WO 01/ 41651 PCT/ US00/ 42049 M CRODERMABRASI ON DEVI CE Background of the

I nvention This invention provides a treatnent tool and tissue collection
system f renmpve outer |ayers of skin to provide a revitalized, fresh
skin surw&@!ﬁ?ﬁls 5 objective is to renove dead and ol dPSE{USO¥EN4% wi t hout
damagi ng the remaining skin surface and without the use of powdered

abrasive material s becaupICREPERMARBRAISION PRY1ERSUIt i n undesirable side
effects. Description of the Prior Art Dernabrasion, also referred to as

m cr oder mabrEskQBund & the BiveGRRS for 10 renoval of dead cells fromthe
outernost layer of the skin, referred to as the epiderms, clean out

bl ocked pores, addisdmteatieprokides a weatmemidadlandtissuk yollectien sysweirgions of acne
scars andoggg t ¢ scar.s.can be erased and . agin pots . and sun
damaged ski tnr can %%%‘Hy‘(séﬁ“ogfs%t%%’ Y cﬁ?JFY‘H@??d’gﬁ*g’rﬁq‘gﬂgi‘ﬁS%u@@sf ollowing a

burn i nj 6ry objestiveds t eotmve deddar@)@BER cARAitHA: Aimddif MBYGRAiNhPO tiSsue. 15
This nmust be _acconplished without injuring the | ower two |ayers, nanely,

the dernis SSRJuERE aod pathoutibeyse phposydernd abmsive mpserilsshecauspitiosat | y, t he skin

surface s ddi@latlaeliith WilRsMbioshd dgspaced 7 o 10 days apart. This is
then followed by périodi Ssi

i odi ¢ nmal ntenance sessions. The benefits are: 1. poor,
dul'l skin i $L00736 0t Rr tle resurfacing of the superficial 20 skin
| ayers, 2. Wuw' pically seen on the forehead and around the
nout h are sof t en&rmébraddmalso cefeped td a@iraiRrhdiRasidne @ks praeisopl | y caused

by agi ng.and sun ge.are reduced, 25 4. pignent changes and skin
di scol oagt i 6??‘%1‘%08&%36@5? frgm tg?\PHW&EQFt E?d?%@fpfélPékhﬂefﬁf@é@ '@ tht ogged pores

typical in apagmiUdhloupBRRI R ahd BhiRd A0t fiRanesifithyy, aR¢ 6. margins
of superficial acne marks, stretch marKks, burn' scars an sUr'gf cal scars
can be snoottwegins glacues ecaps amdiothei troaumtatic beargemsecamed @and ngiagepdigick to the

ancient EgypLy Esslur}lsdamaged skin can be polish off. Still further, charred tissue, following

a burn injury must be removed to enhance healing of the underlying tissue.
15 This must be accomplished without injuring the lower two layers, namely, the
dermis and the subcutaneous layer or lower dermis. Typically, the skin surface
is treated a minimum of 5 times spaced 7 to 10 days apart. This is then
followed by periodic maintenance sessions. The benefits are:
1. poor, dull skin is enhanced by a gentle resurfacing of the superficial
20 skin layers,
2. expression lines typically seen on the forehead and around the
mouth are softened,
3. fine, crepey lines on the cheeks, generally caused by aging and sun
damage are reduced,
25 4. pigment changes and skin discoloration are reduced,
5. enlarged pores are reduced and clogged pores typical in acne
conditions are exfoliated and cleaned out, and
6. margins of superficial acne marks, stretch marks, burn scars and
surgical scars can be smoothed.

30 Use of abrasion techniques can be traced back to the ancient Egyptians



WO 01/ 41651 PCT/ USOQO 42049 who used al abaster and pumce to renove
bl em shes and rough spots and to nake the skin snoboth and soft. More

recent | ywoahfsfh ve tipped devices or rotating brushes apdrg¥doisagsrs coated
wi th abrasive particles, such as dianond dust, have been used to renove

skin layers (US Patent 2,712,6823; US Patent 5 2)867,214; US Patent
2,881, 763; US 'PAt Hifid dabgster gmbpumitiStcPestent bRaBHs ﬂé@mugﬁigéri beata sti ck,
|

. . . t 0. 1 !
gl ove finger trhgkeOthe Bk Endify gated with an abrasive PRARG IO whi ch i s
rubbed over the skin surface frnégﬁs%vﬂﬂgrearemlb’shbmgjveadppsdndevicggsopatent

3, 964, 212 di r deteting boishespind eplitides @itk Wi hine. for flat surfaces,
i ndi ng t ool eﬁc%gg%l eipﬁg’:fleﬁo%‘g Ay digmend ai r 10

i ncor por at es otalldng qri _

fl owi ng over ?ﬁ&éﬁ%ﬂ’aﬁ%ﬂﬁiﬁﬁﬂe@fl@ub&m (Uﬁt%@%,ﬁlbﬁz@%t operation.

US Patent 54, 3887204; US Pdienfs 88760 tﬁsﬂ?”g%amm“de‘”f LCh- uses

fl owi ng wat erd tq rotate an abrasive br & ’%Sr%alﬂ%Pateuaﬁ,ammm renove

| cosened ski n9e§GHPes; |stiek, gipee fingenttimor & NpdiH I%}ItPuse in conjunction
applie

wth a |iqui dmagdghe : di ci pal .conpound ot A¥ALYE n surface
bei ng scr ubbegll.a 15 {(@hggﬁgscabgézem'efrtg%é‘ﬂ?é“@@@itblmoﬁd\gatﬂop@h{gl&ﬁgﬁtent

5,012, 797) anHS| Batents 396¢212 adifegrebogn for ampre aggressive abrasion.
US Patent 5, Os’ilzfa431.descri bes the usgu%%g%la%ﬁ'&’g ¢ ZBgchine: fosf flat | i qui d,

such as wat er  or ot SI°PPEratey 3 pratingcgrinflinggoeinénchyash rnemg@si%p@g sed tissue
er

wi t hout hHr m fhgvifigl ov@URE LG O h tissue. This device s in
conj unction \égt h vacuum aspi F g?%otcl)lﬁyttdbmr%%%by the grinding iogeratorangsf r agnent ed
r

ti ssue. The pri@eAS7888M discted tobsiadshrhdg, Gki f ace_using powder ed
al um num oxi qu%{aﬂ%a.}xi %pai d tb%g%cal corrpoéi t‘%ﬁ]‘:‘ag@ﬁ ha‘fsﬁﬁ ﬂ%&% ded

al umi num -o, d~ US'Tarent?s-A4%7andzoregte 2 vaduum- at aidiovs-108sened skin

7, 43- 2- pr eNi particledhe- THeef$atink Z2Gsp0g! | sing conpressed air, of a
powder ed, abrasive subst.a_nceg ZSS aﬁdlsigﬁ[é'yf‘s(f dfongncanewithraabquié subst ance

and | oosened 9517450t P& Exgdicing eeppeundaapplied td e A FHLE pedbSLancs is
typi cal | Y5m Ohe@icHB! s or al um num 0% gaooegh e powder ed

