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SUBSTANCE DELIVERY VIA A ROTATI NG M CROABRADI NG

WRIMAALTTTREL ATED APPLI CATI ONS [ 00001] This apBCrisgqoa6s1s

claims priority to U S. Provisional Patent Application

No. 60/406,694, filed August 29, 2002, which is

hsEISTAN €8 BEL&VE&RY)W@% ROPAEING I\HGR(B&%RAWE@SURFACE
ThIS application is also related to U. S. Application

ney Docket No. P-5369B), and U.S.
|capoon ]CS)(erl'ﬂI6 . 10/  (Attorney Docket No.
P 5370) both filed concurrently herewith. FIELD OF THE
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imparting a'rotary novenment to an abradi ng surface.
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exposed vi abl e epiderms. 20 [00004] This techni que

AR GRS FEPBITROR °C o bl ood vessels and

| ynphatics for absorption and delivery of the

30@11{13% CPelivdip Wimabitatdee 160y boli9 QBfghFbe dkapihesltypically been

el ivery of .vaccines, the epiderm.s itself is
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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 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.




[ 00006] The prior art reports a variety of dEVI§ﬁ§h§m¥boo7
nmet hods for disrupting the stratumcorneumfor th

pur pose of delivering substances to the body. For
exanpl e, breach of the stratun1coneun1nay be achieved

nct in as taught i n. US Paj ent 679, 647 t
@P@@n JQ“[' or g1 TEPQNLS; 3 NIty of rffé’@cﬁﬁ apnd mgthods, for disrupting the
stiature tcrarnetmne;s thé Wafpods of fdewennfgosimétaﬂ&s d6\thé esayd Sf&iil example,

for .tu [in skin test tests, can
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STMMARVSOBNEE INWENTHI@NSki n, such as a drug or
phar rraceuti cal agent, through the rotational abradi ng
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I'n so ependi ormul-ation an
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suspensi ons, eans. |cu preferre
ogEiiganMent s for deI|very by the nethods of the

~ invention include vaccines, allergens and gene

ommgqnpelsubetaﬂ&@ NicS -bel QDAL Eﬁ%&a&mh&um&cﬁw ﬁlbstances

‘i!f VI de ? nmet hod and deV| ce ‘for r)arl n%
6‘311 19%&)9 aegutyal pEratss prodicagientsh ypkcines ad dléer gianges may
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into a su%\l ci ent” depth where t

dﬁﬁ R ¢ ndferdpre of By Wﬁae&flwalqﬁlppw pieppogipns, and
ci‘éhﬂlsbqlﬁﬁlctﬁh&ﬁ RERRRY ahb@iBariBits DB r 24IRER) HShald mdYhddbeof the

use of .a device to inpart a rotational. "'novenent to
ipyratign ﬂfilqhéde ﬁi%%%ﬁb?%lg% ang) ggaetheigpeytiveagsisadi ng
surface of a m croabrading device to disrupt the
[@@Qﬁiﬂ],l nﬁﬁm&’eemnplcf &ﬁiﬂibiiikﬂleﬂﬂersﬂd& thi prsuﬂerﬁpﬁaﬁedlt@daﬂevme for

[ N v I va
RS R B8 oadht fon % sAfane? Biactyps e Pirtu SRt acent
'tl@engh the saathm: oasmann lofitiad skin tohe sufficient depth where the pharmaceutical
agent can be absorbed and utilized by the body. Such preparation may be 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 stratumcorneum.

[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




21 March 2007 skin is an attractive delivery Siltl\%aﬂ@ﬁ%m
to the high concentration of antigen presenting cells
(APC) and APC precursors found within this tissue,
especially the epidermal Langerhan's cells (LC).

Several gene therapeutic agents are designed for the

skire &t srepftractife ddlivarydsiteodatetostheshigin coieptigtios: afhahtigen ipresenting

can In.s cases, direct .delivery of the. .
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adrekudigonderst ekin digeagss oindi skén cancer. dutsiicte cases,sditest delivery of the

istant fr t.he i.n, J.n _such. case Ki ells.
gt cab o BE ek Rl R SRR g, g els are an
a6 itirgetafol BedeaderbbatiPALING, Bf WwHdIClhe GABodRE graRifby proteins
absorbed into the system c circulation via the .
apa petiveat sitae distant fiom Bierskin. dasueh cadies,cifin cellsdess kstratinocytes)

I N€«Q rapeuti c agent to..the systenic .
bt R B PorebdS T Bl b Rk AFpEHe MR can bo rapialy
- abb@bedlans tid sfsesndic feirgnlatibie vikit. pabillasp @BmEaSBSother cases, direct
system c distribution can be acconplished through the
apeass pf theyaspqpistheppotiviezpniedhesustgstie cispafitnns desirable for the
i . 0 | 0 devi e ge .
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adedmplBhed dfowghhhoppillare demfist ance, i ncl udi ng but not
limted to nucleic acids, amno acids, am no acid
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rERG RIS DhaddNHe BEIAAH %\ill\gﬂcﬁ&h MG aHe BFMRE of @RONECe sBbstance,
t he expressed protein en they are dellvered

inglyding Bvfawd dimjtedite Ruelpic asidsnanifo tahids,samine aeidsigrimetines, peptides

Si | . [ .del i d sinult l.y. with

of Paftblides, 4f e WREN i SeSlbase T Gl PhiTots RE ERhibncbnasd sone
eRPYRYESH ki Blodald @1 BntaB irhindndBdspOEs -to [tAO B kaEd Ifbtein when
accordance with a first aspect of the present

theyyagt debiyered hawaltangopsly Widhe @beasionoefathy Hitstumd exormpwyi. oclimilarly,

I siha; housi ng o i sing at |east one housing.
allgR etV SRR Pt s bradiER 1O, WiggRyuS igmmune
r&pbRGHRG: donOMtioRal MleAieh 18R nTithddg. of an upper
housing, a |ower housing, an internal housing, an

al housj ng, d . conbi nat.jons thereof; at |east .
(GRRTR % Ao tenfinfih & ffrasec O thg baesent ayentipnathersjgprovided a
R JEe, ROnPESHE £ NPu M BRI f ALl Rt omen
wingreirs sfidrat hesthenv laising elehattiingelseted fimin theagroupensisting of an

arraﬁ of m crlo%ro r usi ons @geal %sé t he skin of a? .
VRRH ‘&‘ES‘%t% QYEY NOPURS AP LRy APyt Aty fefternal housing, and
cSHBThAMs! tRbredF: Q?féﬁﬁtr(ﬁlb%ougiﬁg efdntet Hﬂﬁr%?éﬁv t%%fﬁ‘té?{a& E)E%gtl%lie array

subj ect w thout piercing sard stratum comeum
offmicrepratrpsienseadapttid e dissupt dheskis ef a sobjectorlmmamitated; @rmechanical

elivering.a substance into the skin havin . .
roqatlng meansg for mecllllamcgl?y rotating said at Sleast one arra 0% microprotrusions

against the skin of a subject with sufficient force to disrupt and substantially penetrate

 the stratum corneum of the subject without piercing said stratum corneum.

[000013] The example embodiments comprise a microabrader for delivering -a

substance into the skin having a




3 21 March 2007 base wth at |east one abradin

facet, to which an abrading surface having an 21 March 2007
arrangenent of mcroprotrusions that have at | east one
scraping edge is attached, nounted or integral wth,

and a handl e attachnent facet, to which a handle or
RosaWith gt Jegst repedabiading facal tacwhish wowbrading swrface having an
' ' I al s e S rated fr.o
eRlrBghBl 8 leropAnafR, fnf B RatCon S SBANE Gt S Brachea,
mogdaed bnintegralr withf amh alhandle en@eimén® fhdeg @Mvhich ddBMidtCor other
or onl Lhe,abraqing surface thereof. "abr adi ng
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. éwghrchfzogz 000014] A chquIar or rotational .
ABPRYWESHIIAC 15 Breant the ﬁ!ér)faqgé; Adppessertediq theskin during the process
. _ I ’ .
T hclaling A Terd ey ARIHERY 6 ¥ AR B bercon such
marceoproffussi (s) asd sureandohgenrfatl aded. The rotary device
may conprise a housing in which the m croabrader
array is rotated against a subject's skin and an
interlock nechanismthat the user woul d deactivate to
actuate the rotation of the rotary device. In one
enbodi nent, the housing of the rotary device may keep
‘the skin in place as pressure is applied to ensure
that the m croabrader array surface woul d abrade
and/or tension the sanme area of a patient's skin and
a spring or other conmponent associated with the
i nterl ock mechani smmay control the speed at which the
abradi ng surface rotates agai nst the skin.
Consequently, this enbodi nent may ensure consi stent,
reproduci ble results as to the anobunt of substance
absorbed into a body, especially in clinical settings.
[ 000015] According to anot her enbodi nent of the
i nvention, the circular abrasion according to the
met hod may be conbined with nonitoring the anount of
pressure applied to the m croabrader device (either
visually, or in a rotary device) to maintain an
approxi mat e constant downward force to achieve a nore
consi stent abrasion, and nore efficiently deliver
drug, vaccine, or nedicanent to a patient's body. For
exanpl e, the technician and/or user nmay nonitor the
downward force being applied to the mcroabrader
device during the rotary notion so that a consi stent,
appropriate downward force is applied. Thus, the
techni ci an usi ng the m croabrader device nay
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apply the necessary pressure to achieve the samy yfareh 2007
degree of stratum corneumdisruption and depth o I}A
penetration on all patients. This may be especially
inportant for delivery of certain classes of

ounds, such as vaccines, in which the desired
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ect.at t elivery 0000, e exanp
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that inparts a rotational novenent to the 4a r;
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[000016] The monitoring of the pressure may be achieved via a mechanical or
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
piezoeiectric film that detects the amount of pressure and indicates the amount of

pressure.

