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This application clains priority to U S. Provisional

Patent Application No. 60/406,694, filed August 29,

2002, whi chMISROEREVRUNERY pdiid ¥8 AQYDNEEH FOR its
entirety. USING SAME d@xIDBhIVER SURSTANGESdNTO TUSSUE
Application Serial No. 10/ , (Attorney Docket No.

P-5369A 7767-191670), and U.S. Application Serial No.

1 r cket No. P-5370 7767-174190)
b%ﬁ%@%ﬁ@ﬁ&f@?y 10 herewith. FIELD OF THE

I NVENT] ON [ 00002] _The present invention_relate

dEfA0PEL  and Thistarplisatiogycl eg}samgy ) ééﬁel’rowmabBat@WeApphcatlon
eRjd r

Rio! Sé/ﬁf)g r6?4t ﬂ?&ihﬁﬁﬁlfst 30503 JhicH é’iﬁér }p%lc{;%gpar@e?iab A f&tence in its

partic I nvention I's |rec

. cemtirafyni iﬂ@sadpphchtmg iy atsooiaied ts LHB.S Application rietihbNe. 10/ ,

| Ehorter Siker s Be¥E 1R RARED, ot Sh5TArpHeStor etial No.

i gy ader malcadghieven L
i hetonyl By i Ph—

sh@r@Wﬂhces to the body through the skin has typically
been invasive, involving needles and syringes to
f BELD Oft EHEANVENIION (I D), intramuscular 20 (IM or

~subcut aneous (SC) injection. These nethods are painful

f f0000RE subjTae presért diwention htateKid desriceb aad hieods for abrading tissue
pr titioner_ and often oduce bleedln There have
%t thgrqpiderms oy @F@é %ﬁmagesMW prgticularly, the

ofnvgﬁt‘(dlfﬁ%ﬁé@ﬂe&gk% ﬁﬁa{g@%‘é‘m{aﬁﬁn gt{l Pgﬁgﬁg gﬁ%mg%g’rﬁi tthBthods for

external layer atinlze
t h$ing suchh@rdyis da@biade thessitasima womeum kdgér ofdmthnt epiddmais to thereby

exposed .vi.abl g epi derm s. 000 Thi s technique
SUBRASE ik acbrRl e i s elie b ez | vo
0XI to bl ood vessel s and
|§%§ﬁ§3§§1§VQF§Hf§§#§X' 5?¥on and delivery of the
subst ance t hroughout the body. [00005] For topica
dB0002k y of Delivay @é§ub$eweeetﬂ therbedy thiough fthe skna has typically been

pﬁfvtdél%“ 1ﬁ%l¥1n§;jll?eﬁﬂfe§‘%§ Srﬁ{x%e%ttoaﬁcﬂl{até %nt{atd%xQndé gll%)almtramuscular

anti gen preseé arison
| @Bror s@bcultaricons QSIGB igpetibar I‘ﬁl&samﬂﬂladma’efpaidﬁml fanthe gabject, require
Fur t her nor st.rat.um cor neum

of %S Eﬂfﬁ i}gﬂ&ga%ﬁ'sf preﬁmoa%aqdeﬁ\frﬁ’@sérg?uos|b&?&l% sHerghave egn efforts

t fH SvetBInhOfhe 8@ sddVentades ) I?SQQ)‘}'/dQ%QQsl@hlch abrade ¢ stratum corneum,
PCT/ US2003/ 026812 advantage of being essentially
ptienthérs extnthl Hhyrodoff keretinibéd eeldi wbowy HB2@gsn tthickheThe bioactive

ski.n . . . . .
substance is delivered to the exposed viable epidermis.

[00004] This technique avoids the nerve net and places the bioactive substance in
close proximity to blood vessels and lymphatic system for absorption and delivery of

the substance throughout the body.

[00005] For topical delivery of vaccines, the epidermis itself is a particularly
desirable target as it is rich in antigen presenting cells. In comparison, the dermal layer
below the epidermis contains fewer antigen presenting cells. Furthermore, the stratum

corneum and epidermis do not contain nerves or blood vessels, so this method has the



| ayers capable of responding to the antigen. [00006]
The prior art reports a variety of devices and net hods

WO o004m2@1upt i ng the stratum corneum for the pREPUSHODH26812
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delivering substances to the body. For exanple, 5
breach of the stratum corneurn may be achi eved by )
mdventage nf being tessegtially, painles ul blned-free vl 4ving access to the skin

. Thi . h h
P BBl Raeobllibe P ERRALE T 0 on tovi cos usec

faor berculin skin tests and all.er tests,,can. be, .
Baobs W ¢ hTheigicieBoRs fEanes of APULm R Bt hABLoS Rigrupting th
UsRthrh Qoriah] M8'e Bhrpastchr dakekihakibstdrndbOtd M8 bolkl For example,
The nethod of using Such devices involves punctufing

t breachkofrthevstratutrheorpéune say 1@ achisved bpiguneturing as taught in US Patent

[ ous ipnj,ection, of the ted supstance.

BB BB STNE Thisusdh 1ot es o R e, spgh as those
USukatoRndeviied @ded fo? tubRailth SR G Mt il o tidst, B be coated with
corneum by cutting. SUWARY OF THE | NVENTI ON [ 00008] .
Trdymicdensides phelgenusiotidesdandesed dfor gleliversyed seeh iagterialy into the
ahradi 1.6 ' " m " O - . ;
R J18 uciBod of LORE ShOY HLACSS iy BEL BRRGANE ¢'skin with the tines
niesultiag irbinsratifarbusigectibe ofihedosted sulatineal s, and :
particularly to abrade into the stratum corneum

| mpeo71of huoBnPA¢itdRe0s,987; T Paieat 9370326; &id USi Batent 3,964,482 .
i nvention conprise a platen and m croprotrusions
stsagh breachvingihg sdatim corneya: PXPWHENE.i ncl udi ng r andom
patterns on that platen. The shape of the platen onto
oBUMMARMOETHIR ENWENAHPNot r usi ons are . 20 di sposed,

.the shapes and di nensi ons of the individua

njoe0oeRr ot r uSho nsreseandinvérdionpas i ditectedr tangreaysnconthininge abrading
m croprotrusions, are al.so enco ssed,b his .
RSP BHION SO AR 58 < BLCGRORRGS D dreipds sfor using such

Oinf @648 s 4@ atrald®ihl @pideAks A8MIAE ah@partRRA b Bkade into the stratum.
delivery site on the skin to enhance the delivery of a

ptranerme dayer of| humepenepideriis u ghhet ivécrearras (of thisr insentionf comprise a
the skin to a sufficient .depth . .
SRS hitehrSisidst ol SRR REE BaddtRs, incluging rgndpm patterns

. bym e phaeh,. TheGharer &RE ldtandn@dr & ides ixivhi thBesickyprotrusions are .
"the use of a device to . inpart a rotational nmovenment to

t Hepasadi the shapes arhdismensignyelthe dndiydual paiceaprefgisigs, and the spatial
ML CLQBMEAY e ﬁﬁcr@p'&P?rﬁsri%bii@ glisg gn&%?(ﬂagfedtb?' s ShveRtiod Ne
strattum corneum ternatively, a It near-type nption

F@%Bg@oeml 8}[1% %s ¢ Hrgh %\Eetngﬁn ;1% L(@Lfegtglsi {504 W84 3% device for

] The ent i nventi
Nbrep& oA deliePnsitd oh therskitstoahitedherdeltwedy phd pRarARdeutical agent
arr%&%enents and net hods to abrade the skjn_.in .
crquehdhe stratyincrerm ofdhe plia ig a suifisiat depthphgre the pharmaceutical

DARACLIME SHBPE ili | ARGt lished b
ARREHE, AR ERRER S0 SRBE U BB R agcomplished by
niht use of held\_/ibo tov/mpartreestatipinalr maeendrit (tqaﬂﬁ, entire microabrading device
ngru Edg)et ra%rna g‘lgt tmelgr%érre?}l(é)erb eansrr’lic%ggrlaga?gl ﬁgﬁce to disrupt the stratum
corneum. Alternatively, a linear-type motion may be employed to disrupt the stratum

corncum.

[000010] The present invention provides microprotrusions in arrays of random
and patterned arrangements and methods to abrade the skin in conjunction with the

delivery of one or more bioactive substances. Such bioactive substances include but



nucl ei ¢ acids, amno acids, am no acid derivatives,
pepti des or pol ypeptides. Numerous bioactive

wa@iegpznees can be delivered by neans of the pPE€FES1003/026812

Z%&;;écf?iﬁg%nﬁ%?o&ﬁ el

invention. For exanple, it has been discovered that
nucl ei ¢ aci ds exhi bit enhanced gene 5 expression and )
pare chot dimitedetnTeaccings, i phatmasevticg]so mewrotrensnpittcrsx pllergensd analgesics,

protein en_they are delivered,sinul taneously wth .
DRI e " mineS e R G oSBT BRARLY 8 'pdivpeptides.
aNlReRas biskelivy shlsthnsbdrodd BH dolivddryd B thieaald'oXSh® Present invention.
produce a nmore vigorous, inmmune response_than

comv examplpalit diep ehegandiseayeredg thabmisdic apids sxlhidt prpanced gene
nﬁ%gﬁmﬂm%%gé’éj | Ye V&(#)%P&?g)rotein when

or ‘I medi at € ore the*abradi ng,
ethaypledelbyerdal siadubigndduslybwithh abiagionsefothe asrattym oornktr@. - Similarly,

target area of the epiderm.s priaor to _the abrading.
ot i usly oriuhb

§]defijerge igpyltane T45108 JEBAUSE Yy MO5e (vhgoToUs immune

i Ry %ncc%%ﬁtﬁ)?lglcgle?%@at%%in ¥HhB8s. 2The R SibIBIE can be

surtace. This sur roprotrusion surtace

. hdelivagdasimpltameabisly ywitli the ebregingtarusimetsatelyt befarel the abrading, for
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arranged thereo .. therein, either random r 15 in. .
AT Surndeci e Hiaacliie SiPronfiy i 2eLER i cBietngis prior o
afpeapRdidge stratum corneum while simultaneously

retaining and delivering a |liquid substance to the

SODBO T CORCHRerdY! £ HARORAMSBRANAES HcinPentich dddfprises a plat
i&@en#ggn can erdf any %ggﬁgﬁ su??icié%t to é%ﬁgﬁgesal)aen
t heyingeati leasd cme main getfade. sThie sutfade israeingragriotrufion surfice having a

mﬁgfﬁ%@%ﬁ%@‘%ﬁ@é a&%ﬂﬁ? Hlfe?%rﬂ’gfqg ég%?i\ﬁ? i@ Fandomly or

[ 808 1l mdre aftbidt @Rd ARMnghfeAtsC A Addptell ®ebe th8kthatum. corneum

surface, an attachnent surface, that is suitable for
aWhie impltangeusly afetaining andpdelevesipg ot Hequid (ubgiarsce foorthe stratum -

€ % » Micro MSg)ng Eg%?¥%§ ?% glgfiﬁ?%ng%%lgcran %g %?taﬁg td%ﬁ %ﬁ gufﬁcient

25

30

O
giasped a user and Us € array

Skl abrdde the debired of bir @ itissuef buitrppefsrabheliavieat lehst ohe scraping edge-and

ray urality

preferred method of use the mcyoar .or a pl
o?anrhe‘cflg% By earigug meghods é@foswwﬁéy ﬁwkﬂggi '[ﬂdg%‘_*t-s]'

The.platen further conprises a platen edge that is

si¥RpeRlor f Begriddptery mayaglso goptai} aetpcend Magie syHape aoattachment
t Rat. i . I ' ef f i) . US

Wt 39 3:00% AOUELABLAPERT LGl B ity tlampte. o
| harsliector devierddispored opfadiphed tonbegtdsped a iusal ardeused Hew epplying the
radi us ﬁr an arc connecting the m croprotrusion

stFaatedht skipfe proguca absine TeERyatisrel in gygterred method of use the
SHRAGTE Ve PRI diiHicRI} b Rl of hdbidl the farget

30 area’is the mtroarray can be provided

- t“ﬁ?@bggﬂeab”*ﬂ% Rﬁg&efuﬁﬁexl &%}Prfss Fa tpg%%g §§%€é@1§&?ﬁsﬁa¥€éﬁgor formed to

and € mcroarra
ghetaadesizad anface shR0 14t indgdsuoahdveysedy affect the efficient use of the

m croprotrusigns, preferahly copprising at |east o ) )
s@*fég;ff%@gé@@e?r%ré&ﬁﬁﬁ%é e G125 h B cmbogina@bs b fpvention
Ofnciulle L BePRICHARNOIUS] QR c3nt¥RtiRR ML AARPIRotrusion surface to the
PCT/ US2003/ 026812
attachment surface. In other embodiments where the stretching of skin in the target
area is desired, the microarray can be provided with an abrupt edge so that the

transition between the base and the microarray stretches the skin to a greater extent.