.z, .netal,
abrasive is bl own thr ougﬁ%icag%gﬁhn%%ﬁljﬁa@t%t SHIRFOTN ach Easerksimayeont act  end

to provide aélsebeenoised fier anivresppressive abfiC SKi rface  being treated. An
alternative s (9 gause the alum num ox?gg E@\A%g?néast%”f“%\ﬂesmbes
a pressurized jet of a liquid, such as water or sterile saline, to

fragment and remove diseased tissue without harming surrounding healthy

tissue. This device operates in conjunction with vacuum aspiration to remove
20 the liquid and fragmented tissye,

The present trend is to abrade the skin surface using powdered

alumi . . . ..
minum oxide or a liquid topical composition containing suspended aluminum

exide—{US—Patent—4;957,—7479.\US—Patent_5037~432~pr9Vides——fer—the

ressuri . . .
pressurized delivery, using compressed air, of a powdered, abrasive substance

25 i
and the removal of the abrasive substance and loosened skin tissue using a
vacuum. The abrasive substance is typically microcrystals of quartz, metal, or
aluminum oxide. The powdered abrasive is blown through a wand which has a
hole in the skin contact end to provide access of the abrasive to the skin surface
being treated. An alternative j

: € 15 to cause the aluminum oxide po
wders to
N p flow

by applying a vacuum to the exhaust side of a container holding the abrasive

powder and entraining the powder in a flowing gas stream. The powder is then

drawn by the vacuum through a treatment tool, across the skin surface to
2



30 by applying a vacuumto the exhaust side of a container holding the
abrasi ve powder and entraining the powder in a flow ng gas stream The
powder iwoldignesidrawn by the vacuum through a treatnment pEplsee@ssdesSs the
skin surface to 2 WD 01/41651 PCT/ USOQ 42049 abrade or rub oft the
epiderms and then recovered along with the skin particles in a collection
chanmber (US ‘crbaftd@mrr@eq@meztplepmu&rrebm@rec&ezaﬁma@%ﬁmeBﬁh?aklcl , 810, 842) .
Thi s process,,i i Iy Q 7 -blasting". A potenti al i sadvant age of
all of thesZ’“t@Sﬁ‘Lhéﬂé’l&gé”’?bs?r Etﬁi?gﬁ%{ﬁ"@r‘ﬁg: U Bafsat 5,802 US Ratentskin 5 and a
substanti al B3MEH2)0f FHidinGroeess axi dilando Calchd o6 have to.be properly
di sposed of, %EX be lo?;ﬂ:lj behind on or in thee sk%a%@g\/\hi I'g ﬁ%tefl%agi c effects
have been sHBWAYa286 ﬁfﬁh&?ﬁ[@ﬁbﬂﬂéeﬂ@matpmidcs cantbe iduged i the skiRi S nmateri al
has beensshaowd 4 Quissssif iAdd v changes to the ~|lupgs—in workers who
have inhal ed al um num ox‘:ugée.n@( cl&f]/\%lrng', %f'&efmélc?lgs’ Tochehaye i ben of Worker s
Exposed to DuenerigshspasediofgnasidredefMedhindsorpatdn thdlski num Oxi de” Am J of Ind

Med, 34(20; 177_8§ilhif'e999t Au%}f. Aﬁso the eyes nust be protected fromthe

hi ghl y abrasi ve dust "OWRNEFTesHN4vR peereshopa frospalmisumiededefbor or i t i s

recomrended it titskit) ehemsteid ihagbdASE LARS reat hin sks and
o St B e ¥ Rhrm o) e

gl asses to provide protection from ophthal m y damage.
Sinmilar prot¥8i®iverkers yhgebavedinhaed phimiemt oxidei (Gchwaaed. et dt is also
possi bl got hag, BgdiihC hg_abrasive material can be |left inbedded in
t he skin surf‘éce&roeshff\?l%eritsnﬁf‘goﬁﬁgttgr et ontaining, Hard) Metalsi @ed a situs for
bacterial iAlmiotmodside”SAnMMBGLH Il MeBe34ugmM-BON 1949 Xn% deyiLend or

m cr oder mabr asi on cl}oegyri seﬁ a hollow tube with and a %a5| vé nateri al

per manent afYACALY ReoPTategier e theabighipbeastre dpise vetiehasin mjuread ed tip is

moved over thies kiiibréfbe! RGP retbinhnded' AEHHINER FRR! fh2dl dtough the tube to
e n

the skin surface to renove cells abra rom QWP X& The vacuum
al so causes brepthingy maskso gk glassed fion pravidemptRectiont e  YpHtkhihiee a@Pr asi ve tip

25 duri g t Fb@pi};{tgr@t JE‘E{&&& ngr%x‘faerdpl%gt%étio[r)leig Cs{xég%gtlec(i) I}orogaﬁgrr;tg bEilng lilrreiiad.

It is also possible that particles of the abrasive material can be left imbedded in

| the skin surface resulting in long term irritation and provide a situs for bacterial

infections.

Summary of the Invention

20 The device for microdermabrasion comprises a hollow tube with and
abrasive material permanent attached to a skin contacting end. The abrasive

coated tip is moved over the skin surface while a vacuum is applied through the

tube to the skin surface to remove cells abraded from the skig surface. The
vacuum also causes the skin to be held in intimate contact with the abrasive tip

25 during the treatment procedure.

Description of the Figures
FIGURE 1 is a schematic drawing of a device incorporating features of

the invention.

FIGURE 2 is a partial cutaway view of a treatment tube and filter
30  assembly used in the device of Figure 1.



FIGURE 1 is a schematic drawing of a device incorporating features of the
invention. FIGURE 2 is a partial cutaway view of a treatnent tube and

filter |y used in the device of Figure 1. 3 WO 01/41651
PCT/ Usma%b@%ggﬁgl GURE 3 is a schematic drawi ng of the vEELHSP¥4284Y path of

the device of Figure 1. FIGURE 4 is a cutaway side view of the end of the
treatnent tube. FIGURE 5 is an enlarged view of the circled portion of

Fi gure- SA- 5 Fl| GEREEREA3 a9d Jcﬁemﬁfcedrg%@vgythgi‘gguuﬁ q@m%%m fferent

treatment tupes usable with the device of Figure “and 7B are
end vi ews ofdeViEeot§igugiliferent treatnent tubes of Figures 6A and 7A.

