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No. P-5369A), and U. S. Application Serial No.
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[O The present invention relates to a nmethod for

abrading the skin with controlled abrasion features.
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body a internal s tances tTrome I'ng the body.
The stratum conmeum 20 is a conpl ex structure of
CORRACIBA slpll ni zed cell remmants having a thickness
of — abo - m crons. The stratum coneum forns a
hydr ophobi ¢ menbrane to protect the body from
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m gration of various conpounds.

20Quth 2Q0R esP %r%%lﬁ 2Gdvkntion is preferably directed to a method of

abrading the stratum comneum by forming furrows to promote delivery or sampling of a

substance,

Background of the Invention

[0003]  The skin is made up of several layers with the upper composite layel; being the
epithelial layer. The outermost layer of the skin is the stratum corneum that has well
known batrier properties to prevent external molecules.and vatious substances from
entering the body and internal substances from exiting the body. The stratum corneum
is a complex structure of compacted keratinized cell remnants having a thickness of
about 10-30 microns. The stratum comeum forms a hydrophobic membrane to protect
the body from invasion by various substances and the outward migration of various

compounds.




[0004] The natural inperneability of the stratum e 2007

corneuminhibits the adm nistration of nost
phar maceuti cal agents, vaccines and ot her substances
throug$ the skin. Nunerous nethods and devi ces have
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and to increase the diffusion of various drugs through

1008415 Ki The nh¥i] GRpekfoabiliflCor el @laludlotneth: ifHinid Ehet S Rtion

the 'skin is enhanced by either 1ncreasing the

PeloiBaddt phinaditical BRnEK AkciRls bR bMES bubStarlcBe ok G Slin,
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[ 0006] Anot her nethod of delivering nedi canents

i ncluding drugs through the skin is 15 by physically
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t he advanfage of being essentially
delivers the medicament to the tissue below the stratum cormeum, which can enhance

the effectiveness of the medicament delivered. The devices for this use include micron-
size needles or blades having a length sufficient to pierce the siratum corneum.
Examples of these devices include those shown in U.S. Patent Nos. 6,050,988 to Zuck;
5,879,326 to Godshall et al; and 5,250,023 1o Lee et al; EP 0 331 410 and WO

97/48440,

[0007]  The epidermis is a particularly desirable target for vaccine delivery as it is rich
in antigen presenting cells. The dermis, in comparison, contains fewer antigen

presenting cells (APC's). In addition, the epidermis and the stratum comeum do not




pai nl ess and bl ood-free while giving access to if%ﬁmch2007
skin | ayers capabl e of responding to the anti gen.
[ 0008] Techni ques and devices for form ng furrows in
the stratum conmeum exi st which increase the surface
area of the exposed epidernal Iayer and enhance
absorption o ru
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nmet hod and controlled abrasion features may pronote
consi stency of the anount of abrasion even when
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the delivery site depth or the abraded area under the
Accordingly, a continuing need exists i the industry for an improved device for the

epidermal administration of various drugs and other substances.

Summary of the Invention

[0010] Example embodiments of the present invention seek to provide a microabrader
with controlled abrasion features and a method for using the same. The ability to monitor
and thus control the amount of pressure or force applied to a microabrader may result in a
controllable and consistent abrasion to a desired area of skin. The method and controlled

abrasion features may promote consistency of the amount of abrasion even when

——different technicians are-involved. This—may promote-uniformity-in the dosage-amount of e

a drug or vaccine




stratum comeum for absorption by the body. [001]],A

m croabrader with controll ed abrasion features Tay

used to apply a vaccine, drug solution or other agent

by nmoving the microabrader laterally (back and forth)

across an area of the skin formng furrows or grooves

hg_mhich t he wvaccine, drug solution or other agent is

t Glipgedyand; spasiency fih thednlivgry gite dentthpniy ahigeedoprea under the

associated with the abrader may be inparted through a
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t hrough a nmechanical rotary device. An array of
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the sane the anpunt of stance , ,
device may comprise mousmg n w 1% the m{:c::roabrader array is rotated against a

subject’s skin to form the furrows and an interlock mechanism that the user would
- deactivate to actuate the rotation of the rotary device. In one embodiment, the housing
of the rotary device or a lateral abrader device would keep the skin in place as pressure
is applied to ensure that the microabrader array surface would abrade and/or tension the
same area of a patient's skin and a spring or other component associated with the
interlock mechanism would control the pressure at which the microabrader surface

moves against the skin. Consequently, this embodiment may ensure consistent,

chél 2007




absorbed into a body, especially in clinical se

[0013] The circul ar abrasion fornmed by a nanualﬁfwﬁ&%2007

m croabrader or a rotary device may be conbined with

means for nonitoring the anobunt of pressure applied to

the m cr oabr ader device (e.qg. visually) to maintain
force to achieve a
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This may be achi eved by an abrader device for
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process that includes a housing adapted to be fixedly

decdback éxithe Beeppo thpjrthis ecgssay prassre mpebokiintaiaed royekaut de
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epidermis.

[0014] This may be achieved by an abrader device for delivering a substance into skin
via an abrasion process that includes a housing adapted to be fixedly attached to or
pressed against the skin at a desired delivery site, an applicator head disposed in an
upper opening of the housing and movable across a lower opening of the housing to
abrade the delivery site, aﬁd an abrader surface attached to the applicator head whereby

the housing remains firm and stationary at the delivery site and structure of the housing

and




the applicator head controls paraneters of the
abrangn process. In other engodinents, t he spég&%ﬁFh2007
whi ch the abrader surface noves across the skin

di srupting the stratum corneumis controlled, as well

as the surface area or region to be abraded with

furroy r grooves. [0015] The ponitoring of the
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so that the m croabrader array surface would

dftérelcpassge [off theahirmpiotrpdinas aomes the ekin.ohayshd epnfrolfedi tpgrovide
furrows of an appropriate depth. The abrader surface
et FRptadacible plapsign| of the desited grpaofifheshion a housi ng may
result in better control of the area of skin to be
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the abradi ng surface of "the m croabrader device
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surface being moved laterally or rotary within a housing may result in better control of
the area of skin to be abraded. The microabrader device with a housing may also have a
spring mounted therein to maintain a constant downward force and thus pressure
applied to the abrading surface of the microabrader device thereby allowing an
appropriate depth of penetration of the abrader surface along the desired skin site to
form the furrows. Both the housing and means for providing a constant application

- force may upgrade the functionality of the manual microabrader by improving uniform

skin




21 March 2007 tension, a constant skin treat
and a const ant appllcatlon of pressure or forgeixh£%€?§007
abradi ng surface, even when different technicians use
the m croabrader device. [0017] In yet another

enbodi nent, the housing may serve as a safety device
within which a single-use mcroabrader array surface
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i ng, which surrounds the delivery site; an
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novabl e across the | ower opening to abrade the
deciaps ey gpniselling the aprrgyniend ferby erdegssureiy pfpsaiedetspanefba defbects
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[0017b] In accordance with a second aspect of the present invention, there is provided an

abrader device for delivering a substance into skin via an abrasion process, said abrader

device comprising: a housing adapted to be pressed against the skin at a desired delivery
site, said housing having a top with an upper opening and a bottom defining a lower
opening, which surrounds the delivery site; an applicator head disposed in the upper
- ee.—Opening and movable across the lower opening to_abrade the delivery site; and an abrader S

. surface attached to said applicator head whereby said housing remains firm and stationary




at the delivery site and structure of said housj a
said applicator head controls paraneters of tﬁ%ﬂgm@ﬁ%og?
abrasi on process. [0017c] In accordance with a third
aspect of the present invention, there is provided an
automati c abrader device for delivering a substance
into skin via an abrasion process, said abrader
dévhecdlivanpitd andngructirehefussidnipusin prdeshid appbieatdri Bead) cgntrols
attached to the skin at a desired delivery site, said
ety ohfhe/dbragioa poggss-wi t h an upper opening and a
bottomwith a | ower opening; a push button arranged
to project through the upper opening of the housing;
d0% geliIm gecprdatien itk mtlsidr aspaghefi theypresaet ipigtipnbiere dnproyided an
series of one or nore |levers or perpendicularly
aroapiiredrafr deviesderalelitsenga jubstapeintlskia vio onpluesiaardcees, said
with said push button; and an abrader surface novabl e
abrads gletitrecomprigng: apensimg adapted reba Hxediyragathed &bthadkin 4 he
delivery site and in operable communication with said
plesited Belitverp siteqsaitl lwasiok lseng @ sopofith a0 nppeoopening end ehogips with
per pendi cul arly arranged hori zontal bars wherein when
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surface noves into contact with the skin at the
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one direction in conjunction with the novenent of
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arranged horizontal bars. [0017d] In accordance with
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provi ded an abrader device for delivering a substance
i fR1ivels} dike YhBin RPerHW @RnRRicRoR GRS Said Psh BuRh 224 84id series of
devi ce conprising: a housing adapted to be attached to
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having a top wth an upper opening and a bottomw th a
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push button arranged to project through the upper
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canm ng surtace; an abradér surtace novabl'e across

t | o . ni 0 he housi r .
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operabl e communication with said first camm ng surface

SO0 o281 BB P B 530S, BB YR
“abrader %él'vic'g%rccglivzeggg a substance into skin via an abrasion process, said abrader
device comprising: a housing adapted to be attached to the skin at a desired delivery site,
said housing having a top with an upper opening and a bottom with a lower opening, said
lower opening facing the skin; a push button arranged to project through the upper
opening of the housing the push button having a first camming surface; an abrader surface
movable across the lower opening of the housing to abrade the delivery site and having a
g;?cond cam1ng surfa5:31n operable communication with said first f:"amming ggrf}tce

wherein when said push button is pressed or activated said abrader surface moves into

Ta




contact with the skin at the delivery site and:ﬂqwg%h2007
across the delivery site froma first position'to
second position in conjunction with the novenent of
sai d push button. Brief Description of the Draw ngs
[0018] The invention is better understood by reading
the follow ng detailed description wth reference to
tcprsach witlo fhp akip iah§e f¢liyery siie andpmanps astpst thr delivery sitefiem a first
nunerals refer to 1|ike elenents throughout, and in
whyitésh Lo § Roohd jpositiag sy eonilingtign itk the movemen o paidypush button,

m cr oabrader that can be applied nmanually; [0020]
Figure 2 is a cross sectional view of the m croabrader
drieHPegeriponof theddawingsFi gure 3 is an expl oded side view
of an abrading surface for an abrader array according

E(??J h qhé [ﬁV&ﬁBﬁ el uﬁcﬁ:ﬁto%g Hﬂ fegémgathg %ﬂo@fﬂ% dethifd %gslsnptlon

iIs a cross sectional side view of an abrading

gQ%s 1Wh%gqqge9 gr:r)bé numerals refer t

%caé(;gfé%io%@%%? ure IS a bottomview o

n r t he enbodi nent of Figure 3;
?gﬁﬂ %Qmo§m§% |smalbérspect|ve view in partial cross

;@QB] n Of abr dv?e%gf%rn{ug'o agertha§c %ba llL&)Oa?ﬁglll Figures
USt ¥ AT PO ATy e v &y

E@%@e&gﬂ f%%az%]'?sgﬁ?b THERS A hiZbuts Sft of 5%{ rlgna? pthed
C 0027]1. Fi
K53, i 3. b o8 S Baefiigh 3% oF st s fibiatite ™ wpdspirey

hol | ow sleeve of a rotary device according to an
BHFBHR HLRE inyentiphen ek Al A BNt 0 [ 0028] Fi gures 8A and
8B schematically show a detent 51 forned at the bottom
&028h glg“‘iﬁlﬁéha ‘FSE:%SF‘?EHO”@* sidg viga qf%‘i*hi}a dingquastr act i on
device; [0029] Figure 9 illustrates a manual abrader
with a pressure gauge according to the invention;
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[0030] Figures I0A - E illustrate manual, |ater® yarch 2007
abraders wth applicator franes 15 according to the
i nvention; and [0031] Figures 11 A and B illustrate an
W #}gnatic | ateral abrader. Detailed Description of
_3 P%%%8nti on [0032] The present inventi onPGRUBPIBERBEG
to a device and to a nethod for abrading the stratum
qo0psLim Wights 5donbstold Hel athesiring/stislot beMe bitbdihddE st Bgure
|ateral or a rotary fashion 20 to enhance the
adnd;ni stering of a substance through the stratum
corneum of the skin of a patient. 8 21 March 2007 WO
2004/ 020034 PCTI US2003/ 026811 [0033] As used herein,
10024} er Fewbi6cide pespetiee view fe pmtidl RfpsPdeclicdosit abRdRPFbbR$ of
of the stratumconeumto increase the perneability of
t hekimki n wi t hout causi ng excessive skin irritation or
conprom sing the skin's barrier to infectious agents.
This is in contrast to "puncturing" which produces
5 §1038) et Bgwwes 84 + Brandgh ithisbats trotatyudelicaoyraevivesl dcbording a6 the
of 5 undisrupted stratum comeum between the hol es.
[ OO®aition that coptrohthebragion mbéessy” in this application is
defined as entering the stratum corneum w t hout
assi ng_conpletely through the stratum comeum and
2&r | rgr'bgli'ﬁq‘Tp b g 4ross-gagfienctbrenghl G TG of Figwres7B;s not to say
that the stratum corneum cannot be conpletely
Rﬁ trg%ed to reveal the interface of the underlying
%ﬁr 89 & EdR o expinded; crosysectismaliview afte woveble thdiami] hollow
refers to passing through the stratum comeum
coRptve kr rﬁgﬁ’rﬁéwé?ﬂcé?fﬂlﬁ@mian ewboditheat efdedention; ayer s
bel ow t he stratum comeum [0035] The primary barrier
the resistance to

ertjes qof t skin jncludin
10 (P38 i Bt Sh e atoph bey adetp 51 Rumondhatigom of e
| ayer . of tﬂg iderms, referred to as the stratum
co¥‘ﬁéh on p}ad lgﬁ%?ndlrﬁiﬁé?@dé‘fm% he epiderms generally
include three layers, 15 commonly identified as the
tu [ sum the stratum mal pighii, and the '
@@ifit uﬁ}ﬁ%?ﬁﬁﬂ“%ﬁfeﬁ Mﬁ“%?&!@g% VRt AGPIBRSUTG £aRgeASCsHNG tonthe

subst ance appears bel ow t he stratum
mvention;

