1ch retard
aspect, a skln | ayer |ncludes t he outernnst Iayer of
the skin, i.e., the stratumcorneum In an alternative
aspect, a skin layer can include one or nore | ayers of
the epiderm s beneath the stratum corneum conmonly
identified as stratum granul osum stratum spi nosum
(stratum nal pighii), and stratum basal e (stratum
germnativunm) layers. It will be appreciated by one of
ordinary skill in the art that there |s essentlally

I a o o
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sol vents and any ot her chem cal enhancenment agents are
intended to be included. Additionally, pH contro

wW@®atsi9sol ubility control agents (includi ng PORUS2009/039045

strength control agents, q%glng out agents, and water
sol ubl e polyners) and fillers are intended to be
included. Additionally, all active force enhancer
ttl?eci'dlﬁéﬂu@ 9b18§Lity T MY agdhelvilDbw libwh R AikQutidd8te of the
application og soni ¢ energy, nechanical suction,
peesagen intpthejdslptieiepestizmt i on of the tissues,
sonop H% t%sb'e SnddrQSORNQE£5H %vaféf s&ﬁtﬁ&%&l?xﬁé}ﬁ 8ld ARctRh 8s
included. In sonme cases, the hydrop I ¢ perneant can
D@bmaﬁwn@@ﬁ@@ﬁ$ently (mnth its role as permeant) or
separ I
cnhancny o s BB RARL Aot I BAE S in RO b b o
sehreNingndored spie didrsscéwmmmf e biactoheget al the ht@dnmlr mnatylre
first appl i e I|z capiphlar and
tr Ceelr\]/e% ?y the atr1 gFrOé a?n le WS on %seélﬂ ghe SO 1#3111’[ dé{f[r aggnt
appion edithe @erarceant\oehtposimommn accmentrfmaﬁn@m apprmmhtalsfel Welght %

TGS SO, 6 SRR B OB PR B0 Bt
lab@lt Ydesght hie alpas sS@geight % pabpet IfBadight 4) taboia 00 welphoUgibout

or res achieye eff
R Seline T b Bt ety S bt 36 Meiefioyscongpt 49
RRIJHE 8 bbouhSo w&gﬂt R EILBULHS v@elglft o5, rmdu 80 &RighYs, about 65
‘artificial_openi ore

SR b o O BREB S e SBr el 5 GBI YRS . dtdigonally, he

%ymtnﬁtgl ®nBblZGert QRAIRIOUR FrRE 2w M SRGhARDE Welbhfpdr@taGes
rou 'Fornmed openi ng “artificial opening,

dﬁ‘il\‘,eld%’ﬁ?@“r these velygs ijcBditesiof examplern|amote s thedpeRion §owr

GH&EM 1168 atsfu B €Eicht®%, BbIESI b G688 1Richiw/s0fbohfiPH AR 60

bi ol ogi cal menbrane. I'n one enbodi ment, the term

rieghd jro peevier e prgoyng i the range off fronp Aboahy tosgbiont G9byeight gy

t ech ngg ‘Bg%d ng H ec%lﬁ!r#lﬁné e pzlt n_{))QgésSl% 101I J) &cm léﬁ:ttlhtgn
to the skin surf n ‘one e e operi ng

rﬂwbl@ieglﬁfd mipesfury lr@seIVhdsbsc@W@smberdontOdﬁe matemhd: berter gyluas

SR B3 b PO oBP S iR BT e

taenroedmg yaspeefserf dreomvenmsn bhemistg kiela/eryemhﬁ]m mlbepc@mqﬂnshed

ocess

o B i R T
tsﬁﬁlﬁvmaemﬁﬁstlfaﬁdirEp@@ﬂs inavhighxaeplaeixias %ﬂﬁl@ﬂulﬂ’ablﬁhlylmcatlon

1-.1000, .5-700, 10-500, 50-3Q0, .1Q0- 100,

%&’ége FHieas Tored P%\‘ﬁ%(f‘%? fa byplgeif |“ée"?§1ranﬁog8 S}‘P@e any
Slb@)@(ﬁng fonbm@ APk, Q, th€&Xpdufi€l @houns bf dindisBEv &) biSRURS &ent can
troug ter, and the |ik is to be understood

{FR3I 91’%@%? Prihevngiris 38pehe @H@%ﬂf themptrig ispqsgioned indyidn

feommahBhdnGlitlythe BUEast HiRtfotRE pHBWLE 85 an XS &NBHoRA0d of
met hods may form an arraé of multiple ogenlngs or

Fbleass 12 A@urméék?aqﬁéﬁéplﬁs at [5at At hiows, at leﬁfité SpP at §V6h ¥ daysy
AWhoRdGBov! M r@&lamﬁ% MARRAT Jntb%nf QhWRLdeiy QfssvSiR |
hol e or crevice sequently also referred to as a
‘bral egriesp oyoistuye ptﬁSt@nt tp hlredmgShnqué thejsglubiditogonplsigerfi Ewever,
G
plmp‘élp foples ogfurgt Idﬁlsvetu @hbgipratntek atiording thobilithe gghssage
r t fr n [ f t he
Bt S b B R SO R el AR G PR o1 "B poses.
Preferably the hole or "mcropore"” so forned is
approxi mately 1-1000 microns in dianmeter and extends
into the biological nmenbrane sufficiently to break the
barrier properties of the stratum corneum w t hout
adversely affecting the underlying tissues. In other
enbodi ments, the hole or mcropore so fornmed is
apprOX|nater 1-1000, 5-700, 10-500, 50-300, 100-250,
50 100 or 70 90 n1crons |n dlaneter It iIs to be

o . 1. i M e o o o
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passed through the mcropores into these deeper |ayers
of tissue. For the purposes of this application,

WO pwpaz40em” and "m croporation” are used PCT/US2009/039045

i nterchangeably. A "m cropa% tor" or "porator" is a
conmponent for a mcroporati devi ce capabl e of
m croporation. Exanples of a mcroporator or porator

i ncl uggs tolddthoRl ehal @k phdsétit iRenitoRicat BIES H@ﬁse@@ﬁﬁ{p'r&/@ delivery
devi ces including devices with one or nore filanents

disan |be1u@ﬁ611yéwa1§eﬁlrs Vedegiredeln; ape embedimpiy l’r’Fﬁ‘I‘CUé% agcyl likp a
@h&ﬁ?&nrp&%ﬁ{a« 1omné‘1e811é%'\&9%h@ ﬁépaHE U&ﬁﬁdﬁ%& fe 88%1%&1{1)%

ion of sonme portion mbr ane deep enough

teffedtiyeimas a bplep bpmee)f tmee\ten@@h@a@theﬁ dereineHenst asinphisteasign
'tllﬂl ng Hﬁg%@%du‘%‘k ﬁpgyfll #1 tf glnfe?scthan\’\f ﬁlﬁluﬂ: EH 29 ﬁlg{ecal
nenbrane to del i ver sufficient energy t
bimbbdiglema,l admemisragine times miebagbdtyr thdyl iartnem@a mld even greater
Eh ?EIC I menbrane, and optically heated topica

} Sorber | ayers; nechanical abl ation devices
|ncIuﬁ1m@u&hemmbommmhamhmahyammuhn@nsﬂwm%nmmMamﬁebsum1

D8 e T e s RGO SR PRl B, G o more of
ah |eﬁt11§lélﬁ hylgsespicddeat, badnbtis Mgre Mbti-hbyltheagdnt cannwmmgr@ent

B b, A B SBH B o Sl BEPEMALS i

lslmlf(ofu@@ﬁdgr ﬁl@ﬂﬁflﬂ;ﬂo? bﬂlllTﬂmogt agerlndﬁluaig@reyes@aﬂua@ecﬁy a%dﬂd; ﬂ(ﬂﬁlg
| Ke I N L1 m 1l ssue nterface as es
BEFE Mooy plagiicizer.hymeglant; chsfalpry, pndyhe Like- T, il yderophlhc

IpR&RaRQsal 8ch AN xBbRMIRNERotiohditRof dHeloh BlorEMRMPIRCied @
porator. As used herein, "mcroporator” and "porator”

abeveyQueifillgrcat dbaprg®aths functemplity pf mgretthaysere ﬁlllﬁlt e

%BOVGTF&Iexarhﬁle Un§ QVlt'hQutqi%ﬁ&flbrp @n @x&iﬁyﬂt‘égn ﬁl&aﬁm&foﬁag &P anti-

m cropores using thermal energy produced by t

pitasmepsorg fagat eed/ ¢ricy el a BATesePRic tdenb Uidls one si @t)re\ﬁélers when
¢ a

B T A Bl T AR b B AR L R ot

dlre prtsheinpluding pddiesnabamaeuntsi ad ebaua h geight b plmiubtf) weilght %,

ran JFT eY0] [ i o
gﬁ&ﬁ% 180 %isrﬁht 0 ‘t!o%t mggﬁ B,haIB%‘?ESQ%?%ﬁ %g%botuﬂg(g &lgﬁht %, about
en h\&lghe%e aﬂouo#O wnlghty%eabnmmswmlghn % abrdlt devieigbt %, dfout 55

PEE AL BTN 2R, DGR et P iy Rt

amhdefg‘ dn@ ir@igt onwe@mqiee;eﬂtamtdbevdd fﬂfm %sreamluei
m cropores on.the sut;1 ?ce of a bi il C,[:cal rrbrane
The pat eAiCrRy @b anthsp et o el diohgamPenittt o por es

\Whddu Al Ardiis (1pesstB] ReROa8erdeMad ihhiBi$ cellulr @i ation, re-
the pore density is as high as one. pare

en@}eal ment ,

alipronyBiiAg ASGHh SMPUS agf‘éltSd AHyeltingDuREFntE RpERbIg anti-

tc@at%%lan’@%ﬁﬁt:&ﬁ’pr@é &dr &xan@leNBephfi® MR nfoRBuIBANAER heparin,
imeters to greater t an several hundred square

cubstisderard, PanisprRRlYy fare (Rotsic 806, Cittrtpwplts G T4y, amd dgrgrans
lqaé’aQQ a mbReR@Pweigh-rlRP2000Rd 1@@007&1@1%“ §ﬁ1@abfe%¥1'1ﬁ@£ﬁﬁa§ory
devi ces aré designed t hin, flexib
@@?Tﬁ&ﬁaﬁﬁbmer@t fou exampds hvﬁaqorfrmye ertrm elrpsphﬂtee b¢tateethasone
SRS i p R R RS ARG Tl snepts ey i
wilitartrhigrag omeanglomerise, fos ekafmmm cllamlhmsand/nt w@t@@edws ce
may Cgmilér’e%the{el ealklj os% le g 'HFHPIu Sty b ?}‘Smﬁﬂiﬁé l?!lte 1,
portlon su i'e§" &4ach fion ele or “elec e or
(cb]lnpmunamncompommmahaman gamehteam salybbe 20 -obmatitSoers ek graater
the TFTI with the required electrical signal to effect
the poration or other function of the TFTI such as,
but not limted to, iontophoresis, sonophoresis,
el ectroporation, or inpedance neasurenent of the
contacted tissue. TFTlIs are flexible and may be able
to conformto the shape of the targeted biol ogical
rrenbranes The TFTIs are fabr| cat ed to be very th| n,

o o o,
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i nclude heart rate, blood pressure, tenperature,
respiration, and skin surface conductivity. For

wWe@x@apte9s i n one enbodinent, it is useful to cPEE/D81009/039045

the rate of insulin infusi based on the real -tine
measur enent of gl ucose concentrations in the
interstitial fluid or serumof an organism In another
QRHAQEHITRO0 kil dpadcdls AR k@R eheViok IFoP BOBpI A 3RBYA Ifmitation,
compounds, particularly those with narrower
ih@sezseast the onmelssentgat insludga hinloeically einseble vt wetigs
6% & chl%r&(@&%u%%ﬂmb&ﬁld%&%'g‘t‘u‘%o@ ge, slil&fht &%@ﬁﬁﬁi
too intolerab to nodul ate the infusion rates based
onchtas elmélavlam suffigigit|yshight conpingrattemt @amadatevin kalvionhe

[ I
AR I TR TEEF LB Ith e 3 bl ma s,
@@tng@ntatqaﬂnl oMot plhftsnre&r@m ithag @beut 80&Aplalopascalpiln duher

& e[%g gs%g)tlgf %&?E 'If%%%rgtg?a}{ O%EGQ'U?CI__}IOIC?SSIETE nﬁ%@%r #gﬁbou? 360|6e

dxlilep}iscalscal |y conductive traces conprising the TFTI

coul d used. t rve e fun

c o a8 By e BES BaTph! el bR PG RARE gt wpioasive

Qfge(:jrﬁ dar aﬂﬁiprbﬁdd the fimesdomatityws appoitdr mreﬁlgermdiﬁs&aﬁefd above.
uce e th al so e e or ..

£Pf ol ST Nb i B pn e ReE Bt staf e flsp bt st aling

RFeEORAkalorth Bbdk. ThPaitidGiar, ROsRtaEp R ARNGQIBAL agdist can
el ectrodes for an iontophoretic or electroporatlon
ﬁ%@%n SQIUfQN; 08 JUSBERSIORF SO P M oP et happaropigtely

fzeommbpés%alg 864 thR1al Bapablt BNMABARE AR IRaligSfr6deSs §Ahd d east
application of an external electric field to the

one fyaed prtapyehtongloihg Rkip b2 tbiccbf two or nore
el ect nQA&s RRsh, Q%&Jgr‘éé%irfw‘agerﬁﬁ 1ht9ﬁﬂeé%jmﬁl‘aﬁ% 91fo c@fﬂﬂgnt%
an un-ionized drug carrie he wat er
arpecsiel. gprapount phcdnanesition hayyies an a(fémléfcﬁor @bo@mussﬂuld Flich
l.

PR RS Ch hRrigtaR e ShAThE R F BLBRLLE Rl
rfwtreths sibgect h@ the delivieorresehvodu dlor edaapter; bl \tv:tthoruetmtntitioown

Uhe PRSI ATA ER ool Bl B ReOLARIRA] oA Ve
eﬂn&nmcmap maamuodmrha laéd1t1qrpofcaaﬂylg§05mpﬁwﬁlh:r frewrialbmomretoers/e as
for ters nsi on.
& gtrt[%ftant %ﬁgl te?%%%g gem e treateg gg flﬁ?@Y[}l%g tggygng 81[ g}uécp inf e
eekhvilrand laoatser voith tﬁeble@cttﬁel age@f, Mhald kBo byritieocangatad

R e L DSBS BB

rBiesird@rRafiort B)aEE e @bent bﬁﬁjéelcceé&dum filief @htBrials should be
sono horesis" or "sonjfijcation” refers to sanic
SPIEFEYSC A BHIHEY 2RhEn b of B Rt eseHY PR givered into
dl%@tﬁje&%@c@%h&ﬂﬂlz%@§md>r%uslﬂﬁdb@r ated by vibrating a
pi ezoel ectric crystal or other electronechanica
el emeHt ON\PsHsEs &eﬁt&l%wnaml@@r%xw% PEQpy kean el e (BEYRT ¢ he
B Binb@n thB&, WoiRn Qﬁcoﬁ%‘dt&i RAPIERY a‘io@rn'oﬂ 6f @@ $ifled Bcerin
pernmeability of the skin to drug nol ecul es has’ been
taeWﬁeuoesdmmb@pb@né‘ur@tlorpm pheesife humpetany ygeasgopic
e R O IR S B S R o
|1mmne asilldgrtitchat qbeulriea bidersgtgodghat glyeerod angipeeylame glycaren
ARGRL ’ h
ARERE Ot AR RS Pie R R IF Akt
fnoatnnsadsi ckescrxbéd hﬁrem ﬁnd:inaﬂeamyxibngse agentpatlihaveops Wb aedh
at | east one |l ayer of the menbrane. These openi ngs can
provide fluid comruni cati on or access through the
menbr ane. For exanple, where the biol ogical nenbrane
is the stratum corneum skin |ayer, the formed openings
can provide access or fluid comrunication to the
hydrated, living | ayers of the epidernmal and dernm
skln tlssues beneath the stratun1corneun1|ayer To

o, o o o o o o e
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wop@fintoped pat hway t hrough the bi ol ogi cal

menbrane and the matrix is further adapted to absorb
or otherw se receive biological noisture fromat | east

per meant conposition is di sed within the matri x.
The permeant conposition includes an undi ssol ved
hydr ophi li ¢ perneant, where said hydrophilic perneant

@g&eﬂlmatdm ?r@meh@g@tol aféqylam@q;résga iRaefhounfRdnd thEeT

includes at [east one pernea ty enhancer like a pH
diowt snproxapdely grepter e Oérﬁblwivmlﬁtto appreximyialy Shy ikl B of

RS PIRAMcRllink Qﬁoﬁ){ﬁ§ SEB0: CPIBERI% | a%Hut' 13() Q&lﬁlht\% r®0ut 17§ ©

the subject. I'n another embodinent, bot
heeishio ik abquw Pevorahihit, aloyy2.0 W@lgbé%r@latyt B.0 teighi Ha plecwt 3.6f

r [ bi
SikEHREL IR OGRIROS MR ShRARL URTAE k8ol from e
pﬁm@nﬂ@wnﬂbw$ﬂﬂ@mnanaksty of the at |east one
per neﬁl nojthey as ect etﬁ'é: Eller can be %C%H?uc?l tﬁn’?% pr gﬁh{) ﬁulﬁﬂ?tant
conp03| ion ¢C in o170
rROntSdtLIs dxpptsauxdtm aﬁmsnh) ﬁn;taatrmonhera‘nt antxﬂmcmhlemcnm@ Lpinkom
sur.face of the.patc oned
SHioie R PRt oc SRS it PRl LG Pastst st gt 1o
tahdhﬁug foné brembit ahtirgiceblal agab cangs©be /ldsdio] tecpolyrhdt film

not er e east _a_ portiop. of. the
ton G Ry arie e an SRR iRk DR hisbng
i nst anc&® cnbdinRas tn éxchPlaiy PaAcHOdr si:fiem R bl d goyator and
enhancer as well, can dissolve in or forma suspension
iapatch accophngierhapraics) BynEar Prosidst 1imethed Brerumedithj ect .

