;e3e@@ 6Tbh WO 02/0S. 11118 PCT/1L(11h112211 NON- I NVASI VE ULTRASONI C Bog\’fi/
CONTOURI NG FI ELD OF THE | NVENTI ON The present invention relates to

| i pol ysi VQones#Id y and nore particularly 5 to ultrasoni cptirpodivEh s

REFERENCE TO CO- PENDI NG APPLI CATI ONS Applicants hereby claimpriority of U

anti 11 a0 *Nethod and appar atus FOHMBNNGMIIe o sody Cont ot i ng By Lysi ng

Adi pose Tissue" and U.S. Patent Appligaison Serial No. NI A filed Cctober
29, 2001, entitled " Non-Invasive U trasonic Body Contouring BACKGROUND OF

THE | NVENTI ON TheNON-IQwiAsIvie, UﬁTﬁﬁ@Niég@ﬁ%%W?emesem t he

current state of | S the art: 986, 275;
«5, 301,

6, 071,

073; 5,209, 22| ;

660; 5,431, 621; 5, 507F?1©TQD(H:EHE IBMNH@@4 631; 6, 039, 048;
239; 6,113, THE | NVENTI ON Theui)r esent

6
i nvention seeks t5§§e Breg?ﬂ(% 'ave“ﬁﬁ?f) ugs Efb 9&%1%56%%1Yr?@f1ﬁ6@r@|%§gﬁ
ul tr asornbaltraspaicyipbBsisThere is thus provided in accordance with a preferred
enbodi ment of the present invention a nethod for |ysing adi pose tissue
including the steps of directing focused ultrasonic energy at a target

volume in a region OﬁEﬁER@RﬁCEC?Bt@é@J%@%%%%EP;@?#ﬁé and nmodul ating the

focused ultrasonic energy so as to s€

adi pose tissue In

t he target vol une /&pudzcgmdfeadblyycmﬁi pin@’rﬁt@ GO0 AP A flie st Séhid b@o t ar get

vol une.
present

q%z.&l #t %n% n accor dance with preferred enbodi nent of the
FPofled; faoparyi & v eatittpda Mﬁtﬂ]ﬁ@)dnd d’spnag@wmﬁoaﬂlppds‘@stvessue

i nclyydi gy &R & S e a bod rasonic
ener gy V\hléc}:ﬂ@%litlgecﬁ \(%I %%ﬁng‘%p%y %/%eesangldpg’es%%?q?sgwé el %@Wg 1y does
not |yséN/nofleadicpbee29,i208Weentitled * Non-Invasive Ultrasonic Body Contouring

BACKGROUND OF THE INVENTION

The following U.S. Patents are believed to represent the current state of
the art:

4,986,275; 5,143,063; 5,143,073; 5,209,221; 5301,660; 5,431,621: 5,507,790,

5,526,815; 5,884,631; 6,039,048; 6,071,239; 6,113,558; ,
R

SUMMARY OF THE INVENTION *G00002*

2 3

The present invention seeks to. provide improved apparatus and
methodology for ultrasonic lipolysis.

There is thus provided in accordance with a preferred embodiment of the
present invention a method for lysing adipose tissue including the steps of:

directing focused ultrasonic energy at a target volume in a region of a
body containing adipose tissue; and

modulating the focused ultrasonic energy so as to selectively lyse the
adipose tissue in the target volume and generally not lyse non-adipose tissue in the
target volume.

Additionally in accordance with a preferred embodiment of the present
invention, there is provided a method for lysing adipose tissue including the steps of:

generating, at a source outside a body, ultrasonic enefgy which

selectively generally lyses adipose tissue and generally does not lyse non-adipose tissue;

1



WO 02/ 0S-4(118 and PCT/1L01/1112211 directing the ultrasonic energy, from
the source outside the body, at a target volune of a body containing

adi pose twedvesiwpirther in accordance with a preferred enpeghiginalf the
present 5 invention there is provided a nethod forllysing adi pose tissue
including the steps of: defining a region in a body at |east partially by
detecting spatial indications on the body; and directing ultrasonic energy
at a muldndplicity of target volunes within the region, which target vol umes
contai n adi pose tissue;, thereby to selectively |yse the In adi pose tissue
in the target vol ufEestiagdheeHeasanicyenay, Ifpse throsouaek puisislet the dody.i af 2he
target vol G i tiapabliind) AEsardance with a preferred embodiment of
-t he preserit invention, there’i pﬁ%V|de a nmethod for |ysing adi pose tissue

including the stepBumier i aeirddi@e Ulvithas Ofreferdesgbodine® BBl the Pregnty of
target volunes within the t5 region, which target volunes contain adi pose
‘tissue, PHENEByNes ssEpwded §@efhqdfor lsiig adimoge ywue inshiding the sigas phir get

