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M CROPROJECTI ON ARRAY | MVUNI ZATI ON PATCH AND METHOD
FI ELD OF THE PRESENT | NVENTI ON [ 0001] The present

wOonesrne4ss rel ates generally to active agent deCrawseop4/021393

systens and net hods. Mre particularly, the invention
relates to transdermal delivery of antigenic agents

el |k °WP@%§£§§NW GAERON,

anti geni c agent, suc |M@ TH&Ppe achi eved
t hrough vari ous routes of adm nistration, including

oral, nasal, int scul s (SO,
and i ntrader mal %ﬁgﬁ 8Ftﬁ%g#m%ﬁ%§gﬁuném Zed
(g?@dl therpo fe@erﬁﬁn@ﬁﬂ&rﬁeﬂt&aéén%ﬂ %‘aétm% Enttdéﬁvéﬁjl@?stems and

ne r s onse. See, for  exa erc
‘ndethodso d»xloﬂaqmﬁmulwlyt the anveatien gaiatEfpiot ttqmd&mat dalsedy eff antigenic
the Surface of. Reconbi nant Bacteria: |nportance of the
REERLE VEFIICHRRIAICSIAT BHYS: Vacci ne, vol . 7, pp. 242-248
(1989). [0003] The mmjority of conmercial vaccines are
adm ni stered by BVIor g FRREROTND most al |l cases,

y

they are adm ni stered conventional injection with a
syringe and needl e, although high velocity |iquid

j[6002]nj efitiows!l kaven tizd dslvoey suainassiraaeef ztrmnt%gminpge}t such

Parent du Chatelet, et al Vacci
FA9V5F, 260 Py aclioisgHhroREh karicheray fi ot niptopi, fegluting oral,

%Qﬂeﬂ:ﬂaﬂlﬂ% SN %ul?dcutaglqgiﬁq(:ﬁ) I &d iRBaddral ﬁ@? | f9s further well

i nt et est e| ng pl ace D'routes of delivery to
akpumahted ﬁm I:hetrbetesﬁ adinmidtratioh icaminagachthei typnnfermmgwrresponse.
et al Nat ur e,

I MO TEAN I -
e T

| rapaneies MRl 04 248R0RPESS, pp. 43-146 (2nd Ed.,
1997). [0005] Pathogens entering the skin are

confronted with a highly organized a Cg‘pdl ver
ﬁ@@%]at i dhearaigpEef g(pmlglg@wgé(ppcgnqs%@ a ]éllség'ﬁégyg.\/ld}r SC routes.

Qﬁtaﬁlr&segp&%}g ﬁ%retdh:r aPe OYlglr %;cﬂoﬁ)(mth a sgnnge and

ani sns angerh ns ce are pot

&{Hedgﬁﬂﬂ{cﬁgﬂ mghn@m&!y Niguidg et dctors hﬂe\haﬂbbmeespbcdaes nSe, for
Lynphocytes and dermal macrophage

example, Parent du Chatelet, et al., Vaccme Ygol 15, pp. 449-458 (1997).

[0004] As an alternative to the more conventional routes of administration,
increasing interest is being placed on ID routes of delivery to capitalize on the skin’s
function as an immune organ. See, for example, Tang, et al., Nature, vol. 388, pp. 729-
730 (1997); Fan, et al., Nature Biotechnology, vol. 17, pp. 870-872 (1999); and Bos,
J.D., ed., Skin Immune System (SIS), Cutaneous Immunology and Clinical
Immunodermatology, CRC Press, pp. 43-146 (2™ Ed., 1997).

[0005] Pathogens entering the skin are confronted with a highly organized and
diverse population of specialized cells that are capable of eliminating microorganisms
through a variety of mechanisms. Epidermal Langerhans cells (LC) are potent antigen-
presenting cells found in the viable epidermis. Lymphocytes and dermal macrophages

percolate throughout the dermis and form a semi-continuous network. Keratinocytes
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per col ate throughout the derms and forma
sem -conti nuous network. Keratinocytesand Langer hans

woebds®osspr ess or can be induced to generate arPdTASR®E/021393

array of i mrunol ogically active conpounds.

Col l ectively, these cells orchestrate a conplex series
2Bl TaHEShsIRAL etfirbdsTRES Yo HBHLL, 5; i Q:P;g;
specific i m’rungﬂ;rregponses?&ﬁoogg g?ﬁ%&ﬁg:mng%@? un t(?fon
gtk gicadly iastitacatgionnds. Calfpctivelyaheseels aithestnitd gesaplex

to evoke an i ne response to invadi ng, pat hogens. LCs
SHRES YroweRif that p fizpaely ﬁo'g‘iquﬁ’ﬁfbelﬂlﬁ%lfie iPBfl §RECHH WURWRIERONSES.
antigens, trafficking to regional skin-draining |ynph
0008}S. RSO Bick ' i
s B P BB And p RSt amiens o
evekd auimunime fEspinse kd nsadieg pathogenknLC'sAveciorm Ahik dwrgyion by
.vol . .37, .. 607- 620 (197Q),. and Sauder, J., Invest.
BSrRleap ,eB@BFa.ne%, anggens; @%f%i@?g qumna‘ffltmﬁrqmma éymph nodes,
eq: : resp
PRS0 5esale RO (T SIS ELBHf Bre REPERAL Y e
itinatelsgstembvar be faungeh Ethtebiut e ab kinn Arviacdliengt, ivoh 3% ph 607-

| i ve-attenuated smal | pox vaccine_ by skin
Q041910) 2 e s - LivexteDenisio voleds 1. J9BaT (1990)
eradi cation of the deadly small pox disease.
[b%"f adegﬁ@kfﬂa&iv%ﬁés% ??tﬂé%kﬂﬁnﬂrﬂlﬁletsgfstyn]igr E ﬁ;i‘lﬁe for the success
standard | M doses of various vaccrnes has %een
amfl fsefetyi ofevaccinativchgtiategids imit heve espangeisd vo the skind Wdpeination
of vaccines while a | ow-dose rabi es _vaccine has

Vegntre e RHemuptad; salipet vacsne by skERSARHE PARR AP éwaﬁ%u.el%nled to
1R Blagl38Rh bPalbiER Ry AN BHRERBs P IAREARD .’irrq'(a&kdn?lﬁg@nlsﬁ to

mni mal Ty 1'nvasi 0 Ivering anti
1Speef the entiardiIv dosthef epiodevadcinea had BeendEfeoti s infinducing
humans are still under devel opnent. A significant

immynegesnersesovitihg pumberpd vaseipesrilen fow-dosgrahipevagsine ps been
nt | l. Ir . yery high |evel of

O TRl T it e PR ot o Py

Accordingly, there has been a growing interest in the

[d00%] op MeBpitethenerithttaddsepravtivat; ireléablts hhd eriyinsyiytievesive

[ 0009] I ndependent | aboratories have denpnstrated | .

methedssfor delavering antigensisperiiics rarlp dhperiderras and/ordeg@is{g humans

rotein: and - hase [ ge. . Ak
e R e ARt Rl 2B ERR e Y ool ndeqignip gt the
UBe %€ Borwiehlomd) nagtilehiaplires@R@kEhigh U@kl 8f eyaiahi @Jordimation and
untreated skin is capable of inducing anti-cholera

finger dextentityb daiceringly, dhave heg begh 2 growingrieteragbin thgdavelgpment of
851 (.1998).. 010] Tang, et al. further denonstrated
Qeﬁi’te'f%‘??p‘f%gpg gg‘ﬁ‘feﬁ;’ @fsfeg?sr on of an

[0009]  Independent laboratories have demonstrated needle-free immunization to

macromolecules, including protein- and DNA-based antigens. Glenn, et al.
demonstrated that a solution containing tetanus toxoid mixed with an adjuvant, cholera
toxin, applied on untreated skin is capable of inducing anti-cholera toxin antibodies.

Glenn, et al., Nature, vol. 391, p. 851 (1998).

[00010]  Tang, et al. further demonstrated that topical administration of an

adenoviral vector encoding human carcinoembryonic antigen induces antigen-specific
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adenoviral vector encodi ng human carci noenbryonic

antigen induces antigen-specificantibodies. Tang, et
wabhoos/obassr e, vol . 388, pp. 729-730 (1997). FaRCTAIS2@MH/021393

al so denonstrated that topical application of naked

DNA encoding for hepatitis B surface antigen can

aﬁt%@fe@ Thg ¢k &Y, M- NYIDES, pb”’f@n%d G@DWSI% etF #Alst
Nat ure Bi ot echnol ogy, vol. 17,

dﬁmmted[tmmwl@llmmn of yakeeriﬁAm«:wrhng ﬂHIhepai[t;s B surface

rovi des for of adm ni sterin
B BT TS ol w0 Remard Somaar Shoes qbt SERb daprs
Bn%&gggﬁ, (%d1m7ecthgp ?@@Q?M@ggus |nfu5|on or ora!ly
Transde vacci ivery otffers inprovenents in
both of these areas. Transdermal delivery when

[@ophr e dcoordongly, tx:babdamalyrl@ivaiydxo‘tiﬂa for p sietleod/ofradimipistering
f the digest t al .d

g eranig st emis 1 BE IR e BR VB hipslesdefidon.

iRSehds @nﬁ%ﬁfok VRO dShBESidcHR RIYerlyiofREs ﬁsﬁwe%ﬁems in

Conversely, the digestive tract I s not Subjected
botheofiilsase areas. diﬂrmﬂ@mahdﬂﬂeryrmlhenmd)mmr@ktpamralcmhv@r@(a@@ﬁ}i the

Th d "t d , d h
bRt VRS pbe EH i B DEen TR e GoR gsfbotism.
rédeacgst islrsfaér/s"é‘ %ffﬁ@t@ 4Ma 954?1@ the JURY B{%l d%g?t%hbﬂ b§@lide¥Bve and liver

the skin tothe local tissue

epBmlidsC lﬂoﬁaﬁzémd@hthe d@’eﬁ'm& teaetlisepi shébjedtsd todhe sy@ﬁlm‘dm:mg
circulatory systemw thout substantial cutting or
tigesisrpaladsrinisialiote skin, such as cutting with a
surgical knife or piercing the skin with a hypoderm c
[ﬁ(ﬁﬁ‘ék’e' THARGHS deﬂﬁﬁntas%@+d NGEY, 1spehéisteRrH Shdt YEEX to
via passive diffusion as well as active delivery based
delivey b€ am ahtigentc gyens (eig.cesacsinetor athee iremunologically active agent)

i ont ophoresi s, for exanple) traso
térpnglha%wgm.tge Lo 565 RBEY o1y Gislesp APy, or sysemic

QKD Eifch tti

GRS S5 SR AR BLYu R LR ic s bt ARG as cutting

WigH4 @jrgféaﬁlqﬁfegh aomenhe in ithafhypodanid m&:dmg éfmnsd'éheal agent
reservoir is adapted to contact the skin,

dehinery arcledes dghieery viapagsive didhisionas wph atsr?éﬁ%%iﬂwé%bﬁsﬁ‘l gn
ad tlssue r p
S G0 o B Aol O hsound
@ﬁo@%ﬁs@gg%rgp@ﬂpme condi tion of the skin, the size
and physi cal / chem cal properties of the drug nol ecul e,

and the concentration gradi ent across the skin.
[Be¢Ese Rdssivh érahﬁﬂﬂﬂpélr%é@kﬂem’w spfempeV kR ATCTRO AIFMOL,

typmglfy m&aﬁé Ia\éﬁugt {eggr%gl% I’ihn?conqaellns a ﬁ{g\ﬁ &ﬁéerﬂl%ﬂoh ofnaﬁ gcgwe agent.

The reservoir is adapted to contact the skin, which enables the agent to diffuse through

the skin and into the body tissues or bloodstream of a patient.

[00014]  As is well known in the art, the transdermal drug flux is dependent upon
the condition of the skin, the size and physical/chemical properties of the drug
molecule, and the concentration gradient across the skin. Because of the low
permeability of the skin to many drugs, passive transdermal delivery has had limited
applications. This low permeability is attributed primarily to the stratum corneum, the

outermost skin layer which consists of flat, dead cells filled with keratin fibers (ie.,
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applications. This low perneability is attributed

primarily to the stratum corneum the outernost skin
woOaywsroomsach consists of flat, dead cells fill edTmiStde4/021393

keratin fibers (i.e.,keratinocytes) surrounded by

l'ipid bilayers. This highly-ordered structure of the
kbiaBhétyRis) SRSURdEPRY B tlaf&h 2T hié Bighly-BRRFIEGRIRIe of the lipid

characCter to the stratum corneum particularly to
bigybroginiférs e relativdly ghpenmeatdle claaracker tgltiie strafigs carmsum, particularly

cyfonol.ecu] es, such as prqtei ns, naked , ,and viral |
tQ REGRIGHC Bt SR Tl Feich So el rGrAL ol b proteins,
o] L . . .
B R (Gn v B B Been gengrally
limyitbd dp ttiel passive/deliMerysofjewanalktuiardoa ghtrvompabhds<do0 idekeons) with
of i noj ogical |y effective amounts of an_antigenic
11&5@&%5& 5y B &8 }ﬁd?FétI}‘i’Bﬁlllf‘B’? delivereat iy atigeically
PRSI e\endub FiBberfl é\%éﬂﬁl onal agent flux involves
pre-treating the skin th or co-delivering with the
agent, a skin perneation enhancer, such as chemn cal
[pe0lskat iQne contmaoreethoddé pidreasimgitiespassive assdenmaladiffusional
hydr ation _techni ques that. i ncrease perneability to .
o DRGNS TP skippyg Ol'ﬁ@f%ﬁagﬂ%whaleg fRenk g skin
. i . _ il
B B o B Y b PRl bion,
adlé hiydratiyn teBhuitiharthmrincresse @emfidabiity toofacioemwlaales. However,

ernmeati on enhancers are limted at nonirritati ;
hesRERMdaTTOL by ABle &¢ AFiE {hegppeptifedoserii Bhicptplpmiged wearing

tl?xﬂeg?@girlg% L ARSARLTRL, iﬁétﬂéieﬂt]a@e k9P dDGRRY. | Fifit B ofd the effects

proterns, “prinari ue to their size.
df@a&AGh] poheestionl ebafayearbdiatiictanyotieithtitigrossergions. The
stens devel oped to nmechanically penetrate _or dis

t
62 cpef tespmethofs in enlipeqing trasdepial dig des plgo BS%\)@?%‘? for the

into the skin i r .0 .enhance the anount of agent
lygr °EW§n8%E%W%¥4ﬁ$q§§F%v%%%d. Such physical net hods
of perneati on enhancenent include sandpaper abrasion,
[DePrs] St rTet figo havitbdeh tmyasdddigueeadesysteiideeelbpabte
techniﬂyes i ncrease perneabilitéé_it is difficult to
mpedgiicelly pruciaigor dismept dhe quamoskski kyers Ahapiycreating pathways
.apsorpt.ion. laser.ab ' j .
07 B 3ot Sy RRAak OB b Blmay getvr
ﬁfchg)ﬁgﬁcal Bibthdds of pefnidatioh ehiyaneeiBe iscdid andpep anasive,. tape
[00017] Early vaccination devices, known as L
sidaping, iaed bjfugeted mabdlys. i While thege techmianes ingrgasgfpermepbiliyy it is
dles that were appli to the skin to an -
B RS v SRR bRl G B Ry, TR aion
MRBLE PRyIAS p&RRhii S cflah BT mbpplovale nloreReprbeudklerifects, but it is

currently cumbersome and expensive.

[00017]  Early vaccination devices, known as scarifiers, generally included a
plurality of tines or needles that were applied to the skin to and scratch or make small
cuts in the area of application. The vaccine was applied either topically on the skin,
such as disclosed in U.S. Patent No. 5,487,726, or as a wetted liquid applied to the
scarifier tines, such as disclosed in U.S. Patent Nos. 4,453,926, 4,109,655, and
3,136,314.
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such as disclosed in U S. Patent No. 5,487,726, or as

a wetted liquid applied to the scarifier tines, such
weaoaiwzisesed in U. S. Patent Nos. 4,453,926, 4pt03S8[3/021393

and 3,136, 314.[00018] However, a serious disadvantage

in using a scarifier to deliver an active agent, such

(08818 VatekPer, b Serfdh8 d@'afh‘;dn‘t%gntlﬂ ublﬂgg%&ﬁ{ﬂgr% 88iveP8n active
t ransder nal agent flux and e resulting dosage

a@et |su<dr Th vaktine, is theadiffivutthien éétamnmm,g thiefransdemgpl ageht flux and

nat e of |ntod nd resis
%aget ety Aficafts fagh & P B St g erilt nature
o%ﬁ R{dﬂﬂécﬂ%&lﬁ%ﬁég gindthfng Kh@m%nﬁh/ef& gaa&n&m%ﬁeﬁ B8 8off
['1quid coating an agent upon sKin penetrati on.
uﬂlﬂﬁﬁﬂﬁperﬁddtetth@siah byd/oxdare wiped fiee i lﬁqlné abating qfraneges upon
of the skln the punctures or slits made in the skin
sk REngiglienose up after renmoval of the piercing
el ements fromthe stratum corneum Thus, the elastic

[d@@‘l%‘}; e %ddhﬂ)%aﬁ’}k e ?&fh\% sEl? h%ﬁﬂ%&%o&é&? oPHkiskR ﬁ&eﬁﬁnctures or

d coating that has been ap to the fi
sligh arade ngthe skimeeidstolghese upeaifiet reatdvehoithe pleesng ellemm‘tstfmm the

R B VLo
11%1518 cgﬁYﬂ at Hall "dé&ﬁlﬂ %{}?l ‘ﬁ& FtﬁteEElgx o mg@leﬁfenﬁsh?oh'p%!é tlon of

ent s t|ont ys created by t
tmsceelemegts @hte iendken. ah&thermbm ﬂneltmm stitsrfgrmhdiebyt ﬂxamedemgal
flux of such deyices. 0002

clgpisaheasIuHay amﬁ@w Oh{h Vwepﬁ%@$§ e e%ﬁéﬁ?&@ plothe liquid

T i e e e

liﬁxiﬁxﬁgdrﬂﬂ%sdén&alfﬁﬁdmhclfe&é\a&se No. 25,637, and PCT
Publ i cati on Nos. WD 96/ 37155, WD 96/ 37256, WD 96/ 17648,
WO 97/03718, WO 98/11937, 98/ 00193, WD 97/48440, WO
[@PP298 44 Pthexsysiyms gndisppairolrbrmRiey Ippsles pEcreiag clapgsnts to

€ lngg %ﬂsd%zﬁ %ﬁ%%ﬁverggge (ﬂ@é(?%ﬁ 298069 ’Pa?é N 5"@7 9@6

are |ncorporat here yr rence In t err

3®1m09¢t 5,254,000 3 o4 Hise se. SpiPataht EEIESLEM @683@naldBCT Publication
I\g er ci ng/ﬁel enents of vari ous si zes

ScIERO8 RE1 B0 RECT 2P gD 30/ TR, WSO 20T el DGR

e
o dENinSs oo SREs AT ER BLAR TR W Raig0193.
WORIGISKY, Wi S319(39T PENIRUDEE, laytd WO 9829865l df wltich are
nenber, such as a pad or sheet . Generally, a plurality

ingorprirated bpl@}nelt}tﬂefﬁli@lcarl@t@rrreélﬁgeéﬂ in an array to
provi de a transdernmal delivery patch.

[00021]  These prior art systems employ piercing elements of various shapes and
sizes to pierce the outermost layer (i.e., the stratum corneum) of the skin. The piercing
elements, or microprojections, disclosed in these references generally extend
perpendicularly from a thin, flat member, such as a pad or sheet. Generally, a plurality
of microprojections are arranged in an array to provide a transdermal delivery patch.
The piercing elements in some of these devices are extremely small, some having a
microprojection length of only about 25 - 400 microns and a microprojection thickness

of only about 5 - 50 microns. These tiny piercing/cutting elements make
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The piercing elenments in sone of these devices are

extrenely small, sone having a m croprojection |ength
wofho@mowsabout 25 - 400 microns and a ni cropr opPETHIS2IN4/021393

t hi ckness of only about 5 - 50 microns. These tiny

pi ercing/cutting el ements makecorrespondi ngly smal
cdHBpORIih 15 5 A5 Rts ntlclobts 3t AR ISHANGPEARET FH enhancing

enhanci ng” transdernal agent delivery therethrough.
trirp0oRe]l agtnt debivary detrdtimougl.r ay patch technol ogy i's

accordi ngly being devel oped to increase the nunber of

[({Oﬁ? SL hﬁﬁg}%ﬁ F%E’%tlﬁﬁr%?aﬁgﬁtgg F%C@ﬁ@f%gﬁ {Srtﬁ%lﬁ!g)émdg%lf ﬁ)e\lu%g ngeloped to
indtea5 Mk YuBbet Qfglzqr)é:ﬁﬁ%%ﬁts%’a@ @i b&irdhsdBAhINRIESivERA Ql&igﬁ%l%the

the transport rier of the skin (stratum corneum

skfimc Upbh applidatidn,dhdinti¢roprajedtiomscrento baeufi@aldetliways yhrough the
When del i veri.ng. antjgeni c agents .(e.q,, \Vaccine
tEHRPPG QR Oh e GRRR: PRECICh G B ORI A s,
m3lothd1 &R 4IRS .%e@@&ﬁeﬁ%mi Richf el reé.%';\kfaa‘cg{é Aok
the primary | ni zati on. verthel ess, there renains
imdraderechllyoriaimidropogectibn arrays askin tmastionsdiave begn foosdio be minimal
redness and edena fol |.ow boost er. adm ni.stration., . . .
fqllsrdngfhe Rreeary iHBNZatien. ﬁgvaﬁfgslsfse HeroFemaRs 3 RRFdP fgRmIZe
skifl r@JcQthdﬁﬁcﬁldﬂ%tlpgﬂ r&ned3nd cAahh @&lcﬁviﬂg BO&terministration.

ransdermally delivering an antigenic agent using
m croprojections . [00024] It is a further object of
[@0923] nveXicontingly it isanstpchel thy idehiiveto @ovide amgdhddol
agent, with a pl urality o{ ad{n nj strati.ons. ﬁéo OZS% It
vaIRating aapampwal Bprapdengially deliyering A aBHEPHC ASTH H2
' gaghions to a transdermal |y delivered