[000014] A plurality of microprotrusions, preferably comprising at least one

scraping edge, are mounted in or otherwise disposed on or in the microprotrusion

3



surface of the platen. The m croprotrusi ons are spaced
apart fromone another and arranged randomy, or in

W@a2iote20s5 t hat, together with a predeterm ned PCTUS2003/026812

retaining spacing configured to maxim ze the
efficiency of delivery of the desired substance into
t prfage roft thenndaem e Uive gRiceapreirusiong eare 15paqed i apesdi fom pne ganother and

A0S, B RIES Mol e 08y B8Rl g g

psmsipt configuiel tadiarimizeriterdfficionhsyus defiserdy@fttiedsued satance into -
tQ be abraded in a n]ger that, results in_an efficjent .
af§ SUFHIR GPTRCHBY fs9tBsF laYardy MAtpaiRiggeostaining.the substance within

G S T DB AL i

-deli¢roproguisioys toethgsurfpce to be ghraded inhahamebthbreswtsih hiefficient and -

L ASnbRSS, ok L MSLOUARK £, e Rkt LS o e,

10

SR & rd%%lh@ah@nt%r Riigstation BT RGuBdishceRb 88 QEIREE by helping to
manner. [000015] The platen may al so be doned I n orcP’er

-t retain dhdt dubstanceawithin dheemdiaies ob titeanicrodrtaly, ohthesbrasinesite, when -
of, the skin,.as th brader js pressed upon.the skin. .
e il if B, B AR s LABRS SR BRoH Armidifmined and

t b séehivaaleaenduced when t he abrader 15 pressed onto
the skin. This doned abrader may provide for increased

- ajuoeet 9N WheRe “phitéd. inf§dalsd bR AT th f@fdte%fq 26‘ viﬁ@if&j 2 increased

[000016] It is'therefore an object of resen
| eandaat ivath the gurfaqer efithel ekinprag thembradenisi messed npys the skin. A domed

m ze Z@és

S e RS Bl YOI i e s

15

Spilesdedndifto tlsaisiin aFhiy d6fied @bradBe nfdp Gir6 AHE BéSincieh & drasion when "
20 .- site to be abraded. [000017] It is a simlar

o obilized ip e retay grlwsareshioent i on to provi de

20 -
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m croprotrusions of various shapes, |engths and, ‘
wWaP0As0]land Hi dpothertiorat enopbisat aoff dbe presqut edhwertion nted provide -
PAL 1§ : are. a tabl:e I n nunmerqus. - (
R SERESHE 0 R R o) QP A TPl poimisea o
muigin8p8 ¢hd Hisplacdindnd ot @ Subktsice hich @s Recdile)siavie medlicinents, from a -
s§ecific depths 25 of target tissue and to retain the
stifstedsabragedni n the target area. [000018] In A
accordance with these and other objects, the present

i [PPEAtTlon  Brine sienilar abieetoprihe pigsind inyentiomiorpigwide pricroprotrusions

s IRc b RS BB 3! ARRReR ohiia iy b PSletermined
DRAAMNCS1dh0 a0 1y Hiegataptabld $n @uinefoup! @mBlh@ndfto aminimizes the -
circul ar croarray according to the _ invention;

[ @élgggg]n i Q6108 11 gpesifisaubsianges Jesixpddq,be delivered at specific depths

i j 1 ol own i-n
REERR QU RAER Slalite SharRt Wil BRlaredt SAOTR |1

| af(’)rO@m&thomld. récé:cjr@éﬁrcg Swi%l;l these and other objects, the present invention

provides microprotrusions in arrays for efficiently delivering a substance into tissue.



[ 000022] Figure 4 is a top plan view of one enbodi nent
of a mcroarray. of the invention configured for

wo edoaveonnl application; [000023] Figure 5 i s POPURI083I026812

10

vi ew of anot her enbodi nent of a mcroarray for 10

circular or rotational application; [000024] Figure 6

i DPESCRIBTIOIMN KK/ THE RRA r enbodi nent of the array

shown Figure 5 having channels added thereto; and

[ D0002%] Fi Higuee 7 i @ tap pdars piewt di/e onicelar oficwapaghecardidg to the
enbodi ment of a mcroarray conprising

PPt r usi on-free areas and rai sed nicroprotrusi on-

1 ainipg surfaces. [Q00026] Figure 8 is a top . .
pfoéﬁ%é]ew oF Teffot ik DRSS Srifiet of 2 BUGHPRICHEFIpRgTay similar to that
[

AR AR & gyre 9 is a top plan view of another
emod%rzrleéghg?’a m croarray; [000028] Figure 10 is a

| 080850 7 Bl BRI Rl o AR S

i f i, which 20 'is'.in.a. domed
CORBT s Bl B30T bBgIR R ol B Ry or e
‘thRe infiBtifed Por fotativhA applicafiohor to the dom ng

~ operation; [000031] Figure 12B is a mcrograph detail o
®0025] t heppuRodiiimedy pah bW Wrenbther e{n@Q@i{?&%ﬁ] g’t: L9 Icfoarray for «

v
13 is a micrograph of another embodi ment o

i eivesharics motwhérehappiBatiemt ai ns mi cro-channels for the.
~drug.to flow during delivery. DETAI LED DESCRI PTI ON OF

THRODMMENT| Eigufd0 003 8jp plan midw of asetherr apbeiwedtsofahe array shown

tractjve target si or deljvery of vaccines and
St%fet%b?va\%gha%eelaaﬁ?ﬁéﬁﬂﬁw case of vaccines (both

genetic and_conventional), the skin.is an attractive

- dB000erly s Figwrud o & mersRegivec viswe 9l r atrefsrrsd embodimgnt: of a -
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PSSR AEel) SnABE i A8 B i ik ffrprormson

260d416@@BEHadeET/ US2003/ 026812 Langerhan's cells (LQ) .

" Several gene therapeutic agents are designed for the
(08802t BigusdkS i3 adop pladetay ofMiothed iefidadidfenaofla Shdrbarray;

cancer. In such cases, direct delivery of the
-t fopoepAUt | CFRERIY istaGop PRndidve 6f fbtisds iebbigfen€of $microarray;
desirable. In addition, skin cells are an attractive

t @00628]f Or BRAR 1018hARSHEN VicdB8M ndthe? EmBbifient &¥& microarray;

encode protein or proteins 5 are active at sites

?{ao%)g@ﬁﬁ]kf r Omghf%el 15 ia)'}nic%:d%ﬁacﬂfﬁc& 21&‘181‘:}1@?e:mﬁ&fc%fﬁeffte(lf1 atsmicgqarray which :

. 0. erat rnocyt es unction as I or eact or
pisanlacongd aonfiwratpait i ¢ protei n which can be rapidly
- absorbed into the systemic circulation via the

PEOO003Gr y dBigtiesi2A i3 aohitesgrapis&Sthe dinbédiinent éCRig&S 10 prior to the
the vaccine or therapeutic agent to the systemc
cHIBIFEOPPBHONS desirable for the

- [000031] Figure 12B is a micrograph detail view of the embodiment of Figure 11;

[000032] Figure 13 is a micrograph of another embodiment of the invention which

contains micro-channels for the drug to flow during delivery.
DETAILED DESCRIPTION OF THE INVENTION

[000033] Dermal tissue represents an attractive target site for delivery of vaccines
and gene therapeutic agents. In the case of vaccines (both genetic and conventional),
the skin is an attractive delivery site due to the high concentration of antigen presenting

cells (APC) and APC precursors found within this tissue, especially the epidermal
5



treatnment of disorders distant fromthe skin. In such
cases, system c distribution can, 10 acconplished

W booego1z he papillary derms. [000034] The prPOED$2003/026812
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15
.. stratumcorneum wth areas of undi srupted stratum

20

- l'east a portion o

_entering into

barrier properties of the skin including the
resistance to drug or vaccine delivery reside in the
¢

oliergeninar's ¢y £EChf Seveeal @sneitherapsytic egeatsrasel designed for the treatment
o B BB SRENTl FRAAR JFEIS: Ol LU BB B iy o i

aﬂletdpeutsct agnu 0 theaififetied skin ﬂislsﬁe &t de’siralﬂb F@h adcg’ﬁbm,, skaeklls are an
the stratum i.S germ nati vum Once a or _vacci ne

o?ﬁrafth\éer targeh dQragrie thasprentic aB%‘F%v?ft‘M]@C]% ﬁhea%nfﬁﬁectm@m proteins
réetive af SRE Hidtdt! Hond the g&l{‘isql‘?%{% fled sﬁlﬁlr&gggdg.p%?rgﬁnocytes)

su sequent layers of the in and eventua
byart fienctionlyas ‘bROSCERES” Mdumaglm@empeumpﬁnmﬁ whikh cah be rapidly

AR Bl e s e Tate i e GRABa T SR, 58 o dieE cases, direct.

- apcteRPéLithe VARMeYor R eudd agé}fé % ﬂﬁ%yst@ﬁﬂml J?l%upa‘ﬁgﬂ is dddfable for the

present i nvention is prlrrarl Yy directed to a device
atreatmenheldlisasders distant frami the sldal v suoh casesasystenst distréhution can be

Ao bhrth B R BRRAERAEL O hg?em)re apid '
; E@@[’%ﬁégno?{lﬁ TR bTIeE AFoRegien of e FHL Inhstu g rsistance to
uge@ diefaRtine dEﬁ‘\%r% %s'fﬁe 1%%@@ﬁterrh§§t%§erto? theBRYdREs, 3bferred to as

he stratum corneumto iIncrease
t the spretume eerinpumy Toe lmtﬂa l@lr:rsmﬁ/thc hpldtmma lgsmarglsemhsis ithree layers,

(#I@%lf)ﬁfé) i3 f%a theﬁ% om SI ﬁc ggr? ma prléhﬁe fnd the stratum
@ﬁﬁﬁﬁwxﬂuﬁg onta @ﬁrlig’&d%@&ecbrﬁﬁh&tﬁbﬁ%cﬁsapﬁ)%@ Below B stratum

cERTRSP Betensssautially sp assistanesooadiffugien isledsubsqasert, layers of the
) Hﬁﬁ%@&énﬂgdags% {0 Q g?&ﬁfl ng the stratum corneum
3%SWI P y

out passi through the stratum

RN, LG R e D i o
- ceoffgtiot elhathodJﬁJm dhdiktagiol h’@so[qﬁtibﬁaadf Jobie Sulbﬁtﬁﬁcfeacﬁldoﬁarﬁﬁﬂarly some

underlying | ayer of the skin. Piercing, on the

6 VO
 2VRSEMGR0RL E LSS Bresowgmyentipnnis PriaHEy dieeddotapdevice and

PRS&HA For ﬁEﬂ’i‘t@ﬁgtdléﬁ\éeS? LbRh Wi ﬁ{cg ech‘)ﬁ‘ at(?hfezl %l%a?lﬂ?ceutlcal agent,

acent ayers

o Cmtmellﬂlroqgﬂ@]ﬁﬁ)ﬁal}le ApidesmEd st Gracimore 1"aptdt eebsd)’t@tibn of larger quantities of

ans or ., net hod of

h f t
ﬁ‘F gé:aﬁ %?‘UbS{aﬁ‘éq?‘%ﬁspé@g’E%géﬁl%agﬁ%r?B%onent to be

. easa ttached 5 to another conponent. This
afq%gé%E éHS FPI%atﬁ‘*et%e abrgflen igfere 19 eBIOHINgA dast a portion of
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ofR %fr‘a’l‘ﬂuﬁ?ccﬁﬁ?]er ’Ed'qn@&agef thk :ﬁ%?héh%m’t deale KR! ﬂp@?tcﬁuﬁﬁ% Bcessive

S|ngeor ot W se | nteg pleeor conp

psken gwitatiorpon enlnpron[u@@@(lﬁ@]skm’)s ﬂnan‘ﬂhrrtg 1hEeSt101Baa@]its This is in
A&pl i catipon Ser.ial lﬁlo d
trast to “puncturing” which produces 1screte holes through the stratum corneum

with areas of undisrupted stratum corneum between the holes.

[000037] As used herein, "penetrating" refers to entering the stratum corneum
without passing completely through the stratum corneum and entering into the adjacent
layers. This is not to say that that the stratum corneum can not be completely

penetrated to reveal the interface of the underlying layer of the skin. Piercing, on the



on even date herewith (Attorney Docket 7767-191670) is
directed to preferred rotary, 10 devices and its

w@omeenlsin its entirety, is hereby incorporap@€dukzeo3/026812

reference. [000040] The microarrays of the present
i nvention conprise microprotrusions, mcroprotrusion
sqzﬂacn Iegd anetere toreassing thrquglethgistratum ernetim eempletply and entering into

P SRR the SRR (e, Ol or f ashi o, as

‘Yﬁ’&boﬁl i SASTRY toreit, pehficts "RREbEEH" B 78y means or
Stk@bd Br a8 03846} SfheAviRREARMHS. oﬂe%@r%&nt to -be kdB-reRh@bYy attached

nmet hod and the device for rotating a m croabrader
attor a}oth@mo&memcciﬂlmu attpchmenthean evesntake rth¢ Joma pélsioemolding or

PRRSS hE R P bl RERBR, B ol pf ooty imewmat

| S]?i@@é@*%ﬁmﬂhu&{bﬁn@é’es/cwﬂl‘fa@hdiﬁs delivery into the body"

10

the subject by either direct uptake by the antigen
Zﬁbolbﬁﬂem | 08-pedihg U S\Rtatsht Aﬁﬁi@hﬁdrﬁSéﬁa@' INAY, n@ge or. , filed

ynphati c dralnage phenonenon. . preferred
entb emnn@ic Serewtith (@\é&m‘m Peckeh g akI-&9 ]cﬁ70hhﬂr diktateyl tohereferred rotary -

ot FRtoRERp iR ol s'r‘ﬁers%%taﬁ%‘f?a&d#yeﬁ%“?%f@?n

| ) ,ﬁ’@ﬁ@{}ﬂgt fﬂﬁl% %SICI]%SI §£§It 3# g'g: g&g?el}sli Isqrn?%l ﬁrg;q(%&psg klpﬁ:roprotrusmns

15

aﬁlﬁ@@ptEﬁ'ﬁSlBﬁ%Fbéﬁg‘tanQ' SRt AbideRiARINGNor ARe@ing! RANRKS Ronfigured |
according to the invention disrupts the stratum

csnemé'mhly ﬁxrrabmsimggtht: lsatyr fomoaina ea ra3frytdeitgilab fashion, as well as

R i e R S e AR ST Rbahos fproueh the

cgfh%mﬂearr@{untdmpaﬁélﬁdl ng surface or abrasion site so.

“that a greatly increased dose concentration is

ﬁi@b@ ygd. TR r&aRf hdtHoat afniHef dévi® forClobainkay @Sibrodbrader array
i nvention, when used with a circular notion 30

t sthce @cqoecbpg toribe drosation isterpabltef ghoeding therskigy to dudrease the surface .