vol unes and genera : I n; agli I SSUE..] e t nes;
and conputeri zed tégﬁwﬁﬁé'5%£§hgﬁnﬁlgkgfggﬂ%§§o 1?3@%? e%ﬁéﬁgésﬁﬂb

not wi t hsindicetiong omsbiebedyt and t he body. 20 There is additionally provided in

accordance with a E.r ef erred enbodi nent of the present invention apparatus
for Iysing adi poself§°4Bg & TASENGENATEY H & Belipdaty Pt rasdolurasseVilindne ect or

directi n[ggfogp%ﬁ& W EEASANInEs QBRI a@ib%%e dtci ug,etthe\fgdaf e s@:l@ctﬁlery\?mgfitsﬁqw?; a

u

body cont di ni ng adi pdse tissue; and a ulator, cooperating

ener gy didipotarssto iprieducest avdhonessad géiardyonitclysnasgydiposadssue isehect i vel y
| yse the adi pose tissue in the target volune and generally not |yse
non-adid@&?tpP@gﬁé in the target volume. There is further provided in

accordance with a Ri&fshlsdnelbadNEnkifla LA HBYCRE 11T, aRpgr at us
['ud e ner a

for lysing adi pose tissue’including: a soufce outsi a body ¢ i ng

ul t r asonineengiger dpgre i3 proed|at metbodh far lpsivey giipakie tivmtedngludihg die emplodys t he
ultrasonic energy t.0 selectively generally. ]yse adi pose tissue and
general |y not | yseé‘ﬁ%?ﬁp% 'tbﬁg@ctqng%eati%“’ﬁlt{pil{?@ét)?%g%ﬁ@E‘HFeSaWISIEinhe

cont g ni RAAJVARSEL tirbsSYSumds colRrD2fibdsetidshl BeFithLtaL lfie ! S
addi ti ona?l y provi dera in grgc%rcgance V\}Ibt h al pr’e?e%l:r gg%ﬁ@%ﬁﬁ%@np@gftﬁ% he
present ddiRasAttiseve appler tirges vodmésy snchgersedallyos® lyses soeadiposeutlssng i Hbe st eps
of : '

target volumes; and
computerized tracking of the multiplicity of target volumes
notwithstanding movement of the body.
20 There is additionally provided in accordance with a preferred
embodiment of the present invention apparatus for lysing adipose tissue including:
a focused ultrasonic energy director, directing focused ultrasonic energy
at a target volume in a region of a body containing adipose tissue; and
a modulator, cooperating with the energy director to produce a focused
25 ultrasonic energy so as to selectively lyse the adipose tissue in the target volume and
generally not lyse non-adipose tissue in the target volume.
There is further provided in accordance with a preferred embodiment of
the present invention apparatus for lysing adipose tissue including:
a source outside a body generating ultrasonic energy;,
30 an ultrasonic energy director, which employs the ultrasonic energy to
' selectively generally lyse adipose tissue and generally not lyse non-adipose tissue in a

target volume of a body containing adipose tissue.

2



a region definer, defining a region in a body at |east partially by
detecting spatial indications on the body; and a director, directing

ul trasoniwogpei@ys at a multiplicity of target volumes w tichriégibRgi on,
whi ch target volunes contain adi pose tissue thereby to selectively lyse the

adi pose tissue in the target volumes and generally not |yse non-adi pose
tissue in the target volunmes. There is still further provided in accordance
with a preferred eithedi nentddfiortallp presdst innweeodridemceappitr atuprdfemred ysi ng

adi pose tissuye including. a.director, directjng ulirasonic energy at a

mul tipli E‘PSVHB‘F“H %‘lr ﬁ@tprgmnh ARYSIRGT ﬁPW%tH%?‘?Tebﬁlg%,adWHF% ﬁswr@@vdlgsn&ms
contai n gdipgse tissue, thereby to selectively |yse the adipose tissue in
.the target volunmes and generally not |yse non-adi pose tissue in 1 ~ the
target vol unes; and repopdéferr,ziefiningaclegiog id aboty ankhst pyrtjatlp by detegting
conputeri zed tracking of the nutiplicity of target vol umes notw thstanding
‘nnvedbnt”3$aVH@CﬂHH§%“ﬁA%V¥§aHF , directing focused ul trasonic energy

general ly prevent s,ldigkr Airdetifs URra@oHiS eflé g Plat & MBUIHAIHS lor tRol M Polums | N
accordance with a J%r ef er{’ecirer%‘iﬁsg(s)dirr"?lent1 of gﬁea pr eselﬂtc ?r?ventgi on,uéﬁhse met hod

