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WD 2004/ 019777 PCT/ US2003/ 026813 SUBSTANCE DELI VERY
VI A A ROTATI NG M CROABRADI NG SURFACE RELATED

WERPLIOOATT ONS [ 00001] This application clai ns PeT/081003026813

to U S. Provisional Patent Application No.

60/ 406, 694, filed August 29, 2002, which is hereby

| BUBSTANCEDIWIVERY B A ROTAENG MICROABRADING SURFACE

application is also related to U. S. Application Seri al
.10/ (Attorney Docket No. P-5369B), and U.S.

%‘%ﬂ«lﬁ@@l@tﬂé@ﬁlﬁm‘ﬁo 10/ (Attorney Docket No.

P-5370) both filed concurrently herewith. FIELD OF THE

r{ew@l ' Oﬂal[s %ggﬁ) g Ig:?ma ‘lf)ﬁglﬂhrgﬂotn[gg‘;n 'Pt&n&&%{l qia?e?lt tA‘i’.)pﬁcation No.

Y 406¢a9K a filed, Augmst 28y 8093, ovhicls isdherelnyt antonmraedrévwh@ﬂ:r@fce in its

abra .the tratum co u [ deyi
ga%f it AP RtenRy Hpened b Sh abPRER gL 10
GoERPUNBCIr NbE B- BM@ESI @hvd [ DOD0AppRedtioneS¥rigll No. 10/ :
subst ahces to the bod£p rough the skin has typically

Héétarnely Ragketido. B-HK)) tbgﬁlﬁ‘éé@lcﬁgelﬁbdh@‘?ﬂthg es to
facilitate intradermal (ID), intramuscular 15 (IM or

t q@fbﬁs ection. These net hods are painful
?%téﬁph(gﬁs ect, re(gjdl re the skills of a trained
practitioner and of ten produce bl eedi ng. There have
k{é@@ﬂZ@f f ©h¢ pres¢mt invention melateh és 2 notiwdcandntesipesfobgbrading the skin.

oS 6, PRERER W SuBEE D SRR b M st
td@)hﬁélﬁm agmga%lvl\ée 1m§é&ﬁﬁ%§?&@r i o w@ldny & &0abirdihg Surface.

exposed Vi abl e epiderms 0 [00004] This technique
avoi ds the nerve net and E@aces t he bi oactive

BHSKGRQUNR OF TEHRINYBY TNy to bl ood vessel s and

| ynphatics for absorption and delivery of the

jg??dﬁ”"ﬁeg%g%h&fﬁ%tahﬁ Bofi% %%%thgg‘]@l% §k2{?21%§|typically been

very of vacci nes, eel
pavésivey irvolying desllesalide syranges tcaﬁacnlitaﬁesntradﬁhlmiah (Dt ingeamuscular

entln eII I n.canparj son, the dermm r .25 .
BOVd pettaras S bRUGHOR: hoSP Sisshods ats bERL b FEgEn PG require
Ctﬁé Lisitls 6P& hlaﬁlemffcunbﬁé% aﬁ& ro?t%ﬁ' BraRENBIBAARd Tﬁ@fe%"vmbéen efforts

do not contain nerves or blood vessels, so this nethod

Hasveiseme dhisa disadeantdged bly ige efdeviess atligh pards esirahen corneum,

i bl e R0 P S0P B P S e

P&Eét&l%%@@éélﬁ%ﬁ%kg thd Q&ﬂvﬁtil@e;?lﬁé@ﬁs art r eport s a

vari ety of devices and nethods for disrupting the

[00004] This technique avoids the nerve net and places the bioactive substance in
close proximity to blood vessels and lymphatics for absorption and delivery of the
substance throughout the body.

[00005] For topical delivery of vaccines, the epidermis itself is a particularly
desirable taget as it is rich in antigen presenting cells. In comparison, the dermal layer
below the epidermis contains fewer antigen presenting cells. Furthermore, the stratum
comeum and epidermis do not contain nerves or blood vessels, so this method has the
advantage of being essentially painless and blood-free while giving access to the skin

layers capable of responding to the antigen.
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stratum corneum for the purpose of delivering
substances to the body. For exanple, breach of the

W@ 20avwTrTor neum may be achi eved by punct uri ngP@EUS2003/026813

taught in US Patent 5,679,647 to Carson, et al. This

pat ent teaches that narrow_ di aneter tines, such
{99081 5 Fias loropFt dendTiécs VRN Of Glevica 8RG BSthPUSKIoR disrupting the

SR AP 8O GRS o1 FBRIRaSABEL B oo For cxample

dedacly ef yheadtrasune honnumrmajr be nctievetly pmictmhlgTdsetaught o @S Patent
S uch devjces involve ncturing the sk

St do TiRte <AL STRe ST tAchet A e aterer Bt magh as those

Fhurddeh QSAE&Ns3H ot ﬁi?)‘éﬁ:uhﬁ QRPOtELts WRd RABEH! tosts O3 I%BZoated with

US Patent 5,879, 326: and US Patent 3,964 482 teach 10

pobautiiotifles s digonnalentisios nadimsts fccrLdeﬂanlgf oiiss»mmmteuﬁls into the

&Fllr%e cﬁ\élgrl}l’tghlog 4{20008}153}}0‘%3 g\r‘?fe ilﬁv%ﬁve:s q’;{lﬁ éfﬁ Slﬂglwnh the tines

abyubfligng infactfifedilsiifectiinth R édacad| s@bét&ncet he stratum
cor neum of the Skl n The invention is further

directed to a of __oht ai ni sanmple fromaor f

t[ﬂ@oa&| |U§ ert%F 5&Oi§8§uH§tP@FFélé 5»&%9(%2?41@%@5 2ty ér?6é1§82 teach
t hrough the rotational
Sl?ﬁan a?@gﬁ%gﬁ]t ﬁg gt ratum corneum [00009]
Subst ances to be delivered particularly include
HOMARE GFUBEEINGENTIOMCc| udi ng phar naceut i cal
agents, nedi canents, vaccines and the |ike. Substances

;@@%ﬁ) at J}"laeh}%%ﬁ@ d%‘feln\kllgrg lljsl, gir%fcgerdr@o a?.ﬁl@ﬁi%gla%g &Ofg for the rotational
dBldduRy Fahe 4k, &hd @bﬁi&ulaﬂ@, thb @tritﬁmmoﬁfeuﬁf of thewkiar The invention is
el s, qutlons suspensions, and creans

qrc@re&rqdywpa anethe@ of RiiTBREEh F3IPlSy o) ox, &y theydeliygry of a
[
JEBHAEE it the S, AL A3t B AR BRERRn, MrbBEE AR Sotational
tabmdmgvcffmhlamorsthelsurﬁummmeuna nmet hod and device for
preparing a delivery site on the skin to enhance the

{very.aqf a phar cey i cal nt. throu t he 5
300008Er shsrem ap Dheodiveic, BHugnY] ReBRe' Ripefve substances,
whah@ng Bﬁarﬁﬁ@édﬁ%ﬁf—‘ eh‘é‘saineéﬁﬁtﬁten@ afcHifePRROMB gilte 218Ubstances may
ut| l'ized by the body. Such preparation js accorﬁil i shed
e

the in h@llmcsrdlqsmd formg| é@pe@émg@nu faymaylation angtdelivenyanethod. They can be
he r r .00 Vi .
TRRGEER L I 4 T RO 8 LB gmgons. nd
taeanst r alf’dﬂicﬁhflﬂepmferfeﬁoﬁl@dlﬂtma&ﬁ rfen} delissgyeby eipr amtinids of the
an attractive target _site f8r del Igr\ég%}élé?()f vacci nes and

Jnvegtine mohile ypesingse allggsenssnd gang aFacci nes
(both genetic and conventional), the 2 WO 2004/019777

g@‘%d%@j? 0834 9&)@&1& th8 kdvenfich RMirREEA 84 Inthodednd\R¥ e Forl fteparing

to the concentration of antigen presenting
a delivery site on the skin to enhance the delivery of a pharmaceutical agent through the

stratum corneum of the skin to a sufficient depth where the pharmaceutical agent can be
absorbed and utilized by the body. Such preparation is accomplished by the use of a
device to impart a rotational movement to the entire microabrading device or the

abrading surface of a microabrading device to disrupt the stratum corneum.

[000011] 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
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cells (APC) and APC precursors found within this
tissue, especially the epidernmal Langerhan's cells

W@ k@y/018ever al gene therapeutic agents are desPgrnes20hs026813

the treatnent of skin disorders, skin di seases and

skin cancer. In such cases, dlrect delivery of the 5
skisria paatirectiyg slelivery sitpalugrte dbg Bighgepreriialiop of jagtigen presenting

desd g&i@d; £and ARE ?)Eéc'u%rs 40l wRAhShA [ Gssl) Cs%%{n%gftthé’ €pidermal

target for gene therapeutic agents,
dnogabah’pcdisqiLE).0 Seyarait @nn thergpreatiaegdntscaradesignagisfor the treatment

di.stant. fromthe skin such cases, skin cel.ls .

ok Sk igar gl St g and 0P e o TR suchi et SlteB divery of the
Qﬁ&%ﬁ@ dgéht th BAFRIdACKR BEsBE s deVbBIB. JRRdBIEoh NS YIS are an
absorbed Irnto the systenmic circulation via the

pépictivatyzddongene therapeutierageatseel whichdbe en@dad peafeingtr proteins
ga?ef acty 6\‘%5 I nﬁes 1st812tefrm§%ﬁé ]ﬁg?%%{emﬁ ?arségfskn@%tlﬁ%% keratinocytes)

SIT
@bt Fhkteios R ‘Dievictdrs’d prédueingkd lfheralpf&uﬁcu pfoteias @hich can be rapidly
éSt em c distribution can be acconplished. thr ou h the
@ ﬁﬂrbwdamyo thersysiemiq gopdation viadhepakAY deRvisntingd fer cases, direct

?e\é% bfit g%ﬁ%@%%@&é@fﬂ?% Qlﬁ% gst@ﬁl\fd Gfcdifion i s de%rable for the

I'n 1n conjunction wt
d&hm\mxt pf disordetsidisat ifsom ﬁmtskharinsuch daSes, Bydtemlicnigsthibition can be
not to n clei.c acids, am no acids, anm no acid
d@?ﬁ@@?b@ggmnﬁ@ﬁ ?H@%ﬁ%Vd66W§peptldes It has been
di scovered that nucleic acids exhibit enhanced gene

eHOURPI Phe qﬁé!;eﬁtr 8B Hreviban GethetiPTUART MEiSRABE-et @evice to
the expresse rotein when they are delivered

gpmonaélcree@x@iewﬁwskm intponBinelirrowith e delivatupf & bignsting substance,
g (H]U(!llﬁ% H{t’ not gnln%{i & ﬂﬁclgﬁ la'n:l\(lg ra%g ng‘ 'agﬂié taﬁﬁﬁ‘g g&h ﬁem&tﬂes, peptides
ras nore Vvi I nmine response

tdﬂ@fblﬂﬁ:pti@em | ONAks Bééneﬂgecnfet@lsthan queleichadds ekRiBR0dBhnced gene
In one preferred enbodlnen the present jnventio

ESPysFTIQR ant Prodiies Ak BRiRsed %muaeerqsw}srs rigy the SRS peotein when
gﬁ%a{e%h%gﬂeﬁ S ae ﬁ’slﬁ ifh o rﬁﬁ bf 182Stat@Romeum. Similarly,

ing facet, to ng surface having an
ailleppge deliveraf s1mu1tanexp1styt wuthl atmmmhatodhm/e mbre| gigetous immune
one scraping edge |s,att ted or integral 25
FIPQns tﬁg‘lﬁ%ﬁ'ﬁwg?n@i gl'}el%% %B%41 to which a handl e
or other grasping device is attached nount ed, or
I[00@EBR! M éde  prBRridandh®dodimens! ke bpresawaﬁrﬂieﬁdoﬁ r odMprises a
mated to, or_ integral with a nechani sm capabl

imsEnebradgr B dsliseritnasubRAReRdne the skindiaxingi 4 hasedgvlil @kleast one
a'iorq?im(% faﬁ& aby W S f Q‘gdntlg‘eg §ce %ﬁvmggr:ﬂld' Hngement of

'S’ mea e sur ace I's preSented to
trherapiotrustbns ithg Hake apleastams sofapaigrmigb dn attached,udomgedipr integral

D s 5 B ) SRS R B
%ﬁ&}%ﬁﬂte&@lﬁl@%&@%@z &L dhandle may also be separated from, mated to,

or integral with a mechanism capable of imparting a rotational movement to the entire

device or only the abrading surface thereof. By "abrading surface" is meant the surface
that is presented to the skin during the process of abrasion, including at least one
microprotrusion, the surface area between such microprotrusion(s) and surrounding

surface.
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[000014] A circular or rotational abrasion of the skin
may be achieved with a nechanical or externally

w@omened7T ot ary device including a m croabradePCTES1008026813

so that a localized area of skin is treated or
abraded. The rotary device would conprise a hou

L9PORAF Lo A t iesular comosasptrnat ahrasiy ok tiooPlaPe@aY g dckictpd with
B 5 e B ER B e
radbéd‘li;te% d@ai afeskin lti)sd anated wb abifadedit Theretanp dsiieg vofuld lsemprise a
rotary . device woul eep the skin i l o

