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I nvention [0002] The present invention relates to a
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pref ted aby adi n
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or sanmpling of a  substance. 15 Background of th
| nvémrwnﬂ[%eeméacawewiép Aelpted i leS. @@pbefaﬁg%@é%hm YEPKXXX
Wi th the upper conposite |layer being the epithelial
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corneum that has well known barrier properties to
pr e(aitamexpenkeidio. Fol 398 B )dwthniilgd venchently detssithnces from
entering the body and internal substances fromexiting
the body. The stratum corneum 20 is a conpl ex
st r fddwfgholventispact ed keratini zed cell remmants
havi ng a thi ckness of about 10-30 m crons. The
stratum corneum forns a hydrophobi ¢ nmenbrane to
pi0602ct Theheressotipvéntiomrélaositoi comethgd foarbradisg shebskimwislk sontrolled
and the outward migration of various conmpounds. 1 WO
20040400 B4tuRCTMIB2 08¢ 0B tht invefidvi} piEfeeabipadimecsdd to a method of
inperneability of the stratum corneuminhibits the
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and ot her substances through the skin.

substance.

Background of the Invention

[0003]  The skin is made up of several layers with the upper composite layer being the
epithelial layer. The outermost layer of the skin is the stratum corneum that has well
known barrier properties to prevent external molecules and various 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 corneum forms a hydrophobic membrane to protect
the body from invasion by various substances and the outward migration of various

compounds.



Nuner ous net hods and devi ces have been proposed to
enhance the perneability of the skin and to increase

wo b@4@edoBusi on of various drugs through the skP@T/US2003/026811
Typically, the 5 delivery of drugs through the skinis
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ot HoB o PEASHRGEHE P EEK o REPRCABT 11105 WRQRRES Aol the sk

proposed and used . with varyi ng success., One known _..
met Negerquemethadsamddeyiges haye i?ﬂ?)mi’f’sqdéo Pk the permegpylity of the
applied to the skin to strip numerous | ayers of cells
f r otkin ped & ngtease B SEtson o aroysed g drqyeh the ée?-aalavwaﬂya the
such as a scal pel blade to abrade the skin. These .
5 et #diveryof drugs shravghythe slin is anhesiced, By eites incaagpiag Higgpermeability of
increase the risk of infection by excessively )
r edtheiskig or insresting tho fere¢ et eneighiasedoin ditp @ dlradrug\poyaseipe through the
nmet hod of delivering nmedi canents including drugs
thrgagh the skin is 15 by physically form ng
m cropores or cuts through the stratum corneum This
met hod delivers the nedicanent to the tissue bel ow
£ (08054t r alayemat methedmef enhinsingokin remneability hayrebeen proposed and used
ef fectiveness of the nedi canent delivered. The devices
f or withivaryirgesticoesb.u @merknowo metkidzesen gr didkssiverstiiy dueds repeatedly
having a length sufficient to pierce the stratum
10 cor mepliad to e akiplte stripfnutresme layersiof edllsi frrh debestiatugseormeum. Other
shown in U S. Patent Nos. 6,050,988 to Zuck; 20
5, 8#Rth3dbudetn dcampehalkh aet sedlpel bdel tdalREd, B2 3kih.o Thew méthods are
al.; EP 0 381 410 and WO 97/48440. [0007] The
epi denly S)ainﬁll aorPacbmforable | 4nd decedsalthe rislarofdinfeétinm by excessively
vaccine delivery as it is rich 1in antigen presenting
cel l@ucid§ e dRiE BhGier fullctg@dpar i son, contains fewer
antigen presenting cells (APCs). In addition, the
epiderms and the stratum conmeumdo not 2 WO
2(006d] 02 0Rssth & Gldthi2 AR 268 hikdicamaita intludiy\degzsalirobjtothd skin is
vessels so this site has the advantage of being
15 €SSepb y’%lidal’lﬁ iKY @fsopard oblaw dubligethyiirdtem oseti®. This method
access to the skin layers capable of responding to

delivers the medicament to the tissue below the stratum corneum, 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 stratum corneum.
Examples of these devices include those shown in U.S. Patent Nos. 6,050,988 to Zuck;

20 5,879,326 to Godshall et al.; and 5,250,023 to Lee et al.; EP 0 381 410 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 corneum do not



the antigen. [0008] Techni ques and devices for formng
furrows in the stratum corneumexi st which 5 increase
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enhance absorption of a nedicanent including dr ugs
and ut| agent s a 0t bod .
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devPHl S R BipoE e‘?éwz?e%ﬁfgi%@ﬁ SkinrECeapils otsgppnding to
t he techn|C|an user or patient. The

|nc %%Bnci es can |nclude t he dosage anount of the

10 drug or vaccine and depth of the delivery site. In
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843,114 to ferred to as  114). The |

© Tt iAo G desel GPHBIA it @itkce biorption of
|nclud|ng a switched light emtting diode to indicate
pr oPSFicHrEd %ft?fl@%dragwﬁlﬁhamapﬁgﬁ?memﬁ 0D oFlicanery into the body,
there renains a need for a device that is consistent
in Pl Rredknawre(EP df 086nE19).1 sHeprver, ibe teghuigues dherin diyobyes lateral
ot her agent and the amount of abrasion to the
pat Petemat gkthp abragdes devier, wiiop camingodnci msongstenséad thak vayy sith the
in the industry for an inproved device for the
epi thehmein, ageri aripstienat iTbe ingbnsistanciesisandinglyde thedlostga@mount of the
substances. Summary of the Invention [0010] The
i nstmgtor vaveatand deptls ofithe deltvery site. i thie pashalevmeeliavebedn proposed
controll ed abrasion 20 features and a nethod for
usi ngichhél satire propeepafiirdtionyofttiee skimbad or Uandat Nu,s5,843,114 to Jang
control the anount of pressure or force applied to a
mi c(tesdi eftered teswilt4). The d 1¢ paktiatlhrbloediskpbriceansdysit@nifcluding
abrasion to a desired area of skin. The nethod and
coni gwitdhed lighleasitiog dioflentindiese ROMIDEREOMS & Eiei Eashieh.
t he anmount of abrasion even when different technicians
are involved. This pronotes uniformty in the dosage
o000t  dfhus, tHérd geriding/ameed B a dBvidOthd 01340852868 4h both delivery of the
PCT/ US2003/ 026811 delivered and consistency in the
del vaceiny, drig ol &t dBiier tafiéht akd 6@ QehoaAtest abRERA td AR patient's skin.
stratum corneum for absorption by the body.

Accordingly, a continuing need exists in the industry for an improved device for the

epidermal administration of various drugs and other substances.

Summary of the Invention

[0010] The instant invention is directed to 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 results in a controllable and
consistent abrasion to a desired area of skin. The method and controlled abrasion
features promote consistency of the amount of abrasion even when different technicians

are involved. This promotes uniformity in the dosage amount of a drug or vaccine



[0011] A microabrader with controll ed abrasion
features may be used to apply a vaccine, drug
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| aterally (back and 5 forth) across an area of the

skin . form ng fur.rows .or,grooves in i ch t he vaccine

air uBe B P Lol R GRRE s ot G b bR umder the
addition, a rotar tion _assqciated with the abrader

may SHET RFAFTR & %?ggﬁﬁ Xﬂﬁ§Wg¥e on the abrader itself

by the technician or through a nechanical rotary

IRIE: i mEefihodoat Hep o Bo it n T nil R CErS o ooty o

perpendi cul ar to a longitudinal axis of. 10 the

P Strdie: e sabforior ghe e d ot Bedbicdgupdit dapmity (baok and
desigﬁd skin and tg% ateral or rotary nmotiogn_ can be,

us e Py 24P AP ARET 16 SKIFGFRIH Giofs 06 RETOBTS 1 FoiRpdae vaceine, drug
prior to, simultaneously with or_after drug or . .
vac &tongg| othes pgent g heafélévea?d- Gt addifion: ¢ rofaE) Metigpgapsocted with
associ ated with actual nedi canent delivery if the drug .

or thsebiader mabletimpered throyelza handls erethe abrades sl fibiohe teghnician or
surface of the m croabrader array of the m croabrader

dev thsengh poméahaniog! rataryi deyige-aAnaivias f oncreprotiéons lardisppged on an
be achieved with a nechanical or externally-powered

r ot aydidgwirbaee ithat isidieehgd approximetely patpandigelat trea bogitudinal axis of
a localized area of skinis treated or abraded with

an #ppboyen albe atopdihg afrfate isrpdassd addivet thetdasiyed sbimvand ghe lateral or
woul d conprise a housing in which the m croabrader

ar r gtary Smétivnataadbeagsddn®t tréat tha bie dbinsing Kumnows of @rdswésherior to,
furrows and an interl ock mechani smthat the user would

20 digmbthnesadle with o eftdraling dri@cdimt ddliver. THe liteRl 610dbakymotion may
device. In one enbodi nent, the housing of the rotary
devbe ess6¢iatdd ith @tihl &Ti@aRht dEivérg ef e dhud deeapcitid@ibsknidd is pre-
in place as pressure is applied to ensure that the

M ChRMRA BE&atedoh Mk shtthdATehaRidtodbadratly NEé MicrdRRlOdbvice.
the sane area of a patient's skin and a spring or

ot her conponent associated with the interlock

NRONANI SA vikdiled A@ARIONObS e skih €881 adhiotbd Okt REmechanical or
m cr oabr ader surface 25 noves agai nst the skin.

CO”%};&%@N{)NWM@&WO‘@M%W@@Q& IRRMIng NOMIFoBRYLY &vice so that a localized
consistent, 4 WO 2004/020034 PCT/ US2003/ 026811

r epLRgWeiskineis 3R 10? Rbfaled Mah A8 SIphRAirisK | dRpthestUWirbRe THR rotary
t he same the anpunt of substance

device would comprise a housing in which the microabrader 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 should ensure consistent,
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absorbed into a body, especially in clinical settings.
[0013] The circul ar abrasion fornmed by a manua
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neans for nDnitoring t he amount of pressure applied to

o’ I BBl APE-RR T A i arbutel P Be pibhe 1 oBGhALCR slbstance

nor e, consi st ent abra3| kin across the
oo rsnins ¢ iy seeaR R lital Bl | o entty del i ver a

vacci ne, drug solution or other agent to a patient's

E@ﬂ ﬁ] or I ee%%M?%gq n%a %Jba%lgaé %ﬂfrg (#Jeg %% ﬁ%gtgry device can
R o e Bk b i o

pressure [ ppll d resulting i.n an ap ri ate dept

al oﬁ@crmréa e gﬁ‘@fen %F FHRLOVS BERRY b Fﬁ%ﬁmmgomﬁa egownward
techni ci an using the mcroabrader_ device can_ap .

t he fofeclegehieye apmegescerest% abiafipofethe fdn agpss tlafegqseed %fflwery area
stratum corneum disruption and depth of penetration

on and mpwteffagienily deliver g vapaiee, daigisphilipwor ¢heragentde a patient's body.
anal og feedback to the user so that this necessary )
pr e§etgxemplenthl éechpician andierseitan mepmdor the Hewngard mraesgmg applied
process. This may be especially inportant for delivery

of tetheanivebadgedeviok dutingimuhitsal auohramotion ed kst a ¢omsistent,
which the desired target area is the

ant idgenwad eseatdr ngesswrel ik spplicthiesultidgeineqi dppropréateadeptin@tong the
the deeper dernmal tissue and capillary beds. In this
caséength ofefyirrbes deing fatkeé (Thugehd etmididrevnsingriho imidroblrader device
the epiderm s without piercing the epiderms. 20

[ 004 aghly shé Sedredaiveprebubyy tonBchidye afle sare \degree fofrstratum corneum
delivering a substance into skin via an abrasion

pr ogesptibiaid dep dfgpesetatifiossilngtisatat 8 dlsb debifiblei ¥ @fdivide analog
attached to or pressed against the skin at a desired

del ifde@hatk b HR: usdNsPRR th are@erssdayeg ssiteSRASRUAnAiRtaRBd WRHEIhout the
openi ng of the housing and novabl e across a | ower

ope rdbr@ﬁoﬁ) brot&i8. RN HaHDet &F&bﬂ@q POIttzﬂle feledellivery Yor Tedtfin classes of

and an abrader surfaCe attachéd to the applicator head

Wher grjﬂ Jnﬁée sggh £%§dl 15 %m?dhncﬁe &ésftéﬁ ﬁfg@t ﬁ%ﬂs'tﬁ@ﬁ{t et resenting

lvery site and structure of the housing an

V\D %QI%AX(’%IQ 9’%461)%};4119%%&) gg‘( Heé ﬁge])ér dermal tissue and capillary beds. In this

case it may be desirable to deliver the compound to the epidermis without piercing the

epidermis.