“@g‘lé’@?o:\at | %% SUMMARY OF THE | NVENTI ON [ 00026] I n
accordance with the above objects and those that will
[GE0248 Nt iToisedfuehet objdct obibe tmentipptor teantsd relablyydetiver an antigenic
del i very menber or .ipmmuni zati on patch for

agerd Ygthet pRralify aeadnyiistaldensn ant i geni ¢ agent, such as a
vaccine, in accordance with this invention, includes a
[%@’S?pr Gk RGJet bR oBWcPOn&idvERESH Q) thinBHBRRE refetions to a
receive at ‘l'east one antigenic agent. The
tihsdeppally deliviensd vacciagtiaronpri ses a plurality of
skin-piercing mcroprojections that are adapted to

make cuts through 1 i+£., the

stratum cor nea Idyépﬁﬂgkkfégquih$§ﬁ§”ﬁgkgenetrate

into the underlying epiderm s and/or derms |ayers of

[56@62 Ki gy ap&?rﬁ%{c@ R¥idr tht B6ovE b QB Rd8R6deqnst wifl HeGhentioned and
e d y as to

pi er so deep '
will become apparent below, the delivery member or immunization patch for

transdermally delivering an antigenic agent, such as a vaccine, in accordance with this
invention, includes a microprojection array and a reservoir adapted to receive at least
one antigenic agent. The microprojection array comprises a plurality of skin-piercing
microprojections that are adapted to make cuts through the outermost layer (i.e., the
stratum cornea layer) of the skin and to penetrate into the undérlying epidermis and/or
dermis layers of the skin. Preferably, the microprojections do not pierce so deeply as to

reach the capillary beds and cause significant bleeding.
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reach the capillary beds and cause significant
bl eedi ng. [ 00027] I n one enbodi nent of the invention,
woheosderdssery nenber has a mcroprojecti on densCrusefo4/021393
at | east approxinmately 10 m croprojections/cm 2, nore
preferably, in the range of at |east approximately 200
0002900 T 6hORLBS ] it ' :
[t he@gel Iver y&hrrergglr h?ﬁé%ﬁgéth&éf}%gqgggﬁﬁc@%%ﬂg%ﬁg%? i on.
nfi@Op@§ctibn demsityerflaobastapproxinieclgd Dimvieroprojectives/cirs, more
caonstructed out ?f st ai nl ess st eel _aiitani um nickel
preierably i the Tegge of #least Amrerimateby 20fhn 2G40 mickenraiepens/cm”. In
_ . al . . s 1 .
ot S L S
material, such as a polynmer. Alternatively, the
[@ERBY er yn neertrabodiarnt) éheatediv ey mériver & crontractad ot df\seainless
terial, such as, Parylene(r), [Q0030] |n accaordance
s{5F) HiaBHe SRR BN BRovSHer SRR GRIDARlE RRersl. 1 or

delivering an antigenic agent to a host or mammal

[(50029]9,m \%ggxg L RGLLAR enSHiRh iR e e&weir%{égg%r fledon¥i@iicfed out of a

syst ng at |east two transderma lvery
norobeduetive aaterial, ancder apdlyded. | Aleargativetst dre dediverygnember can be

plurality of m.croprojections (or arrays thereof)

coipd W&braé@nt@nﬂp‘él”@én%tﬁéal’ssﬂl@é%m%Pﬁ@um and a

reservoir adapted to receive an antigenic agent, the
[6(5?)?39! VOIr oD&IrilhcB Wi dr8RffboliaHR bl @& Fhvention, the method for
agent-transmtting relation wmth the mamal,
deiveringranrgtigédti agent tar shost pomsnherainile. delctinetign) wemipesesan

i nduction_anmount of the anti %gni C ent, . and at | east b
PEpOdINS 7 dgHyry sHEFR ApYias at lgatt %Fﬁaﬂ%gemlﬁlﬁie VERYdBgbers, eac

T B LT R iy
coRfehivd wepight tiaf stianem cotleahiand aaesemvuis adapd3d feckivean

| east one enbodi nent of the invention, the reseryoir X
aptiegio agest, Ahe EgerIAIr Sring ResHend i Aty sgenf-fapsidting relation

shtioned di | . DUt - i i : | :
PR Bl o BB SPIAP i gcion
SBOVRE HSBS anti RindCAFRR hhdhtdessoabdunJ dahatheteafte, dpibeethgovith a
the delivery nmenber, preferably, on the ..
satanddpanefasnial delivery mexaber ahqester ampweli Ghdk antigepis agent, the

. . 4 medi . :
Hogstpr PO R 18 ThpH 0 B et S Flicfod AaBH3 1T,
cooperate with the solid nedium [00032] In accordance

[W)@fl%t hemps &8dnel miAih @ of thelifvedtionathy rdsaivo@rcodpsiges a
of the antigenic agent is delivered intradermally in a,
regios of tysplelivenyinaembse dlpt id positioned distad &0 butdp gomampisation with the

r%lﬁfeqrpgggﬁtztgc{ngg i‘?ﬁ?ﬁ’%? gr%c?diﬁlgrlltg,tthg reelsgrv%l clolm%ﬁ’isgsoac‘ ﬁi%c&];lpatible

coating that is disposed on the delivery member, preferably, on the microprojections. In

C

Di

yet other embodiments, the reservoir comprises a solid medium wherein the system

further includes a hydration medium that is adapted to cooperate with the solid medium.

[00032]  In accordance with the present invention, a relatively larger dose of the
antigenic agent is delivered intradermally in a first application step via a first delivery
member and thereafter one or more relatively smaller doses of antigenic agent are

delivered intradermally via a second delivery member in one or more subsequent
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delivered intradermally via a second delivery nenber

in one or nore subsequentapplication steps. Typically,
woheosamopisat of anti geni ¢ agent delivered in thecT/us2004/021393

subsequent application step(s) is |ess than about 50%

by wei ght of the anount delivered in the first

N L on [ | ‘ .

T PR o ot o R ARl i sbsequent
appdivphiorssten(s) wdesd ghaneboyt 508abe meighauf thg amonnb@elDjesslt in dire first

arra%s %f substantially the same size and construction
pRlLali9n §¥%ed in a two-step method. In the first dose

adm nistration, the mcroprojection array.is left in

ski n-piercing contact with the mammal for a | onger

period of tinme conpared to the period of contact tine

in the one or nore subsequent dose admnistrations. In
[Q09B3] mannér accotdanéd wih one embedinjericef thepresentyndiakivner delivery

B R N TN T —
sERtAMENY MG shid€ sfzb 2Ad cSRBBctn 4rBatiBrHd 18 aive-AgEMEholi N the

m croprojections are mai ntained in skin-piercing
firstldasa asinghispratian, theemikomojeétianhaerayds tefon sikbmpietcigcaptact with
U HBPAL0 & Isheel Rerdtd GHisHt RO e erigl Hheatalt fiffe in the
ogé ﬁf ﬁBI%@uEseqﬁ@ﬂt"&% 02801 AAHoAMAR s hRMRe @18 ffrst BBEbrojection
elivering the subsequent dose or doses of the

agny dgprisca largentiosetdfgherutipopic aged tharthe antseguant edmbiigtrations.
mai ntained in skin-piercing relation with the skin for
e t han_one ur re preferably, 1ess than.0.25
L. T 0BEASRbhher B eHue e (R do5s oE Bhq L RBG R e
i 19 Ekin i i ipQ8 bPthe host
e e B B R0 10 B b P TS 68 bR host o
nvnehsie @), aduimanpatient) o geleasfabett(. ¥ bowgkj morgrefacbly pekgast
and/ or _a hi gher concentration of antjgenic_agent i
abpig ong §aysy 57§ @B%?d’é?é&ﬁﬂlyo%?w?e’% aBs &mx;foggﬁpwéd When
. o . . _ et .
HEERE: SRR EREYR doieP oF HemEic bt e RrrBpiRIdcREns are
piefeabBimiihairdtin genipieramg nélatidrawith tiee skirbfordess ribdnyone hour,
applied mcroprojection arrays. [00036] Preferably,
nagre preserplly, l68s thamB-28d0Wsen the first delivery menber
application and the second delivery nenber application

[6603%5 Ieashl;la g&%‘%Fy ;atesep&ﬁlfe% ident tllap:@?%en}r gggﬂ'ocn, the

even- nore preter east about 2
fikirhicRprojecticherastappli¢d toahppaizhehas,a lhpeewenbertdfat t he

period of tinme between the initial applicatjon and the
migtppeqj easions.olerzee pifeghive skiacpaiast apa wcfz%rwm e1| copegiration of

re.wth t articul ar L i [ B . _
Bt bOSERRHAEY Bpu LT B DRARy mjcmmition
afabd. dinQhis way, the first applied microprojection array delivers a relatively higher

dose of the antigenic agent than the subsequently applied microprojection arrays.

[00036] Preferably, the period of time between the first delivery member
application and the second delivery member application is at least 7 days, more
preferably, at least 14 days, even more preferably, at least about 21 days. Those skilled
in the art will appreciate, however, that the period of time between the initial

application and the subsequent booster applications will vary in large part with the
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adult). [00037] Furthernore, the relative anounts of
the antigenic agent delivered in the first application

wanastoazisene or nore subsequent booster appl i cRCTMISS004/021393

will also be highly dependent upon the particul ar
antigenic agent and its recommended dosage, as well as

phrfiSuig8gtizbnicAGe BeingHelivE:20 ASFE1 LH HRACEE 0F tRGRLBh (Eeg; R&ild or

i nvention, the antigenic agent can conprise ‘vacc
adu®l udi ng protei n-based vacci nes, pol ysacchari de-based
vacci ne and nucl ei ¢ aci d- based vacci nes, viruses and

QREPET ' P FherpPhs. MRORET® At VB e oHEenlh Aot Seliyessehin the
fis b ledion REEIME Sne bimbHIGbsdubhO8ostel BhfIRRIGR will dso be highly
vacci nes, |yme di sease vacci ne, rabies vaccine,

depradtm sipon e pagtjcutar apiganie agenbandcits wkemmeoded/dusegnes well as
tsmal I &oxgﬁactd ne, hepatitis vaccine, pertussis

R fgeiof te PHE i pht heri a vacci ne. [00040] Ot her

suitabl e antigenic agents include, without limtation,

[GUBRPENS adchftlah&d WItR thdih0RioRSthe RAL YIRS SIMRE tHfcomprise
conj ugates, oligosaccharides, and |ipoproteins. These
veudines; inchudingipnetsinkrasehedogiies, Bolysecchbtide-pasetl yasdine and nucleic

r.econpi nant PT accince - .acellular), Costridium
aélgfebﬁﬁ‘%ﬁbﬁﬁﬁﬂpﬁ’ i"%?esraéggﬁ‘ﬁﬂ%nt ), uCorzlnebact er: ulmu

di pt heriae (purified, reconbinant), Cytonegal ovirus

[6@3YF 0PI ORiniin& AN hidilabfd WdBinés Sehif Ph eGSR e of the invention,
(gl ycoprotein subunit, glycoconjugate G oup A

whothyemtaih amtiggeiomgentst ietladeisvithoud lahitatidmp bt ecpihps pyheldisease
| i nked .to toxi ng_nsuguni t.carri ers, M rgﬁ%@‘f(' n : 1
VARG, PSP USATIES P BT oty SPISKRARF essinsesme
pER RGN haAREY vaddeRAbbisisBatdihélnd UBhHRIaRABnEr € S,
Pre-S2, 'S, reconbi nant core protein), Hepatitis C
virus (reconbinant - expressed surface proteins and, )
[@p40dpes) Otbkrrsmitalyapitigenieadenis Snql G siidhopy lbmiaton, THHZENS In

PRSI NI MRS AT G TN O
BP0 it
acglilar),i @dsthidmtetetzal (}Bmiﬁbdpecqmbhleﬁ@;)Cormt@s@rﬁlm diptheriae
ML L e (Ol oo Ui ML S A S O
LS B SR JORUEERIR i
tetanus toxoid, M protein/peptides linked to toxing subunit carriers, M protein,
multivalent type-specific epitopes, cysteine protease, C5a peptidase), Hepatitis B virus
(recombinant Pre S1, Pre-S2, S, recombinént core protein), Hepatitis C virus
(recombinant — expressed surface proteins and epitopes), Human papillomavirus
(Capsid protein, TA-GN recombinant protein 1.2 and E7 [from HPV-6], MEDI-501
recombinant VLP L1 from HPV-11, Quadrivalent recombinant BLP L1 [from HPV-6],
HPV-11, HPV-16, and HPV-18, LAMP-E7 [from HPV-16]), Legionella pneumophila
(purified bacterial survace protein), Neisseria meningitides (glycoconjugate with
tetanus toxoid), Pseudomonas aeruginosa (synthetic peptides), Rubella virus (synthetic
peptide), Streptococcus pneumoniae (glyconconjugate [1, 4, 5, 6B, 9N, 14, 18C, 19V,
23F] conjugated to meningococcal B OMP, glycoconjugate [4, 6B, 9V, 14, 18C, 19F,

9
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23F] conjugated to neni ngococcal B OWP, gl ycoconjugate
[4, 6B, 9V, 14, 18C, 19F, 23F] conjugated to CRML97,
wabkysmonspugate [1, 4, 5, 6B, 9V, 14, 18C, 19FpC2@K2004/021393
conjugated to CRML970, Treponerma pallidum (surface
|'i poproteins), Varicella zoster virus (subunit,
28F Y i g 1B ORI g}&c@!&éxﬁu%é?@ | £ras EEosY “ﬁ?t1§c 19F, 23F]
| i popol ysacchari de) vacci’'nes conprrs
coyuEate taCRYE 97ﬁ,CTmpkmenw pahlodem (sun&teahpcqmoteﬁ’is)j g[ agicella zoster
sStr ed a d do stranded, nucl ei c .acids, such as,

Vit & & é‘g /CoR 5&%‘1 @%BP&Q%@EﬁeMJuw%Bmpoasagqhaade)
DNA,; cosm ds bact erial artificial chronposones (BACs);
[W—?’t% art '\fdcﬁl'né‘é conhrImSAITRsc AtAGHL BRIt ﬁﬂ'ﬁtatlon single-

artificial chronmosones; and RNA nol ecul es, suc
sirgnded eaddbeblewRataled Theleisi agalspfuch hag, forietamiple, aopercaitad figsmid

oG rE AR DR ol b et s Biabstspmosesres B Meast
AR ot dBrndds PY R, HAEERNPIOEALIa R8s eé(&giﬁ%ﬁe

more chem ca fications, suc
nmh@mﬁﬂsommhras,diat examyilg RN A, e sezw:fdhmglcsﬁq ueideen bé up to

the i.c. acid c ri ses the sequence of the antigen
oS R R o SR o Ra U e o G erbssr bh iyetion, foe
nﬁagicta'cﬁﬁcaln'% olifled 336 a?rot@hléce s % céﬂ]ﬂloh&de gne or more

pol yadenyl ation sequences are a I ncor porate

chamichhmodidicstions ctuch k) donedaingpde) phquhonamohte nesieidete dhe
i nc).ude all antlgenlc conponents of infectiqus
epringsseguencsoh HifdRisleicaeidermprsss dheregronsaof g@@tlgqlhasgamst

. o i p 0
o Sp Ao S o A DPLLERIE: ol e SRSl and
palyadényitation, sequiticésnird alstradcorporated ethe vacdubédheiruct. The antigen
Sui tabl e i nmune response augnenting adj uvants_ whi ch,

thay gan he pnapdechinclyde gl eptigraiasnmppasnisod misdinys idissagepepathogens,
% ﬁ'a@%gﬁé@? Llr:ﬁ%% W& ’Fh{@ ﬁl%ﬁ&g&&ﬁ?&%%ﬁn %@hc‘% 18{” tnyglagple, in the

r oxi

f@mwfnﬁfectiaﬂs lﬁyééses AI3hcdrs, allkree] ¥itBimhild) afi® BiflatBh €S/
of x=8 and y=205; ganmma insulin: |inear (unbranched)

digeagoe2- >1) pol yf ruct of uranoxyl - a- D- gl ucose; Gerbu
adj uvant : N-acetyl gI ucosamne-( b 1-

[@{304'5! ﬁc erSé l.ru llI)lﬁ ra n#rﬁ{éé{ n&j%} %%&?B%%\@EH ’ton%ether with the

bedhd S@htc % veddind e aluhith te dot-al
Vrre?%y%r%t{)gs?l) Fﬁgﬁ.ﬁrﬁ%azng 5-c] qﬁlanol |%ﬁfmg§rgl{r?e€é lumizan

hiydriopidee rlgeingincdnaefludag) chobaaioxyh B subunit; CRL1005: ABA block
R N B
ﬂg?-gulygﬁiyﬁu%w&yﬂ 1&-D %ow-hérbf‘htﬁu%n%- fblucosamine-(B 1-

4)-N-acetylmuramyl-L-alanyl-D-glutamine (GMDP), dimethyl dioctadecylammonium
chloride (DDA), zinc L-proline salt complex (Zn-Pro-8); Imiquimod (1-(2-

methypropyl)-1H-imidazo[4,5-c]quinolin-4-amine; ImmTher™: N-acetylglucoaminyl-
N-acetylmuramyl-L-Ala-D-isoGlu-L-Ala-glycerol dipalmitate; MTP-PE liposomes:
CsoHj0sN6O10PNa — 3H;0 (MTP); Murametide: Nac-Mur-L-Ala-D-GIn-OCHj; Pleuran:
B-glucan; QS-21; S-28463: 4-amino-a, a-dimethyl-1H-imidazo[4,5-c]quinoline-1-
ethanol; sclavo peptide: VQGEESNDK o HCl1 (IL-1p 163-171 peptide); and threonyl-
MDP (Termurtide™): N-acetyl muramyl-L-threonyl-D-isoglutamine, and interleukine
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b- gl ucan; QS-21; S-28463: 4-am no-a,
a-di net hyl -1 Him dazo[ 4, 5-c] qui nol i ne-1 et hanol ; scl avo
woepisiodsts3 VQGEESNDK HCl (EL-1 b 163- 171 pepti de¢T/uam4/021393
threonyl- NMDP (Ternurtide(tm): N acetyl
mur anyl - L-t hreonyl - D-i sogl ut am ne, and interl euki nel8,
18122 k13217 - | i
of i gonucl e]olt' :lg’e% “Xuc%ggg%ﬁkg‘gr@@%ﬁg%&&?%m%‘ B lrc%
Qxamgtm @pGanMadmﬂg ol1g)omxdwot1ﬂe:sn In ndditien,anetzidace qeqaeﬁ&s
enc ﬁ% for imu o re tory | ynphoki nes such
ﬁnEO %g IOSUHO-TEU. afety p pkings yich s Herd fadd-2 He éhl&bﬁq -4,

e PRSIk PN ke B R B0 BE R e e e

l[im t at| on, weakened or killed viruses, such as
[@W@ﬂegal\ﬁhwlb virss ohleqeedriatindlud, withost liéptidr, tweakégied or killed

Vi rus, human papi IQﬁHVlrus ubel I a virus, .and
WPaisP Bjqbzps a&q‘%ffg %ﬁ%@e‘#@a fiis B rmp DSBS CViTHS. hepeR as

gflﬁi)%a%kﬂl? A1 qzal pt anﬁg‘élfa Asiem k@&l@eﬂkd or kllled bactena such as

rynebact’eri um eri ae, group A streptoco

Hoe@tdtaepdrmms;mmuhumaetamemgmhaateﬁmm daguhbﬂaes group A
seudononas .aer ugl nosa, trept ococcus neum)nl ae,
FB GofrhE [paipnst g‘&ﬂ“@ﬁﬂm BFIPSSTIE MRATER KIS, RsrRdpmenggy asEuginosa,

B85Sl AL AR IR S 518l SR NRP
thdsleoEnbodl ments noted above wherein the reservoir is

| ocated distal to the mcroprojections, the antigenic

gent is preferably fornmulated in_the rogel. In
QP04 nat i vi® semssmtioginants efae HyygRiaRye th f‘d%é%{e%%yst@@rﬁl&hﬁ

Y AR, TR0 B D HARELEONS 8 B e

daaapubltﬁcemc&omj eetmmmmgﬂﬁ@ ggdnt prefegabdy formulated in the
rracrorml ecul ar 6mi/)rrerl c network. In a preferred
- rigrpltegrativ e emppdigienisothe hyfogploloprerpt Gastaii fhe antigenic agent

e 4 hydroxyethylcellulose
ﬁ%ﬂcg ?t&nilsgrggp?f/{i ﬂ‘{nﬁ] edl ul ose (HPMO),
hydroxypropycel | ul ose (HPC) net hyl cel | ul ose (M),
[opda31xy etThd hydidpel prefdratlips@mprife/a)water-based hydrogel having a
et hyl h&r oxyet hyl cel | ul ose (EHEC), carboxynet hyl
watrpuiolpsslar palmerip seivakyin %pléﬁﬁr@d)emb@éuwnépﬁweéﬁ@ntlon the

pzoé‘ %#eaﬁagsay&%gpf% £ ST iy Bt e eiope (R
yﬁﬁéithffl@ém}b@t(mﬂ\&c} h?(ﬂl@@ffpr@pﬁfeﬁﬁ@bé Mﬂ’@)} Imegescellulose

one SUI‘ act ant, can be zwitterionic, hoteri c,

@é@,@wﬂmxyethylmthylcedinlqs@ HIBMIC, etsﬂhy@mxﬁethyleefl sa(EHEC),
%nlbc% Udee’thy\fncel?u%se (I )t, %E) y?vu‘lyl a?colhl'lﬂ1 poaly(eal%/ ng Q& es,%to?y(Z-

hydroxyethylmethacrylate), poly(n-vinyl pyrolidone), and pluronics.

[00046] The hydrogel and formulations thereof preferably includes one
surfactant, which can be zwitterionic, amphoteric, cationic, anionic, or nonionic.
Suitable surfactants include, without limitation, sodium lauroamphoacetate, sodium
dodecyl sulfate (SDS), cetylpyridinium chloride (CPC), dodecyltrimethyl ammonium
chloride (TMAC), benzalkonium, chloride, polysorbates, such as Tween 20 and Tween
80, other sorbitan derivatives, such as sorbitan laurate, and alkoxylated alcohols such as

laureth-4.

11



10

15

20

25

30

dodecyl sulfate (SDS), cetyl pyridiniumchloride (CPC),
dodecyl tri net hyl ammoni um chl ori de ( TMAC),

woensaokaai um chl ori de, pol ysorbates, such asPTwasz2021393

and Tween 80, other sorbitan derivatives, such as
sorbitan laurate, and al koxyl ated al cohols such as

[bEoaret h- 45 ﬁﬁ‘ﬂx‘éﬁ rogé‘féﬁ#srb?rth HPélﬂioH%%l argxfogteﬂ%mulatlon

|nvent|on OTITU ation inc

mmdnll@eﬁa mpl}qmmicenatahalmr pphmenbavihguinplipaitieirppérties; which can

8 erti.es, which can conprise, without Iimtation,

3R, Jaboplimifaiion, gel m%%?éi?“&@%?ﬁ%@(%hﬁ%@@h}m%@bse

(B Iy AP A Tt (A SRR Bt ety g (IPC),

nieyloyicetiyiisb YMI@H | iipdresletiytastylcEibse, (HBMC), or
et hyl hydr oxyet hyl cel | ul ose (EHEC), as wel |l as
efviimersthyfeotioias (BHE @nat Well axpBEisfent of t he

i nvention, the hydrogel formnulation contains at |east

gat h\/\@{ aRFh& o, 3k ﬁ{e’mml‘agi lﬁ@ﬂy&%gglrfoﬁﬁulatlon

limtation, osnotic a

cOﬁ)ﬂamls latiehst onwiphiheraly paicacyeooidutotsyi{ieh gan conprive, withels)
and antl-lnflannatory(ggfnts such as bet amet hasone
lmtqyﬁ@,s%m% agenfs (R-gnsasiayn chioridelreviisrignis copwosndsls-g., amino

B A0S MRRSRNAL Genh Al PEON L ANBYE AT GRBLALIMsodium

sm«etthmh@memb acdteride ZLdﬁd@aﬁnhgtcgpﬁats agidtbvofamate hydrochloride,
nethylprednlsolone 21-succi naate sodi um_sal t

Iwémawﬁxsm%lnnhqﬁghm iefivrosabhaetyhnedgsclens %pl@ﬁﬁ@hate
ésotd}u%g sl ﬁg)re?%{%elglg% ?{ s&?%agt_%fslo& éﬁlltaggtr?mafné%he%sodium

ﬁﬁ@éﬁﬂfa@rhnﬂlﬂr&ﬁﬁ@lmwmcmﬁﬁl@ sEdENA: saItOQQl‘lﬁﬂtlcb ﬁits such as citric
anot her enbodi nent of the invention, the hy EIS

aisl; pitriatet sabis (4. picsaddion ciiratd) edexirag ﬁldfaﬁggcﬁbwnsm
whi ch can conprise, without limtation, eplnephrlne

AT 8t SRR BE R P FRAA e rmlaion
XNL¥RE fa8 drRSrasGThSIEIRRE, Wieich € @mMpHRk, without llmltatlon
cycl opent am ne, deox eplnephrlne epi nephri ne,
efpmepbm@ gaphazohm m%tlzaévdrn@olmmml@@mlh@; meiigRdtne; Wamazoline,
zol i ne defr odrln or ni eSSI
RO IO TR DRty e ARRahcygopentamine
ﬁ&%ﬁ&gﬁﬁﬁ@% AHhRene, RIARYIhEXREhAAGne, Hﬁ&%ﬁﬁ@ heidoinss,
t rozol Tne, tramazoline, tuan1noheptane
rtaphmhhe merdefias, mtc&ksuemramdesml mmei]zazloihne phanylepline,
xt ures thereof 00050] As note |
Bt B AR st PSREORARR P ORE, PRORS RSy PReadSePedrine,

tetrahydrozoline, tramazoline, tuaminoheptane, tymazoline, vasopressin and

xylometazoline, and the mixtures thereof.

