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METHOD AND DEVI CE FOR ENHANCI NG TRANSDERVAL AGENT FLUX
FI ELD OF THE PRESENT | NVENTI ON [ 0001] The present

wonveiesan rel ates generally to devices for tragsaseewan25169

delivery and sanpling of agents. More particularly,
this inventigon relates to the transdernal delivery of

agent's t hr ougHEITHIRANDREYICE FORHNHANGING
transder mal sanpl TRANSDERMAE AGENMIGFLEXy surface,
such as gl ucose, other body anal ytes and substances of

abuse, such as hal L] Gl BACKGROUND

OF THE | NVENTI oﬁ%@ﬁ?ﬁﬁ@.ﬁéﬁ&f ﬁﬁ&h@gnsder mal

B o L A R B AP Bl ry and
sahipljog uf hgemts. Adsregradiondaly] thésinvérdionhrelatus na thelteachgddaynal delivery
qdfel ivery across. a body sur{ ace continues to _grow as

ReeHs Heteh badywriseqias well s thedrapsdepehsanplingpigeenis from a
: . o )
0 RS AR ol LA L30T oPY B ch o

alcdkios franidledit dvngs.” drug” are used interchangeably herein
and broadly include physiologically or
phar macol ogi cal |y active substances for producing a

| ocal i zed or Sys%‘g%%éﬁ[&n@ﬂOﬁﬁﬂMﬁﬂ manmal s,

i ncl udi ng human es, "avi‘ans, val'uabl e

[000E SThiegeshiLihe hahsier@piatelived of BedBfidiil apdids, edeci0ky such agents
adm nistering to |laboratory animals, such as m ce,

asdigh mglerwerWeighs pepdidas. prcing ried ohgrauplspédestaad ygcenasoto the
0 BYRROR Boros S B L L B o PE NG puggber of such
thédib4lyaRefu® hodht PR gWEaR@becdnhCavailablosh BRECSuandek and pure
illicit dr u?‘s etc. that can be sanpl ed through the

fokiun The Goos[binlegicallerative asht’y Sagpnit "substanmst eud Adyeat ave used
still face significant. prgblens.. For. anple, in. man .
lristane2b o oy B B P s il P Sl active
SubEaRE fEMRodldink & Bochigedloh kfkt@nt eFRciirREdeR iR nfhashilgd
therapeutic effect due to their |arge size/nol ecul ar
ndiudging hamdheand pratoales,tayians, ahmbletdommstyt howgehold) sport or farm

at hways res, hair follicles, etc.) that exist.in .
Brualigior PSRl © i Spuadioblatf. b Shin oy giged pigs, and
t%??g%op?{)nﬂct)tg%{érﬁg Sso WRd1Gde HBLHRIeE AR A IR REHLBSHIE analytes
that are found in the. tissue, interstitial fluid and/or blood, alcohol, licit substances, and

illicit drugs, etc. that can be sampled through the skin.

[0003] Transdermal delivery of the noted agents still face significant problems. For
example, in many instances, the rate of delivery or flux of such agents through the skin
is insufficient to produce a desired therapeutic effect due to their large size/molecular
weight and/or inability to pass through natural pathways (pores, hair follicles, etc.) that
exist in the skin. Likewise, the passive flux of small (e.g., 200 to 500 daltons) water

soluble agent molecules is often limited.

[0004] One method of increasing the transdermal delivery of agents is through the

application of an electric current across the body surface, which is commonly referred
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[ 0004] One nethod of increasing the transder nal
delivery of agents is through the application of an

wehewstonéda1cur rent across the body surface, whi eQTiUus2004/025169

comonl y referredto as electrotransport As is mell
known in the art, "electrotransport” refers gener al

tp @5 {electiofansnget" oAsas wehknpwn i thegent elecirofransperty rr@fgrsaenerally

I i Kj
T RAEE IER Bt QWD e i Soq RS St Pocy
soffa¢d) euchos Rkin, ﬁmb@u(hiﬁ&ﬂbﬁhe@ Rk aad tHeylikeh he pRnkgat ofhe
of an electri cal potential, which results in the

3@9@1 i gupeshoremhanced byithe aplicaian ofiatelesioal Bptental, which results
PR BB R SRt s R o R By Miepedsheagent

be attained in various manners. One w dely used
el ectrotransport process, iontophoresis, involves the

[@Q‘éﬂtThWCM}meﬁ@(ﬁ agerih tsoteh agfodyisarfaescran dssittained in various

B Gt R b8 Bk BosPs BbbRARS R biver e

AdRidalll/h hﬁdﬁé@@tr&wgﬁﬂ’%@mﬁgém%ﬁﬁ EletrbsHm d4a) ekotRdr 1tk of
electric field | ectroporation, still anot her type of

@@@tm@ppamsws&, lnwmwlthfemovmel}jﬁ Qaglefel@thlélhth@@@ﬁmt through a

ey il fih LR o e APy aﬁﬁﬁ@ Phefichn 80 angfravpe of

etlél@r%tﬁﬁh?oﬁf inVbR e HRHAGBSS Sﬁm{;%gm &Pgtﬁ oEés"fgrmed by applying a

si mul eously to different
higicvoltign glepiricahmiliceiom hehbane. ohrmmpmsitahcassrngre\/tbmn one of these

herein its broadest ssib retation,

PRt bihe QSrBErE By Fpepv oS ErEHEed 1+ anspor

of at |east one charged or uncharged agent, or

m xtures thereof, regardless of the specific
[feediahéceondisglytite tdnincelectretragpott” isgiwntheadih yts bedadgst possible
transparted, iOOO? El ect[ot ransport. de

la@ﬁmstamny to fpetuds dhselsgrarllygaiycrdop en‘&?é’PH Ver%mty)f phlegst one
emﬂl B4 fficn %fggaa elﬁp&fth&%ur(:&l reof F%Q%a)fﬂ%@df‘%ﬁé%qeci{?c
r a e

e a ive to i Ve of non-electr assi
rhéchasidelgybly wieth the ayent Hoxewaly, beﬁngttdmpontemc reases in
transdermal delivery rates and reductions in
pol ypepti de degradation during transdermal delivery

O N PN, PRI iAo
psletulealéigl spbdesteld), pulygeptidss),aolated ioieissing ombdelebigically

beneficial agent, a skin perneation enhancer, The term
asgiétpdr@ansd@ﬁn wieliversr Howevey, uthey ingsesgesia tignserpal delivery rates

it R R R

desirable.

[0008] One method of increasing the agent transdermal delivery rate involves pre-
treating the skin with, or co-delivering with the beneficial agent, a skin permeation
enhancer. The term "permeation enhancer" is broadly used herein to describe a
substance which, when applied to a body surface through which the agent is delivered,
enhances its flux therethrough. The mechanism may involve a reduction of the

electrical resistance of the body surface to the passage of the agent therethrough, an
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enhances its flux therethrough. The nmechani sm may
i nvol ve a reduction of the electrical resistance of
woheoslhaemi1 surface to the passage of the agent PCT/US2004/025169
t her et hrough, anincrease in the pernselectivity and/or
perneability of the b(ﬂy surface, the creation

HIW%HSB ahthem@n}a%almgné an ?rdaﬁgwe%%fymfdbe oy sysiace, aﬁmrs%ﬁon of
hgdfoﬁﬂgﬁgda% g@%hdtﬁ%g%@g u%d}o?%réaﬁ% (fud: degradation of

enz ring el ectrotrans
t}[leosigéﬁﬂ (el ectegralalau@l By sion bmmm@m@ dleditaniport,
mechanically disrupt the skin in order to enhance
transdermal flux, such as disclosed in U S. Patent

[Nﬁfg& lgi ?e]h g%gsg 'b%%ﬁ'x%?n}; &ée%ﬁg?og@g&ag%c&g% d}sgl %glge' sg(tl n'in order to
efthance $raR@trrASIAixS Suthichs tdisclased irel). Se Paht Nod)3R 14RA76 8dued to

No. Re 25,637 issued to Kravitz et al. and PCT Pub.
Gaoderun g61.37.258 544riseuedits @r@wi ableRe®823 ispiaddp Lype et al,

SedsEar i PerRisll WS UGB NG B3 sBoR B Reats et al. and

PEEPES Nd. WO 98/ 378 55 NehoesSlosddaeticed typlidadly sikilife tubbifr or
piercing elements disclosed in these references

cgbmb'rcal $ty116@xtfememélb'pdﬂ7@uglm Garsrtql dpesodiselosathausd effother shapes,

1 B oy G 1B E EER Shnie oty R iovt & g eferences
gBh&hLY Bte®d SABEHIScPLrIySie adBii T8 Sndnibek HBcE kd NpAdoOhBRT sheet.
to keep the drug transmtting pathmays open, which
pat hways are cut t hr ough the stratum corneum by the

[Mﬁ@&%ﬁé@& s BB B e B ey etoments
h! di%e upfhetsiaﬁ iHofdP RS I@ée%%é g, traBE}ﬁuﬁﬁ’g PRhwaPs &fen, which

s and simlar anchoring el enents on
pm:}mrayp e et thirouph the straeitiocsuinybictha Irﬂne)rmgm] g:t@nsl Seky dor

eég@te hegg 381}% %ooogwb 972’58 @%ﬁ%@@ %2@31{8%3%(%& KHFRely

sﬁfall%liemf'?hé@ﬁ&!)prﬁrﬁ@f%nshﬁl\é'fGHn ol Jtbattls d91 11ar a chonng

ent-transmtti opehi ngs t er et hrough.
eﬂmuserm sikihe rmbmpromitloam isftackenicatigh chalﬁdﬂgmgchndtadds mxhé acse_
A plurality of etched and punched m croprojections
extend roughly per pendi cularly fromthe skin distal

f r i t chﬂ ' :

[?(%1 1jloﬁheclglécté OPJ%a en%n.@e d%%ﬁ) é[c;)ir{) I;é’? g@féﬁ% \? &@44@ are in
teafemaif a&ﬁmrthetamﬂaétl Hagl)ngtahﬁu:@gmf dgﬁntﬁ@ﬁisﬁntﬂﬁg@paﬁngd’le
skin distal surface of the sheet. The m croprojecti on

tbﬁf?@%‘/o%hd Tihg shegl Bas 2 sk proxingl siFface Mmd skin disied seifacs. A
P %rﬁ Qriktchid ];ﬁcf §un%ﬂgd ﬁrl?ér r%_] e@ﬁgns &tér{aeroﬁgﬂl? pg%lep(%cﬁgﬂy from

Ve over or s r Securin
théskth @186 sdrfde JPtHR shb. N@s%bﬁ&éé@ed to contain (in the case of agent

delivery) or receive (in the case of agent sampling) the agent is positioned on the skin
distal surface of the sheet. The microprojection array and the agent reservoir are then
pressed onto the skin surface and maintained on the skin using an adhesive overlay or

similar securing means, as shown in Figure 1 of Pub. No. WO 97/48440.

[00012] As illustrated in Figure 1 and discussed in detail in the noted publication,

sheet member 6, having the microprojections 4 extending from a skin distal surface
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[00012] As illustrated in Figure 1 and discussed in

detail in the noted publication, sheet nenber 6,
waavisrgedshe ni croproj ections 4 extendi ng from BCSRISZN04/025169

di stal surfacethereof, is placed on the skin with the

m croproj ections 4 penetrating into the skin surface, .
theeofaigahaced endhe/ghin with thesmigientalcshonsfepesieirating imigythe skin

side sheet 6. The, st | S L: n e
ST SRy reset 20 SshREh Shdnd St b s By B 8 1he

stre@ste it ReldAg pildeb h e kil 3@BEan Svirhgragivingdadhdslivé taited on at
the mecr oprglj ections can be configured to inc|ude

Igest the periphdral susfaessts thereef. draddisionyfhe axcrepryeddions pan be

retaining t m croprojecti.ons, W thin t Ki. 0 .
P Ol Sno Rk Rl Gl Sh By Al 0 Lipgninipe the
et §eckions vadMeRlskin. conposed of soft conpli ant

material s such as gels. Such soft conpliant, and even

flowable, materials were preferred for use in

' tion with sheet er 6 si th I terial
a" ey R PR 77 o TReEise AP R TR Elireot erBpny Cgmposed
JfRoRLORPLIAR ARGl SR a8 sEI8C BuGPHREI MM ant) a8ilf leGerBRowable,
[00014] "As disclosed in U S. Patent pli'cati on No

140 S WeropraferrellfS, usPin corfutstioNusth heetan@nbs wance the gel
2002/0177839,_ apd 2002/ 0128599, ich are full .
e SOH SOV e T iSO GS bf et Pewi’efpé B oipRorcgme into
have.dnbe: ashisks sgent that is to be delivered coated

0

n the mcroprojections instead of contained in a
physical reservoir. This elimnates the necessity of a

PR T ¢ ebaver SonSoEner ctpriat Nea 15 S FadS bt pub.
Igc?s? 86090193708 %Fhob /(P78 1 a@l\a’;@@b/ O@ﬁi@a%ﬁchrﬁrg ﬁ?ﬁ{/iﬁjsorporated.

ction systens I's however e risk of physica
wirsfekack hereid)ét is padsiblgid iavmtlicwetine agap tioyt éctbibenislivered
during insertion of the mcroprojections into and )
qRied 9§ the mEcTeRiojeCtipnsEnstead ioRY R émslcage%eﬁ\@lf- This
m_G ! i d i ) ; ) .
ethlmsléél}gg %}Eﬁ%&éﬁ%@ﬁogﬁn %plrn%gee}ahér%g%la@gneg}rc;l? E:rg?&é\%lop'iﬂheansﬁeﬁt

fBiralleRsOhesinBRRicangedfyaliydat the gesehatr. has been pl aced
thereon. It is thus possible to dislodge sone or al
of the coating whereby sone or all of the coating is

irnserted.into.the ski . . .

T e o DL
PHgsiealdy dkplakihe tHeoatisy #8§8hé fi@opdfectibhduridddBddtiorfof the
prior ‘art exanple of mcroproj ection array _is shown
migrdfirgjections into and through the skin (1.e., stratum corneum). As the
microprojections are inserted into the skin, the skin tissue will push and rub up against
the microprojections and any coating that has been placed thereon. It is thus possible to
dislodge some or all of the coating whereby some or all of the coating is not inserted
into the skin, not exposed to interstitial fluid and not dissolved and, hence, not made
available for release into the skin.

[00016] A prior art example of microprojection array is shown in Fig. 1.

Microprojection array 10 is composed of sheet 14 with microprojections 12 having

been formed or etched out of sheet 14. The etching process or forming process forms
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M croproj ection array 10 is conposed of sheet 14 with

m croprojections 12 having been fornmed or etched out
wofowsheets1 14. The etching process or form ng pPOTAS3004/025169
formsm croprojections 12 and openings 16. The

m croprojections 12 are then bent up and qut of the -
IBICEIPEOI6FLI0NE d dtand ppeningrohty | Thegmickywp) eftrnsi 1g, arq thep hepigip and
o%gp%ez):ﬂﬂe%?gﬁe Q?4any of the m croprojections 12 that

are protected. T i croprojection array is placed upon
and inserted into body surface, all faces of the

m croprojections 12 will be exigosed to contact with

(081 B ody skawt Bldgahdherh arenederiagisirg any 9§ the mjqroprpigctions 12

O e S

saffcd] B FatRE of fRtrhid@sprdiSetidn® @9 18]l bE ek Sose@ td Eort@s With the body
a substantial amount of the agent not being deposited
susfecegnsiihp uhdarbyingéssue.s K tlee miveemsojectiosi2chaye ajcqating 18

ontact with ipnterstitial, fluids, Wthout,suech .
G aEhettony s BoSnih 51a 2 e Urf SonedcrcOftd ek sl gy
Mauha 13e rel eased and be available to the recipient.
SUMVARY OF THE | NVENTI ON [ 00019] The present invention
substantially reduces or overcones the limtations of

] t coated.m croprojection systensb . .
(PP o i apiy rets e st biah gp iy o Bhe §Eenaqt pinggleppsited far
U P0info tHeG QR Wh&E it WouIAbE &Y cdi@ack Rehantekdtial fikivs. OWithout
m cfoproj ections, the mcroprojections having an
sunh eontaat, littlgj idany, ldthd agestoatiedcosting waukbld wt]eased and be available
supstantially dry coating containing at |east one
ity 5EPEEE v acti ve agent, wherein the
m croprojections can be inserted into and through the
tissue (or stratum corneum) w thout substantially
exposi ng t he coat SOYIMARMNOF THEE INUENIGONM t h t he

ti ssue. The bioglogically active agent is sel eé\%?.d to
(080K Thepresint ynysatien subsinielisefuss oy v aReReerliptatigns of

AT %o5l ?ﬂf@%@jé#ﬁ)@%gstémphgﬁgééd Mnaﬁ@l @éﬁkglgﬂé £hidcally

m Croproje oatin erera
®Ub$ bgine ninpa tosicropedjediioniatryy dandhg b ipatratidyerf ntib@projections, the

m crop_ro¢§lcti ons are di sposed wi.thin the pat];‘gnt' s
mjcseqiel e fans hguing iy interianiseiopn thatds enafediorijh aselid sybsfantially dry

CRBBSTHRMESEAD BRSO £ e G OB Pbsccoprsions
GAMRIIhRESd ttdafd AR6VIHEEE tissle a6 stiitum corneum) without substantially
exposing the coating to physical contact with the tissue. The biologically active agent
is selected to be sufficiently potent to be effective when delivered from a solid coating
on a plurality of skin piercing microprojections. The coating preferably has sufficient
water solubility such that when the microprojections are disposed within the patient's

tissue the coating is easily and quickly dissolved, thereby releasing the biologically

active agent.