[0014]  This is 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, and 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
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the applicator head controls paraneters of the
abrasi on process. In other enbodinents, the speed at
wokioglo2dobe abrader surface noves across the skP@T/US2003/026811
di srupting the stratum corneumis controlled, as well
a.or on.L0o be .abraded wt .
Fur DS RitGoR Ry Shats %aff%%iféfféf’ﬁé‘gﬁ%%ﬂ? PR fengbodimens,
eved v a _nmechani

g{ :ﬁ:‘sﬁ %{)%eélfﬁ %@g@gra ra&grual aceamByeé al%or% %@lsilfg}rj disrupting the stratum
| oaded t
{ P afrnciaen ol oo En L8 HryEBE I Srash aitdurrons

indicia or as sophisticated as an electronlc
pi e2oBPBEEric filmthat detects the anount of pressure
and indicates the anount of pressure In addition to
t f downward force a

s e gor pr ot Borfhana HegBesye GG BRseq e SR anigel o electrical

paraneters, such as the speed at .= which the

m C PISPUER, ﬂa@eoﬁspﬁa@@pre&feér gre-lpagie  SPEiRE ekioR ElgFtroRice pressure
and the nunber of |ateral passes of the
i cEapsdeser (disonenitaengdeyicerraydrian simpigaspediein ax sioplisticatgd as an
provide optinmmreproduci ble abrasion of the desjred
ar eelegfonichpiegdelagtric| Emﬁl}at Agtsets dhe gmopntoethpressure and indicates the
enbodi nents of the invention, the application of
r ot amgundrof pi&srat dnaddditioni torthe emaunti ofr detwarte foreg pppfied to the
surface woul d occur inside a housing, which is held

10 agaimisbdprotnesionk iwhet poditdonath peatditt sy otheepaimeterss sushipd the epeed at
woul d-be noved within the relatively stationary
housihitl the niitraprotrivdonsi waso ddreraitie bveartha pkia Luffaeandb the chiumber of
effectively abrade that one area of skin formng
fur 008 pakseaf ARPHEPsiredBicie ptioss thbakiabragdde coattolledcte provide
bei ng noved laterally or rotary within a housing
shogpighnire sdprddutiBlel®tash of @B deged 23a of the Bien.ar ea of skin
to be abraded. The m croabrader device with a housing
could also have a spring nounted therein to maintain
a[0ogIst antcosdmn wostlerf ditoaingnel dffihks invereidaLIhe applitatioeof rotary or
to the abradi ng surface of the m croabrader device

15 t herghy mbttavib AnidfabraliRapy batre dopldocolr ingaeh hadsing) which is
of the abrader surface along the desired skin site to

for HélH Rgaihd! e to BEaBratidiPand ALS AU AR 268 FB81d fbe fmoved within the
provi ding a constant application 25 force upgrade the

f un?et lgl ététﬁ()né}g/ Ho*nd B W@l thETnGiEBRRERE @fraP Yurkdd® WM G fectively
unirtorm

abrade that one area of skin forming furrows of an appropriate depth. The abrader

surface being moved laterally or rotary within a housing should result in better control

20 of the area of skin to be abraded. The microabrader device with a housing could 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

25 force upgrade the functionality of the manual microabrader by improving uniform skin
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WD 2004/ 020034 PCT/ US2003/ 026811 tension, a constant
skin treatnment area and a constant application of

w@e@gsengs or force to the abradi ng surface, erRENUSIVEF026811
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different technicians use the m croabrader device.

0017]. In ye ot her enbodi nment he housi ng.co
serEtor 35U kLT BEAMER AR b ORI ISR g] Bepuf or e o

m croaprader array suyrfa can be retracted. affer .
by 56 AW iR B -aVen hiagh s bspaicr 16 Diedisfbrdgyise
can be achieved with a retraction detent in the

IBEA72 80 Bt RN o AR by o v
Eg ;{y}?ﬁgg p}lgé{gﬂ%tpse :n}qgro%exéiﬁg gﬁéyo{uéégegiean%ngt?%\%gﬁﬁeB%:i?Per{chng the skin.

better understood by reading the folgom“g%.de&ailed .
desEerigemplg, thisgalght fatpiercan bn adievad 1R adeib g Hgn the bousing
figures, in which like reference nunerals refer to
| i kef dieerify sdevineodigRotshioangysr ninnkiec Rousmgo Fdychricey sgeure the
1 is a side view of a mcroabrader that can be applied
nmanméiroapradef o Ghrife githén the feyieg foy svisdigesali onal vi ew
of the m croabrader of Figure 1; [0021] Figure 3 is an
expl oded si de view of an abrading surface for an

Brie pripiton of thed¥awingi ng to the invention on the

abr BagfrDeserp Hieg
skin of a patient; [0022] Figure 4 is a cross
sectional side view of an abrading,surf%p AL 8 .
2196141 02 CBan PP hstie woesiead by tsading the; alfﬁ“én% dytatleq description
bottom vi ew of the abrading surface of the enbodi nent

of mithusfereng to[tho supmpanyineeligrgssingvijeh ke rafsrence pumgraispefer to
partial cross section of abraded furrows of skin; 5

[ 001iK] el@hents thrpughout, apd dnwhichij | | ustrate rotary delivery

devi ces according to the invention that control the
abrasi on process; [0026] Figure 7 Cis a cross-sectjon

t WpHRIgh Figne lign siflc Hpy@f a npgeabrader that can be applied manually;

[0020]  Figure 2 is a cross sectional view of the microabrader of Figure 1;

[0021]  Figure 3 is an exploded side view of an abrading surface for an abrader array

according to the invention on the skin of a patient;

[0022]  Figure 4 is a cross sectional side view of an abrading surface;



[0027] Figure 7 E is an exploded, cross-sectional view

of a novable rod and hollow sleeve of a rotary device
wa@aewangiosy to an enbodi ment of the invention; ROI/pSDEB)26811

Fi gures 8A and 8B schematically shom1a detent 51

2@@595 et HEHT 81° AU OB o367 PR e o] v e gt of Figur

al abrader with a pressure gauge according to the
|nv ntion; [0030] Figures 10A - E illustrate manual,
| at er al abraders Wi th applicator frames 15 according

(PR R K e e iR oSl g s o

r.iption of the Invention [0032] The present
|nv %lon is directed to a device and to a nethod for
abradi ng the stratun1corneun1mﬁth controlled abr asi on

f th I

5 18l anelehd s Ao Alyeft ek BBt VR ergins to e
the. strat corn f the skin of a patient. 8 WO
200W6‘§t96§11f‘ 8@7’“@%@@8 [0033] As used herein,

the term abrade refers to renDV|ng at | east a portion

t bilit f
et ST BV RSE TS L REFRLL Y o
conprom sing the skln S barrler to infectious agents.
Thh Sl t
002 ot o ok i ctgodenEHE S§¥ti9%a6% 4 of i RGP E e notow
f 5 ted strat t he. hol
Do S S B SRR L B0 Blieon

defined as enterlng t he straLun1 cor neum wi t hout
to JAORT D PR B4 Rad shdp BB 3yR 6 T4 S PR Wbty o e

that the strat corn ot. be conplete
penBW%&?Eﬂl? ‘#ﬁbﬁﬁﬁn ngﬁ g??ﬁ%e oanhe ungerlylng

| ayer of the skin. Piercing, on the 10 other hand,
2@&%{]; teﬁglﬁgﬁzillgl%tfaté?srﬁu hlw:l ggragérrvgi e pcr:eosgur}g l“éauge according to the

invention;

[0030] Figures 10A - E illustrate manual, 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 corneum 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.



the adj acent | ayers bel ow the stratum comeum [0035]
The primary barrier properties of the skin including
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the outernost |ayer of the epidernis referred to as
or neul The

f th .
iy i & YRRy i ﬁanu%béai‘ b aviapimgtfé?%asmﬂwn of the
dentified h t | trat
el B FOrnEi o o PR TG LDR s SKPLM o s gggeve ki
th bel ow t
R R L e 8&5%&9@ B tf&sawecontrast t

to diffusion into subseqguent %Hrs of the skin
eventWBairiBE sBRish Pr9dulsy dtSFFéteB’@H’;? Peph3hg StraBIm GRPPHY Wath areas of
substance into or through the viable epiderms can be

an bBndigepted gratopcrpeupbetyesn thalalesi t at i ng absor ption of

some substances, and particularly sone vaccines, by

the hody. The present invention is primarily di r ect ed
@O%ﬁ]devT laeeteaﬁdp?@trhw fig this faalélFCIaF?natsl %‘ms% BF GRieyng fhegstratum
substance, and particularly a pharnmaceutical agent,

i nt eoraeum WA gRssIBEowpleisletheoselthe giraumsomgam ang ertering into the
rapi d absorption of larger quantities of the

bi oadiedenie layerssThinde not tqkryr alcbatsie@im eqyaeum camgl g cogipletely
WD 2004/ 020034 PCT/ US2003/ 026811 [0037] The rotary

met heodtrated td teveal dhe meerfacy of the andemlymg lager 06 disr skite Piercing, on the
array surface according to one enbodi nent of the

i nv ethti leand, sfecsaip pbéstngahroaglr thd stregurh lsernsikn wompletelynandeateng into
t he exposed surface area within the epidermal |ayer

and therigjacane ldybre belbfvi thagatunoforsaubst ance or drug or

vacci ne delivery into the body of the subject by

either direct 5 uptake by the antigen presenting cells
(APE3]s) , Tieapiiharsroarribr propages obthetdhn ingloghing tthecresistance to drug or
dr ai nage phenonenon. In preferred enbodi nents, the
deviveineSdetiagrahtddoin der adérmgstt lager «fkihe epidemeilyreferred to as the
penetrating the stratum corneum w thout piercing the

St r gfrdtih CRFMRaMMThE GARB]layds abthadipiigrtidIgeadaliynvidctuda three layers,
desired array of mcroprotrusions is either rotated or

| at @Bmbily TMEHeBL 1S Sirad@R bAGHlosint €% si@BnSHibRigAliSad the stratum
The resultant abrasion of the skin 10 according to

t he ob @At LRANOHESS URtpSort V28I bRbHER GBENRY Rpbdied BASH Mgk stratum
t he 'surface area of
corneum, there is essentially no resistance to diffusion 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
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.



the viable epidermal [ayer so that a greatly increased
dose concentration of the substance delivered is

waeloxwdd I n the circular notion enbodi nent, PEEUS2003/026811
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abrasion tends to keep the dose within the rotary or

' | ar.,abr aded ar ea. nsequent | .t he dose, can _be
i oa T8 RAEF i e B SPUE R aite)§ HER Ryt surtace
circular or spin deliver ccordi.ng. 15 tq one . .

e P oofe HEOTIER Gt RS PR g aphble i ming the kin to
subst ance delivered to a |jimted. portion of the body.