[000016a] In accordance with a second aspect of the present invention, there is
provided a method for delivering substance into skin via a microabrader- device

comprising the steps of: positioning a microabrader device at a delivery site on the skin
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or mcro abrading surface on an area of the skin
produce furrows of sufficient depth to aIIOM/the
substance, which is adm nistered prior to,
S|nultaneously wth, or follow ng the abrasion of the
(gkq subjach spid misreahrader tﬂgmel@mmtsme@eabmdﬁre ho‘amwthahwounds an
r

By TRt iyt g 016000 AR RHRESS' ks g pousine

etlmeIUeselectad domodke givep S:kmmstu@oif ﬂisupperihmusing, a lower housing; an

.progressively .d er fur Skl re
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000018] ., The |nv%£t|on IS better understood by readi ng
WEPDEOFYSIRN HEYedtcat Pangort FompEisiagia vty At i croprasiustong Coupled

th hd H19 Pa@ CANPRNYSHBridiCHY Ssapristhg\We 1l dﬂe%@rabﬁlfgeeageﬁﬁd a length

nunerals refer to like elenents throughout 'n

sWHficient t¢ digowi die stiatyin eormeyrs; ansl ratating dhe mfcrfaorotrusmn array of said

B SHBARGP et A0kt 8, B WERL SGLVURPURL Wy bRIOR%Bhc for e

msigrdpagtaisicns tandisthptagiel permtmatey thecstotwth ngritenmo substantially without

2rhodi t,of t th ki tient: .
fRoRB T T cheundhaehy, dedBe it oS bp deh ety the skin
ofitheaibpdi fghsdulivagasite. [ 000022] Figure 4 is a
m crophot ograph of an abradi ng surface; [000023]

i i t ew gf th abra rf.ace

(O ZF e Sap BB o BHRHAANPE 7 Fel Arhel substance
t¢p teshBrdanveisitigahe st qfardevik tiedt daparkeciotabionsifmakardetd the
furrows of 20 skin, [000025] Figure 7 illustrates a
rotary delivery device containing abrading surfaces;

[ 000026] Figure. 7E is an expl oded, cross-sectiona
view of a novable rod and holl ow sleeve of a rotary
. device according to an enbodi nent of the invention
[000027] Figure 8 illustrates a cross-sectional view

of the rotary device of Figure 7; 25 [000028] Figure
9 is a schematic view of a portion of another

enbodi nent of a rotary delivery device containing a
safety retraction feature, 5 21 March 2007 WO

2004/ 019777 PCTI US2003/ 026813 [ 000029] Figure 10 is a
cl ose-up, schematic view showing a stop in the device
of Figure 9; '
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[000030] Figure 11 is a cross-secti onal , schenm®j frarch 2007
vi ew of anot her enbodi nent of a rotary m croabrader;

W0 209400937 Figure 12 is a cross-sectional, pePEHaEEYGH26813

view of the internal and abrading end of the device

of _.EFl gu 11, [000032] Figure 13 illustrates.the ..
BTt Bad Sevl 1Ry slioecorh i (4T, PLARS, shingp produce
1 Zurrdv000 8idticichd tl(éj;ﬁh_]té allowt Her @betEndel GvHicH & h@iristerdel rior to,
drjve cap of the device of Figures 11 10 and 12; and

swdtgngously i, o5 follawing rthe ebrasion &f Ghel slsisy dp et falien up by the
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resi stange to drug or, 15 vacgin ivery reside in

t RESHEF I geeper frgwoin T}lﬁ élﬂépﬁwe’@ﬁwﬁ?wwgf yery qf s sybstance to a
t h&sire§ HE &fb%ﬁﬂ The inner |ayers of the

epi (lzlrgr mpgﬁgg%‘?a 'y 1nclude three layers, comonly
identified as the stratum granul osum the stratum

nBREGHRESCRINHOMN OFTHEDRAWINGSi nati vum Once a drug

or vaccine or other substance appears bel ow t he

S .t h ' [ akly . eS| S (o P
oA OpUAT, TP i B Bebr FAOERAC Y o ek Byl detetod
edoriptiph withofefiiremve ty thd @ckudehanyin@08Qa6d, BekihicH ilike feference
substance, into or through the viable, epidernm s can be
awmeéﬁﬁ o1 tg dikp glemeytsrtbrougheuty aud 4 whishabsor pti on of

some substances, and particularly sonme vaccines, by
tfoB00109VE; ' e y . : . . .

tﬂg a dgvilge anﬁ aes?ret 3*&’%}{%?& %g?ﬁaﬁﬁrg%%t%gggé?‘? ieéﬁl?ﬁ 0 ay’
substance, and particul arly a pharmaceutical agent, 25
i[90Q028] Fignreugtis wheexplodlol sideprieerafian syadingtsuriaee for an abrader

id_ ab ti f . tidi f..th .
B deRrEog B ot eriodiemior hiBuonion 87 it o eagiont
[ 000037] As used herein, the term"abrade" refers to

r[eoanzi1 hgrigtire! Fie dlcréssRe¢tionalsidd vibw e f ar bbralpsahdgum t o

i ncrease the perneability of the skin w thout causing

ﬁx&ﬁﬁﬁve skin irritation or conmpromsing the skin's
g Figure rig aaistophatograph of ampbyading pyriatsint rast to

6 21 March 2007 WD 2004/ 019777 PCT/ US2003/ 026513
! Mipg vk d ' h
[00000st WiBdke S 8 HoBERCURRPo S Hhfine lrfibe | JF @ Eiiolinent of

' areas o
ddgmedm bet ween t he hol es.

{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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[000038] As used herein, "penetrating” refers tfQ parch 2007
{l@?&?t he stratum corneum w t hout passi ng

n‘g y through the stratum comeum and ent &Citfiy2003/026313

into the adjacent |layers. 5 This |s not to say that
elz?,{r t

peng(t)irgz!t e glr%erq\?ggpﬁ%ﬁ?%?%rl? ace of t%ﬁ%%d% If i the device of
| Bigare Bf the skin. Piercing, on the other hand,
refers to passing through the strat um cor neum

o080 el 1 3 SR gt 36 of audlf dnbodiment of a

| VR hiiadatradst rected to a device and to a met hod for
abrading 10 the stratumconeumin a rotary or
emg(ﬁéir fashion for abrading the stratum corneumto

Freare disg 5@&??%50% RETSNGRUYETEW & rthw&rrntlra@d abrading

_séﬁ@f%é&{&%%ﬁetme skin of a patient. [000040]

The rotary method and the device for rotating a
m croabrader array surface according to the invention

- 1[900033h bFiguos 13 bliusttiieg thenabrading surfack rsseastdyp of Hevice of Figures 11

%ﬁdﬁace area 15 within the epidermal |ayer and

inmprove the efficacy of substance or drug or vaccine
delivery into the body of the subject by either direct
UPOGIS8] bFighttel Ailluk@aes the enefidr dTahe 8V¢ Sapl 6168 Hevice of Figures 11
c lary drainage, or the lynphatic drainage

ﬁﬁg n. In preferred enbodinents, the device is
capabl e of abrading the skin thereby penetrating t he

{ r
8““‘[“8‘*“18‘0%1 B AR o BB Muicblvs Mgk 47 8" difidg aufaco
$0ﬁﬁwmmxﬁklred array of mcroprotrusions is

‘rotated against a desired skin area. The resultant

DAL ER BsERIEToR oF s IKYRIBRLLm ncr easi ng the

surface area of the viable epidermal |ayer so that a

GoGO8B5Y Tﬁmﬁtﬁﬁ&?d)aﬁﬁﬁ?»rw R it dk@incRidind e eHi4RE €8 drug or

del ivered is achieved he controlled circular notion
YA mep Aeliiesh rfzssdft Endhe owereash layee afolbe epidenmis, trpferred to as the

B

: commuhmldarufmdr ] tﬂektrauaﬁ)grmmﬁﬂt % sh@tunh hﬁlplgtﬁf; ripd dite stratum

resyltjn |ncreased substance delivered to a
E?ﬁ‘ﬁ”?%’d"l%’o neHaHug A VEHE, o %@ertwbstg%%mee helow, ghe stratum
Pﬁﬁ Wlsfésgéﬁtfaﬁg BPIRbikGAL @nmfﬁﬂél nﬁ; subf %{ﬂ%h?layers of the

stance can pe contal ne

slcnancﬂewgtﬂababm@tmmﬁgdher’emﬂy of the 30 invention. That
is, the area abraded by using a substantially -

Elmwﬁhﬂ)elbéﬁh%@duﬁsmhb@ intbegN thrGgh @R viddlerBpidernds can be an

%mes | arger than _an area abraded using the circular

otive girdhiod fox facilifatine abwiptioncofson)eMmbsigncesyand particularly some
f%b?@%@,%t}ﬂeb% dghk \{)‘fés%gt inJertiGn seﬁnrﬁgtnfya&ge%ted th £ Hevice 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.

f000037] 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
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WO 2004/ 019777 PCT/ 1JS2003/ 026813 abradi ng are
used and delivered in a circular fashion and aallmfcgfmm

W ReH/0MR17Y be abraded than with the sanme abr aRliTgs2003/026813

surface when usi ng a strai ght techni que. [000042] The
sgubst ance, .Stered using the nethods of this
"ﬁlﬁﬁg peiuggsiseutie Polet Awoue the SipyR gogneum with areas of

%hﬂﬁﬁi , stidbuil! bo:ABRA Berwieh leAli@di ng or post - abradi ng.
5 Acc% ng to one enbodlemant of the nethods of the

[00RAE] Ofls ullRRYED, "oERETaR L RerS RO RE 008k ¥Brmoury without

ces, 1 nc g nuc ic acid nes

pamﬁgimnpietelypkhkqughnha stmumanomeappdmdemmrmgt in® mk iadjacent layers,
to .or si an W|th abrasi g rath t han
5 8035 55 B hGe SHENTR SREUBFASRG e RelFly pobetated to

' earehpth@ iftepBtABE ﬁ:% M&ﬂymg Qgﬁt@%q thd'5iAn! rﬁex%iﬂg, of #ther hand,

than being paSS|ve y applre o previously abraded
seders to passmgsbromgh the swatvay eeinews ompletely @asDen@ingTinte the adjacent

BB AR 5 115, 10 2o Do o
RSt BB 3 4 8 T A i

tH¢ staffh 86rnBmM 84 a'r@taﬂ' mrdurcﬁlé} ﬁ{shj‘oﬁ%'&‘ Aadive thets,l&aulak bcﬁnemn to

and t he substance. Is preferred that the mninmm1

enhsnee thefadgdmisiseing Of @rsn’@tmme throvigic thetstretuabecraéumm of ﬂ@tskm of a
q:re gves the desired result be wused. The ampunt of

F5I%€E and rotation to achieve the necessary abrasion

(oA, 4 rpfiry e ot dovigge K ot A mgrosBiae Afay surfuce
hdiBraag toMMe!iflvaRioR Rt SarfaBledH M AHINE tHe R iPRIPHERAELAHE surface area

anmount of force and rotation (and thus, the resultant
withinstbe repidepmalclayervand h@rammmﬁm ofrembstanasf orddrug oprvaccine

% %@Zﬁ‘f ﬁJro‘? %’:ﬂé’ (éfﬁh% a?'?g%ﬁi %?’ ué-lﬁﬁygglgﬁ@g rbpfgs atlgen presenting

SR (AP, NcaPiliary BFamaos, drfie 1}%513113% Aehisdpelphefoénodl In preferred
ad acent 'surface thereto or -even contained within a
nts;the dﬁvgﬁ: 1s cgpableef atirading theskingbenehy ponefrating the stratum

| l.i h nbod
&&%‘ﬁ%%a&% ﬂmlggnﬁt gllﬁlgwﬁt:dotlon?ﬂé SEI n at the

delivery S|te prlor to or 25 sinmultaneously with the

[80p0413 aPreforably, t ha sdbbalighcenmtret adnghishg ng desiiede. array of
The abrading surface is then_rotated agai nst or

RigERERETHSIOnS 18 Fotatel peainsin i VR A%e ‘LA feoulipnt pigpler abrasion

eI FRRERE A0 e R kifn Y ipS TH0 4RREY PRERE Mhprcasing the

soffatdares of ﬂleaziable spideinal tayeriscsihatd pratdy umtqaswd ddse concentration
areconstl ti.n i i

asi on Lernatively, liquid y .
@betile an?%wsﬁeﬁlﬁelie ds 2GR g T Gonteolich pirsplay oniion ey gprasion
I e
B 1 LE DA o Hotak P ERUIECa AR © Lohfoab By, the
delse eatebe limitad sovabinelierarecbynnsimg theicirgular or spin kielnvery according to
tﬁe? {n%enuo(%l 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 can be contained in a lem® circle, according to one embodiment of the