FIGURE 8 is a CURBBREA i f. the d of sl oped treatnent tube. 10
FIGURE 9 is a cutaway 51 gqyllcag)ﬁ/ glfie%ﬁ‘émgﬂbe e(S‘Fl ogtb[e ARt t4%8at nent  t ube.
FIGURE 10 is a cUIGURE Sisde enlinged oewafvial cireld pbRh B Pigutepe. FI GURE 11 is a

cutaway sgide vie e _end of a treatnment tube wth  a second tube for
del i very§of a su%ﬁ@@ﬁgﬁtg f“?dce)gﬁ’req{i’ qutayyay. side igveURE typAdifierent si de cut away
Side view ofirchitneilieolsable Wi thdBMoc o By Lh an enl arged, sl oped end.
FIGURE 12B is an _end view of the treatnent tube of Figure 12A. FIGURE 13

is a side cutawaVI@VBES\6Rwnd (7B tre enddvieks af theepidrdifferdnthfeatidnt h an

enl ar ged, sl > A 20 FIGURE 14A is a view of a rectangul ar
shaped treatt%ggfglg%g\éga@ﬁ?ﬁ" t he handl e being the conduit for the vacuum

FI GURE 14B is a FIGURE ishdetawap¥id®liew e RNed of a 8opdrdammat ysbe with an
enl ar geﬂ rect angfgéﬁkgshaped end. FIGURE 15 is schenmtic perspective view
of a furPher ver 9 1§ 2 sufayay, side viewcof thoread iofig fapered teeatnmdnt t he

invention ipgRrporating a rotating abrasion

~ FIGURE 10isa cutaway side view of a valved treatment tube.
FIGURE 11 is a cutaway side view of the end of a treatment tube with
a second tube for delivery of a supplemental treatment fluid.
15 FIGURE 12A is a side cutaway side view of the end of a treatment tube
with an enlarged, sloped end.
FIGURE 12B is an end view of the treatment tube of Figure 12A.
FIGURE 13 is a side cutaway side view of the end of a treatment tube
with an enlarged, sloped concave end.
20 FIGURE 14A is a view of a rectangular shaped treatment surface with
the handle being the conduit for the vacuum.

FIGURE 14B is a cutaway side view of the end of a treatment tube

with an enlarged, rectangular shaped end.
FIGURE 15 is schematic perspective view of a further version of a
25  device incorporating features of the invention incorporating a rotating abrasion
piece.
FIGURE 16 is cutaway side view of a hand piece for use with the
device of Figure 15.
FIGURE 17 is an enlarged cutaway view of the circle portion of Figure
30 16.



piece. FIGURE 16 is cutaway side view of a hand piece for use with the
device of Figure 15. FIGURE 17 is an enlarged cutaway view of the circle
portion WwHobutksr € 30 16. 4 WO 01/41651 PCT/ USOQ 42049 @f/ﬁ%dofigow
Description of the Invention The invention provides the capability to
perform m crodernabrasion wi thout the potential health risks or hazards of
using a flow ng, powdered 5 netallic substance such as al um num oxide.
This is generally acconplished by the use of a tube having a treat'r'ren'lt3 :['I p
Wi th an abrapiye MBLLEb@In FEEROSRLLY attached thereto. The term "tube” or

"tubul ar" used herern Terers ro anzel ongated hol |l ow structure of any cross

section, which i nEheuoeentionugrovidesnthe capibilithy &8 fepford [ﬁigwagma%\}llﬁion square or
rectangle cro ection. .%'e ahtgr_aswe 10 coated end pi ece, Ich may al so
have vari ouéw’(sﬁl?(?“?'éﬁ%ﬁ?tegﬂ alth: Fighss ors bagardsnef, usingny floaving: qomeldretio t he
treat ments t i petaflic REbstRDYARAIAE aﬁﬂﬁndn%ﬁﬁ&hgagﬁbénefag£2§%&%ﬁéi%§'bée tipis
rubbed over the skin surface being treated. % b at’ed .

i nst r ument atheHsaPEbMbe devives trratumotitipwith| aneibtasios nékdtiab Periahémagal il ter

| ' ki n
stem for c of ot he skin cellg remved by the procedure, the s
igl | s being %@L%gpltﬂrege?%d pher G tﬁb%o?re W&’“lﬁ’bl wied; fﬁlhéegéﬂntqah portion of

the abrasi veeldrigated Tolowvasistiie af sy *idiS sbAtioRBIhRY iA0uddl! biRendtoNt act
bet ween t he skigrat and the abrasi \?gycoat ed tip. Figure é% s‘}r!]l%vvs The overal |

syst em whi cHTES% é‘e@“ad,h%‘(%éi%ﬂgarsmr\mp@hglesmslsoaleaim? \z?embmsmrrp 34:31 32| v
OFF | t . : re.the...20 vel of vacuum an

(1']th0 a?j\@‘usg&B ?%g e\?i@%ﬁ% %#ée}p%lgfﬁaﬁgé’gg%uﬁr%ﬂ?ws %’éﬁﬁqséﬁe%@f‘%he .

i nvention, ghawvire seoured edthenrebtenetip of bedentovilaaRd RferdtifpeabiRUsinBg 10 is a

filter assen“gl 1§ A ed- to HA&H lter asserrb!Ty 18 s a hollow tube or

wand assenblayr%'ffedBdsh“\m‘?e‘ﬁWefmss Sutfpserheingitrpated. The geheranddelatedhe ot her end

of the filtafsias®abby alldpiotidePR VRGLALIG R GnY AT YHBRI BPer 2stes® | OCAL €d

i nsi de the housing, 10. ) . .
for collection of the skin cells removed by the procedure, the skin cells being

15 aspirated through a hole or holes in the central portion of the abrasive tip. The
vacuum also aids in making an intimate contact between the skin and the
abrasive coated tip.

Figure 1 shows the overall system which comprises a housing 10 which
encloses a vacuum pump 24, an ON/OFF switch 12, a gauge 14 to measure the

20 level of vacuum and a valve 16 to adjust the vacuum. While not necessary for
operation of the invention, shown mounted on the external surface of the

housing 10 is a filter assembly 18. Attached to the filter assembly 18 is a

hollow tube or wand assembly 20 upon which the treatment tip 22 is mounted.
The other end of the filter assembly 18 is connected to the vacuum pump 24
25  located inside the housing 10.
Figure 2 shows the wand assembly 20 comprising tubing 26 connecting
the tip 22 and filter assemble 18. Within the filter assembly 18 is a filter pad 28
which collects the loosened skin tissue and prevents the skin tissue or collected
body fluids and oils from entering the vacuum pump. The various different tips
30 22 are discussed in detail herein below. The tubing 26 is flexible so that it is

easy to manipulate the tip and to allow ready connection of the wand assembly

5



Figure 2 shows the wand assenbly 20 conprising tubing 26 connecting the
tip 22 and filter assenble 18. Wthin the filter assenbly 18 is a filter

pad 28 w8flhmesO! | ects the | oosened skin tissue and prev@,ésoropﬁ,@ki n
tissue or collected body fluids and oils fromentering the vacuum punp.