P it i i Pt BRGhY FHaI L o s skin and an
AEAYKSHE M AREmVRAY e ﬁ%r%@cﬁlld aO04te (e AGhAB tRNDLBRNBS the rotary

area of a patient's skin and a spring or other L
cevipon&nbne embodinwnt dhavhorsinghef thatrefanodrvieewienld keep the skin in

uld control th eed at ich.th '
STiep 55 P Srectppigd R oo Hof iR Sed iyt quid abrade
aHDediteRin SR0shit 8REUSfCa patass sdkantnd raegiriuot biier component
results as to the amount of substance absorbed into. a

bewgiatedaxigle tiednteslogkhmephanisgnmowdcrnigdhe prrsd@iBpich the abrading
AGSL AL NG Dot RS RIEP O%&%Q@ueﬁﬂg} s 'éf%l%lﬁﬁl@lg sRd¥®d ensure
0 ng tot nmet hod can be

3 Chol

crrcul ar abrasion accor di

condiitaed raprdducibbnirdsalts ag td e anowntofGibgamesabserbedSnto a body,
applied . to, the m croabrader device (either visually,
sepsciplly i glinie3l sgdipste) to maintain an approxi mate

constant downward force to achieve a nore consistent
306GALP nAcéH?@hn?% eanofifef iefitRinhent G€!thy Sivedtivif), the aRUIAL abrasion
or medi canent To a patient's body, For exanple, the
tagedrdingi tarthanmigthed gee be ceombindi wih meritogimgniia ramaust of pressure

bei ho, applied to the .ncr . ' ' L
S5 BTBt hitouSdev b RAARPRERD. A1 08 R P Saimin n
Qgﬁfb\kﬁﬁﬁe tonistant dswamptd fece dladievd Hmorecdsistént abrasiongand more
the m croabrader device can_ apply the necessary
mieieniliedaliyendpigevaccinge Ok BdicameRtde agratisntsRqdy Ji ssample, the
' ' ent.h - rati n j
o] R0l B RBENSLT A BT, AN Shpsd 1o e
ﬁircfcﬁbitfadeﬂ 3isesiges dfrinpo o roidsy, meliin as that i wessistent, appropriate
i C esireq. target grea is. th . :
APmTEH. frrse anenligdo ol 1S, fe Grnicin Uape dhs migoaRdsfevice can
E%g%g?g?@d’es ey ng%:ssﬁré SRR Ahe dnLdrdd A syrabt@ilSorneum disruption

The nonitoring of the pressure can be .
anHidepibcbfipeneteation ol pagienisr This mey be esecighy dwpemant for delivery

g . a.pre-tensioned sprin I G :
TR RIS ARG R vaRlePtn SEEh T Ureg donget area i
SthéBhiSzeASpredRfiied SelRr wilsinIhp Bpidérhiatmtinasthadeejes cermmulitissue and
piezoelectric filmthat detects the anmpunt of pressure
anadillaptbadst es the anopunt of 30 pressure. [000017] The
present invention also involves a nmethod for

g{?bb(ylgli e amﬁrﬁﬁﬁfr%gSP thed grés@@re SkdnNbE ERIvSd NEa th endéBsical or
a device that i1mnparts rotational novenent to the

electrical pressure gauge, a pre-tensioned spring, or an electronic pressure transducer.
This monitoring device may be as simple as indicia or as sophisticated as an electronic
piezoelectric film that detects the amount of pressure and indicates the amount of

pressure.

[000017] The present invention also involves a method for delivering a substance to

the skin comprising the use of a device that imparts a rotational movement to the
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4 WO 2004/ 019777 PCT/ US2003/ 026813 m cr oabr adi ng
devi ce or m croabrading surface on an area of the skin

wao ooopoodore furrows of sufficient depth to al POIUS1963/026813

substance, which is adm nistered prior to,
si_rrul%ggeou ly with, or fqllow pg the abrasion of the

! h
dpicrpabragingedevigee AT (ycIpbiafle Hriege o8 # A3 kille sldydp produce

BrrR2 0% pFrdidR %%‘Ellé?g%@%%@iﬂﬁ'é,w dhCR Adfinistered 1prior to,

rotational b5 novenent conbine tiple passes o
tsirpulttmeowsty adthpss follewslg thecamasias of thd skin, to be taken up by the

BB eri BR5 oy FEhb0s UROE PR ShoaberRE dorikn i rotational
Whéniet EdbmKE RvittBRukp1OFREER FTiheNcPRke Tk sPRNERan result in
[ 000018] The invention is better understood by reading

toiesresiviebilergedBmwsda the skigdberebyp alloningidehversfod petbstance to a
to. . C ing. figures, in which |ike reference

n&dﬁlgrag egﬁlr‘gﬁgrﬁ{] gr‘l‘ﬁllnke el enents t hroughout, and in

whi ch: [000019] Figure 1 is a side view of a
BRIEFADESCRIPTION OF AHBHPRAPFINGS manual | y; [ 000020]

Figure 2 is an expl oded side view of an abrading

r .an abr ade array according.to qne . .
JHBERR BB gRVerion; st ohdsreTodi beicrAding T dellatipe detaled
HesdrpPiOR Zdth et e3td $he abdRFansiae! ignds, & S@id 8WeOfeference
an abradi ng surface; 000022] Figure 4 is a
mupreedsisterge e clsmeats thiougleubpnd im whid: [ 000023]

Figure 5 is a bottomview of the abrading surface of

t ogli . of .o Fl.qur ;s Fi - )
JOSATEHGBRY isl s iBioR a higtod i hanchR¥ olidanbally
furrows of 20 skin; [000025] Figure 7 illustrates a
r[00@029] dEiguwee? yis devexpioded sidei viewgpfadr alshdingssurfhes és; an abrader

[000026] .Figure 7E is an | oded, craoss-sectional
AP RO 8 R ST B PR BB 086 0R Obe Py
devi ce according to an enbodi nent of the invention

[[0661227] FigutH B a&rbds! sestiondl 88e FeR0T9A a6REIN c/i ew
of the rotary device of Figure 7; 25 [0000Z28] Figure 9

is a schematic view of a portion of another enbodi nment
dPoeP22 bt Bigpre 4is|a misegphgtograpd of gn ebiefingsuefacsf et y
retraction feature; 5 WO 2004/019777 PCT/ US2003/ 026813

gﬁ@&ﬁg ] pfsl V5 &5 ]aobtﬁﬁbma viEPSE tl#épab'l_ﬁcﬁﬁg gﬁxtgfb&a Yt BW embodiment of

ow n astoplntedeV|ceo I gu
Figure 3;

[000024] Figure 6 is a perspective view in partial cross section of abraded furrows of

skin;
[000025] Figure 7 illustrates a rotary delivery device containing abrading surfaces;

[000026] Figure 7E is an exploded, cross-sectional view of a movable rod and hollow

sleeve of a rotary device according to an embodiment of the invention
[000027] Figure 8 illustrates a cross-sectional view of the rotary device of Figure 7;

[000028] Figure 9 is a schematic view of a portion of another embodiment of a rotary

delivery device containing a safety retraction feature;
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[ 000030] Figure 11 is a cross-sectional, schematic
vi ew of anot her enbodi nent of a rotary m croabrader;

w®B200@00031] Figure 12 is a cross-sectional, pePCPESINYE26813

view of the internal and abrading end of the device
of Fi ure 11; [000032] Figure 13 illustrates the
20009dPh giguier He és A cAQsRBPy Selemaliy i view showng# stopin thglgvice of
g%?nggoooss] Figure 14 illustrates the interior of the
ve tap of the device of Figures 11 10 and 12; and
[000034] Figure 15 illustrates a second perspective
\[0@0Q30F Figereablr isdi engsssactionad, schemetihyigwosf Fother entb@diment of a
Dﬁ%@éﬁEQﬁgﬁﬁCRlPTION OF THE | NVENTI ON [ 000035] The
B? FTHRF3%%r properties of the skin including the
resi stance to drug or 15 vaccine delivery reside in
108003V} eFighst 17 B¥edrositsetildhal Petbpedtive, visve b fHetidteital aGd abrading
the stratum corneum The inner |ayers of the
opil qbthgidsvige REFRUrg/Encl ude three fayers, comonly
identified as the stratum granul osum the stratum
BN F {rénph hﬁ@u% Ufikad@fy §OrRiRt 'ayééﬁlblyoﬂf:éeﬁcéjéiuﬂigures 11
vac E"Sr ot her substance appears bel ow t
9mdaﬁun1 corneun1 there is essentially no reS|stance
to diffusion into subsequent Iayers of the 20 skin

ARG e 2UREORE TitalolortR i SRR Bt dpyiee of Figures 1
epiderands can be an effective nethod for facilitating

absorption of sone substances, and particularly sone

vacci nes he body. The present invention is
;{P@QPéM |1;71gaxer L2 GBS san FEOAToPAMRECHHRs CHRSH O e abrading surface
g&ﬁll @fF1 Ol ivery of a substance, and particularly
armace |cal agent, 25 into or through the viable
ep |dern1s so that nore rapid absorption of |arger
dDEChAILtEEBEﬁCR[PEE)NlQﬁEHE\INVﬁ}{)H@h ce or
phar maceut i cal agent results. [000037] As used herein,
) r d Y
HOFds8 e PHER L T TiPes e TR HER i Rludi B gbisance to drug or

Ratdealdelivdry r@§1dé he thk Ioﬂte‘rmbfiiduyercaﬂlﬂien@@emﬁs;Sﬂef]@red to as the
skin irritatigon or conprom sing.the skin's barrier
|Sﬁﬁ‘é‘€t e ehbe nnphilayerssof fecqndsmit senprally ipelude thre layers,

pr %%Aoq%}? nglﬁggﬁé}‘lﬁ% gPgt{slgltzﬁr oug un? E{g& gﬁt%rggnaﬁé‘%%lﬁ,&n r% the stratum

vdetthinatieas. @nceundiiugrarptaecing br aiﬂlarrsmtamem apizatsiedow tthe stratum
KoMt KRR 5 AseBball, B eoAREe 9 ARG o Sebschient yers of the

skin and eventual absorption by the body.

[000036] Delivering a substance into or through the viable epidermis can be an
effective method for facilitating absorption of some substances, and particularly some
vaccines, by the body. The present invention is primarily directed to a device and
method for facilitating delivery of a substance, and particularly a pharmaceutical agent,
into or through the viable epidermis so that more rapid absorption of larger quantities of

the bioactive substance or pharmaceutical agent results.

[000037] As used herein, the term "abrade” refers to removing at least a portion of the
stratum corneum to increase the permeability of the skin without causing excessive skin

irritation or compromising the skin’s barrier to infectious agents. This is in contrast to

6



10

15

20

25

30

passi ng conpletely through the stratum corneum and
entering into the adjacent layers. 5 This is not to

W@ a0040kr7 t hat t he stratum corneum cannot be cP@PUS1063/§26813

penetrated to reveal the interface of the underlying
ayer of the skin. Piercin on the other hand,

| ] .
r BERGEIngG Whidl pwglugqq;.r(g%ﬁe gﬁl@s gt{rpléghj SBrtyE) ¢arneum with areas of
qlﬁﬁg}\kﬁ{eﬂlsYraﬂﬁ’x?c&ﬂEﬁﬁ'b@ﬂve‘ethéoﬂggégsadl acent |ayers

be the stratum corneum 9] The present

i | OR. ] | rect, A, ' . 0 .
R e L L
Passing eompleshi throughrthe b rgrichm aid aiteringcimtnthieadjaoent layers.
enhance the adm nistering of a substance through. the

g gh th

ihisats At 46 rsaE it dhat; the sERfum gerngim capneie cqmiplsighppenetrated to
: ot

T ol B ALK AIE P ARG IR (P R0P FALCAE, B the other hand,
irefersaip abdsegthrapigh dlek stoptirh eorgkim compleately end entetieg into the adjacent
s[urfal% ar.ea 5 wthin the epidermal |ayer and
iBWSFSRALOY e s 87U subst ance or drug or vacci ne
delivery into the body of .the subject by either direct )
JBQ%%T bhe PRSI AR FEHOP I diEsi S d E%W%Zr_(d/ﬁ@ca gjiod for sbrading
gﬁée)étfalnﬁﬁ ¥oHe@in 1A %S0ty of foulat TRIRH ©r F6:8HRABIEe stratum corneum to

nomenon. In preferred enbodinents, the device is
capaisk ¢haoddnaipiséatinggp ftahsubstiiias thiveglk tlye sheation catneng aflthe skin of a
st{.at um corneum wi t hout piercing the stratum corneum
P¢¥00041] Preferably, an abradi ng surface conprising

esired array of 1 C rotrusions is rotated
3o0ib] *n ey anerad hid MLV P 207 RBuing 41 Epieog amay surfice
aa_@&ﬁ’&ihg o 8 idvBRSHIstapAIObHBAdIhE thdSkih WY $MHréARB the surface area

disrupts the stratum corneumincreasing the surface _
avithan dfe ¢piderviahidyer epd duproat theag@icagoot khdistaace oe driygyor vaccine

BFY I8 FE85ur PEGEIARH.BLGHRD APRSURATER sermypesentos
a8ls pAP@s), efpiBiryt@aidsgd, or KREPmbhRicARERaYe plendnichen. In preferred

rotary or circular abraded area. Conse&l;eentl , the

cradhediseants, &g daiceds cangble of shraing the elein Herehy r_%/?@e&rﬁa}g the stratum
Glof Hﬂa‘&]iél%lruﬁipe&aﬂ ﬁlels CEQLding to the invention

resulti mcrgasegg@ljrbgt ance delivered to a

limted portion of the body, as the substance is not
10800dd] aPeferiblpm tine abmdinge adurfane sicomprifiog exadgdired array of
the substance can,be .contai.ned.i.n a | circle,. .
RCP IGO0 (O EA BRI BT HE 258" | (A7 aryiGR iy abrasion
ot tht RRIn2ARBrERE 3898 MW ehSb D distuptd BRd sedth@l dofneum increasing the
straight, back and forth technique can be about 2

tsurfacs dreg gfthe (viskite emdamehlaztrsadbdl ageatly inprsassdrdoge gencentration

t ni_que. endi n n,t subj . :
Al siBoge RRTAE et " tPhBiRg Crahifmorin gpg abrasion
20014/10 1R ¢y thPddUBRRIAINO 2683 Jor divubdliabgrdad agcarafoiequently, the
used and delivered in a circular_ fashion and a _smaller .
lose caxy bq lingeed 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

? circle, according to one embodiment of the

substance can be contained in a lem
invention. That is, the area abraded by using a substantially straight, back and forth
technique can be about 2 times larger than an area abraded using the circular technique.