NahsdbndP@luk bind p@sleddy idkdh amfeéptla BALAsPBhe fofimQMathway through
embodinent it is believed that once an effective

arvisindeyenef thosubjagh & presasieashnihe mgthoddiagindes propiding & Hdject

FPl%HEQHEnsﬁa%Pﬁérﬁlbﬁﬁ! adlrﬂlntsttgtldﬁasﬁté 'ce)(mpﬁsli}% ot Yddt@ne formed
subsequent|y provides a diffusion path for delivering

a@thtvefaﬁtmtwh@ml@gml glemptpac, tﬂé‘?lh@airﬂ(mﬂ@@k Asrressiphd alpare, the
t
astg !écg tganglﬁel &n&ﬁ?ﬁg S)Eg%PiSHL lﬁ)wltn? Gt l%é:élpgl%cﬁlolo érgal NG capable

I'mtat e per

obhpog ¢ hiortivargehtdedivernd arf dimmiistyredl droughiat 1srasa neopahway
fol Ui hat f per

é‘%r#%g %F?'e tlﬂrotu R E%tma{)laﬁg%bé%ts {1?){3/ g ﬂlggrr%n&yg&chfa% ¥ gmnple a
émmmmmamEOMSmfanmnvemmmﬁhm:sbhye@nbmhennmmmmbmttmﬂﬂl
surface o 0

SRRl R S0 R uBO Bk BPRSs s ldals b wsdgn o
phimeugh the skin layer of a subject. In one

enbodi_nent.,, the matri x has. a surface .ada te%»fOL.

cont act WH]dDea'f‘PB‘ie‘c‘)‘F”S PRA Pri’rcé‘ﬁ’é‘r‘%élt?é”r%?ﬁ’&‘ ipyenipf fhptdfilizing an
a résOrval Iedidh iaElu@h ) elidMsSR cd BERLME ¢ s e 1mpr0ve

ﬂl@@trcﬁﬂ haedidn 8 &hsd al i

%ture from at | east one fornmed pathway through the

i pRlilityRL ﬁlﬁrpa?f’éwmﬁcma@eﬁa%fﬁr teérlaﬁtfélpt rrbrﬁaa Gases-

fﬁoﬂéﬂnﬁ)mﬁé €A% b prdletd) pakldt RS iccHRandi @ B ah Bl NYRYre
The matrix can include at | east one polynmer and can

itheotredpst witkpug refiigsratiop &y aprdy antageHAindetipghe nsed 1961 yer s
mgagtldll\pthl%{lglﬁ)g{ WPLR R NP B ork NHPIEPAsE op%{cylﬂgf)ﬁche@ this

singlematri x may iInclude both water soluble and water

iInaoitibite “ﬁlmhymlﬂchallowodtsttlbuﬁon|0ﬁgacemamhroelgh®t thgetasid

gggugtlrtﬁ%@él?@ﬁ%ﬁf Oﬂvair}% %’]}Mﬁt i&eo ﬂh\}é@édr&ug lﬁg\n(afatlon

pa yrovidy bl ethalbedidite lr(cwri% thet\lmhctrmmantlmgr@xdd\ aplves pekented

t Y i

S S R R L SRR O e
mnmmﬂwabnmamasﬂnmﬂmn@xqmnwamyamomumnwmmdmgmampmcammMe
account for approximately 1 weight %to approxi nately
99 wei ght % of the patch, including additional anmounts
of about 25 wei ght % about 30 wei ght % about 35
wei ght % about 40 wei ght % about 45 wei ght % about
50 wei ght % about 55 wei ght % about 60 wei ght %
about 65 wei ght % about 70 weight % about 75 wei ght
Qband about 80 MEIght 96of the patch Additionally,

. o " r
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et hyl ene and ethyl acrylate and any conbi nati on
thereof. In one aspect, the matrix can include an

werdvghztes vi nyl acetate co-pol ynmer having a reP@I/USM09/039045

percentage of vinyl acetate,jn the range of from0%to
approxi mately 60% incIudi%ﬁJadditional vi nyl acetate
percentages as approximately 0% 1% 5% 10% 15%
%@rﬁiea@t@e{@utlg@% is 2788 ndA A mat 4R %enﬁ@n/ ﬁlséﬁawlﬁéhdfoﬁ%cﬂﬂﬂents
any n percentages derived fromthese val ues.
gfthieml anaﬁwm fsugh preporme encacpyneane mplcayle apwelt %ﬁtr@ptld%) s
%9 B YIBYitH t'H@ Lﬁ{%%? iPRP L ARG Yoe Q%D ¥6ﬂ%¥ﬁleﬁfy%%§t%e
summari zed above, the permeant conposition’includes
@mmmewemxmﬁe hydrophilic pernmeant, wherein the
hydr oﬁg Hlldsﬁatpcﬁirn'ﬁgﬂe 1 Caac{ev 0 %Cldgﬁl b oh@é}ﬁ% dFl‘H&lt of the
bi oact1 ve agent nd I east on pernea
@ndsem aeentsuncheladsy almttrlmm halvmlglatteldsurfage 2 qmldl aooplbqsod bottom
I o) phj ant, .
ggrﬁacg 3?1 CElrl r;gn%rean'fr? Igl%qrs] 10% és crl S goegégoverm qu h% )cf?s 1¥h1n
sl&paxtak elnyonk gmbbddiowntathe @emamampbmmqn, awhading erhydﬂopmhc
ition, the can t i ona

PRl e A R ROT SV AaT TTvaR SURPRBER: B0 edhiact
adtti bilsgicA tioditure Faen @x dogdnesurfabeofiree Me@iRtis g@hioned in fluid

optional | her co rise.a solu tr.ol
& ‘é‘H’PmC%\“%"PﬁbL tvlfﬁs‘c rfﬁr;?‘eﬂé’a %/F%BV L%Wﬁﬁ‘gogml
RWNAEARRAL BlﬂJJ @at f@hdeeh cFfBcts0 BRoGADEBblogREl BfiyuRtHaeEome
conventi on ﬂ known substance sui tabl e for providing
dRto EpfHaR it ghea}n%ieéﬂleaowwaeﬂw Y @EVidgep ¢fifypion path 16t

g@ﬁ@ﬂg bt leagi(ﬁg(ﬁ’h@l§oﬁfle Brrophiilcl Jedn G HIObptREARL 8 18Rck Of

lers wil described later. In one aspect, the

o phiheperisatisreenhencerbick deenghtth Welogisy msabiednty the
%{%]yét ﬁor@hﬁﬂ% (r){%h@asﬁpcﬁ LXK ARSE lidhitARAUThe %Qm%ﬁt%hl Jei@sn
the patch, including additional anounts as about g

el beye an Fiaksip Gar suluigaeqyh fluth suelbibettat f8stweiogiion ofgheabmigant

et t 9
ggrgpﬁsn c\%g ‘Iiigafbagtgffegtgre\ﬁﬁfogxg o\f\éibéﬁtgﬁ’éﬂ)hs ﬁglout 5‘9@5 u@ecltqt
%hea Bolotteo swwiicg lof thegmagbos possiionae mgﬂhtld Ymmbocatios ®/1th at

i T N R T A

mamggaﬁfcm@ﬁh@ﬂﬂbs eptemceﬁmt)mgmslnd)ﬁe rsped ah ruoclnsstoh/eé hydtaﬂ)hlhrs
ﬁ%l}ﬁa%t c‘lSpO%eg %lthérf t(l)la afrfx 1%?‘[2{,3,'11 err{lar%lézlta@g\gleg%egalﬁg% f5¢ U9
diasddedthl ldelmegglmaﬁrsocfonﬁh@rnrmﬁmbto;gtmbcﬁnfeeastﬂmdl' hawn from

effe e local, such as providing . for a |oca

ShcSbret hrdemsgs coyernt i idl e oat i ea p oS using
sﬁghgt wieesibicdrigd e rig 8pitalty agsescot b@r@traﬂwmen nexdral |y
del jvered into the body, including through. body

deprting EK pipfeheiprfe gy keching s lﬁ@‘r% of Wdrqnﬁlﬂtcmegneﬁuon

it RUBuABRESED prN&ind b ARG, UEIrGERI peBanD @nda pERchtion
nol ecul e agent. I n another aspect, the bioactive agent

chbrnpe like AREICORBI gt Hrat gyeaTure # ppegibind Fehgase micdthi RS Ut
R B@Qrmlﬁﬁ&fw BE YerRleARCL Y& tRIAEDE e | n%htl*lﬁi%nng’fw
are not limted to, anti-infectives such
ant i bitoan esemalaty aspack. \ﬂilerraflltrlagemes:onﬁwme@ elsd %@na@doﬁuch that it
300 G816 FRABHNEk bARTH BNACRNhGR1cd BBIRE WHRN 8t o
antiarthritics; |as mati ¢ agents; anticonvulsants;
@nnwdeﬁﬁEQQaﬁnsof@mdmdmabeppmnmgemanWan¢mmemmheahs
r ai ne

%écar a%&g&{l{gg ) thﬁ % aeleltS ggﬁlMOR/ h (9(8 iffe ]?e?l%&int 44
apﬂomﬂy tiogeanimeatehn ggisince ke p aHICDmscd mgesmcmhmgzlmposed within at
antipruritics; antipsychotics; antipyretics;
anti spasnodi cs; anticholinergics; synpathom netics;
xant hi ne derivatives; cardiovascul ar preparations
i ncl udi ng pot assi um and cal ci um channel bl ockers,
bet a- bl ockers, al phabl ockers, and anti arrhythm cs;
anti hypertensives; diuretics and antidiuretics;
vasodllators |nclud|ng general coronary, perlphera

- o e o s s o, oy
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NMDA receptor antagoni sts; NVDA receptor agonists;
partial NVDA receptor agonists; ADHD treatnents,

W@RrivAs4eas modi ¢ drugs, anti-convul sant drugs, PETD82008039045

prophl axi s drugs; benign prgstatic hypertrophy drugs;
sedati ves; opiates; pulnnnégi arterial hypertension
drugs; hypnotics; osteoporosis drugs;

g&%ﬂ £ Mﬁdnam@@ﬁrmn?ro@ Sstdufl SRS th&trig! mesrexemﬁmgdﬁﬂimx is

S; nultlp sclerosis drugs; thronb %Eg peni a
dhorigpy;a @m%fitﬁyléer@P@gwéd@%ﬂretdmlﬁhroag%@eas deranca gathyay
51‘1%91?@1 e BibloLREl RERSERL o 'dﬁycﬁ% &rQBsp eﬁJ‘:ﬁ 10 0AGHHi Mo rRge Nt
can 1nclude one or nore peptides, polypeptides,
peseanthand qpu@maélnycthamrd@atmcnrenbmerrhlqémcoﬁoqmtr@l@améshsnmdm
Wthﬁﬂhghf‘afr Chll %b%@naggh 3{1 sibif @Incrc‘aqsf Wa(]f |t% dﬁs&lk’ec?@ ﬁlt(§)ng
convent i onal techni que ecause of their size and
¢hranghethe Eﬂb}g}@hleserxﬂiranmdmﬂewbje@ whi ch may be
ncl udeCf Bt AT ATEBE SRR MRt
Elﬁ@permemt ¢cmqmsmomﬁbmcthﬂ ma;tnx nrrto pfleakineissuxcs. ninloae alhlt-)@mmém@

nh ne ie L HRH
TGNl oy RC B olRE Y Rem AR G lie SRR rcase
ﬂa@zll@t/mgelhd Iﬁ],crcglﬁﬂﬂﬁtdlm’tefol’rﬁ andgpiealtyegdiny lil'ifd)dsoluﬂUID blcﬂusp‘beamn

GHRF, i.nsul , ul i not r opi ci t oni
e St qdine Ky Gt in Shian PGB R iy} R i the
Mahipbﬁ)neéhm for ﬁléeﬁltﬂtpamlch}aceqfebﬂm{ Via birchticstod Gitbr lhyddy O
| i nam de recin, pituitary hornones

) , ;. HVG,
ARGt 5%@5% Vigble dasertod theé#@)and 8¢ Ihieévtaqu ué}ég4 e dprocess

brhReANGr tiGE, QI«M J;blaiﬁgfn% UE pRBednelhaasied e datcRbnd
(GFRF), beta- GH, somatostatin, bradykinin,

et @tqtbmlﬂn f%m&il@néks PeRStitREN gy BRPasly oA dieapatrix thereby
%?Mn?@éd@lﬁﬁ)ﬁal BLLOMf4:0 péﬂlegﬁtﬂﬁm M@YM@@%&S@M at the surface
chol ecystokinin, chorionic gonadotropin, corticotropin

(CAdTH)atri r@«tcmd@md»r &y phicing fspnasgx Brromniypicatien with at least one

i A A Rt T S A
wﬁhﬁhﬁampm®0(&wdﬂéhymtmnppﬁwaﬂﬁmﬁKahﬁowbmrmmmmﬂdmin
Eo?—:%nﬁegﬁto ‘Xs%?he 2 rélétﬁf%grqng %eEgnﬁggo%nof%&tnlleﬁ%ﬂasoluthn or

nase, vaso sSmopressi n
Ah@anNﬂFéan be a]roamleéthamh ialsd irmommlam:gtlolt ©ribd viable tlssue layers of

d
glﬂe: s%gmlo RI %1%1,?1&15 ﬁ%%"lh%qlqu’ t§|a"1t tlge g%eﬁmgaglé)n e@?&g&e&ﬁ&% ) RH control agent
amﬁ ﬁg@ﬂﬁpﬁiyshe fecanc EK@Q ase muGHlie, 9r alestgpiialid mscesEAR all

ressors, | GFl, neurotrophic
P& %F%&ﬂeﬁﬁgﬁygéﬁ» F F U actors, parathyroid

hor noBe lf@lfﬁﬂnd gaeglﬁﬁ?dhsdcﬁordlﬁgfcaﬂl@}zife@é;d uﬂéﬁtiml’hewﬁﬂliea@@fbbﬁfe&
prostagl andi n anta onlsts cyt oki nes, |ynphoki nes
pehftiigiersiple to ?:ﬁh&‘tV%? e @We‘é{rhé%helFYFl af DB I 1031 s,
thBNRSTE: ReaBtlk N -convdn SRR ¥ BdeliT Y de ey s eRPand TH,
heparin, |ow nol ecul ar wei ght heparin, enoxaparin
MSPgh ovEY fortrendren! pe@wﬁng éﬁtlwéth 198YqnEona) Fapsdprang!
HARMAEE ?ﬁéy RS AGO Haf tapﬁ'aﬁlnggﬁv 30-40% of the b10act1ve agent present
interferon-al pha, -beta, and -gammm, al pha-|

avithin thy paitin féwx’eqyehmln&mcgnvelamalvardt@é%ralysgeth@éehvery
B BPihe PRAHPERGHER Ran, B GG, pRAMEAERERF b fERion n
plespen ghenf fmrrmpatoagm@@y 180ado #Appydinmataly| lﬁg%emcluﬂmg secdd

Iﬁglrn%aﬁt’ utlthéaﬁloh? ﬁtm go&elg% ?§0ut 5@%,6'%)% é%‘%P gg&ut gﬁ”? b&)oyf’j‘%y/g,

ah«zht 40%1 gopefh, dtbbutét)% amadsHerabout 6@)%1; himut 63%1,yabout 70%,
particular intended size limtation, unless a
particul ar size is otherw se stated. Exenplary

pepti des that can be utilized include, w thout
l[imtation, oxytocin, vasopressin,
adrenocorticotrophi c hornone, epidernmal growth factor,
prolactin, luliberin or |uteinising hornone rel easing
hor none, gromﬁh hor none, gromﬁh hornDne relea3|ng

r . T T o o Y
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agents, antibiotics, anti-enetic agents, antiviral
agents, anti-inflamuatory and anal gesi c agents,

wWa@e@stibedé ¢ agents, anti-ulceratives, agents fBET/US2009/039045

treati ng hypertension, age ¢ for treating

hypercal cem a, agents for tteating hyperlipiden a,

etc., each of which has at | east one prinmary,

SBGRPIAT 3Rl 8098 abbRRYYATREIDY, APabiolt 4502 Dh&GHhEany

preferably, peptides, proteins or enzymes such as

ir¢ngg of Pmeé%ﬂt siilizgtiom, degyshiram Hssashes: gr anul ocyt e

col on)&d§ﬁlbﬁ'gl'1|yaﬁ \Vﬂgalgda&t b&@a@@%ﬁ@ E}?{ﬁéﬂcm Qﬁ)@ﬁr%hﬂnventlon

(EPO), bone frorp quenl C protein , Interferon,

ithet & delisigiol matrip pepoedueg todlea froseut 1gYe@ﬁ/wrh18fcamatb®r0f @P@@n)mg a
t

e n SR Dl hin LM BRI b e By

Lsilisswimasesusmndi.ngcladﬁsﬂf@éveﬂemﬂe@m@dim@drvtlﬂnmthemtrpl, ‘élss of

o . i .
%P Cbn g susget%%g& ?rl (gl(rg]sai{fgg H,?]t\ér}nl_e%lrﬁgtg %%Héﬂrn%ﬂrllé,a%h rjth aJ[ 1@ ) V\flllle Mormed
Ipaﬂlmaylm reﬂlhl}l’lhl&er r&ax:babmﬁtam lleviels dm%mndedvglngmﬁvanhn pattder ,

t t ti
I R St R itk Bt B ) keb RhteRlseld Tk ngpe bevween
(@IUYRISF bf fopacdpaiyvayk dvd @rermmeaf@i%ﬁfdhted Eﬁihlsmﬂ alith@s inert, but

ri paratide, abol i
CHRC BB DS Gttt koR e B DAY of BRYARE mpgmur. o
icohitest, batakntR@pthelRddvVlall) deids tdqgir@s fdlatecliHdredr fuitaiy of
fragnents, LHRH anal ogs, endostatin, angjostatin,
PRISABIIS FERQtE st ﬁ?‘&t QOPAItPRI) ordgtoy &e@tt}le SaR|CPEEEHt
(GAVRY I£M89 for me%gﬁﬁéﬁiﬂﬂtktb RnteAhO kg Kial )t doSal BdnttRdpddmeant is
(M acal ci n) rticotropin gadrenocortlcotroplc
e P r‘ié?%éﬂdﬁ&?l)(ed aeh&drpwﬁ% qRaWiithwatrditiopa) @tediqajdioy
%E@éﬂgl‘aﬂéous R ANRHGE Fi)tttalgegg Biueh )a'r%elgﬁ%@'t}fbf'ﬁd%n@(a%@lﬁ% Hfver