The various different tips 30 22 are discussed in detail herein below The

tubi ng 26 i 90fdseXh RipBerS Rolfdd lextetisid €asy,.t [ ate.the tip and to
al | ow ready cor?nect ipg% o? theXV\e/asrll(5 ggs@néeygngﬁaop%%f%féﬁe Ff’ﬁff‘/pUSOOI 42049
20 to an uppesemhlyl 1Hwnéxt eommicctnr 3ibeodR tohethexiper Sadcesttié fspgtemOofse he filter

assenbly 18Va£1udma connect.ar t ub f32.on the tip. Since the system uses
vacuum the 80Hneél%| ORSCAPE Aap _-sseélg}g-r ng. A |l ower holl ow extension 34-

ext endi ng from t helofiet hélfow @aERIFAl M- exteddink tiom tHe At} sBmBBLEHing hol e on
the main_housing. 10Q. The filter assenbly 18 is easily rénovable so that

g ) i :
it can bé r &Bpacerichirg bole onche painibentingarld. dihfidseassefibly TRés edsily trati on pad
casily {1 o Thrapero B84 LiPbafiRRhERES SpRR ol Biton®hal ot s air
pul I ed t hr iligition lped 28 insele tizesflemhbysinkS] & @tdhes thealdbris Mift QUEWEaY &EUUM punp 24.
10 Figure 3 shows the flow of, the air streamthrough the vacuum system It
conpri si ng ﬁa{‘)&%@ﬂ’rﬁhﬂ’ﬁb?@@aq iﬂfeelPWSrs}é‘?%W W%{Ontﬁtﬂﬂﬁb@% peledh connects
the filter moﬁg)ﬂht:ﬂﬁaugmbtmg%%@_MMMU%&L@&@% gonnecting the filter

assenbly 18 to the vacuum punp 24. The vacuum pu IS operated at a
fixed spled to pFeyrch showsthedowad themit eveaim thfoughah¢ vauumbsgsteavel of vacuum

15 applied . ment , tdip 22 t e skin, g.valve 16 vents air
into the s;tg{ogﬁglgltngE?é‘@%ﬁé‘f%%’@gﬁlﬁ%m@ygg’ R‘fﬁ‘é‘&%ﬁﬂ” 94S al | ows t he
level of vérufitertto the treatthdéndrtpd22 Ghd GALSE lind B6 MRAGEHERY RHETHIEAN be

operated at different speeds to change the |evel of vacuum applied.
Referring t 8SSEmblyrld to the, vacyum pwmps24apbhe watunmymwaph24 seoperdted 26 t 0 a hol e

20 3 8 in thged &ead Ehlodhlds fde i ' r ht int.o contact with
skin, the vaecudjr%h cauElltong the sfik‘l;ggﬁf% leg'ggﬁééé%%@ﬁpqggea%eﬁ totfé’a?%‘ffbhened
surfacel®dn tpmiee tigtougtOthefirepingent tip2Rrenhe tkif).a Hivd De védibeir igommUal | y noved
across skin the [.Qu gened surface {abr ades the epiderm s dislodging cells
fromthe suf¥Edh ¢ E‘Sh% ucing the amount of vacuum. Gauge 14 allows the level of
vacuum to be monitored. Of course, the vacuum pump can be operated at
different speeds to change the level of vacuum applied.
Referring to Figure 2, a vacuum is applied through the tube 26 to a hole
20 38 in the treatment tip 22. The tip 22 is brought into contact with skin, the
vacuum causing the skin to be pressed against a roughened surface on the end

40 of the treatment tip. As the tube is manually moved across skin the

roughened surface abrades the epidermis dislodging cells from the surface. The

vacuum causes the dislodged cells to flow into the wand assembly 32. The

25  level of abrasion depends on the level of vacuum applied to the treatment tip
and the size of the abrasive particles attached to the treatment tip.

Figure 4 is a side view of the working end of the treatment tube 22.

The end of the treatment tube 22 has diamond grit 42 preferably adhered to the

end of a metal tube by a plating process using nickel 44 as a binder. The nickel

30 44 is applied in a controlled manner so that sufficient ﬁickel is present to hold

each piece of diamond in place, but yet allow a faceted portion of the diamond

6



vacuum causes the dislodged cells to flowinto the wand assenbly 32. The 25
| evel of abrasion depends on the |evel of vacuumapplied to the treatnent
tip an ize of the abrasive particles attached to ‘hﬁ” nt tip.
Fi gure %V???/gﬁglfde view of the working end of the treat rrlr;sn %@%2‘}4 2. The
end of the treatnent tube 22 has dianond grit 42 preferably adhered to the

end of a netal t b latin rqcess .usi ng njckel. 44 as a, binder. The
ni ckel 30 45?%1eseX§%%F1 téggl?aﬁp 55 e%ﬁf&Sﬁfagﬂ’_nﬂﬁFﬂY ngthe CHUinE £48si cfent nickel is
present to diahéhd patiblepsiZCsf busl @003 idcResP(ACE mitbnsy SPro@idkPw a facet ed
Char p. edgessU 88 GBI FRPAHRLY SR AR Tase HANeVFin iamane sardrles Bomond. par | cl o
sharp edges :

size of aro i g - i n r.odu Lsmoth and uni form
renmoval of i%?ﬁggg%gggp?ﬁmﬁﬁégéz |ggn%§1e§ %)alrnlgfig egﬁﬁe%tmlevggootf_tﬁl -50 to about
150 mi crionsabeasipnb thelsrger pantiqjcndmk:eingihﬁc{nlsslémtcgllseane:cmrtbfnﬁﬁg ?l’ﬁi‘(&ﬂl Ioln t he I

| arger particles renovi re ski.n ce and perform ng the ce renova
nor e rapi dIanoF%\%?fgf?p“iﬂg ﬁf)?ge‘ﬁeé’rﬁ Ipélgt_“iersé‘r‘iwlﬁ'ﬁedée flﬂ%“sd@PrHes can be
damaged andddnfaged ¥nd iBjuby' theSRBAU AWCkhird idyeks o YIGh SarPbccRK! YeSatheOCCUr . Very
fine particles renove few skin cells and act nore in a polishing manner.

Ot her  abr aRArticdesniemene 4¢ve skigells ard a¢tumpreuim o rolibingonannbe haied to t he

treating to : i.Q- tip.] f _can,have r ened syrface cut
into the en%lr?sﬁ’gr&é%%a?%g&e&eag “3’}‘,“6{’3%9 &8 P5 B0 (E?%tSEF%Qe%’Pgé%‘gut 100 grit
(151 p)10pr ot crethe zipdeelf s hafeg goeghenedashrfhdeiat ifR6 the caddhdiest. Afseabout a 120
grit (127) terjal provides a m | evel of treatnent. Particles with a

hi gher grit%(3® r.h%ger‘}a"rhllm’é‘\“?eo"b%?r‘g?giogé)mo ﬁéh(kﬁlpﬁbaf%’i%_raec%fsea pol i shi ng
effect. O %&%gg,e) PRRMheft Eﬁf?ﬁ%agg‘hdd ﬁ%%a%m(@ﬁ\ﬁnma%%%&s known to those

skilled in e art, such as i con car icon o _ and various
met al ni t r amedurgdgvebef trestgkni. nPyticlesewinh a hipherdirabe) dmall sizapartitiegym oxi de. The

di i terial d ) t th d assenbly 20 are not
Cri e al - FOg dPet et o vy BelBingoqtikeie Of poise ey UG b & 12mm 20
CD st ai 1y eSgbrasfveehatbie kil & RISk ARCE 44 ApTNes Siﬁé’énee’arsipg-zeThe

stainl ess steel/ dianond tool can be steamor chemcal steri d between
uses silicon oxide, and various metal nitrates can be used in place of the diamond or

aluminum oxide.
The dimensions and materials used to construct the wand assembly 20
are not critical. However, a preferred treatment tip 22 is formed from a 12mm
20  OD stainless steel tube with a 6mm ID and a diamond coated end. The
stainless steel/ diamond tool can be steam or chemical sterilized between uses

without damage. A first alternative would be to have a single use or single

patient tube, which is made of plastic, the end being coated with aluminum
oxide, or similar abrasive materials. The abrasive can also be adhered with an
25  adhesive. A further alternative would be a tube, which could be stainless steel,
plastic or other stiff tubular material, with a suitable removable and replaceable

tip or a tip with an abrasive end surface formed by a machining process.
Figure 6a shows a removable disc 46 sized to fit over the end 40 of the
tube 22. The disc 46 has an abrasive end or abrasive material attached to its