[00020] One embodiment of this invention thus comprises a microprojection array

having at least first and second microprojections, the first and second microprojections
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having at |least first and second m croprojections, the
first and second m croprojectionshaving i nner and
woubwsroléaces, the first mcroprojection inner PataS2004/025169
bei ng di sposed substantially parallel to the second
m croprojection_inner face whereby a substantially
hawing dhner gagontsr fasesril imonioserrieslion 1gAgr face being disposed
sﬁio&gr%fmﬁghghgl tggﬁé é&gn(‘flfn?cggér%%cﬁ&l ﬁfnell ﬁ?é (thfé%?/ %fsuf)!fgntially
I'rst” and second m croproj ection I nner ftaces, the
uhifofh gapis Batahtertbetarh,aindCiticnsnpadblgoatiaptivpoded on at least
substantially restrict contact of the coating wth
one off hei firal andisseqnd aigrapigjestinndnegr dpcess the Restand secondq
second i croprojections. i . I I -
R ol P B gk S P R D B e L Rl wit

Hide gcAltiskitedifringShscriich SEBO figst Bh & ERBAOTEGOpREiochd R THe
In a preferred enbodi nent, at |east the first

tissn: dyelsrablit therbipershpadibls contingsstispoaed erpeasiianer [fagod e first
h anotaen enbodi nent, each of the first and second

N SPOB PEOPTAFLIMc] udes at | east one openi ng.

[00023] I n one enbodi ment of the invention, the first

and second m croprojections include a brace disposed
[Ded2i¢ el arefefried smbadichend cibledstihe fitsp magreprojestion imdhedes at least
brace .being in comunication with the first and second
WeOPHPISj ecti ons to enhance the stability thereof.

[ 00024] h one enbodi nent of the invention, the first

and second m croprojections are constructed out of a
(08022 | Inl anstheeemhballifnenetdheofgholirst emhssicend microprojections includes
sﬁ ainless steel, titanium nickel titaniumalloys and

3t {98! QRCOPEMP&t i bl e materials. [00025] In anot her

enbodi nent, the first and second m croprojections are
constructed out of a non-conductive material. [00026]
[R0G23 ulint dne rendvotioakintrefithedfivenhien, i the Grst rad secohé nficropto]jentigns
.second. m croproj.ections, ate coated with a . . .
iRgHOT b e fiSpes e BYeR e fflr@bwﬁecw TBIRECRIRIS SR e e Bgfce being
. . - . . r‘ I g

th 26ghRYRALO R st Bd Bt SRAON PN A B Sabitity
theresons. [ 00028] Preferably, the bioconpatible coating

I's produced by applying a coating fornulation on the

m croproj ection nenber. [00029] In one enbodi nent of

[PQ(ZZéit] nﬂleorlll%ie%’odﬁll?&t %?ﬂ'}ei iﬂv%nftigﬁ,wé ﬁHt QRa 5Ghy ﬂﬁéroﬁfoj ections

are constructed out of a material selected from the group consisting of stainless steel,

titanium, nickel titanium alloys and like biocompatible materials.

[00025] In another embodiment, the first and second microprojections are

constructed out of a non-conductive material.

[00026] In a further embodiment of the invention, the first and second

microprojections are coated with a non-conductive material.

[00027] In one embodiment of the invention, the first and second microprojections

have a length less than approximately 1000 microns.
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one biologically active agent selected fromthe group
consi sting of a hornone rel easi ng hornone (LHRH), LHRH

wanedsgge44vasopr essi n, desnopressin, corti cotropCWUS2004/025169

(ACTH), an ACTH anal og, cal citonin, vasopressin,
deami no [Val 4, D-Arg8] arginine vasopressin,
interferon al pha interferon beta, interferon gama,

ST SRR T B e e A PR ARG O
féltnhLﬂhlﬂlcﬁiMD@lefnﬁGﬁo@fqécﬁoﬁﬁEémbdrnt erl eukl n-10 (IL-10),

gl ucagon, growth hornone rel easing factor (GHRF),
insulin, insulinotropin, calcitonin, octreotide,

[W pll)ﬁ oje e&%’élﬁméenégg %%qgf%gl?,gggg ihg f%rmqlat(iqu inﬁludes :?t least
onB & 16iEiballyl dcHv € Edht s frbidftht gvapebasitiig of.a hormone releasing
bradyki nin, somatotropin, platelet-derived growh

bosmouy (”mhw BaoBVasSRTp éﬁwwre%ﬁbp igotro(AGTH), an
‘?ﬁflgrapﬁog %?ﬂglﬁ E’g%}gfeﬁslggéngﬁ () EYnzﬁh D 'M ?Lgt%mme vasopressin,

1ﬁ&f@%<&$p1ﬁa§ﬁerfetrm§§ét§ BlcPEFONAG RN, @ﬁ}&h‘é@bl@fm (EPO), granulocyte
ur oki nase, ANP, ANP cl ear ance i nhi bi tor, angi otensin

neatr orge selonpstithdating fictor (GMVHESE), @aml@nfte enyystinmHating factor

ni St , I, I | a
Gl SR g 16 Ohe IpralPriest. st gl diodsfue s (GERe)
iRdidRl ﬁl%ﬁl‘ﬁ{otr #}ﬁ: cAlcitb) rd?;h’é@lﬁ)&@ endAp1iAr TRNONADY6 (chemical name:
stinulating faétor, parathyroid hornone and agoni st ,

N8k hyrolehzhidimplivartzmydeohissitlyl- Ip-pudmml@)dhprecm aANF, bMSH,
s%ﬁ{q? ?a{t‘%flgra eﬁ%; q%rtlal;gtg rp%t?]:qp g‘fﬁ) &Bﬁot% t}%gr re?easmg factor,
P?&%g%g&?} cﬁol)%@}sﬁﬂ&ﬂhséhoﬁeﬁfc%%na@t@& eBEPrbiteydShifulog,

ant TG--beta, fondaparinux, ardeparin,
1d’&kiémmarntdfrleuﬁmt irtenotépimns, oxylmmparepmknhase Ltehiswg plasmlno gen

nadroparl n, Vi _parl ti nzaparj.n e osan
asHy et Fdiase, e‘bNgo%&N@wé@fWé lrﬁwaﬂ%i 5@%@%&1&%1%&%0“1“
I
Ay BeEhon S AL WA Shaa GhRETOANE R calcifonin gone
rshtﬂdqfepﬂdes(%lkﬂ) enke}bhdlum:snFABaﬂ:aginem i I8 gheptid ecsuppiedsor, IGF-1,

zol edronic acid r gat r gban, 445167, and

TRWRISPRIS 155107, GoIpBB PR aHRB s %ﬁam%%h?m&m@ﬁé agonist,
I

Al eSO L6 U A0 16 IR Ak 5 .

proesd S&emh}iﬂﬁbﬁcb@ﬂ@ﬁ@sﬁmgdﬂﬂ thlfo&iboeﬁlcymﬂm Vasopressif Iaﬁ&gonist
vacci ne, nmunps vacci ne i cken pox vacci ne, snall pox
anglogi #loha-hepatynsins(recontinant), BEH: @,ufgnWéen% ardeparin,

GUBRIHE bR RS b IE P Qo o BEE Mg bentosan
polultele, SidRdbEEe i difRBmidiab ld@ﬁvatIvIéQ L@ AkdH@ acid, clodronic

formul ati on i ncl udes at
acid, etidronic acid, ibandronic acid, incadronic acid, pamidronic acid, risedronic acid,

tiludronic acid, zoledronic acid, argatroban, RWJ 445167, and RWJ-671818.

[00030] In another embodiment of the invention, the coating formulation includes at
least one vaccine selected from the group consisting of flu vaccine, Lyme disease

vaccine, rabies vaccine, measles vaccine, mumps vaccine, chicken pox vaccine, small
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| east one buffer selected fromthe group consisting of
ascorbic acid, citric acid, succinic acid, glycolic
weacehw/oigd4uconi ¢ aci d, glucuronic acid, |actic BCTAS2004/025169
malic acid, pyruvic acid, tartaric acid, tartronic
aci d, fumaric acid, mal ei ¢ aci d, hosphorlc aci d,
POK Ve lhegatitis VARIIEE, pﬁﬂﬁwww@%@%dﬁp}a@@qﬂ wacgige fecombinant

C|trac nic [ c acid, .
pﬁ%@ﬁé’ mge Qchgbgéﬁg ﬁﬁaﬁﬁagngﬁké§%ﬂ olpropionic
aci d, t|g||c acid, glyceric acid, nethacrylic aci d,

I socrotonic acid, crotonic acid, angelic acid

[WW&clnwnp&lea@mblodl@@@tanftth@na@mtwn gheroating foamulption includes at

%aﬁ% qﬁgﬁ %l&t)?((% ro%ﬁtgt%%ieorug%gn%l%%%goo ét%co 510 glr%tl’ru?ﬁ a01d succinic

abfac bNesisc &id Ig@@%hlc%ﬁl glﬁ&ﬁ@‘ﬁtoadﬁd $@tie QbRIInfatio BitiN@yruvic acid,
group conS|st|ng of ium | auroanphoacetate SOoal um

taftaticcagld, gartromic @c@SfDS)am@etdyma;m altishi nhoseherisracie triaareLylic

5@2‘30 4{15)%%-% tat&éw 6(?130 gtrgcgaf%@ gggagé‘u%ﬁcd& dﬁgg]iuc acid, mesaconic
aéfar BitaA13116 61V @ikl eHBFolp 1{09%&3%1& ngﬁ@ %&'&eély@ém&dr@ﬁgth&fryhc

th e i nvention, the coatlng ornmulati on 1ncl udes at
ab@aspcmmupwgt reeotogicrmide angelic getklehycb@brylncomld hespgrtisiasid,

OnSlStI of hydroxyet Ice | ul ose (HEC),
‘f%&ﬁ?ﬂfﬁ%‘aﬂ é“ﬁﬁf% (HPI\/C)
hydroxypropycellulose (HPC), nethyl cellul ose (M),

hydr oxyet hyl net hyl cel | ul ose (HEMC) and
[@00B2]] hijndmother embydimehi of the mveiEECHhe Jo@O08 Armiuiatianondiades at

N N TN .
B AP0 S LRI et

apohyt(i@m dhjaidex T®1AG), hﬁtﬂaﬁmmyina,toh)qn@pﬂ)qumbatewdnd other
rolldone) pol yet hyl ene gl ycol and m xtures thereof.

BIFY#HIVERot her enbodi ment of the invention, the
coatl ng formul ati on i ncludes at | east one
bi oconpati bl e carrier selected fromthe group

[000B3] Sl ahgthef ebodimen] diuhe mvbhtier diceeatieg fdrmmation includes at
al bum n, polyglutan1c aci d, polyaspartic, acid,
lesst g ply@IPR@ majssial FP ddErmy dhe gfaﬂlé conséitipg®ino aci ds,

RSBt BBER, PR Push el AR a R
hyaMaRpiopReclfuttse CHRCH, mﬂetﬁﬁémmll@tel(mm Redrog@shydinethylcellulose
(HEMC) and ethylhydroxy-ethylcellulose (EHEC).

[00034] In another embodiment of the invention, the coating formulation includes at
least one hydrophilic polymer selected from the group consisting of hyroxyethyl
starch, dextran, poly(vinyl alcohol), poly(ethylene oxide), poly(2- ‘
hydroxyethylmethacrylate), poly(n-vinyl pyrolidone), polyethylene glycol and

mixtures thereof.

[00035] In another embodiment of the invention, the coating formulation includes at

least one biocompatible carrier selected from the group consisting of human albumin,
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| east one stabilizing agent selected fromthe group

consi sting of a reducing sugar, non-reducing sugar and
woabosgacahari de. [ 00037] Preferably, the non-redoiSeg4/025169

sugar is selected fromthe group consisting of

sucrose, .trehal gse, stachyose and raffingse. [00038]
bpeagiaeas fumep alhyarip.oebehiamnisacid pelpgaricadid.aelymgidine,

pIh AU ﬁhﬁ{e g(gg% n@gzefdger aﬁ%@'&%ﬁ)sé glgédgg%ogg g)é%dnoge and

Sﬁﬁhﬁﬁéed fron1the group consi sting of apiose,
ar abi nose, |yxose, ribose, xylose, digitoxose, fucose,
quercitol, quinovose, rhammose, allose, altrose,

[B(Edé%i%%ho&%r Qfﬁﬁ gag tgof’fﬁe %@entg)lﬁl &1% ’oath@ rﬂ%h%%l%n includes at

ManNnose,

16adt brixQstgbiliZifg b éﬂ@ k€l6&ed ﬁr@:hl tp@gmp coﬂﬁmﬂgqiﬂaqa@cmg sugar,
| act ose, |actulose, naltose, nelibiose, sophorose and
nppredvsing sugaoouWalolysaehetider  enbodi nent of t he

i nvention, the coating formul ation includes at | east
one vasoconstrictor sel ected fromthe group.consisting
[6do3am F*@MHW Qhe f-AALARE suday & LRRMIAFAR Ehe group consisting of
deoxyepi nephrine, epinephrine, felypressin,
Suwdmlazbalomstadmosqmd naéfinogé.dodr i ne, naphazol i ne,
nordefrin, octodrine, ornipressin, oxynethazoline,
phenyl ephri ne, phenyl et hanol am ne,

@(51%‘8}/ | e 'tﬁé‘bé’l sac&{aﬁﬁé! QIR fAisn tIEésﬁHQ}S’ eRhading RE.
tetrahydrozo i ne, tramazoline, tuam noheptane,
(byMazs¢mhbsuudswbxmsﬁmd;mmyhonetazol|ne and the

m xtures thereof. [00041] In yet another enbodi ment of
the i nvention, the coating fornulation includes at

(0G5 FI33] MeR-aA, *M@ﬁédﬁélhg BHRP kelERA IR thoiabaoLaistin OB

roup consi sting an osnotic agent, zwtterionic
apiosg auabinasaolyaode] ﬂbassfel H}dmt dmgyong;enﬁlc{)ﬁoqwﬁ]:ltol quinovose,

Preferably, e apti-inflammtory ag sel ect eq
r W%@log?,&yﬁossomt% Bjaciesepglugensy st Bamameloss, tdose,

t
B R e L PO R TR
ghiy‘tﬁh’bimx&[ Iab’&@cﬂéactﬂbﬁ@ p’ﬂﬂtb& dl@ﬁbd)lsel,mbﬁmmse and turanose.

met hyl pr edni sol one -phosphate di sodi um salt,
nmet hyl predni sol one 21- succi naate sodium salt,

AT 00 o Al ARl e
léRY &Y Faedconk iR tdratleviay fpal the bR ontistidgd fmidephrine,

cafaminol, cyclopentamine, deoxyepinephrine, epinephrine, felypressin, indanazoline,

metizoline, midodrine, naphazoline, nordefrin, octodrine, ornipressin,
oxymethazoline, phenylephrine, phenylethanolamine, phenylpropanolamine,
propylhexedrine, pseudoephedrine, tetrahydrozoline, tramazoline, tuaminoheptane,

tymazoline, vasopressin, xylometazoline and the mixtures thereof.