Depending upon the subject or the substance being delivered, a smaller or larger
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abraded than with the same abradi ng surface when using
a straight technique. [000042] The substance to be

wa@eskiigrer ed using the nmethods of this i nvent POIHUSAY3/026813

be applied to the skin prior to abrading, sinultaneous

wi t h, abradi ng or post-abrading. . 5 According to gne )
ahigdineisr ey be Reedrnd delicerest ingaircutny &?HO@@%M@? area will be
SFhE) Bl BPEE L oA ot AR ARG il

pol ypeptides, are applied to the skin prior to or. )
$000042 hnBousibgtancd tv xbadminsterecitieg the mathoephthis invention may

plied to.previousl braded skin. That i.s, ..certai .
BB Bob T loRiskin sl B Soiahiaut 1A agiSg ok §ol-abrading
belkainats bive binbadRlehedf R PEBWIOUSkhe BReEa] Welteter, tétain or
result 1n inproved response. [000043] The substance

mseifine bivartive puhgtanatse inaheding nuclpis api bassd rraeiaes prcdypegtides or
BB CHd b QRSOSTIA T ol U 0fgion i
fiemcbelngagpipisd tb heewkisty wbidded bikimg That d98,ecbriain sobstahces when
R PO T AT U ——
B BBsE] Peoult be ueed The anount of

force and rotation to achieve the necessary abrasion _
{00C04B] eVlae substinsicemey del delivesed dispre tlers skipoim eme phaggaceutically

or v i ne to.be deliyvered, e of, ordinary. .skikl |
taﬁ%epgq%fe a?fmd %eonﬁb?%bq%gn%t g’éﬂ%gtaflﬁee 1Sa%%¢1§8 ] a{h(ee dcth and an
PR @dviéPIsChenErded taahinONthe (skittl wihile Sheidd) ewisRE bt MbYed in a
abrasion) to achieve the appropriate_anount of drug or

wireelahéshizn ererithe sline #dothgrubgeeneltelk puricHan thati tp minimum
[aglog.gtélcg’ﬂ dd\gnv&?eﬂﬁ fgfg%qg ?@Ee tﬂeha%r %ﬁsfh@PQ iRY tR€desired result be
app?lle indry form e abrading surtace or an

agd¢dcEht asouhinckfordreisl wtation v enhievn thei meedssaiyt dtirasien to achieve

P Ry ebgidsgtbon thE et SgtiRF e dekvered: “Uné B ordinary
&gﬁf’iﬂ%ﬁé bt b gtk S S@cgmﬁgé’ tﬂe%ﬁdﬁn’(aféeaxﬁéﬂrﬂﬂ oﬁﬁor%ﬂ?d rotation

Ivery site prior to or 25 sinulftaneously wt

dppl thostthe resoftartabrasiony teaanhisve dlae apprepyiatel pmgufenfidseg or vaccine
T, abr adi.n urface i s then rotated agai nst or

A‘%EE‘E‘H%I u@&“ﬁ&ﬁ?&@%&?ﬁ&%ﬂ over the skin so that

t he substance concurrently or subsequently becones

qoscalyeth bfle tdhgbodaaens ttiet kibstgice Innayubel appliedén sdtyffaae to the
of the skin and is _delivered simultaneously with .
Abradingopurfaca) aredth afiacet yurface, MSERHR ©F taYeR rgiamsd Withigya storage

3 8t RE Yitrly HRaAREAN ' T et @ment
FoeEH Bt B ity LREAREA = 4 R afiitailOh] L §RF ERbpmnt, 2
skéomshitntingbliqeid ocan Ppplied dot the eldnt afi hendelivéryt Iside prior to or

;g{;l der @lilsrfjg %%%@%%%% u@%ﬁ%@i A ?-Gg:i%trgi uglb%rding device. The
abrading surface is then rotated against or rubbed in a circular fashion over the skin so
that the substance concurrently or subsequently becomes dissolved in the reconstituting
liquid on the surface of the skin and is delivered simultaneously with abrasion.
Alternatively, a reconstituting liquid may be contained in the abrading device and
released to dissolve the substance as the device is applied to the skin for abrasion. Due

to the containment of the abrader in a smaller area when using a circular abrading
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notion, the volune of reconstitution liquid may al so
be reduced, dependi ng upon the needs of the substance

wo eoobe1€Eppl i ed. [ 000045] According to the invePtT/082003/026813

skin disruption, for exanple, furrows or other
openings will be forned in a circular, fashign _on the
m%riﬂn, e ol etreconstitition liggidymay gherbedierucady depenging upon the
St 3P 0oA68aA @ S BIAARG. Of a rectangular, square or

er arrays of mcroprotrusions that results in
intersecting furrows when the nicroabrader device is
fOfI0a45ld Axrcotdihs tethe inmérsionnslen slisruption, &ir dxamplsagurrows or other

suggests.that .the reconstituting liqujd wl]l .
R, Bk dn Gmed ¢ do bl b 0t et 1f the
B0 MBrRidF B diipesur RBPAHBE istonlposed 6F  REfanguler, b@uaidiér other arrays
centrifugal force of the rotating m croabrader

abmiatpproiragions thetssultsiin inferseating itreys hen feapigroahadgmdevice is
of furrqws.,i he i.n ' iqui

ST R oBEGELL, , BFBEE o LR i
581 Chat/® ti&EBirBovad 4B withinathechbaaded. ardhuand thimemay minimize the

CoreL St g o T e pess L CInL . [ o
;s&tqzﬂ:%t LD aﬁiti«?iﬁ gf HRNGRatkP SR oGk s3RT BE ed!bra\@lﬂéb Isl;in, a more

ormTfurrows capture the substance and possi o
prapen pathnisi mestehwhichuilcaize suggestsl heflgnidiptlkendofo tepein in the

SHS R RN e B PRI B Mover votume
%@ ROQAG utSh BRQnd Sughbds fedhetich SMYRYShndE 16dsaveabieabrader will
evice 2 1 ncludes basé 4 onto which an abradin

Jonf fiveoves thahcaptunsdbemsestaney arcpessibly prssew am gregse surface area

jgt{wi“gtﬁfg;r) lgg %% tsﬁlgsgaf: ¢ Sﬁgrgog}eqvlgﬁgﬁg 'rt}{ogew{gltgﬂ%b?ﬁ% %Eiéﬁe substance as
RAbWBSn pRYEIHadRgmetotis.uncat ed at the top. The top of

base 4 1s generally flat with abrading surface 5
bei ng nounted thereon. Alternativel e trync

1 t ed
{BR0UHA) aseoun i BESSl AgFaTBLEI TG ASHPRY Sara base 4 ont
QYhi%lf aﬂlabrlagﬂ%ogkﬁe%scanaﬁ’é' aR@aS USERSSIP, bdsB e 40LSolal molded
pla ;

orm an array of mcroprotrusions 14
(précgu e o) enttmtlimaent, esé idxie donfigured Withvi mashrpemdikgl qrgwn 4b that

[

ext ends abpve. th | at f or 2. [,L000Q47] . Re ' .
R e BP0 W SR e el Al B0) Sl nat i
deyddefy stPfacd9beinziR¥ihtedherlcbe. AMeBAtVEY, the Aohtdabtop may have a
conform ng abrading surface sug&Prt 12 havin

1

ga .
phessalfor yeasiving ebugling: suficens 10 alktemhadigenis.omiradiag surface 5

bot.t om surface.of_ .th . o @bl Yre affixed
DB A AR B By R PE te atie
ool iRe®ist tntbfally basadsabotdithe platfopmti2ader devi ce.
Alternatively, a differing m croabrader device 10 can

30 be attached to_.or he.integral, with.the top,.surface
P09 Bl ook e s isent of s TeieRERENGH B e 10, not
t.ﬁllgwfl,bf)f" qu¥c§fﬂfo§1§ﬁ1%11§1HPQQBﬁfoﬁﬁin‘“gae[bré@ﬁg’ sEleRendppEt 0P having a
the I'ength o the mcroprotrusi ons, the nunber of

nploratify et missipootsusionsd dgixteadingrfenm therhottony gwface of the support. The

support generally has a thickness sufficient to allow attachment of the surface to the

base of the microabrader device. Alternatively, a differing microabrader device 10 can

be attached to or be integral with the top surface of the abrading surface support 12.

. The dimensions of the abrading surface support 12 can vary depending on the length of

the microprotrusions, the number of microprotrusions in a given area, the three-

9
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9 WO 2004/ 019777 PCT/ US2003/ 026813 di nensi onal
contour (planar, stepped, lenticular, arcuate, etc.)

w@bootlo®@7mi cr opr ot rusi ons, the anmount of the sPOBFUSIV08026813

to be adm nistered to the patient's skin 28, and the
.croabrader device to which jt_is attached or . .

i Al GontgRhElpnaY, (SHEPPd, detitiapia areuaée, ekl eftha gnicroprotrusions,
SHE BRR8n WP T ino

2 i WERRE il hiRaten 6, g ARy IhOad e
suicfaabrmdsugpacd tol®hichst & atackiedow iategeallyffoabediwith. chyically, the

00048 h i Fi 2, 3, 5, the
BN B FRs BB b b SRRcer 56 P &POIL b 4t T p preferred
daibRdiniéhts Whd aaﬁ@diﬁ%l BRIt sdphoRtNd, 1k @ sirbied 284 bRdbot 1 cm?.
perpendicul ar to the plane of the abrading surface

support 12. The_ m.croprotrusions in the illustrated
dﬁﬁ(ﬁw TreAs shewn i Figntrsd Prd angPihe miespprstrupions 14 pepject from the

%lgh*«l'{@qéf ﬁfgdz?b?/&cﬁlil% Rt sﬁgﬁ%rt 13 218 0 is&&?agfggilyc’ E)@H)%ﬁdicular to the

ternative e mcro rusions may
pdaneuod fler abradinpaetice apgrort L1 allgahtieprot@sion®yin ke illustrated

randqom y spaced. The ni croprotrusion 4 of one
&Qﬁ?&g}rﬁ%ﬁﬁ% RS2 Peh Py, 0{%99_ gﬁ&@@s e sensed apart a
1R B%h CShRQ. tetndiivBlyl he Elli@opl%ﬁg_ﬁ%slgla?ﬁbéﬁ&wﬂnim% spaced

a generally concave profile when viewe | _
cpad sinse qrattom, amdmay denraademly sphcsdir The eniexapeotdisimps 14 of one

f th br adi f . t.,12 .t he ti. 8. ..l
e TR e b B . e
s flarayadonwyt Haddlb gehéleBy déncale pRfids WABh vithled it @¥ds-section and

shape and di nension. As shown in Figures 4 and 5,

h
dprm peurved gusfaceeexsgndingalrom dhaghrading sidies suaPAhY2 0 t_%%(’;ip 18. In
SRR SRR D ASUHONAGR B0 RIS ) s 16 of

ma scra fom
abbsagitially sqnilaghepe angdanénsio. Abahswi ap Pigiredgaad 32 each of the

define a_generally trjangul ar or trapezoidal scraping .
2‘616§u]r6f afdhe S?IF%%ISWS%OH@ foh3VReORRsite Ssle s copaeug? with an
| ) . . .

SEpUR ATRAPL BBy o 0 BCKERS AR 14l
rsuppaypi Dt Ths sayapngd 4dges 82 defitd y gereratlyntaineguer diltrapezoidal scraping

ti 18. . Ge | Ly, th 18 | .
hfiEea ReraPPoTRE dp WcER ST ke T the Egport cpubodiments, the
\Pﬁﬁ@fbtp_i"&ﬁlsidﬁéﬂﬂ c@h bé REmeH GAREERtF 61SheR sidesW der than

the tip 18, the total length of the 25

m croprotrusions do not penetrate the skin; thus, the
I[@%‘lg] ofThe HECTOPEGtBISIoNs rldsieiesably tergyinate @f bluphiipsher mesas 18.

