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METHOD AND APPARATUS FOR TREATMENT OF SKI N USI NG RF
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Invention relates to non-invasive treatnments of man
ti ssue and nore specifically to such treatnents of
skin. BACKGROUND OF THE | NVENTI ON Skin rejuvenation is
a medical aesthetic treatnent-in which energy is
applied to selected areas of the skin surface and/or

to subcut aneous | ayers of the skin in order to achieve
an i vement in e earance of the treated skin.
The MRERAEIBAND A ARARUE AR Erfaaminth O SRR Usine rE
appl i cation of @&N@ﬂgﬂﬂﬁt&ﬁoﬁﬁﬁ3?¥ﬂﬁ§Gf skin to heat
target tissue to tenperatures sufficiently above
normal body tenperature to induce desired effects in
the tissue. The effects may be tissue damage,

coagul ation, ablation, destruction and necrosis. The
specific effects achi eved depend on the tissue, the
tenperature, and the period of tine the tissue is

mai ntai ned at the high tenperature. This treatnent

i nproves the appearance of the skin by tightening the

[ d e i | nkl es, and by pronoting

FTiidiﬁﬁ?gﬁ&5ﬁ$§ﬁﬁﬁ“£ﬁ%kin | ayers and subcut aneous

tis e..Nont-.i ny Sti Vﬁ del i.verg o{r nergy ég I nt grnal d

ti ssuEs"Wa¥" Bebn*gone 1Y "8Y#ect ﬁ%“’&? ct'r oighetsPee anc more
spEdificdly t0ludt fréASepeereigr gy to the skin surface.

El ectromagnetic radi ation froma broad range of

wavel engt hs has been used for heating the skin,
BAOKIGROUND OF THE INVEATION frequencies above 30GHz,

frequenci es between 300MHz to 30GHz, and radio <

f r eciem egjuvdnbfioreizes ggdicdlysRisthiatic Beathieanirewhick entig®ds bpplied to

skin treatnment .are between 10CkHz and 10MHz. The .
selegief 7638 ¢ they Plgh agERseoand{ 93 rte sy hcutareons iayersi ofithe skip igpgder to

ac@f;e?«? ah Iﬁ’ﬁ{n%]l;(r lﬂenﬁﬂdrh% gﬁ;ﬁe‘ﬁ%{ﬁ? E? R db UGS FhE most ]é%plajular form

eren or each e spectrum Sinu S

of apiml iepatnaionad thepdpptiadticane apyaracicht BF ererey ¢y theaskiratosleat target
. bee sed to tregt .skin.US Patent .. 5,405, 368 . .
tisgecth BREETTIES gepicit | 3hee marpel bes iR E O rgtce desired
offdStsPaf @RS 1MQne. STRO 4f7AR ARSChHELESuR 8@&5%%9 @AGulation, ablation,

apparatus for treating skin which includes applying
degimiotieod 4nidgecrosis.t Bee sieeifit ocffestst achievesk depand om dbe tissue, the

ef fect shrinkin f .collagen within.the skjp, t.hereb
terpere s g e PEad of i M5yt 1o B Eed &l fhe el franperature.
TheKiratmEMEnGRO EL the %@Bﬁn@él bethelsriretystigteding tifekdlin BRY reducing

be protected by cooling with a transparent substance,
wrigtkdes. ard by progrotigs regeapistipein the skindayss sndambrataecousigsue.

L eNMReSAhhdve delivery of energy to internal tissues has been done by directing

electromagnetic energy or ultrasound energy to the skin surface. Electromagnetic
radiation from a broad range of wavelengths has been used for heating the skin,
including optical radiation, frequencies above 30GHz, frequencies between 300MHz to
30GHz, and radio frequency (RF) energy. Typical RF frequencies used for skin
treatment are between 100kHz and 10MHz. The technology, propagation through‘ the
body, interactions with the skin, and the effects on tissues are different for each part of
the spectrum. Simultaneous application of optical energy and RF energy has also been

used to treat skin.
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distribution within the skin is controlled by PCT/IL 20 gp /00085—-

controlling the delay between the tine the coolant is
is applied, bpCT/IL2006/000864

controlling the pul se duration, applying nultiple

pul ses, filtering the Iight and controlling the

radi ati on spectrum Preferabty,- the spectrumincl udes

|'i ght_having a wavel engt_h in the range of 600-1200 nm

The pHBsRHenti ot 5.485,36% disobedettendse @Mhai&ngb ffﬁr skin treatment
18 &ﬁgNgys%j} Z@H an‘ﬁ), or coherent, such as tha

produced by a "aser’SS4iEs refpethed dndeanpethtusofar tesasilg ikin which
inslures @pplyiex blilsed BEht'th P | de. US Patent Nos..
8,662, 054 and 6, 88%, 090 d?ﬂgl:%éeeag;ﬂ#e 1Bt 9dst Ositest shagnking of
o DGl dembuso syt tienlasiity ARYTHINRN g ofthe s
tgﬂgjer qy fo?ddsnki n&? fg%?feﬁseﬁ??dlw 24yt bgprotscigd 1hy52doling with a

spareiti substpple] suhi @nico@bor Ladiaptk h h t.he
dﬂ%i.]{; 49 an under ying su%cht’ ggg%eﬁaﬁggé@oé&%g%p@}e temperature

Sof T HonsWiiny the gkig is ppratratted byl ¢amitollirigothe dBlay between the time the
cbolant 13 AL i / is the ability to transfer
the cnet Gy ¢ P B HRENET b 1< anpliea B coto1ne thenibe duration,
appiiienmulitple gulses,t fltthe teqUbkeshd ¥ kol et
P}éféxﬁﬂ , vgi th mni.mal coll at e%r.al darmge()l{ugg{tﬁé;réﬁ&%n spectrum.

Surroandt ntPePreR jacludesclightihaginga wave engsh tidh tleughgavot 6D0-1200
ninh Thenglgd t S ' to the target tissue.

The sol uti olr%ﬁitarrngﬁ1 bas%go%eltr%ﬁ:g@%nassgagé’{‘?c{}ge‘i 581 3 higsidamp, or
cohsEend; fighots thadprodines. bFaclasirngnd SR OSS iRt &e Bt .{lﬁn using a
AYBYR! g{]ggﬁsﬁgféte sgf In'bgi}gntly short, for exanple wi g

optical Fadiatiof onm Pl F#etteNoan@66UB5friand i 88%090 disclose the
apgicetion afiRAi glerdyr EOUSRY: i gal
gkgdiation is s,cagteytr ered i nsa%r%%ﬁsﬁﬁgy@%n%,(}?goﬁ%nﬁ No. 6,702,808
o PTGt TRy M DT sperbdat ik Rkl US Paent No,

"Patent No. 5?%@@?@%%09%@5’8%@%&’ Aenel jhe gein ftoranskiderlying
subpuianaspntayePotidephradillisSe Rpdgnt Appl i cation No.