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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8 21 March 2007 WD 2004/019777 PCT/ US2003/ 02682]131}/[arch2007
n, the volunme of reconstitution liquid nmay al so

not i o
WRAMINTLy  dependi ng upon the needs of the BUBUSHAHE26813

to be applied. [000045] According to the invention,

N . ¢ o ' .
i k) 8B s g AR Gun ¢ M A TeeRlontid ¥ sl g will be
sibradedthan vathithe sdme birading surfaceiwhien aking detraizht Rdhaigue.
surface area is conposed of a rectangul ar, square or

Ao 8 Gotant G S Shottis o heivs Binatiors g6 i invegion may
HRlaphRsl 10F thé Wkl Rfbr th Qbﬁadjﬂtgﬁ S Reidoas with iﬂr?klhﬁ r gost—abrading.

suggests that the reconstituting liquid w av .
Hecerdingoovers embediment bf thet methady afits iaventicun dowiies, certain or

e, amoun f liquid|lost due t.o the .
SR Plou e, hibSienB Hiindihs b eieRised Gatifes B peptides or
@N}?&itﬁﬁs, 1dre wpplied & tHenskadl gibt @ot Sinduten@eBL ®ith ARisidh rather
of furrows jn the abrading skin, a nore tortuous path

tapncheing @ppligd én previensts ebmdetskins {hat is qeraimypyhstances When
S 819 SUPA By IR0 30 Ry ol g i

vashilt ieimppbdvedaespee.t ut i on | i qui d and suggests a
reducti on of substance | oss since the abrader w ||

R L LT
astRphaBIBCRrm! NBY BRY eAbBiRMaR hE SubltfticBYs aRYie® o R skin and an

substance as known in prior abradi ng nethods.

plradiog gleviss is tbetn forned-pgaimss the skinrmudilea beinigctmistbd aganoved in a

VihCer 2:i.ncludes hase nt whi ch, an_ahr adj ..
S il SO 883 Fnd Riheraft, e R pBRERS B the minimum
&bl ofdbtathardiReeto prodeuRahe BRasibA Bt ackia®&s theidesired result be
configured with a nushroomli ke crown 4b that 20

Bipdy ckhe Anppung of ferce end refatien tagackieve Hae negsssaryi@bragigndp achieve

' t adi f age .
Rl adeBPARIdRS dnor B dibd By ROt Bl pEHE Qigyof ordnary
skl iy aftoweuld belableetd Slefephine @BCipprolgisad sipdmop fYorcb aaé rotation
éﬁﬁln al | enbodi nents, -abrading surface 5 includes a

{lyus, the resul{prtabsssion) e pchievertite pppyppHats emeNgt efdrug or vaccine
éﬁv@xﬁr cnﬁfng] | or otherwise integrally
(gxte S gglcl)%/e t %kg?g]%ﬂc%glz. 25 [000047] Referring

to Figure 2, in one enbodi nent of the m croabrader
[960044¢ IO ona cimbostsnent, td stbstance weayt bengpypilied| inddy form to the

P00 Pt A0 el G RIS o S it o s
YR o Aty o IR e e prict 1 apBNBOR, 1A YRS elboliment,
reconstiating oliqiid camswpbied tthethe ckinabt dbler delivert esite prior to or
AhARERRY Shith B Sh{loaROSe Tas LOBERIha R 45530 P, 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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30 be attached to or be integral with the top sy 007
of the abrading surface support 12. The di menS| ons of2

WOR8MMABPHAI ng surface support 12 can vary depeRETH§20§3026813

the length of the mcroprotru5| ons, the nunber of

rricroprotr si on a, give ea, t hr.ee- 21 ..
oagtion. Bisge gmgpﬁlf%yomﬂ %81%9 ependmg upon the

‘illieéﬁfsrb?i&%bstﬁélfét?% ag,ﬂh@nar st epped, lenti cuI ar,

arcuate, etc the microprotrusions, the anount of

the substance to be administered to the patient's skin h '
2800046 A¢rording de daebinyemrtion skancdésrﬂm:l% Heinexample furrows or other

ac r a I t t  If th
Shbaan il e HeBetin 8, RF i op 1 88 98 giject. 1F the
@ﬂ%ﬁbﬁd&r@bﬁa&[@surfaﬁe atee indodippssest a fecanpuldr, squdrs or ether arrays
abradi ng surface sup ort, 12 has a surf ce ar ea

&eronmg'ﬁgom{ thebrsad;s iadnterseris eV ¥ gg the mlgroa%ragﬁjadewce is
%ta{e %ﬁp i rﬂf&*s%@&onléf RirRvRCug 6&%@ he Pdébhdtfisting liquid

ng surtace support 12 ar e
ssunsltaammc&blgoqmﬂpmah withir thecabirsvied aprb?anad dhug may minimize the

SR Lo o 5 A0t i

B! | fYadabtidOWS tRNStete! Wbt BT uRo®s SRake Gbeddaig sidn, a more

10 uniformdistance. Alternatively, the
mrmouppathns: steatesl whigh Hikewise-suggestsrthe wqywawdb tendjgrempin in the

ﬁ?%a%iﬂ: 'B}gqsoﬁ%ycibe ! dom éﬁ%@%‘iﬁ%’ nrt,o-gg'iﬁ axlemgloy a lower volume

Gﬁ‘fb@élﬁltlhihoﬁﬂq@iﬂ £hdSd g@@ts&/\d feﬁuéﬂoﬂ&ﬁ sillfstaxct doudisiime tilee dbrader will
tip 18. The 'sides 16 as shown have a generall

Erc Bavmevisrtbat qapturn e sibsiaaee g mqs@tbbr wigeelt 4 ingfaeserHpTape area
?qulgzg%ﬁfediéﬂ-{eoé‘i}%%@% %gﬁyg ﬁlfV6 ; nﬁdé\ﬁ%y ¥ hAGfbstance as

ldxémhilﬁicﬁdbraﬁh@mmbdmrotru& ons are formed by four
S|des 16 of substantially equal shape and di nensi on.

shown in Figures 4 _and 5, ea.ch f th es, 1
(0O rasphommisiiaaue 145 mavielgREREPadet feyionh fouitds Base 4 onto

SARY gL aaitl Lidad S%Q%ejghuﬁécﬂe P?éfgraf) ' tBage 205 aPédNd molded

|ng out wa romthe abrading surface
pisppoht orembddinent, dpsend) iecodigued wigh »meushroprdike crgwn 4b that

triangul ar or, trapezoidal, scrapiqng, 20 rfa

B FOUREHA AR if GRS b e - Fe el e o B pepepally fat with
% BRRlce 5 By nmidufife MRédnl S‘U@Hﬁﬁaﬁ&bﬁ e lﬁ’ﬁltfa&ﬁrtﬁpi may have a

wth Tewer or nore sides. [00004 @}[ The

mccasofmr aecmngr@rading ratfacealdl y In allnembodimentsy| abrading surface 5

e 1l 2 a5 Bt apbp e L Bl 3 o oo atixed

W&ﬁedﬁls%iniegfaﬁ tdndl§ abovetRPplalfsrs 12N i s wider than
the tip 18, thg@t‘xotal | ength of the 25

m croprotrusi ons do not penetrate the skin gﬁa H{? 10,
[Qﬂﬁ&tﬁ eferring to Eigopr Din gu¢ grbodimentpfihe mwrpﬂ ¢rfigvice 10, not
éhg)ﬁ@i, gg ?lﬁe_ {Ilﬁlﬁlglo\ﬁj | Gl CodBeSHiiRg el WSFaBE 863goR £2 having a

- plurality of microprotrusions 14 extending from the bottom surface 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 sirface of the abrading surface support 12.

. 'The dimensions of thie 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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mesas 18 preferably forma well-defined, sharp %Srcﬁ%ov

|t meets the sides 16. The edge 20 exten
Wil ffuy

Tally parallel to the abrading surfac%c'g’yﬁiﬁ‘}?’tnﬁsm
12 and deflnes a further scraplng edge. In further

e ARRASTERAY dontdul SpIaESs t%ﬂ)eg af%n@ é.rgg&té yei%')o ?f @1? rErﬁ(tzfl‘gﬁ;:‘)Iéog:rusions,

forma snmooth transitl rom e’ S|
1the Ppeunirafbibg, Sllbbtancelﬁocbc)padnnmmsredn& theepatient’s skin 28, and the

USSR Bl e ML bbbt BimaEuttr Bricty, oo

maleadiag sadie Sﬂl?ﬁd)l@ @2 Has andrfableargh 6F GBSRI Y'Y QRS BPSnd freferred

made from a astic material that is non-reactive
vimbedipents, fhe ﬂ]@l‘ﬁ@@g senifacg supirarh] Shasmetirfagk avemef about 1 cm’.

|nclu3|ve list of suitable plastic materials include,

f@o th
rret hac %Mgé&yése%qyamag Isy&r %ﬁ&l@?{}%gﬁlggs ¥% l%jeéf from the
p&‘m@@bﬁﬂﬁ almﬁn@ shfermppat 42 @ad ko S tdnfaly perpbiidicular to the

Altern |ve t he crorotru3|ons can be nmade from

aging s ozt 42| Tliu'u AyeeBptusiens in the (llustrated
adlﬁbb)ﬂﬁnéi{ta&*é@ﬁﬁﬁ 9%@*1
titanium and aI oys t%lereo or other materg'lﬂaalta{c,e %pl?c%d apart 2

amifosn| digtance. ddicmmtivelyathe lyllcms;s:omdlwsemay bebta-uniformly spaced

oprotr |ons can,be nuf act ur usi,ng various
i 2 Bt O A 2 RIS, FRAGPE PR THCDRIOTgRS o4 of ove
&Iﬂbodﬁﬁbﬂt\]&fa% ac%?nérgll mpe'vﬂﬂzl H8ds"% & tdMRY, tip 18. The
tl ped m|| nown in the art. The mcroprotrusions

s dﬁ 98 Sb@“mm agenarally enpopteoprofile Wy vipwed ireerobs-seption and

e 4401l 1 A SRR, 2o .

pheastibodinieat dHustateds ithe MmitRpbtigions %@&ﬁmﬂusy REr isfdes 16 of
descyr.i bed f exanple in U S. Patent Application

Safamtaly, oG shows, s dacnpien. o8 §howa, SOBGEICo bahss oh of the

%ﬁeé" 96eHy gie?'ﬁl?écrﬁﬁie)ss gl?sb %’% "BiE'd g&qw glgg %Qgs arr[ﬁ%uous with an

'ength an e mc rotrusio
sdjhennt eide bad Sxtnomscrdping W@theﬁmlﬂnﬁ#ﬁd dRnbtheBrading surface

d t d f th trat
RipPofla2. [THecerane erid Srimsavacoeally i Eser ap fRpeaaioal soraping
Bir?d‘c@r&‘)?f ¥porldi W L Eﬁa‘rﬁ (iﬂ*;/ ?ﬁ@ e]t%et R firthé Embodiments, the

stratum comeum subst ant piercing or
memmg”uﬂhna)lfbwnthwfommﬂnf@s&r opmoeagidesThe
m croprotrusions can have a length up to about 500

RRSR RIS TP dleBeprirudoR Y pRER JPgninc biust s, of mesas 18,

GoralDy, Abe 1ok ms i mwtaaumy;ﬂamaf a@mﬂ&o e é@gaﬁ qW! When the

300 mcrons, and nore preferably " in the ran

wef flsp m@r%@rwqm an syidey tthanlaa ttxp 280 thei dot@hslemgthtof the
lﬂ{

A0SR AR B i B S B s

greater than the total depth to which said mwroprotmszons penetrate said skin, The

G

mesas 18 preferably form a well-defined, sharp edge 20 where it meets 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 ﬁ'ustocomcal or frustopyramidal in shape.
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25 are perpendicular to the plane of the devicey \hgs®007
shapes have particul ar advantages in insuring that

Wepel1817occurs to the desired depth. In pr ef BET/BE2003/026813

enbodi nents, the m croprotru5| ons are soI i d nenbers.