[00041] In yet another embodiment of the invention, the coating formulation
includes at least one pathway patentency modulator selected from the group

consisting of an osmotic agent, zwitterionic compound and anti-inflammatory agent.
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conprises an anticoagul ant selected fromthe group
consisting of citric acid, citrate salt, dextrin

weubdsaetdsodi um aspirin and EDTA. [00044] h aroThs2004/025169

enbodi nent of the invention, the coating fornul ation
i ncl udes_at | east one sol ubili si ng/ con‘pl exi ng agent
e

[9Q042¢ tRraferabbmthqantigindlammeatnry ingent igseic group consisting
%géa&g%gd'n: r%% a&&@?a%/&s (ﬂulzﬁtsgit %a&%n@a%tgg%g IcﬁSodlum

ucos ode

pﬁ&é@@&yhy@bm&n@f@ﬂlﬁﬁ@dﬂdﬂd@ hydrocortisone 21-phosphate disodium
gl ucosyl - bet a- Cycl odextri n,

snlmm@hvprelé@tsalo@y 8w@es¢th§terdlsqwlw 83d{ predlaylprednisolone 21-
I
gccn?]aagey oxypr )s(eh ! Ocr yogieﬁ‘%?%hoéf)%taf% a(ﬁ\é%ré)(g&sotlonerbl-

Opy
sby&ﬁ@@(y@ﬁmylsamet a- C,ycl odext rin, nmethyl-beta-
Cycl odextrin, sulfobutyl ether- al pha- cycl odextrin,

sul f obut yl et her - bet a- cycl odextrin, and

f | .
e eSS TR Rt B Pob BB Shsor
chﬁlgh@egmra@ﬁw)agla%aséla/&ém&ﬁttﬁé Sroup vV HTCRRAY heiBSdifate
Cycl odextrin and sul f obutyl ethér7 beta-cycl odextrin.

splaoBaAGin Jutfate sodiebsps@dnend 8@ T¥ent , t he coating

formul ati on has a viscosity |l ess than approxi mately

500 centipoise and greater than 3 centipose. [00046]
[BocfagrRRhYhet B8bERALANG tﬂ@ﬁw@nﬂdﬂ ﬂférb%ﬁﬁn Fo?&ulaﬁ%ﬁ ﬁ%es at
m crons. BRI EF DESCRIPTION OF T [O
ledsgonelsolubilisipgcapplexing @guit eelectbd ﬁroprﬂhe lgrca;lptconsmtlng of Alpha-

@Fﬁaﬁ%gﬁ{/ St i %Eig%aqéyéo cxtn 196[951%533 Cyilodextrin,
IR Yp k- @%ﬂ&ﬁexﬂﬁﬁ c%E}aﬁ{e?J @glb&&iﬁﬁ rrﬁ'éitots heth-& clodextrm

similar-to e arrd an a

hydaikiypropyl OO odekain, BAnydB)xgpmpy]slpma:Oyvbd&zxtﬂw f an
enbodi nent of the present inventio

n
hylrorypreBy gt Uys dsxtglpaw&we% b%@@ﬁ?ﬂeém Rgthyl-beta-
oTTa]

R AR AT LR, Sltcbin i itte Bihicgtin
am g@lfdbu@ﬂem&egﬁnnaicpﬁommﬁm PMokEmtiead isal&bmsﬁtgmmdqﬂdcmg
hol | ow needl e-1i ke configuration and a plurality of

ageits aiedetorisladssiing RyEpyPEeRyd befa-cypledgerins2- [Y@f@@mpyl -beta-

v n enbodi ment of the

drcgossls%?m. R AP R R e oy oot on
conprises a porous ceram c material having a standard

[00045] In a preferred embodiment, the coating formulation has a viscosity less than

approximately 500 centipoise and greater than 3 centipose.
[00046] Preferably, the coating has a thickness less than 100 microns.
BRIEF DESCRIPTION OF THE DRAWINGS

[00047] Fig. 1 is a perspective view of a prior art microprojection array that does not

incorporate any protective features;

10



10

15

20

25

30

hol | ow needl e-1i ke configuration; [00052] Fig. 3Dis a

perspective view of another enbodi nent of the present
wOonv@srtiean wherein the microprojection conpri SBETAIS2004/025169

porous ceram c material having a standard hol | ow

needl e-1i ke configuration; [00053] Fig. 4is ato

[PPQf¥e Kigelisgf peaspepidvs viey|of gpion it ﬁgcr@pwwwniwyafat is similar

i b O . e e hed out of the
t%@%&&%&g@ :“g?% %’%Eﬁ%%ca olgtr%]ag% ’i ons bei ng bent

per pendi cul ar to the sheet according to the invention;
500054}}_ Fi:‘g 5 is a perspective view of the sheet )
[09RAM Fig. 3 s 2 meropreties Hewmd anicarsginasd of therseseat mvprtion

Bt BRI hGeush PR Sl Rsbbouy ARfelpcbifca

1b8AtudiAnsityi ew of another flat sheet, illustrating a
plurality of mcroprojections having slits etched into
the body of the m croprojections according to the

(DR igoem N hpsetngclite vif ieR FHARRE b s fri¥pCinlfon
WARYEin RIRERi PEIIb] estidtShAN dtaldadd REToRemM@irUiIe confighf€on and a

pl ane of the sheet according to the invention; [00057]
ringlity®fipsriarafiensibetextens thiomgh dfe wiallsenbodi ment of the
present invention that is simlar to the enbodi nent
shown in Fig. 5, but which also includes a supporting

[@O@ﬂg Rt 26 NedpdgiM e0vieh o tanRenbRHiaE B BRI gre@hit invention
m cropr o) ections; [00058] Fig. 9 is a perspective view

valferein tiendnodoprejettiaf cdnyerises e pervtus iceranmnt materiabhavinga stindard
the enb 1di q(gnt hown in Fig. 7, but which also

hotlep peedledike ¢p PR brace attached between the tips

of each pair of mcroprojections; [00059] Fig. 1QAis a

pl ane vi ewof an enbodi nent of the present invention,

[6b05%) Eilgo$B isa pérapectine eiewhafiannthenembardialent ¢f thé popsentfisvention
of small holes etched into the flat sheet;. E@?,[OO%O&
VeiRegein HRSEIECTRPTRISE UMb eMRFESSY P BREIUS CHATHG Wptesinbbaviigpfandard

| I 0. 37k 2 .sheet has been nodified to form
Hgﬂgl@lulr%g?ll%tc@e%&%ug%%%}’oj ections centered around the

groupi ngs of small hol es.

[00053] Fig. 4 is a top plane view of a sheet, illustrating a plurality of microprojections
that have been etched out of the sheet and prior to the microprojections being bent

perpendicular to the sheet according to the invention;

[00054] Fig. 5 is a perspective view of the sheet shown in Fig. 4 wherein the
microprojections have been bent substantially perpendicular to the plane of the sheet

according to the invention;
[00055] Fig. 6 is a top plane view of another flat sheet, illustrating a plurality of

microprojections having slits etched into the body of the microprojections according to

the invention;

11
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00061] Before

describing the present invention in detail, it is to
woeowsrdersst ood that this invention is not |im Pet/uSe004/025169

particularly exenplified materi al s, nethods or

structures as su y, Oof course, vary.

[05abJag Tais ﬁm%a?ctme Vit ef ﬁhal%eeéﬁ’aommﬂaaé i‘ﬁ’iquhﬂleor
t
1@%%%34 Bhs hfrel20? geIg r@g@@&{%ﬁﬂ%gs@gﬁ&ﬁaﬂ ofic yﬁgg of fhe sheet
aaﬁi@hgaiﬁwamﬁnﬁaﬁhods are described herein. [00062] It
is also to be understood that the term nol ogy used
herein is for the purpose of describing particular

: ¢ the. i . : C _
e e L
stngi b Gl endddirb&it edwi IrCFiges, Mt wheth dieriatindéey suppbing brace
same neani ng as commonl y understood by one having

ahachicd hetyesk i ghq tifisipf epeh pat oftrBicieRCHAS; | nvent i on

pertains. [00064] Further, all publications, patents

and patent applications cited herein, whether supra or

[00V58R.Fig rgalsrzl @%}éctivré(iﬁ’évp oF ad &ﬁb@dﬁnfeﬁf SR pRséiit ihVRtibn, similar
entirety. [0006 Finally, as used in this

tcs@:emfhociamm nhcaiwdlrt ]ﬁg Bppewhisd addoaneludes m@lppplﬁguglbaace attached
he" |nclude plural referents

ba‘h‘feéggletaw Ogﬁﬁ(fhe?ﬂlr TUGFIRIOIGFY%St es ot herwi se. Thus,

for exanple, reference to "an active agent” includes
two or nore such agents; reference to "a
[@ﬂQSQﬂ) 1igj j K isarpladencéw o€ an meodlmem;)oféths prﬁlsent invention, which

sk Hiotye e Pacah ol s ot Al hplek RLe i i 19 Shect

2h® t he skin, nmucous nenbranes, and nalls of an ani nal
or human, and to the outer surface of a plant. [00067]
The term "transdernmal ", as used herein, neans the

del i very of an agent_ into an t hrough the .skin for
[Pl TGk LRSS HERPEHBIeRgY Of g@cf%é pelity iz, 10A affer the

éét ﬁgssge%ﬁﬁédéﬁ%:&]% forrﬁlﬁ[pg.g‘glgt Eﬁbﬁpftﬁ@@f&ﬁs LRt @LRURA the

ransder I ver

grapinsldfémiall hgles. as used hereln, nmeans that a
suppl enental agent(s) is adm nistered transdermally
ei ther before the agent is delivered, before and

during DETAILED DESCRIPTION OF THE INVENTION
[00061] Before describing the present invention in detail, it is to be understood that
this invention is not limited to particularly exemplified materials, methods or structures
as such may, of course, vary. Thus, although a number of materials and methods
similar or equivalent to those described herein can be used in the practice of the present

invention, the preferred materials and methods are described herein.
[00062] It is also to be understood that the terminology used herein is for the purpose

of describing particular embodiments of the invention only and is not intended to be

limiting.
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transdermal flux of the agent, during transdermal fl ux

of the agent, during and after transdermal flux of the
wageaistojeaand/ or after transdermal flux of the agemts2004/025169

Additionally, two or nore biologically active agents

ra% be formulated in the coati ne formul ati ons of _the
[0Q068 htWrlass dedined ethergviss all dechpiclandyscipntifip derms used herein have

LSRG oo OO RO B itin e o

wWhedlethB inveafie péreniids. conposi tion of matter or mxture
containing a drug that is pharmacol ogically effective
when admi nistered in a therapeutically effective

T B B LS LSRRt W
stk YoP &4, Qééﬁlerényh&i‘rﬁ&ate@ loly gefateatent theie %ntiﬂ&t:y’c l eic

aci ds and pol ysacchari des. [00071] Further exanples of
"bi ol ogically active agents"” include, w thout

) N | eut,i.ni,zi n rnone | easi h .
(ot SieB G DRoRRIRN il B 8PP RS pingutar
FOMSE ST, anll FUHRY AicBldehlurd PR&GSIS Lih1dss tAB domatf Adelyl dictates

menotropins (urofollitropin (FSH and LH)),
otteswpee Thin forkxempps, eefetience tocan pelbteragehty ipodaiag)two ACmgre such

e o S5 i R s AR oo
hhwrfieron al pha, interferon beta, interferon gamm,
erythropoietin (EPO, granul ocyte macrophage col ony
stimulating factor (GWCSF), granul ocyte col ony
stinmulating factor (GCSFb i nterleukin-10 (IL-10),
gl ucagon, growth horrone PSABYOPRG factor (GHRF),

| u dg,%]i]f nn i
[te)n olr] p |enﬂ,e Rklé Nriggé (%Shlgeé?ﬁh %gllteﬁpﬁ g«frfgrzs%%érﬁ% e skin, mucous
merhprasds; dadxailsdf az ahinhl oyhjmar, bodyé fheloubdr stifabel oflagplaiti
nam de), |iprecin, aANF, bMSH, sonatostatin,
br adyki ni n, somatotropin, plateletderived growth

r & ar, =
O R B R s L ECATARREA b P GBRUTO AN el nto
A0 Ggatglomeiskini foi loodl)or sgdterargheraphi r ul og,
interferons, interleukins, nmenotropins (urofollitropin
(FSH) and LH), oxytocin, streptokinase, tissue

acll v iAol d :

PO 57 En G bhRR " A RS forelf e P BT AR Germal
degwe@ne agoni sts, bradyki nn antagoni sts, ceredase, CSF
s, calcitonin gene rel ated peptide (CCRP),
enkephal i ns, FAB fragnents, |gE peptide suppressors,

b td i.c fagt [ . i.ul ati
DA, TR R b e B uied SRotbsilsefl kP Rmenta pgpri)
i0QUARARRA LABRHAAIS) cithePBdfof BB Bdht is delivered, before and during

transdermal flux of the agent, during transdermal flux of the agent, during and after

transdermal flux of the agent, and/or after transdermal flux of the agent. Additionally,

two or more biologically active agents may be formulated in the coating formulations of

the invention, resulting in co-delivery of the biologically active agents.

[00070] The terms “biologically active agent” and “agent”, as used herein, refer to a
“composition of matter or mixture containing a drug that is pharmacologically effective

when administered in a therapeutically effective amount. Examples of such active
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ant agoni sts, pentigetide, protein C, protein S, renin
i nhibitors, thynosin al pha-1, thronbolytics, TNF,

woas@miessi n ant agoni sts anal ogs, al pha- antit PgpRIS2004/025169

(reconbinant), TGF-beta, fondaparinux, ardeparin,
dal teparin, defibrotide, enoxaparln hi rudi n,

Ay BPAAE. Y ithaw ﬂlﬁmatlﬂna spiafl Zag)asuiat, W?}glilﬁc‘@ggwunds polypeptides,
pfgo?é:ﬂfsS %k Egﬁluﬁ:leo?ldhsg %ﬂ&% ceagfds qﬁ& %‘acg*léerﬂgg ucl eoti de

errva orm Vi roni c acid,
cl odronic acid, etidronic aC|d i bandroni ¢ aci d,
i ncadroni c aC|d pam droni c aC|d risedronic aC|d

[@Q0y7 ﬂﬂg E@mh@rd@@mlesﬁ “Biglagigadly aetive agenisatichision Witkoyt limitation,
445167 671818. [0
R R e R R

lefui)ﬁﬁhde alﬁ%érehﬁcﬂri%ﬁorelﬁh FbARBréHn, ulﬁtpiﬂzé}ifﬂeﬂn rfﬁérﬁﬁﬂd)bﬁfs
conmponents_of nol ecul ar conpl exes ornonirritating

(tphﬁnllmmn 6@$H)a¢11dyﬂébc‘a§mrb$sen, slasmepressi, ph@motrgplnﬁﬁé?TH)

ALTr pEogeRes AT HRe BT oRURR R gRhr Juaie,p-ares)
a@@ﬂﬂe %24.0 Fe@ﬁ)i”i%?erfe%rpal he ﬁﬁer@&oﬁﬁ'@ﬂaoﬂlﬁﬂfeﬁr@%ﬁ% eTﬁﬁropowtln

term” b|o ogically actlve agent", as used her ei n,
(ERD) pranibocatecnapoptiage ovlony stiraelating Gactari(GMHCST), granulocyte

SRR S e TR A o
reaﬁé%ﬂ%%étgf‘(@lf{R@? 1h§mﬁni%lsﬂﬁio%*) ny ¢ cﬁ@ﬁ;dn\h? cﬁ%@t‘ide @ﬁkﬂ)rphm
Ichis directly

or indirectty inmunologically
TRIN, -3 6 écheineical admienNg{ (©)-¢-ebxp+2- mtldmuﬂ narbmgsrlhhmlgtldyl L—

AR o Y R0
deyald %f %@ﬁ)‘f %é(}?acsm | 4Ght dihop Q{#’eﬁn rb@iblek:yé%ﬁlﬁﬁil Ebrichbd

vacci | sease vdccine, rabies vacclne,

gﬂmkmpm\/ &pcpmetenwmlekaggnegmomhhﬂnher) gluxagoa;:hnmieg,

smal | pox vacci ne, hepatla%s vaccin ert

intgreioR® INGTI IR MICROYERIBS (HEOTOH K BiR u@@ePWOGm
S%%&Sklﬂgs% tl%gﬁgp#g{r‘h?ﬁll%ﬁ a&%t&,rhﬁroﬁﬂﬁw '@%%@? 'E:leaﬁance inhibitors,

accl nes accine” thus 11
ahkibidhaihi IDMtagonlistg antdiuretic herrateagohiss; biadilian antagonists,
pol ysacchari des, oligosaccharides, |ipoprotei ns

oprsgikesneal srealditoniaceeps ralated peniidl (GERR): Brkepkaling: FAB fragments,
I%EE attidtglﬁﬁplﬁ?rp%s@su ?GE Heﬁéﬁbtlrép%lccfa\é{orréj %olo!ﬁg gﬁ'{lllulatmg factors

a virus, and’var

paRakesa thoftholtd dddegbobiRes! Parhtdyid Rorafonk thtgbmbﬂs,aprostaglandm
pertussis, Costridiumtetani, corynebacterium

autaghmbte;pea@getgdeopmtmn & peirin éorﬁ@usmhlbe@r&a Heimagin alpha-1,
LR B e
(recombinant), TGF-beta, fondaparinux, ardeparin, dalteparin, defibrotide, enoxaparin,
hirudin, nadroparin, reviparin, tinzaparin, pentosan polysulfate, oligonucleotides and
oligonucleotide derivatives such as formivirsen , alendronic acid, clodronic acid,
etidronic acid, ibandronic acid, incadronic acid, pamidronic acid, risedronic acid,

tiludronic acid, zoledronic acid, argatroban, RWJ 445167, and RWJ-671818.