10/ 888356 to De Benedictis et al., having the

publ €G58 O g yes 9s Slein trsudmSetheUnilig 19RBnsfer the

enlrfgythfoRch g enerate m croscopic )
1 oat me%t zp{)]lgipflég&g%f&]ﬁel n %%‘?8&%@?@%@ tthetregyired level in
theﬁ%%ﬁmmwgbndﬁimdl icella@Rr @atdpel 1 tﬁé@ﬁroﬁﬁ&ingg@%%e% cluding th
tis%de €4S qcali zed to small vol umes surroufided by e e
e%% t F%"ghtzl,e TS WAHSt BRSSwnritsgeatetoathe tmgétsishims tEHe solutions

aretbagld éittiee B8 isbchRs HLFY) ot echnal ogy.
thef g}é grgﬂla nvz;lssi C\é%a sﬁfg% P{egoicﬁeglﬁ? %?gédba[t@a Bgingrigpossible when

e thy sresiiieie sh\dws.foﬁeﬁﬂﬁ}rlzﬁﬁiiﬂﬁﬂ i A, s

andTﬁ%'—ﬁﬁﬁm%%tr%ﬁtv di sal osba; t he applicati ogtl_%‘l ggﬁmgghf a@lﬂlmeter
_ g{e focused” 1% FadB e fregneae: souiMi Optigd nediati@sisanattered

insiglerthy slif, $eBiioaEtER: PRk u ngous layers,
en:i tg advant agljes sim | ar Cﬁ%b@ﬁg@?d?gﬁ gggtdlsipﬁeé%%‘i In order to
o P SR iR USSP Petta. Agbjoeatdisslodyt iat s@fem for skin

anmpge to the outer skin

treafiB0R/ BYARIR4 t?.ﬁép (;:EI;E éi%‘h[j‘éag%'n N3 8ed 26 De Benedictis et al.,

| ayer due to
having the publication number 2005/0049582, discloses using one or more light sources

1o generate microscopic treatment zones in skin in a predetermined pattern. The
advantage of this approach is that the damaged tissue is localized to small volumes
surrounded by healthy tissue, so that skin regeneration is faster.

High intensity focused ultrasound (HIFU) technology for non-invasive skin
treatment is disclosed, for example, in US Patent Nos. 6,325,769 and 6,595,934. The
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the radiation. The resolution of the focusing pfC W%ZUUB (000864

el ectromagnetic energy is limted by diffraction |a
For | ess thaRC&I02086/000864

mm focal di nension, a wavel ength shorter than 1 nmis
required. Although the application of el ectromagnetic

energy at sub-mllineter vvaveBengt hs may have several

advant ages, generating sub-nmillineter radiation is

lasipaent diselosésthe ajgplivatio@af aPatkay ol el hﬁré@b&ﬁb&a%ﬁhmers which

.vol tages and currents can

RE |
é@ngf%%sa plLe Oc{ﬁgs?c?rgggége :gg,n ap3bgiianeais dagters) chéth etd&aﬁtbges similar
ﬁ)kltlibsauﬂfs@l6§ed vhi gl Q,Bo%oﬁné?-{[%ﬁ afjg ?%tgﬁr’gvf(&efgl‘l@atmn Publication

rather fall into the quasi
) @qb@twﬁhmlnﬁﬁl aianiag@ﬁ;t tl@rtﬁltér%ﬂ" Qa@'eﬂ &Yeat%' the focusing of

Ki at re d| clo for exanpl e,
trg%l% 1(?%‘0 ﬂl% 338951@9@f ﬂéemmaszetlc dfg,epgy:ad limited by

Cﬁﬁ'ref tien Uews | t8S
hes?e1 ?r equenc?%%ﬁq%ﬁ%&aq@%ﬁ%%‘%% Pesss]ﬂgaé’t \ﬂegﬁ mm focal

BGBSIR: st aselergth §hﬁl[§@hthhmrlgmm ihequied. ARh®IgANhe application of
AC current 1s

at ed. tissue.
éiédﬁ%ﬁﬁlgﬂ {: &gk U ﬁwéetegp}gpyeé@% m@yt@g@ several advantages,

i nduce

gyeerating mb—mﬂhmef& rﬁiiﬁd‘h ib @Wpraliica ?&@Rgi OB bt fdfue o }t@@gh cost.

npl e and |nexpen3|ve very e

rel at.i :@%y S|
in tr4 é‘PPlll(ﬁ’&O’éﬁae ’S@g@soargi pugeie caHbaeinéucettini Sody tissues by
ecific tissue |ayer.

a%lfyfﬂgcéléétr&i@s {08 skEsutfacd Q &1?1}/ ﬁ(t) 0% RropRgai s Wﬁ*@astlwé rather fall

Ipihermt ? to generate ser
intrithe quasi-stetiq retghne ebyhecvieakélNequiitib -
gquhti %TEF@; Qﬂ%{(j?ﬁ&fs%f ?ﬂ{ ipvasive

stno :tsu?i‘ touts ? 8 the internal |a
PUsT fiirlossdpierceamule. ® Y3 1Paon. NGUMBGRYOTEE 6, 889 ,090,
SWE,SQNVEW]bQ\RFhﬁecg{ RSEN Lisdd YR i, ?;géﬁﬁf}g—ﬂ%e E%cf‘ 15&4}# At these

and an apparatus f non-1 nvasi ve

frsAeensishcibe avsslengthayédiich isl betwe0s GANGEAnE 3¢ of ﬁemucl'h larger than
at ultrasound wavel engt

b e e REGY B R Ririen el A Ramam oontinalierigy by e
ap}ﬂleﬁowweﬂagmtg@n&ﬂl@y BbeyiRd I@hhi ﬁ?&b? I&QI’[&ﬁgglﬁr eter iaé s1mp1e

dgrel n as "focal vol unes e skKin
MG CKPENsBICofd W@Yskﬁfwt@a rih deasfelings eprgy it6 @Sus@u@ WO it is
d

ol s of the ultrasoun
dficdit 15%’{;&9% il Y emﬁgl %Jea}%/%qruége fr@tl}qq]etoglépﬂate seijectwny is by

chglgr ay. ener g
coding ithh skin swalaee eﬂhelreb?@reaﬂi@ dlitdRA QL Gutsi
o ag tion, the ultrasound %ner s %r%@ %Bﬁltfléiato the
]f?r? A SpHea Rethod s diselopes ltlﬂéSwPQeuntdé«ﬂ 5817(195214he f ocal