De p@AERSThe RSt RTa R R VIR iR 8 & Emnige o etfcacy
delivered, a snmaller or |arger. abradi ng area may be, .
us e®f ShEaRPE 10T (BIZd WBgCig Aryerhato e bedy %ﬁa thespigsy by either direct
techni que or a straight techni%yg respectively. .
[ 00BHFkeThyethe ARG e BIESenEnS eelb PRI Sht @PEID LR MgEs: 196 the Iymphatic
met hods of this invention may be 20 applied to the

ski frainpgeaphep@neion i preferred emliodimratiuthe detipe Kisprablogf abrading the
post - abradi ng. According to one enbodi nent of the

et iauthersby pinetritingshe ftratim provewewithasbpiewing the stratum corneum.
speci fic bioactive substances, including nucleic

aci d-based vacci nes and peptides or pol ypeptides, are
dppi8led AmatrpdingRirfrcpwithe desred prrayi ofumiemnedusipys igjeither rotated or
abrasion rather than being applied to previously

abr htteallyskoved aftoas against & desieadl nkis @bt diveassuliprirabrasion whthe skin
2004/ 020034 PCT/ US2003/ 026811 abraded into the skin

r at ixeprdidgan tieeinmentioa disiuptd the afpgdilrn edrmewn prozeasiog sheysurface area of
abraded skin result in inproved response. [0040] The
sub#ikavigtge repidetieal dieydr veer dt iangreatiyhcskisad dose agopcentration of the
pharmaceutically acceptable form In one enbodi nent,

t hesigwtasdeaktieerédisapiibieddintthe tifwlas kiofiomeibétimert, the abrasion tends
abrading device is then forced against the skin while

bei fkebyinsidest WithilBeadtatyoraik@hedbadded ashi OBnseY@mtly,NRe dose can
skin and the substance. It is preferred that the

M N ¥malibr ar6bOYMBRsEn b i6ig te cﬁfzﬂﬁiﬂkﬁ%pﬁﬂ%ﬁver%_ according
abrasi on that achi eves the desired result be used. he

amoNb O mibAirhaht Adhd HvEhtRIn Rulilgl Mlih@Eadi®lsiUnt® delivered to a
achi eve the necessary abrasion to achieve efficient

del ii?ﬁ%&/ 891%35 n(qs%h‘é p&ﬂy.t b%ﬂ&ﬁﬂl% &Hon?’tﬂ_@ %illﬁh%ctt & BR substgnce being

del 1 vere One of 10 ordinary sKill in tthe art woul

gﬁ dﬁéﬂv@reﬁ,oa gﬁ&lﬁr@rﬁﬁgér%rﬁw e fn%r Be FORUH &Efliv&g{i ®§ using 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



notion (and thus, the resultant abrasion) to achieve
the appropriate anount of drug or vaccine delivery

WO booaioge34 out i ne experinmentation. [0041] | n anpt®s2003/026811
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enbodi nent, the substance may be applied in dry form

: ge%bh%%ed 21?:5 t ej S ra%ﬁer%ﬁe?n Bdin gasgig%lg %S?l?)ed‘%? réiré\ﬁgusly abraded skin

efivery dev

ppllg%t|o 4@ t%l% enbodlnent a reconstituting
PAMBIONGG I8P t he skin at the delivery site and
the subst ance- coat ed abradi ng device is applied to the

| n-at [ t u u
ﬁﬁd tWIFl; €S g{arécl;engn{ay Qee cfegge(%%is Itdrlltga{ er a %Igf I?Murrﬂaaau’ucally
over ki n 0 t hat , t u ap t
oSl P B B R BT T v

I d th f.th del d
I %rqdél?gg%e g;g)}sst\%:q %‘r:c%s %%%?sé%e 5 1n w&aln g)Flrl‘]l 1\%/’:5' \c/n? lrngved in a lateral
titut l. t b di
823%@304 i g, S e oo, S el e e@‘i"lgéu"’l‘w%um of

devi ce is_appl |ed o the skin for abrasio
© hedSOmNaR Ao Topoeh debrestoB ﬁc%te‘@ﬁ&rq %ﬁlf%d%éulﬁﬁwed The
using a twisting or circular ahradin
Vol TRembe! fares Ak fet FreepigT Metipm e afticyefae P@f&ﬁ%fdabmswn to
11 WO 2004/ 020034 PCT/ US2003/ 026811 [0042] Accor di ng
to taisve it gpliveskdporrssingp ttheo e o5 rvagsianisl & dehvefe One of
furrows or other openings will be formed when
m cerdieradl injthe arbyewd he b8 o deraminedhe proprialy aéwoum of force and
skin. If the m croabrader abrading surface area is
conpotiet(and thisy the resnldant abrasieny e pehieye thenpeqprigteragpynioef drug or
m croprotrusions and a twisting or circular notion
novesscing delaigrysbimngh Buting exps@mentatpn ur r ows result. This
intersection of furrows suggests that the
reconstituting liquid will have nore grooved area
viDOHiIn tlheangthien gathodiment, dhad selsacaripy rhenpnplisd ip iy Torm to the
amount of liquid lost due to the centrifugal force of
t heabreding isndfacei er eadiasent susfagadithegeto sofr thgcdelivpgy device prior to
addition to the greater anmount of furrows in the
abr agtilinaggionkiIn, thia embodiment ptreesmstitpiinehliquid ésrapplied| tanhie skin at the
I i kew se suggests the liquid will tend to remain in
t heddlBetritadad thersebstarithrasated: dpeadiigr dewica s appliedioothe skin at the site
nmet hod can enploy a | ower volume of reconstitution
| i qof tile ardnssitigige Sitpsida Irie thee twistad adairstiystibreddn b daseral fashion over
since the abrader w ||

the skin so that the substance concurrently or subsequently becomes dissolved in the

reconstituting liquid on the surface of the skin and is delivered simultaneously with
abrasion. Alternatively, a reconstituting liquid may be contained in the abrading device
and released to dissolve the substance as the device is applied to the skin for abrasion.
Due to the containment of the abrader in a smaller area when using a twisting or

circular abrading motion, the volume of reconstitution liquid may also be reduced.
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formfurrows that capture the substance thereby
avoi ding the urging away of the substance as known in

w@eooa2@bs adi ng nmet hods. [0043] As shown i n Fipor/esip3/eeesil
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manual m cr oabrader device 2 includes base 4 onto 15

3’5%?2& A GORBEL Iy b i QPP B Yl fomoy g ober

t t 4 f
o+ Breltin, S 58 s 3R %m"ﬁ?ca%abﬁsf is c%é‘%gégﬁaﬁ‘%ﬁgfe& arca. of
t d at t : f b
Gontht @e?rrlgf?awfr obyf g pitfrod i BoaRBoRd bk Secganeplan savere or

t her eon. rnativel th truncated to

r ec8Y Fys Pg@éqr?ﬂrﬁta‘%?ﬂ? 3'6‘??1 G sk O SAronlar F’H@fmves the abrader,
enbodi nents, 20 abra surface I ncl udes

12 WeEHsCue Py reshit o laﬁrsswowf “Mu%ﬁsaal?a@t es*fconst‘t““ng
t hat extends above the truncated to ex

enbBeHidivHt Bave g Fopyed dsp h%@é"é%eé PieR éncg{flﬁ%\%y a%mlze the
frustoconical as shown in Fig and may he made

approgimiat Bayd st disite e %ﬁ@ﬁ@ala@“@ b e PiFtRg @Eﬁr%abSadS’F abrading
the instant invention. The frustoconical shape _of the

pr osurfass. ol additien &1 e tereatey gronniodl TuFrawa iR A %hﬁada% plie a more
abradi ng 25 surface. As stated above, the array o

m ctogpewt pats isoneatasiawhiple hk@fcwmwmséﬁthe digwdrvaill teqdztomnam in the
2004/ 020034 PCT/ US2003/ 026811 circul ar or any shape,

i nchtuatdedcaréd. adimes, thhaircyarorhmsion wethpd eay employ a lower volume of
substance into a body. [0044] M croabrader device 2

of Feconstimtibn iliguid ppd isegests a aedntigneett subgtam:g\}q)qq gmce the abrader will
m croabrader device 2 in a lateral (or circular)

not foam fugeive Sthatacaptiley €t Substehoienth@8by aveiding the 28Qingviatvhy of the
enough pressure to enabl e abrading surface 5 to

pengibsahe dskaown ingiriopstobdag metBodski n or stratum cor neum

of the subject. The pressure applied to the base

causes surface 5 and base 4 to be pressed into the

s[objHct ' As skiwn inARigae di, mghanuali mickebpdef daviced? nhhides base 4 onto
hei ght of the sl oping nushroomli ke crown 4b be

suf fshizh eint abkaalingy @vface 5 am beppbinged. Belfsitdydasd 4 asm solid structure
flowi ng over and onto underside 4c of base 4 when

m ciRabosser] orflasteV iic@eZnit®dineint) asesed.configured with a mushroom-

like 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
truncated 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, square,

12



[0045] A handle 6 is attached to arcuate base 4. An
upper end 6¢ of handle 6 may be either snap fit or

wo poogrsd fit between the inner circunferenti aPCT/US2003/026811
sidewal | 4a of base 4. Alternatively, handle 6 may be
gl ugigcu a? ‘0 an¥ \Qf% &‘)Q P]lgéﬁln%%)}ag d'ﬁ?% qu%neoq%sﬁ 21?% r ffar éu%gt?ﬁ)ce into a
basg(%, UnderS|de 4c of base 4 may be 15 flush with

omlike crowm 4b or extend beyond the

mushroom| i ke crom. The [ower end 6b of handle 6 is

: nCAFqL]J dt %ﬁr&a@?ad&h %lglcé) f2 gf‘rfﬁ%lﬁ? 61 er Vg?flede Q(g Gtéul:ﬂgct %y tmov*mg

es an npr essi on
f h
mo Errn%:é pla ggl‘nd gg:\ghgfé 3 %?err 1391' ctérgsl?ﬁ o%l%g n%a? rs?g 91(1) IJICCW§ S‘km QQ (arrow
5 ; Io; ng Pc?ntrc)ng ]grlé%]s%llrege naé;)le V\%I'!)radd I%%Aﬁurffl tsrzelngttraéa lélzso%{er protective

agaj,nst

Rtk 8&%3&1&%%%@235 6 et 3 bt ool tngEassgauses surfce
| Lnd I di d
giydégn%ka%? Ado é’§ EP Sll t§| q %J%@F sk g’gc%?’%l 3@ I11'31ts p&eferred that the

per sq [ croabrader deV|ce the sa
Thakelgy o e [EB%P@n@H%lﬂ%’F“ ks eno9ay aﬁ% Fl%@@%@ EfCE%Pr‘i ageapplied
prOV|ded Q% hapnd or fingers, or by |nterconnect

Wi t FRoBtance Stfq BYGNg @3tI0SH wtts Moduidn fo e 4 bl fpicroabrader

devi ce. The handle 6, as well as the base 4, of the
10 ni cfleyigsi28ibyingieseice 2 is preferably nol ded out of
plastic or the like material. The m croabrader device

' pr ef bly i nexpensively manufactured so th
Zlﬂéfﬁént & dandle f duasRShiio druiie baskrid AmBrgs PRG0S aﬁhaaéle 6 may be
can he dlsposed after its use on one patient. 9
OneCist A58 BrorBetANY befesp ibriinney dispmeentipl fﬂﬁewal 2 of base 4.
mcroprotrusjions is by etching a rectangular piece of
si | pHerRativelyehandlaft may b Jeedd@ie WitheDodor aaydgagnap or friction fit,
abrading surface with a surface contour. As described
bel evie inisaraty soldeddp thedindeysidefe afbase 4n Undersidadc &f hased may be
for an abrading surface with an array of
15 mi cflesghroitl mashoensn-lifh erown b ¢ exterdbbryout the fmushrwomeléeerown. The
is coated with a layer of material, the |ayer
pr efomenendobnfinande 4 ishidetthakihe sl fioff handl¢ éabowqmdl 6b includes an