: . . . .
SRR HLisS BRI ARG 24 When e
wakd -of efhien edcroptudupiondiye w2der wihan ethiet tipe kg, s theheotsl degth of the

16. The edge, 20 extends substantially rallel .to the, .
mwrﬂ&sgqy? oot PEPFIEHS thffﬁgh use@ﬁ lﬁ%ﬁﬁzﬁﬁfaﬁ pfEpprotrusions is

SREAR thsh %@%tal'd%pfﬂlfot Which %Hﬂ%i&%%&usi&ﬁ@p&ﬂ&@te@icﬁ &n. The
be slightly 30 rounded to forma snooth transition

fmesas 1 B oreferibly fodmt » welelefreeh sh@p ddge28rwhiry it misets the sides 16.
The edge 20 extends substantially parallel to the abrading surface support 12 and

defines a further scraping edge. In further embodiments, the edge 20 can be slightly
rounded to form a smooth transition from the sides 16 to the mesa 18. Preferably, the

microprotrusions are frustoconical or frustopyramidal in shape.
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m croprotrusions are frustoconical or frustopyram dal
in shape. 10 WD 2004/ 019777 PCT/ US2003/ 026813

WO 0@A0H0Y7 The m croabrader device 10 and the PCT/US2003/026813

m croprotrusions can be made froma plastic material
that is non-reactive with_the substance bein

50000 R Erecmiorpabugdss deviey 40iapg the BNCTPoHiPpREpan be made from a
ghﬁé bnfat Qﬁétai%ﬁohqgé §'w1ﬁp ee%@%@e bél Mfm’ﬁﬁkt@f&@ A non-

propyl ené met hacryl ate
peflysavd dess, oﬁ)csh;tdﬂyrpiaﬁs ngateridly eistleds, fem ct:xamwe polyethylene,

P BPERP R Fusy Ot meCn. dhetfeatilae; GRMELT A elmifeeh oD Shyrenes,

%bgﬂegtla%%@ﬁcﬁ arbdndfed 8 RAbwi ﬁ’ﬁ‘ﬂhe aft| |A£lté‘§net§1'fvel@'|, ﬂié@hlcroprotrusmns
denum chrom um cobalt, titanium and

tChle rb@omadeo frogt nemetﬁhswn a stamlesh stesl, @Wngsied ﬁteele @Xlayﬁ ©§ nickel,
t C S G
ﬂ&lﬁi gk“%r glg i, éjb%\l/@rtﬁ%)rblgllnt AIK 2{19) lEJ E%késb?’rﬁrl oq{l]ertfﬁatenals such as

RhRLA) édrhals amplli glasst ilymers of Matab Inhbmpfbtm\@i‘oﬁs can bJ:Omanufactured
m cromachi ni ng. using .a dianond. tip mll as_known in
ﬂlﬁl@gavapouw%chmﬁua éwléﬁrrtesl?h%@ma%%apjw‘s gtobing of a silicon wafer or
%PH) r%d %YnﬁOhé)t(ﬁhllﬂB ggﬂ%‘ﬁ' il GRI MoRh ?nstﬂe' G The
war er using standard tec es as are known in t
amt:ropifdtagmomarmaalaim teemameactiugdthyr plmbtolnthpgrapmlp cetc&mm aha silicon

ectlon nol rocess, such as is as described fo
FopenEnsenderd BelEiiiogn At dronn B T o, Ty caf also be
%an%%uﬁé(f in blab@d vikdnyinfettion QibAdin¥hprédesd, Suc s ResLB¥scribed for
| ncorﬁor ated by reference. [00005 The 'l ength and

tewaoRieds 3.5 Paténs AppleasionSeriaNond)/ Ei3e3 1 efiledtuly 172600, which is
n art| | ar bst ance being adm ni stered and

?ﬁ%e%?'ﬁl?c Bels 8§W?fﬁre tratumcorneumin the |ocation

where the device is to be applied. Preferably, the

IT00003PT OThel kngthsandethknak of thdimicbdpratrusivanameelerted based on the

substantially w thout piercin S|n t hr ough t he
PeFEO{nSYRstaaise h@aﬂqadmﬁéstﬁqeg B rwlnggvf‘éﬁg therF TR copneum in the

L1688LR WiRkrd fhea&égﬂ;% i® WodhGI1RAS Prefetdb®P e microprotrusions penetrate

m croprotrusions have a ngt h of about 50 to 500

rthe; staem Pombematibytantidlly withoutopieringusi passitgatteough the stratum
engt h of, about 50 t.o about rons,

SPBREPDI Y TP AT aoR Gt aRate 188 b s Bdoo e, Suiabl
%fcfbp%&glsldhszﬂﬁfemac [eﬁiﬁﬁl ¥ SiboRf eferb eSbO Therons.  Preferably, the
m croprotrusions int il lustrated enbodi nent have a
guiceapaotiusiqng hawe 8 dengdhefborhd0 tosabaut 39 mparas, @ud spore greferably
b h\?/l l ane ofo;Ibohp?det%\QS%%m % Iﬁ?S\? {17 ?@(Pﬁszjbaﬁﬁ%r&@rrﬁés‘f H}e"l}érred. The

avaHYaee Imsuri th; rasi on occurs

dﬁﬁsrdp@&r@&ﬂfs hn the 11131&'@5’(6(!1 eetodindent haend generilly pyram1da1 shape and
m croprotrusions are sqolid nenbers. In al Lernatl

HpBEPERHERar PrEe Riapr op st deYiicondhese shapss hugs pligular advantages
égq{?% % SR b@utd® ﬁ@%gﬁké@@épt@f I pSE8&d 3mBH@ments, the

croprotrusions 1
microprotrusions are solid members. In alternative embodiments, the microprotrusions

can be hollow.

[000052] As shown in the embodiment of Figures 3 and 5, the microprotrusions 14
are spaced apart uniformly in rows and columns to form an array for contacting the skin
and penetrating the stratum corneum during abrasion. 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
11
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30 are spaced apart uniformy in rows and colums to
forman array for contacting the skin and penetrating

W@ b@®4819721 um cor neum duri ng abrasi on. The spacP@myUS2003/026813

between the microprotrusions can be varied depending

on the substance being adm ni stered eltg r.on (ge .
BUGTPRIOEUEPNY HE SBRGCH 1O PraHidsd AonsHx of platie 19rabPHl § Rermillimeter

Ak A dfst bstantially equal t
é%{% U?S%%%l}%g% {fg%rrn%@%%%g%@% ons are s%%cggg staniially equalto
fireapaceg af thensictoprafusmie it the atray &b provideG: Ipmroprotrusmn density of

Shes e ap st 2L SSRGS Db B Ry SR pfadiment, the

ﬁﬁ%bﬂ%@uﬁ%n@ RGy Bk aFr@felin B eiroNar palteid) Emajet Abthd embodiment, the
provide a mcr opr otrusion density of about 4 to about

mncromo@m@pns)muam bp errengsdrin prendonrpaiivot hehe prsaeBeddn columns and

5%"{’5[’ 2‘1?1 _d1s 3[%1%?, %F{“y ﬁ% qﬂ% F%X% OF tﬁ% r@@l%?)ﬂothﬂloﬁs G 'i)?éfél‘aﬁly at least

WicE QI RinEthSoOMS resopberaionande dnk rprﬁ’efrah dmbogiatenerine distance
When arranged in colums and rows, i di stﬁance
betiger the Geatesak e snigOPIGRISioNs rSder%ﬁ ﬁha g the mlcfopmtfuslons

y tah 40
B0 1 885 P RCAUELL B0 sl s putites o
tingtlaof the hetoeetnusidie. dentdditonphs hited mbeve pho tonfidupation of the

is twice the length of_ th 1 C rusions, 10 +10
HRiEioBauG 67 DR orih st e et it s roRipirigon cap. b sreate
apd 8¢ & %ﬁﬁ intéHlelskB 88seYProtritgons! vENPehettite.t he

m croprotrusions. In addition, as noted above, the

conf i gur ation of the mcroprotrusions can be_s
{00058 heWhile dligure 6 shenss nmlrt@bmmmr@rréﬁ@n auay Bféalgﬁ@ag &prface 5,

HoAs PRI b aby obidfind hplcecth BeOTRMBLAR ol 'ptumality of

RiiefopRitAisionsiraps. afdrajaibpleafuacicteg galar 6ﬁszpiafﬁ: mlci(ﬁ)roﬂrusnm arrays
envi si oned that an abradi ng. surface ca &e co ose of
azarp |b9 riasd tg/make oRg ebrasmat PSP O [ PRAFEPOEBIeNEE ?rmliéfopfotmsm
Gotea&)%{tlﬂedoéf se a[HeP FRRLAEMSILR Brrfd ®Yihat theBeraping
one a ng surface. In one
edg@-dzmmdt 22 bfmcmsmaﬂpxrmtqrmmomsmrammfmy different direction in the

onstructed of. several snalle croprotrusion arra
e s SRR Y 2SR A s fine decs
MHC SORpRAL! Hdded nataﬂiffﬁﬁn% agfplad) dohifde maRimier @6t alﬁﬁswllil by always
the 20 |l arger, conposite m croprotrusion array

aosqsmtmg acwrdpins 9@3335 é@l’l@: ﬁ}zﬁpm@ﬂ@dg%éhe e‘@r@d@gr%faﬁ@ A larger,
t diff gt
W%Qf)%g Qll&rﬁpr%g%lﬁ]gl ng g%rg%ﬁng & geﬂ%%n né@%ﬂgaw Fhking a

rfRisficb@ibalomidrbsrottiiad iafgy SMidradiee schaping gdpes arwofopmsd tabong the
m cro yrotrusion array wth this feature

be .
a’b‘? Vﬁﬁk'f gsaale qriegtatign sad dhgm ﬁlfttalagg‘\r/eofeﬁwm frustoconical
q’ﬁlc Ca!'ﬁ\ﬁ'h et ch e gfs%ﬁffﬁ’mﬁ{goﬂﬂg shid@lePBrays so
crys ne aX|s Wit e sane orieéntation and then
ahuittthm sprhﬂnﬂg eésas|asot dﬂﬁfﬂemmtamah thami the edjaotnt ggiaber array. In

g{géqaq tg Irpr%\upnunbgr d?nfg ssur ace ﬁlat Tt es oS ll‘tl o I0ng eaal array of the

abrading surface may have varying microprotrusion heights to give a flexible platform

effect while the abrading surface is rotated.

[000054] The abrading surface 5 can be rectangular, circular, or any other shape.
Depending upon the drug or vaccine to be delivered and the amount of abrasion

desired, the array of microprotrusions 14 on the abrading surface 5 may have varying
12
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that the scraping edges have a different orientation
than the adjacent smaller array. In order to provide

wa@eooaloredi ng surface that matches the skin conP@UUS2003/026813

each array of the abrading surface may have varyi ng

m croprotrusion helghtsto glveaerX|5>Ie pl a rm

dorigst Shet WAy | ke theaeTigipladern gotatyy rdgkieery sdevagest eolThe tips of the
,

%Qér}cg]]%ﬁ'hmg%sremg}?ﬁ@ﬂ‘{ ‘(Elg rsﬁtgﬁ gﬂaﬁg o?@gglﬁg%n% Iﬁﬁ% 2%9;41112 t% ’rchl'legamount

of abtasion desifed. @acﬁehlcmmmmasm leasbamg smplag reelgq: ond is of a

desired, the array of mcro otr si.ons 1

I Bk n geaciraia e Sy RavEDDar YR RE (6 Setiiroserym, and
%@n 3)91]3:419 46813 anfdRsi SNsbridae tH%éré?:ﬂlgb&ig% bf hibhrr&yPbr portion
elivery devices. The tips of the
nfmarparyunajapmnm theasanieeor] differient &itestions ane or their
hei ghts may vary due to the anount of abrasion
cro r [ e :
S5 FhorEage e NG 4" Rt tR @ tEREbnERCor frustopyramidal
sliérdptoffusions) %Ug'en‘étalllb 10 w@r II]OI,W grdféteb]gt?r(n’i(u rand anow (prgfembty 35-50
5 dependi ng on the desired anmount of abrasion, the
%?@Eiﬂﬁ’gw es of an array or portion of an array my
point in the same or different directions. [000055]
I&ﬁ)fogggtMHﬂPﬁ rm%ﬁfafb%%r RYicBes3% Bhulhe ikrapplieg asi £alibject by
t opyram mcroprotrusions is generally 10
geasping, hapdlef@ambmpvﬁig lmroadvmsﬂends‘ncqﬂ gfrasalsl spbpst’ sekin 28 with

g]g Qc;U: Srgésg# . 18 a%rc dglggggl%g#cgwg)aelgetgatgj ec&[t%d&rotectlve skin or

AR EndaD Qf &e@u@g@é‘t sstiteCappiibd ﬁﬁ’&ﬂ’e lﬁ@a/bameesZsurface 5 and
across a subject's skin 28 with enou Eressure to
>t

dased to bprasiicd gntedhe shieoss P‘]émp HrEPTdA i pefeapd that the height

pr.ot ective sk I

P b SibbE -1 b D B2 sRRE ko bR Bjficd gubstance
e ﬂ@mﬁ@% beerpardssietd mﬂémdehc&: sfibjsect 'wheaknitroabrader device 2 is
Accor di ng y, it is preferred that the height 15 of the
é’le@ﬁluﬁ ‘mushroom | i ke crown 4b be sufficient to

prevent an applied substance fromflow ng over and

dgr . CHaAdE 8484 9@ ue€ (g., with
TSR R4S o e e cugalt i, o puce . vi

aepoxy:)tte thasuadetsldbialncbfebase Mayndyebeyh 588 OB f@ctlonv\ﬁi’q-, wr be integrally

d
RN ool DB H09BE A5ndf u® P s R e BRAPGr xcns
4fey&iid B8 9RushroBRY1iRE clohwihS Br Wial Antepahly dsrmedi dsetnCchBmOﬁh)f base 4.
or ext end beyond the rushroom!ike crown

i Theelgrar led 10br ofeleprdls Gris evidenthes rheshafh ek h&ndle 'ﬁ’l g Lower end 6b
hg%’f ﬁ'iege nd; n%:ges% fonl@ E”élg nggss ‘?l‘ﬁﬁnﬁ bap e géﬂgéﬁ tad1‘i’ﬁnlster1ng_; the

wer end VRch es an |1 npression
SAbstafceas fiamlyhgrakp mésbatirader aeqaees 30in a«mﬂlm,sprmmst&@e formed

on the outside of handle 6 to assist a user in firmly gripping handle 6 when using the

device 2 against a patient’s epidermis.