[00050] As noted above, in some embodiments of the invention, the reservoir
comprises a solid coating that is disposed on at least one microprojection member of
the delivery system. The coating formulation applied to the microprojection member to
form the solid coating can comprise an aqueous and non-aqueous formulation having at
least one antigenic agent, preferably, a vaccine, contained therein, which can be

dissolved within a biocompatible carrier or suspended within the carrier.
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conprises a solid coating that is disposed on at | east
one m croprojection nenber of the delivery system The

woaeisioagesg or mul ati on applied to the m croproj eeCTmis2004/021393

menber to formthe solid coating can conprise an
aqueous and non aqueous formul ation having at |east

[Qg}%rlzm ig @rgﬁ&il eH{ & RE ?p)e%nona t%%%%hﬂ% forft iR {Lq_g(ﬁudes a

can di'sso I ocompati

sombrhsmg/ammp&mp@agbad vvhlt}hcatm dolgprisa ipter CyAo@&iin, Betone
(?nbodlnent of the _invention, the coating fornul ati on
CldGHEE, GaBaeYqlPdSHia EBivF e (e i maiogslralpha-

Ty T e

bﬁsail-ct}@R)}dbxmh;maylexpprOﬂﬁ)ﬂelta-(Eyclodextrm 2-hydroxypropyl-gamma-

ucosyl bet a- Cycl odextrin
Glifods @vwﬂ@a@;@yqlwexﬁw msiybeigyFyclodextrin,
| t dextrin,
gﬁg&@g@e& B Fidoadl L ARRTORH shet feiUskad
shﬁﬁﬁ?ﬂ%&%ﬁﬁmﬁ@%@cl@ﬂ@hﬁﬁ X dst Preferred solubilising/complexing agents
net h bet a- Cycl odextrin
aswart@@mlweécm byénozmmopykhe@dmweﬁmn 2-hydroxypropyl-beta-

(zyﬁhdg i yI @?"-“Sﬁt d c@ekffe%z?é F(FIW arl\]/gst preferred

solub|I|S|ng/coanexing agents are beta-cycl odextrin,

[byeH29XYy pr dpvhe BRbadieismt OBY inviehtion) 1y catixy PéraRdtidddhéludes at
Cycl odextrin and sul fobutyl ether7 beta-cycl odextrin.

13t ompqurfagtanis svhighowsai heemlterfonit @mphoterie C@ﬁomph@nomc or

TR e Pl e s € SRl RGP RSBk sodium
&ﬂb@l‘ §1£at® (SO b&ﬂpcjndl%a@ﬂm@ﬁd@(cmy H@&écsntﬁmeﬂ@cmﬁioﬁmm

i ncl'ude sodi um | aur oanphoacet at e, sodi um dodecyl
chliridet( EM/SDEpenzsiopiymy.rdhiiride, polgteiontescach @Pyveen 20 and Tween

odecyl trimet hyl .ammoni um chl orj de . ( TIVA
SR R seshiiiervai G eh Bergust it A osgagalsonoly, oo
Angirdween 80, other sorbitan derivatives, such as
sorbitan laurate, and al koxyl ated al cohols, such as

| auret h-4. [00053] hi one enbodi nent of the invention,
[0A@53 onc e rlnroat iepodiment of therifventiomtthe goncnnirart@nrﬁﬁlg@mfactant

S5 fre e on abpromaesiel 00 121 oot G5 sERRERimpletion

i nvention, the coating formul ation includes at | east

['8065 Aol y”%'acfuﬂ’ﬁ&eernhl%dlﬁéntwlt%ﬁﬁ{/exﬁﬂbﬁt thBdsatpipridialatibe
ropertl es, whi ch can corrprl Se, W t out limtati on,

inelutied 20 depsteei podyerismatstiehor amlymyﬂi rthﬂt)lnet thl@hﬂwl nwegerties,

EC), hyd I | cel |
Hak by SRl LB PES CelRsh OF Ve 5Uh ey
M&&é%@k@ﬂﬁ@?g At EL hidoR9opylmethylcellulose (HPMC),
hydroxypropycellulose (HPC), methylcellulose (MC), hydroxyethylmethylcellulose

(HEMCO), or ethylhydroxyethylcellulose (EHEC), as well as pluronics.

[00055] In one embodiment of the invention, the concentration of the polymer
presenting amphiphilic properties is preferably in the range of approximately 0.01 —~
20 wt. % of the coating formulation.
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(HEMC), or ethyl hydroxyethyl cel |l ul ose (EHEC), as wel |

as pluronics. [00055] In one enbodi nent of the
wOonesrne4ss, the concentration of the pol yner pPesaistiomg21393

anphi philic properties is preferably in the range of

approximately 0.01 - 20 wt. %of the coating

dsyseul at i ' N
Nt ot 2 e R oo A b8 B B inkBof PRy Bt
pb}ymﬂr Béieclztéd)frbmﬁhg fplpmang gr(oppih pg]y(mhylalllq@dlbbl Doly(ethylene oxide),
yl ene 0ox| ol y(2- hydr oxyet hyl nmet hacryl at e)
PB@@S XYL W%Pl%ylféqgegolywl }éltmwlmae)g Pys hyisng elycol and
r dilar polymers. [00057] In a
pre‘%ﬁﬁéﬁspﬁgﬁg#wgﬁpgb%%e ‘concentration of the
hydrophilic polynmer in the coating formulation is in
[00057] ange ok pegfprakémisddingntDthd tonce@atibn ofthe hP@RdpBilicipolymer
th her. epbodj ment of the inventign, the foatl ng
(FORURS IORMPIEPT i the NSt orapRrBmatebal P er20 sihi‘eh
can conprise, without limtation, human al bum n,
i gi ne ] ut
(DRSNS SH TR BTG AR A BTG B rmtain
ipedtdes laJlﬁattompapble)caman ovlaich day canmiseseithoutdinakadion, human

nmel ezi t.ose, raffnose and stachyose.
aﬂawaﬂaammqewé @m@ﬁml@pf m’lygy}fltama%a%gdwﬁ?ﬁa%ms pgid,
f
SRt Bine, Berolin B8 5YRLL. HORLA Wl ferblh, HORabAN A1 Phtose
ramng&@fdmhywel mately 5 - 50 wt. % of the coating

formulation. [00060] In a further enbodi nent, the
coating farmul ati on i ncludes a stg{gl lizin

[OP9XH can fusieibi e somermstation phihe ?C@ﬁlpasgwﬁmeéa%meﬁgaﬂng

L e e
df@pmb;ﬁhatém 5i-n§0 weles ofitheavatonrmutation., V\/m ch can

conprise, without limtation, amdephrine, cafam nol,
[péd opent am ne, deoxyepi nephr| ne, hri ne

@%r essilp 2 Prbenrodiment, the coating ﬂ’émﬁ b fudes a stabilizing
g;%(y leilz F%@Bﬁgﬁi&{l}% ]%ﬁ!t%@d 9 gﬁ?/ Jﬂcﬁ{gﬁ%? olysaccharlde

PRaiohp oPPBMNak@inhittor.pr opyl hexedr| ne, pseudoephedrl ne,
tetrahydrozoline, tramazoline, tuam noheptane,

|
D08 s tnaaer corbadimssh s corins amyRUOR MRS or o
‘I{&‘%@é %gtg‘iofo?l NERRT ﬁrpgomﬂ?s%h%%ﬁﬂﬁ‘mtattﬁhrﬁﬁ?ﬂgﬁm t&¥8minol,

cyclopentamine, deoxyeplnephrlne, epinephrine, felypressin, indanazoline, metizoline,

midodrine, naphazoline, nordefrin, octodrine, ornipressin, oxymethazoline,
phenylephrine, phenylethanolamine, phenylpropanolamine, propylhexedrine,
pseudoephedrine, tetrahydrozoline, tramazoline, tnaminoheptane, tymazoline,
vasopressin, xylométazoline and the mixtures thereof. The most preferred
vasoconstrictors include epinephrine, naphazoline, tetrahydrozoline indanazoline,

metizoline, tramazoline, tymazoline, oxymetazoline and xylometazoline.

[00062] The concentration of the vasoconstrictor, if employed, is preferably in

the range of approximately 0.1 wt. % to 10 wt. % of the coating.
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nmetizoline, tramazoline, tymazoline, oxynetazoline and

xyl omet azol i ne. [00062] The concentration of the
woassomonssri ctor, if enployed, is preferably i RCThS2004/021393

range of approximately 0.1 w. %to 10 wt. % of the

coating.[00063] In yet another enbodi ment of the

[00063Mt | OM yéth@ofheAbhPEikehiBH R inqgﬂid?xgmé%aﬁxgérgrﬁﬁﬁ‘ﬁon

_one "pat hway patency nodul ator", Ich can c rise,

ipgledes et laastranedpatbway patmutyi roodigent’s whichgean compisenwithout

chl oride zwWi tterionic.conpounds (e.d.,.amno agids), .

1‘5‘?%%‘%8}}{ ?gn?%’ﬂ %ﬁwaﬂ%%-yS%‘&ﬂE@,mg%e ﬁsvgge a%cmmghég-: amino

adilis ) ARE RABLA NS SAMY ISR, buchlds bR L 1 Qisodi

21-& sodi unlw phosp_hglgg, h)’/d%coccs)rt anae{i}gisﬁx)%%gﬁ‘%sg??gglwdlm

shly.drismoimplanemectddidp A bsipodiven pliaspbiaterhydadcortamate hydrochloride,

t hyl prednj spl one 21-phosphat e di sodi.um sal t,
o B Ecinl-BrBhae S50t RS VS isAID, 41-Phosphate
RRURFE 5412 IRy IP-ARES B PRORRAALE BARNPLEAPLAM isodi

21-succinate s giun1salt, angﬁé%f?coag%ﬁgﬁts,egﬁgﬁmggmxhwm
pbbsphiate i ptednisdermt M -satinste fedigm, salipshdamticodguddngy, such as citric
dextran sulfate sodium aspirin and EDTA. [00064] In

a5 ERT31C D45 Glgn KU FLEREE cHirap snlérie sqdiumcespirihad EDTA.
formul ation includes at |east one antioxidant, which
66047 _SeqHRALME dibodt V&R e Rbindhobbifat

[aci d,? EDTA ?etﬁyﬁl ene- glﬁ Erlltt%? iﬂf@‘éﬂ’{/éﬁoga%g? %%na@:og';nh%?mn
thcledesrat thastadnesntivaige whish cin bs saseaedrgsuah iagl sodium citrate,

nmet hi onin odi um ascorbate, and the |ike, Presentl

. y
cHrefeidy @Qef’a%?qﬂa&ina IPTieirasaR i Aot & fige Atierl SFavieBgerS such as
: : 2 S [
PR R AR e PASBH AR08
aatdxidants dwlvdel BDT Alabhy netidodige. ons. | one enbodi nent,
the agent has a positive charge at the fornul ati on pH

and the viscosity-enhanci ng, counterion caonprjses_an
[9e96F I havi ng csﬁalpég@pdmﬁm%%fi the TveRien, the jyiscopity obie ggating
hiHE6n fg%ﬁ%&eé‘g?Qddiﬂghd& vaGlifley JIRLBALSs, 'oﬁg embodiment, the
tartaric acid, adipic acid, citraconic acid, fumaric
a@entthas @lpokidive chage at, thé faamabition i ghd the glsubgily-enhancing
mesaconi ¢ acid, succinic acid, citramalic acid o
coHRieFion cemarse, an@ridiayinga IpasttFoagidiapos. i uitableqcids include
t.hyl | a&m_nat cet | id...a t] ' S -
B R ATE ShGARCEIL G P e3Pt Bk dopi s, umari
4D gﬁi’dﬂid Soid®Giabonit 8005810 @ hcdM EAEd, IsatcifiFhiel, Bitfmalic
is directed to a viscosity-enhancing m xture of =
astsly tartrpiio psidwpigniaedond, tthearbalylic apidsethylpoaesdiamipetetrnagetje asid,
the .forulati on pH and at | easf. one.of t.he counteri.on
PR 0, O A e ST B S g RAToSHEC hider
counterion is an acid with one or nore pKas. Exanples
[00066]1 t abA ot ipdTertr@CédBtRliment is directed to a viscosity-enhancing

mixture of counterions wherein the agent has a positive charge at the formulation pH

and at least one of the counterion is an acid having at least two acidic pKas. The other
counterion is an acid with one or more pKas. Examples of suitable acids include
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, maleic acid, phosphoric
acid, benzene sulfonic acid, methane sulfonic acid, citric acid, succinic acid, glycolic
acid, gluconic acid, glucuronic acid, lactic acid, malic acid, pyruvic acid, tartaric acid,

tartronic acid, fumaric acid, acetic acid, propionic acid, pentanoic acid, carbonic acid,
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hydrochl oric acid, hydrobromc acid, nitric acid,
sulfuric acid, maleic acid, phosphoric acid, benzene
weubdsmazas3aci d, net hane sul fonic acid, citric RCTAMS2004/021393
succinic acid, glycolic acid, gluconic acid,
glucuronic acid, lactic acid, malic acid, pyruvic
' ar i Cl.s . QN id. . f jc.acid . .
rBE0He Al ARbe holt bitaod B L AURR g IR Eoit iapic o
naxglwtolyedesaonicoaid] citehapic acidg tictic @id, 88Nt GeidCéliamic acid,
'ch acid, glutaric acid, jtaconic acid,

l.evul - Itas
tﬂ‘\‘é’é‘P?’d{Y £ acigead cHplamediaminetetagestivarcide acid, citric

acid, aspartic acid, glutamc acid, tricarballylic

86ded1 and ediam ' ' 087

B 2Ty CREFRCE AFhOR BbARARRIO A et B Ramgpoc of
chingtedomsinuldheutaling Bkichargs boOthedntigeiti¢ addnt elnt dneh ehdbdignents,
of the antigenic agent. In such enbodi nents, the

R EAESTI0RPr Bhe MpduLeiok CORECTIM 18 BIASERLIN GONBLS Feeassdy t9 n

[.1 £ es n
G e AL G s
coontatiet (a8hd fse 4did of isLsalty t4h 10y addsd & S@lfbymadatiod@ order to
added to the fornulation in order to control pH and to

coniEeli it andiioquayide pdgquate wifernp eanaciy. [ 00068] I n

anot her preferred enbodi ment, the agent has a positive

e an : [ - e
BORr "o SECHFChRl R SRpbduftal 7 ARRH o SLRIRI Mo gnd the
cathtdrion &4 Akddsitiehbncingl migktiae bfcounyaions bheseh Groacihd group of

gl ycolic acid, and acetic acid. Preferably, . .

ceteig aeids tagagc agid, maliedrid.dydroshlose seidagliverlic asid@npil @ciceacid.
Lscosity in.the r 0 - 200. cr, 9] Jn

AR okt AORR S LRI uBRu e 5BFE oA s

oTAUAIt0I-BDOIcp. an aci di ¢ counterion such as a | ow

volatility weak acid. Low volatility weak acid

counterions present at |east one acidic pKa and a

[AB063Ing pdirtpraferré embadimeah Hig VisOoty-srhanchg coppigrion is an

oj.nt higher than about, 1700C at .Patm f .
Blr Lo ok B PP ol e by BIAIRY Sl i
B AbhEprasil at Bhd 608 h&idid PG andlauBeltias beineBigher thag hbcut 50°C
acid, malic acid, pyruvic acid, tartaric acid,
ararboiliong mointdhigher dlnah #banal108Cat Pan. Erooples of suchaeidadclude

SRRt Sinclie sa BEodsPrroa A b Paloribr g 5 reRELER fig maic
é%)i%}og@wacﬁ&;%@&%%d, rtr&8 IR0 SmddmaHe Aci@ci ds i ncl ude

hloric acid, hydrobrom c acid, nitric acid,
sul fonic acid, sulfuric acid, naleic acid, phosphoric
[@00H)] benZarmothet prefinedaoibddament thstdoantsrionif vsirangasidd Strong

acids can be defined as presenting at least one pKa lower than about 2. Examples of
such acids include hydrochloric acid, hydrobromic acid, nitric acid, sulfonic acid,
sulfuric acid, maleic acid, phosphoric acid, benzene sulfonic acid and methane sulfonic

acid.

[00071] Another preferred embodiment is directed to a mixture of counterions
wherein at least one of the counterion is a strong acid and at least one of the counterion

is a low volatility weak acid.
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[00071] Another preferred enbodinent is directed to a

m xture of counterions wherein at |east one of the
wOoQuste24sen i s a strong acid and at | east one BETHISE004/021393
counterion is a low volatility weak acid.[00072]

Anot her preferred enbodinent is directed to a m xture
[06072PuUNT ETARRARy ﬁé@erﬁ?odhﬁ@ﬁtis Qﬁ]&:ft&{ ‘wtenﬁi WrebhBons

Is a strong acld and at least one of the counterion IS
véheraa it laast dnewf the kbgltenalsds b kirdng ackbhiat atlleaswerdofht dounterion

esent at | east one pKa hi gher than about

.counteri.ons_ pr. <
iva Whgk %lﬁ&l@ﬁ%@l PRty dindatile Wepk G cRuSeERDs presgnt at least one

i; [ -
R QRR 0B bt 2R o BB 3O doteh i BonTT o SBHEE Boin
1peartthanitouaty @ Can®,f,heBtaniptes ROV adidFnefude abdtie, acid) propionic
acidic counterion is present in anounts necessary to
apidypsnignorcacidandybsilikeye charge present on the
antigenic agent at the pH of the fornulation. Excess

unt erd . §: i

OpTRE o ety B e it Bhglol PbreBdhn el FBREy 1
netvalize eheaptaifiret chakpieipresehigh thapaigenic agefO0 THd pHrof yied
ot her , embodi ments of the invention, particularly where
formanlatinn dixgees oigenrterion (as thiolier 3Uborcas HE) cimnbe addst itothe

0 i N .
BT nRace bl PRI 5 Ry e Mt Bl B
coating formul ation conprises a.low volatility weak
[0@(7/ ] countlg vetosther ebvbodirhadts bf thy ineakol) pasiuiaryselnire e
| east one basic pKa and a nelting_ point. higher than

2B uNc sthesa BegBlYe PhEes Berroatng fosmulaian TaisRss comprgRs 2 low
v%iati'fi@{ ﬁﬁsiﬁ%&%ﬂ@r?&. of such bases include
nono

anol om ne, di et hanol am ne, triethanol am ne,
t ronet ham ne, nethyl gl ucam ne, and gl ucosam ne.
[DO®BT6] | Mnanwtbatd embodimerithe dohting fommwtdtidhicbirtpyises a low
counterion conprises a basic zwitterions presenting at .
I;153sg’onebas1c

vodadidity waek base gpentgren. o valetiyyegakibgsespiesent ¢

erein Y 8. ) Bn
RO b PATR SR R S 5| SoBEBL HBhf o
i1mctuge, hi Bkidples of suchibagss igihgdeanghdtiliz@olonfiQe, di¢thimvlamine,
yet ot her enbodi nents, the low volatility counterion
ttiotrpnolasmineatremebaming setpyiglucaming god gluycesapingne pka
hi gher than about 12. Exanpl es of such bases include

L 4m hydr oxi de ' I QX ], ' : :
BT, o BB BB A o i
zwitterions presenting at least one acidic pKa, and at least two basic pKa's, wherein the
number of basic pKa's is greater than the number of acidic pkA's. Examples of such

compounds include histidine, lysine, and arginine.

[00077] In yet other embodiments, the low volatility counterion comprises a
strong base presenting at least one pKa higher than about 12. Examples of such bases
include sodium hydroxide, potassium hydroxide, calcium hydroxide, and magnesium

hydroxide.

© [00078] Other preferred embodiments comprise a mixture of basic counterions

comprising a strong base and a weak base with low volatility. Alternatively, suitable

counterions include a strong base and a weak base with high volatility. High volatility
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[00078] Other preferred enbodi nents conprise a mxture

of basic counterions conprising a strong base and a
woeeals/doase With [ ow volatility. Alternatively, PeuiuSam®e21393

counterions include a strong base and a weak base with

high volatility. H gh volatilitybases present at | east

HAAR phashiCat Idsat drRWRLicHikaNoH Ia,]a 3501 R19 aftd H%hémﬂg{,ﬁﬁ{ f8wer than

| ower than about 500C or a bol I ng poi nt | ower

abbt f0°Q PO @ Boiling Paind lowdEtbapdbest 70 °€lat P ha Fxamiphs|ofdech bases
ni a and | ine. [00079] Preferably, the basic

“&‘gﬁﬁ @H&&gmn ®i n anobunts necessary to

neutrali ze the negati ve charge present on the

[60U7ogeni C P@&%bl;athetﬂaslc%luﬁ%n&bg Jresreﬁylhaqﬁﬁ&ﬁats l’f'eée&

of counterion (as free base or as a salt) can
5 naul@aidzettbe m&getlﬂoqzhang@remt om tlmramagemo agamh bt the pﬂl—bfathe:l to

B AL A LR o 0 T e
OERARSSE ih\6Rdef 't@%rﬁf-ol gﬂﬁrﬁfts Bf&ilf&édegﬂatéFﬁ%nﬂ%Tca acé.g.
accordance with the present i nvention; [00081I I RE

2 is a partial perspective view of a mcroprojection
array havi ng BRIBF DEMIRIPGEONCINTHEIDRY WBHES ng on t he
m croproj ections; and [00082] FIGURE 3 is a side

0" PN i p P uaBi Rty 8RS TEPRIYEOn aray in
10 aREGR B Wil brebbfe ihnVEDH ON [ 00083] Before describing

the present invention in detail, it is to be
understood that this inventionis not limted to
[pe0’l] cul arFIGURE:R 4 pirtial pestpectiwel dew 0é & mudwpogjection array
structuhgs as such.nm

.Th
IR Gp e R NSRS ar or

eqU|vaIent to those described herein can be used in

[bbes A act ieUHE 8§ fea H065&Mbndl SN bi Aintraf@niH ah@sdhaRlivery
materials and nethods are descri bed herein. [00084] It

degicaluseful i thepreseidinMention.t hat t he term nol ogy used
herein is for the purpose of describing particular

enbodi nent s t ended
15 Tobe 11 m tiGrARGEe DERHIPIAR ot FRE oYL e
technical and scientific terns used herein have the

98033 |Teani BéfoRscsHBRE tHE pHadel inl @Afdnh detas, i &vort® understood
ordinary skill in the art to which the i nventi on

thatrthisiimenfion (86}t limitedtie partighlarly aiernplaisdonsteriplss watheds or
s%rrl]lgt %t a% r_'l}lch 1'%@' ,I %%toﬁrgg,sva%.tﬁius, gl{hough a number of materials and
methods similar or equivalent to those described herein can be used in the practice of

20  the present invention, the preferred materials and methods are described herein.