- PBR GRG0 cplRBRAMTD! by ihBRYIRE ey B Lk Bublor drug or

20

25

30

Risd cular o

deddeirer deligesOintt @ boalyt dSIE‘thel supRot bprithesdikdct nptaks by the antigen
increased substance delivered to a |imt ed portl o]

mr@sq@@eg celiss(ARG, eapiilary deadnage. oidhe himnhatic dirinpes pg@ﬁomenon In
BEPR RO s B B R bR Wi

cti stratuod @,meam:mtﬂomtgnetroingmlm sraboo comagmof t he

invention. That is, the area abraded by using a

S[00804a]t | al Piefeshblny gimt ,abbgiitg anugfaber témpriviini gudest@d array of
be, about 2 tjnes | arger taan an_area a%gaded usin g

t REcTepIPHsians @é@%@@@@nsﬁe esirgd skingseh Theeesuliant sueulgy abrasion -

" Bearus %950%1,%5' BOIS YRR YisripS e |Bhnlf cbAEAR' increasing the

ing area use elivered in a
csurfagk aared aﬁhﬂmn vahht aplslanﬂldl elayen wdvvrmhmbaesaﬂwadsplacement or

t h th adj f
<tplbedhin otuBh v ion Dea s ieEd ot M. fPanpio e ahading surface
NHiC LRALILAYsiHO&sS 1Pt ‘cRiagh’ 1n@1rea§$HSJi&%aécﬁlcE1ﬁ&u@ﬁS1§ &WaWed. The

fromthe abrasion site.
configuration of the microarray(s) of this invention, when used with a circular motion
tend to keep the dose within the rotary or circular abraded area. Consequently, the dose
can be limited to a smaller area by using the circular or spin delivery according to the
invention resulting in increased substance delivered to a limited portion of the body, as

the substance is not pushed away from the application site. For example, the substance

7



Alternatively, nmultiple sites on the surface of the
skin could be used, with a smaller abrasion area at

we@2omh/oxiote. 10 [ 000043] In preferred enbodi meneGT/UN®03/026812

10

15

20

m croarrays according to the invention, each array

conprlses a platen_on or in which the m croprotrusions
|®p‘@9®d inp lear cirelseekcomtingto argeenpiogditaent o ﬂmm@gwn That

bﬁ%ﬁ” g i, S PRIRHG YRR, M40 868 it b can be

OEIHibe MifRs [REItinh D8LalRtddiisthg the Ciradrabdhiéduen Depending upon
thereon or therein. |In another preferred_ enbodi nent,

tthe spbiaetcas thagubstnee being delivered.iasemaller gF {agsrmbsading area may be

Sl&’sretl Q{i(ﬁ d&We}e%Qh% cfn%{lla?'fatsﬁfbg'aﬂ? a C.?Ha‘allpll %&f@ﬂl ho abrgdéaatﬁ&‘n with the
,and connect e

r‘BaQIe(KM'Mngmrfme siheh asiag hystrhipht Rehdique Bagese the 6aiAddtion of the

The Iength and thickness .of the m ¢roprotrusions are
SBIERATEY Eg e8oh Pusihar dislosate| e QR58 STUME T %@ abrasion site:

aﬂmﬁhﬂ% SRR 48 ohthe khgaR &f thb %ﬁmsw@a vaewu%eu @i smaller
; dcation where the device Is to be appl 1| éd
Pabedstoradrby at dablesitd. cr opr ot rusi ons 20 penetrate the

stratum corneum substantially w thout piercing or

p@e6048] t hriaugbfeifed enstiddahertts clog mrmrrél&haccordmg to the invention,
m cy opr ot rusi ons ca}n have a, | eng 1o about

nFaCh GREY Comprisgh P& ?ﬁela [BpPloity WQ}%\ %le H’a\?@paotrwrﬁrsfdlsposed or

ahoidfed Tiis O gi'a r_ﬂég a PlafehORIgR! Eﬂé'aoﬁﬁcrb ohlﬂﬁon surface
nmbodi rrent

“ilTustrated e

have ‘a general 1y pyram d
smm]a‘eleinﬂmoamtmgp exqidingl affikimg, attaching, @ athevase ltetaemng one or more

AR EBPBST SIF o B oSt PR AR epe fhe Paten may

pruether e&ﬂﬁ)ﬂmmﬁa%nhﬁm sdiface BURAIP Fort étta%hﬁ@&hélfpﬁitéptd 8 base or -
menber n alternative enbodi nrents, the

notherapyeiess, @ad epnnecied fo the misTapeirusjapcoTas] by the platen edge.
M croprotrusions 14 are may be spaced apart uniformy
i [rﬁ)OB%H an dT ha:bhg&nmldttbmkmsmﬁmh@mncayprbtmsmmmmcsslenfgd'based on .

SR et SR e prin B oG G ERAES Pl atom comenm in -

Mhe I e P4tivinr WhbRNEe n@evideeisitd Ibezgahlied hepepaghlng tieeind&8protrusions

~the.m croprotrusions can be vari ed dependi ng on the
sPanstrata dthe sERtE coraavmi ssbepetipllyi witkqut grierelig gupasaiasg though the

- %]ed 'c%m% W' 'H?é Hn&Ja rottﬂu§1%H§ cﬁH hé\p-:ea %1 o up Y& 'aB t|§()0 microns.

25

30

r.ows O protrusions are Space rovi

dgurigibley mfcr@immm&lst thagbont leh(gﬂpemf #BoWtD 204/ ﬂRDOﬁﬁrons The

PCT/ US2003/ 026812 . m | | i neter ner al
r%OHP“E%?% %ﬂlalsga@égal@&ﬁ%p&a&? gtg&ﬂ%réhfy pytamidal shape and

?ngé hiihilay Pl MardeDiithe dSHEE T PRes@fshif8 have particular advantages
otrusions in the array to provide a .
nmcmstprmg thatsaloasicke nstury totheadrsired deptb. dbquefetr®d embodiments, the

m croprotr.usi ons not her .enbodi t, .the .
SR B Tt Sh o REpemTes, S afaR R epiiat e micFrotrusions
PetntRrHdllovh yet another 5 embodi ment, the

m croprotrusi ons may be arranged in a random pattern.

V@)@OM arr aNl@&Q}gﬂoﬂ'uﬁQﬁé“msar@@lgalyg i o]?acE@ eclggﬂt SIn@¢Aly in rows and

the centers of the mc rusi
columns to form an array for contacting the skin and penetrating the stratum corneum

during abrasion. Alternatively, a polar array of microprotrusions may be utilized. The
spacing between the microprotrusions can be varied depending on the substance being
administered either on the surface of the skin or within the tissue of the skin. Typically,

the rows of microprotrusions are spaced to provide a density of about 2 to about 10 per

8



Is preferably at | east twice the Iength of the
m croprotrusions. In one enbodi nent, the, distance

whediwez1i he centers of the m croprotrusions iBCT/WA2ME3/026812

10

- 0 REFGIRRIY ah {qasicimace

the length of the microprotrusions 10 microns. Wder
spacing is also included, up to 3, 4, 5 and greater 10
nuilhmpﬂele&(nmﬁ) t Heeregaliyt rth@fronn&seomcehmpmoﬁmugpm@ apart a distance

Ay, AleDRL RAE N R R B aptfg provide o

- hickR6t@isidnSdedBisy 684bdae4 96 aBduer 00 hﬁ&obhﬁrud@ﬁﬁ Per inQ. In another

the skin those protrusions will penetrate, [00004

6]
Temebogiraens th @mlgomoéwwp@mauw GFFaBgedA) 2Bl PRtFTR-o 1} ¥eg another
t r
tégﬁﬁ%#achnen gygogﬁéahpmgn1cr ﬁ?ggrﬁgﬁgﬁ%¥qﬁﬂmn When.
sditfahgedin (mlmlﬁﬂmmdtrl‘iWS rnthe dispnoé betsicamthewehiarseofahelmidreprotrusions

surface to ich.th laten_ iis affixed, nolded, o ..
@sq‘ﬂa@beﬁﬁh&mlyrqpﬁotaﬁlqnﬁsh%ﬁ@%%%@l@ent the.

ﬂaaml%%&%s%_ ﬁf%h!&?s BF &he %R:E@prbt‘i‘ﬁs?&{saisl Mcerﬂﬁsdlength of the

The platen thickness can be uni formor non- uniform

asictgsotresibns Bd 0 neikeomp) Wldcmspaang icadsd 1nchld¢d)n$,t0 Bhé, 5 and greater
in ord

| af . 0 h
BBl R RS B, DR OSPBTY oyt (203 gioted above, the
%ﬁgﬁraﬁ&? of Pihg € iiTbdprodfusions f bdn | B Osueh CoR® @RBNhEEM to the

‘recess in a base. Alternatlvely, t he pl at en nay

be
sm@pmqm@nonsml b gremtes| thare thes derfth viaoytha gskire ithylse Prefrepions will .
ee%e%s,[ Arrays according to the invention are useful
%Flvering one or nore substances. into tissue,

b @g@%@l th e enfcgpr P Of srg)ltr%%laga dﬁ\!}:lfgy oarcc?@fn(g to the invention may : -

15

Shﬂ%taaﬂﬁ&@less 315as$19&f‘b&$ve¥1@@ﬁ‘d B@schnieft kit€acst dndt 8 microprotrission
corneum for absorption into the host. [000047] The

swsearuciers the migrAproBISImesiriage jang the surfegenisqwhish: the platen is

o :nt ag’f §%d 'n%ig&f 'of Btherxggg 2RScHRR Q{»,’ e%g%&ﬁg; fACart Siﬁ%ﬁn@er bBlreltRat surface

20

neous "W
sa:ﬂsmarmﬁemye bregially Yaned. | Tho pIakm Blkdlmessncamlye umform or non-
phar naceut i Qal I y acceptable form one en’]glodl nen

tElosgp a8 deved; sFeppamRe. s e el Ratiard, 4 B8 adpﬁgbe wedge-

,gsmﬁg Sdde W%Otﬂeqfres%gre%%@ ﬁﬁcﬂbﬁl%tx%&bﬂ afl I@u&al tB%brade the

nove in‘acircul ar | On over he skin
agpiderimgs, sntmsﬂitamoea cdrmplcxsexpme*freeessm 2 hase. Alernativalynthe platen may

R B kbR R o ErAR R B o e

30

fﬁw@rﬁmn&e Usefud tfhi0BeliwRriag iRVaer g BEemse t@isas), @Gch as the -
to achieve efficient delrvery depends upon the drug

. owpidermis efentapingd, el arg espegiallpsctsk fop deliiveaing oag pr mopgsubstances,
25

By TR RRplE R b BBt oftih b My GRLE R thvention,

L Akt a1 ARl nelln YL AP0EPE RN Bedostioune o

d@hy BRI applibd evdlke KaHIARR toabRRTihgTRdH SinuRineolid 9AQA 8hrading. The

one enbodi nent, the substance may be applied in dry

f swbgtanes mpe be delivered into the skin in any pharmaceutically acceptable form. In
one embodiment, the substance is applied to the skin and an abrading device is then
forced against the skin while being twisted or moved in a circular fashion over the skin
and the substance. It is preferred that the minimum amount of downward force to
produce the abrasion that achieves the desired result be used. The amount of force and
rotation to achieve the necessary abrasion to achieve efficient delivery depends upon

the drug or vaccine to be delivered. One of ordinary skill in the art would be able to
9



5 abrading surface or an adjacent surface thereto or
even contained within a storage reservoir of, or

waowdohioznothe del i very device prior to applicatiPer/u$1003/026812

10

15

'cﬁharm& WHkin 2

this enbodinment, a reconstituting liquid can applied
to the skin at the delivery site prior, ' to or
sdetarininzen deu ebpropriate ameuntppf ifersei and s#tatiore (and thus, the resultant

' %?f%ﬂg@ %? achie) oat SA0% oQbPrgfa)ﬁrl a%gﬁllé tof drué1 \@%glnggel \%ry through routine

Cdxpetimahtafi@shi on over the skin so 10 ' that the

substance concurrently or subsequently becones

40@6@&8\1% IR ddeeerhBsRmehd, the hitGtankd ﬁ‘k'l'y%eoﬂpﬂlféﬁ 1ﬁl&r§a}‘§1@n to the
of the skin and is delivered sinultanéously wit

athrading nurfz[t@omoa@]adjanerﬁn%lrfén@dmrﬁe mar, e\tenecontamed within a storage

et ahithonio AR aPGe B BB A Byt Ybociment, a

tReomtifkiap liguidi 850! e}p@héch eo BPSkRNGe @6 HElBegeWiteeptiér to or
.applied to the skin fo

r abrasion. Due to the

comubipnerusly with tee @ﬁbhqathmm thp tsHbstancerqogtedpbierling device. . The
ta%bggd\} Sﬂ'falég flglﬁleﬁ' r&t'a eﬁlﬁ st%r Alb&%gﬁ aaé}fc?lfgr r{f&gi&t év%p the skin so

rreconst ion |
r thalihe dubstﬁpe B@hdilgenl@p or sdbbt&luﬁﬁﬂhdbedafnes idissolsedb &1 tha eéeonstituting

to b pl i ' .[1000050] . According to the inventian,
Kand g ﬁwa{fa%ﬁqof t %Fkléﬁaﬁ]’rtﬂ delivereq gy {gseily Bithghrasion.

0 enl s will be formed in a circular fashion on the

a siprscembediment, j{he rongnfituting bauidemay heaganipined in or -

U S L S U e o
dmbsteﬁw ontae devich dnappllisd ite) tHehskirpfoa tabresionwBure tohthe containment of

m.croaprader d V|ag)r#n§,gnét%£a gﬁlg{qg:q\lj\%l?t d|9ro}{ﬂeﬁir abgading motion,

ahb 'vﬁﬁlnﬁlj@ﬁ%@é}%ﬁtut%tlf&um ¢ aﬁ@ RdeguRl e@ep@ﬁ&iné hipén PRVneeds of

mnimze the anount of liquid | ost due to
c&ntsubsta;ngatobanappée@f the rotating 25 m croabrader

.abradi ng surface. In additional enbodi nents the

B c[ﬁ)@ﬁ@feﬂ]s rmzycoomdhﬁg gecthe iovenhien; skifi | disrdptb@nrion |exa1t1plenfurrows or

20

Q gr g%ng)cbgéa e Bdala{jcelse X fgﬂ-&érll gflpt gsél%% of a sub_]ect If the

dﬁﬁdﬂ@ﬂfréc{e@ %%fh?ﬁrigt Wit rksii§l dhnpbsddeBtl al RcfafPBhr)-dqflare or other

~the.  abraded area. Thus, the cirfcul ar abrasion nethod

| ':miyﬂpgbsm}bl of rewmmytr@swnsv@at captaimeepressionscamedaneels inthe platens

Pl e B AAE ivfe” SCHSFber Bhistide TR Bap IS hetp reain che

C@eéﬁsﬁmti&l@eh@u@sbﬁra@ﬁv@rsdb@m; R¥ithiip ItBS eibtaded arBzi: raﬁasmus may

25

30

surface area for uptake of 'the substance, there

asmizsgthenamopyi A ligwid, lost du@etcs dhss camEieal Tores onfn then rotating

TSSO AP LIRS o chmos ey mres

‘norcheo it ﬂhrdmc»rmmmatayrs wathCcar aih)ra@)ert mtehlraé remmat wmnpaas@es in ‘the

det er m ned tors that optinize .th

by. and .
ePlpiee éeﬁh%%lql&ewilﬁ%we&f ent/reenRsttuting ?Wf{ i} frad g Fgagn in the
t 138448 ardd) eﬁﬁsfﬁﬁe Eﬁ&lﬁall Srhslemb e d AdlyWRsiBly dnffffoy a lower volume
substance to be delivered, the nature of t he ti'ssue
i o recamisiittion tiquislidng tsagepstsiagedustive ofiellisteace thss sinde thhabrader will

form furrows that also capture the substance and possibly present an increase surface
area for uptake of the substance, thereby avoiding the urging away of the substance as

known in prior abrading methods.