[000058] The handle 6, as well as the base 4, of the microabrader device 2 is
preferably molded out of plastic or the like material. The microabrader device 2 is
preferably inexpensively manufactured so that the entire microabrader device and

abrading surface can be disposed after its use on one patient.
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substance to firmy grasp m croabrader device 2. In
addition, protrusions 8 are forned 25 on the outside

w@Roohamdre 6 to assist a user in firmy grippi POI/Os2vds/e26813

6 when using the device 2 against a patient's
Eyidernis. [ 000058] The hand] e 6, as_well _as.the base .
J00859]; Hanenmethodiafpaningedn braging surface Pathamisroprgfygns is by
inB' fufar OF | i1k nMBRE | Bliring! BEodlGlOBRNARE T mast
gtlgbllngea FélL(iﬁt%{glu garrélgéé;g )/Sh{i%%gkpgﬁéie@ée r)l/g nuf agt %lr%ed soa mas- o
wbhating hwerfacd inith arisorfasbeadar. dAvidescrivad beBov,afbeadaster abrading

surface can be di sed after its use,on one tient. .
s Tas oo B9y TP LbEeF PO RS i ToHE5S] SRiSTOProtrusions.

TRL Bt cRicohiBlidMHe AAsRPIsRGhRE with'd B6& ofintdierial, the layer preferably
m croprotrusions is by etching a rectaqgular pi ece of

biavihg anthickhesseafc#ti legst pabouc 0.0l e Br gheseandapipierelly 0.07 inches or

br adi f ith f ' .
SEEA) M B P BB 5 SRy Bl s o

iy maerah ti@stiapg sTunftaca. Whthegaivarimaye mby then be used in a molding
m croprotrusions. 5 The surface contour of the st er

iproceEsalp darmpatnesiive axpage baving, features that g s]ﬂgﬁ‘%}tlally the same as the
@&g@%g&ﬁ#gnmg%ying a thickness of at |east about 0.01
- . I NC

es and preferably 0.07 inches or greater.
The master is renoved fromthe layer of material to
f000066] rEgambster is sagificed whehat ivaemeved from Hee laggref material. For

T WX R T e S
f6ALYULES 4 RhsAlaferS UORFABYinAtda¥ed With 8RRy @ finfterial O The release

features of the master. [000060] The naster is .
dayeer if4oilitelids wineoval of ihe masiervisem thoRegakEe ITAYLS PEISCIVING the master
g%%eri | . For exanple, the master may be renoved by

Wg I n anot her enbodi nent, the naster is coated
with a rel ease | ayer, before being coated with the
[00®61 pf Ansther ingdthodToé foembrgsen blaydingf surface t withsa plurality of

renoval of the naster fromthe negati [ e
FRISEOPFRITUSIPNE RRVolyEst sing 3 @Waafbﬁaéigng Ifléga(glﬁg%%l%%tmg?ce contour

O'@hﬁ%gca? Tub 7o P Yo i@ 0 TRE iR GUEIRGE o thE nhsklr US batbd with at

protrusi ons I nvolves using a master abrading
deusf ane ldyaw bhimateriglitd fum zemlbuThe gwsteniinegmovist fram itheyshell to

of features.. The rface contour. of t i . .

ot achegreyy mess o i S e PRYRH i g N Beedee mgee in the
shislh lis shBRadtRsyefilléd witmsesial,r R dxaeipsd) glolydagbodbtel (LEXAN®
a negative imge of the surface contour in the s

hel| ...
Tiedycadhgastel e apmytige (ACRKEITE® e pprylie), s (O¥tsarflogps® Cyclic-Olefin

filled with rial I r.b device havi
(e PSRy Erh n ohity R enh Mably fRBAS device having
AehiMics GYbstdaiay (Meoqaas 4s) thEywdsiee - Ofebimse, dbadlypesesfshaterials may
pol ystyrenes, or_other suitaple str ugt lf.lia| upl astic, to ...

ther iped todily the sheli ﬁl‘éle negative image may be filled using injection molding,

compression molding, embossing or any other compatible technique.

[000062] In a further embodiment, the shell defines recesses having a depth of about 5
microns to about 250 microns. The recesses may be arranged in an array of uniformly
spaced or non-uniformly spaced rows and columns or other patterns, including random
patterns, to provide a density of about 4 to about 100 of the recess per mm?. The shell

is a negative or reverse image for molding the features of the master, where the master
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features substantially the sanme as the master. O
course, other types of materials may 25 be used to

w0 pdo/o19127 shel | . The negative i mage nmay be filPedUs®0IIER6813

i njection nolding, conpression nolding, enbossing or

any ot her conpatible techni que. [000062] In a further .

&b BAYSESSESSeY Ao PEFKS| 9 HFYiRcs Goptods Sangikg PRy ko dnt Fricron to
%ve?%%%ﬂﬁdr’édn@féﬁ?ﬁﬂeﬁﬁh.abom 250 m crons. The recesses

may be arranged in an"array of uniformy spaced or

non-uni formy spaced rows and col utms or ot her

(1820063 hsAs derstibetl abpveaa duathB0fop sletivaring, 2 subsianow indie the skin of a

PRAS iy e B bl oS ga B uP cul RIS DR figement or
oftr bttt €andiotdtihe MREdabladeRi® 3 fiRid¥atHeqfatiedtds M to provide

2004/ 019777 PCT/ US2003/ 026813 can have recesses or .
gheRiony feaying fyupwa sefficiont bupermihentiygefithe sikginge igoshe patient’s

TR RATI0N, OR3P, P80 v
sbhadingnagfacans of ini@ostkhder deviae 2pdhke eoihatiomis dchzived encthanically or

steps .of coating a patient's guter skin Jayer wth a
ﬁi@ﬂ&%‘&ﬁ%ﬁi wgp 2 %?Y}P% zFlggiPﬁs%-éﬂc@agﬁ%ra%tt%? Pﬁarogﬁrager surface as
ek BePhadel HRVIcERIoA rﬂ%ﬁ b@ﬁérfcﬁﬁﬁd@ﬁ“eitﬁé}_tth§ cR¥kRisk And counter-
provi de abrasions leavirng furrows sufficient to permt

etvckwyisefdireétons oblsathdirectiomso t he patient's epiderms. ,
Alternatively, the nedicanment or other substance may

JPRE o B S BEBPUA B R ByduPutuERP 288 PYes or cases 20

eFighies QM cadndys)firhiceopi@itistcms (1B aBtide She odily pilobetive skin layer by

rotates the mcro abrader surface as_ 10 descri bed .

perepting Hee sBetam eprauy fEmipgr TapYRSA2G iigntenbl thereby permitting
0 X - . r‘

SR PSRNy 9SSR E B Aon 0 B0, e 22

tolf enibfoprodymsions U4 iabsesformageraping edpes tonideinglesmiy the grooves 26 or

(Figures 2 3, 4 and 5) of mcroprotrusions 14 abrade
EWEoButBr SHPoLEct iM% %}HQWH |1%y15é1gﬁﬁy 6, p%rpéf@asi A theenumber of
%ﬁiE%b&H%?u@Bﬁ@ UG ARG ABaBEAMAE Dn 2Brddi D BireacE) s, lsBRLARY edges 20
permtting 15 nedi canent or other substances to enter

tahé 2p doiveopen Valleyd @iStand scarifiasidygés wally 2@ dyds @Bovasf26. After the

m.croprotrusipons 14 al sa far.m scrapi edges t.0 aid in, ..
P RSt gPo o Bithye ST IRELET} AR ETRTpdiReon, diraiing
2R@Wehdirp &ig8Y b€ nflcrodBiRBadddVEeoN nialfealgiibethe Glirface of the abraded
m croprotrusions 14 and their arrangenent on abradi ng

gtaef Hoeking ther mpdisgmeniges spbstanggding® ther ghragsdn skizy pieg sthereby
i £] i 7 ] 26.
AR hlskicSp Sfitnd Bhddtymt it BT 00V 02 P2 ve

skin layer in a first circular direction, the trailing
d6eD066 h dioukiergtdd gurfes fiand Gabrateeyr daverycdevicendyisashewn according
rub the sutface of the abradlgd area working. t he .
1 e FRREIBE ool Lo RO, o 1B dokat @ BRITIYeaYigy of @ device

tdeEcRANvith a see-through housing so that the mechanical components can be viewed,

while Figure 8 is a sectional view of rotary device 30. Rotary delivery device 30
includes a housing 32, which is cylindrical in this preferred embodiment. The housing
need not be circular, as rectangular, square, oval or other shapes may be used. Housing
32 has a longitudinal axis, is generally hollow and is preferably of a shape about which
a user's fingers can grasp for added control. The top 34 of housing 32 has an opening

36 through which an interlock mechanism, such as button 38 that is integrally attached
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epiderms. [000065] Looking at Figures 7 and 8, a
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one enbodi nent of the invention. Figure 7 is a

perspective view of a device depi cted wit
dealongpdigalneeyailg rab3y' maves ROtaeinaiiTe dp adaﬁ%ﬁé ﬁ{l@odlment

[ I
SHPO TS LSRR QUBEPHAM ot e
aodh 68|'ss hgpa®d, insité bousing 33/ Basbr37c]ws 4 largeh vadth/ddmeterthan the top

e ment usi ed not be ci I ar S .

RRR e Bt Sl g Ut basP it pPEnGptely el as fug pterior of

%Hﬁh@ 9230T1f62th5@<§16@ bObgE 3Id b dlelldasi 1§ willh, ﬂﬁﬂ@‘ig’ﬁeh)&o provide a
low and is preferably of a shape about which

w@eng,§tablensg19p@rt derrhg petiiptipn mearrdudoush hrtten 38.TRed t3§ prefgrably is

of ho r h an

e A3 Rt AR oA SRS 3E ALY G852

|ntegrally attached 15 WD 2004/ 019777

FPOIUIGGR 0DRY 0R@8EAd 3% of rétarygddlivdiyndeviye B30viablesignedl t3®e placed

%é%%fa inepgﬁ(’:lstkl?s% a@foerﬁﬂ’léﬂ]t q%%t%g%e\{s%&%ﬁg” %%I ﬁnﬁgtﬁvé&teélt hﬁqus end
bRSE 13dsif? o% 39 H@rb@snto%gns%ﬁ @€ 8k ofaQEb;3& prick té 96r3ki6H by an abrading

i nsi de housing 32. Base 37 has a | arger w dth/dianeter
tsuefacet fe g isofthe tperpsagieulal Herced apphicdiitarthe ebtaoY deheery device

oigtorg: GBSO R ol B 8Pip0ng sbudos s Glablg o o e
width, is designed to provide a strong, stable

gomm] Locatédheoneitiivaly @Eideeansng® B2 pus préfetabhred&sed from end
od 38" preferably is integrally attached to the

bas
P ofrrolen deliyonndevisiiaa f@llowcslr@m@ 3Hlollpyoidrsse 0 thice eely rotatable
0
Jh85h 522 Shg ity Matke ARY)S0 o St tagiuainaly
Srhél\tabw’md)B&/\bpﬂ»cﬂltb uhd emd @8ichal mcnittoat 38dis ifidented imodhe i@ end of
39 of ou3| 2.serves to, tensiaon the.skin of e g
SPHPECE eeap.‘@? POISHONS Tus s SBYVRR RS AGT ey dkoflongitudinally

ThaabiSrod B9 HRERERED Grde-IQr thfbadBPbieds Jfholld®: EIeERS ¥0. The
delivery device provides a tight skin area to aid the

atbmdh arg dsuigifedde tiansfecthapingifudinel miyement eébutfqyoiﬁo@rﬂ] rod 38' into

t? g}ﬂc&rﬁ%@nt I Calti“%gfmr]%' og)% % ufl)]lrdn& I (;ii ?g’ g dbe eprov1ded with a
df@&és@ end Sh@ldwp sk S4(e u¥Eld 4Rave Halide@Vithedad e Via éﬁet %0 translate the
freely rotatable 15 within housing 32 and is forne

vlpngiuglmbmnonk@ PAASaEg0 thendesitpd rofpy BRYFPHERS nds p};esult of this
; structure; rv{h%g h%ﬁ?n %@H? ﬁ%tg\%t gpde‘%gi ﬁflsﬁggﬁﬁg dte(hohUh/I 8vE%0 along

ow Sl eeve
Rhejleedd g?ﬁ&re@ mhﬁrelsshmmlhgémﬂewdleﬁge #0 ansptith epamstinoitely 360 degrees

| ongi t [y vabl e rod 38 extend into
Li? @Sfrﬂlf"e Séas of hollow sl eeve 40. The
threads are designed to transfer the |ongitudinal