0.01 - 0.2 inches and preferably 0.07 inches or
gr ebuessionled that serves as a thumb rest for a person administering the substance and

twisting microabrader device 2. In addition, protrusions § 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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master is renoved fromthe |layer of material to forma
negati ve imge of the master in the |ayer of

wordogne@B4 The negative i mage nay then be usedPCTYUS2003/026811
nDIding process to forma positive i mage havi ng

f eat ezjeghat L Bartt bg t aasn\%(lg rs()%lﬁ éljage.lj a&ﬁh@?ﬂéw&rader device 2 is

f eal %t ermﬁér e mas

ﬁgf éﬁeg@[%?y Elgl‘l]d% 0)'% ﬁ%PlgStleGWér\e/tﬁﬁ,g{(? Iatetia erlaiE eé/ }etlé%abr%deb device 2 is
tchi th

o ¢ ReBty SEBRASl, SORTE b, tﬁ% t&saep i idapefE Gevice and
| may |. Th litat

o Srafihg fb e e A G R s BT g
preserving the master unharnmed. 20 [0049] Anot her

s oPOPAT o Be Pl e R RR o8 P RS g trinES Tl liPafto Ry coning
f hayi 1. d f |

of FaBtEHeLT THGE Qiiksite 100 HtE BrPg? ' Biufigf s folitr dhrading

S he o i rapfte St R P PIRE. %'@%'ste%% radg pigpee can

negatlve |nage of the, surface contour in the shel
The bsfegis el Waaé'eabfar‘ih‘tgrﬁé‘f tace RSO/ 6 SejereRrotrusions. The surface
PCT/ US2003/ 026811 . shel] is substanti all illed wth
mat EPteHT of flhs masies i peatedwith 8 éqysro?fam@gm( L%%@N@% yreferably having a
polycarbonate{ acrylics (ACRYLI TE(r acrylic)
10 ( ToBugkpess ofptlepst a@ﬂépioﬂa Ocoipeltey rg BIp era&b{ é@? Wb?ﬁﬁ,gf@w- The
other suitable structural plastic, to forma device
hav imagfer i eemened &rom e {ayar ofanatgrial froform gacgaiive fraageeed theymaster in
O course, other types of materials nay 5 be used to
fi | hetlbeer oF elaferiall hBhenesgativovienagerangs thamybeiised i p axplding prgeess to
i njection nolding, conpression nolding, enbossing or
any fomheposgapatgetazing dedreoiet ar§ OdsEHtially the fametdsdhe features of
enbodi nent, the shell defines recesses having a depth
of deondsteth m crons to about 250 m crons. The recesses
may be arranged in an array of uniformy spaced or
non-uniformy spaced rows and col utms or ot her
15 pEO4&8r nsThd mesterdis rsgerificnd oien @ ip aemevedsom éheplagsri efemaferial. For
density of about 4 to about 100 of the recess per mm?.
The esdugilé, the master may be removed by etching. In another embodiment, the master is

coated 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 features. 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

14



IS a negative or reverse image for nolding the
features of the master, where the master can have

WO e@e®3®34 or peaks on its surface contour rangP@mUEZ008026811
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about 0.5 micron to several hundred mcrons in

| en teﬁ "18 [sglgsgéliéiﬁ@g ﬁqleeg Cvgiithb G %te?i%gv S]i< e)?anglc?é, ggoqﬁc%%ég%tﬁse I(I EXAN®

del ertn tance into ' o

CermGR) PR B PR S B oot
Sg te Etgwi n derg%\)/é}}r) grlle% ,: %\6}1 ) Zgglﬂb%%%@afg@ %In B)Sttpﬂ%l Ir;gi‘%ice having

sufficient to permt entry of the substance into,he .

pat IeBs S AR TS So1h) PR RSl 9 e, OHECHE of iiggials may
solution or,other agent may be applie apradi n :

s ur P 0 GHI e chedbin Bresie ey oS By |def&f$§iwa,mJect9°n molding,
rotation may be 20 manually perfornmed_by tw sting the

wr | SQmRsgssiop @oldipg SIbPSEHSIE PR oBeT PP YT tefidiedevi ce

2, or, achieved nechanically or electronically with a

device (Figures 7-8),.that rotates the m ¢roabrade

dov 8015 clbiben b timamtyihe iRl eBRePoReS DT E & G of about 5
may be perforned in either the clockw se and )
UGS BeqBAP SR IHRToSC (TG eceRFS BBt Fe HFanged Pingirray gf pgiformly
2004/ 020034 PCT/ US2003/ 026811 [ 0052] Due to the )

st r BRapesk of nomwaifermly FPaged 1oy 3RS AU By Atier pattqrpse including random
| eadi ng arcuate base of a preferred mcroabrader
devpatist, oretidavedensipeofahopichio aboufid0 of g reqsasper pam't ofhe shell
surfaces or edges 20 (Figure 4) of mcroprotrusions 14

abr Bdenegiitve ou reversp iroagedor meldisigithe fepiyspe of Bip mnsisatwherq thg master
the stratum corneum form ng grooves 26 thereby ]

per pant hdvaged®sser di peakeon ity sugiteegontpyb sangingelrerp abentd).5 micron to
the patient. In addition to edges 20, edges 22 of

m csoprabhumdsidomsrobdindémgth.f or m scrapi ng edges to aid in
form ng the grooves 26 or furrows in skin 28. As

shown in Figure 6, depending on the nunber of _
ni08F dpr obs deicobel abpvand metfwidr fon deliistiegre rubgipnea iptadibe gkin of a
surface 5, scraping edges 20 and 22 form open valleys

25 antnseariidlidedhs stefs ofiabiting 27patient'’s heteyykirplepey vidh a vaccine, drug
After the 10 initial abrasion of the outer protective

ski sollitioynenr oither agenit pist moving ulierpabaiderdaviasr?, againet the patientig skin to
and | eadi ng edges of m croabrader device 2 may al so

r ubptovizle sibirabianeleating fieredsr sffédent to permit entry of the substance into the

patient’s epidermis. Alternatively, 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 technician holding microabrader
device 2, or, achieved mechanically 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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area working the vaccine, drug solution or other agent
into the abraded skin area thereby inproving its

WO paoe02084 on Wit h the underlying epiderm s. [O0BSBYS2003/026811
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Looking at Figures 7A and B, a rotary delivery device

iﬁQfg&it IS g%&q&?lgecs%gé?%g Idtgs?gc{l gém@%%br%@%gbigg% t(l)l? fleghgg \e/ul.rcg%te base

¢ ! ure perspec.tl ve Vi e
Ceoh St st AR PRI ST b o e v
3PS 3Bkt BN DR SRShSr e bl s s

cyljndrical in.this preferred enmpodinent. T ousi n s
nee@§ioty PRRETEIRE: ﬂ}eagt’fanﬂg CEETENTUTEE, LY :bg HBVEV p%l“mttmg
ot her . shapes be used. Hoysing 32 has.a 20
| origPIAGRA P Qi sUbsTC 6 paleE fheypa o TR g f0:dges 20, cdges 22 of
preferably of a shape about which a user's .fingers
canmgfFensfrsions dddt osmt eBPingTadecs hpig4n cf?ﬂ%ml%%goszes 26 or
has an opening 36 through which an interl ock
mecfERIEnin $keh 28s Autshown 38 Frgwe |G Aepeading) ¢y the number of
attached to a longitudinally novable rod 38, noves
upomicerptMsions A4 an& theipireanespay o8 hpdingstiface; hescrapigg edges 20
of button 38 extends through opening 36 while a base
37 ofd Bufororpss valltyadennd peefiohsidgwalls2] g the eaoqves ¢ ehfter the
housi ng 32. Base 37 has a |larger w dth/dianeter than N
t heinjt@p algrhsiothef the GutthDroevE GRI0084r RaETingShoakr dixeden, the trailing
base. The w dth/di anmeter of the base is approximately
equand kalitg edden b migpatwfdeh derdéendy mag 21so Thie thehjurfaeresfsthe fabraded
base 37, as well as its width, is designed to provide
a Shies meprking tileb vascBip fuog t sofudion ton eotleee taigendt intntheedrmsled skin area
push button 38. Rod 38" is integrally attached to the
bas theizBy @hprbuihg inBBadtios itk tlefuniatidngwpiddnis5 [ 0054]
The other end 39 of rotary delivery device 30 is
designed to be placed against a subject's skin and to
rieosdln stakingraFiguwk 7 Aend B, & cotar Sleliwrnddvioead0asl shommuascording to
end 39 of housing 32 serves to tension the skin of a
s ubpecémipidingmt dHtha mvastionn FigpreaA asbrmaipadive iemf afealeBice depicted
That is, the perpendicular force applied to the rotary
del it raysedebwh hopksiay isol@mt ehet mehtniedt icompereatstcan &k dridwed, while
abradi ng surface in scraping the skin area. 10 [0055]
Locatgatt T8 @eBitohsialidvy of aintléevive 88i B@tadPddivery device 30 includes a
preferably recessed fromend 39

housing 32, which is cylindrical in this preferred embodiment. The housing need not

be circular, as rectangular, square, oval or other shapes may be used. Housing 32 has a
longitudinal axis, is generally hollow and is preferably of a shape about which a user's
fingers can grasp for added control. The top 34 of housing 32 has an opening 36
through which an interlock mechanism, such as button 38 that is integrally attached 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 adjacent rod

38" is located inside housing 32. Base 37 has a larger width/diameter than the top of the
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of rotary delivery device is a hollow sl eeve 40.
Hol | ow sl eeve 40 is freely rotatable w thin housing

w@2o00a020086 formed with groove-like threads. TheCEDNS2008/026811
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| ongi tudinally novable rod 38 opposite the end

Et)lt%geve ete‘g\flgy élit "ﬁ’ %‘%glgésg ?s:ae{pt?%gu%a?éelg Z?gﬁ ?}Q 11?&90&)]} housing
e:(? dﬁlﬁ%ﬁ{gq@%ﬁoﬁ&n% %e alfﬁ‘?e %elé gﬁl\éa cf_.%lg%l](@) tossfowde a strong,

sl eeve 40. The . threads are desi d fer

| ontHNS PRE & W&%W%fmmmrahsh%%%ég BAE s Shugbdfy gptachea
r ot arg%e novenent . % Vel% Ehe opposite end of

rodto base3f of IOR AR 83% recess and hol | ow

sl eeve 40 coul d have ralsed threads in order to

SRBTT S B P B 0 e
structure, button 38 is actiyv
pr ofBleet sotkdn G‘F‘PF"o‘Eﬁm%‘é" SRRy d@ﬂle'ﬁ@%gg Ao F‘ﬁ‘é’\?&}ed s [y, gnd 39 of
40 along the thread grooves t ereg% cau3|n hoII% bradi
sl e@?}’émﬂézt EIEHitH tené‘ﬁB ths PR 8 BySH raﬁlﬂP M g‘ﬁ‘ abradmng
the full stroke of button 38. [0056] end face ﬁé
i nt eghgs 1Sy TBetmisd thet Perpradicplar 6?“?1 éPlPlt?\% f9) Té‘évf@ta% dpltygry device
end 39 of rotary delivery device 30, In
al t piovidey & tehs gp areaiaaid theabmding purdase f h‘hiff%’é“g thersljgyrea.
2004/ 020034 PCT/ US2003/ 026811 attached V|a adhesi ve
or the like to hollow s| eeve 40. % sur
50033 ch leesated cangentiistlly geide housing, 32. and gy are de%easea from end 39
front end 44 of face 42 of holl ow sl eeve 40.
abr efifotagy delivest devioecisrm hrdlopietigexe dRgHPHY alée‘f?o‘tps15nf§ee§2f°‘fatable
before button 38 is pressed or activated. The
gr owvthin| ioksing B2 @ndl ispfarmed with gwoverkke Grrgis: uEh%%ﬂd efdlpagitudinally
allows hollow 5 sleeve 40 and abrading surface 5 to be
r ecewsaide rofinis' oppogisithp snd aashesk toth\‘@fﬂgg%@iﬂélsqﬁeﬂ gnto the top end of
t hreads can be designed so that the abrading surface 5
r ot helesy slppreod(l. Patjedtipnd Glizurd §6) eatsndigaiifient the epdifdepgigdinally
skin when button 38 is depressed. Dependi ng upon the
dr ugnovahle vaic3s' retehd ithe grbolé-like takadédarsay 4t of hadlpwosleeve 40. The
mul tiple rotations of abrading surface may be
desitreds aSidagigndddo shmster 3R Ipepitadingl meleneitobytton 38 and rod 38" into
stationary while button 38 is activated, 10 housing 32
keepsothfyansieinant. Altpinaitvelyg sheatppasitc rod efiofl 88'ecoblddiermoaded with a
the area of skin inside