10



5 nethod of use to which the mcroarray wll be
subj ected. For exanple, the elasticity and resistance

wao eoodetisat i on of human skin are factors to bRCT/US2003/026812

10

consi dered in choosing or adapting one of the many
shapes contenpl ated by the present invention to a
pEIOPOTUI ar Thep phamatqfdmcrmawn fEaysopcqordipg to the invention are

\/\ﬁ DS d,?%de Q%Lfﬁ% BﬁaEha? Pl 5'37n 1 uéf%c%k?% \%ﬁ?hgf&’é’ %fn delivery of the

| fiibetaded intodhe hargbletlsisﬁé g€hest ifsc36t€ includdhit ndfdre of the substance to be
i mportantly, however, the direction of travel to whic

t dediveredy theriagyre of e tiesus igp shiehthe ubstangegade ba (SWW@?FCi and the -
t Egthml %? A& f(ﬁ%h#ﬁrtflg ﬁg&ogﬁn%’e%gﬁ lﬁec’ s&g € Q(I acﬂoﬁl g:x%\m JEflhrlelastlcﬂ:y ~

e subst el ng mn istere
ahrdasmmnﬁ t’oelefdrﬁﬁﬁ@ﬁ; af huthan skmeaml fhcteia;ap e @bndidheed in choosmg or .

en for e.in IanV|eW a wWth .respect to
P b pRA0 L SO Rp IEPAIHAG PY A0 PAEG HNeBpS fo & partiular -

- %ﬁﬂﬁOQtIRJne Moﬂlléfr?ﬁd%isto B Rt &Rs @BS of Y n&hRMSY e base upon

me enbodi ments of mcroprotrusion arrays
awhmhdlnmgm}mstth enauntedn amcbhnw thaebpdeanmac&zdgﬂh Hestargst tissue. Most

]

f%l impadiNeYv StaP @ nfiéBatar E‘ErstV% tadkd &t Ahding the skin and
curves. The platen edge can snoot h, bevel ed,

r fetpdeitlg thegrrhstanas, begig admmgmdeai therabrasionesiist e, to adapt

“ it for attachnent with an adhesive. In plan view, 20

SR

)

25

30

. seal tabs, splines, teeth
ppemsagodm\mxggons; Bm);agougs;onagdn&r@sgommmsqthmgdar or irregular - -

p[@ﬂ@iﬁ of Thee oiverali rehpmn of dre plateo, lher pxan}mcms pdackiews and with
TR T N R (O T —

'| sppdigations. Farodxaaiple, Shabme ehiiddidncls bNmaG6M0Ba8I68 awhyaccording

ot her aspects of microprotrusion arrays according to

, t Wethe Agentippribe plptem edgechasaio cosngrs.a Examplas rdf sueh cornerless. platen -

a&ig%gn'&ﬁgltg Qselflgsrou\%tsiuﬁﬁp%ﬁlgse fleﬂz?n o Rl fig{ e? usﬁ‘apes freeform

rese mcrd

amtragssandsothmnst{mct’ﬁté Ialaxénaﬂgaageble t;]mo@thtgb@elddh @idged, dentate, or - -
.-corresp ng attac ans 0 e afta
sTpuely %1@8 gaI ?I?ta§/ Ors%ﬂapﬂlaﬁ%t Wit éé‘h‘ﬁgs $1Verp A plan view,

' ﬂﬁ{eﬁg ®f ANE ngfenﬂ@ﬁ %a&fals%dlshegbl\flg%s sUeBadsSt Afes ”trbat?igfgg, tetragons,

slits,

t hrreads, and at |east one of hooks and | oops from hook
a%}y qh fastener pairs. In sone preferred

‘ nts, the attach t surface of an array can '
‘ f@ﬁ%aﬂ}f | ud® aeCcPARYL ga%PaFtS.&? SYFHIPFRSUS| o Fa¥h pecording to
Ofhe tifGerfioh 2theMitddhmeePfffact QofpriBdSstRRfheN IBadLfRSfaching: the

to a base constructed and arranged to engage the

‘aarvragnwmbasene’a hase fot uwﬂb@hel p)z@m BifOPraUS00 QLS Fldnstructed

%‘Efosaé%%cﬁ %‘%}F@n n%%glﬁ)lgl 1ng afil?{fggnrt n?e)églf n%gq %tfaghment surface

Sbf tife, midrbaisay. t FaHablei Achid@Wehsans! inefide | d1@Ser o2é @€ adhesives,
not ches, snaps and at | east one of hooks and | oops

f hestrtakspiheanspal tibp sphiese treth, lars: slits) gridsc tabp.cums dowels, ribs, lugs,

flanges, notches, snaps, threads, and at least one of hooks and loops from hook and
loop fastener pairs. In some preferred embodiments, the attachment surface of an array -
can also include alignment means for providing alignment of the array with respect to a
base and with respect to a base constructed and arranged to engage the alignment

means.

11



wi th additional aspects of the invention the alignnment
means nmay conprise the 5 attachnent neans. For

wex@npt®1s a heat st ake di sposed upon the attachP@&mnUsS2003/026812

10

15

20

25

30

~ subst

surface of a mcroprotrusion array can be constructed
and arranged to fit in only one disposition on
c[@ﬂ@@%bondlzﬁ@grbm m@m inedider Her gxpmplee etwatst:akm;uhﬁaéoseal tabs,

OB by 5541 00, T i RTS8, MR, s

tdndtat Qédﬂf—‘bneﬁbﬂ licuke 288 lodys fetdy hoek asdiRopdBsténer paireli ifaccordance. -

over-nol din stanping or as is_otherw se recogni zed
.wthtqqldglon gspects of dbe invenfier Jhe clisppentimeann dBay camprise the

RasE rﬁé’aﬁl% %G @&gtgt 1{%5 &0 dlsgb%rdﬁ.ﬁi'bgtﬂtﬁ% Cakﬁlgggt surface of.a

sur ace 1S ness

; mmdprbtmﬁm aﬂnaay Meecrbnsmtgﬁl arld 056 td\/ﬁt:nxmﬂpbnmdnsmsltion on

arrays ac ing t e, present nventl an be

p% cRitreRending awﬁttﬁaé e ETehFt e STCed ol e Gesifeealignment
éétﬁﬁEQB&ideSIred shape, but configured to

m n| m Iz)e the displacenent or dislocation of the

r 0 0%3 LT o la? bﬁﬁ?”;ﬁ?o \g?fi{ﬁ %ﬁﬁy%ﬁﬂé(d I\Xﬁth':gh?tg oftfer surface or -

ina C ar or r manner

edeninel eycht atsebymmﬂdmg,od\reum@dmg,wtﬁapmg @fr ak lie oflleawize recapnized in
‘b substantlally pl anar, conca

vex

Adr i da thete imstaceb the, distance %’wap @%enﬁtrgqqeyanct e platen -
{c?&ﬂ?gﬁﬁkgoé SirFRESs ffe sﬁlﬁt@n %ckn@&sae{xﬁrthﬁ%cﬁﬁesgfcoﬁ’s@ﬁutes the platen

esire ape such ' substantially planar,® concave,
calgeex, cylindrical or arcuate. Exanples of arcuate
pl atens i nclude those where the mcroprotrusion array

’ s[lﬂ)lt)f)@a‘.'cffgl apphvhzorbpmtmsoat ai’raeyasacc'archmg ttbotheopreaenaimbntiay can be

her.e, cyl i nder -or an eII 0000
ejetlucsfl sugh thal to BETPAHPSOB Fu PRI S e dasised shape,

Zﬁn%(ﬁtﬁ?ﬁfe@ fouﬁhﬁi@m%é‘ thaGRspPlcehB® B AlsPdtatidn of the applied liquid . -
antially planar, the attachnment surface of the

pdubstence when ghe pirayhbr used do iabraded po g exirculab or aﬂtatlamal ymanner. For

paral h f |
CoRm i BimEp Bl e R ST by Sy S b s concave,
Swnfvéﬁ &ylidiecal SHB6tRELE draldty sidpad) aBimildly, tletattabiyReit surface of the

surface can be di sposed non-parallel tq the

| ni’lé‘ieé piest beuof GRY sctﬁsmdc shans susBrashsubstaptislly REAage-cOREREd convex,

ﬁﬁcalv\gfj gﬁcﬁ"e@ eﬁiﬁxﬁ%g&ls ?I’f N¥euatd El?sdq lg@ev'tﬁgse w ere the

aces to or aten 1's disp ose are one
tﬂn&:rop?rb‘eﬁ&'tm eﬁawmnfdcg approkimmgesf apieast pomomajfargarabola a sphere, a

abr]ggl ng agﬁéﬁgﬁ;i ons. [000058] Arcuate shapes of

pPAINEEOT 28 to the invention include those that
are substantially |enticular, that i's, the shape, of

Tt en Bophex rigelared heniiodies ﬁzﬂw; invention. where  the
28?4@&?9?%(2% glsgﬂ g]%g‘qgeigﬂ?aﬁqg' bs?eﬁlll aﬁ% pranqL, | S%ﬁeﬁéﬂﬁéntosfurface of -

“ a&e qﬂa:temgs hlso ptlet:ma.r amd/esnthspcnsed mbntm:ally quavzdbel va tHe feeoprotrusion

at t nt _surf of t e
sur ace mf other em o iments w. erép LO&I tlr;e mlcrog‘ray and attachment surfaces are

substantially planar, the attachment surface can be disposed non-parallel to the
microprotrusion surface to thereby form a wedge-shaped platen. Wedge shaped
platens, or abrader device surfaces to or which the platen is disposed are one of the

preferred configurations for use in rotary abrading applications.

[000058] Arcuate shapes of platens according to the invention include those that

are substantially lenticular, that is, the shape of the platen approximates the shape of

12
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. 15

substantially planar and the array surface being
convex. Ot her exanples, of lenticular shapes include

wao bai/ozfo1s conver gi ng meni scus, where the ar csPOf/US1963/026812

attachnment and 5 array surfaces intersect, thus

form ng a sharp edge, and that of a dlvergln meni scus

winerof sevesaldypes foopttlhel lansesc e examply ofrar lgnti shepssaqgerding to
4 nt rsect a dive u t

IR TR R pianecdotiy Wl s, o PRRSA, bl 4 W Blaten being

eubgamfallifanaplaad €t g @RRLE baihig WoAVERE aOtHee exdrapled 6f lenticular
fromits center. Another arcuate shape_ according to

tshapgsriaglade thawedm coeTging mepisPi Thes theedtes of the #éﬁchment and -

aroudn

: \;\a%rra ’rsﬁFigr s 1 ARG Q%ustaﬁ?m?r%n L l?érﬁréd > Cegata 2 vaei;ﬁtngg meniscus

er, out

- Swingé ¢he arck of t]ﬁél)é)tﬁ)&ﬁﬁ)]enﬂ ancha:m:aqr siﬂfabes db trot diteisect. In a diverging -

preferred e nment.s, .t he rotrusi on surface
rfagA R dbaRey UitARt SRR CIpRSERv pEChakiersige of the
1569 Hﬁ&reﬁééﬁ | QN ond a}ﬁga%ureg_ hﬁnﬁérc ﬁ%ﬁf BT Lkke@n A°ﬁ6'ﬂ{e§ Caﬁcua‘re shape

an al so conprises a p ur al |ty of continuous or

} ohcsamdmgr toube presériimeinsioh ét svepimdricel brindy mythatt am&pume shape of the.

R 5 PRe Hah oHErdp Bt PBRPAAGO IR S5 afipd 865 Bhiy o sngl

Nk i Ntersecting or intersecting as desired. In other
preferred enbodi nents, the mcroprotrusion surface

9080 gjes ah dR8REnQ" %ﬁ%ﬁ%pﬁféﬁﬁ%%&ﬁ? Nth NRicroprotrusion -

otrusi on bases., The recess or recesses can be
cxunfsca' mayecbmpmseamrmmg ewré chanmelsedisporgd dretvetenr thagnigroprotrusion

er| such 20 an acti ve subst ance i upyant . .
s o The T wRnElono St G a8 SHARGEs o JHAHANSeopsinuous or
Cﬁls@ntlﬁlﬁfdslcﬁﬁmﬁﬁs Bda@eerﬁl thé ﬁﬁérb truSioh Ghstk Sfle ORarinb® beltigiisposed

~of -an individual recipien 00060] In ot her
. i disaetion 1 einningreo tqne iggtien raﬂédbusm:art he nep-ntgrsecting or

'Marse&? Qé eMeR2SIt HELS Qfe%re tAfo irHer}t %e ﬂh@roﬂx%‘ﬁ%kﬂn surface
R

20

25

30

or wmthin t

rusi ons ofr
mm’qerse@ﬁt lmist roﬁe Im:teﬁsu&smed benWean e rrmao;bre’&esmxh Bisean The recess -

* -adj acent ar The 25 mcropro(L u5| on-free or
Do r‘(‘-,rcrﬁ%eé%PScFéH et%?n%F‘é?ée 8¢

9 SRS VNG PT BOFiRE f Mgfgrial such as
R Qe 3éu9§tanth i dasieRS HANGRs, IR DRIHEE bY ﬁfeeéiirbbtﬁﬁ& or of a
A

asionh area or site, or preferably,
veartigras thaemummm*raryes ragdted bue thei sknrﬁranaydllvtdslel 1iecipjed00061]

Platens with microprotrusions according to the

1 [00e@a0] on a]meoqhelo\imﬁedimenist the rrhrcromotulsms swtfixeodf the platen may

suffl ci ent %

ropriate e and specif.icall
Ph tr DRI it B, el UOPaRBHONG G Iphere the
a&n@it?’ 4GS Mfnbek B YnibRBrdtAkRAL phi 8RHCisald A&t by @Hphcent area. . The

‘retal’n or confine the ngj orlty of that substance
. wintchéprotrision-eg et r@mt:@l-de[ns@}a a&a]semmpg ot retaim o direhit rdg? malorlty of

O RSP 5 0 S e DA A0 s, o

g;kr@fewuﬁ QiiEiA ﬁe&onﬁﬁes\@tmwr@gﬂ%@eﬁﬂ / US2003/ 026812

ozens or hundreds of m croprotrusions. These
MoBOGAN Ot I USILRAS WY milr§RolGsiShsSRRSRANg to the invention are provided

with microprotrusions of sufficient length, appropriate shape and specifically spaced .
apart to deliver an active substance, such as a vaccine, into the target tissue and actively

retain or confine the majority of that substance within the target site.