[00072] The noted biologically active agents can also be in various forms, such as free

bases, acids, charged or uncharged molecules, components of molecular complexes or
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pal i dum and vibrio cholerae and m xtures thereof.

[00075] It is to be understood that nore than one
woialsogesaal |y active agent nmay be incor por at ed PCIMUS200M©25169

coating formul ati ons and coati ngs produced therefrom

of  this invention, and that the use of the ter

mm%iaagg,mma@&glwmg@qmable( Bits E%Wél@@éerﬁeryvarlﬁesmf the

aWe %ﬁ L(%g:gl_}% %ﬁwﬁﬁsg %ft%{sm Ie% lreg Wﬁ ?s?lé/ h\flﬁrolyzed at body

;ﬂﬂ@ﬂﬁﬁmmpﬁc bmﬂb@ghpmy&y effectlve rate shal | be used
when the bi ol ogically active agent is a

pharmaceutical Iy active agent and refersto the anount

(507r 3?t ”_Fhe%f ﬁ&l hﬁl&i)o%aé [ﬁg%{?Jh %ﬁ‘l!”l s &4 bg@iﬁ"‘ gﬁgtrefg%ecg %d

fect eut I C, ené
cbﬁﬁ)b!!;lhon Shaagemstthix@fre aeﬁtammgag%mﬁ@mmm infAminde glcally
coatings of the invention will be that anpunt

apdveassat 9r anggal Whish l%caph‘elﬁ aﬁ@mgpeeg thg pspqusgion gé an
@ﬁl}%g ggga}l%ggté\%ﬁe%glteg 5181]8:10d1?ect o ?n(fl 19 ?Ifcimqlggl.oglé:fil;y

IS W vary w
ARSI RGh ARRistded i@laerntmﬁwr@[ogm ?@ﬁ@&h%rﬁ@inlt.y active

agent being delivered, the site of delivery, the
severity of the condi ti on being treated, the desired

utic effect,and t se. kinetigs
BOFTTER i FatRisonts Wb ReRRER 19 Sl el Bhgfor
dobS4EiSHy L%B@V&Egiﬁest %{C‘Iﬁdlﬂg BLOHt ¢mhitad tSfﬁ@%dch%s Lyme
amount* or "biologically efféctive rate" shall also be
disask wdoeine} fabich ivadoiny, owhilss wcting.anviges tvaqcmmnhlcken pox vaccine,
i nmunol o |caII active, a%@%}l and refe o.the anpu

gL PR B FnE MEP MR NISP B RERRYS oL lalaf@ﬁ?a e feg pgmbinant
Bﬂelﬂf-‘\ya%&ﬁeéj ‘DNR'Vtabcﬁﬁ@s Jtlﬁ@h&?ﬁe'uﬁg gaﬂc@?‘%‘&@hﬁ@' Fhe Egrﬁleﬂ'accme
neficral ‘result. The amount of the inmmunol ogically
thed invied e erithoetinindyeh, |amt1gehe 1mtrhalfq>mgef wbteitse polyvasaharoies,

wi |l be that anmount nec del i ver an anount . of,
Qhgesaseharidss.dioRfotFad g a‘?é llﬂ g\‘)‘é’ RS %‘8]3 5 eomegalovirus,
HBRRED R Beph R hirty fl‘%ﬁ%ﬁ@mﬁmﬁéﬂ”ﬁ sl Gufcsta
RgrRNtwdkend di%liledécraetbnatshcﬂl B Hoedabéllacmwgm,}closamﬂumhetam
di ssolution and rel ease kinetics for delivery of 51 ..
weiehectergan dinhhesiasiaravy Assgeef@coqceed%?mm@%mﬁehl 2, neisseria
d =)
A B
lllediing WRd vibhddl@ldraéauﬁmxltlﬂbeﬂlstebf i al fI ui d and/ or
bl ood, al cohol, licit substances, and illicit drugs,
etc. that can be sanpl ed through the skin.

,._

[00075] Tt is to be understood that more than one biologically active agent may be
incorporated into the coating formulations and coatings produced therefrom of this
invention, and that the use of the term “biologically active agent” (or “active agent”) in

no way excludes the use of two or more such active agents.

[00076] The term “biologically effective amount™ or “biologically effective rate” shall

be used when the biologically active agent is a pharmaceutically active agent and refers
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[00079] The term "m croprojections", as used herein,
refers to piercing elenents that are adapted to pierce

wonoasiedsinr ough the stratum corneuminto the uRdEISYI0AY25169

epidernis Iayer or epiderms and derm s |ayers, of
he skin of a |V|§§ ani nal ggrtlcularlg a _manal

t?r%»e@nwam ?rcraieaaf e pharmacogioally acHy qrechi Bredisd & eldest e o esired
thepRulic) A Bepciieell, RUGL Oftkd A POF Sk ShEHERIOfad the

coitBpuefthd invendedh aiill bbetiae kmountmeoessarg b deliivee latthﬁﬁp dutieally

i nvention, the mcroprojections preferably have
effpeVecmayat ofchgaetivsragerids agliaye thedesufﬁdéh@ﬁgeutmﬁ%ﬂt In

pPacﬁI:ee 'ﬂﬁ? lWXll V%]%%Id&?’%y@t%@l’%ﬂ %Elcﬂéé Rﬂl@&Qﬁ&lﬁ%ﬁ@Olg %cgﬂg active

cropr ojectron erein

a@ériﬂ ba;lng tdyhvh‘redntﬁd Sty ofj RIiVdrotBe SdvieelROSThe Bordliti@t beélMg fredted,

pi erci n%pt he stratum corneum As discussed in detall

theedesived therapeuticcafbist edbibe rdepsakingliceton dpivery phthg aggnt from the
ing a plurality of m croprojections

?étﬁlgla t {nnt?ésé %Sgt and fol ding or bending the

m croproj ections out of the plane of the sheet to form

a configuration. 0008f] The terns "bi oconpatible
[@¥aE] rigte temal bielpgtcaly effectiye @@@anharebwlogi@&lbfrefiegtvae rate” shall

onpPOSi ed coat the
PR amrb Bt e ioto e dPIeYE Peceis BT taadosgionly apfige agent and
réfBNes Eﬂeo.eﬁnodnh 8r f@Pb 1 tAE irhAehstd g&aﬂ?}t adti® b MBedkAlitb ¥8mulate or
agent therein and, optionally, a bioconpatible
nmaaue itleer desized MMn@iogm, oftr benvﬁmh result. t Fhe appaumt pfthes
or .its adhesi.on pr
S loRal ritvsmeRehprgyealh BRsu R ot wersipnoytype thet
aﬂioﬁﬁ@ﬂe\égﬂaﬁy th lbAvdrRE aRRIEESIThS adtAXE! ent%gdédt ) a@ﬁ‘ﬂe{fé th¥ desired
forma Structure that retains soluble agents and
1mn3mblogioel @geht & pmfrz'trq:esbhtssztnﬁnztana‘vvi@pbddapeddlng upbie the partlcular
m cro roJ ctions 00 As indicate bove n on
WHRIBRIOREALY 9t agﬁétgwg iyt BhSteniaivey: andhyidigolution
or neum
Bicib L Mo FLERGa) b s HE QA %%%%ISP Zotive
agent into and through the stratunlcorneun1or sanpl i ng

an agent through the_ stratum corne { he devic

Fhe dTh@gte%n%n%g%é .aaﬁl §%{b§féﬂc%e%?d§f5‘éj st glse FRelideubsiagees
%mfs 1®osé, é?%%d Q{h%f érgg L[rﬁiq{l% tﬁ‘s@ﬁ%qgte?stltlal fluid and/or

I oC atl coat |ng |s ose ereon e coat

bildod| aldohng, 1adit éub@lﬁhce@ﬁzﬁldagﬁlittdrugsb etcnihatr eprbej saﬁipilemlrthrough the
nmenmber being adapted to substantially restrict contact

skl t he coating with the stratum corneum during

insertion of the mcroprojection into the stratum

cor neum

[00079] The term “microprojections”, as used herein, refers to piercing elements that

are adapted to pierce or cut through the stratum corneum into the underlying epidermis
layer, or epidermis and dermis layers, of the skin of a living animal, particularly a
mammal and more particularly a human. The term “microprojection” thus includes

such projections often referred to as microblades, lances, microneedles, etc.
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[ 00084] I n another enbodi nent of the invention, the

devi ce conprises a plurality of m croprojections, each
wohodsiee4zi cr opr oj ecti ons having an interior regComskwan2s169

is coated with a solid, substantially dry coating

contai ning at | east one biologically active agent,
[0RR80kiAs disvasseildn dgiaid herein, omencanbdamientsd thethvimtion, dred

TR LN L TIE T Ta——

: pl‘é’férﬁbl&rl@sstthﬁ@ﬁ) HROHRS] Referring now to Fig. 3A

therei’'s shown one enbodi nent of a m croprojection 20
that can be enployed within the scope of the present

ld%ggfﬂﬁ% i .I%lﬁ%%gﬁtséf%f&e péw%%f} ﬁq/f\éintsﬁgﬁﬁrﬁ i a plyrajity of

t
e P e 55 TR R ine e PGRDL R AP ispised
int dgpaiPHereiAcihe multmogrdjectioh erdap eanbd fommed b eghire i@ Duaelring a

ext end partlall or fully over the |ength of the :
phyaditppf @fcé%RfPlS‘ﬁ 1ons fr C[r@@é%‘e]shﬁﬂt andh folding o ferdins Hicnent |

i RicklioR PRI HERNG oy aTBn " 1 ]

to the | ongitudinal aX| s of the mcroprojection 20. In
addi ti onal enbodi nents, not shovvn the slit 22 can

(0008 2h d'hs irms| “Pipcempatile peaiinga pn«if"@étd nét Bypddierain refesto a
cérﬁ}g&'ltﬁd‘f}dfhcan %);3 3’6% J‘coatf' %Fo%[rﬁ B n%g%%?aas%flg ?rhggcﬂment

of A€ invRUEHH, itidIcoating @aﬂud@g af leamhataum a{g@hﬁﬁ@i‘éﬁﬁaﬂldl Bptionally, a
detail below) is disposed on the interior region 26 of

buon@nmtlhl%&rﬂpre chacoringtoathe inyenien, e ¢asting & sedictad for its

oatl n 2 e .coat ed Cropifr. eCtI on
o PReriveo s neb LR Sttt i BB EP e et eyt wito
thetepaieHlsqOyoR, amﬁ)ms 2B &Pfonﬁfa sttﬂih@tuiié(that ﬁﬂﬁnslMLﬂﬂé gtk and
tissue with the coating is substantially restricted,;

insplabls) dgents svhen ewstntigllyrdeied o fhevipicrdiprojaetianst i t i al
fluid fromthe surrounding tissue can conme in contact
with the coating 28, thereby dissolving the coating 28
[(ﬁ)@gﬂ A SASINEd BB eaRIHe HibvRRREH, thE Ef&érﬁ 1n&e@19@§ %])mprlses a
Referring now to Fig. 3B, there is shown anot
d@mmﬁbr rﬁcarnnng)a rracmsltrrthxpuglp tetstrotunBCoroéum fiex traméevrtnasﬂm delivering

I ted| mcror ection 30 has
Qsoé i?g %?tqtgﬁ?‘{gﬁl & SR 80 B%Pf'sﬁmPP’@g an agent
tHFOVBMBE straltﬁmtc'ahﬁuﬁfm&ﬁc@tmclh&iﬁ Q%ﬂcﬂ% %ec? {ontmerhB¥& having

m croprojection 30 includes a pluralit
extemcﬁrom&itmtener 182iohfdhe axdramdegditn baghe & hecomphtildd codtirtghe

m croprojection 30.
dlSp0868 L?her«l:on the coat?ng including at least one agent, the microprojection member

being adapted to substantially restrict contact of the coating with the stratum corneum

during insertion of the microprojection into the stratum corneum.

[00084] In another embodiment of the invention, the device comprises a plurality of
microprojections, each of the microprojections having an interior region that is coated
with a solid, substantially dry coating containing at least one biologically active agent,
wherein the microprojections can be inserted into and through the tissue (or stratum

corneum) without substantially exposing the coating to physical contact with the tissue.
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[00089] As illustrated in Fig 3B, the interior region

36 is simlarly coated with a coating fornulation to
woéanisvoacsol i d coating 28. Accordi ng to the i nveariusmo4/025169

when the coated mcroprojection 30 is inserted into -

the skin, contact with the skin and underlying tissue

Wth the coating is simlarly substantially

[ atyi f the

(6R5Y tiing h 54 3NUIANR Rawh Bnl DMk o]

mwtbgr@édﬁbh ab tlﬁdt ¢hitlbé & oBIB@W?ddfnf tae %Bp@@f theSSe@né Alvention. As
onme in _contact with the coating t her eby

ﬂénsgg@fi\m? Ei@ Ihethe BaePPIg) EGon AA haaea élms filept asngmalgem a standard
0 8 Pl FE Jhe bR oo OF R AR it 37 Tt oxtends

&l RS tlfettﬁﬁM Addoadihl %0 theii@leation, Ith@SitWD @hleR¥nd pQftially or
simlar bi ocongatl ble material s. [00091] h anot her

fdhyer tsrength pethgindespragaioni2fns 20, are construct ed
out of a non-conductive material, such as a pol yner.
Al'ternatively, the mcroprojections 20, 30 can be

[G0086 E dn Wi téfex@ed@ﬂb&mﬁéﬁt‘:tﬁe\éﬁt PRERELE 1ongiufaliha@@ as shown in Fig.
Paryl ene or a h%wro phobi ¢ material, such as

3$eﬂlll(b1ﬁ (Pf‘?fefab]i}’l disposedotubstantallyl rawalleh & Gy loregitedinal axis of the

nhgRaeRcrR &0y himaliamel e il i Gl e Slt Zhed Sxien
siflyer 3 sYantihBY ferb BRc @ RPb Ad Eﬁgp Rhdina AQis" g_ﬁ'ﬂ?@%%bt@d’ld an

outer dianeter 1n the range of pr oxi mat

embediowsts, HOGNH3] oncgibicdi algo be etpbyedvent i on, t he
coating formul ations applied to the m croprojections
20, 30 to formthe solid bioconpatible coating 28 can

OUQQW 380 IR B: ANERN2 ROM Hﬁlﬂﬁﬁ%ﬂ ﬁécﬂ@s%d ih ggtglg él:low)

|'east one enbodi nent, the oconpati bl e coat
isi chmos@ib(m the 11htela&treglnﬁ 2iof Itl&gmma%ﬂryj eeitdri e armhdridd ‘M/ffbﬁiil a solid

i se limtation, leutinizing hornone
C?aéling ?rg %%P%??éef FET %W%ﬁdnﬁg@de%te dbe gdn (i.e., into
1&9«212[5? gﬁ thd s?ﬂéﬂgﬁ) lr:]%ﬂ?mn? WS RfE! dfqhet- 5h Hﬁ@{u?cle'rﬂrlng tissue with the

gl''n, meno

C((amngﬁsoddbsthnmﬂyrre{tﬁﬁbm ths dlﬂLZﬂ) ﬁrovMﬁfg&ﬂéa&S Slyfwhich interstitial fluid
des preSS| n, corticotropin (ACTH), ACTH anal ogs such
thegyrqupding fissuecan comsrn ﬁomﬁ%fwﬁ? B spafing (& iharepy dissolving

th[g\{@LtAr%g ﬁﬂﬁ%@ﬂeaﬁﬁgh@e nf/&‘%}?@égﬁﬁe@n interferon al pha,

i nterferon beta ero e€ryt hropoi etin
(EPO), granul ocyte macr ophage col ony stinmulating
f act or ranul ocyte colony stinulating factor

[00eB %isRP§eg\iAmﬁC§V2’ '&J%gnﬂiothelleus sipwn giothsa gowbodignenhofia
mﬁk%&%j’é%‘u&ne &(? gist'hg gnve%ﬁt 2 Ag %s@ifed in Fig. 3B, the microprojection 30
has a shape similar to microprojection 20 shown in Fig. 3A. However, in this
embodiment, instead of a slit, the microprojection 30 includes a plurality of perforations

32 that extend through the wall 34 of the microprojection 30.