[0030] Figures 10A - E illustrate manval, lateral abraders with applicator frames

15 according to the invention; and
[0031]  Figures 11 A and B illustrate an automatic lateral abrader,

Detailed Description of the Invention

[0032)  The present invention is directed to a device and to a method for abrading the
stratum comneum with controlled abrasion features in either a lateral or a rotary fashion
20 to enhance the administering of a substance through the stratum corneum of the skin of

a patient.




corneum there is essentially no resistance to

di ffusion into subsequent Iazers of the skin a%ldlv[aml12007

eventual absorption by the body. [0036] Delivering a

substance into or through the viable epiderm s can be
WRRo4a2pB¢t i ve 20 nethod for facilitating emﬂmspousmﬁsnf

some substances, and particularly sone vaccines,

030 e el US| AFARY
SSRGS RSP e

T a%ﬁ@ﬁ’&"dbﬂ% uge th% ?ﬁg Banqéﬂ%] e%ﬁo%? gen’ﬂss ig in (%ntrast 5)

bi oactive substa arnmaceutli ca resu

o Ring et e YRR e it f A i i il
5 M GhAGRAARkAbA Y86t 1€ 0r 0! NO O one

nt o nvention 1 s capabl e of abrading the

skin to increase the exposed surface area within the

344 1 Ml (b Genchidtind ITR10EY f dofiYas dferfiy AR ARGR
_2@3& ug gr va?glilne el |ver53|mr;1}it%g§§shdgﬁ€éadas &Fmﬁ%%

S URbR&im Withofd ﬂaﬂ:ﬁfg fé;y té'oﬁaéﬂ 'ilfélﬁzﬁ'atﬂx Mh'e&@ﬁhg{:ﬁg the

presentlng cel "ary ralnage

kq@g@r’rﬂeﬁ}{md&mﬁ%glew cepﬁgﬁ??%&“%{“@ ‘%?"%&E %9* be completely
S' Z)Ehe{rﬁ&f t%k}%eﬂqﬂeeﬁife%éw tﬁehﬁd&{y&%é@?} Eﬁﬁ@%&ﬂa Ieng 3 UL the

rcing the stratum corneum

10 SUly @tciﬁndgt& te% pgs,esﬁigl e@rﬂ:[elas%at% SHm o IeEellj r(]alsltterlmé into

ei ther T act o

de T | tant abrasi on of the skin
10%%135I e?ltli%m%ﬁ I%e%&ﬁ%%?#{o‘%n di srupts the stratum
conmeum i ncreasing the surface area of the viable

e e PHRAS Loy pOPLR POk %‘Wér ed?e?légﬁ%ﬁ" &

entra Ion O subst ance
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su ject or t tance
corneum, there is essentially no resistance to dlffusmn into subsequent layers of the

skin and eventual absorption by the body.

{0036]  Delivering a substance into or through the viable epidermis can be an effective
20 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.




delivered, a smaller or |arger abrading area naylﬁ%%ch2007

used and delivered by using the <circular notion
techni que or a straight technique, respectively.

0&8039 The substance to be adm nistered using the
WORNHE

10

15

20

4of this invention may be 20 appl i BCI/US2003/026811
skin prior to abrading, sinultaneous with abrading or
1]- abriadis A6E AL Y BHR Aol R abellP
gg?gpds of_tﬁ%femienvention,e g%g€§?, gﬂ alnE%gﬁ_ surface
S P@6dofdiny 1B ¥R nib6EmIMOSH @E GRentioh 16 'c!:iﬂbl@ %t %Hﬁ%lﬁ% The skin to
aci d- based vacci nes and peptides or © pol ypeptides, are

appicieasd tﬁéjex?&.%d Stk REd lthih e ]lda'hlg%§e? gﬁpﬂﬁnl’&% .;/ateﬁicacy

abrasion rather than being applied to prevrous

e E R oF ke s 00555 e BB A BE iR B ikt e
or oo 5, 86 b8 plfSiing O JREDH, RRRLY xR 48 frdfoc
e A A B o Y8 0 L5 s
o ) e Bn P SR el Yol Bl BB kB

whil e being twisted or noved in a |ateral fashion over

[0bB3] SKixh aﬁﬁdin% Q!g'ft‘aéémﬁﬁ RBfied a%'%¥ 5%%5&&5%9% gtepgéé idl& or

M ni num anoun _ downwar rce to pro

abhLARIY hobdiPderRAe MaBN¥ES dési?&\ SRS b St Bfackis OF e 1BE
anount of force and latera ~or C|rcular not1on to
acfcsigg to¥Be RRERARS AHspR eARhRR bReund ﬂg}egs}{negt i %llﬁ%eea%a of
del i very depends upon the drug or vaccine-to be

def, Oani [ [ Ny £ h [ woul

et ibfECepidoBfel Yoyl do R 41kt blletseh ok SonBliratl 44t

a i bstdhed Jtle%'aeréc@ﬁ %rhé%’é& ‘In &1'3 %nélﬁa? ngii&igt%mb%ﬁlgh%ﬁti, £ )al%r%xsg%x tends

achi eve e appropriate ano ug vac

b e dopi b o by B R ERCLRIRIRL | oo, s dofp can
o 0% ool fEr B A 9 W6 o ot B Bl Y scgopting
118 o€ Blb¥nent B2 i v iRRIRR 1o st achitab St -t
! it 380 Ot O IR BN "ol B Gkt o BE' Bt vhifls

ski-n a

delivered, a smaller or larger abrading area may be used and delivered by usiﬁg the

circular motion technique or a straight technique, respectively.

[0039]  The substance to be administered using the methods of this invention may be
applied to the skin prior to abrading, simultaneous with abrading or post-abrading,
According to one embodiment of the methods of the invention, however, certain or
specific bioactive substances, including nucleic acid-based vaccines and peptides or
polypeptides, are applied to the skin prior to or simultaneously with abrasion rather

- than being applied to previously abraded skin. That is, certain substances when

10




of the reconstituting liquid. It is then tw st
agai nst or rubbed in a lateral fashion over tﬁ‘g“\s/[ﬁ%mw
so that the substance concurrently or subsequently
becones di ssolved in the reconstituting liquid on the
WO0M(030034 5f the skin and is delivered si nulRCINERNSI036811
with 20 abrasion. Alternatively, a reconstituting
| i apthddd hiy HeakRaaha hatbdig ﬁbabﬁveﬁb&ﬁﬂém FSY0uOF abadd skin
rel eased to di ssolve the substance as the device is
appkileifl ifyoded Gespdabd) for abrasion. Due to the
contai nnment of the abrader in a smaller area when
using a twisting or circular abrading notion, the
[0oA00ine The substawns tdyube @olidetedUintb nily slah 950 49 pheshicamically
11 21 March 2007 WD 2004/ 020034 PCTI US2003/ 026811
[ Ofx¢&pabRcfoon.diln gné embdiément) itk bibgtance S iapplidd 3¢ thetskidnand an
for exanple, furrows or other openings will be forned
5  whahmadidgelevivecis thedofoecd@ ngairst thoskerdwiilzbeig twiktel damivéddt a dnes
of skin. If the mcroabrader abrading surface area is
c ofaphicnenienihe akin ent the gubktatice. JItiisPeefered thad the edinitimasoud of
m croprotrusions and a twisting or circular notion
modessiwhideforad toaygeduse the nbrasdemshatt dckigveh therdesRd kRaltbd used Mihe
i ntersection of furrows suggests that the
r eanaunsit oft fatck aEd lakeirad ok dirstildr Imdtian €0 HohieRe GeQRVRGRERATON to
within the abraded area and thus may mnim ze the :
anmhiete efficiérit gelivéryl depéndsl ugont e BRE o0& Ycht id B Heliv@b& Orefof
the rotating m croabrader abrading surface. In
10 adetdibire skill i thwet Wmmlemﬁﬁfthe‘dﬁﬁmﬂ% dAntbukitdE force and
abradi ng skin, a nore tortuous path is created which
| i deetioh $andshigOhe fesulfafieiblabion)itel adhidvt tHeQPptofridte BITRAIOIidfhg or
the 10 abraded area. Thus, the circular abrasion
metabet delverethiphghyrowtink exfimyigAtof® of reconstitution
liquid and suggests a reduction of substance |oss
since the abrader will formfurrows that capture the
[¢4bkt alnc enother exbodiaeny i thé shstalve may ibe gpplisdyin dfy fdim to the
substance as known in prior abrading nethods. [0043]
Asibsiliogrsuifaee Forgar edjdcentasunfaeru dleretn of clebdditey dbeiet qrio? to
i ncl udes base 4 onto 15 which an abrading surface 5
15 capplvetiano Un tilgel embedifient, alrboppstiveing liquitl 45 #pplial fodhe skin at the
structure nmade of netal or plastic. In one
e iplingiynsite ind the sbstdnck-soatairabiading delvicsi it dppHedtosier shinnat tHeiske
crown 4b that curves upward and is truncated at the
t of the Tdeenstitnfingifquida $tis then Bvisted against or rubbed in a lateral 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
20 abrasion, Alternatively, a reconstituting liquid may be contfained 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 twisting or

circular abrading motion, the volume of reconstitution liquid may also be reduced.

11




generally flat wth abrading surface 5 being M%gchzom
thereon. Alternatively, the truncated top may have a
recess for receiving abrading surface 5. In all

wo%g%%l m;nts, 20 abrading surface 5 includes a platform

an array of microprotrusions 14 (FAJ{ISa003/936811
that extends above the truncated top. In exenplified
oh2ldi nbebidlingtth dhepinodntion,i skin Gisruptivae Br edxidgse, afafréWs o biler
frustoconical as shown in Fig. 4 and may be made of
ap ppapitgsradlEbey fopyedavtietl alle feabrades iSMOwWA atrdss fhgddsiedared of
the instant invention. The frustoconical shape of the
pr ekin.Uf the nicrexbrater abrsdihd e Eleidn i9éoniposd abi RStanplabsqlidicor
abradi ng 25 surface. As stated above, the array of
m otheparayy efshictoprolbiRiondh end ARG ot eifenlasHbtivh @noveslhe dBrader,
March 2007 WD 2004/ 020034 PCT/ US2003/ 026811 circul ar

5 or imensectiigefimeawsiresolt. dHisrigteiadctiokeof, fufrdvatsugpeaimbhiahe ©ednstiteting

of a substance into a body. [0044] M croabrader
deliquéwill Infe thorg gioeved afess Wit the abrided aresatidjties nal yinlize e
m cr oabrader device 2 in a lateral (or circular)
notmoemnt sfiyiiddést duesaithp eqittifgat Kiree of he (atiting Wicrbab2br abkdding
enough pressure to enable abrading surface 5 to
penefacat I dddon wt the grated Afduny 6f fulkbRs OF the EbradihiNBIGR) EMbRe
of the subject. The pressure applied to the base

C atostess puth finaeatedovinokdikearise skbpbdls the lipi® #8EBnd Btembiien the
subject's skin. Accordingly, it is preferred that the