30 outer end. During the procedure various disc with different abrasive



w t hout damage. A first alternative would be to have a single use or single

patient tube, which is made of plastic, the end being coated with al um num

oxi de, okvpémikar abrasive materials. The abrasive can a}hgeﬂ}ggwﬁ ered with

an 25 adhesive. A further alternative would be a tube, Ich cou be

stainless steel, plastic or other stiff tubular material, wth a suitable

emovabl ¢ anchafaARkisGaah be it Abeduld B o AR Y8 EAL Ay face ormed
as e dai

by a machining process. Figure OWs a renova ROHE s ed to fit
over the enddig@s)db cembe diseanded22. The di sc 46 has an abrasive end or
abrasive materi alat d.toits 0 outer end. During the procedure
various disc wit hﬂ% e%’? é?g*’ﬁt‘?%%?aﬁsa%s\? ¢ Biyaasmachinng hesortare049

char act er i stiscshomanirb&igundse< had grd idnd mdhndr & %%flé?in-kﬁllfxrﬁﬁ 1e procedure
the disc(s)_46 gﬁim be di scarded. The end of the tube can a

so be made
abr asi ve by HaERndshaped ReEcsectippndd areamaiseth gmrihg surface foreabratiingaincanyb i n a

manner comofleki&ial rhd Q9 i shaped o] ecti 48 are

rai sed on the}egtlﬂé}?azggﬁgg walt)ér g%'ldahrgt%i tr% gﬁ%ﬂgft#oteﬁc i“é%&d’ #ﬁe@e\ﬂgﬁéﬂ be simlar
to the constFhectip @s shéwmim Figard 7rehalalsbi beeproviddth evhidhDraed SfoRMshsi N Fi gure 7b
can al so be tﬁr ov(i' deqd whi ch raised portions _tapered and oriented in only
one directi dAPTTE] ARY pentesl in cg’:l:?V\P‘Eee §FLOR Bl to Resaw; (Sethn exgsnl theonl y be a

f ew t housandgotmf walﬁldid]%hbbiagféw UGk %Y%Sf(f)sg?g{grh, 19 a@fﬁE@ed%xﬂgotﬂf the

surface. Besides providing different neans asion on e end of the
treat menk0 t i39raping ofiee susfaeeour or shape of the tip can be varied. Figures 6a
and 7a show a flgg.; flat end can provi.de a greater surface area in
contact with theB’ae éllglgﬂ%{%v-rm% défgeé?rgsg’%]é ?(gﬁ%\?%{fm(ﬁ“ fageefclhels. A

concave sur ftesaemens tip 32 sthe\eontbilr dri Gibipeofthe tip cPHY Vel Bhutistdd dufle vacuum
applied to the skin surface results in a nore uniformwcutting surface on

the skin. For sBawiadlat gpd o Ihe flgf endjcpn ipsayide a greatemshfaboerse iimnentsdie r oughened
ends can be ghPipedkinds: Lile reGlcdur r pered, rounded or cone
shaped, as shown in Fi g%:%\é%,s R ore?et e(? sg{ﬁriée%acteh%u‘rg‘vcé)ﬂcagﬁrs’f"ri%cgﬁs such as the
area betheershowe ircFigete 4 inicanmctios e/ith 2he Vdvaut applisd tdIRS slan ¥agaegm punp 24
whi ch gener at S & constant. | evel. of . .

results in a more uniform cutting surface on the skin. For easier access to

difficult to reach locations the roughened ends can be sloped, as shown in

Figure 8, or tapered, rounded or cone shaped, as shown in Figure 9, to better

treat curved surfaces, such as the area between the cheek and the nose.

20 The device uses a vacuum pump 24 which generates a constant level of
vacuum, which is controlled (lessened) by the venting of air into the system by

the valve 16 mounted in the housing 10. As an alternative, the full vacuum can

be applied to the wand assembly 20. The level of vacuum can then be

decreased by air vented into the system through vent hole 50 by adjusting flow

25  control valve 52 mounted on the wand 22 or treatment tube 20, as shown in

Figure 10. The valve 52 can be configured to be a simple on/off control or

variable so that suction can be readily adjusted by the operator while
performing the procedure.

While the treatment tube can be used alone to abrade the skin and the

30  vacuum system can be configured to primarily pick up 4the loosened skin cells,

it has been found that applying the vacuum through the hole 38 in the end of



vacuum which is controlled (lessened) by the venting of air into the
system by the valve 16 nounted in the housing 10. As an alternative, the
full vacwgoiuagss be applied to the wand assenbly 20. ThePbe\,Y)g}m/&{mvacuum
can then be decreased by air vented into the systemthrough vent hole 50
by adjusting flow 25 control valve 52 nounted on the wand 22 or treatnent
tube 20, as ghown in .Figure 10. The valve 52 can be configured to be a

si npl e on/ of MEIFAIPYF UBAV Rroyides pp anexpestad advantege. obhecskin bring teeatid v adj ust ed
by the oper ajsquiyhhdEnst BRY b I : G I j treat ment tube
can be used alq)gne téo ab??dégp{sﬁg%gkfhﬂgglgﬁgfﬁéejﬂw%ge%//é{avgh%rsntog;ﬁ/]s?tnes can be

confi gured tabrptiomand [rgmevat ipregssst hSedling seffi@chbieki mircmisks the levelng®s been found

that applyin hrough the hole .38 jn the end of 8 WD 01/41651
PCTI USOQ! 420%“%5“%@%%%%%@*‘%’%“’% ”&gﬁe\%“éﬂesﬁ%%ﬁ%’fﬂi’é’&s@wawant age. The
ski n bei ngy t Figaieedisipartipulatipdffatioe Mbkn (528 iR BSRSIcMEn With-a va i49Gr easi ng the

ef fectiveness of the tissye abrasion and renoval process. Sealing off

anbi ent air PRVidesa farger surace agsp forthe skinfabiativeraatesal chrtacthr asi on nor e
aggressive. The cOGA¥LiHe}t Radstiofh ' ks 4 i articul arly
effective when used 1 n conj uncltolﬁ’o%ﬁteﬁmgm\%g%fnca%ﬁy anp e%es a | arger
surface ar eaabiranivet ¢ratesikénd/ 3yr58swhich iseflat randlsloppett ac tlopdiSardi Edtichveer