Byetta) I grasti m (Neupogen tropins

(tleorrated Flin 8@ andiyieddrhe sppesauretiqndeyrh didyieg foredfamthe Boasitvh
r
(%nr‘?gdr}l,%t%rﬁ%[ﬁ%%l eﬂr? el?goneggfet thle‘BEH(a%wen@gE}Rﬁs&ﬂgé PSm the solid
[forime Mfithows an Berbtar 4>tber(tmth@@rasﬂ)t¢d Weﬂi@bfvct)’mm‘éle (FRepgeralln

CRELARE)e Bl TR CRUEL b

(s]éo rpt‘ce/ur)ed bi"laydfrmgrthm@unermloﬁlhale(sTdf yl’re(sgmrs)lch ﬂlmlshldtyl become

PR R BT b o TR et R B P PRy o
lesio peanigedtdLsbive or dussdill ittie tdeicene a[geﬁﬂ,.mdamrf gllowl thsdikdohved
I ar Lant us Insulin zi en Lente,
O PR PRt B oot B W SRRy TG
Resdixere, somat otropin (Genot ropi n, Humatrope,
Norditro Norl| Vitr Nutr0|n Omi trop
Pr ot r &p§ lVgiyél?éﬁ*FeS b 6§18 foRs m‘(FéIIUPIF aam?)manw%lefagf‘érbmaﬁy
Gsbﬁ%hﬁ&ﬁh} kndVRECASAE frHrévidih @1 nfdufl BXIng arREdtQhe VI | |
(Bi ocl ate, Helixate, Kogenate, Reconbi nate, ReFacto),
Pia@@wivefi *y {reilig P%El)‘lea%ﬁtqusﬁﬁl TSI For pxampig: ghesigteabpgiment
B&@Fe@h@déﬁv&?%@@é fn@ltu@es( L 'nrmnx the polymer and hydrophilic
bet a- A ucocér ebr osi dase rezyme, Cereédase),
AReghogieompasieons fysthar @W@zg« ARY) permeﬁbdﬁy eishgacer (like a pH control

%%rg* ff?)co i u &13 [32‘2 tl()l'l:'% ?ﬂ%l?;%) be c@lnﬁ)kgdggfeﬁ%r using

B-hented bnea@sg mlwhl Hitheqreriganaingls s amimhlatstOf eympones, dlse
%&'u?%l tg og%e’rrzlg\r%? gc!nﬁp%ts t18n %({E%l%ts gd’ ggi%ﬁre&)%r%égéﬁgﬁl to ensure
Ranoweases péq/medm&senpoZyM$ag>r to Acbaniasigroé thetpamaaaiseith the
(Adagen), Pool ed i nmunogl obulins (Cctagan), Human
al bum n (Al bumarc, Al bum n, Al bum nar, Al buRx,

Al but ei n, Fl exbum n, Bum nate, Plasbum n),

Eryt hr opoi eti n, Epoetin-al pha (Epogen, Procrit),

Dar bepoeti n-al pha (Aranesp), Filgrastim (granul ocyte
colony stimulating factor; G CS F) (Neupogen),

Pegfil grastim (Peg-G CS F) (Neul ast a) Sar ar armstl m

e
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M acal cin), Teriparatide (human parathyroid hornone
resi dues 1-34) (Forteo), Cctreotide (Sandostatin),

w@rwotiz40pé n- al pha (reconbi nant human bone nor pPCLE#1009/039045

protein 2; rhBwWP2) (Infuse),, Reconbi nant human bone
nmor phogeni ¢ protein 7 (thl\ﬂ97) (Csteogenic protein 1),
Histrelin acetate (gonadotropin rel easing hornone;
GOfheriC RIARRI RAtéhL. La;ch:g@nﬁaﬁf)pre Bfélnaltlg rlme@ué& B4l RAGMAR,
rowt h fact or; epi vance Becapl erm n
P c&ap tQ“oPeJ‘rOinV/@éFO W?ﬁ“ﬁa’@t‘@r PDGF) (Regranex),
Tr YPSirfe {eﬁbéﬁtﬁlr@gé)tm Ne e rrﬁﬂu'ng @ys(éﬂ%}{oﬁfaq;e)htgh%ﬂgﬁ%ﬂ t0 Hf%w

t oxin tﬁlpe A ( Bot ox Bot ul 1 hum t oxi n

Gexl nagtesetan B@Y@g@mwel)lal te-pafign serddhay ttucre@h@éteé@@e yt not so hlgh

?Qfortﬂﬁﬂg;a eﬂl‘h%y(é QRI%M @mm%@té{ﬁa@%@@ C(al‘kagli‘[déﬁclﬁl are of
(cptefse)dﬁpmtant ontthnatnper(lﬂydf elrte)@)tlculaapdymetéoﬁmetuz ymrial and the
P%TH% ttz) bs> La‘lsla?asgcg{hgt% a)igc(o PAO;nQ b{sk?lgmeh?jg% aﬁi BABR to

uricase
&efly ubtam)suctﬁbpctaltmg pdametéré\mgthoma@mru@tundm @delmtaStEatlon

IFr S ERE Rt DR SRR ety R R A8 Torme

Béﬂﬁ@bﬁ\wﬂﬁﬂbv(oé\caﬁlbnﬁﬂg fécekangplapiim(skedd dud ¥1) otherwise

DB B R CEE P58 B gt (Rt Eap i Aytar, squar, or

%ﬁbt&@ﬁ&hre{d@lqﬁm a), Anakinra (Antril, Kineret),

Adal i pumab (Hum ra), FEtanercept r I nfliximb

( Remi dAgsrmeant é?laeapctevmﬁaéwlw e mwgﬁuﬁﬁ%ﬂx 281589 va) ,
NatiglelsZ HERRinG TMS@RLsks) in tlE&ﬂdh%ezdf%Ql dppRIxihdt®Y 0,01 mm to
Antithy m)cte globulin (rab Thy | obul i n)
Ba@‘pmm@t% g fpgludiggypuc J@klremﬁabab@ %a&qut()l about 0.5,
MR TRNARUCDE, HQ109C hiRe1 5. KRk 20 ORIl BHTBE 0 (KRl & atl_)/
Pal'i vi zumab ('Synagi sj, Enfuvirtide {Fuzeon), Abcixi mab
(PR PF jckngsegs cEondelritm ‘(hmipét tfor cgronle thajdiskness can be in

T P RO T B S e PRET I

Dani Te thid enddit fvill beoapp(@medlups)n plchttcmmbfmbsem uxatian that the

YESR it TR PR Lo P soopengs

leg/at tht desirBd éﬂwé@qmraawtargbna glEngparinkgnt Reopesiion axlins) ,

. s LYMET | ANt i - Rh
Ry TR OB Rt BBy Pty T sl ikt Cnvey
Al iif delel tp Ipﬂiv&lem ld@er ychihihi¢ @at{oRPRE)d. ﬁcuma@dm such

A ucaCGen), G owt h. hor.none re
BSOS PR Bt ARSI VY CBaER Pagpsions vl be
SeanE bbteinéPBY i siR P ihd @)t throudWHoGhste Sah mt:lr@tt)utﬁl&
hornone (TSH), thyrotropin (Thyrogen), Capronmab
ﬁél?ﬂﬂ‘é‘tei“@ % ProstaScint), Indium 111-octreotide
(Oct r apscambodtie oReNstehh s a(c@ﬁﬁé}%ﬁécmy) melt-pressing a

Arci t unomab ( CEA- scan Nof et unomab (Verl uma

Apeitity efdhg lat‘@tnk@e%dyd ad iR te A s3E el fermg W@eﬁs aq then
TSnbaebdvemdangl @é@ﬁ%ﬁletﬁtﬂ%&ﬁ&ﬁ% Ghal sgﬁkroq iRl deﬁvery device.
acefate, oxytocin antagonists (atosib Bar usi ban),
Rdtﬁtrgtl@gy |t]m I(rp@pqﬂl@f thg ek mnzberﬁghmmdr]ameétrusmn of the heated

r
SEATL L8 DRS00 S S 050 LKAy o,
\A‘@ngtwhlclhélpapluwsy {dvpe emol cuTritica pachappinDdictréan intg desired

I ) n ( r
PR, PO BRE bR R, OF il e gt
AVE@@ﬂﬁnuﬁﬁbﬂmeﬁE&m @imﬁamﬁmﬂmwmthhbghﬂkauﬁmghhﬂmdnnﬂm
(Eptifibatide: Integrilin, antibody abcixi nab, the
non- peptide tirofiban), human B-type natriuretic
peptide (Nesiritide: Natrecor), salnon cal citonin,
argi ni ne vasopressin receptor 2 agonists
(Desmopressin), HYV fusion inhibitors (GP41 bindi ng
agoni sts: Enfuvirtide). If desired, the bioactive
agent can be present mnthln the dellvery reserv0|r as

o N R — o,
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chl or pheni ram ne mal eate, phenyl propanol am ne HCO ,
cl onidine HO, dextronethorphan HBr, netoprol ol

weowmenn@de, netoprolol tartrate, epinephrine PCT/US2009/039045

bitartrate, ketotofin fumargte, atropine sulfate,
fentanyl citrate, tramadol , aponor phi ne sul fate,
propranol ol HO, pindolol HO, |idocaine HO ,

te%ﬁ&@ ¥ibbdi) ﬁle'ﬂgcessﬂ?g)/tﬁfehfn Y&h m@lem oonﬁgiré@t%%@@leh@

bucai ne HO', terbutaline suI ate, scopol am ne HBr
k??“é?ﬁi)ﬁ’é%ﬁs r alrhtabbonllefbafier diediaspiinamincesndaianto thyinput
%édlolf t}ﬁ%&ﬁg)’exmﬁlachﬁﬂge&m '&"ﬁfew & ndgeRto lg?srbr&%ssq%

smal nol ecul e thera eutl C. #ratlve exarrp
smemg ﬂmw comp@Ens en f@@ﬁmgélmfir@kdqsm toere ofdbp devaget n

o LA RS L R A o i

(Pemeehicinil net)onantbwmomp@tenm em(llﬁeﬂubsmeia)ly uBfometaadi de

T O NS Tt LA

@hik@ateagan dren bEdbtex @Pld phisé furazd patmelt (ei&nmin& enedhe final desired

Cycl obenzaprine (Flexeril),
%ﬁveﬁp%vllce(s%rpﬁcept) Doxazosi n ( Cardura),
Enal apr dtill(avahet Rpect, akooxapaial m\(ehmaem@@rocemmalumdr am

e Fel odi ndi | Fent Subl.i maze,
OTEAARES B i b e Bibiar credmte B suicy i Brppplc
@R)taMdnad ﬂhlﬁﬁdé*ﬁfetl{yRﬁBﬁtﬂlydther Rﬁ&@d%ﬂ@l Ene, éﬁhylﬁt&mé &ropyl

(d ucatrol) Granlgetron tril), Hal operidol
CREHBIdTOProPM| A3 IotiBe] emt%ﬂetqr &1@& bl%@d&@&@&f Py The

e @LRWRd phitbaMand bt n@iher kShpcHeRlks 0% hEY RAlddESto the

Ket orol ac (Acul ar, Toradol), Leflunom de (Arava),

el ashabsmarie nﬁ.‘é’ﬂ/@%}‘f‘ﬂal aeétb@trwbma SUSBGRHCrCaR dien poured into
Leb s B@Phe: the (BYiFeRisME hnd 5%@[% r'l*ﬂe)solv&ﬁrs"i’lél?%atﬂe %rf‘éﬁ@ahlorlde
Loxapi ne” ( Loxi t ane Mel oxi cam ( Mobi ¢) I ne
Crmtembagvapieieh f ¢f amiisg agreoverita Rroyide th@@ﬁ@@ﬁntai)ehvery device.

Met hi

l\/b: o: ggé%egf ?\(/b@r 0X, a1?10g1§r‘e 8% o r ttlggglélaﬁgé mor?grwoen
lbent(e), pkra@abﬂlmadnb@phm éhl(emimntwl aghig®)s talghiiits gontrol agent(s),
e L T e
Xzil¢ of mpﬁﬁldalnentb-l@sub]@xymelptsdh@de(skbmqﬂhmm)) gffective
SRR b oL o s P SRR e asOF Bt aRGponent,
Redhph alazihg &seqfl id af dnoiuht reRienptagiredeBadinddim&ma ot igextive

%M oo ?ﬁ{ﬁan A rSnogﬁ“gﬁgépg% E@ac (&l ne

Rietdatipdly [thd Y@ rihdny @b ok ition Ry déﬁ bt preking pedni 606t and

(R sp erdal}-RomlroIe (Requi p) ,. . Rosi Iltazone

CapRriion) relagur o predeerpiacd agpyt pf thpes?hfsg IR

[py&ﬁ&%mrsuete@ﬁbned TS UaQSicFndl phessaX) diff kerBz e pam
Restoril), Thiethyl perazine (Torecan), Ti agabine

( Gabi 1 Quepsper, hsicancentratiopad Brdissgived pesgieans idisp@%wmn the
B%WP(QH |rés@1)v01r Tsr &Ql'gﬁ&f tb ?Fbv(dé'ql‘(@&éﬂéd st @i bﬁb?&l@tkf W upon

ATI" 5923, Zolpidemtartrate, and P-4 i1 nhibitors

(Cshasuiglte pmon?tu(rg sovEegi sich as/thp el@gmamquﬁ ﬂ(ud;@btamgy from the

TR bpr e (TS ey a8 BALBAEN Wb evp
@?@%ﬂt suv@mmqu@@m?mels Iﬁ:t?‘l%),?inﬁl and ;ﬂﬁquhFPFe m@tf:izgo, ALS
S48 P YR &l SRy T o
Ae880 80¢) deliveredtoithd subjeot theuglathp @ctrppdréschab bematidsvieed or
agent can be a therapeutic agent conventionally known

for injection admnistration. Illustrative exanples of
such therapeutic agents include adenosi ne,
Fl uorouracil, Al prostadil, Am kacin Sulfate,

Am odar one, Azithronycin, Bleonycin, Carboplatin,
Ceftriaxone, G profloxacin, C splatin, Dacarbazine,
Daunorubi cin HC , Defer oxam ne Mesyl at e, Desrmpr E‘SSI n

AN a2 a -~ ~ 1" I Y I T o o
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TOPOSAR(r) (Etoposide), Vecuronium Brom de, VINCASAR
PFS(r) (Vincristine Sulfate), Vinorel bine Tartrate,

WQ2NOEAMR06 ) (Streptozocin), Abraxane, Acthrel, PCT/US2009/039045

Adensocan, Alinta, Amevive, 2Am kaci n, Anzenet,
Arimdex, Arixtra, Aromasi n Avastin, Avonex,
Bet aseron, BI CNU, Bot ox, Carrpat h, Carrpt osar, Casodex,

Gepbiticd TRd SEMER, thl@@%}ftﬁésb @ﬁann@@ﬁﬁ%ﬁﬁ?ﬁhe @9&6@&@& and into the
Cyt oxan, DepoTest osterone, Dobutam ne, Doxil, Eligard,

EPRgAE sk BY Sheas ngEhaeroprige Fitope Mtk gl be crawiuge r«’r@wh
Fl?sﬁieg dex SubE[QllltHll? bil gF thEBgl%%th ngﬁ'@n{a@lju?%lll(%@k@tgﬁﬂlk wvia these
Genezar, Cenotropin, Genotropin Mnquick, d eevec,
@avrahs Fhaniqly forped by, theeotietiosfronHurfame o @rogrusHv el further into
@[e‘:{ﬁm&.n’ I nfergen, Infunorph, Intron A Kineret,
uvan, Lior Intra, Lucentis, Lupron Pediatric,
Mac ugEwrthelmpbrsh e lubivim o pafrol agﬂn@taad/geﬁllerwmkhedmluded in the

ﬁgblc% tE'IBcRntrq\lﬁ%@gﬁase %%%89 %&‘ Bloacl}lgf)é g%ﬁ?& &no yQIEt 111t3’? of the
Bagetivetagan in e rtianpsuby, mj;mtan‘ qr eﬁlnanbmdl@cted pﬁymcvmglyate
onex,

b tol , Rebi R R
Bt R iR ek T B R AP BB e
Rtsbbma,nnhlsmg ﬁlohrfwmrrﬁajrﬂﬁ:spon&mmm @terymhdnARmaﬁieﬁrﬁﬁg am

Spr |, Supprelin LA, nt na , nt hr oi d,
PRl GG am PHRRE e o g B o BRL By r B o
Temidro@dvite td Pk @B GeleakfyicOGEIBh is haké limftetPBAS Bk slowest rate
\rﬁsab“ Tykerb, Vel cade, Vesanoi

, Vidaza,
meééw.tlﬁ@es SANRPOTS fhepddackycragant, tﬂvwf%@n byinadioPek,

Vkdhd1Plepe O 8ard BB iRter ANGMALEhjcAVRRAMAY hat t )'qgically affect
Al phani ne, Aranesp, Bebulin, Benefix, Epogen, Forteo,
hedprCHY® 396Nt deHy @y aterof | |, Humate, Hyate, Koate,
Kogengf Ghe chidyifindaRe, the %g&ﬁkoafthe'\ﬂ%ﬂ@ﬁbﬁtﬂ% mdYRREMH B&ontrolled
%ochr sine, Neul asta; Neunega, Novarel, Novoseven,

revgh the additismiof ajversty R“amlym@ilc SRestinst These PR ESHIMayatfisct the

&kl

SR S G By, Bt B 9 B BRI R
@p@xpﬂa@b@r'ﬁprnﬂy@h@@nhar@gt@ rhd thuGyieringcontkdl o€permgant and/or