vol unmes preheated by the ultrasound energy. Wt hout

wi shing to be bound by a particular theory, it is

SHWEQETHEHWYE@UTI@NIQ effect is based on the
n‘p@,{eature dependence of RF- Aconductivity on
t enpelalGFEt PYEOHRE Rrewdes atmethod aaaﬂgleamfapmatg@ @ namdhvasive

trelfagiﬁearﬁgg Elkl?%ﬁgrkgl})%gg%%%g\?&s@s ugﬂle%g—%xid%q% R A 1nve1gt?o(511r Scoustic
energy at ultrasound wavelengths is directed to the skin surface. The ultrasound energy
is focused onto one or more tissue volumes referred to herein as "focal volumes" in the
skin or subcutaneous layer, below the skin surface, This provides a heating of the tissue
at the focal volumes of the ultrasound energy. RF energy is also applied to the skin.
According to preferred embodiments of the present invention, the ultrasound energy is
preferably applied first and the RF current is then guided into the focal volumes
preheated by the ultrasound energy. Without wishing to be bound by a particular theory,

it is believed that this guiding effect is based on the temperature dependence of RF
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conductivity versus tenperature (see for exan‘meC
"Physical Properties of Tissue", by Francis A Dic
Thi s posi t PC®/IBE100G@0864

generates a positive feedback effect, in which the
preheat ed vol unes have hi gher RF conductivity,
therefore the RF current and-érergy deposition is
hi gher in the preheated vol umes which further raises
U give ont e mperadtrar dn othe tlRbAGAE MBS0 WY &) 0d for RF
ﬁ&g{eggseaethe g&ﬂgﬁctlw t& even further. In one _ '
preferred drsd ¥ 2p¢ 1pG MiTphers inmpositve daghoDiste electrical
aindiftivelyesddad ' Kin,,surface, at |east

ne focused ul f@g@gﬁ%%‘éggﬁ:‘éﬂ%ﬁ%p |hwgaa@é%@ws tohd issue”, by

$ Podeuck, AsadervichRresypE el e199ed »enbo di -a. singl
ﬁo‘%ﬁﬁ‘z‘e éﬁbg ig}f the ul g)asound ggur c); i%g?%‘g?eegloﬁ@ g%nerates a
(ﬁ'{ g gg? e e @%Pr@%?qt%@?m?%hwﬁﬂdgbﬂ RF conductivity,

ext endi n

therefbirethe ROREINt Bed i .. Pr.eferre )

%br@ﬁueglg i es of ntt he %@%’ng’f"é’gﬁé’ﬁ%&gfégr’ﬁhﬁl‘c’fﬁ%ﬂ?da\ffamnes which
15e8 nthe nhigaer terhperatece et the efocdl0@KkimeaN dvliMibereases the

ohral&h T tiasound frequencies are between 500kHz

and SOI}ﬁgYéHnDreglgreferred between I VMHz to 20MHz.

Accordiong refeped kaiboein @rRedhd RS0 ar at u

ALhe itn%t i.on preferably incl udesﬁ%%%plg%gg%e%%gofﬁelecm’des
J%éir O theSkim fitage, atdeasters flopesedfultidvound eak@ds apifed between the

elReir6des! B LASH | [ f the energy sources, and/or

to | ower the ?’2‘%%?% ue?%bogfm? o2 St Mgahyelymgsof the ultrasound

SQuresisrreeatedomtereliisbetoeisthe Ratsicdtb s |18 &?Jugé gggﬁftﬁ%c lafinel for

Al ient  between focal vol unes to be heate _
Ifgg?g%“%&e&t of the treated area. This allows heating of

the Pagatedv@bdiRRSNMEF hdi,Dg. excessi hi gh
tenperatures I n t he t %}{s%slﬂiggh%g}'%ﬁiﬁ%lwﬁﬁn \t{ﬁ@éﬁ)%ﬂ 100MHz, and
0 GreeTedvhpiteen YilkHaamig @OMIE:, thseHed W8S und frequenci
_ quencies are
b Eérpftfdlé[-%’ hgﬁg\ﬁggar atus my_ conprise cooling for the
ul'trasound tr &PoTe preferad heatwren Mblz to A0MIERCe of
t he Acatding topATSE®EmbONRILRY erature of the
tr gat ed_area. The RF and?iﬁ{et %a%?ﬁggég%rﬁhg%ventmn preferably
mfjllu $5500HNg masss it dpvwasrthe irstiar tempéramirel Uf @id ©dhited area grior to the
appliefienal! | se or.,a train of pulses (or severa
pEUI ses), tiyené%rr e?&}réesr qfierdo)lgwer ’g‘F teypRaratireneh thiyéreated area as
trepbuert pyadendse Shiy 1ea@NEUE L@ 1OhpSARVEST L gathon
to ielrEs for ttge ul t r asound ée?er gg are gltraél%@F 5B e%g?%éé{ﬂlumes
Pe hegted and the re@aindgipplothertedagadadres. K snelédivsl Beatim@ Co iR focal
volunSRCwhiflC 65 i . preferred enbodi nents of the
e d i tnlgger)]&gsgg}gpf%lgﬁl tEmpgratures 1 elirspgpysurrounding the
foga} élpbmi givhﬁqh Itqm)ghi @&ppige chié itRSueOtheld) O pHdnb Ay 4B dapparatus may
ou
coﬁBﬁgegé/oo?ing t%’or A ultrasound transducer, in addition to or in place of the cooling
means for lowering the temperature of the treated area.

The RF and ultrasound energy are preferably applied for a short time duration,
preferably as a pulse or a train of pulses (or several pulses), in order to reduce loss of
heat from the focal volumes by conduction or convection. Application times for the
ultrasound energy are preferably between 1 msec and 10 sec, more preférably between
10 msec and 1 sec.