MOYEHERTt AR enldUhdcoam %&n@gﬂuzq@m%% at Y €nd28Y 1idllot Aéeve 40 near end
novenent. Alternativel e opposite end of rod 38

c?qﬂjbﬂrq&@ymedjwlﬁ'e@wqet aIn an alternative embodiment, an end face may be

attached via adhesive or the like to hollow sleeve 40. An abrading surface 5, such as

previously described, is attached to a front end 44 of face 42 of hollow sleeve 40.
Abrading surface 5 can be retracted inside housing 32 before button 38 is pressed or
activated. The curved portion of the groove-like threads can be designed so that the

abrading surface 5 rotates approximately 360 degrees against a subject's skin when
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recess and hol |l ow sl eeve 40 coul d have rai sed threads
in order to translate the |ongitudinal notion of rod

w@3004i0m707 t he desired rotary novenent. As a reBCl/USID3/026813

this structure, when button 38 is activated, rod 38
col | agses i nside hol |l ow sl eeve 40 along the thr

d
Brisy &% iy Hepresspd c allepsagingowmosyhs | drag O Ao¢ige §®ibﬁe&livereda less

BRI bR Blpte RORiBRE Rt el leB Y b e Sl using 32
femmaimgdstationialye whild baftoin 88 lipuctvhtedykoubthgnitakeapadhe §6n gifi place as
rotary deliver evj 30, .Ln, : [

Sl ARt ks B g DB e Sopeavnty,
Obnstdidt,! delfoduLiblotdsans 34 86¥% dRouiNoPBRBdbigactitel #aBrbed by a
5, such as previously described, is attached to a

patoant stendtl Welachievedce 42 of hol | ow sl eeve 40. 30

Abrading surface 5 can be retracted inside housing 32
D508, bR M@t PR EpRlimeRE ot RRE o HAFinb iR which

ittaknd BE rodBsadhd gop WIS lllowh slkeetcatie arapiesignedrtd @kovidH@ safety
degrees agai nst a subject's skin. when %6%@ e e
pesmafion ratare. A torob beller gs e AbinRrevdabwith aqupiegtaplip 48 and
u QUG QT i I NEF
BEPSIELERAAP T BRSNS 8y Il NEERd fom o
anotharc eAfraythb eothes delcry Sevice hiroundTicigntByp abnaderhthesdesired area of
stationary while butt 38 I.s _actiyvat housi n N
et Ptk s AL AE ey FanTHE ELeead S Hpicetine
136 48108 FodP38' 3 Intbvie PaktgRofetidld B8 Bf HOUGY BBeA240 so that projecting
Consequently, 5 consistent, reproducible results as to
fipetSangeta etvesen dhel ve spagad praiectiag Jips ¥EPTHpd 38'. phy thisymanner, the
hpul d, be achieved. .[ ! Floure «F i r
BrEuHeRe TS BUHE Py’ PERRAD sl S el b MRS IS TR safery

?B@iti@ﬁ, 4504l 1386 ford woplddie hevebsary & amwe tho lmillew sleeve from the
esngaed to provide a safety retraction feat

. Th .
SABLY Besitsone dipis Teuresmpy elve Beussdite push @FS{G@&F ﬂTrHS the skin,

TRC
laERceﬂ% and 10 the end of rod 38" is provided with two
pr O] ect | ng [ips 49 that are spaced fromone another.

After the rotary delivery device has sufficiently _
40000960 Winile debé r ededooka méchagiginn, illasiraseder ég ot pultes  disposed

%_i%’taﬁteoqr,}f‘iﬁgﬂgwﬁ’ﬁgﬁ’g@h&og@%gé’gﬁeﬁ@%ﬁ%@%ngg’g@%&%@&?qv ﬁngiployed.
IHoP edfnplE, %vep WispbeAVADoAOIhE hobibiag ot Rftkdynibvidel iaytBe pushed

rests between the two spaced projecting |ips 49 of rod
3gproximpatelyi paratieh e rskin held 15 el it Baienary heusingd The lateral
hack w t.hj [ o) i t.hi :

SR o DL R o Ll LS B ERMe s hou
twaitim e dtitnaol hasingl teeviatel rSimilatig a hatdlaplogdtiag fietythe side of

ition. This feat
g]gqs,;;tétlégqgm bmlgs%g glzy %,rlgvegz wal fo?ggteapg{sqeoge)%l ?hzf% %%Qctltvgi%s the spring

causing the abrading surface 5 to rotate.

[000071] Abrading surface 5 may be attached to front end 44 of hollow sleeve 40 via
an intermediate ring 45, as shown in Figure 8 or can be directly attached to front end 44
of hollow sleeve 40 via adhesive (Figure 7). Depending upon the positioning of the
threads in hollow sleeve 40, the abrading surface 5 may move slightly forward toward
the front of housing 32. That is, the abrading surface 5 would be retracted inside fhe

housing until button 38 is activated. Then, as rod 38' collapses inside hollow sleeve 40,
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[000070] Wiile the interlock nechanismillustrated is
a button disposed 20 perpendicularly to the abrading

waoacEey7 ot her interl ock nmechani sms may be enpdDyYs03/026813

For exanple, a |ever disposed about the housing of the

rotary device may be pushed _ approxi jmat el arallel t

Bdlaw Bleper 0 aprl adeding ﬁtﬁéa0§t5a%n%gwah§ﬂ ety Snc{ wfaed due to the
LA Ahot1 Y SREAY Blust :gkecgé Htedn YN (l?qs}féﬁa@lteiaﬁﬁﬁﬁl urface 5 rotates
Spring causing the abrading surface 5 held wthin the
sganist drasubjdesisking Tlee stotdibe swSiaei I aralyyhe perranetitky attached to a

projecting fromth I,.d f.25 th tati h [
HhaposablecRiEre: Bu i AOBHNE SHERSE M: B CLRATeIR et FUR(EE can be
%ﬂohgg%cg%lte'%%e gg 5N dnbfhePBispeHab t%ﬁélfef apfls Yill @nékIé @ieCship to be

_ rading surface 5 may be attached to front
eapihcdd vifholb having $baepedu thicsentisn rotaryedelivgradevies.ndn another

45 S Ln Figure 8 or ¢ dj .

oo RN A Y SRR RS L 9 S e 2
Giiclibd & HollowPseperdi0ldnspenad Babgiisiehi, did digirofotiryeleBlery device
threads in holl ow sl eeve 40, the abrading surf

) . ) . S .
weyldnes, disposalet afier mbraginece sibglamationthel ke BTy &Fﬁﬁgﬁéﬁeﬁﬁe 301
. . S r . . . .
B o e a5 e e e
Theine @sothed siBtance lahdplsenscanniss disposetl olivis lasevenvisihned that the

17 WO, 2004/ 0197 CT/ /
IR g TR S0 dO B35 R Py S GRIoy soparate
%ﬂ&oﬁﬂa@%ﬁwfcg LA RN hOWMeShRRNG: suHabS 5 iRsgrhh@erewith.

tton I's pushed, the abrading surface 5 rotates
agai nst the subject's skin. The abrading surface 5 ma

le000@2 Jramdight goring 46 Hedlexampde a §i0240 34 €Dpitkc windings Der inch,
%gﬁceﬁlg{caﬂé H‘%ﬁ%g’@g glﬁ:‘e? réﬁf%'eg?d gdgllso%gsc’lggzeoéfb. aﬁg r@lllcRVﬁ hek igure 8, end

rn Of anott'he
diRROSFHB oW 2&Re 40Mias aidjbetivgalh @3 taheé lighi gpring 46ein its extended
repl aced wit hout having.to reproduce th%~entire r ot

fﬁé%{tton 38

atake, vaxtspdg cfjoraeprojssting G et 1o M8 Pient Ret4RRTSHPR R

5 i t r it .
IPRRRSs wE R 36, BRTBAE, 0O ol st RBe Brossure is
trbigowdt from buttoar §8.delhavy és, ywitavbhutton ud do Henghir sjppsesbddethereby

i S nes 100, I OB B ity SETh b PRURG o Fosic load

Q%iﬁ%&lﬂﬁﬁiﬁg sAffa@ $tdeithie PBDIREed B Bl dpp6siteedirates Batton 38
or other substance and then can be disposed. It is

ahs be pnstiediaomeaber lof timteh depandingrupon dhe waowsy ofpbrasios desitpd. This

SR 98 0B SRS, Mk, Blp i PRl IRy s

Sidticace 5 integral therewith. [000072] A light spring
46, for exanple a 0.024" wire CD and 5 w ndi ngs per
i nch, 15 concentrical Ly sur:{? nds the rod 38

HBPQW\A) sFeteqasy assemidy e awpiasy, Veyrdevise asherds tggggliznvention, a
g%traﬁlgﬁgg ﬁfgﬁ 3l SRR 49 &Q@rg g)ggﬁiﬁjg 86! ITADnk icMAirRdf, detaiilihg ring 47

In1ts exten
has two ears 47¢ on opposing sides of the ring, one of which is shown in Figure 7. Ears

47¢ are received in grooves 32g at the top of housing 32 and are locked in place by
turning the same. In another embodiment, the top of housing 32 would be provided
with a cap with an opening that receives button 38. The cap would be screwed onto
housing 32. Thus, one could easily assemble spring 46, hollow sleeve 40, rod 38' and
button 38 inside housing 32 and then lock the assembly together. Retaining ring 47 or

a screw cap would hold the above components inside housing 32, even when spring 46
18



10

15

20

25

30

state, extends fromprojecting rim43 to base 37. The
depression of button 38 conpresses spring 46 so that

waeleaiso®730 Wil |l automatically reset when pressPCEUSN03/026813

renmoved frombutton 38. That is, when button 38 is no
| onger depressed thereby 20 relea3|n sprln 46 fro

wesrelesagsh eBlaclepusingi32, hellow slgevedtOapas T8 andiput B glade from a
| b d
PO, SRR B MR AER R B AL i, 0o
nunber of tinmes dependi ng upon the anobunt of abrasion
[9074]d. THEetractiont afahe eltadibg avlifany Swithaclousing\d2dess be achieved

ggﬁe]éée @é«?u[s gé%)eﬂ%tng%&m@ggﬁ he rfp&rl{/%gqulgle?r/ tgt{%?f rod 38 and the

qg;%ér V8l Bf HEYd SleBFCAT 5K dBwh Gn Flirds Y &t | l(DnCus'ituon 501 1s of a height
aining ring or washer 47 covers opening I'n

eoritwd ianfehit stroke tof bvittan 38i ogg be7achinysd bgre Rase ﬁﬁéea@hes the top of

oppos s.of the nin
B3I AL Gy M D0 WL N s o
tiecushiol Qua ithig tadilasshs@tion walk éttlicate Hande toyhnitian shovjd release
the same. | n anot her enbodi nent, t he t og of haqusi.n
B

wolioy 3§ézab$1@g|a§@§1r@sq,fapﬁ 5atoclé)éat9m1{1H an (bSé | Ef:cp t %fter the
gﬁj‘giﬁﬁé ?gjtbtu%lﬁ 3 38voldtibs 1 r{j tﬂ%ede%ﬁ%@ Wathuahnbe abras1ons the

one coul sily assenble spring 4
Imhhmms\mﬂd b, Dbutto 38 ajastamd 1mtua1 tesista@8e jofisirghdon S0 so 'that the

housi n n | ock the _assenb
REVELATH @% F@%‘ Jorkgpio BestPe) B RS ETRB I Cthe dsly steeve
PRNENSor 56 e MAKSHEGbradin %Ylﬁﬁcé’\'b 8htoStRE hBGsiAP 32 18 a safety
2004/ 019777 PCT/ US2003/ 026 13 was rel eased. The

heigeng 32, hol l ow sl eeve 40, rod 38 and button 38
are made froma plastic material, which can be easily

the.parti r
(#(g)zgl )§§]016 I{e) éﬁg kc)epgagée% 9p gﬁtge %Ql%g?ﬁnénti 1Sguﬁeg9,3r§cess 51
@@dy Hedodbd ayecknt widfage Hﬂylethe elfld ofis pioone-HRe thread. Light spring 46
concentrically formed about the | qwer _end of rpd. 38
eHBH e of

. gA@oynds cushigp éQr whieh isfreqgsief dpy hopgng d24pnd,ext

#&%tﬂf@r%éﬁq oGl SR gﬁ[‘fté%ébgro?écu@ng‘@ﬂ BB tipSer 1oAY’ e locked

e of "button can achi eved before base
317to rtearhesed Sieof ngdlof slewsll@L the t&tnician eostbchpdl bitansayvay from

8 %rggtglaer é/hqegﬁgtg-}%h?]ﬁq\% S egg? | bdﬂggﬁ@at he ﬁﬁ%éh]%&&@f;age 5 inside
'H&%lﬁ%tﬁ t I?S%Emﬁ@ﬁl}l ecﬁé" rﬂaﬁ%@'&f sheuks walleasepulludt Irﬁcﬂ caﬁnon 50
causli ng aralng surface to rotate in the opposit

diefermingthe casition abes theoflange resyitingt ia theushio holdlng ring 45 and

B neliSe hSPHib bifind o Ta€ FRMRERF IR, ey b foam orthe

tiixe ton Ffdv&’de FGS bhdaementobl Cis itare50hish kdvpt thoreabrading surface
projections of rod 38 lock intp recesses 51.in the

geleanies after goter deliysryst aFaPsiage JIaabyasionen 2 Bt ushi on

50 then pulls the abrading surface 5 into the housing
3[60&?76? i‘i’tfeﬁfaﬁvely, it is envisioned that a second spring (not shown) with a

greater compression strength than light spring 46 could be employed to enable button

38 and rod 38' locked in hollow sleeve 40 to be retracted inside housing 32. Such an
embodiment would enable the rotary delivery device to provide multiple rotations of

the abrading surface and retract inside housing 32.