[00084] 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.

[00085] Unless defined otherwise, all technical and scientific terms used herein
25  have the same meaning as commonly understood by one having ordinary skill in the art

to which the invention pertains.
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whet her supra or infra, are hereby incorporated by
reference in their entirety. [00087] Finally, as used
wonodshwsisspeci ficati on and the appended cl ai msPCThS2004/021393
singular fornms "a, "an" and "the" include plura
referents unless the content clearly dictates
[GUO0RBT W S FyhfidS a1l fﬂ%li[cgtzé’rﬁ%ﬁentg gﬁcﬁ%ﬁ@ﬁ‘tea %ﬁcaﬁ%‘ﬁs cited herein,
antigeni c agent ncl udes’ two or Fesu agents;

whether @gee ot iiff'ug ardilerebyrinjoesdrhied byirefetaneesh the® entiretyor e
such mcroprojections and the |ike. Definitions

8] The terns "intradermal™, "intracutaneoys",
Uﬁq%%? fad er %éﬂaflly;- as uspih i IS ParEertamand the sppeadrd Ghaims, the
inbhBP Rz 2R eQUS and “hEBRAs " E]g
o ranscut a %’e %Hs Flil/d' tg re %uglgé Hwﬁ%lé?fgﬁegln ge e%%ﬁsih%%orné?nrﬁ Clegr ly
divestes dthatwiteh eTtas} fog exuntgplagefeicnics talén aneipetc bgdént” fistl/des two
through the skin into the epiderms |ayer and/or
OF 9ET Furh RgeniS TRICEeNCe i rd TBICFORECISRIG ipeipdesdvors anqre spsh
¥ . as used herein, neans the rate of
n?%%ﬁ%ﬁ%%%gF%ggkgégﬁy. [ 00090] The terns "antigenic
agent" and "vaccine" are used interchangeably herein
and refer to a conpositi oDefifiitioadt er or m xture
contai ni ng an i mmunol ogi cally active agent or an

R e s mRi RSy R o i mally”
B ALALEEEY e IR oGl SAbLY ShRakE, TRt -
e ter n t S

ns “antigenic agent" a vacci ne
“tradcuthacousty’ apeitiset] imtedchingeably hrerietombasthat thaantigenss, agent is
pol ysacchari de- based vaccj ne, nuc) ei ¢ aci d-ls)/ased . )
dghiverpdiingo and/er theonigh the i i ih eopdstnydpyesand/gppederlying dermis
' I£:.agents that can be used in the present

I%tr%gégﬁgosguﬁ' nclude, without limtation, antigens in the
form of proteins, polysaccharide conjugates,

[000899s acch@hé wes “tramdetmgl dluxd} aiuzsd hdrbims mesnstha irdte of
vaccines in include Bordetella pertussis (reconbi nant
trapsdgrmphd@iveryacel | ul ar), dostridiumtetani (purified,
reconbi nant), Corynebacterium di ptheriae (purified,

I Na , ¢ s g eEl
DR " ot Mt i AR YA Cared AR e bpaSiRitRabdocbly
heteis asdrifergabeofaposifiofo Pmbitaas ahiature eonthihingtantimmumologically
toxoid, Mprotein/peptides |inked to toxingsubunit )
aghye fEanE 0T 3 3eent, SRak as 0 aptigen, aldch iy ﬁ@a@ﬁe@gtpggenng a beneficial

it%%%l}n%@gssp’ongél \%ﬁ%‘ iR &AR S iitfmolo gically effective amount. The

terms “antigenic agent” and “vaccine” thus include, without limitation, protein-based
vaccines, polysaccharide-based vaccine, nucleic acid-based vaccines, viruses and

bacteria.

[00091] Suitable antigenic agents that can be used in the present invention
include, without limitation, antigens in the form of proteins, polysaccharide conjugates,
oligosaccharides, and lipoproteins. These subunit vaccines in include Bordetella
pertussis (recombinant PT accince — acellular), Clostridium tetani (purified,
recombinant), Corynebacterium diptheriae (purified, recombinant), Cytomegalovirus
(glycoprotein subunit), Group A streptococcus (glycoprotein subunit, glycoconjugate

Group A polysaccharide with tetanus toxoid, M protein/peptides linked to toxing
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pepti dase), Hepatitis B virus (reconbinant Pre S,

Pre-S2, S, reconbinant core protein), Hepatitis C
woiousotaseconbi nant - expressed surface protei RETAISL04/021393

epi topes), Human papill omavirus (Capsid protein, TA-GN

reconbi nant protein L2 and E7 [from HPV-6], MEDI -501

s e el 5t AR g e o
peptidate), HepatRis virfis @econ®ikaabé Pye S1,&gt-82e8) recqisiuampbtd Motein),

}#guanked bacterjal surface protein), Neisseria
AT e ree@n%@%nwwﬁ HrieRe Pioteinyand: gpitopep), Human

PERMARTRAS AR LEAD FA CKALIFhb AR AOLAES and WP RrbA HPV-6),

MED¥56h D@gpﬂgﬁih t azine VLR, L14frorh ,Hl I&BB,l %j%(ghadt%f,alethécpﬂlBi‘{}anﬁBﬁP L1
onj_ugat 0 neni_ngococca , coconj ugat e [ 4,

(i 900~k a MBS 2o O PR LA 16D

AP s Tisa BactBll sTbbod ol b ek iia Al haitdes

(Eliypayiiigatensith te¥mink elold), RRE@honislabfigliiel (Byhthetic peptides),

| ycoproteins), and Vibrio cholerae (conj ug,at e
ybsBe iy Grethatic erpjide) Stagosocsuspravyaronite (ebepraoniugrtef!, 4, 5,

I 18 255 207 e P B P et 1,

aB)oWy dit R C, IOFNZAR] cbhjiibtad (c0ORM 1197, ¥gesdonfigatel I8, 5, 6B, 9V,
di sease vacci ne, rabi es vacci ne, neasl es vacci ne,

14w h¥fs, 194 eBRkcontigatelldo CROK1 N8 Erapenesarppllidpa(swéasei ne,

hepati.ti\sy,vaccj ne er t i s..vaccine, . and diphtheri.a
PRBRNiADS Y EREEls BuaL Bl SR iny B S G il Vs o e
(gaﬁﬁgﬁ@npgﬁﬂﬁﬁbaﬁﬁa@d according to the nmethods of the

i nvention, include, wthout Iimtation,

si ngl e-stranded and doubl estranded nucl ei ¢  aci ds, such |
[86094 or &xavwpber, of soparccainlletvagpils vrerimmawhichiregtain antigenic

lasm d.DNA' .cosm.ds; bacterial. artifj.cial..ch e
BeRaled rua R e PSRl o st o AR
vakbinbd, BiAd d1&Bdse YRGS fabid Ve nik RS Wh&sne, ﬁﬂﬁig)saﬁccine,
for exanple, mRNA. The size of the nucleic acid can be
anickien pok vasdne] smell pri VadsinseBepatitis yakting, perfussis veeqingiapd
@gﬁgdLnents of the invention, the nucleic acid can be
0

PYVAECEY- a prot ei naceous agent or can include one
r nmore chem cal nodifications, such as, for exanple,

hesRhor ot ih QAR cHRbALILE Bucldid @cki| ¢4 cAYbS 88HRPECBbrding to the

he nucleic acid conprises the sequence of the antigen
ragthpdssdf thia invientidre indludenwithewdmisasionssidglsistrenided and double-
stranded nucleic acids, such as, for example, supercoiled plasmid DNA; linear plasmid
DNA; cosmids; bacterial artificial chromosomes (BACs); yeast artificial chromosomes
(YACs); mammalian artificial chromosomes; and RNA molecules, such as, for
example, mRNA. The size of the nucleic acid can be up to thousands of kilobases. In
addition, in certain embodiments of the invention, the nucleic acid can be coupled with
a proteinaceous agent or can include one or more chemical modifications, such as, for
example, phosphorothioate moieties. The encoding sequence of the nucleic acid
comprises the sequence of the antigen against which the immune response is desired.

In addition, in the case of DNA, promoter and polyadenylation sequences are also

incorporated in the vaccine construct. The antigen that can be encoded include all
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In addition, in the case of DNA, pronoter and

pol yadenyl ati on sequences are al so incorporated in the
woaaewsionsisgsonst ruct . The antigen that can be eneouaid2004/021393

i nclude allantigenic conponents of infectious

diseases pat hogens, as well as cancer antigens. The

IRECLE elﬂgﬂngﬁts Bhﬁﬁecftioﬁgd@ge@gé, géﬁlbgéhs, £SOXK’GI?§%|C§P anki gr,ls. The

i nfecti ous eases, cancers, erg
naeleioiamds thais famlchpphédtm)m‘rﬁt example siedlsefeldf 00MFetkious diseases,
Suita%»e |nnu ui?gonse u nentln% adj uvant s whi ch,
e ’taﬁ ploBRdl ‘conpri se the

vacci ne include al um num phosphate gel; al um num

[doodapxi de suahilaimahHe ?é@gorﬁe ghgiﬁékﬁmgciaﬁl\%ht% Wigh, Rother with
subunlt CRLI 005: ABA pol ymer W th nmean val ues

tlof vagcie am:geyl,-mongarmﬁlel vascihe mcliderndEminfmyhreapletie gol;

agm?géggg,zimgg Yot e 24 0L C B0 M 100s: ABA

ol N S PR s D e R i

B@@Lﬁi)lp@@yfﬁﬁkdﬁlfaﬁwﬁe%mglﬁcdaeoa&bu alijvivet: BDﬁbe(yﬂgl(lé’osamme-(B
nmet hypropyl )- 1H i m dazo dﬁumolln 4-amn
1Hhriiaesty arny]ab@ﬂa}]ybpug;l@tgmmg,q DP), dimethyl dloctadecylammomum

oDioRE DA e el o B harih iR g

i W@ -lﬂgﬁﬁﬁb @%—@]c@ﬁ@hl\ﬂﬂmﬁnﬁl BT B @Gki3icetylglucoaminyl-

[ ucan; S-28463: 4-am no- a,
I\aa@htlethyILMAImqwszML%bigMBm Idlpab?nitﬁelMﬂ“BI-EE Sposames:

t g2, 1&4&%@%,,1\% H,B ]Iﬁg’a&(él% )]}1 gpa—bd(?l?n o@ﬂd Pleuran:
Fiitopl SR e g e

cBlandR @élﬁ{r@péptﬂ@SVQﬂBES}aBK o 1OC1 @x-aARPl6e-17apsepeiac) andihngnyl-

ol i gonucl eotides. In addition, nucleic acid sequences
MBedTemgurfide™) rdranetyk mguna)ﬂ@rtwdowbﬁ ko glelgming; gnd interleukin

i llep Kerign{L-Lifs i anppe Tac bl RS oSO SR a P guch & or
RELLR B9 Gc&ﬁﬁéﬁ’ﬁn%ﬁ%gn&%ﬁ@é] ¥haliBol| fudRicicib 8RS

out tation, weakened
enbdsdlﬁgﬁqr ismomoasgdytooyniygmhokines ush ab8pdfj Hi-3 HBli.?u kS, IL-4,
he atitis C virus, hunman g%prlellormwru

10, samrphinter o @ Nikppe B regidaionhiign ingipfpigisg San be used.

bacterla such as bordetella pertussis, Costridium

[@?6@3' , CORMBRRARK QL bR RERAE 'v%ﬁloug 1i@Htibn, weakened or killed
Feépt oco

ccus, |egionella pneunpphila, neisseria
ViRR3ES) gﬁd}ﬁds&ytqiﬁ@aﬁnvmmabepaﬂnwblvmmsmepaﬂlmse@ tvowe,dousn
pneunoni ae, treponema pal|idum and vibrio ol%r%ev
At oM avings.ayb @1}?&1@@{ and varicella zoster, weakened or killed bacteria, such as
bordetella pertussis, clostridium tetani, corynebacterium diptheriae, group A
streptococcus, legionella pneumophila, neisseria meningitdis, pseudomonas aeruginosa,
streptococcus pneumoniae, treponema pallidum, and vibrio cholerae, and mixtures

thereof,

[00096] The noted vaccines can be in various forms, such as free bases, acids,
charged or uncharged molecules, components of molecular complexes or

pharmaceutically acceptable salts. Further, simple derivatives of the active agents (such
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[ 00096] The noted vacci nes can be in various forns,

such as free bases, acids, charged or uncharged
woubesmor4ss, conponents of nol ecul ar conpl exes BCT/US2004/021393

pharmaceutically acceptable salts. Further, sinple

derivatives of the active agents (suchas ethers,

S&h&S SosteRTafifdos, &L, Whick et L ddvat B y%ﬁzgﬂ& .
aﬁogy p|§|, enzymgs, Z’tc.?ﬂlg}ae%aggy@%@%ecﬁ Fg%gié% t %’setc’
cdrobebenployiel st ood t hat nore than one antigeni c agent

may be incorporated into the agent source, reservoirs,

r coat.ings of. this jnvention, and.that the use of

RRETE o1 o Bt et sRAC bR Ty 02y A8 B HIAEETE Y e

i 14" G oS GBuREGBLtvoiks) hfed Giftflls invention, and that
5 %fptg o%%a@y g?#ec]tn?ve %érr%od{nsf QIQ?)(?A C"obi o% [o]o] c§|1?‘_\’/en 1on, anc Ha
ttefise of thedemmtantigers agattinher waynexciheies thetuse ofitw o gemioce such
agent is an imunol ogically active agent and refers to
AgHES- amopunt or rate of the imunol ogical ly active agent
needed to stinulate or initiate the desired

qg% ol ogirfe 1l @ib1PSRAlY G¥live &bkt of A5 oRERMNY efibctive rate”
[(% e rm’runo ggél%{lzial y %ctlwve agnént er%pl gyedoi n thze cHve TalE
atysbid g edin, fnorans thetantigsniaagent tedn ingsuneiodidedlyi actieq sgenhand refers

L :
1q T ERSP TEISOH EO BTGRP £ B SHE N RIET F Gt o nitate
| | i€ Sdfdn 1€ €rhetdtictmt'bf the ¥ logicall
TR QR e PRAASERAE bl it
adtiid agenivgarlbyddein tige ielro g fethuldtioas sid evatihgslef the éryention will
and the dissolution and rel ease kjnetjcs faor del] verP{i
befthat peIouRinegessAy tadekiver gp aipgurt ofdh pittyeagp nepdad fagehieve the

991 T . ) ot . .

oG by 1 o . LA LB 1y S5 BEp 8 o o

pafticaldk ithiiasieBickieagiveagentbedigrizliveredytthe siteofiduieedyy amigthe
epiderm s layer, or epiderms and derms | ayers, of :

disselutirn andrelease kipeties fanfeliiery ofdhe petigeard agenl oraippeine g skin
nore particularly a human. I n one enbodi nent of the

US¥P&nti on, the microprojections have a projection

l ength | ess than 1000 microns. In a further

[60609qi MENtThelthen MinksiabRrtais aRuisbbiaen, ffes e piening clements
| engih of |less than 500 m crons, nore preferably, |ess

thatare adBptedite pisnes, orpbthivughdhe sraemicomeumyinie e vderies
a.wdth and thickness .of about 5 - MG AL -
e T
p%%umrng OASmMmED 8nd IS FOREBhB&Y HPSm&R Mnkfefe@bBatném of the
different shapes, such as needl es, hollow needl es,
ibVadies, thp nmisroproiertions haveracprojsativmigngtbiess than 1000 microns. Ina
further embodiment, the microprojections have a projection length of less than 500
microns, more preferably, less than 250 microns. The microprojections typically have a
width and thickness of about 5 to 50 microns. The microprojections can also have a
width of about 75 to 500 microns. The microprojections can be formed in different
shapes, such as needles, hollow needles, blades, pins, punches, and combinations

EEIN14

thereof, As such, the terms “microprojections,” “microprotrusions,” “microblades” and

“microneedles” are used throughout interchangeably.

[000100] The terms “delivery member” and “microprojection member”, as used

herein, generally connote a microprojection array comprising a plurality of
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thereof. As such, the terns "m croprojections,”
“m croprotrusions,” "mcrobl ades" and "m croneedl es”

wanreosuwesddt hr oughout i nterchangeably. [000100] PTinaIS2004/021393

ternms "delivery nmenber” and "m croprojection nmenber”,
as used herein, generally connote a m croprojection
BEBEATRS Lo B i) LY SRBhE AN, T dover

nlémbeatebn e formee bb etchi@rorpentidhge it o€ iftgpRyfections from a
unching a plurality of mcroprojections froma thin
tg‘ﬂéb?etéﬁél f(flgmaior‘]ae ng,bsdnigtprreiections puiidheplene akthegheet to
o £ . .
Ghm Ry LR ich RSP GBLLR KO LSO I RTHD, U

Pakent NJ. §08Ra9& Rthidlois Herdb§ Incboratetl be RefeenbeintiByentirety. The
incorporated by reference in its entirety. The

THCEQDEY PO 0BRPTBRET paRBlse be dormeddn ofhsr ke Bannerstsyeh as by

WN nner S form ng one or [ [
HR0MR TR BEFLR: sy By B s el SBERe S e
sEif(b)p eSdisclaseddh L8 a&ksht No. 6,050,988 Hhith NoheréhydhEorB&Bted by
which is hereby incorporated by reference inits

refsrance iryits eptisely. Rithsr speopeedtion ameysysd methrdgef Avlimngspme,

maki [ [ d ipn.Go et.al . - 9
BEenpeRO ol 5B UG PRhENS EE 5% g Rl U-S: Patent o,
5988361 3fhe nlidfopidjedtiR #ia§hih 8Ro @Bﬂh?MseC@ﬂa cHnSére BOITBWInEdles

one or nore hollow needles that hold a reservoir of
thatyhopharasewoir of idnapaymaeslogieallygetive agedd0 101] The

present invention substantially reduces or elimnates

L sadvgnt ages, and .dra cks.associat ed. Wi t
Df: Do EER LA R RS D RERE R U s e
didRa8ds ahll dfwba¥RCAbSRAtb@Mith obivaliisaalss@&Hods Yol @élateking an
herein, the invention provides a unique two-ste

antigerid egentto ¥ hest (irkat vageinaeio dA§ discuspad indistardiergin, the invention
del [ ti [ t. The two- .

R T e —
Arﬁéiﬁilgklﬁg Aol The RACELP MetrddBnyd REEBn AN B&BE@IubREanti Ay reduces

skin“sites where subsequent intradermal antigen

lapglizied akinoestions(ermltena £8DGIeMOR pt thaskingies wherg sneseluent

Includes a mcrqprojection . array having a plurality of

@frﬁ%?rﬁﬁf%lrgﬁ’éﬂ?ﬁqgﬁa@{’%ﬁ WY OHIEr opr oj ect i ons ext endi ng

therefromand a reservoir containing the antigenic

[?)@5[’(52\;( €. OpachUU PGS nEnEH SAGEIRS alrRicRPré] BN RY haViig a
eservoir Is agapted and positioned to'be in antigenic

plgehity off statmi tdrnegmpédraing amictoprdjbmions extsnding thehefoong hnd a

t he stratum coyneum by the piercing mcropyoj.ecti.ons

ETEPIT SR DORBe g SEd ity & BB b LR PR The

RhdrFoir is adapted and positioned to be in antigenic agent-transmitting relation to the

slits cut through the stratum corneum by the piercing microprojections after application

of the delivery member to the skin site.

[000103] In at least one embodiment, the reservoir comprises a distinct region of
the delivery member that is disposed distal from but in communication with the
microprojections, such as illustrated and described in U.S. Application Nos. 60/514,433
and 60/514,387; the disclosures of which are incorporated by reference herein in their

entirety.
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[000103] In at |east one enbodi nent, the reservoir
conprises a distinct region of the delivery nenber
woheis/00s4568li sposed di stal from but in communi caPComS2Houk21393
the mcroprojections, such as illustrated and
described inU S. Application Nos. 60/514, 433 and
[(ﬁWlﬁ ];1 381h oﬁ@&nﬁécﬁrﬁ%ﬂsdﬂﬁesm%mm R e?vdlf]&%qﬂ%e?'é Shterial
by reference herein in their entifety.[ 00010 I'n one
(egrbadolyswtic @bl mhterialh irethe ifom of :hthm fike lanninated onthé skés proximal

Teric materj a in the for
b isfl ok i I&’r??‘??é g B arare Regeriors obihislybegie difelpsed in
THESRs of dewe) of) b g%ﬁis f%u@ﬁ s qycoréﬁﬁ@ﬁ&%’réﬁrence
of this type are |sc osed in eeumes et
he@iPidGB%&ntitdte di scl osure of which is incorporated by
reference herein in its entirety. [000105] In further

s .of the | vent i the reservoir conprises
[(gngB 319 fsther epd: G LS evmtgoao@eaesaﬁvoewmpnses a
bﬂ)%l)fn %‘Meg@ thatR§ 8 és%@ o8 th@fel B@r 8referﬁble at least one

m cr prOJec I on there nore pre

npcepodjegiohithaed] mesechreferabiy mndh@pﬁer@mg t115|'syqif ieaelh ingcropiogection.
m croproj ections have a | n th t al l ows skin

Tp@waﬁ 485 @WIPHOECH%WW sﬂrahaii?%m PsHationtogndepth of

189 E&%@ﬁfﬁ@q&%&ox{s Sdrd Qféra%l?f Ylss BHR ar% Zﬂﬂﬁmcuﬂﬁn Upon

pl ercing ratum corneumlayer of t ski n,

piviting €Y Grafge bérmewnn tajenefithe Bkinhtheragt geniof agent soxrtahahﬁmﬂe
into_the skin_ for vaccrnatlon therapy [ 000106]
regTVelY IS rRjeansdyinte they skin for vagemaiondheat#iian one enbodi ment
of stratum corneum piercing nicroprojection nenber 10

[b&Y1 Oﬁgﬁ ?ﬁ#ﬁ%ﬁgg%Q§% 11 RN H&Nﬁl gh@?ml%c))/cﬁglf%ﬁﬁoﬁtratum

porti having a plurali
cmuﬁppieioﬁig mivisprdjdcticth@ember pfoo pmmme presepkingantiat Fig. 1
subst ant i al I a 90 angl e from a sheet 14 hayving
sb@‘éﬁanggwll@ ?Fo]g)r haymgap! %@rarcr(gpralécfé?feal@h dde

t backi
LR feer@ﬁr ARG o el RS 4 08 e openines
f6h %%fﬂ?@ﬂwq@tm@f optidBally 16 ARCRELL RKINRTReaviHE sdheste 24 for
d 3, the microprojections 12 are

Fi gs )
adheﬁrgfablsystémﬂﬁewtwket ehshegvroin Fogirchi ng a plurality
of mcroprojections 12 froma thin netal sheet 14 and

i.ng the m craoproj.e i ons 12 out of

(BT e el gl SE PRt bo Bea e ind feRnih 2 1.2
aﬁP af ﬁ{erlﬁﬁr téatondilo a@?@f&ﬁly B %?%f&n@ Wt piiﬁblliiﬁﬁ 8 plurahty

mmaki ng sarme are disclosed 1n Trautman et al
dPahientprdjectiofis 08 Froh0s thizuekal shies14 Pad bendingthe mlg@@rcgggtons 12
O%t gf a plane of the sheet. Metals such as stainless steel and titanium are preferred.
Metal microprojection members and methods of making same are disclosed in
Trautman et al., U.S. Patent No. 6,083,196; Zuck, U.S. Patent No. 6,050,988; and
Daddona et al., U.S. Patent No. 6,091,975, the disclosures of which are incorporated by

reference herein in their entirety.