According to other preferred embodiments of the present invention, application
of the RF energy preferably follows application of the ultrasound energy although

optionally the ultrasound and RF applications may be made in a reverse order or

{/1L2006 (000864
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even substantially simnultaneously. The RF energy is
preferably applied for tinmes between 10 nsec and 1
sec. The tenperature generated -at the focal vol unes by
the energy sources and the time of heating are

skdragiely 80 dRatouad b he, fi:2§ LV Q) Ures

i s obt‘gi!jynqd, whi | e ﬁﬂ%ﬁ?ﬁﬁ? bpiithefl %&’fhtg???l’slahe o Serlap or

BYG8 Aelstantiplly fsbueltaneolslyre sTter BFpesdrgy éblpyeihﬁalyedﬁpl(bdafor times
e

F&%gﬁ%%&%%qﬂnggbout 50 Cto about 90 C. At t

ower en ctenperature range, tens of seconds

may bEhaessetatie ehibaia & BEBSEARDIResal! ﬁl%ten@%‘} Blirces and the
i.gher end of the range, sub-second  heati ng”my Be

t.he

Q@qul}é?e%tmg. alBeﬁﬁE@@dtSQ thefradequrd¢ heptinigssfiths fodad vblunos s obtained,
. e.. and abov C.when t he

Rl ERSPALSTOBARTA L MUE St s e oy

heatgietond tenepepdturbdfr&ini hoal 5O °KNeNAbL&S: gdaeAc{rgapgtﬁQ Wer end of this

tenperature for human pain perception.
(SPPPEAe dangeniens /i geconflomay e nacded teotainsa atbstahtiflesffect and at

I t bst anti al heat f
R RS P oo By Aol Beeenoy PBF sl image to

suarogadin &ispuiedf @fdhe deb@matAbstafirE2R88: fPinehiea! !%{bgc when the
damage to the selected tissue is from about 44 to

heging timgs agg lonsy (. ptakefanibytet) dneatpetsttur6 Of 46° (DisaRUnown as
T accordi to preferred enbodi nents of the
B P RS 07 hRe i Hebiep it a rays pesirs time range, for

the e@binfgit 3K bBou FERT JeSbM3: 0r0BE, 96 phRHt %}lﬁsfaiﬁgluﬂ t flow from the
transducers adapted to focus ultrasound energy at one

fgfal yohunesshuging trgﬁémenﬁn FDhélgS‘ltiinn rangeethe prefatal ﬂaﬁipﬁﬁmtre range
| ectrodes ,adapt to deljiver RF ener to the

e S b-B0 8 RS20 e ot ot o about 70 ° C, more

[RERIBIY B6mMABERAKEOLS 2yt FhecPr esent i nvention, there

is provided a nethod for treating skin conprising:

hedbisagcetdingtol meferred efnbbdimenefehaptesent aivedtien,Aherdé Frovided
i n the ski.n; and heating the one or nore

fogg}l(steyol Uﬁst. :
f oG IFRHE glf%skam_%%%‘ngenper ature, the second
t enper apn 6r BRIrOAItFHsGRT trﬁmgﬁérg] %d%ﬂt&? to tﬁ?&@ q{l&éasﬁggd energy at

wherei n said heating of the Into saidftirs

second ¢RergIeReedped velomess isthe skimgusi ng ul t rasound
energy &{e 5%01%”&&% rof rﬂ; glef:t?&%'s a\(ie%tg tosdgpv%r RF energy to the one

or more focal volumes.
According to other preferred embodiments of the present invention, there is
provided a method for treating skin comprising:
heating the skin to a first temperature at one or more focal volumes in the
skin; and
heating the one or more focal regions to a second temperature, the second
temperature being higher than the first temperature;
wherein said heating of the skin to said first and second temperatures
comprises focusing ultrasound energy at the one or more focal volumes and
generating an RF current in a region of the skin containing the one or more

focal regions.
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containing the one or nore focal regions. BRI EF
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invention and to see how it may be carried out in
practice, a preferred enbodinent will now be _
descri bed, by way of non-lini&i-ng exanple only, wth
reference to the acconpanyi ng drawi ngs, in which: Fig.

I@]ﬁﬁ\@ accordance with
one e E?m&*nt 0 fl\f ﬁ?ﬁ%%ﬁ’wﬁ.@ﬁ 2 shows an

exe Bl

Sysrg%{ig%ﬁegr%eﬁ%&%ﬁd ‘Bﬁ%ﬁﬂzﬁo% gﬁ%‘{tﬁ 3¢ efﬁg(\é/r}g 3)6 chitried out in

plmbtldﬂ: neptefetedbmbpilihe&at will hetv Hé%lebdhﬁe}ae bgy\%f r(‘ST(Hcon-lum’ung
1; and Fig. 4 shows a third exenplary émbod

@fa%%me@@br wgtt referenge toghe aecaneanyysg dmvwdheEiig whloh
DETAI THE | NVENTI ON |t shoul d be

SCRI PTI ON
ot ol IELSIOHE 2 Hmar saiing ks ohasternce Suhond gubodiment of

thbenrgti@l physical inplementation of the system
and/ or apparatus according to the present invention,

and/ oFigs4ehowean eneawlary enthedinoailof 2napplicany fappear the system of
|f{erent than that shown in the figures. Fig. 1 shows
a sy’stem for applying ultrasound and RF energies to

ski n Figs Sushoivd aoeRF ¢aBE ﬁlﬁkﬁbﬁﬂi@ﬁe@ﬁ ro?dan%%%ghﬁle %S use in the
of the present invention applicator 3
%’é@g’r‘?ﬁoﬁa i:andiet ai | bel ow, contains one or nore pairs

| t
Cr ancdoar Lovrrs ARG RSBl SRpRithel B prtieeap i b in the
Systetrhef ligiln of an |nd| vidual 5 in a region of skin to

be treated. The applicator 3 is connected to a control
unit 1 via a cable 2. The control unit 1 includes a

WEMLE%ESChPTEQI\p@WHEQWﬁbﬁ connected to an

RF generator 15t I'S connected 10 the RF el ectrodes
i n t Heskupd beadted thﬁt thedigurefme all sthivgngi@bhi@hdhat theactual physical

dt |t d
BRI e ol Gl CommeRieteepBlinndo he Stiareisention,
antl@r Wotle Sedtired BE 152 RcBI %oneTl?ﬁay: P laiffbht @1 ftﬁ'r{tas@ll %n in the
an8

cont ains arefrigeration unit hat opt1 on
’fﬂuéﬁfserably cools a fluid such as ethanol or vvater for