recess and hollow sleeve 40 could have raised threads in order to translate the

longitudinal 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 button 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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stationary housing 32. Consequently, consistent,
reproduci ble results as to the anmount of drug or

wo amgiom®3absor bed by a patient shoul d be achi er€riub3003/026811

rotary delivery device 30. [0057] Wile the interlock
mc%@géﬂl Iald e%%%g%% fi2 8 h%gctnif gﬂe&jel AP eegoradin urface 5, such as
per pendi cularly o the abrading surface, Gt Wer

i nt chani sns e 0 [ exa a

| evg{eklg»ﬁésﬁ%ggsec %g Olls,l tatt?né%ée/d ?o a%‘%l € cf 94% OF ?ace cgnlp%cg@iwcseleeve 40,

ousing o he “rot ar

o MG WO ST B A L 5 B e
ﬁﬁ%?a%lldv%% o %tvajf%eﬂ&% h@r%ffﬁﬁaﬁf%}% % %@E@?%%?’ﬂap Sxis allows hollow
Si m : - .ecti i de_of th ,

nousiees Anapd paading SyBieS’sitbs Bfessid Ty cimvad porign pHE sroove-like

devi ce that deactivates the spri.ng causing the i

abr J87ad carbp egieneq &0 (gt dhee abrading sufaca iy ZefriRg aBRIPFiRREely 360
5 may be attached to front end 44 of hollow sl eeve 40

vi adégressiagainsi g subject's Higivhembiytiog 38 ds dapressede dppending upon the drug
directly attached to front end 44 of hollow sleeve 40

vi athvRtEwe Jebg frliygred, Ipag) rotatign phmultiple wotatipagafcabrading sygface may
hol | ow sl eeve 40, the projections follow the threads

of . hof¢sgod shises/kouging 33 remrans rplgtivedbustationatyeviils baten s activated,
abradi ng surface 5 are rotated due to the threaded

10 hol hensing|3@dweps tihelan ingacelqe abrading snridge 5 2Brafy the area of skin inside

2004/ 020034 PCT/ US2003/ 026811 is pushed, the abrading

sur fladenafy hausiag 3. Lgaseqsdntly heonsistbitewproducible mesulfhes to the amount
abradi ng surface 5 may be permanently attached to a

di spbdmploe vpiceeapswbed tyhepaiiontatipwld bs aclieecd byaytatyedelivery device
di sposed on a chip that can be snapped onto the ring

45 80. anot her di sposable piece. This will enable the

chip to be replaced w thout having to reproduce the

entire rotary 5 delivery device. [0059] In another

elfddti meWhile theenwtpcanedhasiom fikwsgatd meay bettonalitpesatguberendicularly
integral with end face 42 attached to hol |l ow sl eeve

15 40. td the shreding suréwb,adhembri¢r]ock Ineclkanisis enaydteamploydé| Fereaxgmple, a

devi ce woul d be di sposable after abrading a single

pat ilezait dispased sbamnieshonsiag of theaibtatywtiewige mey by @ushed approgimately

30 may be enpl oyed to abrade nore than one | ocation on

a parallel to skin held in place by 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

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

abrading surface 5 are rotated due to the threaded hollow sleeve. Thus, as the button 38
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10 single patient to deliver a vaccine or other
substance and then the rotary delivery device 30 can

wheoodiosppesed. It is al so envisioned that the rPCHU$2003/026811
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device be nodified to adapt to or otherwise mate wth

or aCC%{)ﬁ fle glg?cglr agu%face o(%ae{br agﬁ i tﬁje Su _]egtish ﬂisht %ﬁ“? %l%];ding surface

hav ng SUI‘ ace |nte ra ere

(0050} AR5 53268 ahr e, 08 encent %%g%rkfg@rface iy bo

sho i n, Fi

d f 42 |
s ST P Bl g b SSRGS S iy il o SpeiEeF disposable picce
t ended, st t 4
37, ThAa Gudeiercbip BrotRIEoh Moo AELe sBrsies flg SHare romy

so tgat device 30 wll automatically reset when
pr e S¥1PY de¥-enpved from button 38. That is, when
button 38 is no | onger depressed thereby releasing

.o B e R S0 200 SRR v
. s SERUSTE WP S BoenH e o

anount of abrasion desired. This retracted abr adi n

sur feterypieyise dedid be é%sg?sgbla.a@ﬁo%baqdﬂfge%ﬁegle befipty (g5 envisioned
rot%%%28§%|very device. 19 WD 2004/ 020034

PCT AgpsiyidevicpGendy teicgwiayed to 3hradgdrarg theg opdocation on a
enbodi ment according to the invention in which the end

of piggle ptienpiedlelivg agmodies grehes subsiprcesnd thea theaetaghddlivery device
provide a safety retraction feature. The top of

hol B@wrsbee@msadvn Itj ig alsp onvigienpdhat Hieero@ﬂoﬁleéfmeuhﬁgmdlﬁedds adapt to
and the end of rod 38 is provided with two

pr opecthémisel mage with or heeptar sepatpigaeidrofrodar davicaimsted pf having the
After 5 the rotary delivery device has sufficiently

abr aoleding hefade § intemlaldhezewitf. skin, an operator pulls
button 38 away from housing 32 causing one of the
prOJectlng lips 49 of rod 38 to nove past projectin

| (096248 oA thotbmomesskespengAts sancertiacally rsojreunds dlee radp38ignd hollow
rests between the two spaced projecting lips 49 of

r od si8@e 40nAs bhasvnriafiigare 78,tved faot #of Ixllew\steeies 4lds| aggojecting rim
back wi thin housing 32 and | ocked into this retracted

saf d8 yndopsing i46in itmsxt@ndedrsge, Extercle fibth projetithgyém 43 to base 37. The
necessary to nove the hollow sl eeve fromthe retracted

saf déprespiosiof baiton 38rcompresses spring 46 so that device 30 will automatically reset

when pressure is removed from button 38. That is, when button 38 is no longer
depressed 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.
Button 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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alternative enbodi nent is described bel ow where a
| arger second spring could retract the entire

w@booad2egs surf ace i nsi de the housing 32. [ 0062PCFHU82003/026811

10

easy assenbly of a rotary delivery devi ce according to

g@g?]ﬂ] %lllrg :}g @Hsetragarsr%l(r)leg Iel:f%e % i ; eat%cré?ré\flgg Q(? Ehe 1Zvejlggg rr)éwhlch the
has t\l\q‘srgi ég V%lg% %ﬁ lbd%BOSI % e agr%sd of td ce)prnl)vrl] ag’ety Tetraction

whi & A age rece v

o1 ateatis ¢ B, o0 ol 3?3@#8 i ?’??IVIQE%W%%?%%?%’%‘% 38 55 1B end of
3

an B9 hoﬁw&# “51@3'@5@@@6 ATAAES I §a8%£ﬂ§£ O atgiher. Afier

scr n hqusi ng 32 Th ily..

e s EH e dsiven Sgee Hho el Lkrere g SkstieGao okimen operstor
button 38 inside housing 32 and then | ock .the as ,

t ogBYlisdptionzés ayyay) frpn pouies? celfsmgafmg ef @ﬁlptoaif% ﬁP%‘F%Q;JI rd 38 to
t he above conmponents insi de hous ev

spr MAYe Bt PrRisstinglipdd eﬁhol}PWeslqméQ ngthstzpromﬁmgdw ‘éﬁ Tl ketween
40, rod 38" and button 38 are nade froma plasti

mat Beited spagpr prRicetns lins 48 86 1ady38dn dugimpenes thyollow sleeve is pulled
particul ar shapes. [0063] In another enbodi nent, neans

ar ebgkovithdeHousmg F2eanddeckied dnte s eetected prdets @esitien as adarge force
within the rotary or a lateral (described bel ow)

del mpeldyedecdseray tmpvethaplley slaevgeliam the rpacid safety position. An
2004/ 020034 PCT/ US2003/ 026811 51 formed at the bottom

of bltrtative 88bodimgntiie desatied beloe where at lawenbaconf] spying could retract
surface wthin the housing after the desired anount

of dbreasicabrailimgautfice weille therhomsipg 8%.erred enbodi nent,

detent 51 is sufficiently far away from the housing

32" so that it does not engage housing 32' during the
alopedii onForase sssemblyi of ®misanti debivdry idsvise heqpeding &t the ®Bvention, a
illustrated by Figures 8A and 8B. A coupler is used to

mat ectaning cing ab waster 4d eavereopening 36a Inamdlérebadiménit tetuming ring 47
38" and housing 32'. In addition to mati ng a handl e

15 f or hhsafwereats 4Tenesppnding sidss dfythering, one o wbichiis shown in Figure 7A.

20
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envi sioned that can join the handl e of a m croabrader
deviEes 4 hb revelyoll imfodveaB2 A theltep oftoatieg 3Mbiddraloaked in place by
housi ng. The size of the detent 51 conpared to the

opeRirfigg 3¢ sahe. dasanomederhibdanatirtie tdpadf idusiag B ivkiudhboprovided
user applying the
with a cap with an opening that receives button 38. The cap would be screwed onto
housing 32. Thus, one could easily assemble spring 46, hollow sleeve 40, rod 38' and
button 38 inside housing 32 and then lock the assembly together. Retaining ring 47 or
a screw cap would hold the above components inside housing 32, even when spring 46

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

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

20



10 m croabrader device sufficiently retracts button
38" through opening 36', as illustrated in Figure 8B.

wQ 084200850 one enbodi ment, abradi ng surface 5 PCEESBODORGS1T
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a shoul der projecting froma bottom of housing 32,

ZB?%@M%“ nﬁ}l}eesbo Io al?]ugg lﬁ%é" essg 303 ?eﬁc:tél\{\egme tbv'ﬁmﬁ surface
Spr VAR hﬁ@ﬁ%ﬁ% s @f}f@% tng%rfng €5 g_ﬁrgmgg iy ?%'l%g?;in a preferred
g?:g@%ﬁpgg,sdggp%gg %ﬁﬁiﬁ:@anﬂﬁ %g agfaé %Pinﬁge 5(31{581%(:3?}]5 that-lil1 goes not

of force.sent o.abradin

l[imts he. a t t hr.qugh .
sur PigaEs Bousing 8 qhrte gt RIS HIP Pty e eﬁﬁ’sﬁhalgateﬁ Gfiematically
that, it wll__deflect onI if the ssure require ) )
peniiuptiated Ryddewes &4 wid Skt RIS 45 BRd waBEg * nﬂr%@alg#r figyice with

rate i s_chosen so that the abradi ng surface can
r et ¢ dendloty byian 3§ eand dipusing 332 Iy ldition do dnatng; ashangle; fog lateral
pressure (or force) S|gn|f|cantL% above the
pr eBReYERaH: HBY 18 1O€ eouplet issegaisipnedohpcarinie thehepdle peamicroabrader
abrasion. The renmi nder of the force is sent through
housdévigg With a baters tytieant heyrotated Yishia af kpugiagt Hagnsize of the detent 51
necessary i s applied against housing 32', the anmount
of edmprsiddn theapaning 3¢ andsaisigned toAgsuge thetsmtlechmqmeorms@r-appmng the
conpressed and/or pre-loaded spring 46' controls the
anouidroabfadpr éeysgrseffgienily gettabte buttdn 380 tROGeh GROBBAHE', as illustrated
PCT/ US2003/ 026811 abrasi on operation so that the
appmdﬁghaBB.anDunt of abrasion results across the
subject's skin formng furrows or grooves 26 of the
appropriate depth. [0065] For exanple, if a force of
100@dunde dns embqdinrest] abradimg lserfacefi tastsatyr acleuldef progeciiogm from a
properly, housing 32' holds a spring 46' that is
pr ebataedf héusib® 324 wnd . splihg46'Ss shighitly gomatesseidbetweso tirdabrading
per mm so that the abrader deflects 1nmif the force
ri segfac® 514dndpthe reos of Adusinpe32l. Whed brfetceris dggflied ao ihonsing 32', pre-
poi nt, the abrading surface 5 is fully retracted
W t borfipredsed sleingcks’ refbdten stifie didnoe e Heren gadsrthcagh byusing 32'
abradi ng surface 5, a technician or user would
r el e@Bsbridify $MiRGS Bl €Tha pid-tatbréwted §p@ing 6'dthis AGpAng Valaethat limits
and spring 46'. This release of the pressure nay
ﬁauaﬁ dritRnBbf et gens irb@hetoDabrddingr &rde SUt Bi akRlitedn, the spring is
ousi ng

preloaded so that it will deflect only if the pressure required to penetrate the stratum

corneum 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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10 32'. In order to pull abrader surface 5 conpletely
W thin housing 32', a technician or wuser would have

wo eooplobdosdet ent 51 t hrough opening 36 of top 3BCT/V82003/026811
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housing 32'. This is a safety feature according to
the_invention, as the . .abrading. s e ] i
de\ﬁbﬁaél%?}?eéaq‘r?g Sroe%hiagé eeappsr%%r%Fee F@B@%s?tgébr%%ﬁls?nglt%%'&xss the
and thus, the abradi ng surfac naj ted for