[000108]  Other microprojection members that can be used with the present
invention are formed by etching silicon using silicon chip etching techniques or by

molding plastic using etched micro-molds. Silicon and plastic microprojection
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Daddona et al., U S. Patent No. 6,091, 975; the

di scl osures of which are incorporated by reference
waenwsion24sa their entirety. [000108] O her PCT/US2004/021393

m croprojection nenbers that can be used with the

present invention are fornmed by etching silicon using

mehdbefOfe aﬁugs&f ﬁi@&ﬂh;{l?é‘t@i" BUE PRt ﬂg 5*947%%4 tRs 8RkibSure of

using etc mcro-nolds. Silicon

wiiohrie preojpecited byesfirenc terein.di scl osed |n deshall et
al., US Patent No. 5,879, 326; the disclosure of

ncor porated by reference herejin
%&@fﬁdl ngAtc orche tp AoV Sston. R nRTopFY ’&%’&%@6‘?’?%&?
nﬂaﬂuﬁ@f&r&?&&ﬁ i8] MEGH, Hcﬁ% y@fm&%te@% Sxiaata anjum
stal nl ess steel, titanium nickel titaniumalloys, or
aﬁoym blaﬂnnhianbnonqnapatﬂ»ﬂ@mamhelsl Bleferablyethe maibtoprojedimn member 10
X cro rOJ ctiopn, menber 10 is manufactured out of
1§ @@1 BURecording to the invention, the
n1cropr01ect|on menber 10 can al so be constructed out

G}{ 1"110 on- %%&%ﬁgn\é%@%&{tiﬁ' the%Hi‘éfbp?g nﬁtﬁ%%&ﬁﬁér 10 can also be

ter atively, e m croprojection can be
comsatnertd wiut bf ainmmndummi\(mhat\malnatohrals alpolysurrh Adematively, the

Paryl ene, 000111b roproj ection nenbers t hat .ca
DHEroRIAPGPBMGRRS 1P 5an E? et With 9 @Rp1ceRAYCHY P Mpterial, fuch as
oot limted to, the menbers disclosed in US.
ent Nos. 6,083, 196, 6,050,988 and 6,091, 975; which
are incorporated by reference herein in their
[edlil Il]et y Mikcf296d éjon @hématersrihar cxprie) aagiloyad wighhiemsesehiainvention

I d h th
L D R £ T T
e

No. 5,879,326; which is incorporated by reference
[0801dR2D i N Othsr midréprefeytior] memals]thﬁuam b bmphyed yethithe present
agents that can_ be dE|I§§ ccordance wth tq%
1¥1Yﬁ¥1é1ﬁ¥1 ipsdudeiaeghes fgmeddyetq f}ﬁ Hlgqugting stleq ctching
4#&%5 ngg fn%tlcﬁbgpﬁgt?ceﬁjs dﬁ%&@ﬁég@ﬁmr@ﬁbﬁ%aﬁfcﬁ%% 'tl%%h@ﬁ%@lg

ne and nuc Cc acl ased vaccl nes, viruses and
di@b%s@ﬂ as. PASA NAK, 870306 ewhishid inbdrpormtd igerefarerag datesn in its
i nclude antigens in the form of proteins,

gpofefgacchari de conj ugat es, ollgosaccharldes, and
| i poproteins. These subunit vaccines in include

@@Qﬁ%ilel lagp %‘i} at%%lig né b %?{%h{@ﬂtbe%-ghé‘&ga Wf&ccordance with the

ar);
invention include, without hmltatlon, vaccines, including protein-based vaccines,

polysaccharide-based vaccine and nucleic acid-based vaccines, viruses and bacteria.

[000114] - Further suitable antigenic agents include antigens in the form of proteins,
polysaccharide conjugates, oligosaccharides, and lipoproteins. These subunit vaccines
in include Bordetella pertussis (recombinant PT accince ~ acellular), Closiridium tetani
(purified, recombinant), Corynebacterium diptheriae (purified, recombinant),
Cytomegalovirus (glycoprotein subunit), Group A streptococcus (glycoprotein subunit,
glycoconjugate Group A polysaccharide with tetanus toxoid, M protein/peptides linked
to toxing subunit carriers, M protein, multivalent type-specific epitopes, cysteine

protease, C5a peptidase), Hepatitis B virus (recombinant Pre S1, Pre-S2, S,
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(purified, reconbinant), Corynebacterium diptheriae

(purified, reconbinant), Cytonegal ovirus (glycoprotein
weumsmozds3 Group A streptococcus (gl ycoprotei nPeTS2I0Y/021393

gl ycoconj ugate Group A polysaccharide with tetanus

toxoid, Mprotein/peptides |inked to toxing subunit

!‘l I D o - S_p .

o G B o g =g proteins
aBl epitopss)( Heonnipapidlomaires ElapsiBpest&a, TA-GBlaecdhbianit protein L2

o687 cBaB Tt ARl srsomuiprnt Yy Bl 5B ARl Quadrivatent
B Ao B o BV b R P T AhP 7 [fom

HPWR1 6]), EegionctR pnduriopHiia dphiri ficel teioterin Bamvduie pasteinB eisderia
[from HPV-6], HPV-1 1, HPV-16, and HPV-18, LAMP-E7 ]
nepingiidepelyeqopniugaisivaheeiagus Qs aiddirendorpenas euginosa (synthetic

[ ) ) i [ i.pgi.ii.des
PYRE] Ko L Gt e e A R PRl
(giscangomagae [ 54 5h6B, IN,1ep1 §CLEDNV, 2REbedrlj@gaveéd tosneningococcal B

synt heti c, pepti deﬁ, Streﬁ)t QCOCCUS_pneunoni ae
(héfy&lmsmuag@t & pB, 9V, 145 186l IFg RBFhopnjugated te SRMDFE)

0 C o ,

SRBGRAE (12T 0hoRR SR, BrEE) S ESRRL Lo
Toépomesa libjallﬂl@hﬁ(s{lﬁface‘lg)o’émtﬁﬁs), Yiticelld,zodt8SyirdsdEubudid]
conjugated to CRML970, Treponema pallidunyésurface
glycppistan®; ah Vibvigrchelstaedcorgagads Linanolisa¢dignae) t |
gl ycoproteins), and Vibrio chol erae (conjugate

, ysa y . L Lo ’ o
o R
a'gélﬁb,liﬂ@udé!)ﬁv&iﬂmt lihitafidra floaRccifidsylynacdib¢res vadcitiegrabies vaccine,

I sease vaccine, rabies vaccine, neasles_vaccine, .
meaeles Veesars, BMpsHiiaesiae chisken poe varsinessiatll PooYacsHschepatitis
hepatiti,s vaccine, pef Si.s .\ i ne, and di phtheria
V\?&‘@Bﬁ”ﬁ’@@f%ﬁfi’é‘f’ aﬁl}gc(fééhﬁlie acvoaﬁ%(rﬁlg'si ng nucl ei ¢ aci ds
i nclude, without limtation, singlestranded and
[000ileg - StvRBHEes cotbshBhEmadidscidselndaswithar Liedemiph,esingle-

supercoi |l ed plasm d DNA; |inear plasm d DNA; cosnds; )
stravdasyand) doablei strapiled nusheioarddss fEch apIRCSxampleggpercoiled plasmid

i f.icial ch ones. { Y, ; [ i £ & .
13l it s IO RN e trbiar TRIERY SRnsbings BARC9): yoast
AFAal cHIEMSéckBesqy AdY; sfimali%h AifdiaC dirohRssies; and RNA
t housands of kil obases. hi addition, in certain

reoloadesyentisaspfortenamploysRNonThe siee plibk aneleiscicisl erarbewp to
o R S O L
RREZPRE Q5b O 1AL b BioteiddtBous agent or can include one or more

chemical modifications, such as, for example, phosphorothioate moieties. The

encoding sequence of the nucleic acid comprises the sequence of the antigen against
which the immune response is desired. In addition, in the case of DNA, promoter and
polyadenylation sequences are also incorporated in the vaccine construct. The antigen
that can be encoded include all antigenic components of infectious diseases, pathogens,
as well as cancer antigens. The nucleic acids thus find application, for example, in the
fields of infectious diseases, cancers, allergies, antoimmune, and inflammatory

diseases.
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encodi ng sequence of the nucleic acid conprises the

sequence of the antigen agai nst which the i nmune
woespmss3i s desired. In addition, in the casePof/uShidg/021393

pronoter and pol yadenyl ati on sequences are al so

i ncorporated in the vaccine construct. The antigen

[dobat7jcangg [k%%ﬁ&hé 1@%4 geg g%hienaﬂg bc%gf?}ixrﬁs m%g%ér Wth the

|nfect|ous |seases as canc
vmohlegiahgen Threcompiisi the aaicohe indiude livmchvap phosphate @al; afunxinum
in the fields of infectious di seases

hxdaweé?asa gad iefusepy g lucaichpleratasin B aeunis CREHPSABA block

PEAEEERL AL B A g SRR IR -

m@ﬂlyﬁdmﬁuasﬁﬁﬁﬁ&xyﬁ&@igﬁwb%? Gaglen i uiint m&tﬂgnﬁa@@mne B 1-
el ; al um num hydr oxi de; | ucan - gl ucan;
4P NolcetimusinylB- @md@glutamm q CoMD ATk digsidpigrmonin

cllolide B snc Epelinessall 30t v B TR

P R SN R o .

I\Uadm_,ﬂﬂnyfan@ﬂ{[cAMBayd)@hm}mlzugiycérlobdllpdhm(dmA)ITPﬂREhposomes
I It Zn- Pr.o-8); 1 m quj | - (2-
qﬁgf NS - 3@&9@;&}&@@%&6% Wit Er e s Plouran:
Caﬁe{?%%?, grﬁty H63 " %lagln%y? : 2&'073&9% -1m dazo 4 5—c]quinoline—1-

eﬂiaﬁ@ll mlaﬁi ptitE:Ry QG HESRIZSO S BEC] (@9 pi 1@8N@®pepﬁ><w) and threonyl-
3H2O! MT raneti de: NaC- MuT-L- Al a- D- G n- OCH3

MDE tQTermurbd@M)Jd\é-lacetmnMHYBLzmesyl “D-isgglyiamipe, and mterleukm

FBe? B Dhviecdh %mﬁ%ﬁiq oty DGOy e jucis

GQE gllarﬁﬁ@é reon%/?ﬂ%{ | sog cfia@( M ddidbRG8EM]c acid sequences

utam ne, and interleukin 18,
ehd;oc&ng for idmunb-r¢fulatd) lymphdlsnes! smoh andl-USldLENA.~12, IL-15, IL—4,

161 . Jomed b feren an{ Nt PR IHid0] Sp 58 PEP1EEY o Teeed
(?tﬁg J%Isgﬁ?lkfﬂl]g&? s{l&%;ﬂr 2k XHE?%Pngg?iaiHﬁ&lﬁﬁe MPL®

Niiiapalhefifd) and fI@ei‘dFrnRﬁPﬂpAdjﬁvalﬁg alegirefeyabdy poralriitaging and non-
proteins can be used. Ot her adjuvants include
saeatizisgock proteins (HSPs); GIP-GDP; Loxori bine,

MPL(r); Mirapalmtine; and Theram de(tm).Adjuvants are

BHETE] 2P SR ikt b bR RAGnARE (AR AR reak (A b iiled

Vi ru r bac erra 1 nc |mtat|on

WRAKE BRch Rlcyldrhdg@tb WihlsHispatitiSB czﬁrua,slepymm@ gaius, hwinrans,,
hepatitis B virus, hepatitis Cvirus
ﬂlolrnayn'gw robglla Ylmemdavampglﬁzos@ﬁdwgglfqn@@ g3 ]éﬂlfg gftgpna such as

borgel%eeli] ss1l§ ! cllos%%j 1ba tgﬁl, QOryﬁé’B%Eteﬁﬁm diptheriae, group A

streptococcus, legionella pneumophila, neisseria meningitdis, pseudomonas aeruginosa,

streptococcus pneumoniae, treponema pallidum, and vibrio cholerae, and mixtures

thereof.

[000119]  The noted antigenic agents or vaccines can be in various forms, such as
free bases, acids, charged or uncharged molecules, components of molecular complexes

or pharmaceutically acceptable salts. Further, simple derivatives of the active agents
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bordetel l a pertussis, Costridiumtetani,
corynebact eri um di ptheriae, group A streptococcus,
woegismsisBa pneurophi | a, nei sseria meningitdi sPCT/US2004/021393
pseudononas aerugi nosa, Streptococcus pneunoni ae,
treponema pallidum and vibrio chol erae, and m xtures

stulaﬁ L& &Bers [ &%}% IHigdsh Etch %ﬁlg? g éa&?ﬂ&ﬁiﬁ@%@% 2 b%ﬁ enzymes,

vaCC|nes ctan Be I n Vvarious forns ree
eRGicaisbe emploged] or unchar ged nol ecul es, conponents of
nol ecul ar conplexes or pharnaceutically acceptable

G A BT R g
SRR Lt BN B By ST o,

tlmt&heaiyoﬁbmuhustlhduam:i lgelnogel atgbmt:aﬁs(fobmcdleingvsan&((e g., gel
can be contained in the hydr o& rrrul atiqn.

PAYY ctich At e lgsth In GnBending U ateahdBplicaHad Spﬂ@ﬂﬂfaﬁe@/%l‘* 387,
d‘é’ddwgﬁér 2%”906? 8514953 1% béoo%gre%g 0% st %t%'é fijed October

ch™as sclose

3%03%&60[52@)6291‘113&%@%& 14 28&%: ,wﬁlclh ad iaxirphated B4,
2003, 60/514,433, filed Qctober 24, 2003, 60/516, 184,
refereage Inreigpe fhegientivgp3 and 60/ 524, 062, filed November

21, 2003; which are incorporated by reference herein

(ﬂ)ltZFF' " ASH 15%@&’ abdvd Olgja% }?ast’%e cHftloaah &t ogﬁﬁ:\’igvedtlﬁp ahe

eas one e I ment i nvention, roge

hiyaiogel fatrhelatiGoedraains attibast eaSintigoicagtity élm b ah@rﬁalive In
an alternative enbodi nent of the invention, the

md@@@t of theinyeationsihe bydrage iferngratign 1§I4?Y‘§€ qf an g@tgﬁplc agent
a}@g}?pgﬂ%e rellf:ﬁgyc:ir% idh e%ﬂ{s\%l on mechani sm [000122]

vent on, en the hydrogel
formulation is devoid of an antigenic agent, the

[6061208 NI Acag@ittg tosh&lrvbgione ahtethediydtdyel formulation is devoid of an
m croprojection 12, as descri bed above, or contalned
anHigenicagany the aigeaisagenids eifhss ceriedion Hleﬁ@Frmw ectigh [pgs

8 whi ch.j.s e | O f
BB e DSBS L i OB Ri0s precsibenswo
9%/28080) WhiBR id milafly ﬁiboqﬁ)hizﬁéd B)‘Brdfebrﬁﬁde(l&@dn nm its bigtiroy] edlthe skin
Co- Pendlng U S. Patent Application Seria

S &g BETopojdctian arey iseeh F4lischesed in He npﬁfél %Be@i}% He® Patent
the a S n t
Septsalien Sehoit POBLTSHT HLOBGPEL) obh s BBisiftp of the
dmge RViEASl R ddall il ﬂiedlofe‘ar@mpatdlﬁglAgpn@at@hl trhg s@Iﬁd fieis
antigenic agent, a polynmeric material, such
typidalbxyeddlyy castihg b digeid(fbE@)iation consisting of the antlgemc agent, a
polymeric material, such as hydroxyethylcellulose (HEC),
hydroxypropylmethylcellulose (HPMC), hydroxypropycellulose (HPC), methylcellulose
(MC), hydroxyethylmethylcellulose (HEMC), ethylhydroxyethylcellulose (EHEC),
carboxymethyl cellulose (CMC), poly(vinyl alcohol), poly(ethylene oxide), poly(2-
hydroxyethylmethacrylate), poly(n-vinyl pyrolidone), or pluronics, a plasticising agent,
such as glycerol, propylene glycol, or polyethylene glycol, a surfactant, such as tween

20 or tween 80, and a volatile solvent, such as water, isopropanol, or ethanol.

Following casting and subsequent evaporation of the solvent, a solid film is produced.
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hydr oxypr opyl net hyl cel | ul ose (HPMO),
hydr oxypr opycel | ul ose (HPC), nethylcellul ose (M),

wayadrsonss hyl met hyl cel | ul ose (HEMO), PCT/US2004/021393

et hyl hydr oxyet hyl cel | ul ose (EHEC), car boxynet hyl
cellul ose (CMC), polyvinyl alcohol), roly(ethylene

[000133) . PedfaBIy, ﬂ%?iérg]ﬁ)\eg)ei foyhBLEORCSMh&lfbntion comprise water-

pol y(n-vi nyl pyrol , or pluronics, a plasticising
ydregetsh Hysiregejscare prefenprdafoyhelationd hecabse oditheir high water

po] yet hyl.ene gl. |, a surfactant, such as tween 20 or

R Ela%locﬁ?ﬂ%ﬂ%ﬁ’g}'ati | e solvent, such as water,

i sopropanol, or ethanol. Follow ng casting and _
[B0MRRY U s 1§ %RARhetvh o t1Rf arl B?dr%%élé’ &RtmadodBleblaf &1HRnbAc
produced. [ 000123] Preferably; the hydroge

tebwonlss tal aneswollen newateu eftangplecafimitalse pabnericastworks include,

%gggi%ﬁo?%aﬁ%%%’tgﬁ%ﬁll&e )ggﬁc{rg{?g’%&’ neSicetulose
(BIPagey! %ﬂog&érbfﬂcen{IBQQ ), ﬁﬁe@ﬁceﬂgg{% keyn in the

art, hydrogel s "are nacronol ecul ar ynmeric networks
hydaixyethglnsstintltediulosa (MEME), ethytyptoagetbfl-sllutoab (BHEC),

M@h&?@&% Eﬁ% | ?%ﬁg&r}yvl\da{cgﬁgﬁ, ploilwetth?/feing r35(ide:), poly(2-
CGRBLABATIY 68 YT BT gl g mos

pryfirred petymerio edvgtiatedrk wkibdese( ddbVEives. The noted polymers can be

Sree L ol o (GEQ. Satbonet il o

[ . yl met hacryl ate),
%%@gﬁ%ﬁ$¥ﬁ§¥&§§?§%?@§ﬁé?%aand pl uroni cs. The nost
preferred polyneric materials are cellul ose
[@601259t | \Resferabhe theadoaderpratipnef thegatynbericabitatialdd in the range of
vari Qus grades presenting different average nol ecul ar
Wr@hma@%eo-é eV o reokiln pitoseli teratlatiRn. r heol ogi cal
properties. [000125] Preferably, the concentration of

Lyl eiAl1akiSnd A9Ep@ferably have sufficient
8120, RIS PGPt O B8 Bl v st
§refaot hatvigno ifsGROh2AGhe Tdrmuhyidnogdlibit adeubitwaitisg diaradieristics,
i nvention preferably, have sufficient surface gcti

V]t
whichssq imeportant for puatilishing ORI cliaRt Brvess ulation and the
wet tin F - ' - [ - for
WP RefioRhRaRE! | Ch e M OB RRE R 2% o
and the mcroprojection nenber 10 and skin and,

ol o1al | Accotdigg swihe dniention, Ad0QRIWitiAg peupditieg aroadhieyed by
Invention, adequate wetting properties are achi eved by
ingewopsing et legstane meting aggat, qrahias dguefgeant orpebmneg haging

fant. ool . g aget ;
R AT A
M9EBE inediporated in the solid film.

[000128]  According to the invention, the surfactant can be zwitterionic, amphoteric,
cationic, anionic, or nonionic. Examples of suitable surfactants include, sodium
lauroamphoacetate, sodium dodecyl sulfate (SDS), cetylpyridinium chloride (CPC),
dodecyltrimethyl ammonium chloride (TMAC), benzalkonium, chloride, polysorbates

such as Tween 20 and Tween 80, other sorbitan derivatives such as sorbitan laurate, and
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al so be incorporated in the solid film [000128]

According to the invention, the surfactant can be
woehistoezdseni ¢, anphoteric, cationic, anionic, BCT/US2004/021393

noni oni c. Exanpl es of suitable surfactants include,

sodi um | aur oanphoacet ate, sodi um dodecyl sulfate

CEdoh | RfA4 ) .

e R BLP b e pyalagtants includo Tween 20,
Tiyeser &Dkadi SIMS. chl ori de, pol ysorbates such as Tween 20

and Tween 80 ot her sorbitan derivatives such as

(8125} b s EbSlymBRe Rl Rutbedes B e riEPbE awopertes
n%i'udeT\Wt%ButaﬁmtﬁM %ﬁ%ﬁos[e Q0QvAZ2L, s§b% Eﬁ%ld%oﬁ% }é)i@e‘llhﬁ)se (HEC),
materials or polyners having anphiphilic propér

hiydoxyprepylwinethplaellvlose (i-ﬁ’(MG)] hydelyprloppe!ldese @PCyes,

eﬁﬂﬁ%wﬂw SRS ), o
B B e 1 5 (10,

et hyl hydr oxyet hyl cel | ul ose (EHEC), as well as
[P0QIB6hI ¢ Preferabi;]tBocomresiratiabofithe siractamh cantthatange obf

a})lgr%xﬁgt];@%g(?oqt r?ies I;’/n P%@%ﬂyﬁ%&%&pﬁg gr? # E:oer{c nt?at%(r)llof the
PEARET S A Sk IEOOLITRA O Phr a1 AV bl Gty
0)5—540m0°/mfthé’/h3mﬁogemﬁorhyﬂhtmel formul ati on. [000 131]
As will be appreciated by one having ordinary skill in

e art, the noted wettin ents c be. yse
[é& rliu o 1P Y611 HergPR IS, eV GO Ua Y SilEBihe gy thg noted
vf/ %&tdaﬂ% ubdtfse Eﬁq{e‘?}g&lm BhtilaAbhon can include at

eas ne pat way patency nodul ator or "anti-healing
agent", such as those disclosed in Co- Pending U.S.
[PadR] Appiconiaty torthSmveationthe 1 @sD{o4B6]atibh canlinclude at least

q?lg,ptgﬁquylpatepgg I%ggl}llﬁé)g‘h ;9% ba}_r\lgls- ! 1%g é %{g’%fsﬁéi} ?.Fy th ef(gac?oseﬁ in Co-
I%%dP 9l ‘Snﬁa@?%ﬂﬁ@%ﬁ %EF\TOP @9/@3\@)(36@11&[‘9&@&9%11 #DOOE which

prev nt or In s natura ealng
ipheoasessd bjf\mfﬁbg{ceﬂrewﬂm itnentirby. Asosufoethdh theeoted Co—Pendmg

at hways or mcroslits forned in the stratuymco
égt}pltcn@onntmwﬁh%ﬁtw@w TRRSHFEPTS DOV ERL QY shy{helsys natural
l%gleiéé ﬁrolcgsgésutﬂgrehy\%}eggﬂné ﬂh@afogl\%l\:e t g}aﬁ%a%éy% 82%’51%§ its formed

ihehdstran@fcoMeiibyhe mi@OpbRd}iod heentter 20.pEkimples pAsiehagents
nodul at or or "anti-healing agent"”, as defined in
include, without limitation, osmotic agents (e.g., sodium chioride), and zwitterionic

compounds (e.g., amino acids).