¢FL, L oS ER B b TR 88 RS TS e
aveadanck iviitht preferred embodiments of the present invention. An applicator 3, to be
described in detail below, contains one or more pairs of RF electrodes and one or more
ultrasound transducers. The applicator 3 is adapted to be applied to the skin of an
individual 5 in a region of skin to be treated. The applicator 3 is connected to a control
unit 1 via a cable 2. The control unit 1 includes a power source 8. The power source 8
is connected to an RF generator 15 that is connected to the RF electrodes in the
applicator 3 via wires in the cable 2. The power source 8 is also connected to an
ultrasound driver 6. The driver 6 is connected to the transducers via wires in the cable
2. The control unit preferably contains a refrigeration unit 13 that optionally and
preferably cools a fluid such as ethanol or water for cooling the applicator 3. The
cooled fluid preferably flows from the refrigeration unit 13 to the applicator via a first
tube in the able 2, and flows from the applicator 3 back to the refrigeration unit via a

second tube in the cable 2. The control unit 1 contains a processor 9 for monitoring and
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for nmonitoring andcontrolling various functions of the
device. The control unit 1 has an input device such as

a keypad 10 that allows an opgrator to input to the
processor 9 sel ected val ues of paraneters of the

toR Al IR Wariol f raLi.gn. and .
intengg?y of ?ﬂgﬁ%$§gﬁg%é§9%§n? %C@%#EFF%ElgﬁgglnmRCkvmesudl
phe &gEpadyl bhat Rflows tn aperatvd te iepuy\to dlie proeettepd hsaéctéd @alues of

I ow.t he. skin surface. According to. )
- DASR YoM Bt B 2K T B e P Sisati opd intansity of the

RO aeidyvat fetdweatidnt RSBt} LRRABIURBSoHRI e&r%;j BIS{heRtli_epth of the
g{gedeterm ned ampunt of tine and then to apply an
Pk ygbmeo belw theoiskiat padass. f dvccarding: o dprpfeeddt @nbidiments, the

i h optionally the order y be
PRRLBL: el oI ALY 80 B Bl o
predeteniioed amctrit\iftime ddethEir tLARIPNn REYvRE &) I etiPodes for
t he sgi n surface before term nation of the ul trasoun

BAEPYS Pregeteppme Im%%férnérﬁéﬂ@yghmyﬁg@ilyith@ onfler imay batreversed
bie@s tpréHeTrg}pfnag RS efth el didhsol % }ﬁg%cﬁl@grrg%ltvit?c :[l%glﬂ}eghergy may

The -processor 9 may "al'so noni e ele
beargeltienesetohthevekém stitfaceebefoter a@mation tofethé Rdrds6 Bk D enetgy, or the

]ﬂgd deaernine the tenmperature distribution in the
UHESoNDe FrGiey (AR PaFSEL Aring @t feast 8a% of thejineg Bt the RF energy is

lied. "TRE pr&tRsRAT RITREE lafs0 n

?%e [ rrpgedgrr}cesneasur e};rerentosfn&l%lﬁgr. rﬂ&eeg%g%s&lt E@ﬁgﬁngg%etween the

Agrirodesinghe Bpplrdcaglréaaec}l d@teltrmh ink ﬂimtempemhdﬁ mldmriMl}tIOH iflEe vicinity
y I ment _of t I nvention. The applicator

o?%ﬁgmsrg%cm T%E?P?%eas_or?agp?}isq ggelpams thy paramgters,afcthq freatment based

Upayielic ihhetlsnck MeagiedRA#¥l S, 12 is the dernis and 14 is

t he sybcutaneous tissue. The applicator 3 includes a

pai r 106 Fghosisdbe ppriwstop 3 ingeeadd detwiltinaceordemwerittechd exemplary
: .not -shown,. see,Figure 1) viag Wres )

RTFAPUE A ST WG 3 588 o 2

sutfeecalblo Lagertl0dn ddapider@ts, 1D aithe Selngs 8494 idtht Behcutaneous tissue.

]3%plifator 3 and is connected to the driver (not
GRRbcalr S iprludesa pair of RF \plecrgdeasd 1 andi3Rethetidst eomestedds the RF

. . | .
S0 o 0 1R Ty P15
iegledsdiamaiirasounchiramydpdr Qdtthat i8 levateddh fise pptiofot BAng ™ bonnected

hat .conducts. a coolant fromthe refrigeration unit
10 A RO S8 Grews ) Waawis 40 Puse cable 2 riotaeto focus

ubiaBbenBratitibh et 8ké Br st 58] 5 i -
surfacémilfback to the refrlgé?g%?gﬁlgﬁ%%ggﬁgglghd%ﬁ?“hngto
PEcdrred gyubpaslimynts,i the appleetm@ dontrnDbodlingtdodl thabbendactslarcoolant

R AORESR Lol N ot Rkt Pofia e tapRroacie e 3 o
thesslapphifad 110 ahdgrorkithe SkinfR6@cd 11 1R A0 WhigBRtion unit (not
shown, see Figure 1) via a second tube 20b in the cable 3.

In accordance with an exemplary but preferred embodiment of a method of the
present invention, the applicator 3 is applied to the skin surface 11. Preferably, an
ultrasound liquid gel is applied between the ultrasound transducer 24 and the skin
surface 11 to facilitate acoustical matching and good energy transfer, and a conductive
liquid or gel 111 is applied between the RF electrodes 21 and 22 and the skin surface 11

to reduce contact resistance. Ultrasonic radiation from the transducer 24 is focused at
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transfer, and a conductive liquid or gel 111 is
appl i ed between the RF el ectrodes 21 and 22 and the
skin surface 11 to reduce contgact resi stance.

U trasonic radiation fromthe transducer 24 is focused

ablone PR focﬁPﬁﬁuﬁ@@ Qb 1063t d TR ghes&dn?§1§%&d12' th%: Ofirasound energy

derm s layer 12. The ultrasound ener
ltaéﬁi?p ﬁr@i@mperamre e floczhvolnodes mbsveathatv@f tshad v@iﬁmtes $$¥€rrounding

oundi focal volunes. The nornal
8 Yo By T Pl Selrpil Capporany S ibRal S A i Ch and with
b Qllﬁ‘ésfoﬁﬁé At oG e fyol es‘c % dhe Ye%ﬁ@%ﬁ £ the i}ggal volumes

temperature of ‘the focal volunmes'rises
Higes. Eh@sibpe efzthe elenttical condugtiwigrausis tafpahimtdis fabbﬁt 2-3°.C. Thus,
]gb -3 C Thys, if _the selected zone is heated by

I Pas:?

fed Zope1ds deapdvky vheseendrie 198rGaabove the normal dermal

5 SRS SELE £ TR R B R e s
ﬂlhle aﬁﬂlegeﬁmnah@RF(ngraﬁdIC(m shoee), keiBiptrel)) tbQhé @lﬁctrodes 21 and

ctrode 1 and 22, so that an RF current 32 f
ﬁe %@ﬁ% ag | RI pyrpad $2 Sowspbetwesy @ieg:rpd@ﬁél,tn:,ghrr@ugla;&@rtsssue layers