20 Al CRLRORO 81 NG, 3P 08 GPIVORLE.

Welnbig Ivalhmj/ Irma.y aldodve pble a¢ timit dleaig’elﬂﬂbllpy) pfin@rstiofl ftulndeto the
per OSI tl on can

e e PEPD ARk R0 T ERH e ot b iy fromy e
@fim! Mer tainglle, parettialaiig thichi mﬁbhtm(ﬂetdrfgr (ﬁﬁkt‘ilulhbﬁ) ofdhe permeant

anmount bout i ght. 9% about . 10 ht . % bout
PP REY SAB Y cBreBriall oS Tish R o il prof Gt Hier-
ablablt p3QmeEitgh teff‘é/@nvamuﬁtro%ﬁng/@nlgm oPhe ab@watéioso\n@neg ht

% about 45 t % about 50 we % about
SBIRES g teRtivg @313 S V%teraﬁel&gle PELymEE e udkin an
%Kl%h%e mlée@glgmf i filAnNdviaheitht WhichBhg ko 26t Qf a dghsRatGiliol
Add|t| onaII t he bi oactive agent can account for an

AskeRt o dassalfjort ahigrEnasiv g Aissobiior ehtha gely maempy egult em
tﬂ“ﬁ%ﬁvﬁ’cﬁ\h}éﬁﬁn \x}h'ik@ll tHéjéfngtlveocron@@ﬁﬁfgﬂ?Aﬁ oﬁﬁﬁe?%gﬂt dr n the
range of from about 1 to about % about 1 to
apourbBo eueinght(s)gge lowerthamingle @maﬁ of dqwotvn@pcrlamgreth@feby
f ut 60 weight % According to one
égs&éei[}cg%qﬁtejof?%s‘éﬁo invention is a patch which
cont altmhomglﬂtabe gelemtodd diat the dsticeoriehquaesertanyantion is not

e han

Ef%?%g g Jsgecﬂjceog%? gg g @\2%! aggrhé&?tq"u Xer gﬁllx%drl c‘gr
emdmmig'aspiurahnyhé dpie/reryemtqhem Fon beangde, as d;epactqmil—in @agmterblm one
agent. In a specific enbodi nent, the pH control agent
is selected fromdisodiumcitrate, succinic acid or
tris. In one enbodi nent, the patch contains a pol yner
matri x, wherein the polyner may be any pol yner
descri bed above with respect to the first aspect of
the invention. In another enbodi nent, the patch
contains a reserv0| r rratrl X. In yet anot her

Y T LT T o o o Y Y L
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whi ch at | east one forned pathway through the
bi ol ogi cal nenbrane exists, for selectively

wa@omwvnodobé ng t he pH of bi ol ogi cal noi sture reckPCER009/039045

the matrix, or a conbinatiop thereof. As noted above,
the nmeans for controlling pH can be a pH control agent
di sposed in the matrix. The pH control agent can be
agiapt Bdddvieedir Bt irﬂ'erhioﬁ'c&gin@ﬁhe luﬁlw&“ deBES) Melices
fromthe subject when the surface o matrix is

(96 ESeTY s itiangd) ipy p gtaeksthiAras B o A wwat%ft adeligty BpfEx or
ré’s%%ﬁi 2 %&J‘é’@ﬁ’prfs@ erP&mel'E endiRhas 'llﬁl?thudﬁeﬁf%e%%ﬁn&h the

subj ect . pH control agent is providéd in the

rdahwmﬂf@wm{purﬁermlrw a8, 28(pend 2R nﬂsn@mdt ig@etstagked

| npisture to a non-physiological pH and to
gh%%%g%%athe solubility of the hydrophilic perneant,
whi chAftayatpely, b deviexanplliog te the piss ot otvevonageinclude a

gyurEIQy of m ?Seos p%salﬂgrbeltdom gr% rﬁﬁ%?%[%gglﬁlg Rﬁ s{&% rﬁatlo%%n]%: r ﬁ::ftlll
tan«nhﬂgtsmt aevist a:w(ﬁdmg t@thn prepdy ivohtagiceaincjukk & oasmlananon

. i ni Strat i O t | t b
R0t Py P e 38 REHHER GrooPhont FAhR M5 By
pesviding @inultéasicd phoality 3f @ayey n@fricey, &hein dseadilagdut 7

s..l.n ot her aspects abl ncer ma
St aGel of IR Sych Pt e ATPRE Fa i e
K/an@hﬁfléb fa ﬁx@det@bﬂi&i p@lﬁmea]?t:lﬂﬁﬁr%l?c&tloﬁ)f)erﬁﬁloﬂms &leﬁﬂgl’tlﬂe (=3
t repy 1 ncreasi ng t he ux or severa S VvVia a
ﬁb@ﬁ%ﬂﬁe%%ml@i the éeaulflag Piprqfile eftheperapib g 'ﬁ%ﬁfbéect For
RkAANE 1Y BnAGFRE, ol PRHEH S ldlivEry TRufideX ca@eqﬁ&ndédavhere at least
sufficient to nmajntain pore perneability of formed
peie Pakiipes inplude Giffpicaiglimansiaraliypmplerivtss. I@)@P@tﬁﬁé‘dpe“ at least
fmahﬁtrﬁ%{ @ﬁl'b@ BroRRfel; oeqéh HRirdgQ: &ﬁ&eﬁ\beﬁne%ﬁ&%ﬁgbﬁgoﬁ

hours, 18 hours, 24 hours, at |east 3 days, and even
alepdsisedstherping élystﬂl faothenaspect.tihis sontemplated éllatmalylsrailmé deivery
I L
mﬁﬂmhgﬂpnegsnmllnventlon that the pH levels of the
bi ol o I
cont ag{nsg? acr:lgtﬂgljb sg&g%&'ﬁ{rélgy %V\}ge%g?anlp Selfvg{ngg %SE ical \;\?ev
lasreieded to protmdd epreﬂﬁemhmirpta&em |0f pudsa@ltacbmd@evqo@emméryt y

o[fhlstCﬁlé 8? 80ne v¥1t COB%\’?Q{%% gﬁsw% gtffuii}gﬁ %Ens %erelfl El% cig) \rf%% ed
@ﬁdﬁer is aslp:seﬁﬂsd @fth b bElrdlllt}Od)ﬂ}gatﬂﬁlaya'@,Vsbm@ nai&mhmgtpeﬂne:uﬁl add

o5 her o than .cal rm del ay processes .that are
Romger BB R HEuBuRg aSun e eirshb SROEE e ween Vil

)3 @bl@gmaimmmbg &oee potioed WRdre RIS ichihbi dojitains itti@tthe edge of
chel tion plays a roI In the effectiveness of these

(9 SOBIER GPitg fdnprizipg t ?El%fdlvség%@@aenf Pthess pukiRlGRYSH

HRREdeh 1aRBNSRI A81R B! dystal vhidhQafk At e iRfrhx Bde ggmhmoﬂror
itself may not necessarily be the nechani sm be{/1 whi ch
F

[SEFRRG BN ispin éﬂwala(@éﬁ@ﬁpalbwgtmcm e rapntigeat the patpgl ¢ o
Qﬁcéﬂ%%@l%@&% dbRte s@ﬂw%%ét%oh@ﬁeﬂ%sc‘vazﬁlﬁg MRlphopRe st ype
pernmeabi | ity "'enhancer, but that all” permeability
@m@am@eigsntéplever@ dyer thodesingenceod glaﬂrnrogrﬁmtnhd Sshigy eorpode

%I cal pHis conventionally known as
apprOX| tely 7.4. Therefore, non-physiol ogical pH as
used Addigpml n@ﬂl@dstt proanyngriermyenugleatehrete cotienh can inqlude
[
\Puf %g g&ql?nel{a% aatltt%ﬁlig tlhg %@ysﬁc@ﬁ(ﬂes%gl _9?@1% %&Tatrgy% ﬁl?(irl%é gﬁae
sdrowekicy dsfeheudlﬁem&t ot fbﬂmm at e difssluti@dfrdne vagratof 1npd—the o
be achi eved by the presence of the pH control agent
will depend, at least in part, upon the particul ar
bi oactive agent to be delivered. In sone aspect, the
pH control agent can be select to obtain an acidic
non- physi ol ogi cal pH |l evel. For exanple, an acidic
nonphysi ol ogi cal pH can be in the range of from2 to
6, |nclud|ng pHIeveIs of about 3 3 5 4 4 5 5 5.5
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gl uconi ¢ aci d; nonocaroboxylic acids such as glycolic
or lactic acid, dicarboxylic acids such as tartaric,

worgdoon2496 mal ei ¢, fumaric, nmalic, succinic aci PCEON2009/039045

their nonosodi um salts or g+icarboxylic aci ds such as
citric acid and its nono, and trisodiumsalts;
inorganic salts with buffering properties such as
NRAOS i cumpbpﬁlna?@fbﬁs OTRRQ RPHBSThAX RARSANGL 1, the addition
dlsodlun1phos ha J)pota33|un1phosphate trisodi um
Oh s re- lwmgumcmrewwﬂwea SP&Fi e Bem b cefr Besh githn the
TP Hn SRO LA AGR Hhe SAPMOENRAESEYe )it ARVhB B icd
capabl e of achieving a desired [evel of pH control as
dexswre P g skib soetact Peitace saidrsixaire ddsgnpHodeieasothe sgiéase area of
p L -

A s e P TR Ry 08 (R Ry e

\A)ellngtht fgadfate plgelcoe afblpacttwh ageai wht the flnidlintdiferg between the

%gt%h %RCP@}Q %molflgst P ll% geﬁ? yoyas%g%%l I?h ﬁ/@r 11%? %lﬁu@ chfc)ou t

%&avme@gent%% dmhudiacﬁ'fb agentgtithithe afaoixt neﬁﬁhm'gll’ﬁd s¥face is

ut 40 t % bout 50 I ght
G B8 lifopn bordShnstBee (6l o bo ottt e
extlghint@the alaeixt théGuwer thb biddetivanderaballitlow2lowaiaghit cledlbf

SRS ek SR gl S PRt of Aot moves

PR @RMoay 65the Mairike xEmpEaty NEBR avdl iBfcerhdiftd dadliim@ude OBut
exanp Ie an anount .in the range of from abou

.1 to
&ffd&% limgedyi; eprusaronssfpragonsg? spsisy et @@Sﬁéﬁe%% g thpout
3huh:0 eﬁlbé? ?Er‘u@l@r WRJughbr 0 th@ﬁvaﬁih@dﬁh r@r @Mhatioﬂ off P&tial and
range of fromabout 1 to about ght % According

tcemelﬁ@ halepeith the partiglp ald atpne Fl?Rﬂé Gl "It@ﬁ aIS@l’t@elﬁ&f éepththi ch
GRULAMIS afl phy&ds Fortie: HEhTRARL 1RAPFoaTed BRSIrfRE R E!(p_?ﬁed

control” agent selected fromsuccinic acid or tris

g@wamlvmﬁuﬁ@rﬁwe%@ﬁ theanerogerss chwe de hwed ¢ filon the fux at
: r t

T R AT e e R

Ithe raatok hethlsenﬂnocﬁ imlurte bitlaes Imatlmhecbton@@numsn,atap@wwtmg,

EX, o . a o ; .
Rty QMREIEL B b G RAL R TR AU RE WXL of noppine
q)hc@esisno)remy Icmnbm:htmnahesd:qf I Theﬁeuﬂettheng zmtbmdcxtmmg qf tlnehaatnx in

nt a ant .r eser V

Pebfitaf SEMBAT nERBELREM b RS bne e Sashslret lvemas
Sl ﬁﬂljusf mrthealap@mllaaebl af thaduirfaot of thatkin rWlth\h:ﬁrﬁicl td Figure 2,

eI‘I od . of gl m ni stration. ITHQ/ E an(}/ éJeI‘I od
&8§’é"r@%"€éﬂ§ OeE R C?‘E%rbsé%gt ncghanged b Iog)ts“éféi?e"‘é‘ia Bf the
ideyieRd.i Afshok, @dmeﬁylrﬁwuazomﬁbm@rmﬁtse a teRRrdIeforBARLrfice
delivered to a su[fj ect faor a erlg? of adm nistration
L& Mdeieanths feradyyifrcerampres @ sergs Gfitinesr pefipgations Zhout 7
days. 1thil11 88 epREkad iR \A};racﬁaﬁg 96 &R inveANIRAABd: tcQRvices
i ncl udes an additive erein said additive can
deirpbedliorein s hepised toyragyigemadly dalene poranoppt fprggxionded
Bt histrhfigh ﬁe‘fiigﬂst I MEn&RAd ) a%h{f@? Bt BR NS chiBEd l?e?én? Ednl De]IYd
controlling the rate at’ whi bi oactive age
comrmieradllnielivera permeant foa sIubJ eﬁteivela%@édeftfmmeﬂ Iﬂémtmsﬁrﬂil@@

@Qﬁocﬁ% fig fiOh o 19‘?;;1% ell)} f‘glﬂuttje% Q% %%?c@mﬁ@t&l 48h BOIFIS tory more,

[ oact e agen romthe matri ol u

aastding adagestration periylde obdppemmately 1 hd 0t Ke 18i 1$sY1, @4.i30n36,
' v, nt N ] I u e

gt‘;s/, ﬂ@hﬁ%ﬁﬂd ol §39 (?% °1§h1§é79b52t4 58 3% 25/ 680,
960,100) 150y30dcunt B 60 hage MItGEMthm,Cthe,ldm/lcag eﬁths msiaatt invention
selectively control pH of a solution relative to the
i soelectric point of a particular bioactive agent.
Mai ntai ning the pH of a solution at or relatively near
the isoelectric point of a bioactive agent can be used
to minimze the solubility of a particular bioactive
agent in the nedium such as biol ogical noisture.
Accor d| ng to pri nCI pl es of eqUI I | br| um as port| ons of

o oy o o e a o s g,
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function as a neans for selectively controlling the
rate at which a bioactive agent contained within a

woreopiix0pes rel eased fromthe matri x by contr ol PETHS200%039045

rate at which at |east a pojtion of the bioactive
agent is dissolved or suspehided in biological noisture
received by the matrix. In an alternate enbodi nent, a
%QA Bbskdl wtra@@d&rmly RUCHa prEN cRRInbS Bflotn® oMbk H‘ur'ﬂigglh
sol ub|I|%¥ t he "bi oacti ve agent In sone

rdeermiBet adminiptrasion @eriqdefirheud O aniutes 6 2hp i d dow afgput 1 hour
qde LBoYl% Mo&r? "aﬁdﬂﬂ By Ebo'ilhﬁz RALEC Qbﬁp P io%Bﬁt% hB&, a‘BQut 30 to

rel ease fromthe patch nust contr ol usi ng
by 18 howp, abatyd hagtioghdblfoupe Ia'gmte&kto abﬂutéIZQ b@tﬁatand/ gven
%ﬁ&ﬁ%é a‘b&% 126 :hb'&}k ! 1nto){he9 QBBé]cH 1?:9661‘?& de‘%ﬁ@s Mh@lﬂstlruﬁ”' c
st rengt control agent eéctively controls the
mmwnmxemneng&ht@ﬁmedenmﬂtddn@r$SB@memu&dmdwmawﬁp@kwwu
duru{l he rlggetrterw rlg,g 8? pms?r%hgn n?e’riioh h? aboul PQ@I}}/:, !atgoYlh? dag% or about 7
mum oglcal nD|sture can depend at | east in part upon
the igni,c strength of the .To t hat
by 1 ndp i FE S PR Bk BRI B i Sy ot e
n‘ﬂht&telyrleng ehahivedionpetidie aciEEved by tHehievised dflhd présgntGhiveation
partlcu oacti ve agent uced to inhibit
Febbiudt sh e et Bishy® Sitop i Eategar U Be dgdhe

g,@‘ammlding getbc@ss@mm@ spé;eﬁdesafpeﬁﬁugi l?ebf fhe Eﬁéuraﬁorﬁﬁﬁﬂtlf&ns of

i ssol ved biqgactive agent are delivered t
Frignged@ededsiof e Bﬁ%fa B?rrP@BeVﬁgffwmsetrﬁhaw&hh% gsmotic
b4 RG bediknTBL SRR V3G fiolide AR hntHAGIRS RINM&R c B fHel togdOf
bi oactive agent remaining in the matri x can then
drdyay %Oughglw qrRRing Ectae skl lapeioif e ghlyedt frdicsenbpecing the
tanh%/ {TBPNE e exRYd GO RL tHiBY pd s T ARR, 1@§h0‘ﬁ'ﬁl‘ %prﬁ%&%ﬂe@ﬁﬁt
of t'he bioactive agent are di ssolved in the biological
s delivere devasas @f the gradeitinventjonsen b¢ tangtrecsad and aperiticéteed.
I
B PRAF AP Dtk B4 Uk eSSl o
daiilghs and cations so that the product is electrically
?g“g: gngééﬁﬁ % d%w&l, Qc%o ‘&%}%t& Dive Asgé%; HAlfic Er}aééen?%erh oH‘1 ! ed
gialmcuedl m Fignmadn IALSI mﬂusrratp(y rtheohxamnlmy dfémce) ps)vmilés $'ailrtséermal

| ntc%uded 1but not. |i Wlted tot are_as f.o% oWs; .acglt&:\t hed
PAFBBRATEY: CHIPSHE8, *HTY T ORITFAE2 Ryl croe
mhﬁﬁp haike @eldferysinbtiatiecondtheted @sdibtragtd duohilat & 8hd Stop kurface

i nati on of an .ani nd cation coul L ncl ude but
B80T o Dot dbofiom SeRly Audnts Spavely fith itk divrdh
i Hurfaéd it t)lcasPr@Iyicunn el SPMa topSur SR A ¥ (SN drineix.
amoni um phosphat e or, sul fates, sodiumchloride, etc
Iy oRg arSP‘FCt’f“EIPlidﬁretP rejeaselly atfixghesdgliygy mafiyx (o ghay skay o &de‘ﬁ?ct