10 heitgited afeat MEhus ldRpéiRGladbii@OMthdK CanCény #Hlowke volume of

15

20

25

sufficient to prevent an applied substance from

f | reeénsgrutimeiquid atd Migkets Widdichionder sdbst@te DRSRicd theheRder will
m croabrader 10 device 2 is being used. [0045] A

hafotth dinfowsSthatt dapileatle EbsAh@UREEHD ARk, thé\Rrgiid SFayeiidthe
6¢c of handle 6 may be either snap fit or friction fit

behib@de isk@owiin@fiorebiagiupetedt i al sidewal | 4a of base
4. Alternatively, handle 6 may be glued (e.g, with
epoxy), or may be a snap or friction fit, or be
[POBEgr &ls|sovmoin cémiret I at inanusindiercabralier devicaf2 fnelades dase 4 onto
Under si de 4c of base 4 may be 15 flush with
nmugiicloanabradiog sufonb cdbbomoentéde Nttefarabloriesd i a solid structure
mushroom | i ke crowm. The [|ower end 6b of handle 6 is
wi rdagde of twatal driplastsh dif bnecimbdindhtebdse 4 ksaorfigueed Gvihta mushroom-
i ncl udes an
Iike crown 4b that curves upward and is truncated at the top. The top of base 4 is
generally flat with abrading surface 5 being mounted thereon. Alternatively, the
tnuncated top may have a recess for receiving abrading surface 5. In all embodiments,
abrading surface 5 includes a platform 12 with an array of microprotrusions 14 (Figure
3) that extends above the truncated top. In exemplified embodiments, the protrusion or
needlelike arrays are frustoconical as shown in Fig. 4 and may be made of
approximately pyramidal mesas as shown in Figure 5 of the instant invention. The
frustoconical shape of the protrusions controls the depth of the abrasion by the abrading

surface. As stated above, the array of microprotrusions can be rectangular, squate,
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i npression 6d that serves as a thunb rest for 3 PEESRR 007
adm ni stering the substance and tw sting m croabrader
device 2. In addition, protrusions 8 are forned on the
outside of handle 6 to assist a user in firn
WOAPAAIRY handl e 6 when twisting the same d’é?é'/‘?%‘?”/ﬁz“@o
patient's epiderms. [0046] As shown in the
cr egsilmec tiyoshap ideluging dlades, tavphmersdddiberoy a Rebstance into a
cylindrical. |Inpressions 6d are disposed on both
si dedy.of the cylindrical |ower end 6b to assist a
person using m croabrader device 2 to grip the sane.
That is, the novenent of m croabrader device 2 can be
- [BOdAli d ddictopbraden dlevice 2 nfjdiimire dr isbappliett &y @osubgect by nmoving
with a 13 21 March 2007 WO 2004/020034
PCHiwsbeda /deder2in a fagral (gt citenkirbotiol hgpitstamaibject, skin 28 (aetoty
as the base 4, of the mcroabrader device 2 is
5 pr éDevifisngughpresus to gnablsfabpding sirficeof totphmetiaieltiee ovter proteative
The m croabrader device 2 is preferably inexpensively
e i ercstreta gorenm pthe subjscteBhe pressuns applisliio the dnsecbensecamrface
and abrading surface can be di sposed after its use on
oné aghbbasedhio, beprgsgd 4mp therubjent's ki Arcorflingly] ihiy paeforred that the
abrading surface with mcroprotrusions is by etching
a haight a‘i‘g dhel dopingi wushroom-like | dravondb B enfBdianh ito grevem aa dpplésd
provi des a nmaster abrading surface with a surface
cosbgance fom Hewing ioeedmd entowndedide nasf base albwheli miproabrader
surface can becone a nold for an abradi ng surface
10 wi devicad isheingysedf ni croprotrusi ons. The surface
contour of the master is coated with a |ayer of
material, the |layer preferably having a 10 thickness
8945 Pcisatle §iorieched brarcuaty, base dnchrcippenvad e of landlbbynay be
0.07 inches or greater. The master is renoved from
t hetheraspag fitoer figtion fit Sptween the innprocimenfanentiab sideveajietacdt baseet.
master in the layer of material. The negative image
nedltaediveln Bandledomayrbe gluad (edd wdthspasy)s ersmaythe afspaprar driction fit,
posi tive image having features that are substantially
-t 1 be iptegrally mokdsd focthe undesside fic of Yage 4reldnderside 16 of Sl 8 ma¥ he
master is sacrificed when it is renoved fromthe [ayer
15 offlugywith payshroomylike ceoranibl as extenfbeyand thermushipoidike erowme dhe
by etching. In another enbodi nent, the nmaster is
lower end 6b of handle 6 is wider than the shaft of handle 6. Lower end 6b includes an

impression 6d that serves as a thumb rest for a person administering the substance and
twisting 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 twisting the same against a

20 patient’s epidermis.

[0046]  As shown in the cross-section of Figure 2, lower end 6b may be cylindrical.
Impressions 6d are disposed on both sides of the cylindrical lower end 6b to assist a
person using microabrader device 2 to grip the same. That is, the movement of

microabrader device 2 can be provided by hand or fingers, or by interconnection with a
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coated with a rel ease | ayer, before being coate
the layer of material. The release |ayer faci I?]t aalé0212007
renmoval of the master fromthe negative image,
erving the master unharmed. 20 [0049]_ Anot her
wcﬁ@?‘ﬁ%’ﬂ”ﬁf forming an abrading surface w t hFPE/HIAPAFBHY
m croprotrusions involves using a master abrading
surrbiaxyeiebﬁami Hibp Bandlerel ac@ell anth®bisse 4(eff the) migosbragdéridesitd 2 ¥s
of features. The surface contour of the master is
c ogirefetably tdoldad outl afgdastiomethd Hieematedal. TEhe midbabtaderfdevica 2 is
shell. The master is renoved fromthe shell to forma
negadferatdy iimmprasiodly tpeuischirédse thab tHeodntirel Mickdabraddn aletice and
The negative image in the 14 21 March 2007 WO
2002 Gin o SidfhceRail ba IEG06:3/208 68 sk of losd patier, Subst anti al |y
filled with material, for exanple, polycarbonates
;LEXAN r) polycar bonat e), acrylics (ACRYLI TE(r)
RV i cPne naetieel of fuping @n )\br@m sitfac@iwigh inicropBypisiopste bsgtching
pol ystyrenes, or other suitable structural plastic, to
f oremegiangnlar pisoch af sitigpn. flbaeighing protitcaprovidés| & ntaster shuading
as the master. O course, other types of materials nay
5 Isefage With moutfics kortove. & dpsoribed feeloweiha master dbredipe swrkepe L
filled using injection nolding, conpression nolding,
enthesomie agnadd fon pry atwadingy sutfeawith aip breaytod otimomotasiop) PhOiurthas
a further enbodi nent, the shell defines recesses
hawonigr af the piabtemif codieduvithm layer of matsrial,chalppertpreZGdbly having a
m crons. The recesses may be arranged in an array of
10 unittfickness pf atdgsiabobt 6:01 R 6.3-inchésfand pleferablydlydneheser geaatir. The
colums or other patterns, including random 10
patntagtenis removeddirany thel dayer of emamsiidl yo fofm abegativelimhge afliteunasttOin
of the recess per nmmR. The shell is a negative or
r evlerlgyer ofmgferial. o Thenpgativa gimagh enafy dizen be @sedch atriwddingprbess, to
where the nmaster can have recesses or peaks on its
s uffrmaepositivet ioage hazing ifeatpres thotare bibstintilH therisomeoas thedfeatures of
several hundred mcrons in Iength. [0051] As descri bed
abdheanaster. met hod for delivering a substance into the
skin of a 15 patient can include the steps of coating
a patient's outer skin layer with a vaccine, drug
15 EO@FS]t i Gke amastet héﬁcxﬁg@wheanws wenaved) frnmcth@hmrazf@at@el«u Ros

2 against the patient's skin to
example, the master may be removed by etching. In another embodiment, the master is

coafed with a release layer, before being coated with the layer of material. The release
layer facilitates removal of the master from the negative image, preserving the master

unharmed.

20 [0049]  Another method of forming an abrading surface with a plurality of
microprotrusions involves using a master abrading surface having a surface contour
defining a plurality of featnres. The surface contour of the master is coated with at
least one layer of material to form a shell. The master is removed from the shell to

form a negative image of the surface contour in the shell. The negative image in the
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provi de abrasions |eaving furrows sufficient t?lpﬁraﬂzihtzoo”/
entry of the substance into the patient's epiderms.
Al ternatively, the vaccine, drug solution or other

oﬁ?@m may be applied to abrading surface 5 of

4Bt ader device 2. If desired, rotati QETHEN0HER6314
manual |y perforned by twisting the wist of the
t egHaniic isatdtahRdIRH MG gy PRlhiadeE exgfplé, GRlydatbétates (LEXAN®
achi eved nechanically or electronically with a device
( Fh@ytadenate) 8 )aciylied (ACRYEITE® (abSli¢)) (COEROI(BsHR4® OCcli€Olefia
descri bed below. The rotation or tw sting may be
peChlyiieed), palyelyichel orldifr ik Wﬁraﬂﬁdstic, to form a device having
counter-clockw se direction, or both directions. 15
2 1fehiafes bubstaftially e s2 04/ th2040%4. BEIdukid 260k HeHat bdaterials may

- [ 00521, Due to the structural design of m croabrader

debd wed % fill e shethdTiROnepdtive dthape bRg e fled AsifY Bfebifoh &blding,
m cr oabrader device 2 stretches the patient's skin and
t heympkdasior 106lding, ehib&Sg ofiny OBlGQSmpslibleftéddige, 4) of

m croprotrusions 14 abrade the outer protective skin

| ayer by penetrating the stratum corneum formnm ng
gr6050¢ 3n 2 Gurtheestivdinget; the tshalindgfibesrraxdiseshaying aatepth tofi eout 5
substance to enter the patient. In addition to edges

2 Qpiceots)oab@di 2660 micmons.r Tl redessas manbe didnged Swarf anayrof uniformly
scraping edges to aid in form ng the grooves 26 or

f Lspaedsr han-unkibimlP fhaceBsovedumdolininsdr @theepaficrns tiomdic tagdoan
the nunber of mcroprotrusions 14 and their

arpattergs teprbvidena dnsitychif algpus4itof 2ot 160 ofths ppdsipr i e Thddell
and 22 form open valleys 25 and scarified side walls
27is b pegative @rowise imag for Afolding thdeatili@s ofithd mnaster, adheR Shetnskf
the outer protective skin layer in a first circul ar

di dag Gibveomacesdeh @r peaks bit ftgsurfacedednadiafiging da@ bk 0.5 micron to
m croabrader device 2 nay al so rub the surface of the
alsegesl Gundeadanicrony ik lenght he vacci ne, drug sol ution or

ot her agent into the abraded skin area thereby
inproving its interaction with the underlying

[@5ilHer As slesciibgibadpvd, echdtimg foax déliveringes substasea dntB theaskin of a
rotary delivery device 30 is shown according to 15

o rpstisentrandnglwisttheosteps froating @ patient’s ouker gidn &ygtAviths: vaccine, drug
perspective view of a device depicted wth a

s eselutitnr eriogier hgsubdand grosing ticavabtader dedichagadsl theprtipndls ekit 4o
can be viewed, while Figure 7B is a sectional view of
r pravide alimgioneleSing Rwoves spifitieht teqesmitieniny of 18Gubstanteidiosha

pétient’s epidermis. Altemnatively, the vaccine, drug solution or other agent may be
applied to abrading surface 5 of microabrader device 2. If desired, rotation may be
manually performed by twisting the wrist of the techmician holding microabrader
device 2, or, achieved mechanicaliy or electronically with a device (Figures 7-8) that
rotates the microabrader device as described below. The rotation or twisting may be

performed in either the clockwise and counter-clockwise direction, or both directions.
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hoUsing 32, which is cylindrical in this prefer
enbodi nent. The housing need not be circular, %ﬁﬁmﬂm2007
rectangul ar, square, oval or other shapes nay be used.

Woﬁoqdﬁ’kdw“ 32 has a 20 longitudinal axis, is aener%éllo o1

10

15

20

25

owand is preferably of a shape about
user's fingers can grasp for added control. The top
[00520f Hedo thy stBRtinal slesign afpecroabgadd6devich 2 oty teadidy aduambase
i nterl ock mechani sm such as button 38 that is
i nofey preifdred anitragtiasldr deviee 2 biatghiet i patidnit'y skin\ead ten ribad top
38', noves upon activation. In a preferred enbodi nent,
t haurfages pr efges R0t (Fignre 3B obmicmpriguditns 44 ghradephnoutsy pREctntiskia
a base 37 of button 38 adjacent rod 25 38 is |ocated
i neyed byhpanstatigs 3l sthse cGiieuna Jormitigagroaves A5 cthévéhyi ponmitting
than the top of the 16 21 March 2007 WD 2004/ 020034
POTR$dISAGAN 0hEShlistanaste enffithe paticht ik dddidmtte edges 20, bdzed22sf
i s approxi mately equal to the interior of housing 32.
Thaictopiothksiesssl4oflsobfrse s@@pinmedgeskd aidSn iférming #é lgrooves 26 or
designed to provide a strong, stable support for the
acluirows iinnskire 28s A shovgh ibb UFigwe &8depRlaling3®n the number of
integrally attached to the base 37 of button 38
i icohprotriisidng U4 iang) 88, andngde@Boh dbhading tinéice Snsbraphg @efiges 20
rotary delivery device 30 is designed to be pl aced
acpail A8 thoren opsuivpliegd 25 amlkscarified dide evalle2fain thesgradvien 2@ rAfter the
while button 38 is activated. Thus, end 39 of housing
3ngiarabmasion of theemdar protdctive skioi layenin adirstehfudar tdirpotion thettailing
abrasion by an abrading surface 5. That is, the
p enp deading efiges of mico@bmy| devick 2 enay Ao max the yurfhed ofthe ybraded
device provides a tight skin area to aid the abrading
S uréaaeerking thec vazping) gt sohition ror aitlen agehf intd) GirSdbrddet sitie drea
concentrically inside housing 32 and preferably
r eherebyadproviagitein@rasion with theainderlyingepidsreiiyy device is a
hol | ow sl eeve 40. Holl ow sl eeve 40 is freely rotatable
within housing 32 and is forned wth groove-like
(9048 adbookifgat BigetesofA dndiBy i retally delivery device 300k ehown doc@sling to
opposite the end attached to button 38 is inserted
i rongembpdinegpofdedinyehtionn dligum 7 Asis @ perepediive viemopfadieviesndspicted
(Figure 7C) extending fromthe end of |ongitudinally
1 5vithoy gebitheouh dodBig sorthat the revhanicgh ermpendniskaan b vieweth avhile
areas 41 of hollow sl eeve 40. The threads are
d dguepiBitis v gectiprahwit w of tobagy dewiog 89. LRItarz Helivoryalawips 30Gfictudes a
button 38 and rod 38" into
* 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 hasa
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 to a
longitudinally movable rod 38', moves upon activation. In a preferred embodiment, the
top of button 38 extends through opening 36 while a base 37 of button 38 édjacent rod