variation, the,treatnent_.ti ca ave an enl arged _ abrasive coated end
56, 58 whi ch™ic8 2} F‘i‘i‘”‘b‘r?a"%‘rfgspﬁéc%‘f 1£reéb°§&V%{hd Wit avisgledliia shown i n
Fi gures 1@A mBdedtdr shpeAd Bﬂﬁ{a?i-b_e\ﬁbéd Rr @plinghie NRLEm e eftictd e center of

the end 56 may be used for applying the vacuum the e?ﬂ cacy o{) t he
abrasi ve ti ptheabrapee tiprparhedapinyed 8y nenssyenablioldsF8abersid Riguee &2BisFi gure 12B

i d vj | | flat, sloped abrasive tip with
mil t1pl o optniiinley Rl &XATRRR &e i, Dt ARt ¢RS B milicls Face. an

end vi ew of ¢peaings fonapplicatibrpofthe Fad@umeo ik skaiduefabVAen endiiBvloRhedPpeAr ance.
Further, while 15 Fi ggres 12A and 13 show the end to be part of the

treat ment tifPnsdVe P Opigrred3 would haye  similarppearancei ddwthes whilban i n
Figures fa angy 801208893 sk i [ Lutility in
treating Iargguf | at body gurfggggﬁggﬁﬁgggﬁ‘ﬁﬁgg%gf% géatlztkco obel>/egs of an
i ndi vi dual . atseparet@nreheebloepwsedswiimvwan an |Fgwes 6a and 6b.  These

configurations have particular utility in treating large flat body surfaces such as
the chest, back and legs of an individual. They can also be used where a large
abrasive treatment surface is desired but it is preferential to spread out the

20  applied vacuum so that it does not aggressively suck skin into the tip or suck
the skin into the tip at a single point.

Figure 11 shows a second tube 54 mounted on the treatment tip 22.

The tube could be used to allow the metered use of chemicals to enhance the
abrasion or supply or other liquids to reduce friction.

25 To use devices embodying the invention the vacuum is applied, through
the treatment tool, to the area of the skin to be treated while the abrasive
surface, which surrounds the applied vacuum, is moved over the skin surface to
be treated. The abrasive tip is typically moved over the skin surface in a
circular motion. However, a combination of vertical and horizontal movements

30  of the tip, with or without the circular movements, may also be used to assure

that the skin area is uniformly treated. Also, if a particular skin blemish or
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abrasive treatnment surface is desired but it is preferential to spread out
the 20 applied vacuumso that it does not aggressively suck skin into the
tip or swako4idse skin into the tip at a single point. Figdf@sdoka8{0Ws a
second tube 54 nmounted on the treatnment tip 22. The tube could be used to
allow the netered use of chem cals to enhance the abrasion or supply or
other liquids to reduce friction. 25 To use devices enbodying the invention
t he vacuum i 2bngspelityds torbertaratnd. Thardp motign gembe feswictedite that@agicular of t he skin
to be treat ﬁﬁm‘@@h'&tﬁ indbrasive surface, which surrounds the applied
vacuum is ved over the skin surface to be treated. The abrasive tip is
typically noved o¥murdshiédAs kndn14Bishawe enielorgated itreatthent endtwithna lddgsvever, a
conbi nation of _ ical d hqrizontal novenents 3Q of the tip, with or

wi t hout the EFPHLPRY™ ??gﬁ’ém’ tca‘ﬁFHy@L'% Ba‘lb‘@f%@&ge glgna L thisscase, fhe t he ski n
area is. ugif aevite/ndsiviad @ehtméMtSPadddilikd aR@Sdr] fidleingtél BorRbiGdigy 8 9 WO
01/41651 PCTI USOQ 42049 abnormality is to be treated. The tip notion can
be restri ct edetradipg et asepsof iar  portion of the skin. Figures 14A and 14B
show an el ongat ed ith a l.arge central eni 9 for

appl i cation of thghé%%%?%g\ﬂ%ﬁ?omn Th e Egs'iﬁ ‘P’ﬁ usoeﬁgégf ce has wide
treat nent, sheteal skinksbraionrotedut disChReaicvd, BRIRsicvRr atiRgSvileps  debradi ng
flat areas of skin, The further enbodi ment shown in Figures 15 -17, while

useful for gaiEahaveIseriousburas i PPdcaTe the deads s dad) chaserretisshars
particul g5 ulddhdvel, N@Elﬁﬁn%%ﬁsgﬁg %xi Shet $hd AR O fBiud@ie gﬁfg&%ve the dead

skin and charred tissue 10 renove enoving this tissue after the
bum can r eduoginfdetiopsises the Headytissuefis a hfcatidn wirere harodultbhetexitecml Hidessue is a

| ocation where hagnf ul, bact.eria can hide. resently, . devices to renove
this dead and chaf F&gYi g%‘ﬁ%esa{f’ere@gm Lhis SFMCI?E’I"&%S%‘@‘.‘C fl‘iea‘?aél@g are _
cylinders cogafagniiffatted]i Fraiaeithre Byldirs @oBd Ghthafifnond AbaAkRe wiichiir@n el ectric
notor. These are essentially hi gh-s_gheed, hand-held 15 grinders. The

procedur e i sTotated ywWith, aih cleetnt grptet e r Ehese aregessentisliyvhighispende handshedde to reduce
the spraysgegfnfred ThBGTbAaGre! i ndlEP Eve%”&oﬂ&l Ad 3le E[Fagélsc%ch are
suppose to reduce the spray generated. Besides the mess and potential medical
risk to medical practitioners performing the abrasion, it is very difficult to
uniformly remove the desired tissue.
An additional use of this embodiment is to reduce major scars. These
20  scars can be caused by severe acne, where the skin is heavily indented, or in the
case of trauma, the scar may protrude above the skin surface.

A device which can uniformly remove both the charred material

resulting from burns and reduce trauma scaring is shown in Figures 15 - 17.
Figure 15 shows a block diagram of the system comprising a console
25 110 which houses a power on-off switch 109, a vacuum pump 111, a gauge
112 to display the vacuum pressure, a control valve 113 with knob to adjust the
vacuum pressure, an electronic control 114 to power the hand piece motor 115
and a cord 116 which connects the hand piece 150 to the motor control. A
canister 118 is used to separate the tissue and fluids from the vacuum air while
30  acontainer 119 holds sterile fluids to irrigate the diamond disc 130 and the area

of the skin being abraded.
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risk to medical practitioners performng the abrasion, it is very difficult
to uniformy renove the desired tissue. An additional use of this

enbodi ”EWodlﬁtmé]s(f reduce major scars. These 20 scars can be caused by
severe ache ere the skin is heavily indented, or in tRETUSHEROY: traum,
the scar may protrude above the skin surface. A device which can uniformy
renove both the charred material resulti ng from bunms and reduce trauma

scaring i s shown re | agram of
the system conpri Eﬁ%g&%g‘%s%% s ﬁézsﬂf)te i S}W“ﬁlolﬁsé%ur%ll \%ﬁﬁﬂﬁgoff switch
109, a vacuuhandugigcellbD,is argm@abréd]eZ lBDwﬁlcﬁpi fyndvhiste Vcﬁcdlaaﬁin@.r ggsure, a