I tive enmb t emc;ro ru3|ons

00T ofhe ricioamter dEvin A anl fig FECTBRSBHF AEhtbpe Fbde from a
Fﬂl&."t!i'berﬁatgnﬁntﬂa@xs ﬁoﬁi@eﬁﬂt{%%@ﬁﬂéj celﬂemé Qdﬁﬁﬁstered A non-

spaced apart uniformy in rows and colums to form an |
amlasm& olist cofitsmiteble gplaista: ghaterialanigclsdee forataxagpich epolyethylene,

O R A

Spb@ﬁésmfbc endFbIpErEEHELeR 'a§lc§<5\$ﬂ| ik gy A]tbﬁldhhelﬁﬂfefrm&p@cﬁtmsmns
the skin or. within the tissue of the skin. a?l
sﬂ% oy$ of nickel,

tqqe heomade ffromy 2 metalguchhap spmlesyystezh dupgstay

i olé'y‘gé aSéﬂ%%@ JEPEI% %@&%ﬁj %@%@gﬁ?ﬁ@ﬁ?%&%&ma}s such as

rsilidonredraimics (aind) glassgrodyratrsy , Metab niicroprotiusions camde amanufactured

spaced apart _a, di stance subst ntl al ly equal the
éﬁ’é’& Y?QPOBF t?qbelq% Fiplas e el %ﬁ%ﬂgwf g silicon wafer or
&%ig AR o rHShoRk wmaf as 2RAm 4id Oth8b@R!t  The
1 m crop otr |ons per I'n anot her enbodi nent
thierdpratiusion can BlSSlhanaamd‘yctbmd doyr hotadithograghic ictcbinigaef a silicon

patt ern. t her enbodi nt, th

St e, S, Wapes T o Baovs, i e, a Thevepsn also be
VYheRrRhfra B platit ﬁ@'aﬂﬁﬂ‘?cﬁw moldiME prdcss, dhet ANeas described for
bet ween the centers of he m Ccr op rOITUSIOI’]S is

srainpledn UyS. fatent Application SerialNo. |1@ﬂgfs;313,fﬁlpd, duly 12, 2002, which is
tru one preferred enbodi nent, the

opRr O
ge’é r‘m‘%"@‘f’%%r‘xgg%ﬁef?fﬁé “enters of the ni croprotru3| ons

is twice the length of the m croprotrusions 10 10
MOE00SHE . T Bagthundchiobndss oﬁﬂﬁnﬁc[‘tqir@ldﬂﬁbnslme tele@ed Based on the

~and_ greater multiples, of the |ength of

pReicalsr sibstrarebring pdministrred and the Suplgiestio Bwam%@meum in the

Foualion Wiubhe 88 Bbiod o BB ApRBLO BlafeO ufe HiicRbrStefons pencirte
thea siriting ciﬁmdm |sﬂbsnax§f/:iw]aﬂ?r Smli:irmit hpdereingrat pa.ssmgnﬂnrwglhl the stratum
netrat 000053 ile_ Figure i.a .
ﬁ&@?@tﬁ? &%eémpr iops gpn hgy 'lfwgﬁlsw fo, 2ot 380 s, Suitable
BAM f h?a%az[‘ R AbASnsH 58CR S0 Bﬁcrﬁﬂérpo?lﬁéi‘eﬁﬁly, the

a pluralit m croprotrusion arrays. For exanple
ﬁnmnprouuslamghavmra ]engthqxﬁabentrﬁOdn apmm msnmmmr aud)more preferably

be us ed t agalﬁg 5%‘5?%{"?@ W rl 8@&9 2&6 FF&V%%““"“ preferred. The

fdﬁ%l%ﬂs gf th‘équ@smked%d(ﬁhem Hh%’ R g¥nbraBlly Qyranidal shape and
so t at the scraping edges 20 and 22 of each snaller

afecprespandioules itw thegplaneyoff the deviceli Theseahapasi hawe piadiculay advantages
the 20I osi te siQn [

ﬁ@g pﬁ]&;&gﬁ %g}gﬁ tg éﬁréagewgd 2%5 r%f‘er@ﬂ enIl;‘oedunents the
mwroprotrusmns 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
.1
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(or scraping edges at differing angles) could "%XMQ}&FZOW
the abrasion by always presenting a scraping e

WRHPHYTHe rotation of the abrading surface. qu&lsé@ﬁfﬂlﬁﬂl"

conposnte mcroprotru5| on array with this feature nay

ARG e SRR Fgvida g eRGROA BhonE 6 PRI 1PfR Slimeter
oSt a(}dnlemlyatue&om bicoliifns@eBpaRed apYrdd disRnadsibiiagtially equal to

gﬁttl ng the resul tant fiust ocom cal  m croprotrusion _
7 sRpcing of theriapprgfrusions indie &Faydpdroide ¢ oHerORrplupign density of

?ﬂ g" 1 labaytS 186 c@%tg%ﬁ?%e %gfﬂglgzeedﬁeﬁmf{?é/re eﬁbod%nent, the

erent orientati nt” sma
Inncroq»rajmsxdns neyche aatmngett iakircidtintag psttarﬁ.aﬁeydt laadthemdntreeliment, the

SR B S oy b o 1 58
frbwi| thb Qigthntle W WRen3fe REARES ofMhs! Bick o BRI GR 1§ %referably at least
surface i s rotated, [ 000054] The abr adi ng surface

dwivelshe il@cgﬂantj theamucr@romgm Ioromrgtefmh remblogdizeent, the distance
AR R0 oL 1 S B8} Vi b e lions

£6] 0 meiprons.” Weidernspadifg dnalédinchideddi Y[ § aBi@ gheafeR Ynuhapies of the
o ﬁ 2007 V\D%Og’@Oﬁ9777 gEe

-varyin 12,21 Marg
mﬁwg Boanispersatmusiensi Jreddition, anpoted abevrerthe penfigusstion of the

EdbbudiSiohy §5Y b RUbE etﬁat tﬂ@%ﬁ ghp %o Ble xltnﬂ:‘?o Totrusipns can be greator

m cr protrusions may same pla
Hendhd depttninty ﬂre)slcduhoseq:rmhmc&mntpenﬂfatabr asi on
desired. Each m croprotrusi on has at | east one

BB AR EraNF ¢is Brsial Piforeb PullGR Ay PEnpaurfce 5

# deRavdionsd ofhat ha ﬁﬁi&iﬁlﬁdsﬂ%k!”&aﬁ)fbea%ﬁﬁbﬁﬁ of "€ plurality of

scrapi ng edges of an array or portion an array may
gm:rnpmhnsmn atrspnela rexainlﬂlfe,efoentectimgdat omqsare[mm@;usmn arrays

S WIS RERs BB “6ine Sinehs o B S odjifEh 357 GiiBprotrsion

iRyl @By bp cehARRRRAGI36vefll sndller MRBSprBfredies alhys sd3%h&Qhe scraping
mcrons in width. 10 [000056] I\/Ianual m cr oabr ader

exdapr 28 apd g2 qf.@geh amaligr smaqutwwnmysfm @ ¢iffaggnt direction in the
ﬂfgelc‘ p&o%oogﬁ J g ogro%%gmﬂ%gg ecars . %ﬂc%ﬁlyg)gﬁhsfeg s[%raping edges

@iﬂa@k@n@@ rﬁ@esn @it sdifférrge ahgles) ﬁﬁﬂ&tmakmkdﬂ &he Wbedsion by always
protective skin or stratum corneum of the subject

m%@napgsas §Fraping fdse Auriget the pistien @afb@esabg@ﬂ%@elfsceand\ larger,

&ﬁ%ﬁ] t PGS ?:J“ﬁ

Ac omﬁl ngc&ﬁx |§{eglrﬂé éﬁﬁegﬁf Ii:ﬂas(e h:{ahlfge%fb akmg a
ong:ahmbropm&dsldnearcayowhelébﬂlb esctuplifg edmtare dormed along the

nt an a ed substance m f| ow ng over

_. el asiss Sa5te BASRA T O B e dFeia Susigoonical

nfcroprotrusion array in a number of smaller arrays and turning the smaller arrays so

that the scraping edges have a_diﬂ‘erent orientation than the adjacent smaller atray. In

order to provide an abrading surface that matches the skin contour, each 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




bei ng used. [000057] A handle 6 is attached to
base 4. Handle 6 may be glued (e.g., wth epox%‘{%g‘gh%‘”

WOoReMmeEsi de 4c of base 4, may be a shap or PCTAIS2ZIDB/026813
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fit, or be integrally 20 nolded. Underside 4c of base
4 may be flush with nushroomlike crown 4b or extend

wlesighy thate mas e oberelicial for gatary diehﬁrﬁv daviges al The tips of the

BTSRRIl RSy b R A58 o

cabﬁthlonldesilred:i eEa@:marppm&*emam hﬁsdatt Joaxt one som@pingedge and is of a

rest faor on adm ni st, rln bst ance
5 g ey B SO JA0: BECSE e SeRE Giyesm, md
b @he et :Ixﬂ&{iﬁ df f52afh, ttﬁbes %ﬁﬁg S@efbr Eﬁ‘ﬁﬁh}?oﬁpomon
to assist a user in firnly grlpplng | e 6 whe
@f i grraimay geint oeihe saapndifferenpdirdctions.s epi der mi s
[000058] The handle 6, as well as the base 4 of the

r-ade e o u
OGBS BRSSP Spppranicn
thitdproptusions adogeneran@rxmemswoe Ipyeferabiyf zo;mgraad 1865t tplbeferably 35-50
the entire _m croabrader device and 30 abrading

guerea @ Widi pe di sposed after its use on one patient.
13 21 March 2007 WO 2004/019777 PCTI US2003/ 026813

s\dmgﬁg]M&iﬁl TRichR@rfbr TaRyicE 1Y o?‘ rFl%ttﬂ‘% aflijg tpgﬁéé 366 subject by

croprotru3|on3|sb et chi a rec ngul ar
pragping dandle |6 amhmoﬁmg micndﬁbragepdmm% raerogs a\suulegt gskin 28 with

SR PO I DI M e, 40 PAREEAs, P agehafeStive sk or

begadRomeiR] §E h0%s ecta bmquéh@m%b{)ﬁscﬁtowh& Bascanbdsayirfée 5 and

m cr opr otrusi ons. he surface contour of the master

basecoathsgpregsed ingo Iﬂag/.mb_] est's skin.e Acegrdinglye it igpasferred that the height
8f ﬁlfe qy?y%gmgﬁr\é ﬁ?’é}? {;rgylgrl%s ﬁe(-) g&%ﬁlgﬂt tea%%engr e;:ipgﬂe&) Substance