[000133]  The term pathway patency modulator or “anti-healing agent”, as defined in
the noted Co-Pending Application, further includes 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-succinate

sodium salt, paramethasone disodium phosphate and prednisolone 21-succinate sodium
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t he noted Co-Pendi ng Application, further includes
anti-inflanmtory agents, such as betanet hasone

wazeEhosshat e di sodium salt, trianti nol one acePomiugen04/021393
21-di sodi um phosphat e, hydrocortamate hydrochl ori de,
hydrocorti sone 21-phosphate di sodi um salt,

sHE ol la R @SAB L B Ofeh 24 ciRMOSIRA & eatd baaf%%%mslét?ihfn citrate), dextran

nmet hyl predni sol one 21-succi nate sodi um-salt,
splfate reditvas ambERTA0di um phosphat e and predni sol one 2
1-succi nate sodiunsalt, and anticoagul ants, such as
i tri,c acid itrate lts ., .sqdium.cifrate), .
(ideuE " Ehe pufraed erfustiheyiah s FOuA daskite vesoconstrctor,
stiotPEsQ86de diguisedh ot ceiyeﬁ@iﬂgfms.tmémngfﬂue%]@éeda?%k 674,626,
vasoconstrictor, such as those disclosed i n Co-Pendi ng
filkdSS epfearnleert2 9ARQN3;, et 6@ H1HdilechOctnber 241 G06F, 4v16B6arefindogpbrated
Sept ember 29,, 2003, and 60/514, filed Octqber 24, L
by GRsTonGih e AR HYr &5 S f_sgihﬂ%fh@rr@msiea%-g’ﬁ%ﬁflﬂg fpplications,
thdWisbe Rt ity u%eﬁ%o e6kird] %ﬁéetimgfhuhﬁg aﬂ@aﬁ% a?)gligﬁfb%' dAhe
Applications, the vasoconstricCtor I's use control
nhibwpdij agiotunémigera Beeferi¢devasappisircddrs archale, bitere not limited to,
m.croproj ection nepber, Preferred, vasqQconstrictor )
apyidonbitas, iumiapls cwggpanam%dlewepm epigphirine, felyprossin,
R o BOR M Al Gep R BRI, dtfocring, araiprosein
oxiyahethaksléne, plgpiykphiing) phemydsthafolimine gteaviptapanolamine,
orni pressin, oxynethazol i ne, phenyl ephrine, )
x8fiEg @pg}ﬁp?@ed{;% ﬁ@ﬁy@y@lwgﬁl@}ea Hpmazoline, tuaminoheptane,
t?xﬁgf&fﬁlge%‘i ﬂe?&?ﬂ Y ﬁ)ﬂﬁeq ﬁﬁg gﬁci ﬂl%'mi&ﬁfrésacﬂgt@r)@ ZRld mst rg)referred
ramazol | ne, tudnrnoheptane, tymazoli ne, vasopressin,
vaYdRiEamed inoRdeaspintpieing] adphngslinketralofdrozbliae imhazoline,
preferred vasoconstrictors include epinephrine,
mefizeline| tranazoling, tyrazalng erymetazoling g iyigmactazoline.
netizoline, tramazoline, tymazoline, oxynetazoline and

tazol i : . ACGOrdi y '
LT 2R IR s AL SR R e GRE0 A tue
HHRAEGRENE VSRt ki@ Us, etism6l) paspyinb anebl, pplyefhyledp@lycol and the
gl ycol, polyethylene glycol and the |ike, dyes,
1gieq yast Bigmicntsy nert ifillees; B?mﬁéﬁi%@llhaé?ﬁfér%&lﬁ@é&/% and other

' d ot Nt _ _
Brofictal fminen? S Sk G ERH RER L SRR i known in
thBafthe art. [000136] The hydrogel fornulations of the

I nvention exhibit adequate viscosity so that the
formul ati on can be contained in a gel pack, keeps its

0RO t yThethyidragel fosmulappncefithe inverigereedibibadeqrate visgpgty so
no so.that it can flow through.the .m. ecti

e orihiAgen bn et HA SURHEC SR B BLORL B 60

application process, and is fluid enough so that it can flow through the microprojection

member openings and into the skin pathways.

[000137]  For hydrogel formulations that exhibit Newtonian properties, the viscosity
of the hydrogel formulation is preferably in the range of approximately 2 - 30 Poises
(P), as measured at 25° C. For shear-thinning hydrogel formulations, the viscosity, as
measured at 25° C, is preferably in the range of 1.5 - 30 P or 0.5 and 10 P, at shear rates
of 667/s and 2667/s, respectively. For dilatant formulations, the viscosity, as measured

at 25° C, is preferably in the range of approximately 1.5 — 30 P, at a shear rate of 667/s.
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[ 000137] For hydrogel fornulations that exhibit
Newt oni an properties, the viscosity of the hydrogel
woéanisoatsson is preferably in the range of PCT/US2004/021393
approximately 2 - 30 Poises (P), as neasured at 25 C
For shear-thinning hydrogel fornulations, the
[000388F! )&ccélﬁlﬂgq@% 1ﬁgerﬁbn2@hgﬁ the %E&roﬁél%ﬁﬂﬁﬁinbﬁ‘ cdlifing one of
range of 1. or O. shear rates o?
ﬂ@@ﬁl@mntiommgﬁmc egT; thex@elyt caﬁdne paéskntt amatconcentratlon in
formulations, vi scosi t as nmeasured at 25 C i
e}&eée tl?IhOli oW 5%1@ 18 y% {’l & @,n’ugeglc agg@ eplployed n
i dfivelyagite ﬁl ¥ th88 M odnt 9{&@%5%%] 1o/ RRPE Rl E)Qutfclaﬁy effective
I nvent i on, t he hy oge ormul ati on contal ns one
armbuntmf thé amtgmn:t agemtetd achitvegthadesizgendult, Ihpeactigethis sl vary

sent at a concentratlon in exc SS of turation
g elg Fﬁﬁﬂ%‘lPP&tth%WmQ‘H@ aptigenic agmtdhe sitk offlehiveryatheseverity

of R c%}iﬁﬁilohnaﬁdgﬁ Aediiey ?HeY §L IT?’R Hﬂ APRYMo define a
necessary to Fiver a apeutlca P ective
particulat rafee tfhretha ﬁterag;euﬂmallg@ﬁhttmemrmjm ef/m arhigzenlie sigestd
result. In practice, this will vary w dely dependi ng
iRReBRPTRRE lrﬁamq wethads ofithe BWATEOmgent, the site of

delivery, the severity of the condition, and the

[Q&ﬁgbfd HDEES 5&1@6@[&&?&5 v Hﬁl i etcoh nﬁ%ﬁoxﬁ)BPﬁﬁs'aﬁﬁﬁemc

0 ine a par ar range erapeut i cal |

agéritécin the rarge wiitt hstan4@nt.i "genﬁlthe }@gergel fommoiaionat ed

into the nethods of the i nvention. [000139] In one

enbodi ment of the in concentrati. o

[0 i Regegeng Py s Fig, tﬁP@ﬁ@@i e HigBroiqioggnégpber 10

I I §

H e R R R o o g e B S ofa
sbd baatinggl gdigpospd o) tetmionprdicthavilpg Arvording to the invention, the
antigen-containing reservoir 18 in the form of a solid
coating hycaspaiiialpoeanpleteln o YR dhopraprieicsriens s

Accordlng to the invention, the coating 18 can

[Fg%%ﬂfj ogtﬁ)xg)% Bﬁéga%l% ggﬁ@r{)e tggg{f{,rg gﬂ?ﬁi 12 By 8ipping the

Iﬁicfdpmleemmtllzcm&) alvblitite Hpwidisolptivher sispemyioropEthe potsin kAtigen
into a volatile liquid solution or sus ﬁign.gf éﬁe
q@ﬂ@pepnalbmnygehn%dre%ﬁ’a{lﬁecﬂ\lgmewl%% F¥éRlanhe 4¥ig selytion or

{
s@ﬁ%@nﬁﬁ%ﬁgﬁgc&%ﬂmgmﬁ a§é1 Hc&l@aﬁ&# b%'ilt ?g?@@% 192N The

concen |on about

xﬂolétﬂe EQthoan%e WhiRE, Mﬁieﬁiyﬂ hlﬂfdxlldﬁ,l dih eyl fmem\am@er gthanol,
di met hyl sul f oxi de, dimelth formam de, et hanol

isguppyjpidohal anshioixtaresitharert. ééﬂ repth radsfis Moft RIRteEsd.

water is nost preferred. [000142] According to the

AN T e
RiRbRbRBlYs 128 £oalder léb%vvn&néftﬁbd/s. Preferably, the coating 18 is only

applied to those portions the microprojection member 10 or microprojections 12 that

penetrate the skin.

[000143]  The volatile liquid solution or suspension containing the antigenic agent
can be applied to the microprojection array by immersion, spraying and/or other known
microfluidic dispensing techniques. Preferably, only those portions of the

microprojection array which penetrate into the skin tissue are coated with the antigenic
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applied to those portions the m croprojection nmenber
10 or mcroprojections 12 that penetrate the skin.

wpQOBH4BI3 The volatile |iquid solution or suspeasiuszn4/021393

contai ning the antigenic agent can be applied to the
m croprojection array by inmmersion, spraying and/or

: . L di . . : _
SR, SRR R ORISR S S gyines
aire digclobedein (PSNRAteRt BpplititorisiSRriskKINGs. LI DAY B42] £led TkdHér 26,
with the antiggnicagent. Sui tabl e m croprojection

GO i HYLONoRHA, aleshiMaralist 53002 pnd 60/3BHHY0;dhe Hiselosurpnefwhich are

j [ ; . tent li ti Seri al Nos.
Tty e aenbar 06, 0001 107 090 604 1o
March 15, 2002, and 60/ 285,576; the discl osures of

Wo0eT4ar e Tdie®the @oatirgtn&fodsadissl 69ed ehdieineind thd @ﬁﬁﬂlﬁé&bmpositions
Using the coating nmethods di sclosed therein and the

Hsplosed hevsim disip pPesilie & rrepiselx andarigermly ceatioglybe sipppEthe skin
| 4 - ' t .tips.of. th
BB AL AL KR0S 8 b . One

tsutia Bodting ﬂﬁtﬁﬁ@wrgpxe@b HRRcoatii@YBip-E8Hing e b6 @adctiBEd as a means
met hod conprises di p-coating. Di P-goatlng can be
desestithemicropreiseiansby prrdéght orttpialirimmepsing Gempioreprdjgetions into

parti.all r totally,. rsing.the.m.cropr.ojections.. .
PR sdiufon 3P B oT By SO Ar SR RESh e ANE 1
RsEibR! to IHATRIHS | cORtAES DRAIYUE tips bf 1he nRefptdeAicne. |1 m t

the coating to only the tips of the m Croprojections.
[000145] A further coating nmethod conprises roller

deaei4dd, vhifwthes ppitioganathadomprisenaliengoatweghahichemploys a roller

g A DO 0 AR Btions.
dr}&qlogéx%a'ﬁﬁ% bhethodRaRbseARIT. S aPdtant A3licatiorerial No.
10/ 099, 604, filed March 15, 2002, which is

| RIS Ma fikadl MyrchdBe? @ whithrigingoiporated b rafencetoherds in its
di scyssed .in detail .i.n.the noted .application, the .
eS8 chGproen et ingbrapns SopRaDPiale BEhaklRler coating
GREhLA grotvlit?és_ al @ cRARk thhr Bk 99&919‘31i§16&§gﬂtﬁlﬁn the

m croproj ections during skin piercing. [000146]
Avtcooptojections duhiagiskmenitrtiop, the mi croproj ections can
further include neans adapted to receive and/or

t he vol.u f.the.coating, such.as apertures
(BB owrfcodRlib B et S i itraripresiahs 2R Rt Fotude
| 128 UhATbd 1PRcdiDOInPHUMInRthST St of 'H‘iéddofatiﬁ%tsh&[‘% ?ertures
wherei n the neans provides I ncreased surface area upon
vihoicshowngregrad s (aotshown)p burfaea tinregnlaréties feotdhpws) dresiimilar
modifications, wherein the means provides increased surface area upon which a greater

amount of coating can be deposited.

[000147]  Another coating method that can be employed within the scope of the
present invention comprises spray coating. According to the invention, spray coating
can encompass formation of an aerosol suspension of the coating composition. In one
embodiment, an aerosol suspension having a droplet size of about 10 to 200 picoliters is

sprayed onto the microprojections 10 and then dried.
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[ 000147] Anot her coating nethod that can be enpl oyed
Wi thin the scope of the present invention conprises

wept@yozsat i ng. According to the invention, spPay/uS2004/021393

coating can enconpass formation of an aeroso
suspensi on of the coating conposition, i one
OT4ITENt Pafddiy ' ' j i

oo Ao BRI BRI LB B R AR fectns 12.
nT e patten] eeting osn BOapiidd tukiag adispenkif OB lehd ForPatitiening the
%gatL can, al so be,egﬁloyed to_coat the ) o

e@PﬂBﬁ%&}%{& PRdhoBicragichin Brco4Rs Apntishotige deposited liquid

‘| - . o .

RIS Ay SRR e A Qb RRh BB it
quresisiohymeséred hiquidlehigrentcedare idigelded & PriePeteabNys. 50 liohE24;

to 20 liters/ mcroprojection,
B0k Sl ik B 3Pl Sl RO L b ot by rfirnce hrcn.
di spensers are disclosed in U S. Patent Nos.

08849924, i2Gf ati 1 gl ;
ORIy MRt o P alat B o Tetind b ptiea
Misorgoipk ¢t eedhinolo gy asing fgown soithdt valvs dispesseld)bptidisal €lati motive
al so be appl.ied using ink.jet technoloﬁg usi ng _known

BN ANE PosHipBng mﬁaé%wéicb ,ié gperadlyoniroligddyrseiof an gleshis field.

Lo . Lo ener .
Db RaLL URPLRGRERRIIY Fol i, ARG B Bl
tdisgensihg tachhology khewi i the an@an Belusddrisr AplgingitheFattern coating of
l'i qui d di spensing technol ogy known in the art can be
UBEBdDYSHI08pp| ying the pattern coating of this

i nvention. [000150] Furthernore, with m croprojection

ty tin ' i | i f a st 0. .
OROERR e FEHLBE R AR ol O 1080 Pl el oBS g ycdondings
pofed tastl).¥ miaogt@asier 2mrbfihe @iarBrdedtiottra9f mbheraferdYy, at
can readily be achi,eved. For a typical 5 cnR array,

118356 2muigrograspererion of Hietargs s reagibnbe pueNedg Foon typical 5 cm’

B RO RO AR o8inks REai0R alfneragmand

[$20R1dbLy at\dsh 10TnfiE0pFagisewhicBAs 4deduie Féi MBstGacdiBfions.
antigeni c agent the antigenic agent delivery

efficiency (Edei) is_greatly enhanced; Edei being o
dE8PPId as WiHemiappreiactioniip gratiggtof thyf antigenigaeerjdhe antigenic

B ShSRHAMOEODF 0B AR e 5 EF R e percca, by
ageipht; 601k AhRbdc Snticl a5 Mm%&%ﬁﬁ% g&sp@aet&aﬁned %eﬁlgd of

present invention, E ei of at least 30%in 1 hour,
prad. e Wathl tip enating af themdtigénic agenirconitisimgowintivas achispersihns of the

Th th t . I ff i gni fj .
vt ittty B o6 AUERT pidn Trhelhged nibtueb i hlsesCithin 15
A8 Sah BE BcHibvddN ErhRs, B prdbdnt invention offers significant cost advantages

over conventional macrotine skin piercing devices used in the prior art.

D

[000152] As indicated, according to one embodiment of the invention, the coating
formulations applied to the microprojection member 10 to form solid coatings can
comprise aqueous and non-aqueous formulations having at least one antigenic agent
disposed therein. According to the invention, the antigenic agent can be dissolved

within a biocompatible carrier or suspended within the carrier.
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[ 000152] As indicated, according to one enbodi nent of
the invention, the coating fornulations applied to the

waizersgpz4spect i on nenber 10 to form solid coati RgE/US204/021393

conpri se aqueous and non-aqueous fornul ati ons havi ng
at | east one antigenic agent disposed therein.

ing t | Lon. t ] ' nt__can.be
OIS SRR et U8 AR ORI POR i cuce o
wiehstione tettingaigente sucdhGe@kbdhctAgead di pglyiner hiMng amphiphilic
invention, the coating formulations preferably include
ARopEteY Hhecsufacianiiy) canbaewitianonicagmphaigne, setianie, agienic, or

: - havi L ahk i Ca. ies. T .

Y 5 B LB BRI B QBB PO, s dodey
cailfat(SOS) 2detydpyridini@m ¢HGHRNCPC),deedtrBn &Hyif aderhaitim chloride
i ncl ude, sodi um | aur oanphoacet ate, sodi um dodecyl

sUMAES bespdonivms ghlpwids, gplysarhetensushiagd Weerep and Tween 80, other

d [t rinethyl ;anmoni.um.chl oride (T

RS = Shei D BT o bEfuto i weonp s et
andMbeEaBeBRd sRith@ints RIchidE aW 88 D0 VRl tateR), SHERDRS

sorbitan laurate, and al koxyl ated al cohol's, such as

laureth- 4. Most preferred surfactants include Tween

49005348 en Byoferably tspeoncpintios of thersetiaetan)iy in theeange of
' f,the, syrfactant .is in.th f
SREEIRl. P06 s S QB defphdlich Dt 15" ©

formul ati on. [000155] Suitable polyneric materials or

pLYTES]Ss tdhafableotyradiinabiiall 6r poloRerstithAsave ﬁinﬁ%hilic properties
wthout [imtation, cellul ose derivatives, such as
hk}ag]p@g(,y@thvylt batifatiposellylpga)erivatives, such as hydroxyethylcellulose (HEC),

RS BRSRYRET TG DRSS mileRyh beyocliisss (7RI methylceliulose
h@aCY hyelohyétAghieyt 3 s BEEIIAEMY sthhydroxyethylcellulose (EHEC),
et hyl hydr oxyet hyl cel I ul ose (EHEC), as wel|l” as

psu¥ @hasqduroh®80156] | n one enbodi nent of the
i nvention, the concentration of the polymer presenting

{phi I isc praoperties. i referably in the ran of
2@%?%&%} mat[gloge R‘%Rdl_m%oéﬁl: 111%68{101}, e %061.5?1?[%1011 e polymer
f sregoating [3hipfnﬁilq5k5;|7€]rti_é§3is P&éféralgl IRRRIT8EAS B pR4IRRRLy 0.01 — 20
having ordinary skill in the art, the noted wetting
aye it of thawodtingfoeduleipmr at el y or in conbi nations.
[ 000158] According to the invention, the coating

f ti furth | ncl h hi.l.j I .
HORTAAL! 05 RS Hbed B ot e BB et BB e morea
thetihOhbaid e 1 RED sepdfdidly b copl@iRhn), Pol y(ethyl ene
oxi de), ~pol y(2- hydroxyet hyl net hacryl ate), poly(n-vinyl

pyrolidone), polyethylene glycol and m xtures thereof,
gﬁé@OliSﬂe oprisng to the invention, the coating formulation can further include a

hydrophilic polymer. Preferably the hydrophilic polymer is selected from the following
group: poly(vinyl alcohol), poly(ethylene oxide), poly(2-hydroxyethylmethacrylate),
poly(n-vinyl pyrolidone), polyethylene glycol and mixtures thereof , and like polymers.

As is well known in the art, the noted polymers increase viscosity.

[000159]  The concentration of the hydrophilic polymer in the coating formulation is
preferably in the range of approximately 0.01 — 20 wt. %.
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As is well known in the art, the noted polyners
i ncrease viscosity. [000159] The concentration of the

waypdrsmohisbi ¢ pol yner in the coating fornul ati oRCTAIS2004/021393

preferably in the range of approximately 0.01 - 20 wt.
% [ 000160] According to the invention, the coating

f ti i ' at | .
(OO 0RoRB o Dt 20D REAIBBRL Pt e
Rebemtpafiplel daoédrisoch Sethos didibosed 0 C3-Pehfidg U.Bl Pateripkpplication
20,. 2002, which is jncqorporated hy reference herein in .

i geélaiwt)i 10137, 168, e BTkt 200 athieh 1s lpcorporated by sefersage herein

| , . . .
T e SIS TR B D iy gengincere
Aemiasdiunniel yslvglhabde agd) eayaspartiaatidspolghistidiae, pentosan

trehal ose, nelezitose, raffinose and stachyose.

[RedrsuHate, nparRinp Aeidsr HeTosh tishalope nisleratops ARiipee and stachyose.
carrier in the coating formulation is preferably in

t ge i t . 0/ I . .
PUIAL, She SSREBEUTR 'k Bogonf e o' i oiain
o ptdferablgan ihegafigy sflipptox@natefy@0016 k. hmoeogrefengbly, in the range
formul ati on and, hence, coating can_ further include a

vafspprrEnatplydor 50 pit o theroptns Esmadationt or s i ncl ude,

but are not limted to, am dephrine, cafam nol,

C nt am W [ ep] ' .

FUPY 8RO R HNAIMRIPI Bece LTAEEY) Aty e
nepdametrictoe, Prefeiddvasstonartittothinclade, bunatemes Hinited to, amidephrine,
oxynet hazol i ne, phenyl ephrine, phenyl et hanal am ne,, .
p%éwmak sYersniamine, degk ipncRbsia epiephiss fdpapysiy indsaazoline,
t q r . | . . . .
R
nphehylestaride) fhe@QiethahbRinitBs thheilEhepartdande Os0pFihex clkine,s

i ncl ude epi nephrine, naphazoline, tetrahydrozoline_

i mm@bwﬁwea tefraliydredaline, tramagating tigreinoksphaneotyingoline,

tazol i d.xyl onpt azol i 000163] Th
RS B SRRp Gl AR aersot T e o
Pa8b@maRiciors hchid epARFM: R, naiHarSxiet@hydrlzdlindtindnidline,
10 wvt. % of the coating fornulation. [000164] In yet

amelizedine draseatio s ttyoazaline, dxywstazpling andrveylemsiazelipe.
formul ati ons include at | east one "pathway patency
or" ... Suitabl e.pat at enc ul at or.s. :
L R SRR Yo BB Ror s R iy proferably in the
SiafbdIon HBFimaiRdy: 0.7 Wt 4,86110 %P%C&Tm@é{%ﬁﬁﬁ {&mshilatichm no
as

acids) and anti-inflamuatory agents, suc

bet amet hasone 21-phosphate di sodi um salt, . .
t[0P@HEl nol Enpet avethondraleodimeni of dleti inmersivos fisaoeting formulations

IIﬁllglhgé gﬂ%%gg{ﬁ el de:?%{C Igag?r{cly %ddu?a)fgrg’.o %ﬁ{tgﬂlg’ 8ar1]t%w%y patency

modulators include, 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 disodium phosphate and prednisolone 21-succinate sodium
salt, and anticoagulants, such as citric acid, citrate salts (e.g., sodium citrate), dextran

sulfate sodium, aspirin and EDTA.
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rnet hyl predni sol one 21-phosphate di sodi um salt,
nmet hyl predni sol one 21-succi naate sodi um sal t,

woan@mer4sasone di sodi um phosphate and predni soPOMAIS2004/021393

21-succinate sodium salt, and anticoagul ants, such as
citric acid, citrate salts (e.g., sodiumcitrate),

d sul : [ [ f .
A g SepRRPENHE Bk, 1 AR R LIRS G i include o
cuon-aqusous sedvantisuch aethaglablsofomy ehér, pripetena glycol, polyethylene

et hanol , chl.orqof ormy ether, propylene glycol, o
p%lvs//@taﬁgi F@H % ayﬁéoplggwawt Rert filiess, pmﬁ% prfinapers, excipients, and
| BIBEL cohbbit i | plent S, and

oD Ra oA BB o8 B EAOBERL o BEL Bl Rlisfermildevices
pkrodcinghoartt r ansder mal devi ces known in the art.