3% is located inside housing 32. Base 37 has a larger width/diameter than the top of the
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a rotary novenent. Alternatively, the opposite
rod 38 could be provided with a recess and ho FgﬁﬁEZOUY
sl eeve 40 could have raised threads in order to

nslate the |longitudinal notion of rod 38 into the

oo tr
Woozgi"(oﬁ@a“rot ary novenent. As a result of thPGI/G¥003/026811

structure, when button 38 is activated, the

pr bgse.CcThowidihtfianietd offie bae ksl apiogimateRi cd@al iotht Bitérios bihowsing
40 al ong the thread grooves thereby causing holl ow

s| gk v &hel fhidkfess pf Base AP Goell R Gte idR GO dekirhed eSprbvideoal gfong,
the full stroke of button 38. [0056] An end face 42 is
I Nktatde Mippott fobtheedivation infe@ns@rphsh butto 38.0R6EI LR Hteghdlly aslicd
end 39 of rotary delivery device 30. In an

al todhdtabs Ieofduinads imidt of ImasigyBd. f ace may be 17 21
March 2007 WD 2004/ 020034 PCTI US2003/ 026811 attached
via adhesive or the like to hollow sl eeve 40. An

5 WBY4Adi e other ad 89 6f rogodelivesy davice 30 tdssigned éskrrplivedigaing a

attached to a front end 44 of face 42 of hollow sl eeve
40subjedtssgin sl tadinaip satichay while wton 138 is ettiveted. dtus, esl Ieof
housi ng 32 before button 38 is pressed or activated.
Thimuging Y eeriveskie terlviopditt gkinr afl d sibjettopridndo Rlamsipnt hydamabirading
axis allows hollow 5 sl eeve 40 and abradi ng surface 5
t osuldfecer B.c €Bmbdh, thehpergeundivdat fowe tappliedob thé eoteyy alsliesryt ddvice
t hreads can be designed so that the abrading surface 5
r opratiées adigivrshiniarea tocdid/thd Sfdadingegifae & apping the shinswhj ect' s
skin when button 38 is depressed. Dependi ng upon the
drug or vaccine to be delivered, |less rotation or

10 [R0ASH i plLecatask eonieomisallyfinsidsrhauiingp2swd foeefaabipecestad from end 39

15

20

desired. Since housing 32 remmins relatively

st eftrolaryadeliveny idpdcetis i tholovg Sedve 48.clioliomt detve 40 isnfesdyi votytaBle
keeps the skin in place as abrading surface 5 abrades
t heitldn beusipg 32 land isi forgied avith groavd-Wireethreadso e wyd Glongitudinaily
Consequent |y, consistent, reproducible results as to

t hmovablo werd 38' ofpositelibe end aitacberd todbutidns I isdubeited intoilet topend of
shoul d be achieved by rotary delivery device 30.

[ OeBay skahvd 0. tBgectiontse(Figoe K Chrextimdings from | thauedr oft lengitidinadly
button di sposed perpendicularly 15 to the abrading
sundvable rod 3§ extendintr fronyk-likeethteaded smens dibwf bellosngiéeys 4@l The
For exanple, a |ever disposed about the housing of

t Hbreads meerdgsighed itecteansfenthdlengiiudited chougmpmbed butiers38yand rod 38" into
a rotary movement. Alternatively, the opposite end of rod 38' could be provided with a
recess and hollow sleeve 40 could have raised threads in order to translate the
longitndinal motion of rod 38' into the desired rotary movement, As a result of this
structure, when button 38 is activated, the projections of rod 38' collapse inside hollow
sleeve 40 along the thread grooves thereby causing hollow sleeve 40 to spin

approximately 360 degrees through the full stroke of bptton 38.

[0056] An end face 42 is integrally formed at the end of hollow sleeve 40 near end 39

of rotary delivery device 30. In an alternative embodiment, an end face may be
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parallel to skin held in place by the housing. ﬂ?ﬁﬁmchZOO?
| ateral pushing of the [ever would deactivate
spring cau3|ng t he abradi ng surface 5 held MAthIn t he
: hou5|{% o rotate. Simlarly, a handle projecting
WQG0Bt20838 si de of the housing nay be a | evePCT/B003HR638k
20 rotary notion device that deactivates the spring
causthdhgd tiaadisiveof he i folldlew Bledve 40 OARbiRading ABRRS, such as
Abr adi ng surface 5 may be attached to front end 44 of
holgrevivusly desceibell) isvitRckad td b B@ntd&nd BASofSHRMY dfholthd Ylebve 43,
or can be directly attached to front end 44 of holl ow
s| ehug avadivg arfackheah Ve refrhoitdUfiside hibusing33 beREL bafton 38 is pressed
col I apses inside hollow sl eeve 40, the projections
f olok avtivhied: tThe gadse-tie thiedd puuiB] ROUES 1ABinRIBaT DA atldes helbw
sl eeve 40 and 25 abrading surface 5 are rotated due to
5 t haletweridatdsbrihlg shifacs I5@@ereceditl STheAarve gorlew 41U pAddve-ike
21 March 2007 WD 20041020034 PCTI US2003/ 026811 | S

pustireds chhoe absiged RY sk tHeodh@ding! BifadeCS 1AM ﬁﬁﬁoxﬁﬂ&%ly 360
subj ect's skin. The abradi ng surface 5 may be

pe idegrees Bdinst Asubjretekin herfbutlbs PS5 dbr@sddl SRFndiRE upoh MR drug
abradi ng surface may be disposed on a chip that can

be ot viafipeth Wenieverddless o@tichoor Mnli@MloB8bnsbf IRREAP S Rce may
piece. This will enable the chip to be replaced

W bidesired) Biticd Godsing B2 RAEY EfativilR stfiftinhdly Syni1@ biitfol 38 B activated,
del i very device. [0059] In another enbodi nent, the

10 abhaging @2 kb e ekibinPte & HAIRG TBLSS5 hﬁ}&d@gfh%re%ﬁ dhin iSE
face 42 attached to holl ow sl eeve 40. In such

enbiaktin hbusidel 12, ERhdchiRnily? Eﬁfsiﬁtentgﬁbﬂoﬁlﬁﬁb‘le AR Q@towjdnﬂmnt
be di sposable after abrading a single patient.

envf drhPaedcciid Whorbedtbsiapaitdt NG be Q&ﬂév@@bﬁ@taﬁﬁ%h@&y dev1ce
enpl oyed to abrade nore than one | ocation on a

sipgle patient to deliver a vaccine or other substance
and then the rotary delivery device 30 can be
di sposed. It is also envisioned that the rotary device

[be57iro diWhiledhd intefiodhechismOillusdbio® fs\d ionT Bk sl Jiefbeﬂﬁculaﬂy
accept a separate nmcroabrader device instea

13 hawitiegpbtading sarficq ditegin®iléck aehabis na@ bédmpleyed e Mirlekample, a
[ 0060] A pre-conpressed spring 46 concentrically
S Uleven dispiesed hieout thel hoikingaoTdhdwatakyOldvicd may b8 Pushed ApprédSmately

shown in Figure 7B, end face 42 of holl ow sl eeve 40

hamralleloto akia dieldrig) platey the housing. The lateral pushing of the lever would
deactivate a spring causing the abrading surface 5 held within the housing to rotate.
Similarly, a handle projecting from the side of the housing may be a lever, button or

20 rotary motion device that deactivates the spring causing the abrading surface 5 to rotate.

[0058]  Abrading surface 5 may be attached to front end 44 of hollow sleeve 40 via a
ring 45, as shown in Figure 7B or can be directly attached to front end 44 of hollow
sleeve 40 via adhesive (Figure 7A). As rod 38' collapses inside hollow sleeve 40, the
projections follow the threads of hollow sleeve 40 so that hollow sleeve 40 and

25 abrading surface 5 are rotated due to the threaded hollow sleeve. Thus, as the bution 38
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43 and spring 46, in its extended state, exten
projecting rim43 to base 37. The depression g?l Mo 2007

- button 38 conpresses spring 46 so that device 30 will

automatically reset when pressure is renpved from

WORMOBI348. That is, when button 38 is no PERGER003/02681

10

15

20

depressed thereby releasing spring 46 fromits
COigpussd ik sdiading surfapd 5 rothted Qgaipthe Sbjcatd siah. Thp pbxadihgsurface
| oad causi ng abrading surface 5 to rotate 360 degrees
I N 5tiag be paaahdntty altackdlto aldisposild picve, aSthe aitadify puateathyde
nunber of tines dependi ng upon the anpunt of abrasion
dedispoeddl onldhiifp thet ¢af bk ethppdd aeli theribg /45 arcMotherolispdeablediece.
safety di sposal feature for the rotary delivery

deThig eill dfabie the\hipcit b2 BpTacedNEHEIOALBE A0@Bgkoduce the entire rotary
PCT/ US2003/ 026811 [0061] Figure 7E illustrates one
enbelidérpdesiceaccording to the invention in which the

end of rod 38 and top of hollow sl eeve 40 are
designed to provide a safety retraction feature. The
[0858] of Tinadotienemsbodinest, 4@ abmdipg anfacketimey dlév twe nradojiegral mith
lip 48 and the end of rod 38 is provided with two

pr ejdefedei 42cpttachpd todkblipadecwr 40. Sipauehcant antbodionent, the@ntire motary
After 5 the rotary delivery device has sufficiently
abddideyl devies wodd bedismeable dfer skading sasingtepmtiedtolt ispubikiened
button 38 away from housi ng 32 causi ng one of the

pr thpterathryriglitersypdevié® 3®fnay belendffoyed o abrmdwmoppdisin ope bicgivhomg
lip 48 of hollow sleeve 40 so that projecting lip 48

r esibgle faditnttredeliver h @acting osqilee adstpace plthénrthe dotapsdeliCerpdevice
rod 38 . In this manner, the holl ow sleeve is pulled
badkcanibe Hispostibitds algp Risionddl thap Geactatydedcet Yei msodifisina adapicio
safety position, as a large force 10 would be
neaatieavise hae mitk er 4chept h edpaaty nsitresbralef devite insiead efthaeing thel
safety position. An alternative enbodinent is
destzadingedfioeb biegmbhtherewith,! ar ger second spring coul d
retract the entire abrading surface inside the
housi ng 32. [0062] For easy assenbly of a rotary

- [@€40] v e Aypreteethpresseicspangl 6 goncentridally sumpands ithenrod 38" and hollow

retaining ring or washer 47 covers opening 36. In one
enddest 400 As showstimFigire §Bydnd frcel42 of hblldvesiceva lma p projertingoim
opposi ng sides of the ring, one of which is shown in
Fi 4fumé spFig 46:dn s exfandel sate, exdeaidy fion prejegiingoie 43 Bgsead’. (The
top of housing 32 and are | ocked in place by
depression of button 38 compresses spring 46 so that device 30 will automatically reset
when pressure is removed from button 38. That is, when button 38 is no longer
dépressed thereby releasing spring 46 from its compressed state, spring 46 applies an
- opposite load causing abrading surface 5 to rotate 360 degrees in the opposite direction,
Buiton 38 can be pushed a number of times depending upon the amount of abrasion

desired.  This retracted abrading surface provides a safety disposal feature for the

rotary delivery device.
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turning the sanme. In another enbodinment, the to
housi ng 32 woul d be provided wth a cap with a%l P/farchZOO?
openi ng that receives button 38. The cap woul d be
screwed onto housing 32. Thus, one could easi
WORMMPY spring 46, hol | ow sl eeve 40, rod %m%%&mfﬁ"
button 38 inside housing 32 and then | ock the assenbly
{0968t hefigurdReE diusiraies one REbeHimat accardidg e vhie dapntidilih drhizh lilg
t he above conponents inside housing 32, even when
S prendhef 14638" wmbtop @f Bellbecsleedd dnodesistig 18 Drovidalal safatytimenioa
40, rod 38" and button 38 are made froma plastic
matf@tureaThe tofn blivllowrlebwe 46 dspréwidedwiithl @ grajerting Kig48 and the end of
particul ar shapes. [0063] In another enbodi nent, neans
ar eodB8uy prdeided with twet prajedtinglips ¥ Gratdve gecadfromiodeanaher.2 After
within the rotary or a lateral (described bel ow)
5 delilievetiry delivetyolevice-bas seffiaieyilyabraded diet desited a2d) of tkilVan oferator
2007 WD 2004/ 020034 PCT/ US2003/ 026811 51 forned at
t heulzbuttonr3s afvaypfiomh housihg'32 caayingme ubihel piofecthedips 49 6fired 38' to
abrading surface wthin the housing after the desired
ampdend pastfprajéatiag tip A8 bfhadiew sleave d0 sd thatprgjedting lip @8lrests between
enbodi nent, detent 51 is sufficiently far away from
t héhevonisphoed pidiEctisglifs 48 bf dod 38 dlathitwainnes g dgHovnslesse Bgulled
32" during the abrasion process. This enbodi nent is
sc bekadithihdobgingb3d rddusdkedinmathib yetidt€ daty Phitianths@Bargd force
coupler is used to mate a mcroabrader device with a
10 hamdhie bé feckigiry ama®e' the hellovalesve fbndte rettabted stdéty poaitioh.0 An
mating a handle for lateral novenent, any type of
COulpkmRtivel esnbodivtieril i0 desdriticd dblow aerk @ildtgdrivecond 8sting codld eetract
m croabrader device with a button that can be rotated
W B eitirPabiudingistdace Tiside S Atusiag 33.he detent 51 conpared
to the opening 36' is designed to ensure that a
techni cian or user applying the 10 m croabrader device
B064i i ciFentasy asseiblyaifs botatyt delivedp devider apogriiing pe thenigvediin, a
as illustrated in Figure 8B. [0064] In one
e nteaitingaing or abshedd hepvens wpaning 36 hr @e tembodimentsietiningaing 47
projecting froma bottom of housing 32', and a spring
15 A46hasitgo edrd 4jletonyoppasingr stles eftthdedg e nftwidchais sixokmnig Figure 7A.
surface 5 and the top of housing 32'. Wen a force is
apPirs 47d ateoechivedinrgmoo8&s 32g girtie tdpbof basjng 82 smtiare fuckaddn glide by
retracts a slight distance as the force goes through
hotmingghe3@ine. 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
20 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
was released, The housing 32, hollow sleeve 40, rod 38' and button 38 are made from a

plastic material, which can be easily molded into the particular shapes.