[00089] As illustrated in Fig 3B, the interior region 36 is similarly coated with a
coating formulation to form a solid coating 28. According to the invention, when the
coated microprojection 30 is inserted into the skin, contact with the skin and underlying

tissue with the coating is similarly substantially restricted; the perforations 32 in the
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insulin, insulinotropin, calcitonin, octreotide,

endor phin, TRN, NT-36 (chem cal nane:
WORp(5(08§444 - 0X0- 2- azet i di nyl ] carbonyl ] -L- hi sti dpCTiUSp0ai25169

i nam de), liprecin, aANF, bMsSH, somatostatin,

b ykinin, somatotropin, platelet-derived growh
"‘fa@%&l} themicxenRIFCHoR: ? @ ProvHURS SRS by, Whish intesstitialkiid from the
SRAHIRY 16590 i t L.at el et. :
s ROl O Prua GO 1 B 28 (S disolving the
coatingr2Beand melgasing &1yl azeki disposettheteiopi Nns (urof ol Ii tropin

(FSH) and LH), oxytocin, streptokinase, tissue

pl asm nogen activator, urokinase, ANP, ANP cl earance

\dpBh DI ' i n. . ant. I.ShSan antidiuretic -
(40000t B e RAE B Hicr ARSRERS 37 20 B¥ ol i of
staflléss steelatizintuoninicl@etaniet alae, Rephilsieribsdamitible materials.

enkephal i ns, FAB fragnents, |gE peptide suppressors,

| G--1, neurotrophic factors, colony stinmulating

r.0l d . hornone and. .agonl st.s, parathyroid

1GR9 P I il Ao e G ERE P ARARACA) 2050r BELTUCED Sufora
n@ecdridyetivel@atefrl) behhs @ polyrdre AltefhativeR! theltidtdpidi@tons 2

t hynosi n al pha- , thro%%olytics, TNF?&Lagopréggﬂn ns 20,

3@ rnRpveted vithanersondicivamatenial, sughpesi RarflemConba hadibphobic
- f . d ' dal t s in,
oS Sih ag UHORP MNCIRs B KR P Sty |

reviparin, tinzaparin, pentosan polysulfate,
oligfnucleotides'and ol i gonucl eotide derivatives such
[0989% o Praferblyethe migtoprjecsions 26.630chave ladehgtinless #mhd,
i.dronic i d, i bandroni id, incadroni.c acid )
o B A igrtn, Bt Riec 0t 47 P\ apaRGiRe ehis 0 microns
e S @6l 1), theF A3t b iRAbIHAPL
A Y b arie A %‘?’g‘?’%gi Ty gg??@g&g&ent can

further include conventional and/or comercially
but not limted to, flu

il abl e .vacci.nes, including, ) ,
e %8%‘?“@;5&% M 15 4tion, thespfting fopt aionsappiingto the
miBAFHREINRDD, BE to R Ee YARGHBGmHEb R é,) 38 YAF Edddfrise

smal |I” pox vaccine, hepatitis vaccine, pertussis
aquaeuws and noaraduebystoimerlat@onsacci ne, reconbi nant protein

vacci nes, DNA vacci nes and therapeutic cancer

vacci nes, antigens in the formof proteins,

e.g.,
0B9dMS haki i [ i r ins,
0004128 N 5 4 AR i BARLEAP Dot ot on
biblegmbily activiB agent wehichefmedoniprise, Gvividut Smifat 68 Neutinizing hormone

gggil omavirus, rubella virus, and varicella zoster,

relzasing hermnape (LHREDJLHREL @ralogs {snch ag gotserlie iavipralide, buserelin,
riRekd] j 0stridj : oSOl yNepact er.i
e AL
vapopeessing Hedngoprexslns sexticatr6pA (AGTH) JRS THRS QIS BRIAS ACTH (1-
24), calcitonin, vasopressin, deamino [Val4, D-Arg8] arginine vasopressin, interferon
alpha, interferon beta, interferon gamma, erythropoietin (EPO), granulocyte
macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating factor
(G-CSF), interleukin-10 (IL-10), glucagon, growth hormone releasing factor (GHRF),
insulin, insulinotropin, calcitonin, octreotide, endorphin, TRN, NT-36 (chemical name:
N-[[(s)-4-0x0-2-azetidinyl]carbonyl]-L-histidyl-L-prolinamide), liprecin, aANF, bMSH,

somatostatin, bradykinin, somatotropin, platelet-derived growth factor releasing factor,
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aer ugi nosa, streptococcus pneunoni ae, treponena

pal i dum and vibrio chol erae and m xtures thereof.
wpQOBAGE44k N one enbodi ment of the invention, tRET/US2004/025169

coati ng fornulation i ncludes at | east one buffer.

such_buffers include ascorbic acid, citric
@P@Pgﬂc %?‘&’S‘Q&nén: CBPSP%P g%naéetrapmg IGB@I@mST@ndc(platelet
ruvic
GRHioR LA LIncc0h, ny furePBORE el behopins

(urefodlitcopsic (ESHpdaisTpiy ok gtoéia] dreptokitae, bﬁ;hﬁd’}blhﬁnﬁ‘égé{a acttlvator,
aratic

. onic adi pic acid, citraconic acid, glu
I%fseuf%ﬁ%nfgl\@ charamce indibitosnieBgintanain Ik amtpgerasts, antidiudstic
r cerlc aci.d,
EM@ %tg fis SRl gn hl?%rgg‘é Bisgh Fg‘Jeg%seu sﬁﬁh‘%ﬁ Felated

paide, (CGIRH),OemkaladlinG FA&B @agm@nta lgE pebuaié éiﬁ)‘pi/ésb&rs q@Pdl
aspartl c _aci d |utam c acid yclne or m Xt ures

neHareRifc &{061.15@@? OWﬁtI@w@t@ﬁMrmatbﬁo:dn@mwe and egqnists,

P R A Bl O BhpSEShe B3, roten .

protdin Sicain ARILABES thytosONHIRN] Qhrokﬁb%hﬁféls nﬁNFMJsG}Sl‘éEsuil
limitation, sodium’| aur oanphoacet at €, sodi um dodecy

a@agqrmt%ar(am) alphed ynityyns (eoombairng); T6F-@REpndaparinux,

R AT P ——

p@n@baﬁw@@u&&e cqubﬁﬁcmfdéé alﬁflol hM@&ﬁdfeec‘fem%HG& sﬁéh as

sorbitan |aurate, and koxyl a [ cohol s, suc
fqreiniese alen@@D@%jd blmdmrﬁmamd;@tldmm:hlauahandmémb hed, incadronic
| ation |n | udes at | east

RS PO AR L 0 arLies 2 Least, o

44518pesdd FeWwT-6MseH can conprise, wthout limtation,
cel | ul ose derivatives, such as hydroxyethylcellulose

(HEC), hydroxypropyl net hyl cel | ul ose (HPMC),

AN s R S AL A LT

ccﬁﬁﬁ&cﬁﬂ?%@éﬂﬁﬁ@%ﬁéﬁ{l@% qgﬁgﬁﬁé %ﬂ’t:-%‘e li Jﬁ d’\ﬁ lu@3ccines, 1. ne

pl uroni €s the coati

dlﬁmswhcaineombnasojaudas nacaklgsl vapite] munpelvioadte, %ﬁiogéﬁ pék vaccine,
n1the followi.ng group: hyroxyethyl starch extran,
BRA YRFFIngy 1&9@%8?15 vacGHIeyREESIF BaEIsX alaﬂet)hphthena vaccine,

reg%oxﬁq?crétg%g‘gema%(r‘ﬂ%§ 'ﬂﬁﬂ%&éfﬁlte% ?l’the%) B oYY L/%(ig': o8-

pyr yet’hylene m xtures

argigend inkhe fromyoferrsteins Qﬂﬂﬂﬁ@dhahdesaﬂﬁgd’saéc}ﬁﬁbéﬁj 1ipBproteits,
the invention, the coating fornulation includes
weakened or killed viruses such as cytomegalovirus, hepatitis B virus, hepatitis C virus,

human papillomavirus, rubella virus, and varicella zoster, weakened or killed bacteria
such as bordetella pertussis, clostridium tetani, corynebacterium diphtheriae, group A
streptococcus, legionella pneumophila, neisseria meningitides, pseudomonas
aeruginosa, streptococcus pneumoniae, treponema pallidum, and vibrio cholerae and

mixtures thereof.

[00096] In one embodiment of the invention, the coating formulation includes at least
one buffer. Examples of such buffers include ascorbic acid, citric acid, succinic acid,

glycolic acid, gluconic acid, glucuronic acid, lactic acid, malic acid, pyruvic acid,
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a bioconpatible carrier, which can conprise, wthout
l[imtation, human al bum n, bioengi neered human

wablsmiens1 pol ygl utam ¢ aci d, pol yasparti c aci dPCT/US2004/025169
pol yhi sti di ne, pentosan pol ysul fate, polyam no acids,

SUCr 0S, trehal qse, nel ezitose, raffinose and
tazfage H’ilgs@ %‘b%i]fumﬁn& Agfapleierasih phesphorie ped clgigarbaliylic

a&@ rrﬁérﬂll)gité:'agf& hﬁlg cuengcﬁ ﬁl{aﬁ‘,{)lﬁ@ a!ndzélﬂ%quaqrggg d 1t\é€o|1§€a0|§ 14, mesaconic
acpd)l ofsanslieddidlelimethflolgopiehid deRytglic achl dpdeli acid, methacrylic
non-reducj ng, dz:ijjgars for use in the nethods and

a%@r%ﬁﬁﬁ?tpméﬁl hmroxisrhuémq agiil, credoniel ecidf angebix agipd hydracrylic
c Qse f|n se Sui t abl e
a‘%g’ 5 ACCh %E(f% lc aCI f:ylc “Oh @lﬁ@f?‘ﬁ
conp03|t|ons of the |nvent|on i ncl ude, for exanpl e,
dextran, soluble starch, dextrin, and insulin.

[0809 71 n ang @ab@dlmgmsquh@ mversony the dopting Srmetation sncwdes at
158 §{ntf c%}ﬁ,d\g 110% bd %’v@ﬂtﬁe@&ﬁg&a&ﬁ@%@gﬂc fﬁ%ﬁ’g‘? an on?c or

nnnosacc ar i
né@iedle riﬁ&l@dmlg}’%ﬁﬁ&lt 1@1&%&, sodiin® BRiroafoh Q¥AS Sodfuktt 8&Rcyl
quer0|to ui novose, rhannose al l ose, altrose,
Sy,

fatec(SEX, cefdprddiorion C}leﬂ,@o@é’ C)g@ﬂd@sﬂmmaim}mhmm,um chloride

1825, AR, OBEC P10 R i e ven 0

ofhbﬁdo%l%%emﬂfﬂﬁ‘#ééoﬁh a8 %rbitﬁplaﬁlsa?e aﬁ@ Hk%%/lgéﬁ ralcohols, such as
genti obi ose, |actose, lactul ose, maltose, melibiose,

lagrgtthdr ose, and turanose, and the |ike. [000102] In
anot her enbodi nent, the coating formulation includes a
vasoconstrictor, which can conprise, wthout
[dolo%]t &k %he?@in@@&ﬁﬁ[ehﬂ@ft Sﬁfv%Hﬁ?}P lthe &)éﬁhg P& AR A oASncludes at
deoxXyepi nephri ne, eplnep rine, félypress
leastdan palyhienie matedtidl pobolymer thaﬂhntramlﬁupmh@bﬂxpeftieﬁ ewhich can
nor defr i ctodrine, ornipressin, oxynethazoline
ORI \&__{Bﬂqn;tﬁ]énltaéwgn%’llg}qaig ﬁ%tp\gzﬁ;,\fﬁ% such as hydroxyethylcellulose
e,
O e R p ISR RATRP Y
mbmzmﬂbsm(M@;gmpﬂﬁssthﬂmwaMatoaé OGHENEC)aodethyiflydroxy-
I Xt ures t of . The nost preferred vasoconstrictors
et ﬂ&?lﬁﬂ‘ésee@ h?ﬁ‘ﬁ@ ATRIPIORISS! i ne, tetrahydrozoline
i ndanazol i ne, netizoline, tramazoline, tymazoli ne,
oxynetazol i ne and xyl onetazoline. [000103] In another
[000%ad m@uthe@fentblo@inhdhy,@hé tedting Ffhrenitaiin inguliey Dby RbpIER

i ncl udes
polymer selected from the following group: hyroxyethyl starch, dextran, poly(vinyl

alcohol), poly(ethylene oxide), poly(2-hydroxyethylmethacrylate), poly(n-vinyl
pyrolidone), polyethylene glycol and mixtures thereof , and like polymers.

[000100] In another embodiment of the invention, the coating formulation includes
a biocompatible carrier, which can comprise, without limitation, human albumin,
bioengineered human albumin, polyglutamic acid, polyaspartic acid, polyhistidine,
pentosan polysulfate, polyamino acids, sucrose, trehalose, melezitose, raffinose and

stachyose.
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weadadiswre4anl ori de)

at | east one "pat hway patency nodul ator”, which can
conprise, without limtation, osnotic agents (e.g.,

zwi tterioni c compounds (e.gPCTAIS2008/025169
acids), and anti-inflamuatory agents, such as

bet amet hasone - phosphate di sodium salt, triantinol one

[QRO4 P b Iaém@lﬁrs%bmﬁr@nb dsieaptng oyuplssion inghides a stabilizing
d
L Pl o BB TR0, PIERAR B a8 Pl sccoharide

of B tdiviting S AgHr SOuicHbE: ﬁolr-l&u@@nglaﬁgtafs fop didlimtBéiethods and
par anet hasonedi sodi um phosphate and predni sol one

compesiiionstad theaw et ondnelude dor examiples SeuP e trshalesse plaghyose, or

tri o citra
b SR bLSABLRAR AT e mB&sHRa osBkBAps ofie
1ﬁ/x%ht1@fﬂﬁ*kﬁﬁé i%ﬁ@}@éihdﬁ@ Nex@thn, sBRIbISWAB,| RRirir, B fiRakih.NSuitable
formul ation includes a sol’ubilisi ng/co | exi ng agent,

r@dmpmg sugars @Umgp irsthe Ahgiheds @pd kompsdifions of the invention include, for

| d t
GGy PR aB 01 5 Bk SR Ay arbiese, ywose, ibose

xsi%gé q@@ﬁ(bw fuddkd! ngé%htopaaﬁo%él AEBbEd, Allose, altrose, fructose,

mal t osyl - bet a- Cycl odextrin, hydroxypropyl
gblectasea gbicosts gtliosqn hamamﬁmso,xshpﬂeomynn@ei tagayss, eniéibierlike; and

dr s %‘g{‘ og é?rag‘%g'na?% %%Gggrﬁéé lr){:bczl]wse B]éftuaose scillabiose,
c@i’dﬁl&@e%‘énﬁlbﬂrosé yhdioku Ta}fjruﬁfsg 6halfse hﬁel%iSieo dSptobds; and

sul f obutyl et her'’-bet a’cycl odextrin,

teahdsojaridythetiker - ganma- cyclodextrln Nbst preferred

sol ubi |'i si ng/ conpl exi ng agents are beta-cycl odextrin,
hydr oxypr opyl beta-cycl odextrin, 2-hydroxypropyl -beta-

(BUIP S drbiheR Sl ADWIIRHAE fohfiiOn GYAhdEx 1

anot her e ment o the 1 nvention, the
vamﬁbhngdﬁnnﬂnéhmanmmnqmsbudﬁxmahnhwasmzmnéqﬁmmwaqﬁﬂnﬁmL

sol vent , _such as .et hanol , |sopro nol nol.,
¢l g inelRORHARIICABFIB AP EITRIY fe%ﬁ“}ré‘i“pf%%ﬂhfn&xi de,

B S s

ok piBThbadlineshdnglephine, iphegddthanol @sge, tﬁhamlpmamdam&teel y
500 centi pol se and greater than 3 centipose. [000107
proyexedrinsd Prrsdocrirdripg tetrsbudroreline, irAaataiinekyaminabeptane,

t%?,zeo%lxplg 28 pgtgslism %p@%%ttéf%gnné iz Ich&tﬂge@ t%%g%fg' "fl{eqﬁg‘ t
phéferied MOéﬂr@err@hlﬁiPﬁde%ir&phﬁlﬁg @aphazoline, tetrahydrozohne
indanazoline, metizoline, tramazoline, tymazoline, oxymetazoline and

xylometazoline.