[000166] In certain enbodi nents of the invention, the

TR Bt Skl U AR 25 andis o

I i . s ' . the s

oot A bt G Rl iof € HECR! WP 0 gttty

t dremterisno sntope entbadineig, the UFdne haLNp &R dhs RS adthe¥ehflulation pH
| east two acidic pKas. Suitable acids

havi at . | :

i 4 tH%?é‘S?F&Ft¥Te ML covpierien gemgrisesangaidchayiight least two acidic

t arg I, Ck (WeY 1.d....CLtr. ic acid,. ric . ..
A SE s AR P00 Bl G Wi, i
needd criconiaacid, fisnieiei dild; ghedrth actd, ithedtid héid aBéglutol, mesaconic
tartronic acid, citric acid, tricarballylic acid,

ACHY SeGrENe adHlratrampligiecid.itartrgnicdicida sitie 24id, taicarbpllylic acid,

' ' . i i.d, .sul.furi i d nd_ . .
R 04 Sl iR on Lt e
| ®id)afiepli®ghdric &idi scosi ty-enhanci ng m xture of

counterions wherein the agent has a positive charge at

the fornmulation pH and at |east one of the counterions
i[Q0QM07hci dAnathriprefarred embodingnt iscditiictedpayiscPhity-entancing

' i S ' i th e or re pkKas. | es.
SIS At e Ml e P S BERSae MR ion o
hydrapleasiving ofitheoutietibhsis af ladid lrﬁwin%%[ _le%stacﬁ/!oqacid@%ﬁhsc. The other
aci d, phosphoric acid, benzene sulfonic acid, nethane
SQPrigHeR IsA8i agid with phe ommpr, pKasc dixpinplea off dyitaple axds include

' L.uconi i d, .glucur.onic.acid,.lactic acid, )
%&Efogh%gf ?@p@“ﬁ_@‘?feﬁ'é‘g 4% IPEW&H? SulEHr} o palvip Apid; phosphoric
asiddberzemPgil fonRCdctl, ndiRie GuBShie acill QRICRIE &&dhg&c acid, glycolic
pentanoi ¢ acid, carbonic acid, malonic acrd, a Iprc
aeideglugonie acidrglucwonid acidelantic aiid, malichcidylpytevié scidGharic acid,
i.t aconi c..acid,. negl utol, saconi.c acid, citramlic
St il o 3694 ASPUrI PERFILC gt tunshiagoigcicyl, carbonic acid,
gql(i:e}l%ﬁé Baiti) adipi€ 288! Htralthi 5y 1ENEN AT Thihh @R tLonic acid,
meghitol, mesaconic acid, citramalic acid, citric acid, aspartic acid, glutamic acid,

tricarballylic acid and ethylenediaminetetraacetic acid.

{000168] Generally, in the noted embodiments of the invention, the amount of
counterion should neutralize the charge of the antigenic agent. In such embodiments,
the counterion or the mixture of counterion is present in amounts necessary to

neutralize the charge present on the agent at the pH of the formulation. Excess of

37



10

15

20

25

[000168] Generally, in the noted enbodi ments of the

i nvention, the anount of counterion should neutralize
woheosmoasge of the antigenic agent. In such PCT/US2004/021393

enbodi nents, the counterion or the m xture of

counterion is present in anounts necessary to

n ] i t,the.pH

of U o b TP UBI U o2 36 88 sh 18 BT botpiOf gt o

acomfrod pHamd do padvide adaqudtebafiaig dapadifye formul ation in

order to control pH and to provi de adequate buffering

c Lty. [[000169] In one preferred enbodi nent, the

ag@ﬂ? éSghas B%%Pﬁe%%g@ﬁg’ro&@%dh? RECNE BRna RoSiibYe ¢herge and the

v 5 : . osen .from

Rl SO Al ROUBLERL B OORGH  Bup o

heitticoamid, dartaticaciddmagit eid| hyiredhilstic &id) galit GcidCirdt acetic acid.

Pref eraibl y, counterions are added to the for mﬂ ation

C BrepilE o uaterpat g piged t thyormplagien b aabinye axdscosizpm the range

Cor ablo B8 & a preferred enbodi ment, the _

vi scosi ty-enhanci ng counterion is an acidic counterion

such as a low volatility weak acid. Low volatility

WEAR1AHYi d doaptederrainsnipydiment thatvidcedst erdafciag colirenditis an

and_.a nelting point_ higher than_about 500C or a )

b¥ifiF Gereran sush g4 a low Malatilityovak reo Eowtvolaiility weak acid

[ Lnclude citric acid, ,succjnic o
SR Bl SR oS b HEForl LB Bt PSS i Sboue so°C
| @rct badligepalint ighdrehacitdut PJOCQvL P, AC Eﬁamgl@s bakich Rfdsnclude
tartronic acid, and fumaric acid. [000171] hi another

prETcackh quesirie avifeglycaliseacis ghicenit apidj glugurenicanil, Zastid acid, malic

AP R 4800 (A BBl ISR e o Tt Ui

hydrochl oric acid, hydrobrom c acid, nitric acid,

siODO Tl c a®i ghotissiptefeired @abstlimeny the 6o@fdribn iBRAQEBASREE. Strong
acid, benzepe sulfonic acid and net hane sul fonic acid.

[BEB LD Pe Apidrades Nspseniéng ddeashpesdiralower thagi abeut 2 dExamples of

i . f ri,0ns erej at .| east .one of the. }
Tyt B OA RS sl 8 P56, il i
cflitie kéid mbBictacd physihatit béilybeedle Affofic AcROME Adthane sulfonic
Anot her preferred enbodinent is directed to a mxture
dcikount eri ons wherein at |east one of the counterion

is a strong acid and at | east one of the counterion is
we

T8N one b e Ol Pl 3R i £ i Eipteions
%glﬁﬂfiﬁgt Iaé%ttrﬁi'tne Of BRI ddunteAVR s 4 SMgRRUN 2P MastUnedf the counterion
is a low volatility weak acid.

[000173] Another preferred embodiment is directed to a mixture of counterions
wherein at least one of the counterion is a strong acid and at least one of the counterion
is a weak acid with high volatility. Volatile weak acid counterions present at least one
pKa higher than about 2 and a melting point lower than about 50°C or a boiling point
lower than about 170°C at Py, Examples of such acids include acetic acid, propionic

acid, pentanoic acid and the like.

[000174] The acidic counterion is present in amounts necessary to neutralize the

positive charge present on the agent at the pH of the formulation. Excess of counterion
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| ower than about 1700C at Patm Exanpl es of such acids
i ncl ude acetic acid, propionic acid, pentanoic acid

wanastoassbi ke. [ 000174] The aci di c counteri on PET/US2004/021393

present in anmounts necessary to neutralize the

positive charge present on the agent at the pH of the

f Q& md Bdd L | f; '

L5 e 80 Q11 or 28 25AR) Gln 1RUBEELS A8 0B onth SFacR5h, Sorlfol pH and
clontrovlle pdtqantd buffepnpvipdeitpdequat e buf fering capacity.
[000175] In yet other enbodi nents of the invention,

particuylarly where the antigenic agent has a negative

C@Qb Eﬁﬁ t he%éﬁé?ﬁhﬁ@em@q%%fﬁ obherigyentien, RastigiHdewhere the

| L 2 . . .

A S B SOUDL B L KA 0 comprissa o

cooipilitg basiachonerioh.at i | ity weak base counterion. Low
volatility weak bases present at |east one basic pKa

lting pojnt higher than about 500C or a |
DOPPPred" poi b Ripltied b dhe SoAOBE faTRIGR comprises a low
el . . '
ARt pauchuhetep LG ARIIPROR B0 OO st one s
neioyidd mehingpeint Aighegthas abautiSORC of HB6iliAg ottt highet ek about
enbqdj ment, the |l ow volatility counterjion conprises a

b} &Rt Exprgnlep pEsichibiasry in¢ludemenoeimolamiag (diptkanolamine,
I t i C ' ej nhunmper of
gg%ﬁ%h% a S’Féﬁgﬁﬁa %%“Fﬁﬁ%iPﬁﬁﬁﬁéé%géﬁgﬁ&é5wsiC
pkA's. Exanpl es of such conmpounds include histidine,
| WO01iE] andmaangibet evabodif@ni] H] lowi voyetlitptdigierion comprises a basic
enbodi.ments, the Jow volatility counterion conprise

S a
S HRGOBESEENGNE Sblepstioge aeidicast aphat Isach twip hade PKA'grwherein the

iBier b bac T BRBL BBl AN BRE el PEAMIC AR Hhpmleg gf such
nagneshdmnolde distidie, IyS06,.an8]arghiner preferred

enbodi ments conprise a m xture of basic counterions

congrising a strong base and a weak base with | ow )
vIOP8ET8]i t y. Inajet ethaembedisents, the kv wolelifycopntsrign comprises a

. thohi ah
et R AR o BT BB A IR s of g bases
biasiude piiurh divetfoxideapotadsaith hidoridd, éldBhttydhxid, Bhd magnesium
| ower than about 500C or a boiling point |ower than

Xidez0C at Patm Exanpl es of such bases incl ude
amoni a and nor pholine. [000180] Preferably, the basic

C[%H@f?%r] on é)&lepﬁr%ﬁe%h eim%oaﬁrl?éjnrt]st. gorﬂlﬁr%s%%srglrx%nte f basic counterions

comprising a strong base and a weak base with low volatility. Alternatively, suitable

counterions include a strong base and a weak base with high volatility. High volatility
bases present at least one basic pKa lower than about 12 and a melting point lower than
about 50°C or a boiling point lower than about 170° C at Py, Examples of such bases

include ammonia and morpholine.

[000180] Preferably, the basic counterion is present in amounts necessary to
neutralize the negative charge present on the antigenic agent at the pH of the
formulation. Excess of counterion (as the free base or as a salt) can be added to the

formulation in order to control pH and to provide adequate buffering capacity.
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added to the fornulation in order to control pH and to
provi de adequate buffering capacity.[000 181] Further

di j on [ : I |at 14l j: 4 .
LRIEE] O JEBSE Bl Godtn e ot b lulifd coyperions can be
Séwvindlin NOS.. Pafdht APBliCition JeribENod 60£18312026183 Jansl30, 2003 and

60/ 484, 020, filed June 30, 2003; the disclosures of
wWADEE4 7 filed Bims0a2UP; Bhe diaglesuaescs haeleats ingprpareted by reference
ent.i.re . 2] I'n anot her enbodi nent of the
iﬁégﬁf%%%?igﬂgégbating formul ati on includes at | east

one buffer. Exanples of suitable buffers include

afeiriB2lc adhdnothert emida@ist, of shicigivaitionathieGoatiihg/o@hukition includes
acjd, gluconic _acid, glucuronic acid, |actic acid,

@l feast ue Buitery Fpmples Of quitablg buffare nglidg asqospic meid; eitric acid,

acl d. - rd i, o [: [ harjc.aci.d, .. .
AR )y AT 58 GO i i
C pyrugiaisld; taatakid acid] taktedia¢ héid ahfric abidC@Rietc A4d, $hosphoric acid,

mesaconi ¢ acid, citramalic acid, dinethylol propionic _
abicgrballylie acid.gualenic grigle adipic agid, gitrapenip acidyglitaratisi agid, itaconic

i r ' yd,.. b- hydr oxybutyrj ¢ acid, crpt.onic. .
215y LB, A6 i RO ofr bl S Bk Brig, styoeri
gheitl aibtbacglicdacid)l iy tenieracid, mwmy&hgﬁ@@éid, drOf8A%8R1d, angelic
In one enbodi nent of the invention, the coating

f afifalvdracedici astd, rgpartia ecideglutante acidrglyeine dumixtuxes theeof.

can be sequestering such sodiumcitrate, citric acid,

E t hyl -dinitrilo-tetraacetic, aci r free .

r glﬁé gﬁ sca@ gﬁ%%}lgo il P%f;tﬁ_ggﬁvgfl%?% oK gh%g‘%fm“éﬁ’ﬁﬁé?dudes at
s tdistile ABE G Bt Swhieh Sart B@séthéﬁerixf%@%ﬁ BédiMmPiR48! GiRR acid, EDTA
antioxidants include EDTA and nethionine. [000184] hi

t RiyAecedinibmlodeiramsaticacnd) artfecciradiealtscarengerh such as ascorbic acid,
congent.ratian_of the antioxi.da Is.in the range. of .

oSS b drbSie fid B R Theehey Bistitfodt AABRi e inctude

f gDTN atd @Bhidn®R0185] Ot her known formul ation

additives can al so be added to the coating

formul ations as |ong as they do not adversely affect
t HO0A&4e s s dn theswiteshérnbadimeantd of fhedueintipncthe candestratian afthe

Ok RS R0 BhiSBaal A ARl il S Hputaion

formul ations have a viscosity less than approximtely
SYOCEIIt | POHBEE |HBHnIbARIIB oL SBHti s €8N B BL %&dél\(/fbko Fh&&ating
re

to effectively coat each m croprojection 10.
pfemalaionyas lohgacthay dogot atversetaffensthh aveessary selobgity ynd

! \rr]iscosity characteristics of the coating formulation and the physical integrity of the

dried coating.

[000186] Preferably, the coating formulations have a viscosity less than
approximately 500 centipoise and greater than 3 centipoise in order to effectively coat
each microprojection 10. More preferably, the coating formulations have a viscosity in

the range of approximately 3 — 200 centipoise.

[000187] According to the invention, the desired coating thickness is dependent

upon the density of the microprojections per unit area of the sheet and the viscosity and

40



10

15

20

25

the range of approximately 3 - 200 centi poi se.
[ 000187] According to the invention, the desired

woaeaisiogess hi ckness i s dependent upon the densi pgTak200Mm©21393

m croprojections per unit area of the sheet and the
vi scosity andconcentration of the coating conposition

a@oﬂ%ﬁ&aﬁ% otflﬂ?e &gﬁﬂ% Q(%xéxgggstlt?ﬁlgaﬁ P& the E&a%ﬁ%{xﬁ%%%%glﬁo@rgﬁl

coat 1 ng thickness | m crons.
obefeaiiipdheresdtingtthiekesais 166 thé Skmégsnd. s | ess than 25
m crons, nore preferably, Iess than 10 m crons as

d fromthe m.croprojection surface. Even nore

EFOZ}?@%% yn %f‘eelab‘g& Meat th OrMas igkaesss {ege thagRganigrons, more

' | . i . .
PRI el S0 oAU bl . pvn
f morapraferably, itise cbratitg ttockesd 136n thequgger ofj appiox@istell2 #Y10 microns.
various neans. In a preferred enbodi nent of the
i pvention, the coated nmenmber is dried in anbient room
cﬁ)ﬁgiéﬁho ns It plb s ratiey a poiing hag herdrapplisd dhaerpting fpranulgtion is

& htG ff: s ﬁgcﬁéhs ig(yﬂy:v%ﬁo&sloxﬁééﬂg? fT11§e 9%[0@2%12%1. %eﬂ?égﬂe%n%nt of the

I

the m croprojecti‘ons. i ona _ ai
caetitionhthetoeated nyofbt is drivd, in ndsnerabin eshddiorssi Mdvadver, various
techni ques used to renpve the water fromthe coating.

[ SREse resHe ImeidB)p Iariscen o i dry the cpafing formplatipy onto the
CHFRIRRIN, BIBTNE ol R ARRL el Aol e

08yi A7y, stibidar tédinefheOatedlas renhdve tAOGhter WdInE thelcdating.
i ncorporated by reference herein inits entirety.

After placement, of the mcroprojection nenber 10 in ]
t W&O}%ﬁai néihe pyigrgprajersiopinagasy d P éxpretathi mspendedl ing retainer ring
SRty W 30 S B iR Sl o7 62,

Uisd Jladtent 2 /300l | which ¢inGepbaked ¥ re@Pété GerkBBin itd dtiety. After
Oct ober 12, 2001, which is incorporated by reference

hizlpegmieni af fhe snigvoprajeqtipn mestabes |18 in tege@ard1 Finghths microprojection

e [NV i gates el.her. boost i pth.a | gwer,.

DB R Ao R LSRR an T it a8 har o Bpcator, such as
adie€logien OFREMEinaI.SOPsent ABRicaeNeLs@ial NRODI®N6 FORSHISY Sctober
ofintradermal |y adm ni stering a | arge dose of the
v 208b el isgnediporpiedbroferemne hérgiatin dis ehttebyowed by
one or nore intradermal booster imunizations with
| oner doses of the vaccine. 0021?2] Experi nments have
denonstrated that up to 80 qu% ans oval bum n was
delivered over the 1 hour application period. Bolus

dod 1y ( STisieeRdfisle investigates whether boosting with a lower dose
minimizes the skin response while providing an adequate immune response. The
general regimen consists of intradermally administering a large dose of the vaccine
during the primary immunization followed by one or more intradermal booster

immunizations with lower doses of the vaccine.

[000192] Experiments have demonstrated that up to 80 micrograms ovalbumin
was delivered over the 1 hour application period. Bolus delivery (5 seconds
application) resulted in about 25 micrograms delivered. These experiments further
demonstrated that delivery of ovalbumin could be controlled by adjusting the amount of

ovalbumin on the array.
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t he amount of oval bum n on the array.[000193] Based on
these results, two inmunization reginens are effective

f eppgregpci n ' ONSE: trst redinmen :

[ :Flvol ve}sJ ad%a%}%}g?rgﬁe%g{e?ﬂg’ ﬁ‘?ol Hrrn&rrgglﬁlzimﬁ%lﬁr%%la | Sﬁrea‘#gecuve for
boakicmg thelskinrapomel dheirithedifien invedes@amifiGtering the primary

nicroproaection arra%zz,kbmpven,.the_mearlng time =
dimygLzehien #id bagsier pirinistrasian withidentice! enqtddsmicoenyejection arrays.

t ' ' ring.booster .imuunizati.on. For
ARV BE SR b By 0 B o PR AR i oRer than
petidf weatg tings dihg KdgteA En@dniB&itnS . FERSk®Ple, primary immunization
i muni . zatjion adm ni stration can be as |long as 30
nifiasratign sp peyperjormed Jor a5dongl & 24 ks sBoddtersmmunization

adml ni-SiL.at i 4 fect delive of I e dos

o HRlABh CREOGR! 1RG%: RA LRl Py ARG A Y A s
Subsaheteibh eriddVETectl@aBRryds o 1BGe MBECHMNBe Fh&ine during the primary
adm ni stered during the booster i mmuni zati ons.

[ 00EROZRtioh eSubseqiently dgivardoseneithe gaccimrdra admanstagd doging the
prinmary i nmuni.zati on and booster adm nistration wth
d?’??s'g?réﬁ]fm’rﬁu&n%?oj ection arrays. The wearing tines

during the prinary immunization and the booster

agoond 4l r at TR séofd réf8meh Gilolveb BARTAGEISEhe igh Ry RN ization
i mruni zation is performed with the system delivering

t ped begstrs sdmidgieation withediffarsot mésroprojectismn apiys. &'he wearing times

COFBEEES bRl Badbh RSt Bt patp b are identical.
| pridtiee aid Iﬁﬁﬁ%x? ﬁﬁn%[ﬁaﬁbﬂﬁ%e?%o%e& Q/ﬁhsﬂ?(ez&%{apng&élh}éﬁﬁé B largest

a | ower dose t he vacci ne, for exanp
nileseay ity wstinenfoa examplh awmingpeoj taionantay eving a high antigen

concentrati on.coaéi ng. aring tjnme could be as | ong i
B IR _?bé?%}m\f/lﬁ%w?%@na%nli@%ﬁm@@fon_ne with the
Ab$s@nn 8EIWEInY o 187 EURTsE Bt h}%cdﬂu? ;i &péxgin??eg,/ 'ar e. 88)?2@%%&?11 array

or ski n contact area can al so effectiv
ahwung a &fw amtigeg eonchatratien exhtihgr Wdaeinh tiast @iuld be as long as 30

adm ni stration. [000195] The t hod .of the present . o
" e B TerS e Yonseis i meites AR Hely: gesiing aka wisroprojection

t BEAP Y Witk bEn@MQird) ¥

HEPPY AL RO O8 ARSLE d e RBHL B g A verd

wicdt ¢he/aroistet ydminigthgioapeut i ¢ vacci nes to i nprove

ef fi cacy and provi de conveni ence. [000196] Wt hout

d rting fromthe spirit and scope of this invention,

Oﬁ@%gﬁg] g lrhe method of the present inventign allows convenient intradermal
vaccination therapy while avoiding undesirable skin reactions, and is broadly applicable
to intracutaneous delivery of a wide variety of therapeutic vaccines to improve efficacy

and provide convenience.

[000196] Without departing from the spirit and scope of this invention, one of
ordinary skill can make various changes and modifications to the invention to adapt it
to various usages and conditions. As such, these changes and modifications are
properly, equitably, and intended to be, within the full range of equivalence of the

following claims.
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nodi fications are properly, equitably, and intended to

be, within the full range of equival ence of the

f@léi”‘f‘: ng clains.Clains What is clained is: 1. A

netnod for delivering an antigenic agent to a nanmal ,

Cgfﬂ% i Shng: ,providing at |east two transdernal

d |$/iesrc§£ﬁ\§ ¥rs, each of said menbers incl udi ng a

plural ity of mcroprojections configured to pierce the |
strat u:'n cor ﬁé&ﬁ&‘ﬁg goréie,hggrg}gva@i JUEERE 48T Q)2 AAEagi eryuprising:
anount of said antigenic agent, said reservoir being

adapt eBrovislipgatjeast tweeesdemal deligaminembers, each of said members

a 1T miting.relation wth the nmammal en the
TS AR R o RicihyRieniPhaliob B <L PPE e e o Sommenm and
"R f¥Blvoird@hia¥ths B loatirdd hnfout 68daiPintBRhi Bbnt £A8 festMBir being
transdermal delTvery nmenbers an induction anmount of
sadaptesioibg@nsitiongfbintantigetié agent-trgnamittingrekéion mdthathe smintinal when

at, | east two transderpmal deliyery, nenbers a first
ooy st Y rp R, 45, B BRRRL [ onst  about
7 days ?aifte_r said delivery of said induction anmount of

sai d afielvseng svithpehist oksidptiepst v transenmeal deliysry siempers an

; ' t .said inducti t. 2.
SRR PO I 521§ nducton amunt
i cr ogneNETBR G Ech S ol Leee i GRlceratel defgpry members a
afksk B66M&G ANRRE of SidRlRhie et a@%eﬁét(‘a'bggtg PBys after Hidelivery of

met hod of Caim1l, wherein Said first ost'er anount

ofai¢ giduction amgewitof agjé attigenickgenty exid doatted aamtnt tdmprsiag up to
after i.d st.ep o elivering sajd i nducti on anount of
SE gﬁ?’l t@'e‘ﬁ?lgﬁfa‘bgéﬁ Inguctigp @gﬁ‘?ﬁ’ﬂ‘hod of daimi1,

wherei n said | oadi ng anobunt of said antigenic agent is
substantially the sanme in said first and second

transdernmal delivery nenbers, wherein said step of
del i veRi ng $hé thethvdudtGlam hmhentin ofid sadwdttiantingent of said antigenic

agent . c ri ses aving said first transdernal . L.
d&@,ﬂ%@,ﬂ@ Y%%é‘r?i’é?}‘t ﬁm&%ﬂ gp apd said ziéﬁtg’oﬂﬁwo% pf gpid antigenic
bt ishRIdWIh Ak S%i%g?%}ﬁ’s.sai d step of delivering said

of s

f
fiITst booster anount aid antigenic

3. The method of Claim 1, wherein said first booster amount of said
antigenic agent is delivered at least 14 days after said step of delivering said induction

amount of said antigenic agent.