[000062] A platen according to the invention comprises at least one

microprotrusion. In some preferred embodiments of the invention the platen comprises

13



on the platen in specific and varying patterns,
i ncluding patterns with areas devoi d of

wOorz@r/opioes r usi ons or areas have hi gher and | oweCT/US2003/026812

10

.15

densities of mcroprotrusions. In a preferable
description, each of the m croprotrusions conprises:
idpzensrmr dwodneds plwicsopratresiens. NEhesnimicoprausiersnay alsp e gdisposed

e ST S b FAGHRD 0GRl PP ecs devoid of
e ipfothusims tdrerfiRSve Sigher ah® 16Wer demsities of aiitrapiodiusions. In a

tip. In sone preferred enbodi nents, the base . ) )
dieferpieedesaription; aph iof dhe HIETABIOIHEIOYS SOWAHSESHE B ARigtoprotrusion

[OLN.: i S . ' .
IR 358E i A9 SRR L) MRl 098 . )
domgtudinal @dfid Hakinghe méugpbtrdsionl leagths frofn thdrébase center to the
m croprotrusi ons are di sposed substanti al | [ .t
UHEIRRFUSTD (Rl B SO REQOTY ERRSRGiten thy (pagk rfdfcumference
F‘égg‘g)gfsg@g%§?e xﬁgliggrg @hd He! haSf nldein MoRPRELAT ie’ﬁ%;?&e edge having an

ongi tudl na are di sposed substanti a

redge temgthal to the m croprotrusi oh surface of the

platen. Thus; the microprotrusions according to the
i[006093] on darsohe mefeped esbbdimenay sans onal of thtSongititdnal axes of -
respect to the surface of the ,p{ at en. [001(1)064l In, .
IR OB CeH9BRHCEOseE AUDYARGHN SoRaliipdhe microprotrusion surface

f4he g[a‘?ér{. UR] OfSr BhBodieR@t &md BARN %edﬁlﬁurb;gﬁ)ﬁum hgitudinal .
t hey h um

re rntended to penetrate into the stra

-coxes etgrdispoagesubstantidlly mpimhemal . the microprotrusioh serifaneraf she platen.

S Bl hraop oS NP R e s VaRbus ways
PRfIE PR to MRBuABRT tf pldeAt h 20 control is the 'shape ‘,

of the mcroprotrusion thenselves, and the density at

ependi ng upon the target tissue upon

‘éﬁ@b@(ﬂﬂt] he i 5%6?&'[‘&': EHBbAREnR! GhOT1BNGHE GOfhe ' flk@oprotrusions are

aten. Thus,

- vﬂ_ibaﬁhr thie thei deptetoralyicinitely abeintenddd _td penetfatsiintoghe stratum corneum
erer e ffetie BrseRfRBSTaRRg wie RE SRy rBprotrusions.

" THrE RdkkdrAlan B8 Wepth tbRehich the§ a8f intdidledris peRuatel bsd MBarisoof depth -

20"

30

- nfispeasidot s BACEE
. PE£V i ' rgt ' f e
Ftﬁgsi ?ﬂ%hﬁ ﬂﬁl@ﬁ)gg(% ST Bt PeHSttRE $th R tr2&A QobRulghd R further even

25.

penetrate into the stratum corneum and nqQ further ) ‘
espatrol sthetshapgypf theemiceorgotusien themsaives G dhe denyisati which the

ler)%%gg rgﬁﬂ%&g%ﬁ? rpg&%ai o 'tﬁe{'ﬁla&hr afi) dﬁ%ﬁ@ﬁg ofi Qe target tissue

stoconi cal® m cropr otr I on avi ng

. bgsaswhichakk imicromeaypaill bonsed the ddsabd niieioghutsisions ere-shaped and

rapi dly increasing z%gagl e of incidence.o

of t .
dhe preggure, tq heaa pélreg &9 ‘H}eel nuicgRarray causes the

because of the rapidly increasing
pthesgluitlee pangthuof dheoynicraprotrusions Ve deyigey thandths depth o€ the stratum

e S OPRRE i BRSPS SR Sy bosd
SQUFRp LB WAR 'thsir Heidthe TheVRMdIPNinclehengliMpRPbPtinCIEERS - of the

| engths are substantially equal to one another. In |
ominzepretryion menfasetst widly the targaidisoug preyantytheo gherppmbysisns from

P}?Jr{ega%%rg)go% ‘81%9%1% depth because of the rapidly increasing pressure produced by
the diverging sides of the frustocone.

[000065] The present invention provides for many permutations of
microprotrusion lengths. In some embodiments of the invention, the microprotrusion

lengths are substantially equal to one another. In other embodiments, they are unequal

14



to one another. Thus, dependi ng upon the desired use

and penetration depth, mcroarrays of the . invention
w@e av4bzoonmnuf act ured i n di mensi ons appropri at eP¢DUSHE03/026812

specific use. For exanple, mcroprotrusion | engths can

be made to vary fromthe platen edge to the center of

ttheomd @notbent r Ubisordepending supoh theadesited vsengadygpenetration depth,

[ f .h I h i i
105 R 5l 40 SO, M e o

hpéifie dss NPdexaiple, mevtapptrasionlaaptht icambeomade &Py Grom the platen

cylinder or ellipsoid. In other applijcations, it my
rlea de theagsinter od the, IICTORIAREHRN gAYy @xﬁéh%tm ?e@sﬂﬁﬁecrease from the
s MBUGLCS, 60 S, AfE RSN, . pRIATEh R BpfS ity

afesiréd ghapec fop exdnipls,i o portdore of aciphtteatcytinder degelipsodd. In other

dom.ng. of the croprotrusion tips iis 10_l ess than

tarpg’]il_c fongfé ngw e dlesi b&)@@@a Lo o é«?caiﬂssfrmgﬁ*s RUG) edge to the
‘ t;ﬂﬁy’ QYR P '&xﬁﬁ@e A%k R4 Elaf:bnl R 5ol 88 iR rdifive lengths. of

t hel es anple, f

r 1 ntended u . For e or use In

pbe aticwprotgpsions he fuek tist the degresohdemingoff the tigraprotrusion tips is

i dernj,s e re preferably in a range from5 to '
10 ggﬁtﬁ?%%hgft'ﬂﬁ/\é]ragenpr eferably the microprotrusion |
lengths are_jin a range fro 0 to 300 mcrons,, or. from .
118080681 o oBks miPRR ,Slﬁ?ﬁjmtlnﬁnépéraé% Py)ﬁf‘&ﬁnﬂ%ﬁﬁ% suitable -

Hgilci[h%:i]ﬁed Lo %F%xz%n@pl@,%? LARCSenMrhttheSthl thlthe stratum corneum

| Z%P.t
addi t1 onal aspects o he 1nvention, the shape of the

nefca bpmen repicunis, tey ardpieferalellydniaoraspe promo SttheS 00l micgons. More

can.be. adjusted, such th the. depth_.of e ti.on
- R B G erEhs arie £ 10k £0m EBREhgs, or from
15 FRfo 182030RhiBsons, ant Meost Plefer iy Bokl/ 628 MBicfomBSt r uct ed
and arranged on or in the mcroprotrusion surface 20

. O[foobdj@zgpl at Bhcetindehith 50 addiGs P Lt UraRe hﬁe&t&é the shape of -

does not determne - the depth of penetration of

phe maikciopyotofsionk endrithwinrstatonshdp ¢o the platsntcae bejadpisted- such that the -

trusi.o n _be const

DB PP SR SO 57 xamot.

o 1 A8 nibRpRRrSIab atd@hstitted Al netd b oPth the AgitRdprotrusion surface .

'\ determ nes the depth of penetration of the plurality
20+ o9t thechlaish cuely dhas ibe mpewprgiaisionslepgth does nop gigtsegine the depth of -

wgg?tpéﬁ ég %éél%%l:g?g 9f gﬂee 11&1?{/69%%9@99 Rfrro {hH 'Ws%ﬁe.o.fConversely, the

ng ensi € m croprotrusion,

. - tiécrolgptrisiods q@artetcoastnerd adgreegaf ol bs inuht intioropfottusen surface

tissue and the liquid retentjon c city.can b .
a@i%ﬁ@lqtglhe& ety BUPTOBEPIYRIOR ?n@gaeteaénﬁ%&wfeafh of penefration
?%%ﬁi& gﬂﬁﬁi‘d’ Bf RidrBSolrAi&Rintd 1S USsueM cr oprotrusi ons, of ‘

vention can be arranged randomy or in a

25 BORUAEL, LIRS YT RSH AR Sl okl G s ot

nmen I ZI Nng

" ndenisioy fof tthe siiaoprotrubien pthatdepth ofrparetption, rdegteensf, disruption of the

both can ge arranged or di sposeq to for

. a.one .
diissee ene fhy _hgywbr&?entlel? CEIRAST 1Y £ 28 (et sPEPYRAP & pfiieg extent for
g/@nlovgf}r &9 sitistallcd B8P Rkt tafeft 1ifi8e | MSHProtESHM!ZIhOInvelsdh can be

s and designs can i nclude, for exanple, arrows,
t arrzsnggd esndovhly hapid a peetteey, rof, a single length or of multiple lengths.

30 embodiments utilizing a patterned array of microprotrusions, the platen,

microprotrusions, or both can be arranged or disposed to form a one directional symbol

or design suitable for orienting the array with respect to the tissue. Examples of such

symbols and designs can include, for example, arrows, triangles, V-shaped patterns,

15



WD 2004/ 020015 PCT/ US2003/ 026812 stars, airplane
propel |l er and other synbols arranged in a directional

worznerooes di sposed on or near an edge of theP@I/ESMN3/026812

to thereby indicate either the proper position of the

m croprotrusion array upon the base, or the direction
atarslj aimpbanie prepeilor antdi athertshimbalseirengedsinaudigctienatmpagen ar disposed

L5428 . ORA0 Gl e prooe posiion o e

- sHRséRfchsdll ¥rBOusdn tBE badep efithal difeei@i Bsdiréttipas i Which the device

upon the specific_ application of the device.

- \sappldihegnevedin relpfiondg dle @¥ue.he platen are al so within

10

15

the scope of the invention. The edge of the %pl aten
dAR0QO] s nooths, micrbpratrusionseef the dnveotion yar briel subistagially equal or
urface.t hat

el e e gsBeule Bron e sREIRERGEHGLof PasfeplefyYpuiacons in

- biYie 8dgeldY tBOPMEMGIrO GlsERMhELMS sédpedfitidinventioal THe@tigdof the platen -

[ 000070] M croprotrusions can be 'made froma plastic .
ri#neb¢ mootlhasuchs ah dn-any akgst o1y yhindricat 198 yBEEaacaface that is

AR SR A i b

Py exoing reerdscup in ¥ fendpylepletenPol y net hyl net hacryl ate
(PMMVA), pol yam des, pol ystyrenes, polyesters, and

F[ﬁbg@;ﬂ)] bonat@Go@strkfond ca beh@add fnt .a Pldses Madteri! that is non-

e mcroprotrusions .can be made froma netal such as

- teagtivieawsidh thetsubstance heipg admisistesed. Anpprrjaclesivenlist jodsuitable plastic: -

BB B Rt PR bnt, o iRIedty Foty oo MY methacryte

- a@AAYS polyamides, solydtiakads, polyestespand pubjicarbsnates ankb@wvn in the

manuf act ur ed. usi-ng various techni que imlar to )
mt&t?m%vgef%ﬁﬁ? SUOPHAtHgions can Br1 Pedin Tragt & nsgil such as stainless

- t@tgél,wﬁ%aw Isfad, YRbd oA nfikaMeitlytdeRBRY cROnithnh! cotd¥, titanium, and
t he art” Th I be

.20

25

30

| CTORTRITTonS 1G6By " Bey gty tiine
- Vpldtafthbdrhiié beRingRIf disnitoR WRAEE D midmadBimEld etk 4 mond tipped

known | . . € mcroprotrusions can al so

* nedloys dlodrenfeds othgr matesialsl such ag sdishinccesamiss agd glasa polymers. Metal

silicon wafer usi st andar.d techni q
a

G5 PP i o

exanple 1n U_.S. application no. 10/193,317, filed July

 1pill 29 Oknowih e Hhe sart. h e bt yicHPERESIS cernh plsp ebe ragimigactured. by

OB Bk echicolol SERBRE P o

- Cias iarte dTHegrcan ajsartbel madvdactapelin phbttionia dnhiajestidas inaitigg pcess, as

esrsighr exnans i % Rppticshop a6 RULF Yo ety 8,005, wich i
by ok Bl thi ffti@ned OTIRXTRIR. i ehieS HOSIAN &R oBRYe other,

be provided in the formof dried or partially drie

calriatiys walys tpuindles migedrmotrpiender s, beads, or enul si ons.
30 [000072] The present invention also provides for
n@0e7 Icul alf desitddefona pafticutar applcatibn Uthe Gulsstarfeorto be delivered can

exanpl e, .patterns according to the_ inventign inc¢lud .
tﬁfoen}éVIdeé ¥BPR 9Rg OF gt e CEPEIFBIS 41 g forggyfaplg fpr delivery
havd 9 tABettickge. IMrEkARPR! HShibAME Jhy 1{&%@@1&@@%@% 3Hm of dried

one another wth respect to the several Tows.
norqrasipel ytdriedicoatingsnliquids, gels, powders, beads, or emulsions.