[000103] In another embodiment of the invention, the coating formulation includes
at least one “pathway patency modulator”, which can comprise, without limitation,
osmotic agents (e.g., sodium chloride), zwitterionic compounds (e.g., amino acids),
and anti-inflammatory agents, such as betamethasone 21-phosphate disodium salt,
triamcinolone acetonide 21-disodium phosphate, hydrocortamate hydrochloride,
hydrocortisone 21-phosphate disodium salt, methylprednisolone 21-phosphate

disodium salt, methylprednisolone 21-succinaate sodium salt, paramethasone
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[ 000108] Referring nowto Fig. 3C, thereis shown

anot her enbodi nent of a m croprojection 40 of the
wonvesrtiesan. According to the invention, the PCT/US2004/025169

m croprojection 40 has a simlar shape and size as t he

roproj ections 2 30 shown jn Fi . 3A and
d*ﬁbﬁﬁ)éwfnhojsm flt ‘T‘ﬂdspré %f&?wirsuoeﬁéterﬁbgwapﬁaéﬁ and miwoag)ﬂ%ts
S A QBT € e TP R FIGLR0Y o

mﬁhEDmAs a total porosity in the range of approxi mately
10 - 80 % [000109] In one enbodi ment of the invention,
t he cerarric material has an average pore size in the

G0R098, ToxPPBRB SRSty e PG Ul I ragion

inkRdbd 4 btiBilsing/coipaxmiesbenty niich déhld:bﬁl kb ABShaSCydlSdeA#in,
[000110] As w Ilﬁikﬁ))e appreci ated by onclle) hav:péng ojF di nar

BegriGycladgxirine C@rrtmaﬂx@lo@l@@m,é@qgéyloa&,phaycwﬁd@qtm tadtosyl-

B 5 B e Y Ly PR R B8R m oA RS e R
hﬁdfmt}lprcb}fyl bba-Ftlodetthia, pﬁyﬁaxmo@m%&tc 6 EexSriry, ©-

characteristics of the ceramic naterial used in the
hm@rypmylxgﬁmma-Chféo@eectramhadnwmtbjdrhgtaeGV@bd@ctna,rmetbyl-beta-

CaferTE iRt ek beR RS ottty e Sy flogpurin
a@%%b@@léﬂ%r%@iﬂﬂ@éﬁ%deﬁ%om Rﬁffeﬂréd $bHiBiRLiA cbl‘ﬁpfe'xﬁlg

3C, the'interior region 44 of e m croprojection
agegtssarwb¢tch¢0d@anmmmp®pyHmta-n:g:1¢¢mm athlsdmomrdpyi -heta-
or di to.the invention, when

CYﬂ% Sl 1@85’?%?@2?’?%?’3’& dexdriinserted into the

skin, contact with the skin and underlying tissue with
t he coati ng is simlarly substantially restricted; the
[000t @s Inenathercemiddimetiof theauvelitiog, the anstidpyfowhiiation includes
interstitial f|UI fromthe surrqunding ilssue an
o dGHEORT AL IEEES SO e ﬁfﬁw b 19proRang gphancl, propanol,

o A B B T N A R i de and
pmiyetthfrlamgltybtd 40ot eri or region 44 of the m croprojection

h k th h th [ 1
gtﬁ’r@eﬁ%@%ﬁé&ﬁ%ﬁﬁ% R BB St v R 165 than

aﬁ%ﬂa&% |56 aRed BRSNS, {20 (he

m croprojection 40 to fromthe solid coating can
simlarly conprise any of the aforenentioned coatin
ﬁ/th ag@le

[00810A1I dn PBmsmbatimentef the inygetian, eathickressof the Rioeqmp
co%ﬂ}{g o 1e§srlﬁa1ﬁ&5 Sﬁ[ggﬁs, ?éj prege?argly, less than 50 microns, as measured

from the microprojection surface.

[000108] Referring now to Fig. 3C, there is shown another embodiment of a
microprojection 40 of the invention. According to the invention, the microprojection
40 has a similar shape and size as the microprojections 20, 30 shown in Figs. 3A and
3B. However, in this embodiment, the microprojection 40 is formed from a ceramic or
like material. Preferably, the ceramic material exhibits a high surface energy and has a

total porosity in the range of approximately 10 — 80 %.
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[000113] Referring now to Fig. 3D, there is shown yet

anot her enbodi nent of a m croprojection 50 of the
wonvertiedan, which is simlarly preferably fornedrfuseruasi69

porous ceram c material. According to the invention,

the mcroprojection 50 has a sim | ar shape and size as

m croprojection 30, shown in Figs. 3B, including a

: £ - .

(Riolf 6%1 1&136{18 F@%Hﬁ&@?ég ﬁlgﬁ%\%fmomré\%&& féu@%%ﬂgﬁ}as an average
p6m| sizd{ih eieCiange Gﬁ@@r@émafé@ ®mHe 0ormictire. dpewri dﬁ@ﬁ)dﬁﬁent shown in
di sposed proxi mate the piercin 54 to aidinth
Fig. §Eoﬂx9tlr0&ﬁﬁ1 Reposityds Esditatad (@ rr@s%s‘ea ajphrelity gf rsllksr% r
region of the mcroprojection 50. [000114] According

to the invention, openings 56 can conprise various

[GiTapes Aadisbe @;Sprbﬁat@@h eNehdiey eidiafeekiilnh FRAE thedesired
of interstitial fluid(s) and re ease of the agent(s)

pewsitaranealse be adhécvied By iothsr cmﬁfeatl@raéf?éﬁm@orem@%ﬁ rshwvill further

th 6 h J, | d sh

bt doRERERRE Sy e B PERE BBl PRES RIS,
cH:fraétQﬁstiEb 6f BRIRIARGE nfferRDuied if kY ﬁa&ﬁéarloﬁwﬂ%ﬂcemhia a
coating formulation to forma solid coating 28.

nAgroprajiéatigns oart breselestadritesesion thia eﬁatmgefom@hae@n employed and/or the

nrcr ecti.on 5 rted into in, contact
#ﬁg‘&r %ﬁeﬂSt Jﬁ’&@ﬂl%}'ﬁ Gemntdsng f' ?fe he coating

|s simlarly substantlally restricted; the

perforations 52, openings 56 and porous ceramc

[@ﬁﬁlé i] als pihxstratdd iy Figed(fy shdiptendor adgidneetthe niiatopfdjedtign 40is

SRRt 1R 5t CaER e e i e bR A ASedidipe to
tﬁeﬁﬂn@é}gio?{gwﬁ&i/ ¢ hed %1%@1%?&‘[le a0 g ﬁseﬁéﬁnﬁﬂ%@ tskl‘i’{' ¢dntact with
then diffuse out fr

omthe interior region of
thnd it ricoyreiet lyimg tslye with thercobmgﬂstshmdmghsuﬂohtentlally restncted the

perforations 52 ope ngs rous c
PPFRélS ﬁrr@r%rr@ fegial PONICSRE DB gwl"é]l Sl ﬁ%ﬁ?ﬁg&
%f fsub B %n{a‘a{ Wi #tlel RAHAPPS 'tﬁ&eﬁ}h&lssolvm% the
er| region e m croprojection 50 to fromt

cSﬂJiﬂgdZ&:aﬁﬂltreR:Qsm@ anysagant disposed thepein.sEhareleaséd agemt will then
af orenenti oned coating fornulatlons The actjve aggq&
dack through

diffiesuhirprythy lr&ewrrr:&l@n élfw the mrigroPERisFtmetth PHRR
@%en%&s ceg'a.qqg%%Lof t{ueo (Xden %6k o@dcﬂfg%é ﬁl?&@réﬁgt’ion 40.

ave Iess an "approxi ma
nor e preferably, | ess than approxinately 500 m crons

[000112] According to the invention, the coating formulation applied the
microprojection 40 to from the solid coating can similaﬂy comprise any of the
aforementioned coating formulations. The active agent can similarly comprise any of

the aforementioned agents.

[000113] Referring now to Fig. 3D, there is shown yet another embodiment of a
microprojection 50 of the invention, which is similarly preferably formed from a porous
ceramic material. According to the invention, the microprojection 50 has a similar
shape and size as microprojection 30, shown in Figs. 3B, including a plurality of

perforations 52. However, in this embodiment, the microprojection 50 includes a solid
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and an outer dianeter in the range of approximtely 20
- 200 mcrons. [0001 ] Referring nowto Fig. 4, there

wooshowalt he first phase in the manufacture oPC&US2004/025169

second general enbodi nent of the invention. A
m croprojection array 60AS |n|t|alh¥ formed froma

PIHiRS sdpgert By cBeOR oGS %W&%éﬁ&lﬁpﬁﬁe RyopHEAiF the piercing edge 54
ORISR LSRR Ueelin s LY R W

niitroprogdcaige 50t he m croprojections 62 and 64 are stil

positioned in the plane of sheet 61. [000119]
Referring nowto Fig. 5 there is shown the

pr |ons 62
gﬁ%} z%%c%?&lhg? %1@ enﬁé?a eﬁlggg &ﬁe@[ﬂ & I;Jns% Se%sasthes Oand
sﬂ‘zé@tm aeBehe tHelREir&lying8udtion oﬁﬁlttrjsﬂlmtﬂu@d(bﬂaﬂdrteﬁhga ofShe
the mcroprojections 62, 64 are preferably bent

agas) emtaiagd yl the poriingi &L BrefyrEedamebosiaent, @1@ oppRingy &6 have a

ed s jally parallel to each other. As
%ﬁ’ﬁ&ﬁ% Oriﬁciallg ?ﬁimé)& in Fig. 5, the mcroprojections 62

and 64 include inner faces 67a, 67b, which face each
ot her, and outer surfaces 65a, 65b. [000120] h a
QQOéﬂé]r rAsslillmssaidd melig 3&, thehiateirioy eagidnoef the fitieoprojestion 50 is

S B R Puleatine o 5 B bl qople 267 Beookling to

1187 &HRA! WheP@ERoABNBLCcrS ojé@ﬁ@ﬁ 56 1@ins&¥d iffo thPSkin, contact with
m croproj ections 62, 64 forma solid coating.

thecskor atidnpdedying dissumvweitit fhe mpaurtms smalar}ygsubsamaﬂyercstected the
f r.om.bei di sl odged or abraded by virtue t he )
PO OB s Th AT PO RRate BT piisidipe bidgas bysyhich

ifershifid e ﬁeﬂf b 8GtdBRM G RsuSdn@omhd 1ﬁ%@ﬁt*a€1dwiﬂ'i‘ R dohing 28,
skin. [000121] h a further enbodi nent of

themebgntissolving the coamtg 2Sgaifd(re]|ead1ag amgnagest dlppﬂseé ther@in edbb agent
crop ecti rior tq the mcroprojection
w1 eyt o D tou esign B?Q‘r‘?ém&?FOHrWéE%‘H‘JegQ cifer back
tﬂrgl\gé glgellfgra ohd 63 I?)?Emﬁ#b 565(5 s%gpa%’i'c M £ fnlikgo rojection
I nventi on, the cod T RS

orrrulatlon 'S also
50he outer surfaces 65a 65b of the n1cropr01ect|ons
62, 64 to forman additional coating thereon. [000123]
Referring nowto Figs. 6 and 7, there is shown the

: . . i o O
SRNTBY RORding ol SR8 PG o PR cfEr
region of the microprojection 50 to from the solid coating can similarly comprise any of
the aforementioned coating formulations. The active agent can similarly comprise any

of the aforementioned agents.

[000117] Preferably, the microprojections 40, 50 have a length less than
approximately 1000 microns, more preferably, less than approximately 500 microns

and an outer diameter in the range of approximately 20 — 200 microns.

[000118] Referring now to Fig. 4, there is shown the first phase in the manufacture of
a second general embodiment of the invention. A microprojection array 60A is initially

formed from a thin sheet 61 by etching away material to provide openings 68. As
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m croprojection array 70Ais simlarly fornmed by
etching openings 78 in a thin sheet of material 71.
wOoieEased1 pr oxi mat e t he openings 78 are PCT/US2004/025169
mcr opr ojections 72, 74.[000124] Referring now to Fig.
nj_cr opr oj ect| ons 72, 74 are simlarly bent

115%%%‘2 Fig: fyproxinginidie stahsd openingsd8rra puctoprojessionnekand 64.

1 ea
Af it S Ecr b LRI o2 e o1 25 AP R Gidy Bsitle 45
shedt 6ncl udes at | east one, preferably, a plurality of
openings 79 that are disposed in the body of each
rri croprojection 72, 74. [000125] According to the
' ti rige vario
ORERS, ARG RABHER e R3BaPR IR R FoptBlspBof i e v

tlféliﬁﬁf@lﬁéjb@ldn}ﬂ 6%@1& @0 Gehtedut bNthehddr.of SRR §26hd képadated from
preferred enbodi nent of the invention, after the

e&ﬁhcqﬂaﬂmbmg@p Oborss ilpsirated i Feg. 6eﬂle Im@romfmefctmséﬂe@t argl,

t

p &ty bt B AR ehficfiaEld Bk et P b Bie' Busied, 50
sﬂfstahﬁ@llﬁbﬁﬁﬂ&ﬁ@b&ﬁ dtRdES Akdurti{d 1Ilﬁ’st1fa95fdnih§? 189, i microprojections

coatin In a further enbodi ment of the invention, the

62 aad 64 gldl@ienmlfatfam 6V& 6appwhichl face cecltbthai, end putej sufacosn65 a,
6 2 and 74 prior to the mcroprojections 72, 74 being

l%nt out of the plane of the sheet 71. [000127]
According to the invention, the openings 79 facilitate
the contact of interstitial fluid of the body with the
[@09420Indnafpreferreth embbdinept of the inventianr, riyr theBihmprd)esions 62,
inserted into the skin. The. openi.ngs 79.further :
64 25 fent Ayt r%tﬂﬁeesh?fafs b GPHEH TOPRYIRKOR 5aPPHE foret et one,

t

Pt égtgﬁ?’s&ge |ned Eygt Ee’??]@ng{ﬁgglﬁl @f&gé‘é;f?gQGQ %421:3”%1413 solid
cms&inga@&coﬂdmgm thg @veatam thei conthgp s padtectgd fmtrnbdnh@dllsk»dged or

8%28] In a further envisioned enbodi ment of th
a‘i’fﬁ Y BRUC PhEedisaien Ad pRFHH R 1R micTapProrCHppY G the

8oy fbn 48 AGESintaRa iARMOLhNe M cr opr of ect [ ons

orm an a onal coating thereon. [000129]
Referring nowto Fig. 8, there is shown another

enbodi nent _of a microprojection array 60Cof the
QQQ\J/%Ht i 194, fupther gnphpdiment of theqnygngiongthe cpgling formtalation is applied

a%fl %B&%b?ogéét%ﬂ %Ef‘éngr%tﬁe @%d%sﬂl‘gi%hgn f %X b?% bent out of the

plane of the sheet 61.

[000122] In a further envisioned embodiment of the invention, the coating
formulation is also applied to the outer surfaces 65a, 65b of the microprojections 62, 64

to form an additional coating thereon.

[000123] Referring now to Figs. 6 and 7, there is shown the formation of a further
embodiment of a microprojection array of the invention. As illustrated in Fig. 6, the
microprojection array 70A is similarly formed by etching openings 78 in a thin sheet of

material 71. Disposed proximate the openings 78 are microprojections 72, 74.
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array 60C includes a brace 80, which is preferably
affi xed the tips of mcroprojections62 and 64.

wéeowsrodé4dy to the i nvention, brace 80 provi desPCT/US2004/025169
addi tional structural rigidity and assists in
mai_nt ai ni ng, the di stance between the inner surfaces

(@424 Apetsaingaray tordis . Sicgpicayrseieriinns 78274 avp similatly bent
: i ' - t [
SGRRR pL OOk ERAAEALE OO B RS 77
favingpencl OBeE. AbelhisturRdtin Bigs. Pand 7,ledsh madreprojdetibh g2, B includes
the mcroprojection array 70Cs simlar to array 70B

y /¢ . .

aklgashons nreigrapla adlypky|of pPguingscioihatsare dispesedan thehaghy of each
P r y-affixed the tips of mcroprojections 72
ngﬁﬁggﬁgﬁ?ﬁgglga] The gap 66 between the

m croprojections 62, 64 and 72, 74 is preferably sized
such that the pair of microprojections (e.g. 62, 64)
[HW23k Acesirdigh éo themetontion. dhe opspings 7Qrran chmprishedrouis shapes
no ."coring',.i.e.  .there .S no inserti f . fissue .
ofiigerts dsefiref apogtEiets Ik Shtuindh Bl Bl agh fditiptar n
sipe. i nserted into the skin. Typically, the gap 66

bet ween respective pairs of mcroprojections is in the
range of approximately 25 mcrons to 250 m crons.