[0063] In another embodiment, means are provided for retracting the abrading surface

25 within the rotary or a lateral (described below) delivéry device. For example, a detent

20




and abrading surface 5. The pre-conpressed sprip9m§%§007

has a spring value that limts the anount of force
sent through to abrading surface 5. In addition, the
spring is preloaded so that it will deflect only if

WO2AM/080084sure required to penetrate the strREENR2003/026811

10

15

20

corneumis exceeded. The spring rate is chosen so that

t h&1 aadl b fhe Votbd OF bERA 38R 6E vl tiz g%eag% @gea 4 face

32" instead of raising the pressure

Si @Ethiﬁitﬁélﬁﬁdsﬁgg aRele Hidkfed BARACLEHILIR G Sievé. ”ﬁ?ae[tﬁﬁfg&eh

to produce sufficient abrasion. The renal nder o

I ObfiBodirfent; Aelent 917 iPHBHLidARY Bk BlayFrom hEROREFYEI ik it Hdes not
nore force than necessary is applied against housing
32 enghRChcusil L' Gfrind A RHrRdn "HREPRINPHi€ QRBOEMEN i \Schéinatically
result, the pre- conpressed and/or pre-|oaded spring

46111uSRRAH9 Fiutdld SARMPLNT A Bfupkf 85 E5 b
N e B (D SA Pt & %5%’6%/ B o dbhotdn

OP£ hadleoR Buftok BB addNRuSRPI2PTH ddicd D %Hﬁngﬁ 12RfiE Rk Yieral

results across the subject's skin formng furrows or

Or @eMERnE ShyQfpd dTRoDRP s @RYitisted adEdh bbin the Rbmle JFQ 'inicroaﬁrétdegl

exanple, if a forcé of 10 pounds IS required to ma

M §dvRE AGEHuttoh WRE binOR BLRRPFithit-a lﬂ)ﬁéﬁ% nlgle e o b g&eﬁ 51
pounds. The

spring 46' that is preloaded at 10

S Pédnfpirel 8 the b}%mlig Eée’ 'ik}{l%si%%ﬁ t&%lﬁ'@thﬁﬁq%ch%%ﬁﬁ ggﬁsg%?ﬁ?]ﬁ%thi

dgflects Immif _ rce rises to 1 [
M dolek " [ . .
" miclFie e dOfce el AR bl G MO0 i 56, 3 lufrted

hag riperigeabr aded by abrading surface 5, a technician

or user would rel ease the pressure applied to the

abradi ng surface and spring 46'. This release of the

[P062F S UL o¥Psmbodinteat, hlﬁﬁh%ﬂ' ufihde S0 redid loh 3CBomder tpﬂ)'c{cﬁif%m a

outsi de of housing 10 32°. In order to pull aéra er

S Ut f Doussifp i), @hh ¥priz 146 18 sﬁ@uﬁ %:&‘gx%éd betwdeR HRHbmIRE
eten

or user would have to pull d 1 through opening

3GurfRle F eitl #4 1oP bf haasing BY. Wden a FhkeSis applicd 6 Fo&ding 32!, pre-

- feature according to the invention, as the abrading

S Wom@feese® bprin & 60Riricker élight%@eeasmo%e%esr Sioh @ hoRéing 32'

securely inside housing 32' and thus, e abradi ng

S Wil aGifiding REBES. TR ﬁr@-‘é&ﬁﬁcsfs&l_rspﬁ? £5' BsSPPRRY valdethat limits

[0066] Applicants have determ ned through experinents

t RBd arhdbnP b6l Rrcel Rt ]hRBgh to abrading surface 5. In addition, the spring is
preloaded so that it will deflect only if the pressure required to penetraie the stratum
comeum is exceeded. The spring rate is chosen so that the abrading surface can retract
into the housing 32' instead of raising the pressure (or force) significantly above the
predetermined force necessary to produce sufficient abrasion. The remainder of the
force is sent through housing 32'. Consequently, if more force than necessary is applied

against housing 32', the amount of abrasion remains constant. As a result, the pre-

~ compressed and/or pre-loaded spring 46' controls the amount of pressure during the
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m cr oabrader device to work properly and to de'%l"lt@[%rchzom

~the appropriate dose of substance or nedi canen

within the epidernal |ayer of a patient, sufficient

| ntrol of the anmount of pressure applied to the
wo il bidiy

ader device is required. Accordi ndGtg5e4pd/026811
i nvention, the m croabrader array surface 5 shoul d
ONdbyasidh Sopeitior e timt et ayprapeiste entvunt! 6f @Rasionoresnlis lrcross the
pressure is applied, the m croabrader device may.
I ediibieet's kkin foring fidfowk begro®ps 260firlapprapriatesieptn t he ot her
hand, if not enough pressure is applied, the mcro
abrader surface may not penetrate the stratum corneum
[M655 uBdeexamiplead @ dororaypf 10 pounds is requited terroakgHn microabrader
subst ance or nedi canment being delivered to the body.
Cofetioh properly, hensipg 82'sholde alspiingt6hibpt is prgloaded st i hpounds. The
determ ning the depth of penetration along the 22 21
Maspdhg 2607 1 pandd 2e00mGe Goste Mdeusﬂta@sﬂmégths foreeises tarid
grooves 26, as well as the amount of force to achieve
t hputs it die IpeillimetertdeBestiomprdnts the aldetiig wrfacg! isdullyrretracted
[0067] The manual microabrader device described with
r ewithirethe devies. Aftgpuheskinlhag beenypbraded byeliafling shrface §'fctpchnician
handl e 6 includes a printed-nmatter gauge and
i nresg woaklecledsatho prssuts agplicd ¢ethe sbradimgwuripce and epring 46'. This
perspective view of Figure 9. In one enbodi ment of the
| nelesst iobthe prdsargmaytansk frabbredingawfe 3idewlaprovtside of bovsins
‘as an indicator of the pressure being applied with a
dedzl. cla oafer tohmlpbrdarsurfica Sowtmpltely Wilit horsing 32, Steclaicidper
col or coded, or of different shapes to be used as an
i n@éroambihavedto @ik debit &1 thpugh opesing BE oBiop 34" of hoapihgddb dihis is

~with a printed matter gauge which may be digital as in

t hesafaty featnfe cckidingito e iovdntiors ag the ldradingesnrfadei of dheydelivery
anal og in nature such as the case with col or-coded
grdedicewbuld be actractad exvokelygndide Hohsing 32 emd thes, iy Aoding evkface
The m croabrader device of Figure 9 may be nmade of a
matsinabtrdced forissfe disggale so that the printed-matter

* gauge can be hidden as described bel ow.

Alternatively, the material can be see-through, such

15 [@066} r aAppisanshthave determingsl] doengh experimengs. thag in erdesyfor | the

20

the inner mechanisms of this device in this figure can

1 Snipreatsasiendevica it Work penptrdtindam deliverahropprogtiato.dese df gybstance

| onger than that of the m croabrader )
or medicament to within the epidermal layer of a patient, sufficient control of the
amount of pressure applied to the microabrader device is required. According to the
invention, the microabrader array surface 5 should only disrupt the stratum corneum. If
too much pressure is applied, the microabrader device may remove too much of the
gpidermal layers. On the other hand, if not enough pressure is applied, the
microabrader surface may not penetrate the stratum corneum. This under abrasion may

result in not enough substance or medicament being delivered to the body. Control of

the pressure being applied aids in determining the depth of penetration along the
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shown in Figs. 1-2. Handle 6' may have a post 6p,\@.n 2007

spring 6s, and an upper portion 6u that coll apses
onto a | ower portion 61 of the handle. Spring 6s
surrounds post 6p, while |ower portion 61 surrounds

WOINIHP46s and post 6p, and upper portion GETEFROHRERI

10

15

20

25

an upper portion of |ower portion 61. The upper part
of repiaiit g veEERs, Mwell @ thd ARG of Rlcd 1 athicde thdetifed pBRiRGEton
portion 6u together with lower portion 61. In a
pr afdelierdeshed alradénnent, a screw cap 6¢ threaded onto
the end of post 6p and di sposed adj acent upper portion
6u serves to securely keep handl e 6' together. Upper
09478 i o ThGmasmat miverabisdeydlsticetgescrited/ with rafipemma do Figuwwes B2 stay
6p dependi ng upon the anount of pressure applied to
uplremodifiadtso dmt héndle 6 iweludgsparinfedintattarpatge amd yindogpumted into a
wi ndow 7 through which printed indicia, printed 25
medetvige agabayen inothe pempectivi v o RigwrgBsin G epbwdinents abthe
23 21 March 2007 WD 2004/ 020034 PCT/ US2003/ 026811
[ CipGBtion] ke rsipteil mypttGsgahgesuses potadioned as areihdispiol ofghevmbsaere
that relates to the printed-nmatter gauge. For
extzinglapplicd pith ageée afthe plesentinkéntion Protrosipaselsmayde celor ¢odeyl,
and post 6p may have a col or-coded displ acenent scale
whirehdiffesntcbipes totble mscem amindicdtorpPrefembilogpratpysion® 8l ard roplided
abradi ng surface 5". Dependi ng upon the enbodi nent,
t hegithor privtedcinatiert gaage whith mby Ge digisl dxdin del case- of Sdiitinarcolors or
synbols, is printed on the [ower portion 61 of the
haatiekngivelyt haealog bial osurapgpreh goitiel omse Gwithr calir-codedt ghapients
In an enbodi ment where the printed matter is
uneeespamring tolthe doregloirtyi appliedUThe migrodbiadéidevich of Kigwh A ey a6
applies pressure to the upper portion 6u causing the
uppele off@miateninl that isopagud sohaicthd figntalansdt pgs dad BClddden as
nmoving w ndow 7 which reveals the printed matter on
t hiescbsltbelow] Rdternativelyt the mafgisiicaipley deb-hifou@h, shéh asQuahsgarent or
slide over the lower portion 61 so that the technician
watahsinclre platice Asoa eaubd the linnki@echplishi sl s dapfek iethistfipuielten
m cr oabrader noving across the patient's skin by
olbs @¢eni Inghis pinbetirechi, addiec6 wanldibe donpastharbhat of the microabrader
Alternatively, the printed mater may be di sposed on
t fshownl imWigs. 150 rHandle 6GhayGfavdeygudi 6, Hspring bs, biteanuphditipertion 6u
matter is color-coded, three different colors
r aipt edlepstd ontp Nbivergtiog ol itedandle Speing 6s snabhdvpost 60 ohile
much pressure (e.g., red) or the

lower portion 61 surrounds spring 6s and post 6p, and upper portion 6u surrounds an

upper portion of lower portion 61. The upper part of post 6p may have a flange end that
holds upper portion 6u together with lower portion 61. In a preferred embodiment, a
screw-cap Oc threaded onto the end of post 6p and disposed adjacent upper portion 6u
serves to securcly keep handle 6' together. Upper portion 6u surrounds post 6p, moves
up and down post 6p depending upon the amount of pressure applied to upper portion
6u. The upper portion 6u may have a window 7 through which printed indicia, printed

matier gauge, or profrusions 8 on post 6p can be seen,
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15 appropriate pressure (e.g., green) may be eQHHQX%ﬂQOO?

This provides an advantage in that the under pressureé
condition, as well as the over pressure condition is
conuni cated to the technician or user.