control valve 113 wi t.h ob to a t t . vacuum pressure, an electronic
control 114 P‘Efaii‘b‘?/\ﬁqu‘%i?%é’ﬂﬁm}ﬁ %‘}éé’% rSFa“ES.Bbra‘é‘ﬁdg% icsed ta stradshi ch

connect s thétﬂé%m}f@&emwommm?t&%%epw1 }cmd%db %ﬁbﬁﬁfﬁ%&rw i s used

to separate the tissue and fluids fromthe vac umair a cont ai ner
119 hol ds5 st 33 which|igpetiyated tyrthe gafof ¢ontrold] Hmpnehtel ex tlicthndrpiedahe area of

t he skin bei br Q Q PCT/ US00/ 42049 = The pi ece 150
is constructggagtgms ev\llﬁt?llrlls V\%:?ﬁ% d%gg WII‘W“h@ ﬁ’é"ﬁ!frfamﬁf%é“ ‘is a

rotating abr adeing 132 pydvideb fluldl foeirigatne THy Mel QREI26G- as/érboopahfaﬁd ve coating
130 working end of the rotating abrader 132 is used to abrade the skin
surface 131 REEHRITHHOMIE thadoosered skip améghwa@ﬁl@w Geking) |3 %eis @copduit ot or 5 133

which i s act fyaltaty 4 Dol ﬂs}éeaf&?&er Rraddh s SRS ShpQite O B Pl ece. - An

alternative I1s t0o us not s &t on and
of f. Tub® ngcdidctpd t thdgmrtidlaicallettom systlemglai&and vaa[hms sdured Ul 1al The acts as a

coolant and aides in.re vi t he | oo ed skin and char particles. Tubing
135 is a condifit™ W“bar‘%@ ﬂ%gha&g\%&ﬁzg& fR P¥ ¥aquyme el LGy Joeaki te, the
opposi te endaliekagps Hids GNNECHe dndter ﬁé}ﬁopaﬂﬂe%ﬁdﬁ&u el%'c%ﬂa podeHt£M 118 and

vacuum source 111. The vacuumis naintained in the hand pi ece 150 tip by
vacuum seal 9Bte hypdpiecs agg encmss%wvéb@d@usmgularé theippesf endhi 2raftwictpor t i on  of

e N L T L
t he vacuisn B'éleoiimmsuedgaflﬁileﬂfaplastxc for visibility, structural plastics or any of
numerous metals, such as stainless steel or aluminum, frequently used for
medical instruments and which can be easily cleaned and sterilized.
As indicated above, the console 110 houses the vacuum pump 111, the
vacuum gauge 112 and the control valve 113. The adjustable vacuum is used
20  to provide a negative pressure between the skin surface 131 and the abrasive
130 on the rotating disc 132. The vacuum also sweeps away the debris and

irrigation fluid. The fluid and debris is separated from the air by a filter in the

collection system 118. Irrigation fluid, contained in a sterile reservoir 119, is
supplied to the abrading surface by the tube 138.

25 To operate the system, the vacuum is set to a low pressure (for example
10 in-hg) and the motor speed is set to the desired speed (for example 15,000
RPM). The open end of the hand piece 150 is placed against the skin surface
131. The vacuum causes the skin to bulge slightly and be sucked into the open
tip 152 of the hand piece 150, bringing it into contact with the abrasive surface.

30  The reduced (negative) pressure also causes the irrigation fluid to flow into the

hand piece, thus lubricating and cooling the surface to be abraded. The on-off

11



15 be constructed of a clear plastic for visibility, structural plastics or
any of nunerous netals, such as stainless steel or alumnum frequently
used forwomediesal instruments and which can be easily clgangshoando
sterilized. As indicated above, the console 110 houses the vacuum punp 111,
the vacuum gauge 112 and the control valve 113. The adjustable vacuumis

used 20 to provide. a negatjve pressure betvvegn the skin surface 131 and
the abrasi v&utiap 1bh ig Aepressedastanige dhe moterp The, Band pigernis e moxedbps away t he

debris and ajoﬁlg 9@ khplte dtthding INPrdnldvingd @O dis@ROhAScdnfes SRRAMARE from the
air by a filter in the collection system 118. Irrigation flurd, contained
in a steril evithgbeabrasive sutfdce. i The dsbgyfldvesghtough the vabraivhipgddphmte by t he

tube 138. 25_T erate the s em.the vacuumis set to a | ow pressure
(for exanpl &% %ﬁ9ﬁ Nt ef/@{eﬁﬂ%r speed is set to the desired speed

(for exanspl e 15, QQGndi¢¥dd abovd) eheOeisiveidriade dah Be pvilieRiiiRnylReysl S pl aced
agai nst the skin surface 131. The vacuum causes the skin to bulge slightly
and be suckeuchasthy adiamenderating, maghined sprfpgeeoreyen agpisemirfassuchies ngi ng it

into cont acti?#cgrgnwghé%pg%g{fe e surface. 30 The reduced (negative) pressure

al so causes eflrrigatro uid to flowinto the hand piece, thus
| ubricati ng and &ds, thegizelven beivireddrdnoa baegeadbrastiecurfidecfooburat fo a 11 WO
01/ 41651 PCT/ U§00[4%84g tbutt n 117.is depressed starting the notor. The
hand pi ece PSRRIt ABTAAET forsmallSurgieal 3% ace, abradi ng and removing the
tissue tjpat comesyhiRtMe GRRhRGE hasVbeeh shé\en AR Asdc¥iBed WithaCRrentbigo debris flows
through the vacuumtubing 139 and into the collection chanber/ filter | 18:
5 As i ndi catdifferen embodiments dharend] iy avilk be pppreciatethbythoge skillefidd theartrany way's,
such as by g gi ARACRAEIAY. IR NERRE S’ A5° opghudiy Gk od glang Surface
such as in a conmon cheese’grater. SO, the PTECan BV A 8d from a
| ar ge abr asiwithostiddpattingifeom kher spirittadd dcopeesfchd inperitivh a3 ldefistdrbyftae snal |
surgical scars. 10 Wiile the invention has been shown and described with
reference t@CCHRRAPEREAAMShodi nents thereof, it will be appreciated by
those skisl |l ed i n fhexahie, thidcutldodd hdthive 1 bk PréVidedtlydl Jaou#MPOSI ti ons and
operation nay be made

pump with controller housing but can be provided by a centrally located

vacuum system such as may be available in a hospital or medical facility.
However, to prevent contamination of the vacuum system the filter assembly
should be provided to collect the tissue removed. The abrasive tip has been
20  described as formed by adhering or attaching an abrasive material t thereto or
machining the surface of the tip to create a roughened surface. However, one