[000077] In a preferred embodiment housing 32 would have a domed flange 32d,

which may be integral with housing 32. This domed flange would provide stability to
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feature. 15 [000075] As shown in the enlarged portion
of the enbodinent in Figure 9, recess 51 may be

wo cwaved7adj acent end face 42 at the end of a PCT/US2003/026813

groove-|ike thread. Light spring 46 surrounds cushion

50, mhlch is recessed i.n housing and extends from
&g |43r79he ame weyldsotitgt praR delwng)fheﬂetaﬂbﬁm@sn Apesecond spring

r [
PR WRIBLRCL bitgihe Hen| Aol 8 Pl O ot (S op ARIERR: QArd32d and
ttedtbierppui lof thet seoond3Priagaytciidingtdfhse 4@ iBBs tdtered state.
retracting hollow sl eeve 40, ring 45 and abradi ng

B007RE Betibit ampeiie b gt sptctimeg Poude cifgpiaing et one

ehé@ of thehtbiig adiekds tho & éfdfam& Mg I3d RAd e dther dhiddRtedtls to base
abrading surface 5 within

50 holdlng ri 45 an
Rdus ithegrelpxed mge nblig eripdigient yehenommoyadaryith gher @hiop retracting
f

s 500, RGP R PP ASEER B D i v«
rrataata}nlad&hﬂuyewyuldfbeanchmbat a‘BpemﬂcaHy,abtrealsnaan ooull push button 38
ke sb ok et el oy g e S8 stve
Q070G BRSILPAYS §1ﬁﬁl%l§ £ BBt 'Iﬁgg &ftiogg oﬁ%d‘:ﬁ”éﬁl@ Be pushed into
enpl oyed to ehabl e button rod 38" | ocked

Inevlessepy5 $ ledires HdlowoslbayerddtwitictodB Y. nBitde thwigshmejai ztops applying

Such an nent ul d nabl t he.rotar [iver .
HEGPHE 19 B“Eb%g oPTEI 0 Y eéP%ﬂ% ]&FPs“%Fela’S% gﬁ% cansinlg abrading
TR NhdHHbA LB D0 tEbd REhctbd HisR Hoakiab B, 32.

[ 000077] In a preferred enbodi ment housi ng 32 woul d

have a doned flqmge 32d, which may be |nte%ral with

HAN97RY another smbediment, palsisat %m@eé ebihedeitam huttoy 38" may
/
P st el Abntng oithee RARRLIHH : ohohe B amount of
biakion.is atidewselc oTihlis $nrb|oh dgnengwsdmﬁﬂaucmlyeldiustwt&i ny IFlgulres 9 and
46 t n n t thet me an
é@g Qa?faﬁ’ﬁfltfﬁ u%?@ﬁé“ﬂnaéﬁgngs@r%?‘ﬁé L &lesisa “3 3 {\@1 @M@Hg%" Any
tt@go A msﬁl%r hsncﬂvtlﬁoﬂe%l tAx&dn Z&ﬁttﬁc hiRRO8¢ §]mlhr6a'§1relﬁ&nfé'v1ce with a

[1ght spring 4 have a di ameter such
bhtion e carb bemdtateld witken sadmunglgr eﬂmh@mpteln eotldpmate alomeoabrader

fl 32d dt th d
RS To e e 2 Sow RS L ougras et sizk gt P dptent 51
cbRpsed b @2 Jpehing 36! i desifRAltY eRsIAE Bt b RREnRRAE 1) @&t%glymg the
W

result in a one rotation rotary delivery device

nEeoaliaas ée‘vﬂ@%uanplees\/\mfﬁ@%ef%m ite\hagton Shec iwhileaforee dgtent 51
tt ol I

CRSEA Shah 4 L LR B L0y

ioxce ale Bli@y eoviddd 4he antgdedts eskfnbr adong emibbliagmt, dettmn 38" may be
rotate. The prqjections of d be

apitted e dussdeernpied foee m qlqs%\ﬂsslloé@éﬁfiem@wma yr(%%mg a torsion
3fring, YEKkaldhfe) cGERY Hrafing 5@BRe3PBE ¥ hfioabrader device to spin while

being applied against the subject. The force of the torsion spring causing rotation

would result in the appropriate amount of abrasion to the subject's skin.

[000080] In another embodiment, after push button 38" is pushed through hole 36',
manual rotation of button 38" could cause abrading surface 5' to rotate. A light spring
46' surrounding the rod attached to button 38' and disposed inside housing 32' would

compress when button 38" is pushed so that upon release of button 38", the abrading
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pressure to button 38, spring 46 would expand into its
rel axed state causing abrading surface 5 and hol | ow

WG k@ewe740 to be retracted inside housing 32. POD0S2093/026813

I n anot her enbodinent a detent 51 fornmed at the

bott om of buttagn ¥ 15 be used to secure th

switacei wepld ietaigde ﬂw QoRPsite dEecHes Migscaibed Abe e Ié%\gweédietent 51

f LAaSi.QN c

SR bioBa, D7 S pRCRpK e, of sy SERRERARNMo b detent 51

¢lﬁumgle0pmmg£sﬁedThle 1srmsaefet§1 feature @adorditigito theninvantiong 43 the abrading
andl e to button IS . . .

Shrce o Bt ety g iRy poulib aaci ol Mskeofsing 2.qud remains

JaMcER 18 ddfe Bisplidf.t on that can be rotated within a

housi ng. The coupler could mate a m croabrader 20

devi ce, for exanp as shown in Figures 1-2 wth

H0ACO8A! 34pplicrRis lywz alotrmined thoushexBaimershsay tgt fhordge for the
%Bglr(]) %6dev cB ttgI gf‘odgpeel%g zgab%] rasly é:la% d%h%%‘%ﬂ@ﬁﬁdr%a‘?é dose of

usér app rader device a
Sulfstance et médlbﬂﬁeﬁt Oobthe twithid 8he ephietrralf kaye:e ofiat lﬂnienﬁ Isufficient

t hrough. gpening 36'. That is, a pr.edet er
PR thio fneumE o BrCERES PPPRSY 1o PiecBgTA rbﬁfqrt %‘wce is required.
%%nglf Eb:tt&uﬂvaﬁfons K inftrodHta 2R G Y RAMLER § tsho Rl &R nally only

25 activated by thi s predeterm ned force
alimiupthhmstr&tumwbateam Nl ¢¢mmuclapteys1.(rm$ applied,ttbe siigneabrader device

rin for exa cau brad| urface 5. 0of a

iy B e SHEMT b e RS B B Bt o n8t enough
PIRLBS s bﬁﬁleﬂu Biee@icroabhifief QUirgRehayt A&t fcAES4tO TS BEdtH® corneum.
causing rotation would result in the appr opri ate

émammdebabrawamawew in et enobple substansk prmefligamggiieingdelivered

R S e

@;@n&tﬁtﬁ@uasewalb hethegmautit ol dercd to hchiewat thk lesifed pegletration and the
surround%gﬂ the rod attached to button 38

Anired §'bf@r§1é’él Meghetls srshidevigessso capiipl thee abrgsien sprgpess are fully
ggé&ﬁ&@%g éllp} &9%%6%851%081%? TPON kRS R G pusd7on previously

047019777 PCT/ US2003/ 0268
mmmhmnacdbyhd%nmt@te in the opposite direction, as

descri bed above. However, detent 51 mculd stop at the

Eﬁ@@gg?] ]%n %tthgxfﬂ%eﬁ(:hq:éo@:uﬁgnto%ﬁ eﬁﬁe%enf dnven ﬁglﬁ & {/otgtmg abrading

fiedict i sRRAP B ErdB-sbinbNy@Rhd Oftw 85Fighe ab redlbpdate the user
surface of the rotary delivery device would

rr@nwﬁgtae@pu (mst ehovoushisly pagtect ag adlasiicrsyrface 6&@%@%& the fluid
R ST Tiu SRS e AR SPRRL RSP O SR dOrffiises the
Fpein®ed wadlgpplidew ipﬁ@dét&npn@ﬁpmﬁureetpem airhder sefadet 68. dhe adhesive

to deliver the ap ropriat 0S subst ance  or
r?édP’E?éf%Wb’ of Gl dk; hplghgi é}eﬁvzfér%agarlﬁyﬂw ffn yith more force
ng%{ (He p res%Hlfef é)&i‘t@&‘tbg HOHRY 69 TRNFILABRWY 1s0tfhelﬁ’ ldeeYed, which

to the m croabrader” device 1s required
injects a liquid substance, e.g., a vaccine, drug, diluent, etc into the fluid reservoir 70

formed by the seal of the adhesive 66 around the abrader surface 68. The abrader
surface 68 has fluid channels 71 between the microabrader surfaces 68, and is
essentially immersed in the medicament bath during use. The user then rotates the drive
cap 72 in a clockwise direction until it can't be rotated any further. The number of turns
is pre-determined by the number of threads 65 and 64 between the drive cap 61 and the

base 62, respectively. The device 60 is then peeled from the skin and discarded.
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10 According to the invention, the m croabrader array
surface 5 should optimally only disrupt the stratum

w@oroaewtr7 | f too much pressure i s applied, thePCT/US2003/026813

nicroabrader device may renove too nuch of the

|dernal | ayers. On the_ other hand, if not enougb
;ﬁ @083} e Tp gnsiipp Mok cxeebmsinfhottetun eraB@ thepbradgr surfaces
RGeS Geddi& Bl Elatmbﬁﬁ)li‘ Eé@ for 141 § 9gféshtg&ery radius.
may result 1n not enoug st ance o medi anent
depireet2dnd 331 Vatidies deogiyps aﬂﬂ)nmﬁguraifons loé npmea@mjmslons Wthh are

eing,a Iled aids. in,determ.nin f

Jele Cacbond S aiglicr s oS APPHOREE £65 oM ctieviously
iGrplaated 8¢ r&%féﬁ&é &lnl RILFARE 6rhﬁ‘te a1 'f&%fédaﬂrt% b¥ader surface 58.
Met hods and devices to control e abrasi on process

are full described in appli cant s co-pendi ng _US

dpeA084ht E@fprﬂéyﬂblradm@emwaﬁb Biggrey13, icae be getpafibitaihe base 62,

trfﬁ Lepeery a0 {9 %?18%11 aﬂr@fe a%iy Q}RQM;EB elRad d)rrgntml%f about 4 mm
pr esent 1 nvéntl on rotat’i ng abradi ng evice 1s

sdasuwm the ddhesive ngfacs &6t privaab veelt [Praterabiyeitvvafl tEmgﬂéﬂy inside the
11. To operate the user remves a capg&not shown

\m{*i:ﬁz Brotaicorenm Stedass &2s drivecwlises 3hansh @lgra@ﬁeassembly 82
g &)‘ﬁ Etrc&}lw %'%16% &Lor aﬁﬁre dhe ?vmc tfih iSused to rotate the
sSse a conp

gal nst The s esses the spring
@Brmnl Bpdrivescap 6jpvall dﬂmnenm&@mw&é slong thepabirixder splines 80 as it's

Ao Sheogi s s 55 4 GebTistoned el 3 ey fa i Brovent the
Wirivl cap 6§ ﬁf&ﬁ @)@m tlﬁéﬂ'\‘/eft&ﬁlyp&)ﬁﬁéﬂ'&ﬁln% %[dcﬁdnsl@yoﬁ‘ fI base 62 could

spring 63. cﬁ unger 69°is then de(gressed whi ch
ihejiniegrated quad@ﬁ Oéhﬁaéﬁsmthfemgﬂoabaa 66@i ne, drug,
diluent, etc., into the fluid reservoir 70 forned by

(ARSE' 0 AR S GBig O LS FARRIRInBY 8P arion
hﬁlﬁemleﬂgﬁm:nmecad@ﬁbd adativate rof analde 6 rotar}dadtmnﬁw the device. Some
essentlally i mrersed in th nedlcanen&%bat uri@?nﬁﬁedﬁkea

Fugh SEIEs, cpuldrhsr? Hepusheiole oo Jer
]frbfraﬁﬁ’t@léiﬁogé G&etd @Iﬁ‘véjﬂé}} lor latpaB2d¥ teali® o'f%ﬁg&dcd%ﬂw be tprov1ded to

he number of turns is pre-determned by
ralliofyethe dfive tapdads r@btednd 64 bet ween the drive cap 61
and the base 62, respectively. The device 60 is then

L AECTRATE CEN N e

Eﬂéﬁsﬂﬂﬂl&ﬂnﬁroiﬂi&ieﬁ 60 A% evRrt Auitbeunitdibiag uhehey ars h¥id@sd to retain,
68 have a reverse_ taper, which provides_for an equal