1012124 | Fth motd Lbbr éf{t’ w&%ﬂl%ughfth@ﬂ '}%ﬁ{eﬂ%gﬁ DoldA&: 30 due o its

pre-heated focal
Iughﬂ!wnduntnvycy Tlhﬁepxpfeafedrspedng rbammg ﬂhteRqutoHES RFand 22 is 0.2

d 21 d and nore
pr & %Irpgb S'Es}d H@rég?ﬁﬁfg%l 8 %gﬁg]@i Sﬁ@mag of 1 em between the
&d) i
oo s VP Qﬁ%%%*%?é)f‘?r%’%?y‘ﬁ?& A8l BfryRlerdtly 6,10 200 Vims

maede useheFovel v aljaass are rcqaqmdr with vmnaﬂlles rebdctrede spacing. For RF

F bet
eGP VO 0 Olat dh Tog N 50 Sl hamgentcamarapnetn is much
lblgeg etiant thenintdieldooes -sphasd. rﬁl[’s@ SRAGIIG RS ConddBvity at these

pi cal skin conductivity at these frequencies is

f%?ﬂ&ﬁl%m@ BGORPY QéS/mdseeefpar@efa@plesS Gabri¢le R, WRI\AL, biadi C. Gabriel,

| B P
34, Syl Y5y o0 o001 Sk HOEE) B s
ekk;tmmagmth skén ﬂ%ﬁl‘nls pRieh, haclgRigdr Nedh thBehichhssk 0@ %1% Biman skin
er which is less than one

h
R PR SR PR fronciesn HinderoheserdoBicions dhe currnt distrbution
e static
S L Y -
cuncrrte;hnsnjeami E\is &mbl&tns fieldevezt@CThd ohdradiviRatt®% unit volume

power delivered to a, unit volune of tissue by the
gﬂ;’ls?‘@n}?y the gurpent 45 J-E=Ti9E"r Bheerasé of nooreass eofabmperature increase is

h
ol RRSIAL e pERER I8 ol PPBR el PR ool i ¥ edbac
effeﬁdbgﬁieraeécf sinte the coRNREi ML thesdab@BvitRnfRAMME! i Vi ty

|ncr ses with tenperature. The ultrasound transducer
n@ é’zfﬁ?@P’% & trgnsdugen M aayngraeede posgle zlomgatgd, focal zone 30,

e%céﬁ(ﬁﬁg bR REN [ hEo 35 a8 LgSHT 1?1%3 AS shown in Fig.

Fig. 3 shows another exemplary embodiment of the applicator 3. The
embodiment of Fig. 3 has elements in common with the embodiment of Fig. 2, and
similar elements are indicated by the same reference numeral in F igs. 2 and 3, without
further comment. In the embodiment of Fig. 3, the applicator includes three ultrasound
transducers 43 (shown as transducers 43a, 43b and 43c) that generate three spaced

about focal volumes 33 (shown as focal volumes 33a, 33b and 33c, respectively). Each
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el enents are indicated by the sane reference nuneral
in Figs. 2 and 3, without further comment. In the

enbodi nent of Fig. 3, the apploicator includes three
ul trasound transducers 43 (shown as transducers 43a,

R #38duceP@sa IRCLAL Bl rcgﬁne%%g%g d %g%y :gﬁ fgﬁg%ls (not shown;

vol unes 33 (shown "as focal vol unes

sesshigutei YethyjughBairbu 9 stoouna tirand8alcEIb 4h 194 Aypaditlely. This

1g@cﬁi S CoN ect ed ao a %{i.ver or drivers (not shown;
Straop otabiEe asONRSH 7 18 16Y ob P LEsonlyredhopg dntention to be

I90ianth 48 wWa§s BEE the/ 8pMlicaii P nldy! £

tr aﬁ?&ucé{?}g 43 is &1/ ag%llcg@eigﬂr?gl %ﬁ%%ﬁ?y#?%ﬁbg&{b’ fes%aced apart

Piresgnndotransguesss 143ni genergting) aangquahynundred dfhfocal volumes 33. The

.cat.or , ncl ude any. nu . of spaced. apar X
QRELAER. IR 43 6L AR ol SRAGEEISBE e or
iesd foeal volohedrs tia3ultrhisind| dnbASHAE the MIKAUS8JeStrédided which thus

ave focal volunes 33 in the dernmal |ayer 12. Heating

§ ReBbde ehagnel ior theaBF petee whichy fustbemleasnidie dissuretat the desired
j which.tkh f i d .
AT, 40 SR RSB MLt Ny LRETRS B0E s

triesgyut dlbof the fde ivohaindse3Bp@r &eldeetion Bhdvi &1 B ISHIPRALsingle RF

single .pair of RF el ectrodes preferably provides RF
éﬁfé?’g‘?? 31 48 3istblpralivuch ges o6 byprefiredrranbadémensrapplicator

§HRMHeE B sEbdhd RF eI%E{erfﬁth%{ 139o¢ vrgfblg Hrgg‘{lg 9&%P§)%rfé§h0uld be noted

vi si bl e, although in thi's exenplary pre
thatqudierblit a aprplucting bquid or pellisidgsin apsiddrRtvi¥n tht REtdl@8edes and
hat. i s hot . .visible in this section), It should be
%’8 ?188 SPﬁ%‘ie_ 1 tgq 8‘5’%&0911*&“68%%%% oy Figure . Byt igapt jhgwn.
agai Ninagidtiee ¢xBRAbIMWRE RibbEinkht SF ¢ 5@51&:%1&&,”5& Mb%@lﬂ ?iég. 4, each
nce, | gur

surface 11 to reduce contact resi st as In
yltraggund ignydycersfbimlocatad hetder o rexmehve pyir effdélasrides 28, 29.

s I ARRI}, 50 e oy RO B abiar e B e o R only and
viaEhaait énteintiest Béing Zthitify @by dadORRSS of Bl dfdfcAbY that are not

SEaleatures of, the applicator for_the sake of clarity
Ay BAY QRticRalt apdt sfaraddy dfe beplagentedi as fiey Figusasy1-3. As an

N i cat. . ar t sh :
Edrariue Bathine ol StenaBRGRARE ) B8 Ll B b PO W Bpticator
iﬂshtguvre{ss confprishsg ?mdbﬁltr:al;sim?tﬂaﬂ@iuemﬂm(@h@ﬁi ?’Sh@élﬂducers 44a, 44b
W (0] SNl opelimtin In any way, e

o) e sceth OF 8ufo riogated Bipiers gt pii of Kb eleeirodes 28, 29
(SHARSIRE re?ec@l%déssbmsfl‘)sarfdrmsqg& 905 Atand 45 q‘?ﬁ)\?gﬁvely). The

44c), each of which’i's | ocated befween a respéc
phabktysf uRFsetmt tarsdeser@@n RodrtehatwgetheRFy £hiaglemodes supply, or