skilled in the art will recognize that there are numerous chemical and

mechanical processes to create a roughened surface on the end of the treatment

tip sufficient for performing the process described herein.
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wi t hout departing fromthe spirit and scope of the invention as defined by
the acconpanying clains. 15 For exanple, the vacuum does not have to be
provi ded uum punp with controller housing but can be provided by a
central l y‘b 8@31;@8 vacuum syst em such as may be avail abl £GHUSIHYEDI tal or
medical facility. However, to prevent contam nation of the vacuum system
the filter assenbly should be provided to collect the tissue renoved. The
abrasive tip has belaim:20 described as fornmed by adhering or attaching an
abrasive material,t thereto o machi ni ng. t he surface of th ip to create
a roughened surfabe. I-g\/\i?/vgf,fr%ﬁ%mmg% IpPgH’n? rPft'bji‘S fsr gy o?e‘&‘ﬁ’gni ze that
there are nunerousomfteigcal and mechani cal processes to create a roughened
surface on the end of the treatnent tip sufficient for perform ng the
process described her et fPureeofp@agmmgasd1 PCT/ US00/ 42049 | claim 1. A
device fog renoving pog ttﬁ&”@itﬁ’fantﬁ?asﬁ)étﬁéat %e{i@ tffeo%k{thhe ayiy S ng. a
source of a vacuuns-and 5 a tube W th an aprasive treatmen |% t hereon or
therein for di sl didlgiigigg cdlsfionf « anface beind acred)ehamaubé being awachédhe t ube bei ng

attached to the gsource of. vacuum so that a | unmen through the tube has a
reduced pressurea’ﬂf’BPréFr?%m“BW ﬁostﬁ?te% meR thropg ﬂéFn“B[’%ﬁ?S HFesyess o

surrounding the pﬂébsarememtm@@%aan@ﬁein@aé&ppéaﬁueaﬁmlﬁeing ein for

applying the 10 reduced pressure within the tube to a skin strface, said
vacuum causi ng tWbestberfubehagng et lrastdone opening therdim foreaprdvingtiea of cont act

wi th the,,abrasiv N, VRS I fupctiqning.fo collect tissue and
or cell smrermved&fi{rl%e%%r o SKin ;{uﬁn? ué’(%igo Bé?‘ﬁd“‘??c@a%é Vacum-FASIE i ce of

claim1 wherein tthe skinubeingy fréateediHiRel Sn ScrededUaten PO RPnteACKkS e W thin a
housi ng, the housi ng,have means thereon for nonitoring and controlling the
| evel of vacuum dRRTSivsy &y thesvacywm alse\fegiogg dp gollsct tissueandorically udi ng neans

for varying the removed from the skin surface being treated.
2. The device of claim 1 wherein the source of vacuum is a
vacuum pump enclosed within a housing, the housing have means
thereon for monitoring and controlling the level of vacuum delivered.
3. The device of claim 1 further including means for varying the
level of reduced pressure applied through the treatment tip.
4. The device of claim 3 wherein the means for varying the level of
reduced pressure applied through the treatment tip is a valve mechanism
mounted in the treatment tube

5. The device of claim 3 wherein the means for varying the level of

reduced pressure applied through the treatment tip is a valve mechanism
in operative connection to the source of vacuum.
6. The device of claim 1 wherein the abrasive tip has diamond
particles attached thereto.

7. The device of claim 1 wherein the abrasive tip has a mechanically
or chemically created roughened surface.
8. The device of claim 1 wherein the abrasive treatment tip is on an
end portion of the tube.

9. The device of claim 1 wherein the abrasive treatment tip is a
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[ tip. 4. The device
Il evel of reduced pressure applied through the treatment
of claim3 mhereig the nmeans for varying the |evel of reduced pressure

[ ip i [ ted in the
appl i ed the treatment tip is a valve nmechanism m():un0
tpgat rrenwét}g‘g&é. The device of claim3 wherein the meanSTESOU448 ng t he

ced pressure applied through the treatnent tip is a valve
lrrg\éﬁlan?fsm r?guopergtivg cgnn,ggtion to the source of vacuum 6. The device
of claim1 wherei n™PR&PLS) H81Vg Bad ppaterbwithin andadjacepatd arcopes ead fnached
thereto. 7. The dewieagh®f claim 1l wherein the abrasive tip has a f
mechanically or chem cally created roughened surface. 8. The device o

: LY o : he

' wher eilf t hé aulasi deyicer foat peefotming Pmicfo-Stadéh ofNg sﬁﬂf%ir{gge of t
'fluglem !9 Tﬁreedevi afelaiml wherein the abrasive treatnment trpis a 13
WO 01/ 41651 PCT/ uicﬁfﬁﬁ?%a %bd‘ﬁaétfﬁﬁﬂ"% i & dymen thare thoeughetheniubhian and

' ' : ' for performng
adj acent to an opedewtedhiving! B eirétURR. witl anurr i &LV € :
m'Jcro-abrasi on of a skin su%face conprising a tu u?alamgé%aﬁ% &h a |unen

there through, theSacompugd thergaf for attachmentytcna Soured ofendacttiintoaippRty asi ve

f a
rface angl nmeans nd t hereof, for attachnent to a source o
\S/;cuum to gppl y a ﬁS)ééfalg‘éea? fe\glgﬂ%rtgsasﬁ? ACE f0be; Heptad e said vgenum wawsing  sai d

. @ . ’ 4 the
vacuum causi ng i niorreasd gonacted bbwaded e NsutHge Sid e SHLEIE S aNd :
abr asi ve surfﬁce. .glelt.ugl;ll'}he t ubul ar . device of claim 10 V\ligerel htfe abrasive

surface on the fir & LRsiaf sleim é?y\élp@iqﬁhnebnasimnﬂc@pﬂdegﬁr&her ma_”ﬁ”t lh)é
secured to saémd dohipsibes@ifhtallink AiambA Ee\:!p%e%mgegw gﬁ%aﬁ%ﬁtﬁlégégﬁip% el g: de
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13, The device of claim 1 further including a collection filter disposed
between the treatment tip and the source of vacuum so that all particulate
matter entering the at least one opening in the tube is collected therein.
14, A method of treating the skin surface of a patient to remove surface
cells and reduce undesirable skin blemishes comprising:
providing a tubular treatment tool with an abrasive skin contacting
surface thereon or therein,
5 providing a pressure through a lumen within the tubular treatment tool,

the pressure being less than ambient pressure surrounding the treatment tube,

bringing the abrasive skin contacting surface into contact with the skin
surface to be treated while said lesser pressure is delivered to the skin surface
through the lumen and
10 moving the abrasive skin contacting surface across the skin surface.
15. The method of claim 15 wherein the abrasive skin contacting surface
has an abrasive crystalline material adhered thereto.
16.  The method of claim 15 wherein the abrasive skin contacting surface is

formed by a machining process.

17. The method of claim 16 wherein the abrasive crystalline material
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the abrasive diBi.n contacting surface is fornmed by a machining process. 17.
The nmethod of claim 16 wherein the abrasive crystalline material 14 WO
01/ 41651 PCTI USOQO 42049 is dianmond crystals. 18. The nethod of claim 15
wherein the abrasive skin contacting surface is a notor driven abrasive
disk located within the treatnment tool, said -vacuum providing increased
contact-- between-the--skin surface-and- the-abrasive disk. 15
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