P bl th i .ecti 62, 64,. 72,
R0 R b G R o e SR 7
7THRF LR 83 ARE Yheel BSE cbﬂﬁ% RRARAIBKHIR SN arPP Bl 1O Bleast one,
[000133] a preferred enbodi nent of the invention, the

prefarblyy ojth of thenand 2urfeets 778,778 4f threanormbjenittmsd 20 G4 toform a
tainl.ess_steel, titapnium njckel titanium.all oys, or.

scliciqingr Toh GEtrpaBPOTReRidh Eventqn, B cPliGe fopimitagn is

apPLEIQ0 e AR rOSj eBRon PAand 74 %chﬂ‘ t6 @k ﬁﬁr&ﬁ(@fe)@@o%&r’&g 78being

non- conductive nmaterial, such as Paryl ene(r),
bentdno phihlsiptaneatf ¢hd shkegt duch as Teflon(r), silicon or
ot her | ow energy material. [000134] In a further
envi si oned enbodi nent, the mcroprojections 62, 64,

L127E RS Crd B T s 1A, U SRS QIR B Bhimet Y

intestitialgluid oMmhledodpwithale datiap piteretle idclop®jection array 70B has
m cr opr%j_ecti ons 62, 64, 72, 74 by a variety of known

begit nerited infedhe slein. & BaopsainaseOHsabedagilitaiethe dissolution of the

o e e RRpaR b0 R FortERE LR 2. 33 e TR by

tHeTARdrSurfgcdsi T a1 r @1y RIsabOohe dgerb4ontdthing/ éiatihg irdo the
coating solution. By use of a partial inmmersion

bedthni que, it is possible to linmt the coating to only
the tips of the mcroprojections 62, 64, 72, 74.

[000128] In a further envisioned embodiment of the invention, the coating
formulation is also applied to the outer surfaces 75a, 75b of the microprojections 72, 74

to form an additional coating thereon.

[000129] Referring now to Fig. 8, there is shown another embodiment of a
microprojection array 60C of the invention. As illustrated in Fig. 8, the microprojection
array 60C is similar to array 60B shown in Fig. 5. However, in this embodiment, the

array 60C includes a brace 80, which is preferably affixed the tips of microprojections
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[ 000136] A further coating nethod conprises roller
coating, which enploys a roller coating nechani smthat

weiznislaéd4y |imts the coating to the tips of tReET/US2004/025169

m croproj ections 62, 64, 72, 74. The roller coating
t is disclosed in U S | ication No. 10/099, 604
6?9 é%‘g 8. NG gt @ﬁl@z@mmy@m%& Rrovisies prbitionad Gtrwural rigidity
aﬁcg%sgfsfsrlﬁﬁn{iﬁ%ﬁ%% thdl dis{a%f?@%&k‘{egfﬁ the 1@%}{%@%&% %?g, fﬁ% nbgehveen the
mm'opmbcﬁbm/mjﬁs(ﬁe.sg@cﬁd) coating that further

restricts the coating from being dislodged fromthe
m croprojections 62, 64, 72, 74 during skin piercing.

37A, ' .04 he inv Lon,. the :
R R SANE S o, Henl RYEAVA I i popimepter»
mieapo] cﬁdaﬁhﬁfﬁiy 7@C beteiivendosl/ Ak ilkiharden FRE oV PlewiBrdphojection
the_ coatin such as grooves (not shown surface

anrgt ISaﬁHFlthJéT@ iy 0B ey iokigsY ﬁnql almlhﬂdumm@smm 80, which

vides. | rface area upon
is gfeﬁﬂ)@ &rﬁgg{%%q%s 8%81[10r8]?r0665§§ h ‘ge deposi ted.
[ 000138] A further coating nethod that can be enpl oyed
within the scope of the present invention conprises
(09613 Clhetgangs batesndhawgiaroprofestions@h 6it and 72,p743\1)$ preferably
.CO n enconpass_f.ormti o
Sl TP R B o R B o3 hact @it ponetration
d&aéd /Ith&QABEE OIS BRriAkL'S 9.0 0 e8! YRk 6h 608sul B&ween the
m croproj ections 62, 4,772, 74. The pattern coating
rm,(zmplmfcapm asgble umrngmctiomn snsngedsym ‘Ehtnskm Typically, the gap
sitionin sited Iiqui
o By BB B R U R RtsLop eeisds Tohe st gfpaprosimately 25
midr68d B Bo-HeisEed |1 quid dispensers are disclosed in
U S. Patent Nos. 5,916,524; 5,743,960; 5,741, 554; and
5,738,728; which are fully incorporated by reference

VS QOB M shemislection aetita Torml i e
ﬁp@&)ﬂﬁf&ltéwl'? ﬁ:goﬂ%nﬂl\éﬁ: ket geééedla\ﬁe p%k(ﬁﬁﬁg% %OSO microns.

opt 1 onal not i ve ans posi tioning
which is generally controlled by use of an electric

fi O her di spensj ng technaol ogy fromthe
roppEith 15 emmcirmed mbedimm lahe Hvepia Rpalsamg eetions 62, 64,

71 %&1@&&%&@@% af@ta*ups asEéel GRhilS Hied tﬁ%&@%poyg, 9a
he pattern coati ’i'nvention.
s1ﬁ¢1@ﬂb1@bmgpﬁtﬂ)lé hﬁtenaw a@l&etrﬁaitlvdl)b ehecitrbpi6)cbOsnnE2ab4,012, 74 can

appl i ed. the
be coated with a non-conductive material, such as Parylene®, or a hydrophobic

material, such as Teflon®, silicon or other low energy material.

[000134] In a further envisioned embodiment, the microprojections 62, 64, 72, 74

are formed from a non-conductive material, such as a polymer.

[000135] According to the invention, the coating formulation can be applied to the
microprojections 62, 64, 72, 74 by a variety of known methods. One such coating
method comprises dip-coating. Dip-coating can be described as a means to coat the

microprojections by partially or totally immersing the microprojections 62, 64, 72, 74
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m croprojections 62, 64, 72, 74 to fromthe solid
coating can simlarly conprise any of the
wahers@rent i oned coating formul ati ons. The acti PeTA§20Y/025169
can simlarly conprise any of the aforenentioned
agents, [000142] Referring now to Fig. 10A . there_is
HEPI kAt gesofytiosy 1@5 of ﬁPF il %mﬁaﬁtqndeplmwett 1%%9@#& to limit
et,90 is
| ni tgﬁh 1115? hﬁtg{é 0punc ﬂr@_]\é ect A?Eﬁr télser drilling
to forn1one Oor nore groupi ngs 94 of small openings 92.
According to the_invention, the openings can conprise
(R0 ﬁéLsAgﬁni T capfihesnetp @%corpn@ma er PReinge v eprlpys a roller
c&ﬁﬁ%rh%%ﬁmtsﬁe[hg%pﬁﬁ%w hrgﬂs ﬁ{e c%aﬂ %fj?hc §) I)f th§ %Juglr(])iro%ctlons

e group ormone o

62164 70] T4. OPHeQjol6it doatitg Bethod 1@ @@&1105&1 ih@r SUApplicakioh No.
t hen preferabl %@é)l aced into the interior of one or °

1p19P8,08¢ (e Nop? 0)24@132804). %uclrrln ancpmonaipd by safetesceihgreig in its
l i t t . f
et A3 B R SPGBl b o

pflﬁ/ld&%%[ﬁoﬂ%balﬁ}dg ae filkeek Rt HhB bMinkbdrh bemgtdi@odddd. from
when the coated mcroprojections 96 are inserted into
the micneprojepiéons Gt HhJ2i 34 guinediegiczaiae.not exposed to
physi cal contact with the surrounding tissue; the
openings 92 in mcroprojection 96 allowi ng for the
[§0Q3¢T ug&tor&ihg %&ih@liﬁ\%ﬁu@ﬁ thé"ﬁn&@ﬁﬂohé&ﬁof?é/@ 88, 72, 74 can further
interstitial fluid. [000145] In additional envisioned
ineilsdneems tadapséd torrecqlvwmdt/orcmhandeéh@wumn of ﬂmrqmtmg BHrsuch as

b | Led. t f th .
SO P b BT DGR RalsE BB R ARG G STHE gh o raiges
widred fheSHOWS 8fcﬂf1d:e's Gncrddh GRERE AR ofi Wi @éreater amount of

arr angenent openi ngs 92, the openi ngs 92
caﬂm&ngabeﬁq&mhhéreof can conprise various S|zes and
configurations. Clearly, the circular shape is nost
efficient, since it enables all of the openings 92 to

0 :
(R13F ARG St e T £GP PR B O0RR4 T
petstgtrineshtibn comerites spagitoatirg. oo ding toothe d6veatiot,dphey coating
| arger in area than any specific groupi 94. This
caibergupasy formatipnpfaniagipsobaspensipnipd .tl?»@mglggég@aowé%n
the tip of mcroprojection 96. [000148] Preferably,
the mcroprojection 96 has a length | ess than
[GQINBOKI Pateel yoalifQQanmales boemplyetatoat tieahicsoprojestions 6an64,

approxi mately 500 m crons_and a maxi num
72, 74. The pattern coating can be applied using a dispensing system for positioning

the deposited liquid onto the microprojection surface. Examples of suitable
precision-metered liquid dispensers are disclosed in U.S. Patent Nos. 5,916,524
5,743,960; 5,741,554; and 5,738,728; which are fully incorporated by reference

herein.

[000140] Microprojection coating formulations or solutions can also be applied
using ink jet technology using known solenoid valve dispensers, optional fluid motive
means and positioning means which is generally controlled by use of an electric field.

Other liquid dispensing technology from the printing industry or similar liquid

29



10

15

20

25

30

di aneter | ess than 200 mcrons, nore preferably, |ess

than 100 m crons. [000149] Though the general design
wofhodsheecd4nvent i on di scl osed herein is directedPCoO/US2004/025169

m croprojection design that protects a coating

contai ning an agent to be delivered, the invention can
daﬁpglmgete@lwalw opi 1g g Whean ksrpsadl {97 20RINS the Pattersgpating of
ﬂ&LH{ Spch as interstitial fluid. The agent contained

he coatlng could be one that enhances production
of a desired material, such as pilocarpine to enhance
t he groductlon of smeat for cystic fibrosis testing,

[GoHALl Hecording tntheanengppthe Wﬁé@géﬁﬂﬁﬂﬁm%b%@lﬂe@ﬁhe or
n@nltolgpog tf0ﬂ96§%%m7§ 74“899 ﬁe]soia‘é tcﬁﬂt ng G QS ﬁzﬁ ﬁ’e[rﬁlcéo%pq%e any of

vi ng ordrnary

tlg ﬁbﬁﬁ{eﬁh@@édl dbﬁﬁn@forinﬁl&tll@ﬁ@s Rk actmeeagtenmllcsaﬁﬂmay comprise any
errpl c%yed wi th passive transdernmal devices and systens,

thetpforemendonsd9gPite t ransder mal systens di scl osed in
Pat. Nos. 6, 050,988, 6,083, 196, 6,230,051 and
6,219,574, and active transdermal systens, such as the

[60CUTBR Sfefifil td Flg PESA, this is showvh the 8fst sfep @8 theGBBnation of
5, 169, 382 and 5, 169, 383; ‘the disclosures of which are

yekqno@m Iembodnmb@fdw preskigriniantion. Shest O0 énmitiadyetciedopmehed
d alterati tp this .
o SRR st LR Rl 2ppAr e SBUPRBSS: BRmhikBPipgsia-

2chbrdthd 13aHLE irfeRad MG JhRBY EALcoheRRe vaRdusSdldsi ahd%flapes
this invention. It shoul d be understood that th

[0004ed] | The sesombstep norapidsed thepddfermatiduloy strétofing ¢f b;glcmse)f sheet
illustrative enbodi.nent.s and exa s set. forth_herei

S RIS B8 g IR 8 LR U R a oD et s S Cufpling
BRN OO R g;ﬁpﬂeﬁlb%l){cé@ ihtd th@ ﬁlt&?&i?ﬁ ofté of Hrd 6‘5’ ention

I ntended to by the clains set forth
rhieroprojectont 66 dhs fcﬁhMaMén\i\h émed ® fGmiaseld ceating atong the interior
m croproj ection nber for ertion into a biol ogical
S§{fﬁ‘f‘-‘a‘bfé’ne@6ﬁt5’ir?% b"rOEOJr?P%?Iﬁ oj ection array having at

| east first and second m croprojections, said first

and second m croprojections having i nner and outer

[Deckr] Asivdllbirsdoghized bpong kotingordimuneskifl éilEﬂletEEﬁ wdpen the
di sposed substantially parallel to_said.secon

cepieH HFOPEIEtioRs P AerinfREe T &isgisy the copiing lérl?if?ta?tPéf and not
&Bbgea Enpﬂy?'sﬁ)ca'l 301‘&9& %&1 the surrounding tissue; the openings 92 in

microprojection 96 allowing for the subsequent dissolution of the coating by the

interstitial fluid.

[000145] In additional envisioned embodiments of the invention, the coating

formulation can also be applied to the outer surface of the microprojections 96.

[000146] Although the groupings 94 are shown in Fig. 10A comprise a circular
arrangement of openings 92, the openings 92 and arrangements thereof can comprise
various sizes and configurations. Clearly, the circular shape is most efficient, since it

enables all of the openings 92 to be incorporated into the microprojection 96.
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t her ebet ween; and a bi oconpati bl e coating di sposed on
said first and second m croprojection inner faces,

weawd/ofiéasst and second nicroprojections bei ng adapiSem4/025169
to substantially restrict contact of said coating with

e bjological surface during insertion of said first
b0 2 chibehoer Yiomep Bsraremef shegtd Otk inefoaged el create each

Q.. i i ect.i J . aj ) e
wfopficioft op L0 BT, B AL ad PRSI Hro il B g woua
réiltlie apdnigis@2apnbdige dispddRe nBirthe Hp off nBGopRediiDEr Of

G aim, wherein each of said first and second
m croproj ections includes at | east one opening. 4. The

I GHRPI9) [ nper . of. ' rej aid .
(RUSE e Bkt ol FERRERIRliot bEbE o BB T hbgeimaccy
1060 exeonss alode piefehbl1essSBEOAHroRifIDY )@ droORSandSAindximum
brace being in conmunication with said first and
dipmcior dessitanci0apistarisomere meferabdy, Aese tiapr G)0avictans. menber
of aim, wherein said first and second
m croprojections are constructed out of a nmateri al

[6®189] eThdulgRhd %‘b‘ﬁeﬂl’l QeI oMk SivieRBorPdisSbd N eBSiA iSdigRked to a
titanium nicke ke

) un . titanium al |l oys and Ii
nyprepnEsAOn e thabpioddots a @atilp comtriningrnoigsot iodre delimtred, the
.of O aim wherein said first a second .
g ) e Heoastaed B ot i BB SR ik body fuid, such as
ORI G TREE T THSa g8t &rtAhed ih-thd BSatifk €bARMRI on8Fhdt @Rhances
menber of Claim, wherein said first and second
pmduciopr of addasirehmatarial, soet sdilvictdpire toenhama dhecpriodection of sweat
materigl. 8. The m. croprojection nmepber, of Claim1 :
Rl HODSiS tpsting. Rl abe 8k BR o aPHiiTSH 4B eptsraeHiapborant-
t ss than approximately 1000 m crons. 9. The
h%ngg%oagsllgj@' ection nenber of Claim, wherein said
bi oconpati bl e coating is produced by applying a

oating formul ation on said first and second m cr.opr o]
(GRTSBR s Yol beriprifieted BY 6pe betingordinarnaiall dp theazh, theg,

nﬁg@gpgda&uaﬁ S hO ?I‘és&g ihPnHh e{n{ 9&%&@9@\%&% %taséi\?eat?ﬁns@é}ﬁlal

Ically active agent selecte omt group
devinss anidispgeras, sacthay o passivel temsdermahoystenmadi§dlbiet)in PhtiRids.
anal og, vasopressin, i
6,050,988, 6,083,196, 6,230,051 and 6,219,574, and active transdermal systems, such
as the systems disclosed in Pat. Nos. 5,147,296, 5,080,646, 5,169,382 and 5,169,383;

the disclosures of which are expressly incorporated herein in their entirety.