WOA?"("@?“H% ively, a single color or synbols R&FUSHOHLEY!
that represents the appropriate range of pressure.
[0GE8H 9] Thespaing 81 hae b paedétermined niip vaind thatpelsits 16 theprittbd-makte:s
fromthe top of the 20 m croabrader device and the
pr gange diorekingple, Gpridghts npg b ailibedresmpleeibnapridghuad post 6p may
technician or user pushes down on spring 6s. That is,
t Hewvaaoolat-codéd digildcapae siak whirhdndig@os the@mobt of pressure applied
directly proportional to the force applied to the
m 1o tigabradiig surthey 5'C Bepehding @poa izl embodifient] the priitetimaie] which .
force is applied, the upper potion 6u coll apses on

5 sphayig dbr-asidd ohgmbok}is pfiedan the Joweit pouiba 6l of the hamile either
proportional to the force. If the force applied is too
|1 tgpdiw, upper politonyGal dr owpbstGel Ini dnl entbediment ke theprinted @natitaris
of the device. The technician or user will 24 21
Maumdéme@Duppe/forRm0sl dhidasp, RETédhikigiag ajplieO@dshue it tha lupper
see this feedback and know to apply nore force until
t heriiph e caksiipche ¢rpePFotons nose tovardahy seatingf sotfae 5! miogiay
shows. If the red band shows, the technician wll
K neinddvh A twhich @eveals the ipfiite EmyRs ofd) eep@sta [IRAti i€ theapPer lpbibh 6w
up on the mcroabrader device wuntil the green band is

10 1 eveadd stide ovENthS lowbk Hditidn ¥l So tHAtie@QEchnidias Wakld besiia edntrobthe
technician or 5 user of a m croabrader device will be
alir@sir® appigd et hibeaRiletMbving adrodsahe piehtsallinty dveaving
device resulting in consistency of the applied anount
of pridfe@ fttErnithe post 6. MltemAHVElyAEle printéd ihdteraRay B disfk@ed on the
across the patient's skin to formfinrows or grooves
oflowéd paRieh GIUThald® 6.0 B Prigbdagitel RRblor-4ddbd) ttiee different colors
Consequently, different users of the m croabrader
de¥presentighot bifRgh Prsshieqelg bRubW), Gotahdhvifessih €e. 0 2R8) or the
anount of pressure and resulting abrasion so that 10

15t h@pepdacmeyudfe. gi,rgmnpﬁay\ba GiblogeddBhik YRVMes @NBVaBge in that
consi stent. [0070] Looking at Figure 9, the

i thy @& pRsiGre EHRNIEE 2681 A tHel obr pRd¥EREIEdAGitiGRHE lcaEBudicated to
that can be affixed via adhesive to a flat front

SUkd R6lthiclad or UBE AIRMBERE, 8 sHRleOboldr! i syb6lB tmaySHér dsad ehat
12" has a nunber of ribs |2r projecting therefrom The

I ir§iesdrd thafifprodeiste SAGSofipRssure,

[0069] In an alternative embodiment, post 6p profrudes from the top of the

20 microabrader device and the printed matter on the post is revealed as the technician or
user pushes down on spring 65. That is, the amount of collapse of upper portion 6u is
directly proportional to the force applied to the microabrader device. For example, as

the downward force is applied, the upper potion 6u collapses on spring 6s and the post

6p will protrude in a manmer proportional to the force. If the force applied is too light,

25 the yellow band will be revealed at the top of the device. The technician or user will
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center and support displacenent spring 6s. A pr§f§%¥€§§067
S

target constant of the spring 15 value for spring
i s about 61bs/inch, which yields approximately 3-4
| bs. of pressure when displaced 0.5-0.75 inch. This

WO 20048030 ef erred node with a flat square RETGIBeIS028EY

10

15

20

array that is to be noved laterally. Non-linear spring

valiiefllya§es thie TdbicRNAE kRt BONPLARRL fortle! @S thd- BB band
spring values (linear or non-linear) may be wused to

ac tiepré@nfil@he ik RAlcGRIpe) Mbw® T If e RADEEhEWY, i chREhgin
applications. In addition, 20 Dependi ng upon the drug

OF KMGE G160 MfbhiTeesRhs HeRE ApbI{® ald1BhRRL) Sthe mBrchblhaiS dbAG:
amount of abrasion may be desired. According to the

I NvigtlttheQieen bl if evaRA TRGEwIR thisiBect, Mistdl GRI6BE AltecHBiVibt &
is easily adjustable as t he di spl acenent spring can be

I e RbeR 68 idioabratie S RYMWIbeWblctW\reBRlite B athGimk SMBRE afpBisd to @R
and to replace spring 6s. Thus, one could easily

re ﬂé\%’é%&hﬁ;ﬂg idoBdidiedey SPhE REp1eE hilowkt B id88 B the Rfidi&Brader
force profile and/solid height. 25 21 March 2007 WO

20 Qa2 RA0Ap Hfold HSPARAOERGS ForklOfitdus e%%r@'vés&ffraﬁhiépgpﬁate

means for holding the handle 6' of the mcroabra

dedépialodzQRat18Gh. WRdicduddfly, [ARRAY Sseft of Bk nflerB®Bdder device can

protrudi ng through upper portion 6u and a ring or cap

f 1 higeltheOBed tabl 1B AelféLthe bdA RIIUNQK plekiGre BABesdithg! aﬁ%aﬁlbﬁ‘ %;S g

.outer portion spring and | ower " portion togéther.

t e B4 APEBER VadtBUIdEIRRry Mo ofliippsabl e, the ring
or cap could "5 be fixed permanently via adhesive, for

exanpl e. [0072] Wiile the user feedback is disclosed
[@07TD] S h @abkifat BighRr the AlicrbdbddbeidvioPhiak 8 flat ABAURE surfice 5" that

- woul d be possible to have pressure indication

petdnWeifiked Ria Qilkeive VY SatkPWBurfabed14, NDELrebdiie didbiift HHQ
art. For exanple, instead of a vertical printed matter

gasigRee 12NRs a PinhtRE SCHEFALL Bbje@iBy SRretBY. PR $HsIPOHE Gosigned to
hori zontally on the reverse side of flat front 10

S UéehRE nd sipgoit GdpthGerftnt bR | 68.NE HreRrRe Yget EhisBnCathel sy

achi eved by a pressure sensitive filmplaced on the

I evbieTor Hiiktessaé atlohedibsfihd)iwhish! vERS BpplokimatoM3-3NbdT8Y priBurd
hori zontal bar that grows depending on the anount of

Pr @B UdigplRBP 0I5 5t @rch.neTRPrigGhd) grefied e Swith a D! faftdre

way of performng pressure indication would have the

C OfiRfoatade AndY tHAPMEko be moved laterally. Non-linear spring values are
envisioned for some applications. Larger spring values (linear or non-linear) may be
used to achieve the desired control of pressure for differing applications. In addition,
Depending upon the drug or vaccine to be delivered to the patient, a differing amount
of abrasion may be desired. According to the invention, the force range of the
microabrader device is easily adjustable ag the displacement spring can be replaced by

unscrewing screw-cap 6¢ to reveal post 6p and to replace spring 6s. Thus, one could

easily replace the internal spring with a different spring force profile and/solid height.




portion 6u activate a cam nmechani sm which mnulfi US6 607
a radial armto rotate about a 15 center pointTof a
circular printed-matter gauge. [0073] In yet another
enbodi nent according to the invention, a torsiona

WOS84/038934 nst ead of a conpression spring c@OTAIskesNmen
as spring 6s. Wth a rotary nechani smand torsiona

.gﬁﬁi} NG, Ant §RrdafbeP k41 &by fuﬁ%ﬁf e Shahdi@ BSELhE g%cltv?nﬁ’t%rﬁde% ﬁeevice

ownward force. A cam nechani sm associ at

t Ofg3i [ Lo ale I :
20 Bi0aR vSRLE T MY ok YA in e in e PAET Bk ine

gad8p fribhdtssittell r&?er WRFdnd Bf thé FRN0 tebliAile %ﬁé\? gbﬂo}i‘ ﬂie{'ﬁg befd lower

apply a threshold [ evel of pressure re t upper

P Of)Jrii(Qﬁog@HwMDA% e mfé?dabﬂﬁb? BoviéShuayt lﬁ%l SRABIE, tﬁ’@ﬁﬁgitdl?sap%tﬂd

The threshol d | evel of pressure “wou be direc
51 eb?ﬁﬁ@p&ﬁaﬂeﬁ@yﬁ?@d}ﬁm&,ﬁﬁ@m&gﬁym of pressure to be
applied to the abrading surface 5". Thus, the
techni cian could have both a tactile and visual _
00T Catwiae tef udeh Codb¥BR! B diftloselPanl 'BswilAsE R pAREd nakbr
-to abrade the skin of a patient. A tactile indication
of gdnbee it Siowld Bk gos@i@ls&& hi¥R pfebsurGiticatidiPeAtiata G283 4vays known
PCT1 US2003/ 026811 of pressure could be achieved with a
dedotRYse lled S e aREFLraRAN e, inkRES T aGeRRAPRHAGA nitbr bauge, the
control | ed abrasion features envisions all known neans
t Opriiked\haA6r Saupé Fildlbe WispbRE hbrizBntallydH & trdveRRe Qfde P Blat front
anount of conpression in a known spring. The
10 ENRLMBTB uisRik of ihs Waler sIaS!/ PHis doBftbE héhidveeEpa Fi@sshﬁ; sBnsitive
user should allow for a nore consistent application of
t NI4T L 10the Ry 8§ ARG HIal RHE sRfa@V120 SRR hla§be a horizontal bar
reproducibility of abrasion and a better rate of drug
def!hatv?avmé BPShINE OR | tAE aRbunt 6BFYssurt G4 1o fhe Vb@HIng Surfabe 5,
use of conpression to obtain the ‘appropriate pressure
Wi Adbtheh vy ot fefodiipk8sstre RRtfidaB8h wonldSikavd the icbmbRssion of upper
envi sioned that the mcro abrader device of Figure
C Oiktfhn B adtth b b rieShalidih SwildH Wotild Busk B adbP binP ) rOfhte hib st a
- front surface 12' for the delivery 10 of liquid (e.g.,
15 drddfkeQhoinY FGGit@ar prinfdiSati3@ize upper portion 6u of the
m cor abrader device coll apses onto | ower portion 61,
~the liquid woul d be expressed either by nmechanica
[007aNS Dyefunbhérthibbdimantabaeiierto 40 Bvatioh, AGorkidRal lspritigintdtead
and then allow ng the '
of a compression spring could be used as spring 6s. With a rotary mechanism and

* torsional spring, the rotational force is transferred to a domward force. A cam
mechanism associated with the torsion spring would cause a pointer to indicate the

20 amount of pressure applied at the printed-matter gauge, Thus, the user or technician
| would have to apply a threshold level of pressure before the upper portion 6u would
collapse over the lower portion 61. The threshold level of pressure would be directly

related to the appropriate amount of pressure to be applied to the abrading surface 5".

Thus, the technician could have both a tactile and visual indication of the amount of

25 pressure being applied to abrade the skin of a patient. A tactile indication of the amount
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pressure and gravity feed the liquid to the sur f,
the patient's skin. Such a m croabrader devicéh%%§F§ZOO7

be useful for holding a drag or vaccine to be

delivered via 15 the abrasion technique, as well as
WOoRM4@2943 a fluid to be use for reconstitut iRSTH/ESR003/026311

substance on the m croabndi ng surface. Wth such an

- enBoRs AR onldt Goilived QRRE 8KlGH: as AEYibsEabBRY THE Hibrébrader with
vacci ne could be in a single package, which is

di SRASRY3Brasi haffes RvisibRAINAGKR Farks So PROEE visBA @r tactile
woul d sinply apply the mcroabrader device to the
Pagiti8fHon Of the b’th&hn@@ﬁoﬁi?&?éiontiﬁ‘@kﬁﬂn@pﬁnﬁ. ah¢ afgemaacofiviieal
drug or vaccine is delivered, the m croabrader 20

deydaff td@k rdabex & £ ReS arduR fandw fdr B SnddsstRbistER APREation of the
[0075] While the m croprotrusions thensel ves nay

5 PrifcRhfidey ahethhé YRS BBttef MprddRcibif§ Of APratibh A{d0EbetibOrate of
control the depth of penetration of the abrading

S Ukh@@efiverf aiMEGS efitfaleh houses the abrader chip or
t he abrading surface nay also control the depth. As
shown in Figures |0A-D, an applicator flane or housing

[ooval Ud@Sview of € tise®F conSréikion RbalnARepldphidle prossa® et evhich
chip is noved. Simlar to the housing of the rotary

defoi ¥Ry a ptlentslsSBIER eABibidned dt 2QR0dcRIRRERS device of Figure 9
PCTI US2003/ 026811 device, the bottom surface 112 of

t h@uRie mode® ko e BlesSh URL RS of MR HBR sk 13K th&ddivery
thus adds tension keeping the skin taut while the

10 absrameid 6.8, Irig Sficohi). OFhust WEen WRér RAonS6uSdfi the mitbRbrader

, track of the applicator frame determ nes the depth of

t NRvio& RENpads| b 1dWer tpbRioR W1 #le Mghill ORI b8 expressed either by
(m croprotrusions) so that a constant depth of
PeR&hiAdal ABank or pincEhY £MBEFsbhiaRthg el daid afll@Fibdithe
notion of the m croabrader device. [0076] According to

t hiesRFD QA BRVEy SREWHE lighid ke QRfbRS the FhutibAt8lskin.  Such a

patch-like device 132a that contains a central "slot"
flaﬂicf%ﬁrﬁueadém FRNR Bk ToriB Rt s RASR FradddRI 6 bd)ddlFered via

i xedly attached to a desired delivery site of a

15 Pahl gflsich Béinfhue, B Uhelias 3 Pl G0 b8 ub ol QekoMditubioRbr a
adhesive or other fixings nmeans known to be safe in

atReALd\sh AP hRFEabralify bRk With MRH @R RlBodMdrt AR hidfabrider
connected to a spring-loaded bar 138" that is attached

t Qeibe ARIGALERE vaebin® cottfbe id. Miﬁgléaﬂa@ﬂk«.e, WHicBiOBROAER! And after

device 132a is positioned on _
the package is opened, one would simply apply the microabrader device to the patient's

skin and after the skin is abraded and the drug or vaccine is delivered, the microabrader