B f8Wing oved an@Moe dnli&eids tacofl Rikerd wheirmbieroabladérodevice 2 is
forma negative inmage of the master in the | ayer of

beingusedi . The negative image nay then be used in a
nol di ng process to forma positive i mage having

e .
(90753 it 956 a1 500, e 0 o, wit
aaxy) td tlmd;nmmda 4c iof bagvimay be cmmapeorl frigtion dit, or be integrally
e jo) ter be r.enove
ok nﬁndwﬁ %mﬁiﬁ%ﬁmtﬁ%ﬂ{%ﬁ e 18 ot g Al gr extend
I
$4 B LGRSyl ) ARG RS b Bl of e .
Tleriowadr enfl Gthef sdlers isrwidet Iﬂmnnﬂageﬂhaﬂeafhmngb 6. Lower end 6b
clodes ::\/1|1 %pgegs?onn%attﬁat sellv%s ‘a8 gatimmg rest for a person administering the
substance fo firmly grasp microabrader device 2. In addition, protrusions 8 are 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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[000061] Another nethod of form ng an abradi ng suia$8007
Wth a %ural ity of mcroprotrusions involves using a

radi ng surface having a surface cont 8GT/US2003/026813
defining a plurality of features. The surface contour '

TopdP5),"BRe Seshet 8F Sosbrine'shrroRining SRBoq Py aBibrofysions is by
tdhéhigh @l ﬂecﬁa?%tgﬁ Eibbéncﬁ‘ AHEGH. | Vel SHRIERE Prodddres urdvides a master

contour in shel I. The negative |mage in the shell

iabradingssusfece arithy afsurfees) comtowr. mésedeseribedshlowy thepmaster abrading

ARHAERRIPRRS 2 TN bl B SHERBAANEAn o6 K biSoprotusions

@ Haatfacer clb)ltolupﬂf 18 toyasesn ?@coaftﬁ vgit]i‘@_erayéiilfﬂmdi_ laléal;c the layer preferably
tructural plastic, to forma device havjn t S
BEE ey ohet loatoabent O e shes eyd egqf?rg@?f Gbfdpches or
YPRS. Ghe TRsRE idendvRY ﬁ%& ?1% 1%:5%? g h@teki fo iR Slightive image of
e negative 1mage may be ftill%ed using 1 njection
rting nhiaster, in toolaperasdanatariato I Thenggativetimsge mgy diiendreyused frea molding
conpati bl e techni que. 0Q06 I n further .
EREB b R e VIR Gt Berate riHiangially dusfoppe as the
FhatabOs thdmabieer ons to about 250 microns. The recesses

may be arranged in an array of uniformy spaced or
non-uni form y spaced.  rows and col utms or ot her

PRR0OEP T sTheiastards Arprifiend arhen df ip svmpesicd dTom dheplages efanaterial. For
%ﬁﬁﬁ}%lh,yt}l? L:la@tgloﬁtd}; 66 E@n@pe%%fy e]c&gn . fIntaHSth%F &ﬁﬁc?di&.%f:lt B master is
e she I'S a hegatrve or reverse 1 nage ftor nolding

thsted with urrelsaseflaydpcbeforkt ing ovardavithe Imsk of matetial1The release
Mar c 007 WO 2004/ 019777 PCT/ US2003/ 026813 can hav
layer fasgitatey regroypkobthejmaster fram dhe negal B IM3EEN am%awmgotﬁ? master

ﬁ%ﬁ&j mcron to several hundred mcrons in
['ength. [000063] As described above, a nethod for"
delivering a substance into the skin of a patient can

{00906t Ativthest mpthodf of ofatroing an pebradimg 'swfdoe ewitk ka rplurality of

| ayer wi t.h a, nedi canent or . 5 other subpstance and

POt PO B S ABRac frste” 2D R R R h A8, bAige contour
alfiring @ pEENIyOST RRASE. OTRe b@fak RentolF bP Ve Alabtkh & Godted with at
to permt enfry of the substance into the patient's
eastamertayer ofimaterialttovform a shiell. i mastarris remowged fom the shell to

subst be i to ,abradin ur£ac .0f . :

Rt R PagGo 28 e Gy R B B oL HEfog®l tmage in the
gRUhENibalahtaIBr filled ofith ARhteadl] Yobidingsle dpylyeabbmitey (EEXAN®
7-15) that rotates the m croabrader surface as

10
peiyedrbanate).n cceilics TRACRIIATE®, aenxliche (€S of Fngs®n Cyclic-Olefin

| .S - o Lrects .
SIS PoBEBRdHE S SRS i BRlFE T e E oo having
febtukdsesubitaitiaiyahe Bahe as thel @gstaU IGfaagsep bthet gges 20 materials may

Figures_ 2 3, 4 and 5) of m,croprotrusions 14 ahragde .

nasededill freothell | The Begative igrage wgy 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 colummns or other patteras, 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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penetrating the stratum comeum formi ng grooves
(Figure 6) thereby permtting 15 nedi canent or %lt areh 2007

WOUbEHai2s to enter the patient. In addition POTEngmsmMSB

20, edges 22 of mcroprotrusions 14 also form
scr api ng edges to aid in form ng the grooves 26 or

f&Hr K OR Pogks ow 18 §Biiere; qoniqug dpiesies Toap abrit b gpcron to
ts@gﬁtﬂ‘lﬁﬁ&ﬁ%cﬁﬁ%ﬁ{%ﬂ trusions 14 and their
ra

arrangenent on g surface 5, scraping edges 20
and 22 formopen valleys 25 and scarified side walls ‘
900(1631 hés dessoibed abeve, Afrathod foe dﬁﬁv&lmgta albsmnpamt@ theogkin of a

dﬂ %%%‘ R‘P%%h{%téi\?/ﬁeq kl n e q%r lg}&lqlll gy%:cvgi amedlcament or

rotiesr eﬂﬁf,aﬁd@ﬁn(ﬂﬂﬂatﬁ% aﬁmmfaahsabvidé@ dgaghst tHefRientod skil® provide
abraded, area working the nedi cament or substance into

tahEesigny leawne Srirawa selicient mewmﬂi enboufi the siwestance into the patient’s
t h
R ANl 5 ILHERO, T Sial RE vt 1

&Bradmgshﬂhnre Sof midbatgader Eehee D.n E‘he Eﬁtﬁﬂd:mrﬂc?&ﬁle% hechanically or
ventl ure7| persetlve Vi ew O a evil ce

ey, rith T dGvide (Pigionrl- T8 Bt ipiates fiea pismabrader surface as

assreheéa 5dbw C AHRABERLS gﬁ@‘beg;%rfbgﬁ@@% e %éaltﬁ@ cTobEWIsE afld counter-

is a sectional view o evi ce tary
dbbWQIMOmlﬁﬁhdlrmﬂonsies a housing 32, which is
cylindrical in this preferred enbodi nent. The housing

R0 B M B54inB PSR S a ks & cdges 20
(Fig@td 2d] Hahd X o mibopRSicad 14 aﬁiﬁﬂé £ gl prdtective skin layer by
preferably of a shape about which a user's fingers

E%ﬁgimsféwf Bratyg deamewh tfeming Eroves 263EF girehuthereyy permitting

a5 RSP e 0 D RGP s 2, 2

of indsrdproirusiéns2l4 b@bcfbmi@&ﬁpmg\@dg&%/ 414 9 fdrming the grooves 26 or
PCTI1 US2003/ 026813 to a |longitudinally novable rod 38
Hrows H’pd‘%‘h&& v atfiSo $hows ainp Figuas r @d depersiingreon | the ¢ pumber of

48 38 44 U el e e

and<220ibrin apen vgllSy: 2538mbsc'iﬁﬁbc351da walls wrmwhé ighdclica @Bl eXfter the

x the to of the base._, The w_,dth/di ame er .of .th I~
Dt eon O g A BFSEog e Kt BYeF i & P Aog ar ioafion, the trailing
£AYSIdND Sdges bISnicRbbERES 8efté fi‘&eﬁ( sbo rﬁ:c‘tm?hlrfzﬁé delthe abraded
W|dth 1S eS| gned to provi strong, stable

- aemp pmrkmg othet hredmamienh tor osubmnmws imto thes hbiaded oskiB&area thereby

iSproypnetf e Be oRROUCAIdFRIE. | 000060] The

other end 39 of rotary delivery deV|ce 30 is designed
[0000#8) taE@gﬂe;%w ﬁldssrlkﬁ]lﬁﬁﬁ'y delfel devide BO if Wacgordmg

stationary ton is activated. Thus, end
tggm@femhndsnﬁgt @Qtlmemwesutm tFigwe 6/n1st haaes-‘mentm vigw of a device

d%ﬂ@ceﬁ%ﬂ-lo ée%r-th}o%g% ro%g’l'ng Y% %t 2 o mec ngcomponents can be viewed,

- while Pigure 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 preférably 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-mechanis_m, such as button 38 that is integrally attached
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surface 5. That is, the perpendicular force appililgparghozom
the rotary delivery device provides a tight skin area

WO He abradi ng surface in scraping the sREHUSR93/026813

[ 000067] Located concentrically inside housing 32 and

Sfoei ﬁ)ﬁ@ﬂ(ﬂn g ?xga\%fjeslfloﬁ%g’lg _ u%glfl g%twragﬁlggélegﬁ%%%’%ﬁ%mbodimem,

evice’is a eéve
f theabry of iitined extentls thvotih Bpdningsicghida dast 3Boff utisR 38 adjacent

it toove-| | ke, threads, The end of- | ongitudinall
sl b Pt houShG 82 Wibse b # laSHE gVt dariat e the op-
P YRS e WA/t ARl OR e s AProm i RGN tho nteror of
| bovgingl#f. nahe yhickness bf baseoll, 38" wellksseitdvitlilt, és designed to provide a
CHRBIEM BrndE B0 5P Eha ot S BUG S R ottty i
niupiER atiethddub tRhadd3 2oEbUiRE 388nsidd $fhoabing 300t ary

novenent. Alternatively, the opposite end of rod 38

could be provided with a recess and hollow sl eeve 40
cl9UPE6h aFhe rodhes condt 3 efaetanhdelivest device BAnis|designedhéo be placed

I j j ) Lone ot _rad. 38 ] I-[ ed. r ot.a
B iRt SR ool yifonaly g o 304 R6 R s, ena
3 ofchoasing B2 sentes fodensid@i the skinapaeabjectpiride thalirhgdom by an abrading