2 28b d,28 d 29a,. 29b d 29 tively).
ofEonst Giufingemnosty a0t a0 PeliiSdo ces BF clevradesarh yugle pair of
cRktro@atdiRen BY adirfid BIFGoRRMBEppEH RR Y @ity SR Ql@gr:ode pairs, each

driven independently. This al'so applies”to the
pair deingoliben inderiendgnslyp alfachofitrasound transducer 44 and its respective RF

clectrodes 28, 29 are preferably matched in two respects: a. Space matching — the
electric field generated by the RF electrode should cover the focal volume of the
ultrasound transducer. b. Time matching between the application of the ultrasound
energy and application of the RF energy, namely, starting with application of the
ultrasound energy to the focal volumes and immediately follow with the application of
RF energy to the skin.
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plurality of RF electrode pairs, each pair being
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and its respective RF electrodes 28, 29 are preferably

mat ched in two respects: a. Space matching -the

electric field generated by thg-RF el ectrode shoul d

cover the focal volunme of the ultrasound transducer b.

Ti me nst.h |

01 11 ot A oREh e SR @Rl GEhar R He MR suipgg is preferebly
pantitugd veitham tthengeapet Itayap plf itk epidarnas, thbededhisr la@aum part of the

to.the foca andlrrTedlaterfoIIow
RO T bR dhe Shi R tadhas gy! Cerens thHiih PpRSen 0.2 mim and
506l de¥p)] MBR: prbf%r b‘I% B &aLd 2 MM b @Bllﬁnf h]%hgtgxsalf Wdth of the focal
In e deeper

surface, is preferably continue
zggﬁemay)foe 0H® wmpi t!be]r mmh mpteepraferably ﬁtoay érl mndtop@.B tmmf The lateral

T P bR L e o
ORe). piyeh €8 8hiny., InkRS Rﬁgﬁucﬂnzﬂ dﬂébﬁéh %VI’HEH 1s-ﬁi‘cﬁ off ﬁ{eeg:lﬁ’(!lmg channel

wi dth of the focal zone may .05 M to 1 mm nore

petareen s KF elestrodes thﬁﬁepgthooﬁthmfpcatmlumsemay be fawiongp 20 mm,
I is preferably between 0.3 mmto

%%%%:ﬁl%ﬁeor{ea%%tgrlgb y' fromO0.5 mto 1nmm In the

| ongi idier@ik. dishewt icoindrivhi ﬁlﬂrab&uid%s@ﬁce&@ﬁa@ﬂ% @ylﬁhﬂincal focal

channel between the RF el ectrodes, the length o

yolumes. fheineromaijes,are 1passibles At elipsoidalr Bocpk egner mem bs> generated

r d

7 ech e HRbipalfHab sk or i AR < Gloch O e 1 AU For i

freahptoniegry, alphlrfﬂctysuf RIeeledmdes Icalmbe lapplicd, odl a Z-‘ﬂhﬁeﬂmhal or 2-

%e enerated with a hem CEZ“ c transducer, or with

sipngl stroctyre-of interlacing s¢nd H‘gsoupg trapgdugers.
f ocal cgenambr Vo @1@9' Bfe@éﬂrécy ﬁbo@ﬁn&ﬁ? It Qe réé@ﬁ‘t k'i’l‘leven’aon the

applied, w a 1-dinensiona - di nmensi

@htl\a&mmdrt@nsﬁucmlseqpltlamlbgarm:plefeedﬂy odalsd Apa Qdohngsmmmmch may
nsducers.. Accordi.ng to.other preferred enbodi nents.

o PPREY Pt ED GRS o TS AheeeMn i@ the art

&t Wwhidhlcbyld 2Bd I yseed Rk @idtyd &Qﬂéﬁé&lé&i@d@oﬁs}fel df‘@)Qd1H£Fytsk111 in the art,

which may optionally conprise any cool'i ng mechani sm or
W’é@ﬁm bignot Rimites @, Rnizsah sink, ah (ér(theaneleleIQ h;oolcv)l ahd/or other

zé u&e s.%? ??cgl%ﬁfe%aﬁ)gmgnd/d%ﬁe grgcél%%{ng] @Pt ?tnlﬂrfl]é%d to water,
dithanoa, chbcérta Snitknation Eeéed h Ehgﬁe&t%ﬁikr itelfoas} @tfon@ll‘ﬂ b®kir cooled,
ot h?r cqol.er (such as a cooler featuri ng a chil

Pyt pliematively |apdiprefersbly Woolednt adiquid sushes weé@m@n @xample The
Hnlf,'gi;/ sg%ct 1?10% Q{Hﬂbﬂﬂg} Be C%% ég ¥ro u?ﬁrgﬂ?aéorﬁ}tn:&l\% ltsﬁghléers such as

Eneemth)U]ny (Mevemy @drl@y:aafdmmuusAs lbghve@ﬁoﬁmhmﬁlef @gy and without
purcnase

e heat sjpk optionally b
]P%GHP afd ;ﬁ? lipgiinger @B%\I JilEép playePglo h%%spumhased from various
commercial suppliers, such as Marlow Industries, Inc. (Dallas, TX, USA) by way of

example only and without intending to be limiting.
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commerci al suppliers, such as Marl ow I ndustries, Inc.
(Dallas, TX, USA) by way of exanple only and w thout
intending to be limting. CLALMs. 1. A system for
treating skin conprising: (a) one or nore ultrasound
Ciapgycers adapted to focus ultrasound energy at one
or nore focal volunes in the skin; (b) one or nore
paiks ofA Rfsteah éottraatieg skidapteedising: del i ver RF energy to
t he onen(%'l nor e focal | unes. he system accordin

\Y; 2.
to d ai f fFEner I%Qfﬁp‘ﬁﬁgfr%‘ad a’ff%}sglefég%& ARt 1t gigrey ultrasound
to: (a) acti\@k@yth %n@a@mefedﬁeaevo%ﬁé AN i

transducers for a first predeterm ned anount “of tine

and (b) (app! ynarorREorgglaia g RIb elebteodRF adimed todelivet ®F energy to
second predettﬁer n;'lened am)funaﬁ oI time. 3. The system of

claim 2, wherel A 6% PR VBr&fEt er mi ned period of

tirne occlbeSyhemoiRofnditcsErand fraselihnes BRIEQE: d
time. 4. The system ofgjcl aim 2, wherei nﬁﬁsai d Pi rcst femdnﬁgure
second pPedeterm ned periods of tine overlap at |east

parti al | 5. syst of _claim wher.ein said

first an segggrg{;jﬁ%re e;%eFmoF]e Oﬁ%rﬁga%"“Bfi ﬁaﬂ%ﬁls%rgufor a first
subst anti al | praiemthiissdemtsiny of Gme k@ System accor di ng

to daim2 further conprising an_i nput device for )

i nput t i Rb) onéPBY %REVBB%@@?@ RF siecinqdes fos atsaeand no¢determined
the processohyoint Jfgnsystem according to Caimé6

wherein the one or nore paraneters are selected froma

(000864

f r dquendiheofystetre oRFlaiml £ agderean shidt £136 ipratetdrmintd friod of time

vol tage, a duration,of the RF energy, .ap jntensity of
the ul't rog‘él%ﬁ%fgfeeifil%?ﬁcoﬁga’?ﬂ?tﬁnﬁ’é‘legwrﬂ‘ﬁgoémﬁ surface
of 4{ he fmealstbRdirANEm B f ' ' -