Gl babEin@s bk 18)8r QHbe FP&Nnd shpHclSRY (the [t%'eﬁpheﬂllly extends
sal ti ng- out agent can include any bi oconpati bl e

ey dithy delivgmpstrivd, Fugherpitdeast apsrionof iy inpgtglyelaging surface
e, I%Mpﬁ@@atll? rext%f?dlh’?i)a%)(mé Qfpokt h@Ier ERATFudifeR @&ﬁﬁr%e @n adhesive

sol ution of Igh"1onic strendgth corresponding to a
dayler Stdnmesied rﬂwrdo@n Al Nhoef shillgh e arroil] aprigeiplicethe phesive
dfep@é&m ch mlta?i%és?[ﬂ p011t19n Qﬂﬁe 92?0@ gtlaaﬁep@lhr%ﬁ‘ L{dng 'b%yotnd the

nt "can conpri se ammoni m or pot ass
patifhetyeof thi m@dlx um pvide p ptra@snaumhpmwmadtreent sysiesodi um

P h 0S pE Er% U\%i élg 09%m§mte%lt t?ﬁeedehger? 91% H a5 %tl: hg'mg%

di car c i'dss S SO m succ

Sahg uorlgvmiknaqmmsSuaﬁecedted@rdnb@m to reletah@)l}emhentldnmmy to the

control the dissolution rate of the bioactive agent

inside the matri x. Agents such as buffers and

pl asticizers could enhance or retard aqueous

solubility of an active agent. It has been di scovered

that some agents, when used in water insol uble polymer
matrices, can control the dissolution rate of the
bloactlve agent due to |ts solublllty effect Agents

. o o . o oy
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wawioghe409% about 35 wei ght %

about 5 weight % about 10 wei ght % about 15 wei ght
% about 20 wei ght % about 25 weight % about 30

45 wei ght % about 50 wei gh about 55 wei ght %
about 60 wei ght % about 6 |ght % about 70 wei ght
% and about 75 weight % of the patch. Additionally,

i@ 0P @Ldtpick. | tms aar}tnﬁeltlz@ge Wtal GBR 0 AGE PABR arfdQbdRB (RTFIAL:
in any ran ht percentages derived fromthese

v |t1t¢er§r1plp%%|aél@ﬁswg t§ @alne%awﬁﬁ%ena AdhgreR ipradhere thegaich fgyc

gfcmff&‘%ﬂ% AR R RARR "\ktealj&n% keg%tl %3, Q‘Ib'p&%/ VLipwARRut
ight % about 30 to about 79 or even an

anmmted wpanipsactighefehoimvéntiondiploted htteal thti@uth BOatpscerhlpe

% t
el BOIGELAABN Cop il B OleLAAIE, dBEER, S fhonitic
poingel end'@peinvabiilibyenbancatrsordied thermanufaemrimaprocsss t he
?,Ilél{ﬁ/lee’he? c#%lgh ?&{nﬂl%{tfo\r{s rg %eocI tesrtln?néeg 'b}g $.1(‘E 1y fvs%tlle}g artcxx%ﬁlogp the
amﬁb%dmnmequaﬁmemnalof the i nventi on, extended
deliv acconpl i sh ring a
Cher nleRkRE MR T RR B RS PR ag DR D SIRYE A 2
nsatlnswe A teeratisge,ahd baeking Siipoit Sdykbdan OB apledst p'dEallyrsemdm ch
t he X has been in fluid comunicatjon with the at
IPEREH ni o thit SRS IRA GRS G CRIRTGF é‘?l%aﬁ ingehelt §fet  For
XAt the 3ACTORMErRR HrodE&oen BOPRIE beded AsdrRemapeddtaivapor

amount of undi ssql ved bi oactive agent_ can remain
@F@%@%ga@watﬁeca&b(tmwg hieheiruse el B 4E BheA YeRePeHay i12
28diRGHS it ORAE ritd of thillifhg GRIMENLRRRA BOcMrblled i oBtrollif@fhb
one formed pathway for an adm nistration period of at
Ira 6f water trgeiost thegpcl g §im g derdgiving thegenyiggipeable bﬁ@ﬂﬂi‘%
hpgofasfer %ﬁh RO FicQheal VEFbr rafl@SionASte TORAR ) 2BOYRer cEé%b S
remai ni‘ng therapeutic amount can eventual Iy dissolve’
inrrocttelyioeeisivedtagking mapbe Bigganed inoordérdo prsedhemaimal
hE@raﬁ&H &qhé ﬁ1£t¥1x %Q)Hlt sruBJ:ut%ﬁlg&ﬁtﬂul wﬁéf %cess?é/ fr&% ot 1&s égfle
erapeutic anount remaining in the matrix beyon
dgxed getiwpebdnodb thefpatch mesemblyeasopdlles fom transegtidadabl wasery
n f ve
gc?s t}{?gu t]l? ﬁﬂgtf sﬂ nhs%];r I&I%dgﬂ na?l\c}ightgveaptthe c%)r%ﬁe!é E%t %’ég’
p’dwrrradsely;fthd banhng tan s mhale bcﬁalbodoehiSWém)tprblhete ;hy@stamt of the

TG R e GRR f BNt R b SRR e B ERL R

bk aadé sanei- pagﬁemble td hlkev esexapaichaaasitiod el ad wer adhesion,
#ecular L@Pt heparin conpounds are delivered nore
SRYREIVGEMA®. 5 hol us by use of the invention
d gs cr lrbephtélﬁdsﬁénrbly tarfestheadigiude latoéatﬁlmotetim&ele@y 1at§zler 40
a 0 : m nut e or |ess than m_nut e n
i?fﬁastl@peéﬁ%r&teﬁb%ﬂ%ast SRR S thehortom spifire of thgytelery
gﬁae@t R6m ehafnmeRla NI BStAN] B¥QBVIE €8 B ustdlalln ohe adpBtt! $he
In addition to t he optlonal solubility control agent
PFCGHE? FkabR [y bl emerrbbarscrd 9 at iatadertionef perinkeiely
ekteh(ﬁﬁébac@ﬁg R Naylet hdvBoShE AhediNClh e Qe iNe PRGN, ATRNR
of an ‘exci prent, hygroscopi c agent,” osnotic agent,
Paeprrpaaed, ﬁg: mgt@mmg afrth¢ reddags leya @cc&gbng to this aspect not only
%%V'ldeh pto!te%m?{oQEé/ bot@ﬂihs'urfgaeccff %’ c@h}z]&g AL but can further add a
nti-irrritant, reepit ating 1n Itory
i atectivig lagsri tol €reprlbave tidyenddpatiichion dreweaglemlly extendmg portion
e nh n
eng§@8§<@g§1$ %Y&byéﬁk%ﬁa%gc%Qco§8ﬁ%9§ﬂ$g§g&ﬂyn%u¥he
i ke. The hydrophlllc perneant itself can al so exhibit
the functionality of one or nore fillers described
above. One filler can also exhibit the functionality
of nore than one filler described above. For exanple,
and without limtation, an excipient can also function
as an ant i inflammatory agent and/or even a
hygr oscopi ¢ agent. The one or nore fillers, when
present, can account for apprOX|nater 1 m5|ght Qéto

. - o a1 T

about 40 wei ght PET/HBIHN/039045
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waweioghe40p¢ om 2000 to 10, 000 dal t ons.

synt heti c heparin, pentosan polysulfate, citric acid,
citrate salts, EDTA, and dextrans having a nol ecul ar

anti-inflammatory agents cap, conprise, for exanple,
hydrocorti sone sodi um phosphat e, betanethasone sodi um
phosphate, and trianctinol one sodi um phosphat e.
%ua&@gbéusp&gepérsadm@&e lh}Fblil bR Isroréetrde%@rse My8F @h 'tlQaEl p%@d in
conprise, for ex ng lam nin and/or its related
ﬁép#hﬂ@%ﬂp%ﬁhas%ﬁf dslitn, an osnotic agent can incl ude
any bypGRURALIRER, Eﬂiéx%hfpﬁalry JGRBR G abrdFRTD BRI pkds O
that can generate, 1 n solution, "an osnotic pressure
gm\eam@rnrheﬁesaibmhodzfowukmg 6par§e%i1|eenal dpx af xpammeant into a
SRS Py R0 AL DM o B30, 5
esrrpathecbhethagabmpgses proaslingrdivbieridhiing |ad1en®1|errml pememal
ég%qﬁn?sg@g%r}séjt% 01%%11%\1/% a&?eagt’ Osr,lg ff?r%leé h)v ﬁth%osm?lqueg As
asxidendin, alid sobjett@ay bmatydtvmg qrgammi ]mvrrrgra,t least@es skiekhyer

F
SRRl RRERI Fermigl af iR oy, T aRE Fad RS bise By pee
mﬁa@rﬁﬁa]h I Rclgise fifr exantfig habr_em tub2420 Oinlah laigpags@laspect] the subject
er aS ect nNoLI C agen ca rate a
GEo P BrBEEtPe T ACREReT AT dBbTE GO0 RITGEAL A 5.
‘ﬁeest:dilusveeﬂftdlcahbeﬁmphdpmtunderst ood that in an
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In one enbodi nent, an exenplary patch or systemthat
i ncludes a porator and a patch according to the

wW@e@eanM09é nventi on provi des a nethod for causiPQI/UR®09/039045

transdermal flux of a perne into a subject via at
| east one fornmed pathway th ough a skin layer of the
subject. In one aspect, the nmethod includes providing
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effect can be elimnated by the perneant conpositions
of the instant invention. In an exenplary aspect, the

woreadopi1x0e@n be constructed and arranged such tP@Er/UB1009/039045

has a porosity that defines Sy, plurality of
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perneant to create the saturation point condition in
order to yield the sanme osnotic driving force for the

w@eragatwe t o enter the skin than it does when BEEUS2009/039045

permeant is present in an Sgpissolved anhydrous solid
form Wth a traditional pure liquid or gelled aqueous
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appreci ated upon practicing the present invention that
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choosing the appropriate ratios, a matrix can be
constructed which insures that substantially all of
the perneant |n the natrlx mnll be acceSS|bIe V|a

o o o o s r o o o g, o

uni f oPET/WB2HD$039045
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whr@waat409e agent delivery rate

extrenely repeatable regardless of inter or intra
subject variability that typically affect the

egress of the drug fromth trix can be controlled
through the addition of a iety of polyneric
speci es. These polymers may affect the porosity of the
RBhEded sudhBdt &Ms t rdirt shrfrtg 4faQn YFdsb @R told s»ﬁrraée A backmg
interstitial flu t he perneant or perneabil (y
SHIRHdBICT sh)ma&ern mmasﬂsofaﬁleg Py érce Brit eatt Pét“%é?%@%‘t to the
%Wu%ceqﬁ“&ﬁ%m&y 'iﬁétri%ﬁ hﬂ%ﬁfoﬁo@bra%' deM&IY res&b&?@ompnses
pol yners, especially when of the watersol uble varlety,
rtmlsuaﬂawnﬁ @n gpipased @ttorrmutfacteh eX ashglpations assgmigy 60 is
OG0 i bhvilh Ul Be i WREATERD L AOOLRY o RESIRARILL Y
gn ancer and t ere y contro elr egress
fdsstenﬂolyl:@rls m@arqnbdsm elagtreplsoinmivaicafipruwvh thiaibothorn surface A
tl% or I uqter%ﬁecgo eZér?])lclg %el(n?o;t]el}? gosstboglecg ﬁe?ﬁ% cfehve% matr1x agd
tahapteﬁﬂl ts o bommqmnd of eldch@alvanemsddatibh mth) dieyshmro,f aEtth@t

ff | t | del t h
S Bl R el s iy O g ?é%&rrrrr‘ i
alfir decl o s tﬁyq;llaabiget Radt ywEeof tafirst, esd@hd andthad clegtydease

|n viscasity of the fil nvi ronment .whi ch
&3P k8l b Bl TR Gy migic B S B Bisd Or

Ahtrert Barév@byilludtaeddi ssol ution of the pol yner may
result in a filmenvironnment in which the effective
concentrations of the perneant or perneability
enhancer (s) are | ower thaRaiipdshe absence of dissolved
pol ymer, thereby |Iowering the rate of delivery.
shoul dhafollewie cparlpssare bl forbto as fepiguide desost Orqlréary skill in
RAESEHn & EHRILE ARcib Rl deldpliSlo 1R vARPEG s QOUBRI SN0
a single delivery patch, but further enbodies aspects
integhodeltlaigned hpteur ae mage, perfereie gt grapyatedhébese ppmples are
gﬁ(t@rm%h b gﬁ?ﬁeﬁ‘%p bf‘thr':: ing*%'l{tﬁ)n%nd b n ﬂﬁ%g@e%qg 11tntftqhe

evice o e I'ns I nvention can include a
peapeal ivhyt thﬁf lnwmttqrwmgyrdmtheirélesnmn Pekey mdicgted otherwise,
g)gﬁ% ére B'aﬂ% Welé}tt ;tétg]?%gtgrre\e}l{o {ie%”e%gﬁ%'?ﬁs at ﬁ%b ellt tgf?irgérgthl%danda
XAt 8 aaordlem dthmogptheti¢. mi t ati on, three per meant
delivery matrices (or reservoirs), 20(a), 20(b) and
20(c) positioned in a stacked arrangenent.
Ayidesmaitphégaéy, a device according to the present
invention can include a plurality of matrices
positioned in an adjacent or side-by-side
rel at FROSMT Rportsihééttdel ofpRAAARE dcBSES phtch MidkaMk 6F the in vitro
accordln%gﬁo t he present |nvent|on an j nclude a

iyt f 05%15103% RATmEant glveryRakcaes ofghe Rressat igysgtign.

ol Rttt dlivad] paeﬁetwét@bﬂe aﬁ-éd/adar&tdrrrgcr@&re pB¥eR ﬁrg»éhﬁidnng
a multilayered pluralit delivery matrices, wherei

ddie &g mafriggerach oI p %Vlarer Yy @EaaE gepobymar BV A). The
%mh%tnqnatfotm&postdt@uﬂh eflat ek Wafrds t&t&ﬁé@hm&rﬁo

be varied over a predeterm ned perneant adm i stra |on
pEL(GND) at Hha dicaptatslaigeny apthmagsfitobxid profyteng lgb'celr(PGt g filler
1

%}aé}l{en{s Q'@d Gv@r%légﬂ%p{&%af’ np%ﬁ Eerh a@ agéé e ﬁ&?ﬁdﬁﬁf‘ﬂa Ib{d; tfglfm%
@€ hpverimataiat I (0o apdrorberised @mr@temawyeﬁﬁen&of lydagtorhane.

r ere N :
TR S L Qe el S Rbro LR 6% o copoined
mppmmma&:l)c%ﬁ’unb ef Iprdoamha@tplthne éddh Th@thlrd @atah badf 4 thickmdss of
per meant conposition deposited therein. In stil
anot her aspect, it is contenplated that a plurality of
delivery matrices can be provided where each of the
plurality of matrices includes a different perneant
conposition. In still another aspect, a plurality of
permeant delivery matrices can be arranged to provide
a predeterntned pattern of pulsatlle bloactlve agent

I n one enbodi NREE/US100$039045
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better therapy. Additional nethods for providing
perneant rel ease rate control can include, but are not

WO 2ewpt2®96 0o, altering the physical design of tPE&I/US2009/039045

matrix, altering the tortugsjty of the diffusion paths
formed as the dissolution ffont mgrates into
thematri x, the choice of anhydrous pol yner or other

'IBI%erﬁﬁla[EW @44 Aim arﬁrcomn;eheap@@%{ategnzmg %pwréﬂl&phone The

imti n% mechani snms _such as speci fi'ed nenbrane

dourthgapich hagl ¢ Hiigkness of prproxisaatelyy. ?@némeﬂﬁé) eQinprisad apprprémately
H@B&ﬂﬁ%,&%hﬁ ipho@icpe formed with a specified texture
on t Skin contact surface said texture designed to
i ncr elswtre kpsts aising sash odthe dowfpatches vsek¢ Wnémwda@ asyr f ace.
hSa Pet nd
Pl b e ACE A0 B PN S bt 7
agdwtis thetcomubag v hxsﬂir@nwrnh@pﬁ&d eelbet emietnlatlt’mpqwntase aind
[ [ tin r
oML PROAE St BRER, B puiBth AN RL A o B
ag(hmlr aﬂnnmstratm)m penmitard seporédrbyttineplote )demctenﬁmsﬂnglfra@ eis
depl et ed, and the aqueous porosities penetrating into
t he pEigym%rep(atsrthe(mmmmninakukinéﬁerprdfde K prefikmforax, the

st sl RREL IEUGER otk P bR RRER s e
@h nikenibabrach regioe of font cﬂ‘lﬁbrehthﬁlrtbbﬁ&oiubjeic@n The pdtincad p&sh was

i o.the b he matri ar rface, area
o R AL adt; o A Cabely j TR IRRER A i hafee o

GO Weilh@bdroms of a{h&lﬂfy‘lHn@ch@nﬁ:,etaﬂ: ®B6lyMsr 1kingab@sximately 40%
ext?ndlng into the matrj X, elther partially through

AT R4 GENPPORSI6 BHC BYAUTE TBHHLn BRG RGFmEn cRmRopigon awapﬂsed
ORIt Ferb@t Eﬁdroﬁﬁd)xioﬁbrfe']ﬁlQé[attlkf@{osthéﬂoltal %1gﬁﬂ§ér&i:ﬁp$fhh@ r

at an assort nment depths. Essentially, si ca
eiepigatsh) 1yihe Fatativk ag%%ndr%édveﬂghé BETEHE H@H?1¥OAE§P£5Y€‘§§ the
tRIORELht bPthb B@m@aﬁ%@kw a@gld&lhyﬁaq* ﬁﬁéﬁ%ﬁlﬁ&%t VIR 3§ serum
m cropores, coul used to tail t ux at
\hadromgohpnm@nm‘trml@ ig dfrei haggleshiatsge a funsben ofck 24w of
LG RARESRER. WSElaHed hOFigh @ N0 Lhe matTix 1 this
manner 1 nc t are [imted to, extrusion,
st anpi ng, casti ng, punchlng, di e-cutting, rolllng,
RhfanVcitlads€r nMachining, mlling, etching or hobbing
pTUCEgS——UT' any conbi nation thereof. These texturing
and puncturing of the matrix in |ayers can be applied
to i nF'@nn:eﬂ repwehmtdmdbntmci@andwwe‘cbl BEtprefd e fap phmreant
ust. tq the