[000151] Various modifications and alterations to this invention will become apparent
to those skilled in the art without departing from the scope and spirit of this invention.
It should be understood that this invention is not intended to be unduly limited.by the
illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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desnopressin, corticotropin (ACTH), an ACTH anal og,
cal citonin, vasopressin, deam no [Val 4, D Arg8]

wangismiedi vasopressin, interferon al pha, interPerms2004/025169

beta, interferon gamua, erythropoietin (EPO,
granul ocyt e macrophage col ony stimul ating factor
(Gw CSF), granul ocyte col $nul at i ng factor

Vﬁ]ﬁ’[%ﬂa interl eukin-10 (I'L- 10), glucagon, growth
or nDneH?%ﬂgasi ng factor (GHRF), insulin,
i nsulli not pomictoprofdetibn MRmber f€ infseiondeto ABidRERAl furface,

TRN, NT-36 (chem cal nane: N-[[(S)-4-o0xo0-2-
CePBE$Bg Nyl ] car bonyl ] - L- hi sti dyl - L- prol nani de),

sommf ot PprAc s aba spPHER (3 Hicdng PRSPl Brsietionpgaid

fikaeh® Eecoﬁ@ HiBRpRA¢dlons AdhREins Eotidriuler fEde0 rdaimﬁﬁst
gonadot ropl n, epoprostenol, hirul o% i nterferon,

IIPRORKO) SR mneﬁéamtbpm,gudwoswwm ysnaraé#@i tsidaithspsond
sue asm nagen .acti vat ok|
R er R e BB SRR s P Sr PGS e FomST
tindietlideneind hornone agoni st, bradyki nn antagoni st,
ceredase, CSI, calcitonin ((I:]ene rel ated peptide (CGRP)
enkephigconpatiblagostingdismased vy sig Ept iané sepopp nEsmprojection inner
fI GF-1, neurotrophic factor, colony stinulating factor,
ap?ﬁ? at hyr oi d hornone and agoni st, parathyroid hornone
ant aggpifgit.anl s8haGhidffkd) e@ﬁhﬁgaﬁg adapteiot éugﬁﬁﬂlt'i’é?}y restnct
protein C, protein S, renin inhibrtor, thynosin alpha-
contadtirodsdidlcgating wimlthe bialogisalewisiace @mr@}usﬁrson ahsaidfrst and

al anti.trypsin ant TG bet a,
sto5R0 S DPIRUSE OB i HeTCOBAM BHA 1, def | bF ot i de,
enoxapar i fhe hhitAPtdectoRIHQRE: bf Clzﬁﬁl\’l' RéHetdin at least said first
tinzaparin, pentosan polysulfate, oligonucleotide and

ndbxiogmjmm:ibﬁmelwkEsdletaawtaJnle‘wpmm@I endroni ¢ aci d,
cl odr.oni c %m d, etidronic CI d,

bandr qni ¢_aci
i ncadr oni S@?laroljffélﬁ‘it’d’l"lé’l“ﬁn& of Glla“inl ks é@“FEﬁW Eacg’c‘?fcfald first and

gat r oban,
sédfél}g%\%g?od% @%@gﬁﬂ%#ﬁ%g& r%r 0j ection rrerrber
of Clai m Thewhiefoprdjectindnanizdriofi Cldinr nwletdin Baldlmmlcmp&gection
at | east one_vaccjne selected fromthe group

et gacludgs aibraoe dispased hebveansaid s%@g]sv@cm;qq%prq ections, said
bh@@ bER Yﬁe&hﬂﬁquﬁ&%m YRAGHLRd s%ﬁﬁ%%%?&g@&cﬁﬁ' cken

0oX va Cl ne OX vaccl ne, hepatit CCIl ne

per t gssi s ThaaGiciProj édtia;lﬁtﬂilﬁﬁlb@ o¥f @taimnie wHheesingdid fasttand second
protein vacci ne, DNA vaccine and_therapeutic cancer
DVgROBTiRCtiOn areTRBstHciadapt of eaaicsial saleased from thy sropgonsisting

g‘w@e 05280 HienARs e RLIHRAAAR AT gﬂ%%oﬁsgo i8S

e group-consi’s
The microprojection member of Claim 1, wherein said first and second

microprojections are constructed out of a non-conductive material.

7. The microprojection member of Claim 1, wherein said first and second
microprojections are coated with a non-conductive material.

8. The microprojection member of Claim 1, wherein said first and second

microprojections have a length less than approximately 1000 microns.
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acid, citric acid, succinic acid, glycolic acid,

gl uconic acid, glucuronic acid, lactic acid, malic
weacehwd/oippmiuvi c acid, tartaric acid, tartroni c BCTAS2004/025169

fumaric acid, maleic acid, phosphoric acid,

tricarballylic acid, malonic acid, adipic . acid, . .

ci t r dconi dhgaMGroPEY ertion ARsiebes of §laimy b avderain ggifl giocompatible
oBBAC Blold fy nfib TR Wiy ) DU S B LN
niisieproécdidhs. aci d, crotonic acid, angelic acid,

hydracrylic acid, aspartic acid, glutamc acid,

glycine and m xtures thereof. . The m croproj ection
menb of I - wherein .sai oatd ng fornul,ati.on
el dfes. dterusproRIoTmauRd o (08 4 dhetth P buEE

feiuilgiohdnslugés 4 Geadf oredfblofichlppictiaRpaRcekake ;Ero‘ﬁ{)ﬂliég[’@up
dodecyl sulfate (SDS), cetyl pgri di ni um chl ori de (CPC),
ceredving|of aiheanpye releenwna hormarts (6HRID, [ikEnalog, vasopressin,

| kani hl.ori I t . ot.h :
BEETARE st BOr S LA PR KET B B BT merin
deAmirbaVA140 D-WAEY] @k dininia ek opRBéih Nifitdr RESH/A1phA, ditetBioh bERS
at | east one polyneric material selected fromthe
injedienon gemsias erytigopdictiny FREXy grahyloeyt mactypbagEdpny stimulating

hyd | met.hyl cel.l ul HP . .
fr g G B B B0 R e A 0B o Y10 (L
12%’, %@ﬁg&{, RydWEBHWR6RS tetagi8e fa{cgglg%-l.l@%g%ns%lﬁrg insulinotropin,

ydroxy-ethyl cel | ul ose (

caicttowpy ajteotideg rendephie; TRN, NTalichemwabnahner 1S4 (s)-4-oxo-2-
coat i formyl ati on incl udes. | east philic. .
SO B s Yrh PRUOGRSE) LEGHS STy BT, somatSetain

| X . i | .
S aioT OBl Rl A ol KX e S R, chiymopapain,
chelebywtrkyhial élorioptl gohiadotiopid, epyprostehdisylogpahteetetop] mterleukin,
gl ycol, and m xtures thereqof. 16. The m croprojection
IRERHEPINSfOXSI G InsHEPIRKBRSS: 1Ssua PHSRIASER g G trutiekingse. ANP,
. h . LDl s
A e S e B R horon€ Sh s,
bpadykingi anegoeaidt, kersdaseaCBL ehlnitorpn gyl reladed wepdide CGRP),

pol yaspartic acid, polyhistidine, pentosan .
ekenpaling, FA8 frganwnfgﬁdaea@ed%lpp%w 11 Regrajrpbés factor, colony

e o Tt
prostaglandin antagonist, pentigetide, protein C, protein S, renin inhibitor, thymosin
alpha-1, thrombolytic, TNF, vasopressin antagonist analog, alpha-1 antitrypsin
(recombinant), TGF-beta, fondaparinux, ardeparin, dalteparin, defibrotide, enoxaparin,
hirudin, nadroparin, reviparin, tinzaparin, pentosan polysulfate, oligonucleotide and
oligonucleotide derivatives, alendronic acid, clodronic acid, etidronic acid, ibandronic
acid, incadronic acid, pamidronic acid, risedronic acid, tiludronic acid, zoledronic acid,
argatroban, RWJ 445167, and RWJ-671818.

11.  The microprojection member of Claim 9, wherein said coating
formulation includes at least one vaccine selected from the group consisting of flu

vaccine, Lyme disease vaccine, rabies vaccine, measles vaccine, mumps vaccine,
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formul ation includes at |east one stabilizing agent

sel ected fromthe group consisting of a reducing
weugaroie4aon- r educi ng sugar and pol ysacchari de. PCT/TiS2004/025169

m croproj ection nmenber of Claim, wherein said

reduci ng su i s sel ected fron1the group
@(QE%I} RE% ¥y %’%’ﬂ RAFeVacting PRIt VaseneRrs@asiaFepcine, diphtheria
vh@hld RS fbird prbifn FhEIRPONA STl RMLollRARG 0l %c%& Pceine.

eréin sai ysacc aride’is se ecte om
consﬂstlnghemnd&mhnammnm&muhkeféﬂﬁmﬂhNﬂﬁﬁiﬁEaﬂc&ﬁd@
i ns Ijn The m croproj ection nenber of Caiml7,

forrRation lg%hléeSraé drast g befghselsctedsizps dhegronp sensisimegi @sgerbic
aGANGERLdC sﬁ{cuﬁg Frotih glkj&fli@@cf&o gﬁl’coﬂlx)ﬁﬁ Colub ﬁr%gisc a’01d lactic
cose, qbercit %

xyl ose, 0Xxose,

acil s &1d qjyrmae acid) tat@seacid, rargbaRQcidy ﬁhﬁﬁi&:ﬁﬁd male1c acid,
| ucose, ulose hamanel ose, i1idose, mannose, tagatose

PResPheerd éflc%fbéﬂ}d’ﬁc?@@ malaniie, adirs peidbtizaeonic acid,
gﬁﬁa}rgtgcp L83 qtacgﬁg ta'c:fabl 85'3%8111{3 agldog’ ?ramagg Bc%#g%nﬁ%@?og%ﬁ%ﬁfdmc

i OS€ orose uranose

a€id] tigte afmﬂtg@}rceﬁé aéil ah Bt SryNh i€ 118bcsdtblic @8R trdbnic acid,
formul ati on includes at | east one vasoconstrictor

angslis @eide hydraerylinacidr awmprticisid, stutagicorcidaglyginstand meixtures

tlcafe%mnol cycl opent am ne, deoxyepi nephri ne,
NCIE0 . . . : .
eplnephr|ne fel ypressin, indanazoline, netizoline,

m dodBi ne The aMBAHEdjedtidn kKR bF (aimOE bAdidiA Said coating
or ni pressi n, oxymet hazol i ne, phenylep rine,

fqmmha,tio@tlh@lndd:saatﬂmt ommerfwtmtcspbn@daﬁmméle group cons1st1ng of

SRR RaroREa REHERERE! bt b e IS poriae

(PED WHER Ak e A BRI RS HOHAS BT Mﬁ@)eﬁ’énzaﬂ(gmuﬁh @hloride,

m croproj ection member of laim9, ‘Wwherein said
polyatibatys fid othensarbiteni decivettiees. at | east one pat hway
pat eqt encgr nodul at ar sel ected f.r

ConaidL | ney G PR SERA O CIm 4 QLB S SRR
f Qt{Un' 1%1&1%&1:%%96 ric Rateridl@leFearRRY Ble £6bg On

alm 22 erein sard anti I nflammatory

camstingl o hyéﬂoayéthﬁlcélhﬂmat(ﬁ@(]j;lwdpoxypr@yhhemglcelﬂulose (HPMO),
bet anet hasgne 21- osphat%&P m sa

hySioRHRPRAHHO S8 82R Bh %@%&Y@nﬂhﬂceﬂuhs@
(HEMC) and ethylhydroxy-ethylcellulose (EHEC).

15.  The microprojection member of Claim 9, wherein said coating
formulation includes at least one hydrophilic polymer selected from the group
consisting of hyroxyethyl starch, dextran, poly(vinyl alcohol), poly(ethylene oxide),
poly(2-hydroxyethyl- methacrylate), poly(n-vinyl pyrolidone), polyethylene glycol
and mixtures thereof.

16. The microprojection member of Claim 9, wherein said coating
formulation includes at least one biocompatible carrier selected from the group
consisting of human albumin, bioengineered human albumin, polyglutamic acid,
polyaspartic acid, polyhistidine, pentosan polysulfate, polyamino acids, sucrose,

trehalose, melezitose, raffinose and stachyose.

34



10

15

20

25

30

hydr ocortamat e hydrochl ori de, hydrocorti sone

- phosphat e d!sodiun1salt, nmet hyl pr edni sol one
\NOphMﬂphgle dlsodiun1salt, ni et hyl pr edni sol onePCT/US2004/025169

Zﬁ-su00|naatesodlun1salt, par anet hasone di sodi um

phosphat e and predni sol one -succinate sodiumsalt, 24.

The iV cr ophsjmistopripetion ety oEaim % vheygie sEi sogHed
RN i ! | isti
ARG BOLEN ST RGPl s FRADCSEH B the group spsisting
of b r¢ducingiugar, fot-fedti€ing ghdas andipalysdcohaidef at e sodi um
aspirin and EDTA. 25. The mcroproj ection menber of .
lo ai 18;  whdeanisrops] ectios argmalpr 06 a7, Shergie paid agn-ggducing

e [ ubi | i sing/ conpl exi g I m

LR BRT-Cutthe bR SRR BY bl B8 0E, SERAs
rifEhaseCycl odextrin, Ganma- Cycl odextrin

gl ucosyl - al pha- Cycl odextri n,

2§I}osyl-alpha-CycIodextrin, gl ucosyl - bet a-

C extrd.n, sl taosyl -bet a- l-od ' o .
hydr g%y or | STAPLO] 8%}/1(9116&%%&?%% Cﬁ%_ﬁle 'f, \Wherein said polysaccharide
YR RERANE oldab B0y Ein@ @ ubkthdh, soluble starch, dextrin and insulin.

2- hydr oxypr opyl - ganma- Cycl odext ri n,
hydr @y et EHe-histapr@ydicodesmbérpf Claim 17, wherein said reducing sugar

1%&?%%&%3?% Chﬁggﬁ%@gl% 8’@)915?’ ia}:ﬁbinose, lyxose, ribose, xylose,

Gl SR Yl RE hekrdB!, JuiebR0aMhToBe, aBlB, altrose, fructose, galactose,
sul f obut yl et’her - gammacycl odextrin. Mst preferred
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t han ZHppr dRiematoedprofseitoncambeoifdaiang, Whereineseid: dpahing
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amidephrine, cafaminol, cyclopentamine, deoxyepinephrine, epinephrine, felypressin,
indanazoline, metizoline, midodrine, naphazoline, nordefrin, octodrine, ornipressin,
oxymethazoline, phenylephrine, phenylethanolamine, phenylpropanolamine,

propylhexedrine, pseudoephedrine, tetrahydrozoline, tramazoline, tuaminoheptane,

. tymazoline, vasopressin, xylometazoline and the mixtures thereof.

22.  The microprojection member of Claim 9, wherein said coating
formulation includes at least one pathway patentency modulator selected from the
group consisting of an osmotic agent, zwitterionic compound and anti-inflammatory
agent.

23.  The microprojection member of Claim 22, wherein said anti-
inflammatory agent is selected from the group consisting of betanﬁethasone 21-
phosphate disodium salt, triamcinolone acetonide 21-disodium phosphate,
hydrocortamate hydrochloride, hydrocortisone 21-phosphate disodium salt,

methylprednisolone 21-phosphate disodium salt, methylprednisolone 21-succinaate
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sodium salt, paramethasone disodium phosphate and prednisolone 21-succinate
sodium salt.

24.  The microprojection member of Claim 22, wherein said pathway
patentency modulator comprises an anticoagulant selected from the group consisting
of citric acid, citrate salts, dextrin sulfate sodium, aspirin and EDTA.

25. The microprojection member of Claim 9, wherein said coating
formulation includes at least one solubilising/complexing agent selected from the
group consisting of Alpha-Cyclodextrin, Beta-Cyclodextrin, Gamma-Cyclodextrin,
glucosyl-alpha-Cyclodextrin, maltosyl-alpha-Cyclodextrin, glucosyl-beta-
Cyclodextrin, maltosyl-beta-Cyclodextrin, hydroxypropyl beta-cyclodextrin, 2-
hydroxypropyl-beta-Cyclodextrin, 2-hydroxypropyl-gamma-Cyclodextrin,
hydroxyethyl-beta-Cyclodextrin, methyl-beta-Cyclodextrin, sulfobutylether-alpha-
cyclodextrin, sulfobutylether-beta-cyclodextrin, and sulfobutylether-gamma-
cyclodextrin. Most preferred solubilising/complexing agents are beta—cyclodextrin,
hydroxypropyl beta-cyclodextrin, 2-hydroxypropyl-beta-Cyclodextrin and
sulfobutylether7 beta-cyclodextrin.

26. The microprojection of Claim 9, wherein said coating formulation has
a viscosity less than approximately 500 centipoise and greater than 3 centipose.

27.  The microprojection of Claim 1, wherein said coating has a thickness

less than 100 microns.
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