[000072] The present invention also provides for non-circular patterns of
microprotrusions. For example, patterns according to the invention include those
comprising rows of microprotrusions, each row having an axis. Microprotrusions can

be offset from one another with respect to the several rows. The microprotrusions in
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16 WD 2004/ 020015 PCT/ US2003/ 026812 each respective
row can be oriented the sane way with respect to the

WO ow4axiosy or oriented in different ways. [O00RPOWB$2003/026812

M croprotrusion arrays according to the present
invention can further conprise a perforation through
tdach pbspeetivef rogvrearh be ariented b tsama rwayc withgespest to the row axis, or

m croar.r 5 surface. The perforation can be di sposed
éﬁymﬁgﬁg%%ﬁﬂ?ﬂéwﬁFaten, for exanple in the center of

t ten near the.edge of a pl.aten or anywhere in

JOD0BE *Thl SR aih et afF Bl 0 4B, PG Byention can further
HoBRaE APesibfadibg HRBheH Mo AR IHe Stelchwehtsubtacd the microarray
substancé, in proximty'to or on to the

rducfaopr dhe weiforatisw chmbe dispos¢tbapiveicanin the plaem for example in the .
SRR fcr B LR 3 R NG The pertortin

-t G Be08Y dyedodired aiiddkion SSubftSent t6 aSétmipIBRTdRIVER Hfshe bltBtance in

plurality of perforations can be disposed randomy or .
i prosinyit foearondo dite micrepretrayion Ayéase 0b thegrlatenp b spme ephediments,

: g ngglg%’ltg%’ciogl?ﬁ?f;s%ZaS[}lﬁﬁﬁﬁF%f %{t%fatfo s B%i %ecgiﬁp%tga Yetween or

10

n ural’ t'y of perftoratio

dihsqargh etle hiicroproffusioaat & wachhemabwaliments, e phoslétgt dfrpetfoeations can - -
pl at.en, ir with recesses disposed in the platen.

. In
y8t disRAsé FandABbPTTR ARatteRn ICh pgpaA 4riaPSet (qrarrespoRd; tg pge or more .

) E:%lg%pﬁlsix]s?vfi FnSRAA G BRR! ThfnGdaRdHiméMe he ?hﬁﬁlgg of perforations

15

074 croprotrusirons of the 1nvention ctan
peamvbiedisbased tongonshenpeats withathiasnels dispesed é thevalatde) arveitly recesses

tpea i iRRaee, Mt Snt R hbaE e ple 8RS petforatigus cen be

adiSpdstd LR\ Qe of BelplsemPr i sing arc facets extending

“fromthe base of the " mcroprotrusion to the tip of

f
: ]E [:08007 rop rpﬁérﬁﬁﬂlo&ﬁsiogsoof e i eRtbY carfREProvRibd i ny shape suitable -

st oconi cal croprotrusions of the present

i fovefiectove dedivenyrofsbs stlstanse on theotargehtissukadetoge paicalar preferred -

r ot rLuUsi on

~ preferably, each frustaconical . i >
CORPRYEERY HBE WBlsTOpRALROR, AT fruslptongly Speh \GRaibisipe i facets
v | BEHEHIRRE HodD thed baseasly tHeMhi@bploR@sioh o f e &S of Ahé Enidroprotrusion.

+ 20

 fapevo ofHag arcdacee

25

30

1 Regfaraldyie eg

scrapi ng edaf such that each frustocone conprises, at . )

) i g Engleconienal spreopioapEpPnte PfeMsoaraent vention .
oéorrrxtlp&?seé nﬁ&%& ! ?p’mglte la‘f‘(faStfac%&"e %ﬁor%f H)tr&gra@f ; LaGE! ffustoconical
conpr extured sur g es or

i'Se a ace such as the grooves

- bmigasprotrasiomosthpriseb defrmenelted ynd sierare ficete twiterain tlar intersection of

mol di ng._ | n the caigmggdggﬁgéﬁ%g;gﬁafgp%%ﬂgg%gﬁpgﬁg?%npdﬁxat

a8t ThE rsfflgféilﬁé blsd. 9B s%HN%f rr€d ethPSIimRhR 08 thedhvéition, at least some

non- par a angl es. eover, the grooves or texture
f off e drd facets somprise  textwee swrfarasuble ac theroenss @d bumgs that would -

AR SRR A VLB oo e
CREROBRF caR Tbe ldipoSedOSIbBRARAIRT pdri®] td R miP&RBHRiord B face of the

axi s of each m croprotrusion 1s disposed fromthe
celatearor gf non-paralled apgles.i Yorgnyen thhgioques ariextarfoanpedinto such arc

| %a?c’:etg caPks E(!)ﬁ/sg’uétlec? a.ncMrﬁzgrpg%{i S 1%5&191%& a% hgﬂfng a material such as the

substance to be delivered, a diluent, or a component of the substance or the like.

[000075] The axis of each microprotrusion is disposed from the center of its
respective base through the center of its respective tip. Microprotrusions of the

invention can have a relatively broad or relatively narrow base when compared with the
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i nvention can have a relatively broad or relatively
narrow base when conpared with the 17 WO 2004/ 020015
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di stance between the respective tips of the
m croprotrusi ons can be used to describe the relative
duivsoprgtresiont Hength.ps Thigr thex distAnee befitvesn thre respective tips of the

m croprotrusions are, di sposed,in.a.qrkd,. s . a

iR GioR AR pe W0 ARPTRE e drRiE Adhsiey B8 Tt g example,
f\ohién BRI MAR%Spréfrustortita despobdteindh $iridn eechbay a\l%gﬁlarb heidSwhere four
respective tips can be, used as a_density indjcator,

| RicsprEoIEd tips dounbe frahcomersaof # eugEs g dstrpe between the
A% ercﬁ#/é’]ﬁﬂst, Qard Qg udddVEt bt tiﬁ&cé’[bﬁt ?IPSS%PI%'féQ%%nerﬁﬁﬁliment of a
tips o e mCroprotru3|oXs-|s preferabfy 1n a range

f ivioatfy- S5 actartdingstootheifeatiam| thei distanceabgwveehrthen tips of the
180- 500 m.,crqons qr, npre prefera Lh a range t )
FBTOBOUTYI QSR BreISAAbINAR B ra@)@?ﬁ@m 2‘5%_8%(? RGPS qutm_ erably in a range .
pﬁ&ﬁ@fﬁ@%@%ﬁ&%‘ &t %E’or@%réf@x%bleﬂiﬁe@%x%@ 6 9300B00MFRAREdAs with
on” 10 planar or curved surfaces, and may conprise
notherogmbadimentsntheopatidirist emtsmplhted diyhthe jp@@0®R6¢an be disposed on

M.croprotrusions use . with the invention.na or ned
Rt R P R 3R My etpFiss PR RRiPT of bR et

be the result of acid etching, or of post-noldin .

f 10909 ]i ng erewrﬁmm%wgsek%&m BVERiATomaK ey fgan?gqqtq fREuprise a
i L1 Th i . i i | g .
ol gl (For Py AAND Eart® RRSRGult BHASUAAHiALIOF of post-molding
nilattenjurgodrratiséromays known thahds siillegas dk at. The ffad dipecan be disposed

0 R B2 ] B R TRREA 2l can b

SAiEpLEbAIae ahOdoiRdadle tthahé NéRitaRkl aRisPelnesie tehfhodihdnts of the
facets and the flat tip. The nesa facet can be

dinyesinae the flsé tip semparisep agaesashurivg Wrmedat the idersegtigndetween the -
ang! 0.t |t udi ' LG Q... 1

PP LA 500 5 o] o IS SRR Wit
Ofeat 26 aye aggle tgte Idmpitudinahmlieof the miedpioyrution. Rbreover, the mesa
i ntersection of Jan arc¢c facet and th S

> flat tip , or
STEICHED G  FIRRTSS Ae deasly oelﬁescrqpmgeregéeetfoan@@m ﬁae?%med by the -

NDkLscfiGn LRGR! aﬁ? Gkt LRE the 3far kPCREsOTor tah &r%iﬁﬁ@ rim formed by the

structure. Preterably, the intersection of any two
f mteetestion ufhores onmae carc afetts aand  thenBlsta fadeh oft thef meses structure.

R e e iR Efeditne o o, Bt s, SRt gt B et iy pmesa facet
t RBmB b 8&@PIng cdfe b MicProtidRAN Croprotrusions can .

- have shapes other than frustocones. For exanple, the

ﬂd@f)@ﬂgm rUBi S0Srdafle GRIPHINGE a8l drtiPedlis CRASSeristes bfade present -

ght circular cones having central axis wherein each
amventicg, thespsapuotsusimisaan havd shapes ather then tffvustocones. For example, -

bt 2O RS con 2 PRELS coPpS o i Ml R Gpes having

t bhitrdPYxi® YheteBP OB hx Ui %ﬁ%@kéd@édb}z’taﬂ@dl@q@inﬁpfoame ta@adHheent facet
Ig{}gl tudi nal axis of the 30 m croprotrusion or at an
a

he Pllmfgl Sucheinclat copigad miqueprotiugions mey ¢pmpriee & flaiciin and the flat
CBRLRRY perMERPREC B W RURLI Sp b WU of e

microprotrusion or at an acute angle to that axis. The flat tip of the circular conical

microprotrusion can comprise a mesa structure having a substantially planar mesa facet.
Preferably, the mesa facet is disposed substantially perpendicular to the longitudinal
axis of the microprotrusion or at an acute angle to the longitudinal axis of the

microprotrusion. Preferably, the mesa structure comprises at least one scraping edge or
18



Preferably, the nmesa facet is disposed substantially
perpendi cular to the longitudinal axis of the

wOorz@ropioes r usi on or at an acute angle to the PCT/US2003/026812

10

.15

| ongi tudi nal axis of the mcroprotrusion. Preferably,
the nmesa structure conprises at |east one_ scraping
edgpingrrim f&mMad tyobd irgasation pEheuserdasa aedatleast ope pirfage of the
;bgr}tfg med by the.intersection of the nmesa facet and

OLEF WFEPLF L8 of the shaft of the

m ot rusi op. . [ 000078 . a further .advantage, .the .
SGAERT ! aie Rishoricenibe e Pirotit smars G PRYIER Rigtiod for using
The AR optdtHRioANarfys BfSthe fintdifioh Nt EdHlive ohd ofl @hdrl &ubQRikees to a
or nore substances to a 5 desired depth in a target

tdesisere depthr irexaatapges, tissoe.dddn exampley s clehizer al vaocipen allergen or

i.mmunogen. tqQ the, stratumcaorneum qf. h ' n
PR Re Mot nihe ooy 8 AN Riny ARGe Hhi e SrBBfment, o
TAMBBA | Bebof@APT toS Qe t vehti®P Scothprises PRVistipdg off 1) providing a

m croprotrusion array, the array conprisinﬁ¢a platen, .
tTRISTQIref EsinIC GBSy ShhArEpy GPEPEPRSt 2 uRlpten, dbg rrlaten comprising a

erern, "a etdge connect i
rrctherimt 4 pidtan edgtr tamrecting ale alit@plutmnion swfatade amr attachment

the_ surface of an, abrader base, a, spaci.n f. ch el
* | yEaeeer Bestrass a9 BraderBrse. ATRIHRE ok irhﬁgvéir}%?a‘f%t‘é(een two or
al i . of r io0RE » Or . On . :
Rhyfe Ml&)‘}gl‘aﬁuﬂb&{ %Pa%: ﬂaﬁﬁgﬁglﬁg{@%ﬂd@noﬂﬁ m&hted %@ or-on -the

m croprotrusion sur wherei n each of

« tingropretrasierosurfase ofithequiaten, whaeinaach efithe miveopsetregiinsgomprises
edge, .and |1).noving t i cropratrusion array in a .
e 3P e HR s L B AP B s o it

th88MEo O Rk HdesuARESST BB Hisdudes Biovide HRALRjthelbia.
present methods include a variation whereby the

N gqg)@géﬁjce Ofhe’ Pg:@%%taﬂl%ﬁl%d& Qndigddel VMehRH RhreBy QUé A@Bstance or

at Feast so the m croprotrusions, on spaces

osubstenats thdewebinereh erdpaidedfon dtdeast somgraftthe siieteprotrusions, on

b draieE B eeR b PRECRL By vt s SAch & d8bes or channels

90

25

30

MinCHAGY Srefadt Gbkdimdnts b tDpbdng ¢hielodsP (i Baseprofrusion array. is
handl e so that it can be used to abrade skin or other
tattached toor base or hpadle 5e that if eavobrsRged R @hysdg slyin or other tissue more

e ' nts of the invention will now be descri bed
izt

ference to the Figures 1 - 8. As is disclosed

OB o ¢ BRI T B Bien o7 8 HEERRL il o, b deresiped with

AfeferbiRe 16 YINEFigt®s 10- Bl |ALSE dakRs@bhdrene the. pehanrtibed €bthe platens,
as_one of skill in the art wll conprehend fromthe

piécsepipirugdenscangspatiernst ¢fethggpgsephinvgatighharedpo numerous to illustrate

| ﬁé% i%?bﬁ%ﬂ%a?ﬁfé a%) Nae! SV EQLL! iﬁ%‘éaﬂ}t Q11 RloB iR %&ﬁgthe present

erence resent specification wthout un

© edipelosui® nhainany vari42ioae 8 nidbitradeed ef thn deventorrcaubeprigticed with
.m croprotrusion ar r%lol igﬁl udeg substantj.al ly

plesiteicelp MediesepuSPRAICARP IO W) VBGE PET R EHO,

plurality of triangular ) . . .
[000081] With reference to Figure 1, microprotrusion array 101 includes
substantially planar platen 102 having platen edge 107 with a plurality of triangular
frustoconical microprotrusions 10 disposed thereon. Microprotrusions 10 are aligned in
parallel rows and are each oriented such that the respective base edges of
microprotrusions 10 approximate a straight line. Triangular frustoconical

microprotrusions 10 are attached to microprotrusion attachment surface 105 of platen

19
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30 frustoconical mcroprotrusions 10 di sposed thereon.
M croprotrusions 10 are aligned in parallel rows and

w@e®@4020m5 ori ented such that the respective baReT/E8e3026812

10 -

15

- sHOWs®a nu
' otrusions,10 and their..r.el ative spacing from .