al so i ncMitiesthgl regmsomibichi aegsit rupluwifiest tnmtaie gidiposatissueatberepprto i salebtyvely
concurrepntly wth direct.i the focused ultraspnic.energy at the target
Vol ume.  PreYis tese rted 256 T geh P RS pbEriarai g 1 HPBRCIPOSHESYE I asoni ¢
transducgfe thjepidlV@ed 0 the body in order to direct the focused ultrasonic
energy at the 35 target volune. The directing may al so i nclude varying the

focus) of at | east dhereus stlhBothecprovaied duemordancowitbra frefettied embodiment ocused
uItrasoniIg:lenerga/t .at tt.he t ar get ngll une. .Var¥.i n .thed.focus may change t he
vol une of" P& 57 JBYEVIQT aPRarats, fr JysigAdingse tisiE dildiRthe tar get vol ume from
the at |east one UktdiRSQRi &irdcliAd SO enerd) a?Q%ﬂti%l%@'dTQa@ﬁ’vﬁh%@s! ncl ude
posi tioni n% at | east one ultrasonic transducer relative to tthe body in

order towiinethe telenf sdishieldrgst tvohunsi eontaire agiposs tisshe, tharehettosglegtieely 3 WO
02/ Os~11 PCT/JLILL/ 1112211 Th t hod preferably.also includes sensing

il t rason e SEAdRPse SR AN ot ERPRR hof BEFHA et S Rn'eBBe S dn: "Phe
target veleuamset Jhiemeetahed preferably additionally includes sensing of
cavitation at the target volume. ~ Preferably, directing takes place from
an ultrasonic transSempeterizesctiseking functionality providing computerized tracking of

the multiplicity of target volumes notwithstanding movement of the body.
Preferably, directing focused ultrasonic energy generally prevents lysis
of tissue outside of the target volume.

20 In accordance with a preferred embodiment of the present invention, the
method also includes ultrasonic imaging of the region at least partially concurrently
with directing the focused ultrasonic energy at the target volume.

Preferably, directing includes positioning at least one ultrasonic
transducer relative to the body in order to direct the focused ultrasonic energy at the

25 target volume. |

The directing may also include varying the focus of at least one
ultrasonic transducer in order to direct the focused ultrasonic energy at the target
volume. Varying the focus may change the volume of the target volume, and/or the
distance of the target volume from the at least one ultrasonic transducer.

30 The directing may also include positioning at least one ultrasonic
transducer relative to the body in order to direct the focused ultrasonic energy at the

target volume.



outside of the body. In accordance wth a preferred enbodi nent of the
present invention, the ultrasonic energy has a frequency in a range of 50

hHz - 1006Q0lékiassorpre preferably in a range of 100 KHz - 5@@rkHn/oi1aded nost
preferably in a range of 150 KHz - 300 Khiz. Preferably, the nodul ating
provi des a duty cycle between 1:2 and | :250, nore preferably between 1:5
and | :30 and nost preferably between 1:10 and |:20. In accordance with a
preferred enmbodi mehte ofethdte prefersliptalsoninelutieosensing elltnasduit ankrey quplingles

bet ween u i al ,cygcles at an anplitude above a cavitation
t hr eshol ﬁ%%ﬁﬁ%%‘é’?%%a%ﬂbe g%%\%ﬁ?fe%t%ﬁﬁﬂg%to‘@ WRjuential cycles at an ~ 5

anpl i tude above a TaYhfediddoprefdritas halimioald MBS LesPLea; le¥vi 00 and
-300 sequential cycles at anﬁrgnpl i?ude gbol\%el a cegviet e{tﬁ!él ggctx‘ﬁ?géﬁ%ﬁhel

Pr ef er abiget ¥el8mpdul ati ng i ncl udes modul ating the anplitude of the

ul trasoni c energy gver _.ting. Preferabl irecting includesg directipng .
'focu§ed ul t rasoni Cprgﬁeé?bd¥/”§|{ec§1ngotahﬁl P%Eﬁ :;Iim g d\‘ltg‘l“s&?’(jetfar\?a?ct?ﬁé%cait?&] atinme
sequenceputditle att@bdayce with a preferred enbodi nent of the present
invention, directing includes directing focused ultrasonic energy at plural
ones of the nulti piniasceidasge withgeprefestedmasbodiment wé shewbriesent atvettéas the

tiall I f o] t | t f ltipliclt ft t
Dol unps. HrAEELe e TS ot BRIchey Py 142 s ST 1 D0tEs Fiinc? meeterdd it of e el
embodi mentangé of 1 KHes&00 KX Rt infhit pieh‘@alﬂ?“"@%n%@@f LbegHdehphikng, t he

e body.