T GRSs | J0o s g Jesnionan Ao epied) i dbe augnedaivops device
LR6AEEN (i skittlabeath e %mgﬂg%&'f%c’éqn 5 JQ}%?Q ‘I:lﬂgél ﬁkﬁf‘argﬁld

ace 42 is integrally torne the en ow
sl eeve 40 near end 39 of rotary delivery device 30.
ITA0GA67H | Lecatk ¢onecrdvitallyi inside howsmge ) afidhpreferalylylrecessed from end

t ' d ' t he, |i ke t [ I I 0.
A S 0o 4R 16 Bl Sireve - oo R PRUS AT R el rotatavte
ivpittal howsiee 32 and if formbd SHth gbotd likddReads. Aheltall| MMongitudinally
sl eeve 40. 30 Abrading surface 5 can be retracted

imesials |d JSi f}@osh;e ﬂ@f@deat@ehqddnfb@gon $8ds é@gﬁl@ﬂ o the top end of
PR 160, 4N B o RO ol S ppitity

movabletied I8 it iatoebivo360kel ehreated /8@ 65hoBow sleeve 40. The
subject's skin when 16 21 March 2007 W) 2004/019777

prgads 1896 to Banslar MOB@W{EMA gvemseipt indpe Ad Apgrod 38' into
YRy AGvethatf, f&?ﬁe%@ﬁ% eth%; 3 cgsitg gh% éffog%s' LGRS be provided with a

rotat’ion or nu er’ta adl ng sur e may
beegicand dailo®i sleevehdOsiondy] have raisal niweadsain onderytowlrahstate the

utto 8 is activ d, housjing 32 keeps the skin in ]
Ban&%(%a ma%?%af rfgia éﬁ rnrtg the degfad oty mpyegierh 4¢ atesplt of this
bRRiHS, Whée bafa ' SOIOHEPLLE i
consi stent, repr%sdﬁgég?gg?’g% ts as to%%e %ﬁlno%tsle%\%e 40 along
thedbread gromves therchp sauserhdilpwesleqvatdi0en spinrapptoditately 360 degrees
chi eved 0006 Fi e 7TE illustrates one
Mtﬁ%mﬂ%&"g%’ﬁ@qgﬁt he invention in which
[000068] An end face 42 is integrally formed at the end of hollow sleeve 40 near end
39 of rotary delivery device 30. In an aliernative 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 3_60'degrees' against a subject's skin when
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the end of rod 38 and top of hollow sl eeve 40 .ar
designed to provide a safety retraction featurié}.ﬁff‘ﬁ}elzom

WOo046191731 | ow sl eeve 40 is provided with a prBCEES2008/026813

lip 48 and 10 the end of rod 38" is provided with two

projecting lips 49 that are spaced fromone another.
A?U(f%xa 38ris Jeprespsd aBepeasding yae Hie dras GuTAcrIBE dathe, delivered, less
ah

of 0 i - i r "
AR O 01E ShRORA C Borling Sthfibe oAl O REGHA!  Bhio6 Bousing 32
pempiae statignary iwldle4fitioh 38ds adiBratddo howsingg fhkeepsrtbe ekiniimglace as
lip 48 of_ holl ow, sl eeve 40 so.that projectin i p, 48
ot ey SO e S 26 800 b econy S iopiiie 42 Copquentls
Insisthiit, FprSITB 8Esulth RS 14 3hdQtoQNY SF 8RO Sadiitle Afkorbed by a
back withi'n housing 32 and |l ocked into this retracted

qatientghonddbe a¢hievedas a | arge force woul d be necessary

—m

to nove the hollow sleeve fromthe retracted safety

PN Thi 5 £ | N
300058 i, i, ERIeS ofE G adiBhllng %o PYSRbfifon im which
\gl_ié esd toherog (r)ﬂsemh@ abp rm“CI:itﬂlm:us mtewdI ﬁs tar@tdeﬁigixai ® lp?mtidm a safety

IS Se er pen C ar 0 e r Su ce,,
seiFeon fretie. e the _@ﬁ loRus At 13@??%5 grhﬂga Regjooting lip 48 and
TG 6l EMErAAROR RN R0l BRE) B Ao PEod from one
skotherh ehfien the poiace ddivet devdt@hasosudifigienthyuabiraded thialesired area of
| at er al hi the | | d tivat -
s g oncatlor AR aons ey At o TodEBE 2 @8 pbe R ihq pefecting
$ipahd ePAIaY3 4" &R0 gﬁﬁ proeéi h'gﬁ-'tg'fbf ALty sldevedibécthat projecting

projecting fromthe side of 2 the stationary housing
dipyA8areste between dhea two spacedprojarting lips A9 tof aed 8% clni thistmasuner, the

it bV B ViR oG B Bl oif e sary
ggﬂﬁ&f} Rfa NEké TYcs VNG tOnetbRaryafd MOvEthe BbR6W dlégve from the

as shown'in Figure 8 or can be directly attached )
rairagied nafelyposition. ‘Bhis featieway sk uped o pushidhe geviee into the skin,

%{{yg]gr € efchet Dependi ng upon the positioning of the 30
& hol | ow sl eeve 40, the abrading surface 5
may nove slightly forward toward the front of housing

ﬁmoogmatwbﬁeh i htHee intriodk n?l?hﬁﬁﬁﬁe ifustvatddd ibe a egutamt edisposed

I nsi de e usji ng, unti utton 38 |s acti.vated.

mmdl%@ar}yofe 'Babrégmsésgfe@,e, pthst aléerﬁve iggy maype employed.
0 / /

i o, Seecd Moot SR (RS i U A0 S0 AL by bo pushed

fpprovimeltelyn gamtitlatoeskinl held in place byhhe atitivnimy howing. The lateral

sl eeve._ Thus, as the, button 38.is pushed, the, abradin

Eltﬁ‘ﬁ%ng_c%f o fgterweud Aipacthete pfaring SpUSRE thie, PR B0 5 hotd

ﬁlﬂbﬁi%@ Eﬂaﬁbﬁérf‘ﬁﬁus% ro@&e.pgfnﬁﬁylﬁﬂ,'ﬁlﬁnﬂk B&shel Rord the side of
I'sp abr adi ng

osabl e piece, or, the r surface “may be .
the stationaty dwousing may 4 kearer, battotber rotary motion that deactivates 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 the

housing until button 38 is activated. Then, as rod 38' collapses inside hollow sleeve 40, _
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5 snapped onto the ring 45 or anot her di sposabl March 2007
&:ece. This will enable the chip to be replace
V¥ Ravi ng to reproduce the entire rotaryPEEUSUEEA26813

device. In another enbodinent, the abrading surface 5

TBon?) Ry Ao TRICHBAER it 3 A B Bl PR g to the
tiotaiey hdbow \shieye.dEkng; @s thebutieh B istiushak d sbradibesurface 5 rotates

abr.adi ng g .single patient. The rotary delivery device
gaaing @%S&wt&%d%@ pbrading soefaceod wt e p aitached to a

| . o . . !
SRPORI R for 0 oBroifhy’ Sfach In°be Uiipied VAGE CAiP @t can bo
evappsd ontedthe inag 4Sher anotiieadispdeblegriedre Tinid iviillanablo the chip to be
R e Sl et S G5 i P G ot
ShbbdfRnE thatawcﬁﬁ%tsﬂﬁa&w& thay %%92% %lsadé\_ ih%e@fb!l Wil bR® face 42

46, for exanple a 024" wré W ndi ngs per

pitashed tollliogneleener 4G alnl sycls an eobediments éhe gulirg gotarydglivery device

| ee 4 own_.in Fi gure nd . .

AP PEBis hen oBrABBE hile colbley The B8y 4el¥sty gpice 20

epvisiogedifor dbasidrs o€ nic¥8dRsh ofd ddcatioR oneadingdls patient to deliver a
rojecting rim43 to base 37. The depression of butt

P ! . | n
speme FtBesabstanes gad Henscant headisprspic dt 39 a%spmnvwloneg that the

! . ¢
e TR b oo o 6 F Siiylsp b PAE oy BBt 2 scparate
niqgrodsaied devies aiiead Of heliesibi abrading sapfadds integml tharewith.
conpressed state, spring 46 applies an opposite | oad

R O et ISRl Do 54700 S St v e,

- BoHEBREicAly dirRadSIRR8E BR%NURRN K \EeRRRIIN T A OEhART AFiSke 8, end

desired. "This retracted abradi ng surface provides a
fra¢ 42 pf Holbpw skebvd 4Qvhey plopactingeinr 43 and light| spving #6, in its extended

levi ce. 25 .[000073],. For. easy se y rotar

61 SEiepi SORE PPCLETG do01o, RS A ent P episdon of button 33
Ecdystbdaed) @pin g AG60ko s NRYvich /3(C MR uttRAally 886t WRerOpRssure is
enbodi ment, retaining ring 47 has two ears 47e on

wppved Agns bytien 38. t Kbatrisnyhewm bution 3fhiscio lengen dapressed thereby

IS5 FnEics ogB Rng T SiELKED | e ORL STl hphife load
¢absing abRdingnsuafaot 566 reo3ion@iptees il ¢hd Oppaiite ldesiong Bitton 38

woul d be provided 30 with a cap with an opening. that, )
dsippghed pypberayd timesadependingwnca the agopa #hiqn desired. This

G

i . _Thus -GQU i e i .
ORHRES g e GB35 SHER° o R T5HH TR bt Btaf P dclivery
devitgi ng 32 and then | ock the assenbly together.
Retaining ring 47 or a screw cap would hold the above

L%QE%T ﬁ,ﬁ}:lg F;{sg%ge%zbqg %% iar}gtalgyzdeh%\ég] dé:/\\'ggen acsc%g:éirqg tél 816 irlléention, a

retaining ring or washer 47 covers opening 36. In one embodiment, retaining ring 47

oo

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

‘bution 38 inside housing 32 and then lock the assembly together. Retaining ring 47 or

8 screw cap would hold the above components inside housing_ 32, even when spring 46
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WO 2004/ 019777 PCT/ US2003/ 026813 was rel eased. hherrch 2007
housi ng 32, holl ow sl eeve 40, rod 38" and button §r

wapeedpai87from a plastic material, which can PET/E82003/626813

nol ded into the particul ar shapes. [000074] The
retraction of the abrading surface 5 n hag SI %—Lagefroma

wan relenserd n s hepsing 32, hollow) élﬁe‘@r%m%ﬁn iton 3
gﬁg&&ﬁ%ﬁgﬁb}ﬂcﬁ c%ﬁ%a@ ]Sd&i‘ﬁlt @ ik hapb9d 38

upper e ow sl eeve O as shovvn in ,
Figures 9 and 10. Cushion 50 is of a height so that a
[QﬂOD%]t r']aiceretractinm Qfdhe siyading shefacechvishischavegr3@ wade achieved

L

ﬁf)per‘éﬁ@ of HSIw Ele@ﬂadtm & shotvagh Fign@onad 100 rcmwmbo is of a height
indicate that the technician should rel ease butt etﬁe top of

el icfultenle 9 botion dSeoes beopchisyed before baw ?)'Ip Froches
?'Seg\]}'F doa ﬁﬁﬂ%l# Hgﬂgél ﬁleq‘?ﬁé? géelgv%bgg&ﬂ&uﬂbuﬁ ffzel the resistance of

|ons resu amoun
ﬂi@rcﬁsluom and tiie tactidecsonbation wouddl hrﬂlwttasmabﬂtettemh:ﬁsammm release
hel tlal resi st ance, of CUShI so that fhe.
‘tB .calh%%fd wéalgs%ﬂfa%ékw. Suposey disioligp, After the
%rl{l 9% Igsineﬁ\éedesﬁéh arhdBniC oS Bhi@dlons, the
t en pu |ng surface 5 into the housing
®ehrsian vamﬂdalpysh bel&lmB& past3h¢ QiBdns}istances hbomshion $Ghgo that the

S R o e S8 B S e o BOEY e

£0.9FROMBhioh KD THeh §Als thd ithdiA d@%ﬁﬂﬂze“ﬁ int6 Whd B 32 as a safety
cushi on 50, mh|01 is recessed in housing 32,

Brbmds from a flange of ring 45 to base 37 of but t on
38. After the projections at the tip of rod 38" are

t@@w(:ﬁ??ghgg}iﬂhlﬁ tée%feﬁ%gép 131"‘ §§ fgev\‘}a%/ rom %ﬁelﬁgmggd“ Tecess 51

inhg be Rycatedtad _P!ébmmdﬁ'ﬁdel Avgt ﬁﬂﬂd&)fécgrowmmceﬁlﬁrmdd L1ght spring 46 -
abradi ng sur

de h 32 f
TFROURA pleskiosy SQ,uwﬂgcllagssllwsgﬁS@ ggsélggqge%?n BcePgiI&B‘lég %@H}/Bélange of

1?1%25 7 Egset‘:hfsgfw(ﬁl% aR@ut th%?o b 5 af g]%.s to!t‘&‘t‘,iifl B9 are locked

cushion 5 ng ring surface
intd ihe Pedesdes 50 @f Bdllow Bleeved & thateckdicien strld rpuﬂaaum 38 @way from

R
lﬁﬂcu‘isﬁ 52“ 3.3‘6968%%&1)‘/ Afhger ngd ve%é aﬁc‘%oﬂldab@%ﬂéd QhtoOdusBion 50

pat| I't is envisioned that
chafmmngl dlmlshmg abouttthe Iﬂangc)resultmg m thg casitien 50 holdmg ring 45 and

e hen SR 30, g SR R GudBor S AR foam or the

' Suchpg i§E f6r ‘E%gﬁ%%nﬁﬁt ro?tthé‘%%e' %ﬂcﬂﬁ kBéiié:StHég adding surface

enbodi i woul d enable the rotary delivery
mhredtedafiar rotaoy delivenyiofd gubstancst we pomasion pn agptienfe
abr adi ng surface and retract inside housing 32.