R e e B R e RS AL

t hrough experinments that in order for the

%@5 ablr,F%g F"’F‘ﬂ{q@\é’id gea tf(())rf:e\:M())% ‘iopﬁo‘&H@ ks)(; 1;eaﬁr]rige R Hﬁi«% \étergicroabrader

pp se of substiance i camen

B 0, a0 A5 M . 7o
v ERRE B 1 heoutt oF oD aot i sy el Bkl e es o 1

only disrupt the_strat corneum If. 20 tooQ.nmuch
pr eRs thhﬁdp‘mlléﬂe,te’i %56%08&8%% %l%ra%% Fuggacenéyls fully retracted
remove too_nuch of the epidernal |layers..On the gther, ..
hanwithipfhedgvicendfignfhe s gﬁﬁ@"? %brﬁ?f‘&%ea& fadfnrgegurtgce 54 teChnician
m croabrader surface may not, penetrate the_stratum . .
cor prases WaHd geleaseide PaISFHS am%leﬁ?r&yt e E@E‘Pg syrfach gid rpggR- This
subst ance or nedi canent bei ng delivered to t he boddy. .
Contelegbe of the prrssyse ey greserbs %@a%\lpﬂow@ae 4i fgelan outside of housing
determ ning the depth of penetration along the 22 WO .
20037'020034r Poullubrdesswies rompletly wihin Igpsng %, ptgchnician or
as well as the anount of force to achieve the desired .
peneder abildhaveiogutl detentedi thiotghatnenisi §A of faro¥79f hoysing 32'. This is
manual mi croabrader device described with reference to _
Fi garsefstyl featurmyccotiéngntodibf iiegnten, tandhe hbradipg serfaogcofyhie delivery
a printed-matter gauge and incorporated into a 5
dev dedceasoult anetractet! vecypely Spatet hioneing 3@\wndf thi, gher @braling surface
In one enbodi nent of the invention, the printed matter
gaugenaisastrfetediforsafeatiposhlas an i ndi cator of the
pressure being applied with a device of the present
i nvention. Protrusions 8 may be col or coded, or of
diobé&r enApslivapeshave beemsed #gowgh iexptriowentsr that in order for the
Preferable, protrusions 8, are replaced wth a
pri nfiedatimiet dsvigan georvpiopbriynand th deliiveg itteadppmpriata dpseeof substance
case of 3 distinct colors or

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
epidermal 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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10 alternatively, analog in nature such as the case
Wi th col or-coded gradients corresponding to the force

wheing2@ppl i ed. The m croabrader device of Fi geEBUS2000§26811
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be made of a material that is opaque so that the

pr| Petsﬁga_ to})\%rs 224961 asnchep Sm Iﬂ]llln({j gF Forc%sto eve tlhg %%sired netration
bel ow. ernatively, Pne® fater rai® can e see- t rouaﬁ,
such(ﬁﬁeéraq?ﬂgrent or translucent plastic. As a

resfft"® 9% &Y frechani sms of this device in this

figure can 15 be seen. In this enbodi nent, handl e 6'

M, Dok Al ool S LA BNRL: ST 12 e
6s, & H‘l%dl nfl gﬁ %-%ri hglgfle(t hg&hua ﬁ%?té)pnqtg%-%}oalrt{céxa %ﬁ&g afd! %n%o grated into a

| ower “por sesurrounds
orfion 61 ﬁgrro

6p, ile .| ; 6
a8 o Bnip (ST PRONE O 6 HEPT Sureo BrP g of the

o R o) 4T St B s BRSSPy B s
o el i 1T PR O Sl 8 B S o

post 6p.and di sposed adjacent upper. portion 6u, serves
to %@fﬂl@%ﬂ%@@ﬁs Frabretioe & 2 iBietitte P?e@%%%rprwt% R, 4 replaced
surrounds, post 6p, noves. up and down post 6p o
de p®ifBaigintsd drptich gaugasiieh 3y bsr dgital 2 iaihp cpss P Bdlitiigplegolors or
portion  6u. The upper portion 6u nmay have a window 7 .
t hr BRFrRLRRLY c PO nite dhafuiRi WPk, asprithqtaee With ngpleregoded  gradients
gauge, or protrusions 8 on post 6p can be seen. 23 WO
2004¢9spwdmgpeielisre bsing 2aded. THeouieBpbrifr dspice aAGFigyre 9 may be
has a predeterm ned spring value that relates to the
pr i maddofrmmagarialythatyis. opegie soxtatpthe printedimagfesgaugagatbbe hidden as
I i near conpression spring and post 6p may have a
col descileeddutlonti. sishtcanasivelys the omiesialvan bl seertirargh.euch fsciransparent or
amount of pressure applied to the abrading surface
5" . trbepeodiplgtic pAs atréseltshd doiemeathanisine of thindeyibe mathiefigure can
which 5 nmay be col or-coded or synbols, is printed on
t hebé esser Inphisteinbodifibnt haridie 6'hveoudtl Be inpdrahan thed afithemiwoabrader
portion 6u or on post 6p. In an enbodi nent where the
pri shiosh inWidser-2i Handle datidaydtavéa pegp 6p, Auprihg 63) abdiaroupppopdrtion 6u
6p, the technician applies pressure to the upper
pOr tHaOsbliapkes ahts iangwdrpertion 6&6f thohdndn Speingoy eurio0idpdst 6p, while
t he abradi ng surface 5" noving

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 6¢ threaded onto the end of post 6p and disposed adjacent upper portion 6u
serves to securely 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

matter gauge, or protrusions 8 on post 6p can be seen.
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wi ndow 7 which reveals the printed matter on the post.
That is, the upper portion 6u 10 would slide over the
wo ome02ges ti on 61 so that the technician woul dPORUSIN®026811
to control the pressure applied to the m croabrader
agl.ass th
ﬁgi{(liSi ; O L1 erm%J agg 'gre el}lé;d;é{p%ng ¥a18§t?lﬁ{ r\éiaﬂag t? it 8 pmxtgﬁi matter
mat er

SR TR ——
SRR aagga}cﬁ?%déc%ge%@@fu%z L a—

%"-ﬁ."éo"t ¢ giheds %g%é’ey%toa%@g.u%&? e a%ﬁ?’mﬁf ey voicn

condi tion,

5 com®ahPe g? grdchswg of Wén E%rﬂ%\é" rp%&ﬁ fpgvrgfe p&% 6f oto tﬂe handle either
Al ternatively, single color_or s
t habeloy é‘BPf‘ésP@Ht% Qs R RSO i B2 %myéﬁngl@ea? %/rsélgwéﬂe% matter is

[0069] In an alternative enbodi nment, post 6p protrudes
f r opdernsathgipper PN 6w en RPE Gathe é%Fé‘PlCtﬂé\PiPE]éﬁsdﬂ%PSt‘fﬁ do the upper
printed matter on the post is revealed as the
t echethien i coringuBe ppRst PPN omave Fvept thegbadingece I moving
the anmount of collapse of upper portion 6u is
di r etndoy Dwhich reviealn se printadpaties pe sheapnst. | Bt dsp thepper portion 6u
m cr oabr ader device. For exanple, as the downward
10 f or weuld slidppiet thd lowdrgotiop &t qubatithmte@ulkém Weydd beale to control the
spring 6s and the post 6p will protrude in a manner
pr opessuteoagplied do thremicprabeaded moving abws theggpibntis bkinsby observing
light, 25 the yellow band will be revealed at the top
of pledlamitaen thhpost 6 hAltemaivelyy the peintedintater n2ad ba@isposed on the
2004/ 020034 PCT/ US2003/ 026811 visually see this
f eetthae sordionl 6katdandle 6'afipihy primtedmbidrdecdlertdoded, tleeqdiéferant colors
band (representing the correct force range) shows. If
t herdpadehimpthos basmgh préseurt gepnyetioad t6b Intuchknessure Hak., rad) or the
much force was being applied and [ighten up on the
15 Ni ChpRbirAdeiredtini (6.8, giebi)ithayitRengl@en Thnstovides @VaRhitabe in that
Thus, with this dlrect vi sual feedback, a technician

Of  heli88r padssifte Gblﬁﬁtﬁ@xbéﬁﬁiﬁf asdRY b\ pﬁéﬂss’u&e dvaditibh & dothmunicated to
regul ate the anmount of force applied to the device

I eSiet feMithidish 6PRNSrS haBGtively, tah8n@b Rboio® br aFRBBE Mhy be used that
pressure to the m croabrader surface noving across
the e%?ése&mheapﬁlsf)ﬁhté AnOsiPrdshtizé, OWs or grooves of an
appropri ate

[0069] In an alternative embodiment, post 6p protrudes 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 6s. 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 manner 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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depth along their I ength. Consequently, different
users of the m croabrader device can use the feed

whawk/orm3del i ver the same anmount of pressure apPdI/US2003/026811
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15

20

resul ting abrasion so that 10 the efficacy of drug or

o 8 KR AR ELT 0 U, bR g v
ace 5"

F 1 N Ring B ot P T RGL IR Myl B VRIS ron%a ik -
B 8 R N SOE L —
Con e AR SR T 00 o S St
ot St iy vl B o) ”&ﬁqﬁ%ﬁe i of g plied o the

preferred nnde with a flat square cr pabr ader
t hatlevies TetEg FwoRdstensy of Hhe ayphmﬁnqwnh Presspie fﬁgﬁe micoabrader
val ues are _ envisioned for sone applications. Larger
spr PO BIOVIEE 2E1ops B8 PNt heldo (9 foER YRS oEooYss @8 ap gppropriate
achi eve the desired control ressure for differing .
appilérdntprgideir fangtid cﬁqnsmentb/od&ﬁeweﬁeﬁg)f ihsomicrqsbragsr dgvice can
or vaccine to be delivered to the patient, a differing
arpusetthe f5pd hankds deliventhy smae armeint efipresiueecndiresylting abregion so that
i nvention, the force range of the m croabrader device
is é!asfﬂcycsalﬁdn@@b'laecimdeﬂih@y tinspisgorsisient. spring can be
replaced by unscrew ng screwcap 6¢ to reveal post 6p
and to replace spring 6s. Thus, one could easi
r@pTAce kdnkingrat Ergred 9, s misepatiiader dgvige h#saféq’q@br@émg epface 5" that
force profile and/solid height. 25 W 2004/ 020034
PCT 439206 86D 6i8 kdhes{vo 07 2] flatriroat sustapgl 2'v lhaweyessef sige of flat front
hol di ng the handle 6' of the m croabrader device
t ogedrfree 124Mas dnipebdr of Hhy Brargeting thereditomp rBrerribdilAgjare designed to
t hrough upper portion 6u and a ring or cap
fri céntedranflistipgedt disydacetnont enidg 6f. A hyeefpost tatget certstinh of the spring
outer portion spring and | ower portion together. As
t he vatie fon apigiesris dewit Gibs/inmhy whieh et appriokimatdlin 8-4r lbs @pf pressure
or cap could 5 be fixed permanently via adhesive, for
exarbe . difpRd®]0.3M.75 eintthe Tiseris fihe dhefeked sodbseitbsedlat square
and shown as a vertical printed matter gauge, it
WO U hfilcrbbradie s Sy @hdtOish@v Be Micss Usterallndi Naiilibeur spring values are
performed in other ways known