20 device would be disposed of in the usual manner,

[0075] While the microprotrusions themselves may preferably be frustoconical in
design in order to control the depth of penetration of the abrading surface, a device
which houses the abrader chip or the abrading surface may also control the depth. As
shown in Figures 10A-D, an applicator frame or housing includes a track or “slot”

25 along which an abrader chip is moved. Similar to the housing of the rotary delivery
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patient's skin through which a vaccine or other

is desired to be delivered. The spring-I|oaded le%glg:h 2007
138‘ mai ntai ns the abrader chip within flat patch-1iKke.
device 132a away fromthe patient's skin, as shown in

WORIYIPE3 OR Button 138 is pressed activat i B /USR003/026811

10

15

spring 146, which forces chip 105 down toward the skin
at deviepthe ibbiteam tnfice 2sefethsappticatoti favie istrgithes th Qfadient ditke and
specific force applied to the skin by the
sptiiungddsomnseh kaping IR skin taup while trbibteadan clgPp tmoved adks Al
to achi eve seating of the vaccine or drug into the
papatients'skin. Thd thack thiheapplitator &hmel deterrlief e depfh EDXIRS defictrdtion
defined and constant pressure on chip 105 to keep it
i nofihetaidtmislohdededh@niqbprotnaions)sb $hatl 8 bom3atk dBpth S pnetratidh is
[0077] As illustrated in Figure 10C, after
s pudhirged dusidethe bavk addBBith aotioruf tHe@ricrddBadeddsice. abr ader
chip 105 to nove into contact with a patient's skin,
chip 105 is noved laterally across the patient's skin
[0876] he Agcording fothe erfibodinrentwhovd $ Figilness10AsC,adlai padielikb device
noving activated button 138 laterally along the
" s [ 33n ‘that GontaitEvecetitydl (xdot” 13Mwitls a arovablomdtat é38 disposeditingein is
the top of flat patch-like device 132 and defines the
abfixedlyosttagimd lo b alagyed deliveryXdite of aglaties’s elin.oDetitee132ammy be
area is desired, one would sinply nove button 138 in
t hatacie8 wath aivadlelivo@@ther MhFRARANINOVB 1 be safe in attaching objects
PCTI US2003/ 026811 opposite direction along the "slot"
pathkinOdevetiiebuios i 386 connedbaddrio o Springdeadad has 138' that is attached
acconpl i shed, the flat patch-Iike device can be
r etooanedraterochipt a5, p dthisesirhple nddebabrademdevine d82a i @osidanbd on a
di sposal of the abrader, which has contacted bodily
f | patichy's skintthroughh@6ch areaccihe orletheat drvgpisaldsited t6 ¢ delivered. e
105 back within flat patch-1ike device 132a. 5 [0078]
Fi gingloddDd tah 038 myintaina rihd dbeadec ety dithinflat pacholilei degicd 032a
the invention. This device 132b includes an
apgway Ciatncthe patienl's 31546) ansHolwndmFigiie d 0B, Butloh 03815 preesed activating
of f-the-shel f m croabrader device. Applicator head
1 50sphiag 146ywhioh fisced\clip d0Bdoainftowad teakiappo sjecifc faded s side
thereof. A track 156 is |ocated on the inner vertical
Werlidvs Figlire 40C)a [Ihk paitfic forber appiied 14 58 skin By i yprixe-leddedies 138"
grooves for receiving pins or a projecting flange
c doprefemblerng ofitfinalforde th ivhiese eatingoff thelvaccip pt droginar thdysiehi's
i ncludi ng an abrader chip or abrading surface. The

skin. Once activated, spring 146 exerts a defined and constant pressure on chip 105 to

keep it in contact with the skin at this defined pressure.

20 [0077]  Asillustrated in Figure 10C, after spring-loaded bar 138" and button 138 cause

25

abrader chip 105 to move into contact with a patient's skin, chip 105 is moved laterally
across the patient's skin in the direction of arrows 148, This is achieved by moving
activated button 138 laterally along the “slot” 134. The “slot” 134 is an elongated
opening in the top of flat patch-like device 132 and defines the abrasion path length. If

re-abrasion of the same area is desired, one would simply move button 138 in the
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track 156 of the applicator frame 158 shown in Ei gur
| OD includes a groove 160 extending fromthe t%lpﬁgfc‘ﬁzom
applicator frane 158 to a depth where the track

roove) continues laterally. The height of the

track 156 fromthe bottom of appl iRETABRI03NI68Ie

158 adj acent the skin surface remains constant over
t hgppogtteedirtbtichl AbpNHhe “Sot"t phttl. Lhicd MR 8dsBeK ndlfdel oRiph@ss is
the depth of penetration of the m croprotrusions,
Whixgebmplisbed] 8 flah patfilike QeFicd\bdnlbederfion?8 iRt iha phtiént's skin, In
consi stent depth. Two pins A and B are inserted into

t herderoOQ9LEispbil) oft the tabRAdrOPhi6H had RBhthdiadl il ARBs, baforSB8
that the abrader chip 152 or abrading surface of a

M ghpelea@iestedio vitaa chip l bOMBL Wikn HiekhlikSdcans1Das a

consi stent penetration depth while being abraded
across the skin's surface. 20 [0079] The bottom

5 [6078] ac Fighte210Bf stbive yeipipbthaaibodifnsitraecotdifly twetiie hestion. This

narrow outer edge, which aids in providing uniform

t edevice h32bgnakidet eappHdator htadd 56 kith anl visrhdeg clilp €52 @ loffatié-chplf
process. The area confined by the applicator frane 158
| nmiskdatrisder deviab rApglicagr heddi 150 bas tab phdiAgnd B affiaciao TpyBhg
along the track remains constant and thus provides a

C Ogides #inteo W thack 1 S@isieaid ai tha ihetveitival wadls o wn siplicator 6ige
of the bottom surface 162 25 ensures uniform skin

t e158i and nia bt 2ithdr igtodted foecekiigasinOst Pprofecting. flafge GbEAting
in Figure 29 21 March 2007 WD 2004/020034

10 PG E298:3 /006 8gplicatédBead ihdudidylan dBiades Bhip oddhdad@i surface. The
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abradi ng surface is attached to the bottom surface of
anracBpé bf ik Appliteiedfittfie A58EHGWH AbFiRRERS 10etlGds iangbdvei 160
a handle. The abrasion is achieved by manually or
mesxbeddihg frbin the "Ry i off @pplibdtardfedineCITB o :3Rpth rwhaRr el iritd (groove)
surface within track 156 (in the direction shown in

t heniitues laRjaltpaThe Roight 6OME Mitdtdd ke 18RI Ge BB 6@dpPlicator
frame 5 158 firmand stationary on the treatnent

Sifesine 150 QGdent the S bilifate AR bdTBIAt Wér the fatedtl) distance so that
patch-1ike device illustrated in Fig. 10E, a driving

weBgack @éerpiiibs herdepth BYpeietetgion dfe MictoptdtMPIORE Hhich teRhIR in
an applicator frame 158 . The applicator franme 158

| SfudvaCeith Dsubstafidldy embistent Aepth. ol fiat A afd BRfedidRFted MidOthe

105" rmounted on a surface of noving wedge 166 is

Preesved 60 8t the fop Of iplidae Fafie $46 50 tiaf the BBrader chip 152 or abrading
surface of a microabrader device follows the track 156 and has a consistent penetration

depth while being abraded across the skin's surface.

20 [0079] The botiom surface 162 of the applicator frame 158 may have a narrow outer

25

edge, which aids in providing uniform tensioning of the patient's skin during the
abrasion process. The area confined by the applicator frame 158 in which the abrading
chip or abrading surface moves along the track remains constant and thus provides a
constant skin treatment area and the namrow outer edge of the bottom surface 162

ensures uniform skin tension to facilitate the abrasion process. As shown in Figure
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10 driving wedge 164 is noved toward spring 16821@%ﬁ@bmﬂ
operator presses against driving wedge 164, two
forces are produced: an "x" force, which noves the
driviqg wedge across the subject's skin and a "y"
fhi ch presses abrader chip 105 agaRGT¥S2pGa@a26811

subject's skin as the noving wedge is pushed across
t heoB,th¢ anides cifiK 152 d2bediby sutficors AfRhedOThe bobia RBurfb€of an
stroke is finished (driving wedge 164 noves novi ng
e egpticatGithed S orgaicoatiradep ddvitg idcfifdingachatdlIThe sihsitg it MBieved
sane) and pressure on driving wedge 164 is released,
c obpmenmtig ospecharalofohsddederhiy 139 of\Ehakgithg kofaca (ithin track
driving wedge back to their original position. That
| S 1565( the direbBiéh shewein shetfiptreplinik il 1o whiltkespigtapptioiacian
stroke. The flat patch-1like device according to
e mpEscfiraead sthfidnatyou ki@ toemelesitgned so  that the noving-
wedge applies sufficient downward pressure onto
abrader chip 105" so 20 that sufficient abrasion is
{630 evdu anctherresnbodimels | df \aeflay patch-ikel device Lithpasted in Figel0E, a
subject's skin that is abraded. The wedges of this
dedniving wedgk d 64 enddersovimpewedpe 160t dishospd within ne applisatdrifame
abrader chip noves across the subject's skin and
c ohisl. dlte apiilisater femed 58' Sqilaced dved subjsct's adn sadiat an abrederechiprles’
t he wedge angl e and spring force may be varied to
comtuntdd drhesefacepafmauvizg ewsdge The iscprtssadeinfoabecubjettls @kin as the
assenbly may be di sposable, or, only the noving 30 21
MadrivingAddige 1646s RO AGRODBAnd 168/ US2H) Opbriatpithses umthgiciriling
wi th abrader chip 105" may be di sposable. In that
i Nstdgad64, tvh dopat ashprodiced: ad¥xi eeceyatiichl nivgesdis dgvingiwedze
recei ve repl aceabl e novi ng wedges 166. [0081) In
adatidss the subjeqt's ehih alidng"ye dorsd, auhicheqaied abrhidep ehip t10R gt OF
the solid mcroneedles (mcroprotrusions) into the
e pdutlectiyiskin asithe moving wédgaistpedhed abost the kitfdctd ity dtiligs wedge
abrasion 5 process and constant skin treatnent area,
t h5'app Wisatiler suokaisdinkhall @fivibg eatger 160 andee Mot Wedde 166
may i ncl ude spring-1oaded applicator heads. That is,
t heaingisbiinga168r anB @ aelpredsing |eckamg)ahd pre@bicamaitiving i wedgd 164 is
abradi ng surface may be nounted on springs to provide
a relessod tcampregiedpring th8anshes matin®Wedg® | 6Rand @fiving wbde back to
enbodi mrent shown in Figures 10A-C. As shown in the
Fi tlgai:r eﬁgi?dl Ipegitltam sTiants, SeinpIG8 dest® tiedeike fhethappiltiabEdiby
a line of coi

stroke. The flat patch-like device according to embodiment 10E would be designed so

that the moving wedge applies sufﬁcient downward pressure onto abrader chip 105 so
that sufficient abrasion is achieved to ensure delivery of drugs rubbed on the subject's
skin that is abraded. The wedges of this device would be designed to control pressure
as the abrader chip moves across the subject's skin and controls the area of skin that is
abraded. Therefore, the wedge angle and spring force may be varied to control these

parameters. The entire patch-like assembly may be disposable, or, only the moving
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10 springs or a nolded wave spring di sposed betyegn .1 2007
the frame and the abrader surface. Such inprovenents
upgrade the functionality of the drug delivery device

by elimnating and/or reducing the

WO Dp&omb3r - t 0- operat or variability. [0082] “fbemszoos,mﬁsn
enbodi nrent schematically illustrated in Figures 1IA
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button one can control the nunber of passes of

pf‘de"[hec'e‘xh dﬂaﬁt ?cﬁén%%t?zgls' Nustslel th TRATTTA a8 BempiSys a

ai ned ove, eacC
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i TSt spring 6 to co
t I}Eove across opening 174 in the directions shown in the Figures. Housing 172 is

15.