4. The method of Claim 1, wherein said loading amount of said antigenic
agent is substantially the same in said first and second transdermal delivery members,
wherein said step of delivering said induction amount of said antigenic agent comprises
leaving said first transdermal delivery member in contact with said mammal for a first
period of time and said step of delivering said first booster amount of said antigenic

agent comprises than leaving said second transdermal delivery member in contact with
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agent conprises than | eaving said second transder nal
delivery nenber in contact withsaid mammal for a

weoeeoawsrnd2438r i od of time and wherein said first periusenoa21393

time is longer than said second period of tinme. 5. The
method of Claim4, wherein said first period of tine
o it i g o S0l Horlg e B s Lomger
Othab skiduvecond periddef timehod of C aim 1, wherein said

first transdernmal delivery nmenber has a | oadi ng anount

of said antigenic agent greater than the | oading

anmount of said antigenic agent of said second

transdernmal delivery nmenber. 8. The nmethod of Caim?7,
wherein said first delivery nenber is left in sldn

pi erci pg cortact ...t he l. far out. the.sane

per | odg]'of t? emgglogé)ll%&l 1@&%&%}{%%? F”\l}gﬁs rPEﬂBéan@.e 157 least about
nesmedrsof Claim 1, including delivering a second

booster anpbunt of said antigenic agent with a third
transdernmal delivery nenber at |east about 7 days

followi ng said step of delivering said first booster

amount .of sajd _anti I, C ent. .10...The t ho .

3o m &7 v bperRo il Wicirid g i Brd el is less than
dgdouyeny negrgbers are conprised of netal and include an
adhesi ve backing. 11. The method of Claim1, wherein

said first and second transdermal delivery nenbers
pierce the skin over a skin contact area of |ess than

5cnk.32. T nmet.hqd .Cl ai 1. further, conpri si

52 B2 ThE RERBASCEl ! Tokin CHA SRS SRR Phery momber
I G loSdifig hMobAt of saidlanB8sHi€ aRAE Bleateld than ThE108BIHB AfhoBht of said
Claim1, wherein said antigenic agent is sel ecfed from

t $rdiggnic yger o shidtseengpd dfangdeomel dediveryohgrgberchar i de
conj ugat es, oligosaccharides, |ipoproteins, subunit
vacci nes, Bordetella pertussis (reconbi nant PT accince
- acellular), Costridiumtetani (purified,
reconbg nant The LRINGAMATLiRY T, WRAIRENE HraeliPaty inldn®fr is left in skin
reconbi nant), Cytonegal ovirus (glycoprotein Subunit),
@lespgreostack pithdhe mamn(ad forebpuidhe sams piyiod of time as said second
g%¥coconLu ate G oup A polysaccharide with tetanus
t F@'mwg?rot ei n/ peptides |inked to toxing subunit
carriers, Mprotein, nultivalent type-specific
epi topes, cysteine protease, Coa peptidase), Hepatitis
B virus
9. The method of Claim 1, including delivering a second booster amount of

said antigenic agent with a third transdermal delivery member at least about 7 days

following said step of delivering said first booster amount of said antigenic agent.

10. The method of Claim 1, wherein said first and second transdermal

delivery members are comprised of metal and include an adhesive backing.

11. The method of Claim 1, wherein said first and second transdermal

delivery members pierce the skin over a skin contact area of less than 5 cm?.

44



10

15

20

25

30

(recombinant Pre SI, Pre-S2, S, reconbinant core
protein), Hepatitis C virus (reconbi nant - expressed

weundsaosispr ot ei ns and epitopes), Human papi | | oravius2®4/021393

(Capsid protein, TA-GN reconbi nant protein L2 and E7
[from HPV-6], I\/EDI -501 reconbi nant VLP LI from HPV-1

i SFJ’?/ _Qg- |6V aﬂ}%ﬁﬁ%@?%{@] Eﬁ&jfu@}% (lf’dmogrfs&&?h?g\éy Qo suﬁ_.s'%)a\{ftllﬂly

retyicorgdbtal shimaumiohs tossa{duntigéniedgdact eri al survace
protein), Neisseria neningitides (glycoconjugate with
tetanus toxoi d), Pseudonobnas aerugi nosa (synthetic
peptides), Rubella virus (synthetic peptide),

St r eptldcoc cliks methodoiClam ElgWXI@QWG‘@rﬁ aﬁ@@wc [ament4s sedected from

9N, 14. ,18C. 1 t ed I
B gt episisting r pileihs P 2@%%3%%9%1@% Tspibg e’
qlgepﬂwaﬁ@ dubiniGRYLA, B%dé@éll%, %ﬂc[oinblﬂant PT RBincdY,
1 18C, 19F, 23F] conjugate t Tr eponena

paad;llulaib;,rﬁ?lpstudhm tetdni (omfiet gicoshbinyfat),i (Emrlyildoazt@sumrdlpthenae
b t Vi b hol
Gettfied Bcombrasp ot VAR e higrat SRy GRep i o
e EMuQEIngPhﬁQn‘éh&Hﬁte lycSobhAMBRAL QY A PSlysaccharide with

hepatitis hepatitis C Virus, human
mapmusl toxwid) Mpxptennjp@tﬂdes fnkeddo toxamg obluhi czwistsg M protein,

ed or killed bacteria, bordetel ert ussi.s, .. )
OB Atk (he-SReSH coRBR O B P B C3A By §s80) Eebelfis B virus
39508&‘39@% £A1SS1, PRASORE L BnBRBUIORE gkﬁeln?q{ 8hid @ virus
ningitdis, pdeudorfonas aerugi nos 0COCCUS

mreewmbmaate— eipiremdl surfacp pdteidsiand spitopeo), Hkmiaﬁ pagillofdavirus
vacci nes, di sease vacci ne, _rabi es vaccjne

eardid QTC\F%}EcTAeGN AERPPDIRARE BrofRIN Leignd l’@gr[ﬁﬁgk%’é('c@p NEDI-501
SRRt Mﬁ%fﬁi BSm AP0 HuSarY \%‘f&i‘c ?&onﬁagﬁatn‘t‘ BEPSL1 [from HPV-6],

vaccl ne, eria vacci ne, el c acC

gimglie; HPNaI@etddZHTW e, UI)AB&'E»EWeEﬁdﬁﬂ-IPUC]J@) Qegtbnd&a pneumophila
supercm | ed plasm d DNA, linear plasmd DNA cosm ds,
Bctesiel FyVRGeaTOtEHy, éﬂ%@séﬁ% geppjtides (glyseoonjugate with

%t%fuﬁs' thﬁle grﬁ’sgﬁrcg)wg‘ aéq?@%% y l}i{:ﬁﬂd%ﬁ%&ﬂ&ﬁh Q?krus (synthetic

ronos

@eplide) 1Strifiecis ﬁﬂéﬁmbﬁﬁel(gfl%dncbllij@gatS@B 48, 6B, ON, 14 18C 19V,
i mmunol ogi cal ly potentiating adjuvant. 15. The neth

@BFErenjngatad tosheringavoscrl B QMPughmecansigats &b 168d OVs éﬂnlfﬂC 19F,

SO RR R0, P RS BRRDE FFuusc, sor, 207

teenjuRafdd 36 PR 970 0R%ma ABAGRL 96k FR0 hiéﬁ@{)te‘iﬁst) hv dfRlla zoster

val ués of x=8 and y=205, ganma insulin, |inear
(wumls (subuhiagly¢opbgteins), Vi glfoﬂeu@@ @bmugnt@)lsplopolasacchande) whole

Wnﬂ\)s utnogeg& X}%é}%‘%g di ﬁﬁacgy cﬁqr%qgg uﬁlg\fs?ﬂépa%ng B'virus, hepatitis

C virus, human papillomavirus, rubella virus, varicella zoster, weakened or killed

bacteria, bordetella pertussis, clostridium tetani, corynebacterium diptheriae, group A
streptococcus, legionella pneumophila, neisseria meningitdis, pseudomonas aeruginosa,
streptococcus pneumoniae, treponema pallidum, vibrio cholerae, flu vaccines, lyme
disease vaccine, rabies vaccine, measles vaccine, mumps vaccine, chicken pox vaccine,
small pox vaccine, hepatitis vaccine, pertussis vaccine, diptheria vaccine, nucleic acids,
, single-stranded and double-stranded nucleic acids, supercoiled plasmid DNA, linear

plasmid DNA, cosmids, bacterial artificial chromosomes (BACs), yeast artificial
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(GVDP), dinethyl dioctadecyl anmoni um chl ori de (DDA),
zinc L-proline salt conplex (Zn-Pro-8), I m quinod

wOhkesdomss hypr opyl ) -1 H i mi dazo[ 4, 5- c] qunor i n- 4PCaMISL®H/021393

| mirher (tnm),
N-acetyl gl ucoam nyl - N-acetyl mnuranyl -L- Al a-D-i sod u-L-A

RSO O e MR S, SR AR

Pl euran, b-glucan, Q5 21; S-28463, 4- am no-a,

a- di rrethyl - H mdazo 4, 5 c]qw nol i ne-1I - et hanol ,
scl avddpeptlibganctinsaicrmk | rherein the reseryg inciydes’an

g‘g@ murtide(tm), Nacetyl
nmur anyF)gtcang)g%ﬁ%n- lﬁrﬂ am ne, interleukin 18,
IL-2 IL-12, IL-15, DNAollgonucIeotides CpG

cont ai_ni ng ol i gonucl eotl des, ganma |interferon,

kappa 18- r egiheansthed of Gl ﬂﬁg‘”lﬁﬁfﬁﬂé?ﬂsadJW@ﬂ? 15§ﬁ1§@¥d from the
AL i ot o

i) chole Rxai B sBRik, C?&ﬂOUS)IABA'I% AW B8N values of
ormul ation. 17. The nethod of O aim 6, wherein said

bly‘& rand o293 rgaminet insling hngar (wibsarshed)d- B(ﬁ}Pé):pdlafructoﬁlranoxyl-a-

mer i etwork. 18. The net hod aim17, wherein
g CHte ﬁ@ﬁam alpan I\{s%ﬂe%%lﬁwamvﬁ% 9@1 -acshdeugnyllgplpnyl-D-

%ﬁg%@%gg@%@?ﬁgﬁﬁé’cﬁg e(ﬁct{ﬁég%l%w Gk ohﬂlﬁ: ?ﬁﬁA) '_Eﬁ’g L-proline

Ryld coniplek (Di-Ped-B) InsgibiPQ)-(2-fettyptapel) IH -Gkl d)5-c]quinolin-4-
hydr oxyet hyl net hyl cel | ul ose ( HEMCO),
@mﬁm Hmn e Nche@iglmog@@nxl E@)tylmrmxlylnﬁlarp-1soG1u-L-A1a-

sty AR MEBI b ilne CoREio Rt LSHY B1iD),

RPhAkARLYE, Ndc-1YE- ElAlgqjl@ln-cﬁmg Pledt 2N BCHucah QS 1€ 5-28463, 4-

met hod of Caim1, wherein sard resérvoir conprises a
QDBNg- a,ga—dnmth);ddd{—nmdazo[n éas]d;ummlmaef etshanoi Sdlawtpeptide,
second deliv of Claim 19

SOSERsNDE a HoTEip 16%111?}1aﬁp‘qdﬁbﬂth@egylaMDé’v&T\%}l%lﬁP‘f”%)yN
0
REDL Bhiai T 2breoh DD TR iBIIEO1e NONELD 32118, DNA

mgsmﬁﬂedﬁ@e@f Cp®lentaindQ) digofidlestidre, ghmm@initteeo NEikappa B
tartaric acid, adipic acid, citraconic acid, fumaric

segudptory] signaling preins, hpatzbeek Broémmd(HSPé@@T%GDP Loxoribine,

PPl B TGRS LT 2

16.  The method of Claim 1, wherein said reservoir includes a hydrogel

formulation.

17.  The method of Claim 16, wherein said hydrogel formulation comprises a

macromolecular polymeric network.

18.  The method of Claim 17, wherein said macromolecular polymeric
network is selected from the group consisting of hydroxyethylcellulose (HEC),
hydroxypropylmethylcellulose (HPMC), hydroxypropycellulose (HPC), methylcellulose
(MC), hydroxyethylmethylcellulose (HEMC), ethylhydroxyethylcellulose (EHEC),
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acid, ethylenedi am netetraacetic acid, aspartic acid,
glutam c acid, carbonic acid, sulfuric acid, and

wohospaoisd ¢ aci d, and m xtures thereof. 22. ThecmeiSkwd 021393

of Caim 20, wherein said |low volatility counterion is
sel ected fromthe group consisting of

TEASGRRAICAIE: CAEERAOBK ORI ] B MBNI 00, o
hhedroxijetiegimethatnylate) apodyniviey] pyest dome)h et Shxtdigs.

pot assi um hydr oxi de, cal ci um hydroxi de, magnesi um
hydr oxi de, ammoni a and nor phol i ne, and m xtures

thereofg 23: t - i erei.n sa
reservoir i 'gg{ﬁ%te@g% ;dlj%l% &%&%%d\é%ﬁewoﬁ%(dejSS? a coating
Gliapose@ 8n anteastenn of sdid fisy ahdeddnt desvesghratvess, f rom t he

group consisting of sodi um |auroanphoacetate, sodium
dodecyl sulfate (SDS), cetyl pyrl d| ni um chl ori de (CPQC),

ggggglyg%g: Ulrfnhgmnfhgr i ? 14 ﬁys or Beé’i‘ %égcg%g fydher fpelpdes low

andlafigedueriorsor bi t an derl vatives, sorbitan |aurate,
al | coxyl at ed al cohol s, and | auret h-4. 25. The nethod
of Caiml, vvher ein said reservoi r includes an

h |
ahngr Ielogi siauc Sr‘ﬁ%ﬁl “1?31 I 1:611? §alé éqv‘éX?l%lz?yr%ﬂmleH@n 1s

Ogebetpedoodia itlsd gf@ﬁp Scﬁnsi%ﬂh%'ék‘ B 6l8dil viAhlic/R%d, malonic acid, tartaric
hydr oxyet hyl cel | ul ose (

GPHe Bk citigoonigl agisl, IflunmaC@d-,ngﬂmmc acid, itaconic acid, meglutol,

%ggragi%lg{ag %’%}gzl{;llﬁgu/c: %Zcf c Paggc ic i r<|)1%g laclzlﬁl citric ac%tncarballyhc

edoiy, | ebyakRuMetihtbERL Y RiE agﬂ%lflﬁ:fgmd ka0 'cﬁfbopfc dagéd’

The nmethod of aim1, whérein said feservoir iInc
aSuplirinaeid, pat phwspharisdeldabod mig8res Theeafet hod of O ai m
27, wherein said pathway patency nodul ator is sel ected
fromthe group consisting of osnmotic agents, sodium

chlorige, zyhdfHehbek @1&9‘%%@%1 & DRy g(‘{lh ! coHntenon is

anti-inflanmatory agents, bét amet asone
cﬁemthdtﬁnm Hiet grovpy cansisiing bf)nm1lamthztrmhcbrﬂme,2d1et¢laﬁc§1dﬂnum

drocortamat e hydrochlorlde
ﬁ*a%@‘mrgﬂoﬁ t%am?s Breavasiacaas, Lﬁw@aamme histidine, lysine,
r@ ilﬂ}ﬂeEJE % Qﬁie%%otaﬁﬁﬂﬁ ﬂg@o%dg tetln rsﬂg?:taox'ide magnesium

met hyl pr edni -'succl naate so

pacdaoradd) aﬁmuma:lmhdblqu)mh‘@ap@ atiehrqnedsofsol one
21-succi nate sodium salt, anticoagulants, citric acid,

23. The method of Claim 1, wherein said reservoir includes a surfactant.

24, The method of Claim 23, wherein said surfactant is selected from the
group consisting of sodium lauroamphoacetate, sodium dodecyl sulfate (SDS),
cetylpyridinium chloride (CPC), dodecyltrimethyl ammonium chloride (TMACQC),
benzalkonium, chloride, polysorbates, such as Tween 20 and Tween 80, sorbitan

derivatives, sorbitan laurate, alkoxylated alcohols, and laureth-4.

25.  The method of Claim 1, wherein said reservoir includes an amphiphilic

polymer.
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citrate salts, sodiumcitrate, dextran sulfate sodi um
and EDTA. 29. The nethod of Claim1l1, wherein said

woes®srwpiss | ncl udes a vasoconstrictor. 30. TheraEtusoum4/021393

of Caim 29, wherein said vasoconstrictor is selected
fromthe group consisting of epinephrine, naphazoline,
tetrahydr ozol i ne i ndanazol i ne, netizoline,
tramazol i ne, tymazoline, oxynetazoline,
xyl one2@z ol Theemethod dOkimDs, whafedRalhmphiphilic polymer is selected
c%qc):l opent am ne, deoxyepi nephrine, epinephrine,

1) ShoSrep ConsHAR 8% btllukese deivitives, hydroxyedulbellnlose (HEC),

R P e SR e,
phethylcpildpa MEhi@ox tiEine R iloBe( doephedri ne,

tetrahydrozol i ne, tramazoline, tuam noheptane,
tsfmdbysirorethylcelislose GHRChnad plrones. azol i ne. 31. The

nmet hod of Caim1l, wherein said reservoir includes an
anti oxi dant.32. The nethod of Caim 31, wherein said

ant i oxadant Thesm&t@b@ 6t €hirhNOWheheh &i@HReS8RThEhIRG Rihway
sodiumcitrate, citric acid,

dkspcrmodglatite ri | o-t et raacetic acid (EDTA), ascorbic

aci d, nethionine, and sodi um ascorbate. 33. The net hod

of Aaim1l, wherein said reservoir includes a

sol ubidg. si NLHGABRLE ST OB n ] ' .
33, wherein said g‘glzsﬁ%?llulﬁg ?hg}l%%ﬂ}pslaﬂea;‘i%r%wé en?@sﬁﬂl%r 18
seleeted drpni thergroupecagsistime obermsiaiciaggntsfsodium chloride, zwitterionic

(BB PR dstdse bRkt sy SRR mp iakone 21-phosphate
MBdddas ka1 liRhacityehe d&xddidd2 1 -SJSH@ig.ég}%h;o?ﬁﬁeﬁ‘é, hydrocortamate

Cycl odextrin, naltosyl-beta-Cyclo
thydraskiomdegyidrdvettisony 21-ptesphrferdiso@ium salt, methylprednisolone 21-

hydr gxypr.opyl - bet a- Cycl odextrin
ﬂmg&ﬂ%%gwglé laﬁgpga@gﬁ ,’Zﬂﬁ}lccinaate sodium salt, paramethasone

by ey gg{%b%@,ﬁérg%\'@cﬁbmgﬁ&ﬂme sodium salt, anticoagulants, citric acid,

nmet hyl - xtrin,

stk dte kaltsy scoelivive citeake decctysml satfaetsodinm, and EDTA.

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

sul f obut yl et her - gammacycl odextrin. 35. The net hod of

d ai mal, V\’W}{e%&hg‘c?bPCHHHH%h&%HPJa&&%%r@oi? li'l{cf:%]des 6 . A
met hod for vaccinating a nammal’,” conpri sing. providing
atasdoeasiticiono transdermal delivery nenbers, each of
said nmenbers conprising at | east one m croprojection
configured to pierce the stratum corneum and a

reserwgir ving, a, | i ng.amunt of, an antj ni.c
agent ?%Sai Zﬁllc éré(%lrl%do?f?&%gp ?'8, \gg%rﬁlini sgwev soconstrl%t.eor 1s selected from

the group consisting of epinephrine, naphazoline, tetrahydrozoline indanazoline,

metizoline, tramazoline, tymazoline, oxymetazoline, xylometazoline, a;rﬁidephrine,
cafaminol, cyclopentamine, deoxyepinephrine, epinephrine, felypressin, indanazoline,
metizoline, midodrine, naphazoline, nordefrin, octodrine, ornipressin, oxyméthazoline,
phenylephrine, phenylethanolamine, phenylpropanolamine, propylhexedrine,
pseudoephedrine, tetrahydrozoline, tramazoline, tuaminoheptane, tymazoline,

vasopressin and xylometazoline.

31.  The method of Claim 1, wherein said reservoir includes an antioxidant.
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in antigenic agent-transmtting relation with said
mamal ; delivering with a first of said at |east two

wonrersgdsrssal del i very menbers an i nducti on anoBat/uso04/021393

said antigenic agent; delivering with a second of said

at least two transdermal delivery nenbers a booster

anount of said antigenic agent at |east about 7 days
thereafter, said booster anobunt being up to about 50%

by weidght @he switltbd ofdliein dh velmweintsaid 3ntioidamtiy ecledted from the

vacci nat.i ng ngnnaL conprising; provjding at |east .
ﬁwmqogﬁéfa&%ép B silrete, Cllsis §?hyg%l@r#{ frﬂgaﬁtaaaceﬂc acid
%3,%%9 {c! a2id) %eﬁhoﬁi‘éé,sind%&iu{ﬂ AEEMLR| ecti on
onfigured to prerce the stratum corneum and a
reservoir having a | oading anount of an antigenic

agent, said reservoir being posjtioned in antigenic
agent 3Br andhe sty Rz Jeview e rasq%%ﬁﬁw,iu esa

i j '51;;1]11]-] l.Jst of said at |east two
??ﬂgtﬁﬁ%{éingyn}%fdme |€aé§fei)}{'rrenbers an i nduction anount of

said antigenic agent; delivering with a second of said
at least two transdernal delivery nenbers a booster

anount4of JAranakad ofdrprin Agethercia said spBbEisiRe/earapigxing agent is
g%gt%&i %mt fle %‘po%ﬂtcogg%ir%y of’fl&agy-hyglfod@ahg, ]%&g-%io%xtrin, Gamma-
Cyclodextrin, glucose-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.
35.  The method of Claim 1, wherein said mammal comprises a human.

36. A method for vaccinating a mammal, comprising:

providing at least two transdermal delivery members, each of said members
comprising at least one microprojection configured to pierce the stratum corneum and a
reservoir having a loading amount of an antigenic agent, said reservoir being positioned
in antigenic agent-transmitting relation with said mammal;

delivering with a first of said at least two transdermal delivery members an
induction amount of said antigenic agent;

delivering with a second of said at least two transdermal delivery members a
booster amount of said antigenic agent at least about 7 days thereafter, said booster

amount being up to about 50% by weight of said induction amount.

37. A method for vaccinating a mammal, comprising:

providing at least two transdermal delivery members, each of said members
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comprising at least one microprojection configured to pierce the stratum corneum and a
reservoir having a loading amount of an antigenic agent, said reservoir being positioned
in antigenic agent-transmitting relation with said mammal;

delivering with a first of said at least two transdermal delivery members an
induction amount of said antigenic agent;

delivering with a second of said at least two transdermal delivery members a
booster amount of said antigenic agent, said booster amount being up to about 50% by

weight of said induction amount.
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