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 Vaccin;: 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 as 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.
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to those skilled in the art. For exanple, instead of a
vertical printed natter gauge, the printed natter

w@ang®2esy be di sposed horizontally on the revRCEHESBOH@6811
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of flat front 10 surface 12' outside of the inner

. Thi Id b hj ey.ed Bt .
?[b Sl al\tnelaﬁe&ﬁa ijlﬁ én?,ag% 3§r hglgl.% etg% Pglﬁ?era t%sfffj be ﬁl?crllédfbga!géﬁ device

Se Si ront sur
12 el B AL P B B i nd o
EHLKHIETC S S VR
RTINS AR ST s

point of a circular printed-matter gauge. [0073] In
y et besfiesd peymagpmyd si¥e dJeIYet o t he invention, a
torsional spring instead of a conpression spring

coul d be used as spring 6s.. Wth a.rotary nmechanism

G2 ol dhe S isgbk i cistoied B PO P e & YeRRt Bfhied mater
transferred to a dowhward force.. A cam ?ech(gni S{ln Kn
ass%%‘igﬁtlbﬁo‘wiPﬁp?ﬁﬁ’é’lqtﬁﬂ’éYWeﬁthil?f@%‘&P?f QRES Er fber ways known
poi nter to_indicate the 20 anpunt of pressure g%)l i ed

at tonossrskitied dn fhsrarte Forgeramale: migad of wéerta%ai prigfed mater gauge, the
technician would have to apply a threshold |eve| of

pr epented mtigtopaage ey lispdisposest berizantally wB thereveiss siggf flat front
over the lower portion 61. The threshold |evel of .
pr eswfice 1outsifietss thei iprertslegve. rBiineasll erchiszedbpp SfFiuat ensitive
amount of pressure to be applied to the abrading )

sur ik glaged, on Tk meyerse lvide 8 hrkt arface 4P dwhisl @2y ders herizontal bar
tactile and visual indication of the amount of 25

pr etint pewsalependingpin the anwuabelptesstiseapgkichtoothe gbrading surface 5"
patient. A tactile indication of the anount 26 WO
2004h6Re0By ST 0BANErGR68 ldicatién poeld havethemamgrasgion of upper
achieved with a detent as descri bed above. The

m cpoibii 6nlectivatetavamoneathagih eehictbwadd omist e atdial @sm to rotate about a
envi sions all known neans to provide a visual or

t actédt@ poinnaf £éitdunapited-hatappuget of conpression in a
known spring. The enploynment of visual and/or tactile
feedback to a user should allow for a nore consi stent
ajpot3jcat inort adotlich embodiinent@atardingto thauhveritios, pioridndbspring instead
better reproducibility of abrasion and a better rate

of oflbUugm@ekiivie sptingnabuldaiecised aefspriimgagsy . With a rotary mechanism and

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

pressure being applied to abrade the skin of a patient. A tactile indication of the amount
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[0074] In view of the use of conpression to obtain the
appropriate pressure wwth which to abrade a patient's
W@ R00m/020084 i S envi si oned that the m croabrader PEemUS®I®626811

Figure 9 could be nodified to have holes in the

g? t(F E)%Folfa‘e f %u?@bg 'gch? Ha& g/f, g ?gtgr:{tzl I:s% dha%o%? | 'fh qﬁ%rogdg}ader with
et B A 4 SOATESF B3

nechani cal neans. or punct.ur

conlflg’ic?ﬂ%g)ffl}?é‘“}oiuah‘?fc?oﬁlﬁ i Qinﬁwwgt d@e cpploymgpLof visual

d t d t he | f he.. .

Sgt 3 a}é%}tlék a%@?p gﬁleg 0(1} @yvafgre? %{fé% f?chgl%&&t?pg)hgaémn of the
useful for holdlng a drH% Be dell ered . ate of

5 vi amicspaprdeiidtippproyide Yt?:'furépro oL & raﬁ’é’fld’ln Qptter rate o

fluid to be use for reconstitution of a substance on
t hedms deliyabrand ivarpinsifiede®. Wth such an enmbodi nent,
the m croabrader device and drug or vaccine could be
si ngl e package, which is dlg@ sable. And aft th which
t[%% acKagiew & tpuseed copprEssiIP QO@RT PR W?Pé“fe with whie
m cr oabr ader device to the patient's skin %nd af
¢ hetosttirsee; & pelishbseian dihée THEIRIES &hab the, micgqahes P% abvice"3f Figure 9
delivered, the m croabrader 20 device woul d
di spuddbe wpdifid foreave dolss imip hetom pb@aﬁéfonwrfaée {dor the delivery
m croprotrusions thensel ves may preferably be
f r usf bovhi(cal diug orgassing). i Thusrwean wrperBOFHPD OU tof dhgymjogabrader
of penetration of the abradln? surface, a device .
whi dévideocalepses hmtaBoveateporiadri Bl ghe tliquida HPwldi bry expregsed @ither by
may al so control the depth. As shown in Figures
10AmEchaaivalapeini onpwrctiring mdlaidetwntrinig the difvidend shenafewing the
or "slot" 25 along which an abrader chip is noved.
Si npieadurd and pevinp dissdnie dfquidnte thetsarfycedef] the gragients Bkipp  Such a
2004/ 020034 PCT/ US2003/ 026811 device, the bottom
sur ha@eabldddr ddvideheovdppd usehtl dor Hoidimgea éltug @t viemetthbe delivered via
patient skin and thus adds tension keeping the skin
15 t autheWbirdsnt taehnifue age welt i holiinges flath wslse tideefor reconstitution of a
patient's skin. The track of the applicator franme
det gipdiaf&sor the nl@pittadifig SR c@enthrsati anemioddithére, the hiictoabrader
m croneedl es (m croprotrusions) so that a constant

deplbyief and ARR dr Fhdoit doBld b iis Fihgly patkelgs; ivhigh i disgossbic. And after
and forth notion of the m croabrader device.

the package is opened, one would simply apply the microabrader device to the patient's

10

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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[0076] According to the enbodi ment shown in Figures
10A-C, a flat patch-like device 132a that contains a

wa@esnalo3d sl ot” 134 with a novabl e button 138 PCEHpS®E026811
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therein is fixed!y attached to a desired delivery

ot ot QLR hgec 7 B st AR el L bEAPSin an
fe | t hi bj ects .1Q_t i p. ble b

S50 S, OSPRRe L T B O ABE Pl

attache

t hi 5. This.sinpl :
i cPopresn Bk Sh S e eto Eikstah R CEphof fgpenotation
o BEMaPIBiStRE SPIG oLl ba st ord A bftpgstion i
th b .chj i t hi | at, h-1i ke devi 132
o S b opl Brbithob ALYt 20e
Button 138 is pressed activating 15 a spring 146,

Pl | CARGREET Bt R BT B BT ot dvice

specjfic force applied tqg the skin by the : .
Sbr . satans ar o slof s ] s BoPebIe, Aving: 3 fuinpes dheren i
to achjeve seating of the vaccine or drug jntg the

pat XSy attachid fp 5 drelid etivera st Of agptiey’s thig Re¥ies 137 may be
defi ned and constant pressure on chip 105 to keep it .

i n atachetyithar pdhepige ekptherfixings meapramopado be eaft i aitachipg objects
[0077] As illustrated in Figure 10C, after )

spr ih¥in o drveatBabuttes d 38 iygenprsteddn 2 sogneclapded ban b8 thet is attached
chip 105 to nove into contact with a patient's skin,

chi pp am8biadermbire 407 at Brigsingple griqrenbsaden devien 1 Batis posifipned on a
in the direction of arrows 148. This is achi eved by

nov pafignt'ngtin Vizpegh which ervacdee pretberadmy isfesirgd fhee delivered. The
"slot" 134. The "slot" 134 is an elongated opening in

t he spring-loddefl Ibat 18 tnedimthink ¢hecabvadere ctiif 2vithird flatepateheliket dryice 132a
abrasion path length. If 25 re-abrasion of the sane

ar eawa fromshe padientrsbinyeudhdws iimPigyrenitBe Botiert 638 i8 PB:ssed activating
the 28 WD 2004/ 020034 PCT/ US2003/ 026811 opposite

di r ecpiign14sl evhightftvees' dtipt 05 dpatnhtowadabe siie atdespecifid force (see side
nunber of passes is acconplished, the flat patch-Iike
devivizey Rigiire DOCY. eTievapelcific furrd dppligabtol thndKirs bys Rie Bpringiloaded bar 138’
order for safe disposal of the abrader, which has
contggtfetiblagiopimbi fotcd $o adhithvé ssatidB8f thervaccide or drug into the patient's
deactivated to retract chip 105 back within fl at

pat gkinl OfEe SteWhie@, spB@R146 exerts a defined and constant pressure on chip 105 to

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

[0077] As illustrated in Figure 10C, after spring-loaded bar 138' and button 138 cause
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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5 [0078] Figure 10D shows yet another enbodi nment
according to the invention. This device 132b incl udes
warooappioBL£at or head 150 with an abrader chip 1B2T/082003/026811

of f-the-shel f m croabrader device. Applicator head
150 t I.ns B aff]xed POS [ :
¢ nenagne Yol g e Bl b oht ARPARKEP nyhfRe pusces i
wal | s of..an l.i cat qr...frane Y either, .-
or otoaBbydP TBE B Gt @R o7 B AMGIARE (ff Bl sin.