L3

* fixedly attached to an area a skin where a vaccine or other agent is desired to be
delivered. Figure 11A shows the position of abrader chip 176 when button 170 is in its

20 resting position or deactivated position. In the resting or deactivated position, abrader
chip 176 is at one side of the opening 174 of housing 172. When button 170 is pressed

or activated, abrader chip 176 moves in one direction (arrow 178) toward the other side

of opening 174, as shown in Figure 11B. When button 170 is released or deactivated,
abrader chip 176 moves in the opposite direction (arrow 180 - Figure 11A) back to its

25 point of origin. The spring mechanism182 controls the speed at which abrader chip
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amount of downward force being applied to the radi
surface of .the rotary device. 10 Pressing buttgfn)l@g’lcﬁ]&007
activates the spring to push the abradi ng surface down
toward the skin at a specific force that is optinal

wotzesagdsLve seating onto the skin. This sprochis:008tedin
be tensioned so that no natter what pressure a person

S ER S o 1 L e g i U R BB A i
S e B 3hE S, e SRR 5 18950 B oo
i U S b e S
R AP BUFlE 3 RERFE. S 4 SRR e cooh
5 S pEBH SRR ) SR LB B ot o5 aga nst
the skin and can be set to a tension that is optinal
el sl nfdatitols S iduiital b i G oD
R L B B il
<P oot St ESEOHE v et PToedd FORE o 1§ Rl o
o R ORI RS SR 5 A Tt BB e
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o SRk i Bl oy, ot e e o
SRR T TR U T
acHPBHOHES 1 61 e e At Bechdat o s P sPtie

LR et e 8 SULL 858 e ST BB e

speed at which the abrading surface rotates against the skin and can be set to a tension

that is optimal to effectively abrade the skin and deliver the intended substance. The

20 second spring 46" of this embodiment could be a light spring (i.e., not as stiff as the pre-

tensioned spring) and would act as a return spring as described above with respect to
spring 46. Pressure conirol and retraction of the abrading surface may be achieved with
a single preloaded spring where the spring will deflect only if sufficient pressure

necessary to penetrate the stratum corneum is present. The design of the spring or

2




of the rotation of the abrading surface and the,;sp]

val ue woul d be set to optinmally 10 effect abrggﬁﬂ%k§%007
the skin. [0085] The preferred nmethod and rotary
devi ce woul d be placed agai nst a subjects skin and

wo tdogoeoessbut t on woul d be pressed to force tlp@Tmszommﬁsu

10
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20

m cr oabrader array device agalnst the skinin a

-?L;%P@H%?S“ L ?s@%‘ﬁ’élﬁha*“@ ook BRIk AR Mo oing von

des g@ the novenent of the m croabrader may
%ﬁl uaIIy nmechani cal ly or
electronlcally and the downward force applied may be
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%%$ f%%£%§§2003/026811 the invention enabl es

sol ution or other agent to be
absorbed nore effectively thereby allow ng | ess of

’gﬁé ﬂ?&'erre‘i’l nti@hoﬁ%&‘fo degfce %Enh& be ?c%& %ga%ngt Ps%bj ect's skin

app a patient s s
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Fnvention 1 s descri f es

prn%nﬁzﬁlﬁaeﬁu ‘?’E@Q@g%?l&ﬁﬁﬂpﬁg Yan& %e dcﬁx%(nlar%gﬁ}rce agpﬁe% may be

desi col 1l 'springs

t I'Lgnt%m:cy b)tr X%?e-%m}%s@él‘ @%-ﬁéd@&esggné, I?)?Rnsually by a technician or

electronically via a pressure fransducer.

l"'""l

[0086] In one preferred method of abrading skin using circular motion, the
microabrader device 2 can be rotated across a patient’s skin at least two approximate
full rotations. That is, the first approximate full rotation could be clockwise, while the
second approximate full rotation is counter-clockwise or vice versa, The patient's skin
may be abraded in opposite rotational directions, In other embodiments, the
microabrader device may be rotated approximately 180° against the skin in either

 direction. The structural design of mictoarray of the microabrader device according to
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may be enpl oyed. Leaf springs, conpressible foays, .aitq7
ot her bi asing neans known 10 to the art nay be

enpl oyed in the present invention with the sane
results. It will also be wunderstood that the above
0dabdaki on of the present invention is de ' |

woﬁ%@%&%@ to preferred enbodi nents and thatﬁﬁs{gg)ﬁﬁj3ﬂyiﬂ6g;1tl1

illustrated enbodi ments are susceptible to various

mo dfter iventipn, epables: the Yacsinea frae selatinnariothes ageninte herabsabademore

are_intended to_be conprehended w thin the nmeaning

an&Hrcingle thorebg dllowing dass of e vaprineq fiys selatipncoraother agad 1@ be

.21 March 2007 WD 2004/ 020034 PCT/ US2003/ 026811

O aprtisd iy Rafiont kingor togoatabradingsuriierd.ce for delivering a

substance into skin via an abrasion process, said

der_devj.ce conprising: a hase haying a top surface

R RSP TBcroSines uk oeiihod,or aiprAFen beimBapliod vsig
wi t.h i cr.oprotrusions. i s,mounted, sai ) .

> i 3‘1@6’&}?’8% i H@e’ﬂﬁﬁﬂﬁwnf%n RS g"é‘?‘&ﬁ thegbragdigg gurface
for formng a furrow along a | ength of the skin; a
hafg¥ ee%"m% i ?rg»%wﬁ%t% Bla*s%? fpbpve deeriptinn offhe present
and nmeans for_controlling the ampunt of force _or
pr GYetion “é{ii?PPeé‘cY“ PR 0 prelersmbedimentymaplopcoil gprings in the
abrader surface noves @]wrgss the skin thereby form n%m
a fFerEPaRhe dvics, hameuarenatlisermay are gpidhesnlyriypecd biaping lement that
its length wherein said nmeans for controlling the
anB¥r e Bpplpvsa Jeabipriggse cumpressiple foamsy and othee biagipg npas kheym
deflects only if a sufficient amount of pressure is

10 pr todbgart may beppployadiin thepresrat ingention widh e spetresulty. Biwil also be
further conPrising a haousing surrounding the base;
whisgdsrstood that theabgyedesiptonefdbe mesent dnyention s desribedhwisls respect
inside the base when activated, and the base rotates
wi tonprefsEpb sobadgnentseand ol the ilnslatest epplndinienisae ysusceptiblento
push button col | apse, thereby causing the abrader
suYaigee modifipabipns; sbangesi angt adgpiptipns, and the same are intended to be

comprehended within the meaning and range of equivalents of the appended claims.
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when the housing is placed against skin. 3. Th
abrader device accordiing to Caiml, wherein SngWmch2MW
handl e has an upper portion and a | ower portion, said
upper portion capable of collapsing onto said | ower

wQmoo4/026134 and sai d neans for control ling thep@fpshtbs@ésia
fore includes a spring surroundi ng a post where the
spid and post are disposed in said | ower portion and
ex to said upper portion of the handle. 35 21
Marg4Q07 WO 2004/ 020034 PCTI US2003/ 026811 4. The
abrader device according to Claim3, wherein said

f . he. f f [ .
o7t et BBt for 0GR D g 8 esipa g
[ o tion. th t of f
L PR i Bt BRRE bRl 0 S el i veri ng. o
hst - . . . , d
br atior Hies bl & bluatleR affh (RIS R0 onb SSTER bigucace
' . kin.at. a desired del i ite,
P SRR At AR 1 DSwie B SpEions gtos ablgatpaegornie o
b ' [ . Which d h
dg%‘?@%‘?&h .rﬁg_m%,hol\%/\éerls%&gqr}hﬁg%ﬁ i ch surrounds the

Wl
ery s 3, an aﬁ di sposed in the
upper Q ) ng .apd vable acrossg the | oper opening to
abr adea% GCPE?J?%@%@?@]- edop € ﬁmﬁgﬂs‘éﬂxesurface
attached t& saidnsﬁgbicatorf ead whereby sai d housing
remai n&FISPRSHEP T BHPARYPL Spreeoppresgup pRRlEY tahg ¢ and

structure .of said housi and said applicator head

e eToBfoLichs B Bradat Fiihancags srgpche Singiess) g ow
abrader deyice according to claimb5, wherein the |

ot g opsaially Sangisfyrt ‘{?B'E‘éﬂ’ﬂﬁﬂ% Iengih vehoriny s nopmnforeaptsalling,
prﬁcess '§ a track that determnes at |east one of the
g EPOUGF O {918 AT BreSHERS & Preloaded spring thatdleflects oty if a sufficient
penetration of the abrader surface into the skin at

t AOYEOLPRISYe S RIESenty  The aprader devi ce according to

Caimb5, further conprising neans for

2. The abrader device according to Claim 1, further comprising a housing
surrounding the base; wherein the handle is a push button that collapses inside the base
when activated, and the base rotates with respect to the housing and proportionally to

the push button collapse, thereby causing the abrader surface to rotate against skin

when the housing is placed against skin,

3. The abrader device accordiﬁg to Claim 1, wherein said handle has an upper
portion and a lower portion, said upper portion capable of collépsmg onto said lower
portion and said means for controlling the amount of force includes a spring
surrounding a post where the spring and post are disposed in said lower portion and

extend to said upper portion of the handle,
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novi ng sai d applicator head and abrader surfac
the delivery site. 8. An autonatic abrader dev?%gﬁ%§%§007
delivering a substance into skin via an abrasion
process, said abrader device conprising: a housing

wazhapézessst o be fixedly attached to the skin : .
desired delivery site, said housing havi né’%ta’{’“?%“gy%‘st‘h

an uppe ening .and a bottomwith a | ower opening, a
push bu{‘tﬁﬁag?agﬁﬁgﬁeﬁ” &P Edaim B whserim said raeanp fop pontrolling
0 i n f .t.he .housing, .a spring pechani sm surroundin

© QR R of s 5 5 et g8y AT o IO 5 c00ed
PCT/ US2003/.025511 a ries_of one or nore |evers or
pePHgWWF¥Wﬁ%§P§mﬁ?¥3 Eﬁqﬂﬁﬁizontal bars in operable

conmuni cafi on W f h, sai ush button; and an abrader
surface” %Vgﬁd@' ‘%&%@éﬁ g?lﬁ@mgé\ﬂ%hm’éﬁ%ﬂp B $ip ap plaesion
housi ng t.g abrade. the delivery site and in operable
coRﬁﬁﬁgéggF@ﬂ&ﬁ??ﬁmggﬁﬁmﬂﬁéh button and said series
of one gr nore |leyers or perpendicularly arranged
hori z orﬁq’ﬂPmW%@t?%t@ﬁ’@PWs tihe skig atadesited; dsliversite, said
prﬁssedhOL activated sai d abrader surface noves into
cofit'SRE 1Rhmas o with A ypRerppenng andip batipay defising & loseroppings s
across the delivery site in one direction in
coﬁﬁﬁﬁﬁ?@ HeldRliveResitBoyenent of said series of one of
| evers or perpendjcularly arranged horizontal bars.
9. An &BpeRYsrtordiedd digposedyin ewnpeopenieg andanayehlearmss theloger
skin via an a&gasion . process, said abrader device
coﬁ%??%Fﬁ§Md% Selvegittdstht ed to be attached to the
skin at desired delivery site, said housing-having
a top WieNadshsugiacrattachad ioiskid anphentor hpadtwherebysaidhousthmwer
opening, said .|ower opening facing the skin; a push
buteraRS B and gletionery ab the delivery site and efctuneofispid dousing end said
of the housiqg@the push button having a first
c afvBligatoy head eoninols pampietars ofiesbrasion processnovabl e acr oss
the | ower opening of the housing to abrade
6. The abrader device according to Claim 5, wherein the structure of said
housing that controls the abrasion process is a track that determines at least one of the
-length of the abraded area and the depth of penetration of the abrader surface into the
skin at the delivery site.
7. The abrader device according to Claim 5, further comprising means for
moving said applicator head and abrader surface across the delivery site.
8. An automatic abrader device for delivering a substance into skin via an
abrasion process, said abrader device comprising:
a housing adapted fo be fixedly atiached to the skin at a desired delivery site,
said housing having a top with an upper opening and a bottom with a Iower opening;
a push button arranged to project through the upper opening of the housing;

_ aspring mechanism surrounding the push button;
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the delivery site and having a second carom ng HuitRES007
in operable commnication with said first caromng
surface wherein when said push button is pressed or
activated said abrader surface noves into contact

Wondoddpzndze skin at the delivery site and noVesSa&RRIss11
the delivery site froma first position to a secon

iti s njunction. with the venent of said,
o 5 Sl b
9, 1] comprisi.ng.a biasjng _spring wherein sai
bi g:\éélﬁ{r%e%g%?' “HS’BL%%‘Q?“@%‘FE%W& surface towards
sai d .f 'a'h%radé%gﬁsrfagé 1919\iab1§ Zcross the lower opening of the housing to abrade

the delivery sits and in operable communication with said push button and said series

of one or more Ievers or perpendicularly arranged horizontal bars wherein when the

push button is pressed or activated said abrader surface moves into contact with the

skin at the delivery site and moves across the delivery site in one direction in '
conjunction with the movement of said series of one of levers or perpendicularly
arranged horizontal bars,

9. An abrader device for delivering a substance into skin via an abrasion
process, said abrader device comprising:

a housing adapted to be attached to the skin at a desired delivery site, said
housing having a top with an upper opening and a bottom with a lower opening, said
lower opening facing the skin;

a push button arranged to project through the upper opening of the housing the
push butten having a first camming surface;

an abrader surface movable across the lower opening of the housing to abrade
the delivery site and having a second camming surface in operable communication with
said first camming surface wherein when said push button is pressed or activated said
abrader surface moves into contact with the skin at the delivery site and moves across
the delivery site from a first position to a second position in conjunction with the
movement of said push button.

10. The abrader device according to Claim 9, further comprising a biasing
spring wherein said biasing spring biases said abrader surface towards said first

position.
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