S u r egé %az%sl? ?#{[ilé gligsent inv\?r%tlﬁn CO 1}(1%r151n c¥ Ff%rnpgrgoncentrat?ns OF
e‘ectemyl atrytedbi pavtmu}ar rFRdwi ¥ aconprniseh ngmaam &nthn@n cidte serum

rea | a del

3t P DS TSRS pPreS BRa S o Bl e iir I & %o
whﬁﬁﬂn@ﬁim@%ﬁ@ﬁmyrﬁdmsurface conprises a series of
linear perforations 28. It will be appreciated upon
Pidatatich oantdRempla®Setheanndetingry @atch bahprishe 10y dea@by] citrate
described herein can be used to transdermally deliver
é—&@@ﬁ@gﬁﬁﬁﬁgﬁ-extended adnmini stration periods. To
that end, eliv r |x as, descrjhed herein.can be
used 8 P’E‘*P%fﬁg}? 9““6‘8 P @@Yeddlsﬁ‘érar%@g Fest Yevs Befiss wt
e patdh wnaﬂﬁi&rmpa%d b @RArPing bapRbtigAtcBEIN00 che EMgitdg]
f rom appr oxi mat 5 m nutes u to ap rOX|nateI 400
IS8 APRFSY iEnatey Yn{%“é% Mg’ a8 AR S0 BFRBH waaéhed‘fnxture
APPIERKIONBL18sY 6 RourD, AgRexithdtelyldB50 &, of 3@ylegélv1n§l%et§t@
45, 50 m nutes and approxi mately 9, 10, 12, 15,
18, 20, 24, 30, 36, 45, 50, 100, 150 200 250, 300
and 350 hours. Alternatively, the devices of the
i nstant inventioncan be used to transdermally deliver
a predeterm ned anount of perneant during a
predeterm ned adm ni stration period of about 5 m nutes
to about 1 hour, about 1 hour to about 6 hours, about
6 to about 12 hours about 12 to about 30 hours about

~N I N I N a2 I e N N
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pat hway t hrough the opening in the skin |ayer of a
subj ect further enhancing the ability to achieve

we@aoenziwes adm ni stration periods. Thus, it shoRCTUR®09/039045

appreci ated that the deliv devi ces of the present
i nvention can be constructed and arranged to deliver a
predeterm ned | evel of perneant over virtually any

@61%]@1‘"15%@ o8P MiRAE ROV IRR b Qe M RXRIRY BE M IHEW t6E
according to one aspect of the present invention is

dispied mix af fentngy| itsate andagannjitpl, sjihﬁ shaged myeridsempear y
QgMiIﬁgusW Qiticd %ﬁd Reatdddns %{pgpakur@@én%llé}ﬁc%ﬁm&‘eo a temperature

conprising a del |very matri x or reservoir

pir theirangs byappeasenitblas 30 keto dPHC. Tiier the ImlwWChiaY @ |axi10ush like
%81% sttenld égmﬁz[ﬂge &' d[ra‘?l%lqe& Jagtbaelgln?filﬁbﬁc 0me

sur ace ‘and an oppos bottom surface acki ng
Sapiplarak bhkyreravailablehfacm AY®an i nwardly facing surface is
at | east partially connected to the top surface of the
del i vOnge depbyiiest on the backangwpterdtl, the doughdike naterinkdandsabl y
%Elfnb%sseg Setgv%eﬂ tﬁg [)é/c [L%tlg ee}r‘(a%dg r‘# Et%ct%lrele %E li ergﬂg% @geh’sag é e
tll‘ial smgle-plded pﬂimﬂaﬂény fidmt ooy aibebjeoiinein BN@)debﬁoveley patch

avm‘(ﬁ% d%SHF ah(l:c%n%%s a%ﬁtgr %g at%h o%ﬁtl?l%ase g?oltcoléﬁldt%ﬁ LeSH glhﬁlécan
shupperctit th ayeideagiatch thaﬁhgﬁ surﬁm)ﬁnesef an eﬁﬁﬁlﬂalaplaoklweﬂy
30 Qe%o& ged th reon ﬁn n thF iﬂ

@ PTIRE éﬁ‘i?é@%’é) t %@éﬁgo% ;QB%?F?‘%C% 05?""1“243 St a

@@ﬂhblh%rh ceﬁcehhalokﬂaﬁ‘bioagldeag@ﬁ 0Nﬁp€d’knﬁé¢§l§ Bdﬁnﬂ,ﬁ eylen@h dithee
per | pher the matrix can pr e a per.i
RahRedghy é’¥laf ogepbringthesremBRY W?lé).nwa& L2 évtpectuﬂee l?rgteaql%
GapieMREAL&dd tiRake ehevadiab bXRkyY thaBbiidnX stBide BEhéasirgned
so as to have a skin contact surface tacky enough to

r el easghle AdRetat ¢ sRGEd4t $fand reski vatiod f&iﬂmye@:ltrate can
This can mnimze the total size of the patch and

g defesradiilropgh pigrparey i thaskipan] hrdhateadyisets Igwl g3 be
%Bﬁtlel@Ji By sHefeldisly EOIntRdER: @éTwEx‘F']?/ padhere the patch to

he skin for thé duration of the patch wear period
(F%ntgnvlbhas% 3, or 7 days). It will be appreciated upon
practice of the invention disclosed herein that such a
Mat i Xoc@d reRRnARhARREy Ao atiBfc e SANPhErlcsQ Rl WAl gdat0 t he
per cent age of pol ynmer, hydrophilic permeant, and/or
PEETIRRiC fqll;QWéﬁhhﬂI@@pplatgtlw la fHm or heluiiearifimieresir i hgpatch
gﬁﬁ&?&ss%lu%ﬁ PIRE&hSved %@d&&hﬁd@ﬁ Z@ciRa u‘ﬁf%E‘F]Qe 12 hours after
et erm ned one of in the art wthout the need
fanwhcam enféshp edmimistrataan sop Way by ersd oWihragpubsegpent or qhagpequuld
SefiBR pbfn Mg 305D 30 AL o} SRFhFHRBR AU, So¥yign, Blood
camplbewert thee aghoved rﬁtomahd: gallsvem of gerhaelaid ret (typacatih 6510énd,s

O FRRESh S22 A TR b S 3 SHaBR
mlsad:rlocammmet faderngany bpalysiper meabl e backi ng typically

havi ng hi gher user tolerance for |onger wear peri ods.
I n adatai generated}hy srueh e dsany bdhescoftudyheshdwugn Figtie 10h@&welve

A h f
e R P S LR S
geviredoeitine sddlreted &atan igitgakpgdution lagy Bloodantpliag s@eaericed.

TR B DR R RO BRER G s Bel I E P B o

Qpslektidofemstdhitenyil RetufidX i THR lcoftytll batrbBscats 16VBB at@ihéd 610
from subcut aneous fluid that is accessed from at | east

one forned pathway beneath the patch assenbly, as well
as fromtransepi dermal water |oss through the intact
skin surroundi ng and between the fornmed pathway(s).
Alternatively, the backing can be nade totally

occl usive to pronote hydration of the filmand thus
contact with the subcutaneous fluid, while the
perlpheral adhe3|ve ~can be nade sen1 perneable to
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protective |ayer to the adhesive |ayer deposited on
the peripherally extending portion of the backing

WG epae409¢ ayer. The patch assenbly conpri si ng BEEUS2009/039045

delivery matrix, backi ng su | ayer, adhesive | ayer
and protective rel ease | aye can then placed in an
i ndi vi dual pouch and seal ed shut. In one enbodi nent,
A0uR %R @fuyardieb i )é1t1€ﬁt56luﬁo@1§eﬁaq{e€lﬂ NPlit@otRGIPr es ent
i nvention provides ‘a nethod for causing the
tpigieBratedaifinf Figin the daa féyavpaset thaiby cavegnyp dethlyi a at
'nﬁé%bor%& sit OB RALDYRY fifnD ﬁl%@i*?orﬁ sc%l'y BV ANR e Rlery b¥E
ubject. I'n one aspect, the method ri ses providing
éeréamr} s orevhatd. nepegame m@emﬁnlresgbﬁ* Wera@ tagddrifihstite ateron
h&e@e i'ﬁpf hﬁﬁ ngd@frorlq 5y Qlﬂﬁtof & 1Weﬁamm%aﬁ1&%ﬁb%mtol
ayer. used herein, e subj ect can be any
BDMhmglﬁmgaMMEhﬂhamiﬂgsaeW@@ﬁstamm@dsmhﬁfﬂmyemmomgable

f d d 0
?%négnéfﬁgrjsh {0%5[%]}1%? Qﬁe%%nt% ﬁqeve rﬁl% obger}zed g elg)promlingteg/ 60%

hudristo sespgatietly of thombmﬁefdrfmafhe ventakpect, the s ub j ect
can be non-mammalian. In still another aspect, the

nmet hods and systens of the present invention can be
dsedinon a plant. The transdernmal perneant
admnistration site is conprised of at |east one

f or redigpat 1hwegonts hebghdanm@kiratink ﬂ)e&lffeafofh&tﬁngsptbjl\&n}tl alcha

way ca nmed by any. currently known neans for
it M (b P A S
’ﬁ@rrﬁdaamnmﬂanc&m erhe ktditidbn @f&h@mymmyfoﬂ@ afi @x@nd¥e phuaile &ff
one or no artifjcial openings, ar

mlse[f% B%Wé@/ hm%%fl%eﬁaw af drug apfher Rirpeabyliy gatagter frompbe
MG PRSmAEK QREoldi 106l ks BloRRBine Vi PacdRRUE VA0, about
100 to. about 1806 éﬁgjt %OO tgcag%u% 68%)}(\tE agd about
400 t Bigdisddtremo aighet dameonsiEtiag dheatigetof pddimpehylicelons
QE@P a v&}aﬂﬁ: llﬂégfuBQ p%Q%& t0]an 1ﬁ’suﬁ9 @d%ﬁluﬂaggn ccﬁ@ﬂﬂlhg ‘ég aE Q
about 100, about to about 90, about 20 to about 80,
abeeebiliotenhencal gl addigon @’tbbwolma affords jgb gxte1Bl5d prodieiof
%%‘&Hﬁ dé@g tb c% (Hflngstgg ag S g%r g@nﬁ: 1ﬁ!ly| egﬂ\énfcéllﬁcgn
conmuni cat’i et ween i oac gent or matrix
alredfilirh @hwmatblkecai@lld is Icalgaemsd of ethﬁenegkmyd agpttedtVA X he
outer nost |ayers of the organisms skin, typically
the stratum corneumin a human. These m cropores can
%kena(fubcutaneous fluid to exude through the

res to the surface of the skin. In exenplary

d not to b
SZ?ﬁ&Eg;are e a R dsp neoh RS PR,
2pipnydrngn teadtiteldepaiain thnhaiidosh eeSAnimadhedte sddrbporated on the

AR ﬁggétpfa%%ﬁ%“ﬁw@oﬁc[}?%a Setipiast T Gyt bag e

apdmbf @fa:resed:«se@wvl) Gab afpUBE bibh tHRGiter Aaﬁl@bmdmr@n v@@ e/-iplied
hydraulic jets. Creating pathways mechanj ca

(FEeTBte] eﬁ%fv (ot Soyys andyplo \B?Sé@F‘Plﬁﬁ §0r§a@ﬁtlg%le§%$ Pygr 24
Mok Onafd |d%§d19fn mtﬂaYJ %H‘lfﬂ@d roﬁ@lﬁb«t@&i&%@ls@ﬁh@ﬂ Rou?beriod,
SCrape tracks or roug the stratum corneum
Tireusg R ¢ither wigeinis ﬁPldr‘?ﬁ?laEICs"éldl Hﬁ@‘flﬂﬁﬂieenhwsf fexelhot

i m t ed {0 BRRQ4Rarb hbndFatinb %eae@ﬂ%t' of @ﬁdcﬁﬁb £4d (SA) and
acoustic energy or sonication of the skin to increase

icthy] grdlploeaiCin y forapleder dpignedt ﬁoaﬁhle\te@wnéqdrdebmm gf

%g&ﬁﬁaé’c?ve%z{ hdtl. Pehe QOB AGAY Geil E‘cﬁﬁlﬁlﬁﬁ%émv%@sshig&& Cmax
rasi ve treatments, m cro-puncturin t he

apphicz adeothe ofirvh (@HC)/ etlgoictty a farepiatipaedntagiies 51% dishdum

skin via apparatus such as those described by

Powder Ject Pharnaceutical PLC, chem cal treatnents,

heat treatnents, or nechanical treatnents to nmake the

skin suitably perneable. Exenplary systens, devices,

and methods for formng the desired m cropores are

di scussed in United States Patent Application Nos.

5, 885, 211, 6 527 716, 6,597, 794 6 611707 6, 692, 456,

Y. Y. . Y. Y. P — A A~ - - ~: o ~ a2 2
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of the patch to the mcroporated skin site can be
i ncorporated into an integrated system desi gn such as,

wo 200982809l e, a system of visual marks |eft afPE&F/US1089/039045

application of the mcroporation nmethod to allow the
user to place the patch in e correct position when
these marks are used as reference points. These nmarks
'Eﬁbéteb@ﬂﬁﬁfﬁﬁt@) Wi e hin L d68F(SId ssttvothpa@ed dtléthyrt% vinyMct@d
dye or ink, or even sinply formed by mechanica
KEYﬁbre | eavi ng a tenporary pattern on the skin; a
fol d- P}gﬁfe 16Qe PG 3 ch NI SYRLEAMBARY bt Jr PELyRRL aﬁﬁ/dr
t enpor ar i attached to the(foratlon S {enrln a
foaxsida b tysmhetieeigh eh intigo prsnatideselcdse. Tae adpnityi of Rerdpesripn of
r [
tﬂﬂ::q ftﬂéa% t?@qh%%%hge[(ynﬂgﬁ?(fq@ﬁl S&%@?lt& tl%ﬂl§sgﬁtﬁ§+<%1%ﬁﬁ otfﬁlee fAms.
rfat chnplec BO% lathy] ehielese-¢raatapeing filmsgelt ok dechatidesat aémbr tdte
o I I t he needed col ocation is
glg/d‘%wlcgﬁmsfCg&alg%gf%gg‘perrpheral i ndicators are
| ef t ®Bigutchi® reparts aaﬁ:tredermdmetratmgﬂ\balffeclfof phencplaifigtenhancer

SV RREMAn g B S Ra T SRRt AR SR kipe

w@teﬁmmsl destad (BRAG hn&tﬁqpﬁﬁkalﬁhﬂy)em&mpérs eSintehRt. pa¢radsingn

system noves it and then_ a es. hin a
PhSHiios pEmo e i M e P PG b e RRp  Greh g eiease
modome filh® the user; a fully integrated systemis used
wherei n the porator conponent is bioconpatible, is
directly integrated into the skin side of the patch
Pade P& GBIV ERhdRed!I | OW it to be left in place

agal nst the skin under the reservoir after the

poration process has be acconplished. Thus, in

oneenBigiengienort i qbisptat @?rmegblbbrre@h@cgné@@w eothg] | ow

08 £ RALH fﬁa ﬂeH%{eanht)f 'PHlyﬂleEE ﬁiﬁlst J@@re ?leﬁ&%@%tﬁ% Aand

enter the matrix and di ssol ved suspende

bi’dacf theecegrahiityf ¢Ith0ph1est¢ﬁatHaud@ss tagsokera monrprpraied agghe

A BP0 ADfle bl Gudrtf JETBORALGR, ol BB mehs . e

ipalyfieti¢ ¢ilng wnmplac@dtwma MLtlchreséteompawheca)stalmgaa feotamg ditrate
t hway .t r-aw effe f C neous

PP RPN E0 St SRl b SRE AL P o e

maﬁﬂtmhﬂat;eamﬁammb@e quﬂt:d)ryammgrhe(neﬂEWw bnty)dkd fewenylddvels

t t f.t t th
ok Gler b R BT RN e GHA it e % T Shown,
shebacih aneeisrihdabiliel éiﬂlalwarstﬂﬂédmugfblgmﬁcaaﬂy high& tfer@dig1 levels.