- oHIOBEY her FiePtofoe Py shsntall Rtae g 1EdEgr oigdprotrusion

L+ SRERbETHT 101 eohf Rl 3br WSk GHiHRA Sikdulks 02 Rotatibitd] @pplicaiod Bdd includes

20

25

30

of mcroprotrusions 10 approximate a straight |ine.
Triangul ar frustoconical mcroprotrusions 10 are
atQ2a by eatthesiveri lsnap praddings lsetren tbgamnwalding, rdramay 185cefmolded or

8t R 048 S AR e B i

balt&RativelFlaRe Bstoodtied Mi&@gfﬁiﬁl@iohﬁl negrte! prodidedphigd &Nithography-
102 as will be recognized by one skil]ed in this art.

Alypepiesessy divpicallper Hlpigs serbiintaen #cOripg torthe d1vsptonyegp a surface
?ﬁez? P %S&dl W Lo {)ffi't hidrogha p;l??se%ﬁ YrR/%nf?&ngeﬁét %imite?l1 to Triangular
ypi calTy, a pl P ng to the .

aten such "as aten accordi

| fitodonival hdsropraitusions €105 vatien tamirde it al small ahesaf add could ‘be

resent jnvention.is_not |lim

cn2.. The p ed to .
| T@Hpé‘_ﬁé @ arcropraiuEions Af &g POHERDHROY wglﬁ-oﬁgﬁ% degippspf the mesa-
t b8 R eScrived 3 MR IPatdie 6351 286 vkt & helén irlfélgfﬂo'rﬁgd fﬁggeference.

roprotrusions of ‘the pointed-type as well. Furt

m
des of . - e. . i c . .
oSS bipfte 3 kR CERRG ik (britrtiol B8P thown in
[ PiRORSE [shéwigrteveled,splatep ed P BT ¢onmestingvgubftaiitiedly planar attachment
m croprotruysion array shown _ in 10 Figure 1, ow ng .
bBFEred0> PrasERsiEriEey PARIE BRGTERIOMHE 08 awgwnw_%&wg a multiplicity -
PhEEaha il TR cal Ritrbf6RystOR M dibhoiblPeddhl Rlthefein. Figure 3 is
Y r

anar- m croprotrusion surface 105 having a

-nad eidgd visw wi thé miciepngiuision furays shewmiioafigures 1 and 2 and shows

m croprgfrusi ons 10.di sposed thereon or therein .
FrpBtally (e R EeDl GHTBPS | HE niCePOR: Fsiibsientilly - planar
i YprofaNen iafadbintiat Q8rficealth By dacklsd P¥en edge 107. Figure 3 also
subst'antially planar, attachnment surface 103 connected

1 Shosistrsmakinligity pf priangalar fastospried ppistenyeiresionst taenshisir relative -

S ragl g%oqigg?éaé/qoka%el ed platen edge 107. Figure 3 al so

iplicity of ‘triangular frustoconical

configured for use with a circular or rotational

-apigienc Hi2. ontheanlgtann 0 pad micpeprpiragien, aftachmerr esufagy 45 of this

é%%@?%gﬁnﬂ %ﬂ%gé Eulécsié g&tgﬁnggrﬁ{m{ﬂro grgcﬁ)61£5w&f ad BeSs devoid

ri Ses areas ntalning m croprotrusions
166 ams migoproasisiane d98.deAmiasl 106 fandnh08may apnstitntesiacges or smaller

SRappRPT SHPasB DL dNe S ERo e STy Bhindbs seope o tis

FlpQutton? and skill lbebgiotid hirg tBRIbREABE 68f ﬁl'ﬂi.r&%rotrusion-free and
invention. As will be nofed, the conbination o

ninieroporusias-contaihimgeareasdl (B5andi 8agivest micsdasraycldatthe appegrance of -

ar eas 6,and 108 gj ves m array 102 the. a rance .

o SVaoiiige Brpaler shtom ) Bledf eftns i 1XE pE BTG s be
Cafthdl B8R BRpe oY Y iRekna6A 86.1 lnreRfis Midrbprotriifien-S6@8iRing and
of this invention, i.e., numerous o .
nindgregrebusioriisn atcen (iarian §f epdbcedinistepploeiersdasity) ee

areas (or areas of reduced mcroprotrusion density).

[000084] Figure 5, shows an alternate embodiment of and array 101. The shape

of the array shown is a circle but may have any shape desired for the particular
application. area 155 is devoid of microprotrusions 10 and can be merely devoid of
microprotrusions, of devoid and recessed as well, serving as a supply reservoir for the

liquid substance to be applied during abrasion. Area 155 may also contain a fluid
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[000084] Figure 5, shows an alternate enbodi nent of

and array 101. The shape 30 of the array shown is a
wa@eoglhzobiit may have any shape desired for thePCT/US2003/026812

particular application. area 155 is devoid of

m croprotrusions 10 and can be nerely devoi d of

riassagpway (negisbown) tof aniuudsrlyingnehbsteness sunpliasesambir, (not shown) for

SRR B% pdr B S Bnck SRR Bt heso Biabtlifon, ' A'eq 155 may

- ' 2 20 2
Ae3e3005 Beds oo hopn by od ﬁs@ hffayent f s aray of Figure 5
upygledrhay) Jf@l%ké@%tc%ﬂ%sstﬂ@ Bls¥rvo SR BT of( FiQhre S OW Al sof Pbnnels 158

supplyrng t active substance during or before
5 awhiabisene t{> oceinssld diragtthe Buid isubsange fla retaisy thasubstansd within the

gt e e Wb Bre Y B b mlae 15570 L?éu?fe 5

' s 158 5 which t
paiel hehﬁmf tpastiinerel Rt iceomrriaensy D Higufe s b 6 are arcute
WHd18 doRGigure [% b X5t nﬂetélﬁﬁg%é ﬁc}‘m&"sﬁl’ibtéﬂc@ 'té"ﬁé adthiidered within

dlsplacenent i sposSition of

nthe elojasion sitks 0o ns)sumefanakﬂy,gwles 8 contings @frthe anr@wéﬂeéf

-+ and also configured to assist in retaining the I|qU|d

10 s[lﬂ)bé(l)&é?ﬂce tEigin(e Achows st preéuiredi ¢hbolimbiteo reamiiaoarrays with the

‘site, refea withint confines. of the,. .
PG el or CEohDdatedpt roudeanEie e o piaging device
efBQsi-aBAl cféiméchﬁl d9- ?é'rﬂﬁfgr &Mﬂlc‘ﬁh&hs&m NRhet en | filed concurrently
attached or integral forned on an underlyl ng base of

ahﬁrabnlaonmmud@eketdl\bclRréé@AanW&?HeﬂlﬁE@), i the contents: -of which
B AR ORRAbR T By RibeBin o tibcsmstodapSit e lasp odee 107 i

15 73@2&&%@&&)%% leht fﬁmtasmtszoo 19Tab¥ti 7OR mdPE @yiferdBly)abey F0° to 60°.
| ncorporated y.reference, In this enbodi nent the
Pk eempénge tho Histance Hfresa ke é@cmaot&sl%nalr@cefl%rf@nﬁhe base. 160.
f t o
Rl S0 8 0 1A SRR AR Bloprorasons
"' sL {met shob@bint Kigtilee8) beittea 3@ing Hﬂ:we&mphehncmpmﬁrusmnﬂ atfrom about -
.. 105..conpr | ses bed i ndi vi dual .abrading. .
TS o ebas; ahon SuRieho il ton T SRR g9t fRpEojmately 400

20 Sﬁi’&bﬁ@tr@ﬁ&ﬁ@eﬁe? cfrperérGE PRLSbA @fir'f%slogfalgd I AROsSe taper, which
n00" to about” 800 translates to' a density of

aprovides freiaslequal GoepiCared @trecvpttydadlus~,| Witke pégropnefrusion surface became . -

M croprotru surf 5 has a, r.ev
c%ﬁ %r Bvla(s)&)? algjgo ]’tggl Aé%&cregﬁed tléet g%tgr eége cﬁr the circular
r @thdbd. ardd woillg bei aCbEan@ﬂ @tghm?daﬁmy glord ea thegrielosy tdahe rotational
- or was of uniformw dth as the radius_increased,

o@tI%rPlé@Qé 0% plsp wempripes and addigipral eveled edgenddt M!&g}protruswn-free
25 %J @(?%’8 ek Tl %aﬂ-:%_)% ?fgﬁﬁ %85 I%ﬂ'{ﬁgﬁﬁ?en@rﬁﬁlfélﬂﬁﬁgcet leﬁegﬁmg port

|oﬁa axi s O conprises an
atisfl supphied thoevbitatteadde aﬂirﬁmsﬂb&sclr@m@wmmrm fluide stoR2ige reservoir
pace 8, .serves as a reservoir in this enbodi nent.
Fﬂloé"ﬂ]gé‘%g‘h%eémaﬂdélﬁ &Msi ng port 162 supplies the
substance to be administered froman internal f|uid

sk0Pa%Rd r esERe/miGroprofasionitisamyeas A08 i soRjHpRsWnith the platen edge

107 and the shape and configuration of the microarray will tend to pull and direct the
30  liquid substance toward the center of the array, counteracting the centrifugal forces

generated during rotation.

[000089] Figure 8 shows an alternate embodiment of the invention, which is

similar to that of of Figure 1, however, the difference of the embodiment of Figure 8
21



[ 000088] The m croprotrusion-free areas 108 in
conjunction with the platen edge 107 and the shape

wa@ea4oz00i3 gurati on of the mcroarray wll tendP€DUR2003/026812

10

and direct the 30 liquid substance toward the center

of the array, counteracting the centrlfugal forces

credethat ameb cntgoﬁ Bigatd dnis thatothdsembpdigene vglisesoapolan array of
ngsf‘?c{pg? sbor{gﬂ arb (r)]ﬁ&*o%fﬁlil%ﬂ?es d q&%%tn't 8&égnv%?tﬁgrads ally outermost ring
di $0f ehn@thodiméMef eRbpetam utdizesh gedueeBmictdpidBusion 10 count on-
2004/ 020015 PCT/ US2003/ 026812 and the errbodl ment of

- Fmviermest ring 4 BAtwithi subsientallymiha saine| nymbera of gnigroprotrusions  in
...3,5{1%03{] 1n%%és‘q gsﬁﬁmg %JF#EHIBE §lg%q8? alﬂdc 8:%1%% 'ﬁfé Ijaéﬁahﬂfl’rfggw from the

Tdehter. eEﬁﬂﬂWHEfntthﬂeilgte incneasex then;pamng ibzieseen mleﬂip&&thsmns 10 on
m cropr ot r usi 0O count an out er nost rin

SUBFPRA rlagﬂ;ﬁ tengtiyelyy MsePIGPPIRITEr gD <6 w?éh& ajrgy gould be
e r
gﬁfzéﬁ)ﬁﬁh égﬂélje?ﬁ)% ?oﬂcfﬁg?n@ﬁ %e 1%2!1&1%?3111111%0%&61? to a drug
Efeﬁe&mlrvel y, this deS| gn increases the spaci ng between
m croprotrusi ons 10 on - outernost ring 180.
Alobesatat i veFlguretMOmis@h@ttemhtelmihmdlrﬁmtoétheqfrestehﬁnaerrtﬂm, which,

~«could be replapggl W, th a drug effl uent r

vis hegedien p siohifagiRlatew A Apsigh PHMCRICYOR ¢ 04@@%3&@ difference
Jﬁomﬁ@@&%dﬁ&v of ﬁ%ﬁb qu% 1@%@%&6&%‘3&%"3@%@%{}{ v@ﬁch in this

e present I nvent Is based on a siml

o pembcehm&mzis c@satgmttem ctehgn;mf e\plobuu saterdh Stowe m the t‘@mee 1s block 190,
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5§ oot Eeb PRl v B Sorieh S Forbf abou e

| SAREE8Rr JTPHET 020 BIbE 90Fhad ah Gparox Rkt 66° anBlOWth ith apex at the
the figure is block 190, which is a grouping of

madxabmrmrmﬁ @lmloﬂoTMpma il pa’f@m @%mi%wrammrm@r@a the surface ' -
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an approxi nate saexa

: 'T f@de af ﬂﬁ&ﬂtva{tagﬁs af Isaélﬁﬁl déﬁgﬁ is ﬂi@t ﬁhe raﬁgla ‘Wl thaypbé thosan in such a
- of .m croprotrusions oss_ the surface pl.aten 102,
~ plagugn il aj Ciialinzﬁl at%b%{?ane%&%e% adiargd bl é?ﬁt’h Bprgaple, if a

%551@51"}11&?0 gt?l\ﬁkig] s wiie cféfateﬁ @ﬁt@ﬁv‘%t @T@oﬁfmlﬁ B¢ B6Qyet were to be .

eS|gn|st eange ‘ be chosen in such a

Tm«:d) and lcapied 4 tieaes ealbouta%(}fieﬂfem mwedld be wedh rracipetwml between

'rﬁ é:cgﬁrr %'P&Efm ‘ exar%lh%g{ gau@%ehutgﬁed%a dléchcé the flyid, which is in

Ofthi¥ cBmuBfoati¥ twitheneabRleP fiternal et @l viadses iBdhdplaten so the .
,.times about 360, there would. be a 4 m crochannel

blaquig évbstaeaaj: at ditvensiresorssitutigeSwidnvill teadh imreanain ot @braded area.
uf' A %gcon Oe \r&ﬁ%] ta'BFoc lgﬁ e ¢ LC& I1?0d angf blé' (atlhzed and the

nirca F i'ntern r eservoir
pﬁﬁ@@g@&uswhst ﬂﬁy Measpated dlstefme frdnh qudidnmeteb (oA nh@rdy)fof the circular
di.l uent/reconstituting . fluid will tend to remai.n in

t Platenp "W this & copied; Andy Tetaissh dore Raldileof 2 BPRIES 2 single strip
2 Gr&chafinel 4 t&%@edn?éfo% a Wdnldt e(g“ the {;‘el“hls mi rochannel may be

m croprotrusions may be space i st roma di anet er
(wtilized dodirugf deliverycorr adtekmatively, could be utlhzed as a directional assembly

feature for assembly of the platen to a handle.