Sifep andg peeserye t@,@b@ap%p@g adnp:qllgtgyegsor adilygpt, ifghe abrader surfaces
\\I@rdrg USatdf Wflt%rasdﬁégg él@r dJUFd 'thﬂ 104 [ng Bpg&glérfng? 'r\]/gﬂ%ould be

are ed in appfita t S C
UWilizpd| orcat stmdaR% SEHUR, capiriege, oouslayBEstemype p@smm by a flexible

reference can_be affixed or, for on.th

ABTeRYRIT AdyrHuld: QO@SIqursmﬂm ok fi oyl P8 eIty
assenbly 72, Figure 13, can be snap-fit into the base
§800087] Applicants additionally envision an electronic rotary delivery device. In

such a device, a piezoelectric chip is employed to rotate the microabrader array surface.
Such a device would preferably have a spring to determine the amount of downward
force applied against a subject's skin in addition to the electronics necessary to rotate
the microabrader array surface. In addition, the spring may control the speed of the
rotation of the abrading surface and the spring value would be set to optimally effect

abrading of the skin.
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Figures 12, 14 and 15, and will preferably extend from
about to 0.1 nmm about 4 mm beyond the adhesive
W@ RAatE766 prior to use. Preferably it will tRETUS2003/026813
freely inside the base 62 through opening 83 in base
ive splines 80 on the abrader assenbly

é@%’é&] s wreferied anghorhand iotskdsvisa world bﬁepla?qdv@awba subject's
[
S Y | Byla0oh ok o Toror 306 PRRRLIANE gl Wvico agains
$]mi skie $n 8@iraslarr faskion} whiled honging bh mebmm:etl’ﬂmﬁﬂsstﬁﬁnary on the
IS, envisio ed t hat eature th t woul d_prevent the
GRS e 1 AT GIFSTag AP RavaE « By B S BRde enually,
ThRAENESE &f électtltb%u,*ﬁﬁ? ené2h& @é’dvﬂwalﬁefofc@ta%gh@d &thyde controlled by
added to"the design of the m croabrader
[PoBBOgshed spring, the mhmnmnsﬂr sleeldonieally vip & prassurh éras@blp@r
of the invention, that various other designs can be
0 t o) b 0 y
SRS 0B et RhiB DneliPE O6° bt bR i iR Bon, the
mlcmlalra]mdeﬁ %@ulﬁrz vmdba potﬁt&d tacrobea patiatt woskin kteleast twot@pmmmate
t el ephone di a key, or pai r of ars"_or )
b Frjaons o (Jihat 1seths 555 pEpTgate aﬁlﬁ&tﬁ@%cqw‘i be cloglgwisg, while the
ggcoﬁlet fn%lea%Q AIPRRDRA] i '%o%{t&n&%kvﬁge of V19$ li}gtrsaf IHE Batient's skin
I spenst ng conponents can be provid
asne bl aoadddc ﬁmad!pmdi&af 6Gtiosdv diredtiohs. ui dln Ctnihelmembnglments the

el.enment g are.en gne retain .e_and e

FHE B RBaTatacs Bome it cperayneit B e Th e citr
AneAstR T stra6a d@ﬁg@[)ﬁh@ QAERerHY b1thd nflElo8Brader device according
substance. For exanple, a glass or polynerlc Vi a

) Lhedmb@ntloutqmablz% the roedigaraens oe sutstange i@ be absprbed wges, effectively
?%eggbﬁ al o%\}ﬁ%%eislél gﬁetll}le grf'e%{c eﬁt or sﬁbﬁaf[ceet‘g 'bQ &f(he%sco a. patl?rﬁc's skin or

VoIl r -contal nitng reservolr nown

bitimpeibrallifesefipe 6yed. [ 000087] Applicants
additional Iy envision an electronic rotary delivery

Vi C In such a device, |ezoelectr|c chip
iﬁ%%@b@mﬁnﬁ%aﬁw e St abroider diggrrens Reipg aa@eﬁed using the
?ﬁ%fba@rag@rvﬂ cNQifrel iy %1&6&1%‘&551Bﬁvﬁra§s Sf@fﬂnﬁ? the abrading surface

term ne the anount of do fofce appfli
agri pafora baitsf.edt wall dei mdﬁrstwdduhah e above Idescnptlon of the present

elec roni cs ne to rot m cr

SRR i RReSIR Y8, o MO BT (R, M EOR AP Gopheind the
$REE dredfntdhisd to' 1 nhpBhddlied Wethabiha Mdafing Wit aseeadttbqtifvalents of
églng val ue woul d be set to optimally effect

aby apendpdoflaimie skin. 22 WD 2004/ 019777

PCT/ US2003/ 026813 [000088] The preferred nethod and

rotary device woul d be placed against a subject's

skin and then a button would be pressed to force the

m cr oabrader array device against the skinin a

circular fashion, while a housing of the device

remai ns stationary on the subject's skin. As

descri bed above, the rotation may be achi eved

manual | y,
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5 nechanically or electronically and the downward

force applied nay be controlled by pre-tensioned
wa@pooisitp77t he technician or el ectronically via BCT/US2003/026813

pressure transducer. [000089] In one preferred nethod

of abrading skin using circular notion, the

m cr oabrader device 2 can be rotated across a

patient's skin at | east two approxi nate ful

rotations. That is, the first approxi mate ful

rotation could be clockw se, while the 10 second
CLAIMS oxi mate full rotation is counter-clockw se or vice

versa. The patient's skin may be abraded in opposite
welRigt i onal directions. In other embodiments, the

m cr oabrader device nmay be rotated approximately 180

agai ns EpuE ' .direction. The structura

de?rgﬁ%%%y?ﬁ%§%?€$§%§%ﬁy g?'the m cr oabr ader device _
ac ediodking comhpridifieatilenseortei honsiegelbinest, whereimesdidod heastt onghousing
subst apce .t.o be absorbed nore effectivel ther .
cleR ARG e S0 G ZRHE T RABAL Mo SO EA K AR an inermal
houBiRp) dnasttdrih] Bolddid, B comtsidtidnOthereofat i ng abr adi ng

surface 5. [000090] Dependj ng upon the substance or

medit éaptone hpesingelapentiadiptedieagfeehe  ni cr oabr ader

devj; ¢8st b hix bﬂgicrg?gﬁ&ﬁm&lﬁ b0 AshdY thef RITBMGubfRet when

abradi ng surface y performbetter. It will be
rotateilcler st ood t hat the above description of the present

20 invention js susceptl bl ' L] j

chagEgaisa alpt HPFEHL! Hachab Bl Plol a3 Gk ekt Bht 25 of
middpre@uEine hglinke thankirhéfa subjectveidniuificiem dorca trgdismpt and substantially

equi val ents of the nded, cl ai ms., 23. 004/ 019777
pengirate thesammessacya oféﬁ&?xﬁ?&ecwltﬁ@.g iPIfEc1yg sa@’%%&%gp);omeum.

abrader device conprising: a housing conprising at

| east one housing el enent, wherein said at |east one

houd Thg rotetyeairader deyicsef eletre d, furthen compriging apless qas sHbsiagee

of an u [ ' L: [ : ite ri
el strRRgks B3 1S b BRE RIS (AR SR AP ctiverysite prio
to drhmdaheoualy widatht neokanivalisitatignef ez arayat spidalglivey site.

rotate; at |east one array of mcroprotrusions adapted

to disrupt the skin of a subject when rotated; a

e CH) Atk ¢thry' Dbl did¥RABRI Qf whEeinals ledaking fidticabbmprises at least
said at |east one array of mcroprotrusions agai nst

ong sigtionpiyreleseny subj ect with sufficient force to disrupt
and substantially penetrate the stratum corneum of

the subject without piercing said stratum corneum
3. The rotary abrading device of claim 3, wherein the at least one element adapted to

rotate is further adapted for manual rotation.

4, The rotary abrader device of claim 1, further comprising:
an interlock mechanism disposed within said abrader housing for holding said

microabrader array stationary until deactivated

5. The rotary device according to claim 4, wherein said interlock mechanism

comprises:
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2. The rotary abrader device of claim1, further

conprising at |east one substance delivery port
waeomphed7f or appl yi ng a substance to the skin PET/BE81003/026813

subject at a delivery site prior to or simultaneously

with the nechanical rotation of said array at said

delivery site. 3. The rotary abrader device of claim

2, wherein the housing further conprises at |east one

stationary elenent. 3. The rotary abradi ng device of

cl aj ?&Hﬁ ] t

r ot gtmé@?n urcﬁﬁéewtrh}a gg%ee%ﬁ }h&ﬁﬁj % r ot zﬂn?%n Cﬁgp]%'ﬁtoa
lmnmtén#babvﬁﬂbbrdhwhde of cIa|n11 further conpri si ng:

an interl d mnt

houg I.S}Halgfvg) 11;5 8&}1@ hﬁrgdesrg%oasm%arbde 858?% lég, saé g§ﬁudlnaql§l moveable rod,

st at;vlhgﬂéﬁf syild,tﬁicltdabﬁﬁaﬁdrtva%lai eshpled td gﬁeﬂ&dﬁftﬁd lsﬁgitlﬂﬁlally moveable

r di g t.o claim4, rein said interlqc chani sm
rm@wﬁ@t sy springhalds sebmicaagransr @@W%@Q@%P@%ﬁgr{f n s depressed
thel?éﬁytdéﬁ‘ctﬁﬁt%gr 4l RerbbE Aeainishe abrader housing, said
button being coupled to a [ongitudinally noveable

r od; and a spring wthin said abrader housing and

sur I

sai & Hisd %%B&Q/I % acgér}?fa% ll;jcgi glggl %f fqui’ge\f %glplgﬁmﬁgg ’fre?lwgt‘[a%‘oﬂ sleeve
mduated intithih sadd ;i‘tyadmhe.ashige said side\&(hatnlnghn sad fhes pr whigh kol ds

mlsnz»'a%@% O 3PS BT R Db e 32 AL By

moVeAIFYdTOhnts skt %%r@é Xp}ﬂﬁ& kC Qi PHRONGhNGs bAd dnBithdiRally
further conprisin re%ﬁy rot at abl e sl eeve npunted
at

mayeatie fpddameve ploag th@a@ﬁ idsterve theishy eotating saigd misrashrader
% ace to which said n1croabrader array is attached and
aving threads with which the end of said
| ongitudinally noveable rod connects so that a force

app sai d butt Ses
o g do BT e SRG R en o SRP O A Arptsysting sid
mlt:ﬂaasre&y afrfy kidegaidabMdeiousiagr ader array. 7. The
rotary device according to claim4, further conprising
neans for retracting said mcroabrader array inside
sai § @*ﬂ{eﬁgﬁrfop%bﬁgg suBstafiteTRio RRA L4 mqj&l)éb\fﬁfek B8vice comprising
substance i nto skin via a m croabrader device
thm@%ppf3|ng the steps of: positioning a m croabrader

d eVI gsqtlcgltu}%a;a %ﬁeéré) \é)(ia‘:{ 8évtlce a?g dEIh\?E?? &e%ncn)c{l ig gg lr‘ glﬁ)tj ect, said

evi ce
mibmall&*aattg devied C(ﬁm;rr[smgmﬂlsabwdeﬁ}ltdu&ylg dHat surrounds an array of

microprotrusions, wherein the abrader housing comprises at least one housing element
selected from the group consisting of an upper housing, a lower housing, an inner housing, an
outer housing, and combinations thereof, and wherein at least one of said at least one housing
element is adapted for mechanical rotation of the microprotrusion array, and a support
comprising a plurality of microprotrusions coupled to the support, said microprotrusions
comprising at least one scraping edge and a length sufficient to disrupt the stratum comeum;
and

rotating the microprotrusion array of said microabrader device against the skin at the

delivery site with sufficient force for the microprotrusions to disrupt and penetrate the stratum
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m croprotrusions, wherein the abrader housing
conprises at | east one housing elenent selected from
W0 b@4groop consi sting of an upper housing, a |PUEDS2003/026813
housi ng, an inner housing, an outer housing, and
conbi nations thereof, and wherein at |east one of said
at | east one housing elenent is adapted for
nmechani cal rotation of the m croprotrusion array, and
a support conprising a plurality of mcroprotrusions
corh & Lt%gtahﬁ’alf 1tl§dﬁ'9 fcIm R8bthtith %Bﬁgﬁlﬁttﬁéfe%}peﬂ?) ing 3 substance to
conpri sing eas scraplng edge and d%%
be delfveied iingo thet S&Inmfih@wbj acha the dedivenysgder neum  and
rotating the mcroprotrusion array of said
m cr oabr ader device against the skin at the delivery
Si t @ Thetnfetisadf dcb@ridiigttio tlatm 8, Wikreih g dbraled dévide ddRipdisss 4t Least one
dlsr ! ang enetrate.the stratu 25 WO 2004/ 019777
ToU3iOR PORIBAIA BDISE SN S MEDHICHBAIES Qfatipe fep v fcomplished by

maRhaGbtand e r&aﬁ&g dpml&pm@wﬁnm%@@% &bicew t'BQ dé‘hvery site on the
subStance to livered into the skin of

skig gbthe ebiegt. t he dellvery site. 9. The nethod accordlng
to claim8, wherein the abrader device conprises at
| east one rotation porting and at |east one
st atQ. dhamethpdraccarding nalclhined, rvdteadin the retatipg stsp is accomplished by

cconpl i shed manu rotating the rotating
nwa5WF$@%“%$“§§ﬁ%mﬁF%PE%%Féﬂ?? devi ce at the delivery
site on the skin of the subject. 10. The net hod
according to claim9, wherein the rotating step is

acconplished by nmechanically rotating the
m cr oabr ader device. 26
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