P Bror S g o S e bR TRt e e A

FghPREeH iMoot inBtell Rt 1HRLE Sl&pme%blﬁ)ﬁﬁﬁt@r&(hﬂiplé @Na screening
provide a viable diffusion pathway for the perneant to

trre&r?&é%rrth%lrﬁfv off rref bl rssé@tbarqrf tsletltﬁé o8 thsjreadrterapeoRfdeTeat
|peasdabi®Re OfRE FRfhoBedsRVaYAs lothet Ilklﬁm&iﬁllﬂy cfMGErd A8y be used and
per meant” has been transdermally delivered to a viable
4efed- | ayer of the subject, the perneant can be active
locally or can be taken up by the circulatory system
and distributed systemcally. For exanple, in one
aspect, the pernmeant can be taken up by the |ynphatic
system In addition to the passive chem cal diffusion
based driving forces described herein, it is

contenpl ated that additional perneation enhancers can
al so be used in conbination with the pernmeant delivery
matrices of the present invention. For exanple, and
without limtation, the delivery matrices of the
instant invention can be used in conbination with an
active force enhancer technol ogy, such as the
application of sonic energy, nechanical suction,
pressure, or local deformation of the tissues, of

whi ch sonophoresi s, iontophoresis or el ectroporation
are |ncluded StlII further addltlonal electronDtlve
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i nvention can be configured to provide an
el ectro-osnotic -punp (EOP) assenbly. According to

W@ biog/1za®pect, and as depicted in Figure 5 a PCT/US2009/039045
m croporated delivery matrix, 20(d) having a top
surface and an opposed bottom surface, can further
conprise an assenbly of one or nore first el ectrodes
PhRIdilegd i n electrical conmunication with the top
surface and an assenbly of one or nore second
el ectrodes 70 positioned in electrical comrunication
Wt R phibR fR Qb RRhS ¥ pErakent thikb&ene BSILEieH en AT b §sbj&an
be RhLpyided by any conventional electrode deposition
techniques know to one of skill in the art, such as,
f ordex@¥fI%, sputtering, el ectro-deposition, or
el apt hQedseSR 1HERPRIliE bethearth dEPHTRU RLidinGhé MiHrlk, ¥Rdeih RERast
be creab@eh _Qﬁ’thé’hf&bﬁlﬁilidﬂé%nédnféin ARGV S BaRNEgiedl afhidigde

S

assenpliiesy frén 3Rl sgGLévmdor control lable electrica
conmuni cation with a voltage or current source (V). A

st eddyt lagsprnedstmehiliss enhansebdisnassd wighiathe el ect ri cal
field to the permeant within the mcroporated matri x
can_induce a build up of perneant in the vicinity of
EneT s BITRGS=BH | YT Br bEGPEGOPSRRERY & * HpiGHve actn.

providing a relative boost to the diffusion gradient

riven transderpal deljivery into a.subject, In stil
Aot aphEp R S atefint Pl RuerE S aHE 4 i y
according to the present invention can further
conprise. a.thir r counter .el.ectrode renotely

doT GG PPty e e oEry T HEER S K At od to be

positioned in electrical comrunication with the skin

f subject... The .i ncorporation of. a.third, or counter
3 oPneTRL 3P b SulsEP R B i e ot " an
el ectronotive force capabl e of enhancing the novenent

f e r f r.om. m.sur f f ot

R S

coincident with the at |east one fornmed pathway in the
Ki ' : i L reci this

S e ish 0F pEtPh Sircif e Hlont RS AR AN Pt

transdermal flux efficiency since there will be

&S SEdatth oY cA& © viHehotn £ E)&%Qbﬁi@%nhe[htcé% 2 BACbhR 3.

the skin which still have the undisrupted stratum

corneum | ayer and do not have a formed pat hway open to

oherpel ARh & Liahes Svifeit ME pBifdoRtrol laBerd K& eleBted from the %roup
e

thr &Gsigh R LRLRIARRE ARbHuARItARS FIsbAGH ARAY 8n FRQ
operated according to a selective on-off cycling of

the various el ectrode assenblies within the

ab el A DMBhLINE 8 RHTR i 1RHS ?H@oﬂtrol%gént XA8Rhi€acilln a first
el ectro-osnotic punp cycle, the electro-osnotic punp
(EOP) can be activated by conpleting a circuit between
tiheTHel galth 0ROEinS € GARELILIE pHIRHR01aB&R Hid ARt ArgtEder to
create a relatively high concentration of the

bi oactive agent in the proximty of the m croporous
ApEThe@fhionclhine],actnhs watrac@nplisdshelcde bhygslymemt ri x.
During a second el ectro-transport cycle, one or both
of the first and second EOP el ectrode assenblies can
he. Tikgaghdf vhinh 11, kceantie pdlacid it ¥ aatet eolot pelgaege on
the particul ar bioactive agent to be transdermally
delivered. The third el ectrode assenbly, which can be
[osTleipavhdf clemni 2 whefeimtie pélemeiel b watey sotetile pody@aerd i n
communi cation with the surface of the skin, can then
be operated as a counter electrode. In this

el ectro-transport node, the electro-repul sive force
exerted on the bioactive agent can actively drive the
bi oactive agent into the mcropores of the subject. O
course, it should be appreciated that this

el ectro-transport node (ETM and the

el ectro-osnoti c- punp node (EOP) can be nodul ated in an
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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
walepenziioen t he particul ar permeant to be transeEr/nsi00%/039045

delivered and the current leyels applied to both the
EOP and ETM Whereas a roudﬁgcalculation can be nmade
that will ensure the pH of the viable tissues stays
wi thin some predeterm ned boundary, in practice, these
duty cycles can be determ ned experinentally by sinply
aﬁaﬁlerpgwa ok plain 1 hsieHisBe MaRfePMPHESs e erlm@ra PRYAEor
the effects of different duty cycles. A further
ature of this in entl n woul d be to jncorporate
égn@rerpgtc PEfeHt it ey gﬁrewoaﬁaseagbler%eneormtﬁurso?ub c
gerkbEREgngt WFt%§‘%”?é SERYE*Gnal to the system
controller such that a cl osed-I oop control circuit IS

enen Whi nsures that t
g il gﬂﬁl@l&ﬂ gﬁgavﬁlalgm tE watlc% 5(}1{;5%%%& I is sclcctc\g from the
sub%lgIr 1} Congsting ety Igng viny ?Cﬁl?ée]é:’rnﬂ cphytealluloRs

physlology environnmental factors, or other forces
fec the lo enV|rg
S

nce
L SRR T
bt ‘PIle

ustrated, the exenplary devi ce
conprlses a transdernal patch assenbly, conprising a

e BRI E S | R it SSuBHEY s BBl ar  ange

such that it has a top surface and an opposed bottom

PR  BREK) L g npt%fol Tl lg‘QHé@FCt%AAf ke
topgrg Cfogﬁlgm(?fo %981“81 PRy lgh ?n cr opor at ed

delivery reservoir conprises a top surface and an
I‘}gpﬂ?edﬁﬁ El‘a’ﬁ% PRy e‘?e(fr%efhc ﬁgir'o biific %edrr%gg l?sdc%wf:‘ﬁ%%g “’?%eysu& et
sur 5 %nea énﬁgstranog ggno %%f{ rr%rae ou n%llltes toa out ours.

positioned in electr|cal connunlcatlon W th the bott om

Er"f pecltch 8f %la hct%?qutﬂl} E}Fdrgph?l t&?r%@an? g dI ﬁve e%l h%l

e
posh _‘ccot%raan arc]1m1 1strat10n8 rod arole kom on Wll%lh Stt?l o ‘P2£3
of & subject A conplete circuit can t hen be created
bet ween at | east any two of the first, second and

[ | [ ISt
Pt %@ﬂé PR SR G A BhuER: b BBl P B
codt '8 el ectrical conmmunication with a voltage
or current source (not illustrated). EXAMPLES The

f29| ’h%vﬂ 4 o8 bf" %vhk e tﬂgadrlfllﬂfs{rﬂio%%cﬁﬁ%ltaﬁgeg rfl%“‘l a%%ut 12 to

P4 1RLA! hary
d|sc osur e and descr|pt|on of how t he deV|ces systens

and met hods cl ai ned herein are nade, perforned and
exaf ﬂle 8, fish A HIAG Ll ?Hl‘d ¥
eéqﬁ%%%% ° &H nvent?gﬁﬁ%ngrafeq%o?j%n% redb%llé
imt t e scope o what the inventors regard as their
|nvent|on Unl ess indicated otherwi se, parts are parts
by, YR Elvof&l@ﬁ'ip RhUER theSadRAEEESn Ferla rh%e@hoﬁ%blﬁ%t
tegpﬁ &ng pressure I's at or near nospheri c
onorp one |gure 7 reports the effect of perneant
dellvery patch t hi ckness on the in vitro drug rel ease

ki A p%&h @Elal\ﬁ@ﬂ %%rcﬂ?tﬁ@?(ﬁfﬁhlsg%dn\b%ﬁbfd ﬁﬁééﬁ hem fhut e
pr essil, Bv&HLRN. Four perneant delivery patches were
prepared accor |ng to the present invention. The four

matri ces each conprised ethylene vinyl acetate

copol ymer (EVA). The perneant formnul ati ons di sposed
within the EVA matrices conprised hydronorphone HC
(HM as the bioactive agent and mannitol and propyl ene
glycol (PG as filler conmponents and were
approximately 1.44 cmin area. The first patch had a
thlckness of approxrnately 1 00 nnrand conprlsed

. — o T



anal ysis, the cunul ati ve hydronorphone HCl rel ease and
relati ve percentage of hydronorphone HC rel ease for
we2ww/12609¢ he four perneant delivery patches ovRCT/UK09/039045
24-hour adm ni stration peri are reported by the
plots depicted in Figure 7."Figure 8 reports the nean
phar macoki netic profile (PK profile) for an exenplary
permeant delivery device according to the present
invention that was tested on the abdomen regi on of
28uthediatch of glam pamhrdsthe agmigiiptiantbsriodnzaess diopaept |
pat RMT R0 GFhUF havi ng a t hi ckness of approxi mately
1.4 mllinmeters and conprised 50 wei ght percent of an
et hyl ene vinyl acetate copolyner having approxi nately
A804RFintiFh ohe'aimat b WBTTHURR AMIA SIS NFEeG FeREGIo8Y 30Kt S
TheM PN CoMYBsi ti on conprised 25 wei ght per cent
hydr onor phone HCl (relative to the total weight
rcent of the perneant_ patch) as the pioactive agent
gﬁﬁ?@%@iﬁﬁ?% E@E‘E"*Hﬁﬁgﬁ“’fPIBEStri‘tioé‘lpﬁ’El? BES f‘EOHbabP}gJTtSaI
wei gHEtey o oget freant patch) as additional filler
conmponent. The mean serum hydr onor phone concentration
i,n the haprless rats as a function aof a 24-hour :
e ST B SRR § Bt M dip ety ibaeng OF a sublect
FertPANf™Ei trate Figure 9 reports the nean fentanyl
ci takpoawdr;wmil evel PK profile for perneant delivery
patches of the.present invention conprising differing
conteAPHEE% ?“ﬁ?“f alfP"&trate. In particular,
showni)i @ matégnpari son of nmean fentanyl citrate serum
l evel PK profiles for.delivery patches prepared
accor i ol BOBINEC I Ay VA ol der e
10% f ent iy PAEVFYA e Igr Rl apimetigen i %gﬁé;%ca
per meant” Fﬁe\rﬁgﬂyeé) PP BRIST WiOH 4 B nont RAYT
citrat e PR¥YH¥ i oactive agent: To prepare the patch,
manni tilat iesst shep@ahcabslitn gnian@H Aispast withidvke hedier e use.
The patch can then be prepared by charging
approxi mately 3000 ng of fentanyl citrate and
appriwsiysrerh ef ylaih8315 Ovhaginohidparmortioseldcrtl droa the gtoupnahsisting
al | e@nhagnal peatorsx maechanica potaesrsl 1dser paadtors e thy @ratilieyrosators.
Approxi mately 8550 ng of ethyl ene vinyl
acet ateconpri sed of approximately 40% vi nyl acetate
Sorpersesttm oéclaioe3 g ddiectint seidtfoeatdy] iem bed canductof efearengriyded
ci tinatstaanid phasical taitact Whik thetbvarlggch! metbranaksdetiaer sbfficient
C Ordnieryy owl gk picddgdidal mdmbrade toahdredlly sblae tadrp@togical ®embrane.
controlled container to a tenperature in the range of
approximately 80 Cto 120 C. After the mxture
adhllewgsem ofl daigh3 1, wheregiowa sl raercy g thithBlnmiissbermeerfaendevice.
then be transferred to a backing filmsuch as the
Scot chpak backing available from3Mr). Once deposited
éh. Theeydem kf dginndt, ethimin the halrefhilgipelmdast ivatberttale agem.
be conpressed between the backing |ayer and a
protective release liner |ayer (such as the 1521
Sonficeygtm eticlpol 3o mhyicaribe bioaatyve agenbis gwaitialiug. f r om
3Mr)) to provide a patch having a desired thickness.
After the patch material has cooled, the resulting
1371 Phessatiom pbelaige3 G dtherer the prgtcedrag paxentifavi ng a
surface area of, for exanple, approximately 1 cnR2. A
pat ch prepared according to the foregoi.ng procedure
SAnT hersyyterd PR ARG 0. 3dRTsHY BePgtedbiiE ttihinon of
bi oactive agent of approximately 3.8 ng fentanyl
citrate per patch. Prior to applying the exenplary
patch onto a test subject, the protection rel ease
| ayer would first be renoved to expose the bottom
surface of the matrix. Figure 9 shows that, in one
aspect of the present invention, fentanyl citrate can
be delivered through mcropores in the skin and that
the steady-state | evel can be controlled by the
fentanyl content of the delivery patch. Fentanyl Chase

Y T o R o a1
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after patch change or 18-22 hours after
m croporation). Serumwas separated fromthe bl ood
waa00ph1z899¢ or fentanyl anal ysis. Data gener at edP@lUS20091039045
a fentanyl chase study is shown in Figure 10. Twel ve
hours after application of e of the formul ations
(listed on the x-axis) the site was covered with a
sat tHeal aen benb@anyd, whtledheovisfivt bt AMdabherilosanl i ng
commenced. The y-axis represents the average serum
fentanyl |evels reached 6-10 hours after application
ab. Tieyienbatim $0hikic@the Fib&ti90BEmOls fERdnyl @RAESENT S
| evel s attained 6-10hours after a saturated fentanyl
citrate solution had been applied to freshly
ol CTIRROSteh @dcigiki 3., wheRm thhgerthaibilitl enlaBca ppapie Béntioh adent.
by covering a freshly mcroporated site for 12 hours
with a filmmade fromsolely EVA the delivery of
faerTlanydtemn 91 plaiey 4l tvddrcinfthepls aomroh pgonox iseiedtal fr@s thetggoup
wer @ngdkxingi o @etcinic dchie dsbdiemokne, epvdinaditinitd bnderiki | m
made from EVA mannitol or if covered with a saturated
mannitol solution. If, on the other hand, the site was
4B r Blic sgavranéclain 41 waeifein the pld d@iohbgegt & emdcariycidr
hydr onor phone, then fentanyl |evels were observed at
approxi mately 60% and 85% respectively of those
dit Hiersgglerh of clhine4 Ic emticol the pid sotioh agengia desodiimratpade.t s a
chart denonstrating the effect of adding polyvinyl
al cohol (PVA), a water-soluble polymer, to an insulin
46 Thel saistero f cleim 3, mihagintth¢ matis campesenetlbist preypolymer.
enhancer. The addition of the polyner affords an
extended profile of insulin delivery by controlling
el Bessestern ofielaign dnavhercingbe padzbe b & yanhmaeloe pélymai t he
film The matrix scaffold is conprised of ethylene
vinyl acetate (EVA). Figure 12 reports a chart
dé ftem o glaihdd, ahersix thepolumeriih g watehydlubleptlymes e
(EC), a water-insoluble polynmer to an insulin
fornmulation containing tris as a perneability
dRnHisesitem phelaig, theisinghe MRABIXGOMPHISH twe PIgREr§ Pakymers.
extended profile of insulin delivery by controlling
t he rel ease of drug and/or perneability enhancer from
el e sy Hem phele it Mhcis iR BREXCOmPELE) F‘%/ lg%sam@rwaé%rﬁwogw&
vi Ay @pdptdegsEspgyvateeelHble PR ™ET gure 13 reports a
chart denonstrating the effect of various perneability
enhancers on exenatide delivery in the hairless rat.
Al RS g Ol BOFEtIEac YACE eolhigipeenern ae?%‘ete&aff%lhthe
contr iRy tperS Y Qs VYT hstatt and el hesi4ose 10. 5 ng/ )
and the agent of interest (3% wv) was applied over
the site. A.fresh solution was -applied over the
sitt EevEry of g Aot Bl BF%%?E‘%&%‘?% Fsplepig Trom the
exeHath YaSIFIEATPOLFEY o83 ehygely ROV REOIBdi um citrat e
pr RANIEY QYR steady |evel s for the 24 hour period,
the use of either succinic acid or nmaleic acid

rovi ded enhanced | evels. Figure 14 reports a chart
ekt S Sre o B SPHP LN ERRR (g g

ethyl cellulose (EC) in a fornulation designed to

.eve extended_gdelivery of enat i de over 2 ur
%ﬁﬁ@d&étgﬁeﬁﬁmﬂg b S EO S B R i
and AR NSO T REN SHIE A PREAR Y o o
formul ati on containing 57% di sodiuntitrate
(DiNaCitrate). The matrix scaffold is conprised of

et hyl ene vinyl acetate (EVA). Figure 15 reports a
chart denonstrating the effect of pol yner and/or
permeabi lity enhanceres on in vitro exenatide rel ease.
The identity or conposition of the perneability
enhancer can be nodified to alter the dissolution
profile of the filnms. For exanple, 30% et hyl

cellul ose-containing filnms rel ease exenatide at a
faster rate than 45% et hyl cellul ose-containing filns.
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mai nt enance of pore perneability. Polynmeric filns were
prepared with EVA and -70% of the perneability

wenvanzees | i sted. Hairless rats were m cropor aR€HUs29d9/039045
the filnms were placed on tq% m croporated site for 12
hours, after which tine the polyneric filmwas
replaced with a liquid reservoir patch containing a

fsantianyited ot E18E3 5 Anbeidie BAEPHiIRGh&At RAYvelQUS IS

Ver QbiBbL A RehinibthtibA ferRRSENEE Bém 8B4t PEiMRARD bbduy 24
enhapger (i.e. filns containing 100% EVA only) the

fentanyl |evels achieved after application of a
fentanyl solution were <5 ng/nL, however, as shown,

tsBeTHicnGltbia ioPRaipf 50 VMBERAANS hidfoBNRANRERLS RUAHLER. the

Si et t8#Yn MnitiethHeibn h&HddMind B bisout I iR t9hbdub g4
skifpuygt the site after final patch renoval is shown

for reference on the right axis. It is to be noted
that this is sinply one non-limting exanple of a