[000091] Figure 10 shows another embodiment of the present invention in which
the platen surface 105 is a multitude of platen surfaces 105A.105D of variable height.
As shown in the figure, Platen 105B is of a greater height than that of platen surface

105A, however, this is not required and the opposite could be true, in that the height of
22
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platen. Wien this is copied and rotated for a total of
2 copies, a single strip mcrochannel is forned

wW@erenx00as di aneter of the platen. This m croche@mekb20:926812

be wutilized for drug delivery or alternatively, could
be utilized as a directional assenbly 30 feature for

adgempirfacofl 05 B gopldbedess thanghataiplaten mfme) 983A Hindhis éigue;  total

0 t her ~enbodi nt 0 e present |nv
e DO S o0t i ok e "SRG 110 et may be
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anierapmetwsionsolemeay be ob aey of theabsgpllastms diseussadas thigyapplication,
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1pl£t§1|i GEHes | @A Yo BestHtdokiplide t1ef abesb@@Sandsh@yleldRry process.
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is foréign matter and not related to t operation o

‘ tﬂogmng\re«mdrdnn th¢ apddock 1sAow¢mdem§o thetthicrapgiotrusiay arzayel 01, after
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rer gl G o PRy bE ¥ty RO flo Jlsitkfiodb ol fRoprotusion
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process creates a slight doming of the part, which currently varies from approximately

0.040” to 0.10 inches in total height from the center of microprotrusion array 101 to the
edge of microprotrusion array 101. Although the process outlined is representative of a
process for forming a shaped microprotrusion array, it is not the only process and one

skilled in the art may alter the order and parameters of the process to achieve
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WO e@ghz®1m St oppi ng point, mcroprotrusion arregT/isi03/e26812

10

A Pﬁten%eggﬂ %ago%q{tﬂl% tot&eeft@ﬁlefﬂﬁlc}ocﬁé&ﬁ*eﬁce of the

15

plastically formed to the shape of the formng
mandrel . The next step is cooling mcroprotrusion
asubatantiglly the samectesult, twhipleine fpanedhaicropretrygiomarmay vith minimal

V\Ee fortmtn ndr tl s substantially maintained,
|815%% ?%Bf 3" Fg# “eul ar shape. As can be seen
ofboDPEHL ¢ Fieyin Sl SRy cPAERSH PbHHBpPB e which

Ot@4Ricrdcarthel3 0568 ek dé Iﬁjd Be btincdd ﬂﬁﬂi&&nﬁﬁﬁh@i’aon of the

of mcroprotrusion array 101 to the edge of
nilmg oesaveingd che 4nkl syrfags of ﬂhet pbtﬁg:hl‘@%d)lpugo@@ﬁ@ 362 is in fluidic

0 %tl | ne‘?}? tla: (?sn0 %?f%%@%%{,é%sg Lo P?Pf?é} ge?yt hog% dns 0% Bneter. Tn

" PAQBESS t&N6clefe mistdptdtRdions Id'l emR¥échamyel @308 hdvB Ebeen optlonally

order and paraneters of the process to achieve 23 WO
2B02seP 0da B amrrl Uspoogreaesid condission prongrtisp of eicrpghgnnels 305.

rl%ﬁéiJoE a:ﬁqgla I apsbr §)§féﬁ% o‘ﬁ ‘igéh% ai{ﬂ%ﬁ{ﬁ s Adially from

m ni ma s an en surface.
[ 0RO 412 FlQJLf[(E £129 shqwsﬂaralobhmmmn:’aﬁdt rend drfig tdeservoir, and is

|nst nt invention in . which the ﬂcrgcgannel s 305 have

tHRROUSe ! COMMBMIEEHIR o FIFres maively, a multiple.

ten 1 ug orifice 36 s in ui dic

catl
abpr o%]ma i e?@m@? g%ss | h&ﬂ%ﬁs&e ?(ﬁl{ﬁ/(ﬁ%a{tl ?Q Gyl t?en mlcrgarr%ys the materials
t fromaek of gvhmlx:thapwwi)usj seamnss hfy matle Ipmnhalmlel ia 1300 welvihe arrays

,bee optlonal recessed into 0 increase |
£ pRIfae Lofﬁf AT gtanésrealrstlﬁg it rfé%ﬂi@egwgbsl a material is -

ftl'r@ﬁﬂﬁ'ih” &hnd 380 siisstReP %@ffﬂg%ﬁhﬁéte@e@ klwhiee B&s%d ltHen this material
width and extends radially from 10 ori-fice 3

Cpiiopentye V@B Zends td podrterdet the closign chatattenstics o)fathd hugy and the array -
d I
S e O e SRS ok TS T R ot

.. degicolirseRyatéreal Uidatrheifslnda Her @aplBydd® MMk rRe hﬁMﬁlsS%ropemes and"

26 [ 000095] Beside the sha

conflguratlons of t
gk hepagere; ﬁ@leﬁ%hmaf@w ayusgdedt of which the
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counteract the 'design characteristics of the array
aidhe aepeadediglaingoul d di spl ace nore fluid that if the

-array was made with a nore hydroscopic material. O

course naterial treatnents nay be enployed to alter
the materials properties and- 20 . ,nmake them nore, or
| ess, hydrophobic as needed. [000096] Wile severa
enbodi nent's have been shown to illustrate the present
invention, it will be understood by those skilled in
the art that various changes and
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nodi ficati ons can be nmade w t hout departing fromthe
scope of the invention as defined in the appended

W@ b@ins0124 WO 2004/ 020015 PCT/ US2003/ 026812 BIKUMB03/026812
What is clainmed is: 1. A mcroprotrusion array for the
rotational delivery of a fluid substance into tissue,
s@LAIMBray conprising: at |east one platen, said
pl aten conprising a mcroprotrusion surface, and a
pivakheR cedged isavi ng a t hi ckness, wherein said .
m croprotrusion surface is suitable for attaching a
pl ur al { tA nfiéroPlofiuSiBh Qkrh flr SRS 9Ery ITAIRI A subBtance into
plurality of mcroprotrusions attached in or on said
niissneypaidtaragicompsisimgace of said platen, wherein each

of said,m cropr,ot rusions,_conpri.ses_at. | east one

ccr api HASEORRIREh R ReE SPRBHSSE o BrgroBTB e B aurtece, and o

r flhRh RHSILhAVRANS thiSkdksh, SUBSIPRAEMIRbRoTU6n BRERS is suitable for
selected fromthe group consisting of

i #ftashingiaplephiotaf micopropgions therepneordhergibi e recesses =
bet wee ' ] 1.0 I . .

oevor BRI PSSR QLS NG o o T BB Rsion soce o

r @fiplattnvhéreii cath ufsadmil@osdotrision e nayrisePatdesdt e@sscpdping
m croprotrusions attached to the platen in a pattern

a t€f to direct said substance toward the interior

of sai & 18! 8 1908 Suarl?R tEAARRIAEIS, dalt dbGaRleAtlhing means
m croprotrusion attachnent surface, and conbi nati ohs

t $edactanlf fro1fd theTgreup commistiog of Indéramitroprbteunsedmspatieg paietog mmre

of attached m ccfogc;otrusi.ons adaIEt ed toddi r. cg sai d .
TR SREE 3t I BUEORIPRUROnSy onf PTHBO AP Ev i PhER apgfrusions
desdrirh &8 aread of AR hRYoRbtresicd dendity, W behdreaess &f

said mcroprotrusions further conprises: a. i
minégreprpbryiors atachrskie theplpten ima pafésan edaptesd toaliigctsaishsibstance

Cj LenGe; . a M ctoprotrusi IR . L
iR S RS or B e Sl i M b e risroprogpion
satadhiastsurfaed)bad cérabidatichsthaesiprotrusion tip. 4. The
array of claim1, wherein said mcroprotrusion surface
conprises a plurality of channels di sposed between

said mc r\Si b . : '1%% :
wher e |n% T;Ha%%ﬁk‘iog r%%g{r}&f %ﬁ?i%glntﬁf g%gt g f étgér%l&; rrngérrné% i
padapted te digecttsaidtshbstarce aympsiseseareas 25 differing microprotrusion densities.

)

3. The array of claim 1, wherein each of said microprotrusions further
comprises:
a microprotrusion base having a base center and a base circumference;
a microprotrusion tip; and
a longitudinal axis having a microprotrusion length from said base

center to said microprotrusion tip.

4. The array of claim 1, wherein said microprotrusion surface comprises a

plurality of channels disposed between said microprotrusion bases.

5. The array of claim 1, wherein said microprotrusion lengths vary from said

platen edge to the array center.
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WO 2004/ 020015 PCT/ US2003/ 026812 6. The array of
claim 3 wherein the thickness of said platen edge

WO 20040%00iF om the outer nost portion of said pPEL/E82003/026812
edge to the center of the platen. 7. The array of

claim1l wherein the at | east one platen is integral
wi th a6.sThd arcay ofelaim I wherein th@ﬂa@l@uessomf\sa@@ atgn e aries from

Pl gt R of it O ERRR B Puond RiBho o

thereon. 9. The array of cla|n18 wherein the at Ieast

one fluid substance retaining neans is dispos

bet weeh Em agrayy wb clgim dovhergin drce deastigne n&@tﬁ%tsria@glfaé with a surface
r&%r ﬁb gce into skin via an abrader device

conpr s eps of .. positioning at |east one

array of abradlng n1croprotru3|ons at a delivery S|te

on the skin of a subject, wherein said at |east 0

array $-stherarayieéalais laerﬂé‘Hr"QH‘@Fls%We &1 mogHleTeRs Myt
2l gﬁrgtrna&w@cﬁéa%é} fRGRREGR! rotating means

to rotate sal 8 array; nmechanically rotating
the array of microprotrusions agal nst the skin of said

bj ec th f.f] nt for e
*oune o ey ag Hafh S B aedeait soRid Stangs retpjping means
Skl §bed O saldl t9/oCdreors Plaierst I at um cor neun o
*-applying a liquid substance to the skin of said
_ Subj ect at the delivery site prlor to or
|t t
ST RSl o bS8 e ARSUREL SRL R Al a8he

da}mly@hygﬁlb@%pswher ei n sai d at Ieast one
m croprotrusion array further conprl ses at | east .one
plat enposgtwnanaaatéfaéhoww ofiehdiemicransepisiqusiabp delivery site on
S SRECO ARG, ABloH B1d tle ond AR RAUT P brader dovice
acdrhprisimpessabrader Housimg armia mbchmoahro@atmgynefaus acﬂmted to rotate said
conprising at |east one fluid substance retaining
3, said substance retaining neans selected from

~ the grpuphmRARY $thigs @E abBy Bﬁmld?bfrbﬁﬁéi@ﬁﬁgﬁhﬁﬂthe skin of said
‘SpaCI ng, one or nore-recesses bet'ween sai

niubjes mathrsuEicoms | forgmtp disruphandesubstentinlly @gusteptothe stratum corneumn -+ -
oproL r,us e a of reduced ‘ ,

PERS B Ghe e rialRG i B SR8 ot cas o

m crop dﬂﬂjﬁﬁg la®1E1§1dadub§tﬁﬂft%do i dkiteoff¥akl wibjdchatahgadliverynsite priorto -

adapted to direct said _substance toward the interior

ofr Smuliangopgly withteldgpeshgpicalqtatiqn o§ said grreviand| at en

hvor oofAH, A A AEUERIE salihe gt orDl nat one
met hodwhereor szhchag least mheanmrd;ﬁotmdm aray fegthel calpades at least one

housi ng.surr ounds
platen, said platen comprising a microprotrusion surface having a plurality, of

microprotrusions attached therein or thereon, and a platen edge having a thickness, said
microprotrusion array further comprising at least one fluid substance retaining means,
said substance retaining means selected from the group consisting of intra-
microprotrusion spacing, one or more recesses between said microprotrusions, one or
more areas devoid of microprotrusions, one or more areas of reduced microprotrusion
density, one or more areas of microprotrusions attached to the platen in a pattern
adapted to direct said substance toward the interior of said array, one or more channels

in the platen microprotrusion attachment surface, and combinations thereof.
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the array of mcroprotrusions, and wherein the abrader
housi ng conpri ses at | east one housing el enent

W@ edoao2mds f rom t he group consi sting of an uppePCT/US2003/026812
housi ng, a | ower housing, an inner housing, and an
out er housing, and conbi nations thereof and wherein
at |l east one of said at |east one housing el enent

remain at i ona dutin he hani cal _rotation_ of
the"m LHuRoRRRE eeoidindl) il (RERRA A abPidotng turrounds
d@iae@y lof midepiotrusiogy] aAd ¥hBin the abslerhavking REmpLibesas least one
said at |east one stationary housing _ conponent

r belisingselerhent selgeted Epmathe gravipsensisting afifa ugaer hassipgsa loaver

t b ex [ C i.C Lion -0 - .
ol ks - AR Rher RSk b ondbifarions thereof apd wherein
Sitfleast d2e of@&iﬁi a[t&éd@ﬁ@heﬂﬁmf Sihlg‘ielumdnoreﬁﬂle&hsmtétg),nafyédﬁrhgrthe
conprising the step of applying the abrader device . .
winerhariqa} BxfedionrahithrcmicarRIOESIoN arey, ded pigen srid gRraderdeyice is
S . . . J O o .

B sfictibd B MAR br G Sulghl B84 ot B Sfichary housing
1ldompérentietiudel ¢heatbndetiey ofitheskimpt thedl dediveryl site t@flexadindsg

to the.skin of the subject at the delivery,site a ] |
et e ot PSS ep o b st B Sp ey site.

-mechanically rotated. 14. The nethod according to
claim 10, wherein the substance is applied on the )
ski n ol2.tThe methodanconking tecclainy 10, &rthes compursing thetstep of applying

- A ?ardeldgevvlicceewiltﬁa Bl%%ilette{'n(%ﬂx%g ar%%mtltho% for%g lté e rd%li\‘cl’érgr Site %Z the skin -

of the subject during said mechanical rotation.

13. The method according to claim 11, wherein the abrader housing releasably
attaches to the skin of the subject at the delivery site and holds said skin taut as said -

microprotrusion array is mechanically rotated.
14. The method according to claim 10, wherein the substance is applied on the

skin of the patient at the delivery site after the abrader device is positioned at the

delivery site.
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