R e B S g G e 1
5 | o s
JECECR LA Rt s T

applicator frane 158 to a depth where the track
s BT mraEdoboushs of filen Srbaifih telilind tp oinpongion. s
oSt anah meiols REPUEH TR 155 T B8 AR D Rel i g ho-shelt
B T 0ty PSRt o oo

consi stent depth, Two pins, A and B are inserted int.o
{ hesiogBels AEk AP0 oA Pohe AT Tisebalis She ARBHCaey frame
that _the abrader chip 152 or abrading surface of a .
m cHSaMidabey beeiha &IPS BRdeeHE e PATRT 4 BECieave HigRge;cooperating
consi stent penetration _depth while_ being abraded
10 acr wih thersides RY the apRligatppkesd lwdﬂwgf]ﬂaﬁﬁrec%wft abrading surface. The
surface 162 of the applicator frane 158 may have a
nar ek B¢t @fr the aigplicatopifiage Bi8adown ip Fagrelil g inglrdesrangroove 160
tensioning of the patient's skin during the abrasion
pr oesewlingTHiem ghe topcefrpphestpr fiamen b5 8aie 8@@1 vherer therfragks groove)
in which the abrading chip or abrading surface noves
al opgntiniws leteablk. Therdeight ofdhe tatanal trakl 166 frempihe Ppidas of applicator
constant skin treatnment area and the narrow outer edge
of frame 368 bdincentitheatim sLERce2®meains oomstntinvel dherlatskal listance so that
tension to facilitate the abrasion process. As shown
15 i n HHegtacle det2@ni¥® tBO OeptlD 203 4tra8iGH oUBR 00iBfopRB@idns, HBBH results in
t he abrader chip 152 or abrading surface is attached
t o ti@wlotithoamssstahidly @hsigent dapthl Twapons AeatiBare mserted into the
m cr oabrader device including a handle. The abrasion
i's grblaved at thy teppsiapplicatod frafie ¢ Bisu thad thy areddr objip 152 or abrading
abrader chip 152 or abrading surface within track
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 bottom surface 162 of the applicator frame 158 may have a narrow outer
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 narrow outer edge of the bottom surface 162

25 ensures uniform skin tension to facilitate the abrasion process. As shown in Figure
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156 (in the direction shown in the figure) back and
forth while keeping applicator franme 5 158 firm and

W@ t@iiozmmasy on the treatnent site. [0080] |In aPOr/b81003/026811

10

15

20

enbodi ment of a flat patch-like device illustrated in
Fig a_ . drj.vi 1 an [
o o 3 e 28 SR8 A0S, Rl g SR AR oo

ap p%pipgl%}t%rbl}efg% gr:rg g}]%?srgabi%%r gelv?&%ﬁlﬁ%lg%n% a ﬁgnkale(? c[?%lsgr%%i&l 2%chieved

t ha n-a sur
novj ng wedge 16Q is pressed.info t.h ubject's skin as
C heb gy Br g chet B AR L i L Sea o Etney it in tack
As oper gt or. presses .again rivyi.n e .164, two
£ or ERERRE Bl SERETE AR byfand iithonitfri Rt iptcal frame
driviqg mg%%e. acrosiﬁthe su%iect's skin and a "y" .
f or &8 IRARd R PRAY 88 Ty SeafgPt 86 b 105' agai nst t he
subject's skin as the noving wedge i s pushed across
t ubj.ect’'s sKki rivi 05' .. Wen the..
SBfgte 15 oo Rsfodiiesh At Bt s s SRR e 108
wedge .166 15 ainst spring.168 and _co essing th
sa Vé‘i‘ﬁjwﬁﬁ}?&s o grmeing PRI MGG GE° HROFL ViR Bapgficator frame
conpressed spring 168 pushes noving wedge 166 an : \
dri 8§ng§ cagpidiEmed S8 iraheed g iang‘i’i‘é‘}lt\E ﬁ%%ﬁq ‘i?%trﬁn "‘%ﬁ‘&?f chip 105
i's, spring 168 resets the device for the next aprading
st r BREtedriR a spEfpce Rfimagying REdgRe s PiessHt Bt the sybject's skin as the
enbodi nent 10E woul d be designed so that the noving .
wedéfévingypiass 64 is mpredderard sRigalO8. A as spgratoppresses against driving
abrader chip 105" so 20 that sufficient abrasion is
achivedasdl 6o tven Eueas aeprodeed: af "dr fogee, millshenovss thdriving wedge
subject's skin that is abraded. The wedges of this
devhaesswow bubjdsts ehds pathady't rasowhichIprspasabrader chip 10h@gainst the
abrader chip noves across the subject's skin and
consubgrcss dkiireasghemovifig wkdge is bushed arrosa theatbidet's Thimby fdoyiag wedge
t he wedge angl e and spring force may be varied to
cont0xl tWherethepsawobenit Snished Thavieg tviedge p@t olovés eving wedge 166
assenbly may be di sposable, or, only the noving 30 WO
2004¢a0R0 @ PGB/ 482003868 it sameyigé plBGiravioth hiriagadelge 164 is
chip 105 my be disposable. In that instance, the
pat edeabddk eomjstessed priv@ U b8l pishehasvigy eddgeol 6oené idiieing wedge back to
repl aceabl e novi ng wedges 166. [0081] In addition to
pr othefli dipiaO PodiaGd. dagt, @irinpawetests tha delict Her Golred:t abrading
m cr oneed| es

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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(mcroprotrusions) into the epiderms, uniform skin
tension to facilitate the abrasion 5 process and

wa@oeoga84 skin treatnent area, the applicator PCEHDS2085026811
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appl i cator head enbodinent nay i ncl ude spring-I| oaded

I
" roPF g6 B bt 7 bt BB R i Hifince g e ke
ggg eitvg‘g onh’ﬁ?ercigal Sedtté) réc):{alc\)r%/ hegﬁc?%leg%]v éﬁa\%%gg ygpnar d

own 1 n
Figures 10A-C. As shown in the Figures, the constant

gg%mg s q% ra‘%lﬁon fgﬂo‘ggm ggllsslfar%?%%}h d& gieg(grgat 8?1\%8 esoﬂé)li;]ucroneedles

fra and .t rface,

h
up g ggp)ioﬂ'gsn?refﬁ (1:1%'[ onafpl{l‘ei/rmbsf U 1ﬁ05ﬁ§3$<bn kegp 1? gcg ?%ﬂﬁg‘t{c/ itlcx:e(;)abraswn
/ )
Op eprgi;eg.?‘. aP c Engga[ngtsglpot%eg CI P? §/he a[paagaécjr fl:zfme and applicator head

enbodl nt sche cal.l |II ate

and PRI Ray 4nc 'ﬂflfeﬁpnﬁghag 36’8{1 drﬁégsl o'g’%g ﬁlcator head
but t on 170 di,spos acent hou5| W t h an
opelriging e abfarﬁig’f cading syriace gy, l?f%m?fﬂéedboél WHAE 8 L?fOVlde a
of a plastic material, a series of Iever

per prasantcdemaayd anplisgion doneas 7 e Ambgdine nigg’wdldﬁgég“trﬁ 10A-C
abrader chip 176 to nove across opening 174 in % ) )
di r &e shasmsinghroliiguten thaeonsipphfosawaiddgice san herappligd by a line of coil
fixedly attached to an area a skin where a vaccine or

ot heringgyeina mokded avgve springglispesedshyag thsgirams sk e phrader surface.
shows the position of abrader chip 176 when button 170

i s Bwehi impr2Qementt jvpgrago she |anPt1@rlalﬁiéa%ft theadetg gekvery glgvice by
In the resting or deactivated position, abrader chip

17 6eliginatingomd/os feducing the heer@iplemquralﬁma@efbﬂﬂbusu ng 172.

When button 170 is pressed or activated, abrader chip

176 noves in one direction (arrow 178) toward the

ol0A%Y siBhe erbodipenii sebemarigallyadlugiiasnin Figwiegdilé andpB employs a
When button 170 is rel eased or deactivated, abrader

chi pset-@ivated springilondrd pyppbusiond 78idiseeserl oAl aQealﬁ pdapsigpl 72 with an
Figure 11A) back to its 25 point of origin. The spring

e ¢ hpmirgrilf8 2Insida howing 1f7Rewkipemdy he mafs et o& b pldiey matatia), a series
31 WD 2004/ 020034 PCT/ US2003/ 026811 176 nobves acr 0SS

a skt kvesiof papendivdlatip srrangsg honmgntabbare 1 Theauseothe abrafldrghip 176 to
abrades the skin to effectively deliver vaccine,

dr ugsve acotdh epenagelitdsini tht aliteéiions lshown By theaFigimeg tHrmsing 172 is

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
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

point of origin. The spring mechanism182 controls the speed at which abrader chip
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nunber of tinmes the user presses the button, one can
control the nunber of passes of abrader chip 176

w@eoadz008he skin treatnent area. As expl ai ned BODVULE2003/026811
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each 5 press(activate)/release(deactivate) cycl e
;efig)péﬁ’g}eg ad¥8 LA ERecd HATAL » N0 &‘?ﬁat%@&@w&dte%he skin
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contact with the skin, the depressed button

t hr emetsd of darervagd éeieesbeing #wl lacgmav ARyadiag, ﬁ‘frg?ee Of ghe rotary device.
rotate. The pre-tensioned spring _ could additionally be
desPrgssing huston Gftactivatesithe springdel pasth Yippbading surfase gwa goward the
surface rotates against the skin and can be set to a

t enskimnt a spesifici forasphitrinoptimaldp faghievesspijngapitedhe tkife This spring
skin and deliver the intended substance. The 20 second

s pr iwngld %6 tengibnedrsioghas mb owiterowitat pisssute Apersen|usaghe Prsps hutign 38, the
(i.e., not as stiff as the pre- tensioned spring) and

WO u batheaditwnagrdaforet andrroepen wguld sesul againgt @ecsubliscieesku That is, once
respect to spring 46. Pressure control and retraction

of tdiwatathrthd spripgsuterisax definey abd castntepresiunsi anhthe abradingybusface to
prel oaded spring where the spring will deflect only if
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chosen so that the abrading surface will retract

Wi t Birfict RSl TheprelfiRibned §irid@seuld hdditiehaiy 8& ddsigned . control the

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
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 control 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

32



[0084] Applicants additionally envision an electronic
delivery device. In such a device, a piezoelectric
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device 2 can be rotated across a patient's skin at
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ot hekin dpigoeirasn fashionp ahileria drpeing afidhe dreigeciematy stgionary on the
rotated approximately 180 against the skin in either
di r eei¢cgmskinhas deserikedabee, the slogemert ofthe raerprtagden may heachieved
m cr oabr ader device according to 33 WO 2004/ 020034
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drug solution or other agent to be absorbed nore
ef f ecitiolled Pyt preedoynpadsbesinpngglohdssly sprfing lve weneldy b, a téclgcian or
sol ution or other agent to be

electronically via a pressure transducer.

[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 microarray of the microabrader device according to
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applied to a patient's skin or to coat abrading
surface 5. [0087] Dependi ng upon the vaccine, drug
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the amount of force or pressure is a preloaded spring
that deflects only if a sufficient anount of pressure

wo soopoe®ent . 2. The abrader device accordi ng tBCTZUSINN3/026811
1, further conprising a housing surrounding the base;
mhee if the handle is a push button that collapses
I NSTT he base when activated, and the base rotates
mﬁtﬁk% %gect to the housing and proportionally to the
push Button col | apse, thereby causing the abrader

ol nced agahOrdf RSP Rk a AT Rt e HOB a8 abgon
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upper portion of the handle. 35 W) 2004/020034
PCTPdssSordarmeng g furrowsalongrplength gt sl§vi ce according to
Claim3, wherein said nmeans for controlling the anpunt
of f or cea handlg pigieqhing fropethe op syasg of e brwsi #1dt he pri nt ed
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upper openi ng and novabl e across the | ower opening to
abr atleurtt beprdssuteMieprgsedi.t €; and an abrader surface
attached to said applicator head whereby said housing
remains firmand stationary at the delivery site and
structure of said housing and said

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 according to Claim 1, wherein said handle has an upper
portion and a lower portion, said upper portion capable of collépsing 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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appl i cator head controls paraneters of the abrasion
process. 6. The abrader device according to Caimb5,

wok@ro23t he structure of said housing that cpert/usts3/026811
the abrasion process is a track that determ nes at
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push but? kwsiag a%@@eédo boprssseq agnst e gip At & drsirgdfsdivery site, said
openi ng of the housing; a spring nechani sm surroundi ng

t hehqnging baving o tep withenwppooparinegwvbotiendofiping 3 Aeype gpening,
a series of one or nore levers or perpendicularly

ar r whigh duthaniybadeliveyaits; i n oper abl e communi cat i on

with said push button; and an abrader surface novable
across t4mepplisetar hegsedispospddf thehppdroneiingandaneyeblgdeross thelower
delivery site and in operable comrunication with said

pus bpdningtto abradecths déliveryesite;ead of one or nore | evers or

per pendi cul arly arranged horizontal bars wherein when
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del renealins fBintadd aatommya sheadetivag sitdend derhdtwre oY said hasing and said
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hori zontal bars. 9. An abrader device for delivering a
substance into skin via an abrasion process, said
abrader device conpri sing:

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 to be fixedly 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;

a push button arranged to project through the upper opening of the housing;

a spring mechanism surrounding the push button;
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a housing adapted to be attached to the skin at a

desired delivery site, said housing having a top with
wW@roodop®s4 openi ng and a bottomwi th a | ower opREI/N§2003/026811
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conjunction w1th 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 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 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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