(5000RE et 5 S SBRH WY oH! 0ind %P thihvm) with o

CI

~ 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 324,

which may be mtegral with housing 32. This domed flange would provide stablhty to '
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whi ch may be integral with housing 32. This do"%?%larchzow

fla%e woul d provide stability to 19 21 March
W30

377319777 PCT/ US2003/ 026813 ring 45 so t RETANA93/026813
woul d not tilt or tip during the rotary notion. The

' . tsi de,liaht,. spr,ng 46 .
R A R e e R
anhebe ceted butside: light apdng 46 with oaX bad gl the tdpoddite BdngderB2d and

' | a tate. [000078] | t her_enbodi ment,
A B oo g e b 34 o LGS 5

end of the spring reaches the top of done flange 32d

00073% Bi HRkh Sjj i .
s [ ety reiand it e o SRR o v
-readrod ghe speing tesshes heders of domelfiatge\38dwod tht otbstrnd dxtends to base

e B8R b8, i ol P unlbyed Rish fhecpepign rgacting
tieativei desaribediblodte Risilld Besultan adéhe @tdohNBtP delfory WePRRE with a

the cga‘r}g?ofle_l i ke threads of hol| ow sl eeve 40 causing
HeractablesieaEtrewenldiy ashisved eSpasifisally ¢ tochticiar vHulidpush button 38

. . . . , ,
s GO SRR ot ol YoSbR o v
Igﬁ'and \leatbrading smfabz Bao alitlatgt aps pﬁ%&@_ﬁyhm@_ roﬁBaS(lsdIﬂcEIéé pushed into
utton , 1 SPr.i woul d .expand into its rel axe .
LPCgpsEs éﬁf&ch%’é hé’E'%&’o‘ﬁ?Fde 40 yyithod 38'. JWhem e tschnicianstapsiapplying
fosfifte 6 I i i [ AR i
?—:\Jn‘oodi rre%?@a%eépgﬁg d%lﬁ o? r?g%n gt%n ttoh%o%g%t%lg r%kdg “bu ng{nbradmg
g@facedyand hollowe slesvel 40 to eetraaed insidabowsdngd2.sur f ace
wi thin the housing after the desired amount of

OB Jo ol bt B HiomaRLeh e BFISE ofbiion 48" may

e

- bRusedato o WY A6i8ding QuiE® Withih tRe ol Latd theUbSRd amount of

38"., Any _type of coupler is envisioned that can join
phrasipn iachicyed.a This eobpdisnsat isckshemasioally illustratadt by Figures 9 and

0 SR 8 BRSPS Ao
tyipe i coupldri ig eneisiched thut thn jyik tHRMad8le-of BRidbARadty deliBe with a

etent 51 conpared to the opening 36" is designed to
g‘ﬁ?&r b 4o tbecrotatedh Wikima hopsing e The gpwnlemepuld gnate a microabrader

0 v, salf £ or .

SR BR RARIe EhGn I Mt B2 MRl 357 B fifo Sl BBlat 51
¢egypazedio detedpening 361 isdesigned of eobare gleat\Watedishidian OIeRs seplying the
to orce the butfon t rd the subject’ s skin. |n one

faden devige apglics b ferco go Jbiittopa 3Ry Whilg Hprge detent 51

. ¢ " .

IRIRER WBGIEDD: ok Iy MoleREihidd st BF SRE HRER bibessary o
fotnedtie hyttemtdward the snbjeat'srikin.odivrond emisbeithent, botieBA” may be

il.e.,bein lied ai nst .the subject. The force of
hepy i rslplermgred A gaa Bt Byatedgischaniell (Sing  torsion
%E?%%Pé}@ﬁiﬂl@tcﬁuﬁﬂg Ubiadity SRR 8P a WficiolBraBbiPddide t6 spin while
being épp]ied 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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[ 000080] In another enbodi ment, after push butt "
i s pushed through hole 36, 30 manual rotation %lfnl\.ﬁﬁ:hZO()?

wbLbdsAeFB" coul d cause abrading surface 5 topfpidinesrzesis

A light spring 46' surrounding the rod attached to
button 38" and di sposed inside housing 32' would
curfpeecgsuldhatatein tthoop@site diseqpios,madeswibed abowgp ddowever, detent 51

rel ease of button 38" th hradi ng 20 2 rch 2007
VB SRR 1Pt e ShesfoeBRRES of dpe e R Popdl detent 51
itArolfie o PRSI S THis i€ & bAfRHy feBre$8SAIND IR BAY tion, as the abrading
However, detent 51 would stop at the top 34" and the

tsaefags ofithgrodary deliverydigvige heoefsadted eidedousing 32 and remains
' ". This is a safety feature

gg%%?%t}ﬂlgﬁ?% %S%?nventi on, as the abrading surface

of the rotary delivery device would be retracted

i[680082] hapslicagtsIive aletbrmbmed i thouglh exgdringsnitatibnf that Aadeler for the

di,sposal.. ] 000081 i cants have determ ned through

é&lﬁ{‘éﬁ i yion D PdcE FpeREs gl o d %fﬁ&'aeoamr%fe dose of

aEREtaRe (0P HERCHA trtsnﬁgtﬁmf thé Sfidbrin NydiOof! %L}%a‘ﬁ%ﬁt, sufficient

the appropriate dose of substante or medi cament to o

comirali afhiha avhenng pifdencssaire bpplied of the picroabmader device is required.

deorlberiocha dRreatian. Bho meRoRERpL oty sHEcrob ApnBRagial only

dR2niphehd shefidh cOmeudoD &f chﬁhﬁé‘l@%ﬁ%ﬁfe Blapplied Wid ﬁ‘f&o&rbr?(}er device
sSru

shoul d optimally only di the stratum comeum
19y 16HeVe 1oe stigheof] ﬁleaqpylemaf, layers. nn rtbelsthatdrandeifi net enough

. A t.he epidermal .l avers, L
Bkt e ARl Pl B s pBiGHRe 1 St comeun
Thisrvadéresionstby el ijotiabugieaditaderihelisdnait boing delivered
co&um This under abrasion may result .in not enough
tq hsthedye mbipl of dhorpressuse beige fppliedoridy in sletesminiag the depth of
_ ¢ o . i -
Reborid it v & e M REPOF ke BRURER U8Rl fihotton and the
denirad t abodsidno rdettods amidi devicekhie datifol eitle pebnadicmtprocesairade fully

he . desired abrasion. t hods and.devi ces to_c rol .
ieveribgg) gu, anplﬁiasgésgo-a &5 snuiehphogofh P-3370, previously

RBRHhb&aA sgndi ng US application Ref t P-5370,
prgillji ouslysrefeg%orporat ed by reference. 20 [000082] In

et anot her enbodi ment of the present invention a .
I%GBQ&Z] nin abt anothg eabodivent of dhwopresént inwention a rotating abrading

ross-sectional outline viewof FEigure.ll. To.operate
F1isea 8650 BT 0% tifona) B8k i O THTER Hir SPRRRCS fho wser
RHBS ¥ BapS{Hiot SRGwHO whiltth RbieR ahAhédivH shirfRe'd6 M plugs the fluid
during storage. The device 60 is pressed against the
et 6V dwthrigostoregeneiswise GRds progseil agaisd thmekinpwhich sompresses the

re-determ ned pressure. to the aprade urfa "y .
SRS 560 BoPles o P BplehSiptd pipSn il BiAbrgRef uhfs PR T iesive
65 yreferably cfanediedl dridde, hlide thé B&vid6® afhst @he skin with more force
than the pressure exerted by the spring 63. The plunger 69 is then depressed, which
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
surfaice 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—detem:iﬁcd 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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than the pressure exerted by the spring 63. Theﬂlgﬁfc(]jlzom

w@l un‘aer 69 is then depressed, which injects a
\AEYHATE,

e.g., a vaccine, drug, diluent, etBCT/UB}PE026813
the fluid reservoir 70 formed by the seal of the

p-M e rader rface 68. The, abr ader
fUepaRat® T B BGorl rEIEH ofiht aPfim e o8 A6 urtaces
n6& heed naesrss Yigen, CoBich Spro®ides ifsr 34 e§%d aldpilates at every radius.
[ rsggglpg t he nedi capent bath_during use. The user
1 18R d¢ nd o3t Nariaws desizng apd ponfigirations of wipweprotrusions which are

gﬁlﬁgcﬁés‘éﬂbéﬂ‘tihl abéhc%ﬂfﬂs tcé?béﬁerfdﬂ;gat b@wﬁ#ﬁiﬂéﬁt %5369%? Cpreviously

unber of turns S pre- erm-ne e nufber
tineerporated Dyanfirahde bat erlfixeder idtegratly €@med bnahelairhder surface 58.
base 62, respectively. The device 60 is then peel ed

JDR T SR s SRRl e Fisbtubhrannt siebufiting the base 62,
IRig@ree V2N AR ES, tiid OFillt fefefdblyPbHEA L RHBUWRoLN® P adShout 4 mm

iﬁrfa es 68 have a reverse taper, which provides for
Y@@fﬁﬁle adhiesive arfage £6 neipsitg used Praforablyiitywilk surh freslyinside the

L LT —

apgdgecspline seceivige aldinegts\$3 apthkikiticap 6F; HBE&HBs used to rotate the

previ oysly, 5 incorpqrated by reference can be affi xed .

gPradeg. cEeieivg opp sl Bienanayesdoraerd done theabrdor splines 80 as it's

baReP8MAb the 8ierihRhys 69T ﬁqg 'énﬁﬁéﬁ&ﬂhﬁt d featdrb %gft%voi&d revent the
, g FMARRY

can be snap-fit into the base I gures
dgyve gapl 61vifiioln beiag Emadibdriently tretatbd fcoomendloditwise off. the Buse 62 could

out 4 ng the adhesive surface 66 prior to
e Bleaspiof B adifef 0 theydemieR ot i RipwRPpIsid: do [ne . bace
62 through opening 83 in base 62. Drive splines 80 on