7 wherein t Se;HRF enerrngy’ \?’%é?%relt%&geiﬁml%%?%gggﬁgreﬁ%gﬂ%ﬂ%&‘penods

9. The $¥§memvedepeatdeasgpatially.ai m 7 wherein the
ul asmﬁlg s%%grﬁ i Aﬁ wherein said first and second predetermined periods

of time occur substantially simultaneously.

6. The system according to Claim 2 further comprising an input device for
inputting one or more parameters of the treatment of the processor.

7. The system according to Claim 6 wherein the one or more parameters are
selected from a frequency of the RF voltage, an intensity of the RF voltage, a
duration of the RF energy, an intensity of the ultrasound region, a depth
below the skin surface of the focal regions.

8. The system according to Claim 7 wherein the RF energy is between 100
KHzand 100 MHz.

9. The system according to Claim 7 wherein the ultrasound energy has a
frequency between 500 KHz and 50 MHz.

10.  The system according to Claim 2 wherein the processor is configured to
apply RF energy in a train of one or more pulses.

11.  The system according to Claim 2 wherein the processor is configured to
apply an RF voltage to the RF electrodes for an amount of time between 1

sec and 10 sec.
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nore pul ses. 11. The system according to Claim?2
wherein the processor is configured to apply an RF
voltage to the RF el ectrodes-{pr an anount of tine
between 1 sec and 10 sec.12. The system according to

G afon 2 mhegRidh ta@c%r@ﬁlgct%séﬁ{ '23\&%91%&1& G 5900%930{ is ponfigured to

activate the ultrasound transducer for an  anp

ti me betastivate theseltrasmohd ithnséwer £@. anTdneoBY S €ife between 1 sec and
accor d| to Claim1l wherein the ultrasound transducer

is conflg) U¥&d to focus ul trasound energy to one or

norig. f ochle ¥atdaBRcbRGR & difind 1d %@i‘eﬁu Ry ‘?ﬂtré%&uﬁ& Sransducer is

skin. 14. The system according to Claim1 fur
conpri s.qqgﬁgur(@d,@fp faeys s@tmselmd‘ arergyool anegrithereskiéal volumes located

surface.;., ordr ng to Aaim1l further

conpri sSi ng an E@’%géﬁ’g apted to be applied to the

skild. surfhecsstelhgcoddihg ¢ 1018M ¢ G0kRdrNdoRghrld 1 tem fi
ul trasound transducer gand the RF el ectrodehs}fgacoonrrg system for

syst em &eelbrgiihggkingudpeg-m 15 wherein at | east one pair
of 18F elﬁl%t thﬁsac%%} m%tta Cﬂ%‘?ﬁl uI %%s%gng ﬁnmlgﬁto&adapted to

transducer re co

| east orbe applicdgouhe sikfrﬂ@&t@:uﬁge Ithd apﬂm@ﬁé@@o @héiultrasound
pair of RF%qe]éect ro es 17. The syst em accordi ng
d ai m 1 %A de¥ the focal votunmes are

| oqgt ed T*lh@ts’ﬁﬁ%ﬂ agcc?rd{i‘%‘ Baimh | ng%{eov%tlgrfsgn 8}%&78 Qf RF electrodes

sur f ace. he syst &m accor erel
one or rmcrl et b&st he uﬁms%dﬁndmahmr areeohtabriddn abapp‘lﬁﬁfbr in which

0.2 Mmto, 2. Mmb skin rfac 19. The system
accor di A5 FY °BF ﬁﬁjfﬂ é'ﬁcef Oraa%@%rwevr HPAT 6¥R5r¢é30tr°des-

or 17pr e Tk s&ﬁ@mfagé&lduéotﬁ Q?‘laﬂn? 1 Q@{e\ﬁﬁﬁ B3n Vﬁ of ?hcﬁrgrbﬁ e B81 volumes

20. The system according to Claim1l erein
| at er al aiilgeaiedbeteren 6.2 Hmraeddfmmﬁelcfvodwl skironeface.s

03820 s LT i AL S 550 S B £t otame
v oI umes atedobiédbveéh 3.2t 23nMlPelodlthe BRE) st¥BEEM
rding to CCaim2 1 wherein the |lateral spacing
&re g% gytem according to Claim 1 wherein the lateral width of one or more of
the focal zones is between 0.05 mm to 1 mm.
20.  The system according to Claim 19 wherein the lateral width of one or more
of the focal zones is between 0.1 mm to 0.3 mm.
21.  The system according to Claim 1 wherein the lateral spacing between focal
volumes is between 0.3 mm to 3 mm.
22.  The system according to Claim 21 wherein the lateral spacing between focal
volumes is between 0.5 mm to 1 mm.
23.  The system according to Claim 1 wherein the length of the focal volumes
between the RF electrodes is between 1 mm to 20 mm.
24.  The system according to Claim 23 wherein the length of the focal volumes
between the RF electrodes is between 3 mm to 10 mm.
25. A method for treating skin comprising:
(a) heating the skin to a first temperature at one or more focal areas

in the skin; and
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30.  The method according to Claim 25 wherein the RF energy is applied in a
train of one or more pulses.

31.  The method according to Claim 25 wherein the RF current is generated for
an amount of time between 10msec and 10 sec.

32.  The method according to Claim 25 wherein the ultrasound energy is focused
on the one or more focal regions for an amount of time between 10 msec and
10 sec.

33.  The method according to Claim 25 wherein the one or more focal regions are
located in a dermal region of the skin.

34.  The method according to Claim 25 further comprising cooling the skin
surface.

35.  The method according to Claim 25 wherein one or more of the focal
volumes are located between 0.2 mm and 5 mm below the skin surface.

36.  The method according to Claim 35 wherein one or more of the focal

volumes are located between 0.2 mm to 2 mm below the skin surface.
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