S6! BRN (6m FeLIRds £, QhelceneidgiakirafonPeris®alids iffovh about 12

enhgng&k ok denti ty on the mai ntenance of pore
perneability. OQther nethods as well as other

perneability enhancers may be used and tested.\What is
Gl arieRdsts ‘of dainf's PaheRinf 8¢ adiBhisiATonPricd REERERR about 12
t hrigygdut a4 hbglk 0gi cal nenbrane of a subject conprising:
a) a matrix; b) at |east one hydrophilic perneant

di sposed within the matri x, wherein at |east a portion
ok. T yiyd o phinl 54 whefcBadhdriaRtretichHetvErahges Bioal Hgucal
NI 15duldlt6 abRE €2 H&[s.from t he subject; and c) at | east
one perneability enhancer disposed within the matri x.
2. The patch of claim1l, wherein the hydrophilic

Ber TiRaRiteh $f claidh OAGheME tBYLdHhinisPatiohperiBiagEes GonCdbadit s to
2, abereinduishe bi oactive agent is a protein drug. 4.
The patch of claim 3, wherein the protein drug is
exenatide. 5. The patch of claim3, wherein the

B0 O IR spstelh W@ clhidn §4) Swhkieih th®adnlihRtrgh@bri@f raéed iffvnPabout 1
wher®k 1 dbbe dlicaact i ve agent i s hydronorphone. 7. The
patch of claim 2, wherein the bioactive agent is
fentanyl citrate. 8. The patch of claim1, wherein the
& Tiealpstbin by cleinhsd) edereinsthaadrdn B o@icdh@kried@nges frofeabpat ic h
of Iluatonab8uyt Mvarsei n the pH control agent is selected
fromthe group consisting of succinic acid, disodium
citrate, trisodiumcitrate, and tris. 10. The patch of
O ' s@stemto€ cleinns4, hérephl thomtnioistragameriodsrasgs dioni about 5
acidinuttd to aboet Ipatueh of claim 8, wherein the pH contro
agent is disodiumcitrate. 12. The patch of claim1,
wherein the matri x conprises at |east one polyner. 13.
TReTlpat abm of cleinas swh2ieinvihe adminis triteon potiydmngds Sroan abatitey

I nsoinufek & gholityinkerur. 14. The patch of claim 12, wherein
the polyner is a water soluble polyner.15. The patch
of claim 12, wherein the matrix conprises two or nore
P! A metted fdGlelidrag paptoiranf though abidbgicaheershrand dfe subject
rampiisingonpri ses at | east one water insol uble polyner
and .a S .wat er .sol ubl e. ) The patch
o 0 brfghe Bl R SRR R BB by yiver s
sel®cledn§ r prtch mephysical porgan wiith séid gnodr mat mjdrepraesy ivhygrkin
acet atad paich @nipyikescel | ul ose. 18. The patch of claim
14, whergjp4.he water soluble polymer is selected from
t he group corisi sting of: polyethylene glycol,

pol yviinytk leadt ohlaptdropdii peuhepui disopsdrwithin the meatrixl 9 herFhoent
pat ch ofleast apanidn offther ltyldeaphidio ppmicgntrogn dissadteub bialagyeal
control agent. 20. The patch of claim 19, wherein the
solubility control agent is selected fromthe group
consi sting of: sodium chloride and amoni um sul f at e.
21. The patch of claim1, wherein the hydrophilic
pernmeant is delivered to the subject for an

adm ni stration period ranging fromabout 5 mnutes to
about 24 hours. 22. The patch of claim19, wherein the

I D L oy I I T s ' g,



about 24 hours. 24. The patch of claim 22, wherein the
adm ni stration period ranges fromabout 12 to about 24
whowpa24026. The patch of claim 21, wherein thePCT/US2009/039045
adm ni stration period rang fromabout 6 hours to
about 12 hours. 26. The pat of claim 22, wherein the
adm ni stration period ranges fromabout 6 hours to
about 12,10k SeceRéd frdM8hd@bebt Rfoudl @iddm br mRehREdpotdle
adm ni stp@tion period ranges fromabout 1 hour to
about 6 hours.28. The patch of claim 22, wherein the
adni niiis t2f lgest oA lbf‘émp%bdhtv sphyecer dispesed yishin the Mattix. ¢ o
about 6 hours. 29. The patch of claim21, wherein the
adm ni stration period ranges fromahout 5 mnute
ABolftc MethsAf clagp 64 THCTORIE g T IRPTSIHETOPOrCY i ¢ OélinFﬁ e
adrdeics ffrpaltth%gfob%?qné@tn?gaﬁg@grma# BB BeChynighl m9faé°§&t1%§er
aboratarsgd hydraylic pRraéqrst em f or del i vering a per meant
through a bi ol ogi cal nenbrane of a subject conpr|S|ng
n,@}eporator and b) Eatch wher ei.n said

j1agtlod gf) laaﬂﬁﬁtwfrekel ffie o PR THETAPH AT OB snFq‘ psing a
perfr?éfa@‘r?pdwlggs@@anwa@ﬁm SP'I’?é*“%‘u‘ﬁltHhD’%Cal\Rﬂéi‘céWﬁt ¢ higlggigal
a poshbraws grlekiyes S‘lﬁ}%!%ﬁﬁ‘?rgi’ © the pirlogicpl rerpbraeste dregaaaliy,
bi ot wi bitseistlm@r@tei ved from the subject through
a n1cropore formed by said porator; and i) at |east
one _perneabi | ity enhancer disposed within the matri x.
$7. Theacthqdgf B P4V her G B ONGHERYIE MigaPYess Eyppd pdng
sel hinttde Frusierecedeyenh consisting of: t herma
porators nechanlcal porators, |aser porators, and

draullc or h st.em of claim.31,
J%e% tpetog %&w éiowherfgn Q[le ﬁ\@%)épleﬁ%%@f%& cohigilipg ogent
pl aced in substantlal physical contact with the

I.al.ogi cal rape to.deliver.sufficient energy to
Dbt 5Bt TR it s Dl ey S Aes Gy

bi ol ogi cal nmenbrane. 34. The system of claim 31,

ool el SeREh B St Peorifniye® odfily (he o°

hydrophlllc pernmeant is a bioactive agent. 36. The
g’{‘he megfl dc olfaclagla%é,.mherelrrl 31[ nrottgle dpu:gc%s? f%ltsﬂg]\ée \7‘912?; Ins t ﬁe
proteln drug IS exenatlde 38 The system of claim 36,
[ N em of
el Bl 8 it b Vel o gL
hydr onor phone. 40. The system of claim 35, wherein the
0 OARLA AT lm 8, JIRAAME LAk it EiguSt em of
alm 31, ereln the per neabi anc rirs a pH
control agent. 42. The system of cIa|n141 wherein the
B BRI AR 6kt SyIRELiS e Ernfch Oyt dAGarREON R p AR b o
of succinic acid, disodiumcitrate, trisodiumcitrafe
and tris. 43. The system of claim41, wherein the pH

8Nt HeGhetRAEITclalins 73 Upteckdih the PET Dntrdidgent e R¥RE @8mAhe group

cl aomidking 0‘6@@&%‘1&1&&7le@d'hrﬁ‘eﬁlta[eo{rlséﬁgﬁtcnfa% g Sedi um
citrate. 45 The system of claim 31, wherein the

matri x conprises at | east one polynmer. 46. The system
a6, Tllcahdhdtbor B 18] Whekdi R QHYIIB ol Eerﬁl ivRb@hic higol ubl e
pol ymer. 47. The system of claim 45, wherein the
polynmer is a water soluble polyner. 48. The system of
7 &t e rA&ho dTRTagth 14 LR rdithE ikl OAAFIRLER S divvdivd citfdee

pol yners. 49. The systen1op claim 48, wherein the
matri x conprises at | east one water insol uble polymer
and at | east one water sol uble polyner. 50. The system
of claim46, wherein the water insoluble polyner is

sel ected fromthe group consisting of: ethylene vinyl
acetate and ethyl cellulose. 51. The system of claim
47, wherein the water soluble polyner is selected from
the group consisting of: polyethylene glycol,

pol yvi nyl al cohol, and



pol yvi nyl pyrrol i done 52. The system of cl ai m 31,
further conprising a solubility control agent. 53. The
WGey®barnoed cl aim 52, wherein the solubility coPCT/B52009/039045
agent is selected fromthe oup consisting of: sodium
chlori de and ammoni um sul f at/e. 54. The system of claim

31, wherein the hydrophilic perneant is delivered to
t7ReTIRUR RS offcRim 38, AN {13 tfadt QMpRRES @ LattRAYpEIGmEL OM
about 5 mnutes to about 24 hours. 55. The system of
claim52, wherein the hydrophilic pernmeant is

del Tneah&Bbd oF clal® 78 UWbc@sh the Qblyair R AR IkirStsoRibic@dlyRR%.I od
rangi ng fromabout 5 mnutes to about 24 hours. 56.
The system of claim 54, wherein the adm nistration

307 TIRMndtRES 1airh OB) vatleedii thd PolymenR@Utate?4olaBld HBlynkr. The
system of claim55, wherein the adm nistration period
ranges from about 12 to about 24 hours. 58. The system
&l . THeahdthd@kof clafive 178, whekdire tha ahimitrid. Sotnipaik ésavo [pe mioztholyage S
from about 6 hours to about 12 hours. 59. The system
of claim55, wherein the adm nistration period ranges
82 ohheatahuid @ ctaim &b,oudierci2 the auatisx cotifprischhae leagtohewnef insoluble
cl gpaigrbet andvdndeari snetwrgeraoloblaipstymat.i on peri od ranges
fromabout 1 hour to about 6 hours. 61. The system of
cl aim 55, wherein the adm nistration period ranges

f88 ohheathouid df chon 79 tvoheadio tie wéitdn dypleble §2lyniths sslygtefmfthe
cl agroubebpsivimerofi athytidne vagiraetast andtethyhcqblelos@d r anges
fromabout 5 mnutes to about lhour. 63. The system of
cl aim 55, wherein the adm nistration period ranges

f8¢ ohheahahid & chim§0.esheran b eater $diohle polgder iAsetest didicont e
del growgr Gongjstangpér pobaritylanh glyaglhpdybind lalsgha@d aindmembr ane  of
a subyveotipycohpedesi ng: a) form ng one or mcropores in
t he bi ol ogi cal nenbrane; and b) placing a patch in
physi cal contact with said one or nore m cropores,

Wwh eTlei metbal o chat o, fooinp comprssing 9 sodubmtay céntrol jgeat | east
one hydrophilic pernmeant disposed within the matrix,
wherein at |east a portion of the hydrophilic perneant
danT i eatladdad clapm 86 .oV hsgriie thie wolukilityranirel gent éscheleetgdnromehe
s ubgrewrt conkistoggit: sodiuth diheido pndrammomiiosolfde.-es; and i) at
| east one perneability enhancer disposed within the
matri x. 65. The nethod of claim64, wherein the one or
#3r Bherhethasiadiclam af evifeetimhd hyidioplyliapateoind és detivared taghe

gr cwpicetdprsdnsadimgystestion pérendrrailginsoirem alpayit S moritesrip elzdut 24
porlmusr s, | aser porators, and hydraulic porators. 66.
The nethod of claim64, wherein the one or nore

m cropores are formed usi n% a heat conducting el ement
B abheangthodsafistaira 86, veherqimihs ihg drioply bppaeeangist delivdyed to the

bi ofubigrtcar anrpdmrigtragion perehdlringang fsen fhapi & minusesdp glyout &4

t hehdvisol ogi cal nenbrane to thermally ablate said

bi ol ogi cal nenbrane. 67. The net hod of cl ai m 64,
wherein the one or nore mcropores are formed using a
t8Ai Phefgthadi afsiaire 87 nvherdinthe admpisgiationsgriot rrageretdrp abayt 12
cl aorbd4 24 Wpwst.ei n t he hydrophilic perneant is a

bi oactive agent. 69. The nethod of claim 68, wherein

t he bioactive agent is a protein drug. 70. The net hod
&P Bheanetheionf clafia B8 wherdie the pdmiisratien igpriod rasgesrfzam aleout 12
71.tovhentgéhpel of claim 69, wherein the protein drug
is insulin. 72. The nmethod of claim68, wherein the

bi oactive agent is hydronorphone. 73. The net hod of

Ol al i sghod Heledn §7 o Hieran g efmipdstigiamieriod ranget fagyy pbout 6
ci thoggsgo about 12 hours.



74. The nethod of claim64, wherein the perneability

enhancer is a pH control agent. 75. The nethod of
web@pmnedpde wherein the pH control agent is selBCT/E82009/039045

fromthe group consisting q; succi nic acid, disodium

citrate, trisodiumcitrate, and tris. 76. The method

of claim74, wherein the pH control agent is succinic

acid. 77. The nethod of claim74, wherein the pH

cont r ol agent s disodiumcitrate. 78. The net hod of

c?PanrﬁIBﬁZt od gf sfadm 8.t hergim the pdmindyiafionsResiog fanggsfEqm gt 6 to

pol 8PRE12 TpYrs. The net hod of claim 78, wherein the

polymer is a water insoluble polyner. 80. The nethod

of claim78, wherein the polynper i.s a water sol ubl e

(61 Varepethashof cipgra Shayhieain e adingyiten poRid Fagises fgppabout 1

mat FUk b 88 t wo or nore pol yners. 82. The net hod

of claim8l, wherein the matri x conprises at | east one

rin bl e nmer. and at .| east one water sol uble
E@J?% l‘FﬂB%gﬂe‘%’/}%“dn aé‘Flgtlsr‘i‘ia?@l PRRIE FavEES fFoTR aRest by
U 191 890 WARMEr is selected fromthe group
oonS|st|ng of ethylene vi nyl acetate and et hyl

I ].ul ose. tho of claim erein the
S8 a3t Shotd th iy gy ey Biipabout
cod§W§F?H§18?t %%gyethylene gl ycol , pol yvinyl al cohol,
and ponvinyIpyrrolldone 85. The method of cl ai m 64,

f lybilit trol t
o hikehes ﬁfﬁg g herh R simboaLisrron FESR ey ghoul 0

agentuies tog & frontthe group consisting of: sodium
ohIorlde and annonluntsulfate 87. The nethod of claim
the h dro e neant i s
Tlgetm tng@t R BRI B
abot[‘.?ta"s lhlﬁtf ‘§nP8“ &Eé Bur s. B. The met%qidglbf

cl ai m 85, mhereln t he hydrophlllo perneant is

gg TReHa g o‘f ol V{’Shuéé h}/%éplp adrrﬁ]e rht Sifir 1\tfe|reo nggsu ject
The h%?%i n%?”@PﬁPﬁF%glﬁﬂﬁ 9% t he adntnlg?£2t|on

perlod ranges from about 12 to about 24 hours. 90. The
@Btﬂl %il o‘t; Icl‘rajlum %} }Ie\:?netile dr? fh? a%%galn 1ts r&%ltl\! Olgl tg ﬁlr It gd d
nsgﬁ t fro aé()l n1 tra n 1'10% o € nme 0

8 m %ﬁl WHEHETR" PRE ﬁtlon period ranges
frontabout 6 hours to about 12 hours 92. The et hod of

]‘jrbg;" E ‘3%1 %adﬁ%ﬂ Fl’atb E&h iegﬂh;% 'hgﬁlfosggé’ﬂefﬁt%&dt fd i BHEER the

i et ratlon peri od ranges
frontabout 1 hour to about 6 hours. 94. The net hod of

]ﬁpgl m1§n gﬂﬁﬁ?e Sgd?oﬁahffl@ é)gl%{af.ﬁtgs ﬁ&ﬁ'/%l% to

cIa ereln t ntnls ratlon peri od ranges
frontabout 5 m nutes to about 1 hour. 96. The net hod

b2C! 2 00,88m MRBEERD HilG R e
ffoabE\ Sadmlntttaéanha @09 QH P RRS BN EAORE

wherel n' t rop e perneant IS dellvered
to the subject for an adntnlstratlon period of about 3

q@é’ S ¢S fénpcﬁtcﬁlﬂngﬁ \gﬂe‘f"& th 19& ﬁl@ﬁl I@’d@ﬁ@&&i 'Joi fre
pefaﬁéﬁtﬁa SR ANBLER Ll ?fﬂ Prer s t

stration period of about ays. 99. The patch
of claim 19, mhereln the hydrophilic perneant is

qgh ' V%@QS*@QI drlafains B Rl B h?@roaﬂm L Sbatd RNvRE] ok
t he h{/%b’t fora n Mﬁmsn]aggngérb% Jab &119791:1 aim 19, wherein

drophilic perne is del |vered to the subject
for an adm nistration period of about 7 days. 101. The
system of claim 31, wherein the hydrophilic pernmeant
is delivered to the subject for an adm nistration
peri od of about 3 days. 102. The system of claim 31,
wherein the hydrophilic pernmeant is delivered to the



subject for an adm ni stration period of about 7 days.
103. The system of claim52, wherein the hydrophilic
W@erne24096 i S delivered to the subject for an PCT/US2009/039045
adm ni stration period of abqut 3 days. 104. The system
of claim 52, wherein the hytrophilic perneant is
delivered to the subject for an adm nistration period
of about 7 days.105. The net hod of claim 64, wherein
the hydrophilic perneant is delivered to the subject
f18¢- a_ryl{h%’a‘ﬁ‘ihﬁﬁl ek qlaim Ynwperin dhe hyrrophidigpernegutys deliveisd torthe
net WBKCtdPT 3y sdminigptionaeiadioh 2paé 3 WX ophi | i ¢ per neant
is delivered to the subject for an adm nistration
period of about 7 days, 107. The nethod of claim 85,
WAEr et Pﬁ‘goqi??%?%ﬁ‘rﬁ4t Vecrpa thedidfoppgio @éqn?e%trl%eehtvsreg fpthe
subjuBieet fpin adpinidatian Beosiaf abrubédpvd of about 3 days.
108. The nethod of claim 85, wherein the hydrophilic

ﬁg?nms %E‘% ?llgipggil | %\églirgggwggreitghe %/ﬂl%pg% Q{er%ear?tr}s delivered to the

sugjlect for an administration period of about 3 days:

108. The method of claim 85, wherein the hydrophilic permeant is delivered to the
subject for an administration period of about 7 days.