[000085Y ades aR6 eafionied 2antDwhiBAGR Shpd BE t]{eeﬁl%'dﬁ{ttidgﬂ that various

el ements 81 in the drive cap 61, which is use '
piherdesigng san he pdapead to RREVale drenableghemtany kbtiothefithededce. Some

I I [ r.splines.8Q .as it t yrne .
SRR QA% b3 ARER ROl AT o 3rdF st B, 4p B Foted o o
fataty\telephidnatdidpudeive key,eot a bAIP of Bédry CorCRdhgld chiil@Be provided to
ggl ng i padvertently rotated counter clockw se off the

§GRRItO Qgero grated or added to the design of
the m croabrader 60. 15 [000085] It is also
o O s _ , L - _
OB P lande 69t oMl SRt ShuhCinld B Fibrigeq it the
assenblad ndcrohraderttiy Heversli fivid obnthibingcderhans aSomwisioned o retain,

xanpl,es, cou)Jd be a through . hole to al|ow the drive
53%{.8'%? PreseRE %ﬁ"g’ﬁ@acq foke %h%t%ﬁdwrtaéh Ab Acthg jahradepsurfaces
M A ; . . M [1] [1] f .
OFf e 2bSd itk o fiftlbefihoe. "Pirexafible, s BRAE Br Rfertial coud be
ytigedsel asstpndmddnsubid cartrisigheor fa Blisteritypperesémgir, or a flexible

C anent s, can be. provided wth th assenhl ed

TRt Pl iyl ggnt FrVeF ﬁmaﬁamﬁﬂg ecmmiexeds; o

envi sioned to retain, '

[1000087] 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
forpe 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.
3 - 22
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-according to the i

store and preserve the substance to be adm ni st 2007
a diluent, if the abrader surfaces 68 are coatedﬁgft

WO 404/61d78ubst ance. For exanple, a gl ass or poP¢HEISR3/026813

vial could be wutilized, or a standard insulin

Cc I dg or a Blister-type reservoir r flexible . |
2 Bobbily o P!fefmff PP 2Bt Ry evigs sl ﬁ%pﬁ%aﬁamﬁt f subject's
t §8n ahd el d bubewollll Y Gidssel WORPE the 'ﬁﬁ&lob&%ﬁ&ls‘arragrdevice against

additionally envision an electronic rotary delivéry .
déheisk, in|acircylac fiashicahe while 2 Izowsing 0f dheedevi¢ecrentains stationary on the

SIS Qb o e SRt eL PPUr s S 3 iBres mamaty
d@iestiaicaRy b eleafonidillyOind ARV A0 frard’ PEdeCapplied ings, be controlled by

agai nst a_subject's skin in_ addition to the
ebsdensismipd springe the dephpician oreleetrenigdly Yia a pressergiraasdicer.
array surface. In addition, the spring may control the

ROOGT, 1} D retchiod, BF oBRHAE PO CHRg WErcll 1o, e

ahicashbregendevides? sk he r@tated lacidas alpafi@dd skiDa? A=/ tdd%appioximate

PCI/ US2003/.02681 00088] .Th f d h d .
T 2P ghci (06 Wofbe BB mte A0l tStom el b BfocEvite, white the
SfebhdeipPrdxiifate FullrthiRsh 1§ tteRGoRWRSS&viEO vEQA C Thb Phtient's skin

m croabrader array device against the skinina
anax thea pbredeshiin noppekite erotatibnals dineptiops.t hén dehérc embodiments, the

HEERIPRE Goh0en % rone, SRR T el e okin in oithr
AR, VEhestriBiGRR el bthe miblofiehy GFthé BlitnbaiBlerd¥Qice according

downward force applied my be controlled b

pp dha wrention eaaldpy thegnediermend on substaaee tor be a%mqum@w ¢ffectively

S P AP A S of 00t Mo R b BTt sim or
roatipedbiakier sudve $€ 2 can be rotated across a
patient's skin at | east two approxi mate ful

rotations. That is, the first approxi mte fuyll ) .
1@6%9% Dinsasige pios Hhei fbstanceyer | Bedigammend heing fgplied using the

%B&Bﬁﬁdﬁ?&&ﬁdﬁLﬁﬁé%@it@%oﬁ%ggﬁ e%g%&g%ggﬁﬁ%ﬁﬁs9£HM%§quﬁwe

versa. e patient oOpposI

moyaperfonal better. eftt wilhbe understood rihat rthe dboweendascriptien of the present

m cro abrader vi ce nay be rotated roxi nat el y 180

Byl ™ ocbls 1o, verotomodiicuie, hmznend pptaipgy and the

gafé &R iRknddiSo Wb %Bﬁl?féh‘éﬂdé?f withit e meARRE 8HE FarfdR\0f Cquivalents of
vention_enabl es the nmedi canent “or

theppended chaimbe absor bed nore effectively 15 thereby

all owi ng | ess of the nedi canent or substance to be

applied to a patient's skin or coating abrading

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

medi canent being applied using the mcro abrader

device, differing mcroprotrusion arrays formng the
abradi ng surface

7
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may performbetter. It will be understood that $garch 2007
wg’%gt\gz ?f_@cri ption of the present 20 invention is
P11 e to various nodifications, changesP&hFS2003/026813
adaptations, and the sanme are intended to be

conprehended wi thin the nmeani ng and range of
equi val ents of the appended clains. 23 21 March 2007

WO 2004/ 019777 PCT/ 1JS2003/ 026813 CLAIMS W claim 1.

A rotary. abrader device conprising: a housing
CLﬁ?ﬂFriSing at |l east one housing el enent, wherein said

a east one housing elenent is selected fromthe

group consi sting of an upper housing, a | ower housing,
Wealgimant er nal  housi ng, an external housing, and

conbi nations thereof; at |east one housing el enent

adab temtarp abradatdeyicatomhmiziityg: one array of

m cr.opr.otrusi Qns apted .to .disrupt, the skin qf a .

ot 6 iR g S SR! S teieie FetEn pheel S AhdssRionppusing
eleriBi AsRic6RH ond ﬂk%‘td@gzoﬁﬁétﬁlﬁ%‘faﬁ Ak hokEngd h IéWer Gousing, an intemal

m croprotrusions agai nst the skin of a subject with

hougingrancrirnel hopsing, pifl eamaingtionsiberesfibst antial Iy
Penelhdlofo hifinl dahiihaftaayBiak; the subject w thaut
rneum .

pi ercing sal ratumc The rotary abrader

devt kastone eiray of Micrdpoyitusions adapiedits disguph thel skmsif agubject when

1_ma,ls.glost ance delivery port adapted for applying a
Substance to the skin of said subject at a delivery

Si tagng@hardéal rétotigy mednddriradthaicdlly rafatifig bdi¢ aressn and sredy of
rotation of said array at said delivery site.

X d a ) ) \ > 3. The )

micpoprotrusions,asrinst theelan ol a spbjeqt zyith syificgnt farpe tor figrupignd splytantially
' o 3.

penéthiid 6 SrARAROHRER Fithd SBfRbt w@xb%r gfeﬁﬁl R ﬁfﬁ%égagiixﬁ eig‘ﬁté“‘%‘t

The rotary abradi ng devi‘ce of C
| east one el enent adapted to rotate is further

ad d for u rotati.on, A4.. The rot.ary, .abrade
oot Lhctols®l BRRHHevicR b Eninl . ithef Smphiah Y ARE PR apotance
deliverg poup adapted fopatfingh hilbistinsstodhedkinafyaidwubjdetg of delivery site prior
hql dj ng said, m croabrader array stati onar,g ntil .
to ORIy mwiﬂwsfh echgpigplyrotgtion %“Zﬁaﬁld’é’é?ﬁd? ¢ tigh"&ﬁé?ffﬁ 4,

wherein said interlock mechanism conprises: 24

3. The rotary abrader device of claim 2, wherein the housing further comprises at least

one stationary element,

3. The rotary abrading device of claim 3, wherein the at least one element adapted to

. totate is further adapied 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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button protrudi ng through the abrader housing, ngll\/lgrchZOO'/
WP 0MINIBEi ng coupled to a |ongitudinally noveabug2003/026813
rod; and a spring within said abrader housing and
surroundi ng said | ongitudinally noveable rod, wherein
said m croabrader array is coupled to an end of said
| ongi tudinally noveable rod so that said spring hol ds
said mcroabrader array stationary until said button
i's G%ﬂft&ﬁﬁx@ﬁudﬁaﬁ %Sb%h e AGhid Abhish $AH Buitdt Bk pled to a
mechanism 6. The rotary device according to clai'mb5,
loggifudimally wowenblesodpnd freely rotatabl e sl eeve nounted
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hav iwhgrefrhsaduicrodbrddentnrayhis towpleinid anknd off @id longitudinally moveable

ongi t udi nal | noveabl e .rod connecis so t.hat or.c

rod it e g ot ERE B Sy StcBng Rl PR s Gopressed

th tivatifflsai DinteMoek Alesi@ishiie t hreads of said sleeve
thereby rotating said mcroabrader array. 7. The
rotary device according to claim4, further conprising
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moyyied athinesaidhaboadsk honsinigasad sicevedabing de endiface tewhich said

.conprising .the.ste of: positigni m br.adet, ..
i Gl il e o et i o i At rcinally
mo$&ibit rollicomieRsa ter a davé Siplie@ dPdaiEhitn *AusRPEAd Phgitudinally

housi ng that surrounds an array of nicroprotrusions,
m‘Wf’@FeéPg t wevepleng the tigadsiof said slepye thesbyrotatpgsaid spigroabrader
amdlPusi ng el enent  selected fromthe group consisting of

an upper housing, a | ower housing, an inner housing,

out er housi ng, and conbi nati ons thereof, and
l.east one housi

an

wh L,n_at |east one.of sai.d at . .

ol o TPy eSie ate e R Farer SompiRe Bpats | retracting seid
midibabiadler Mtayigkio sad sayderdbgkigg. SUpport  conprising a

plurality of m croprotrusions coupled to the support,

said mcroprotrusions conprising at |east one

SCTRRl Meh64 8% &ﬁ%ﬁﬁﬁﬁ%@e b bkt VB micPodbkadbt MivideRBmprising

stratum corneum a rotating the mcroprotrusion
the stepsof: of said micro abrader device against the skin at
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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 microprofrusion 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 corneum;
and

rofating the microprotrusion array of said microabrader device against the skin at the
delivery site with su:&iciént- force for the microprotrusions to disrupt and penetrate the stratum
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corneum substantially w thout piercing the st r 8% 4 arch 2007

ereby allowi ng a substance to be de|ivere
“ﬁﬁ%@ﬁm‘}@ki n of the subject at the delivery SIGHES24p3/026813

The nmet hod according to claim8, wherein the abrader
devi ce conprises at | east one rotation porting and at
| east one stationary portion and the rotating step is
acconplished by manually rotating the rotating
portion of said mcroaprader device at the delivery
coghepg syhstanvially syithputgriereing tha stiplwot comm thsbyrelléwig a substance to
i | al : in .t .otating step is
) R o S Byl e Jellfrbifg e
m cr oabr ader device. 26

9. The method according to claim 8, wherein the abrader device comprises at least one
rotation porting and at least one stationary portion and the rotating step is accomplished by
manually rotating the rotating portion of said microabrader device at the delivery site on the

skin of the subject.

10. The method according to claim 9, wherein the rotating step is accomplished by

mechanically rotating the microabrader device.
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