region by marking at |east one surface of th The . nethod may al so
i nclfide defi ni ng tréferely.ghe odutatisg torejdesta Hessisyclehetvereptl amd t:880body

non. yseioSar EeeehbAYRPRE bl 18 ol Bortily BebieR AP BT uae

non-| yse pose - ~0 ti'Ssue. "Pr udes
defining the targein acobndarse @ith unpreferiel Wi diplenn 8P terednaBivBARA, tHesSue

within the region. 4
modulating provides between 2 and 1000 sequential cycles at an amplitude above a
cavitation threshold, more preferably between 25 and 500 sequential cycles at an
15 amplitude above a cavitation threshold and most preferably between 100 and 300
sequential cycles at an amplitude above a cavitation threshold.

Preferably, the modulating includes modulating the amplitude of the
ultrasonic energy over time.

Preferably, directing includes directing focused ultrasonic energy at a

20 multiplicity of target volumes in a time sequence.

In accordance with a preferred embodiment of the present invention,
directing includes directing focused ultrasonic energy at plural ones of the multiplicity
of target volumes at times which at least partially overlap.

Preferably, at least some of the multiplicity of target volumes at least

25 partially overlap in space.

In accordance with a preferred embodiment of the present invention, the
method includes defining the region by marking at least one surface of the body. The
method may also include defining the region by selecting at least one depth in the body
and/or by detecting adipose tissue in the body and/or by detecting non-lysed adipose

30 tissue.
Preferably, directing also includes defining the target volumes as unit

volumes of non-lysed adipose tissue within the region.

4



WO 02/11y(118 PCT/ILITI/(1122(1 In accordance with a preferred enbodi nent
of the present invention, nodulating the ultrasonic energy so as to

sel ecti velyp chys@ig he adi pose tissue in the nultiplicity ofpctral@ediado! umes
proceeds sequentially in tine wherein selective |lysis of adi pose tissue in

each target volunme takes place only follow ng detection of non-lysed 5

adi pose tissue therein. Preferably, the nethod al so includes conputerized

t r acki ng of the mullt iapedréancy with taapeserradoemiredimeot wiftthstmmthhfgwnnﬁ@nent of
the body. e conputerized trackln udes sensing changes in
t he posi tmlo El i i@?%‘#ﬁﬁgn% BOdy RndeleHtyEly P’?Fgcléee BESCHENGEE P4r
tracki ng nfultéplicidy l@)@%rtvétofl‘@luﬁfes ohsceb @ %hemwny B Sirhd) v&h*aﬁenmaxcmﬂ ©fis ro”fb' Y,

-the nodul ati on provi des a decreasing anplitude over exceeds a
cavi t at i 8APeYEr SSHD IndeacBRAEE! PEISERI RResOMaG@FotHELIRRAME mcamoﬁmmex ~ 5
The pgesgwgogeq gnet 'h . wi |l be understood and appreciated nore fully from
‘the follo et descri ption, taken in conjunction with the draw ngs

and appendi x i n whipgdférabiiyg.thd héthad Sigp! ihéri e Eb&w{eheéd Ithd W gr aFige of the
general structure and operation of ultrasonic |ipolysis appar

const r ucfeHiPliaiey eparast wlémeﬁnmﬁxsr@am@ mmvgmelztmfahqab@fyer red enbodl ment of

th t t i fied.block di | | ustrat f
a prof orred pover SorERYa ARBRaTT Lot a oRE SPeteee R b of

ul t r asoniposiperes$ uhﬁl\mgerort ItHiEE bbdly aB6 O&HiRBGiRg Wehdeda cingb e roedragkiapdingent  of
t he present .invention; Figs. 3A and 3B are sinplified pictorial

ill us‘?ralPPB%%“Sc?fF“E%téri—’ébﬁ@alﬂﬁﬁt?ethebo% an operat or interface display during
I t t lified
bl ock. d agram © 11 acrsirbtyn ey PEUBRHEN LGTRE"H difiefend ' SutdselhrckBet ea®

and oper athichexteedaa covithtiog ehrastiold. a preferred enbodi nent of the . present
invention; and Figs. SA, SB and SC are together a sinplified flowchart
illustrating ' _~o0 operator steps in carrying out lipolysis in accordance

with a preferredepadiSERIp AN bR RS HAWIRER ANY APPENDIX

15 The present invention will be understood and appreciated more fully
from the following detailed description, taken in conjunction with the drawings and
appendix in which:

Fig. 1 is a simplified pictorial illustration of the general structure and
operation of ultrasonic lipolysis apparatus constructed and operative in accordance with

20 a preferred embodiment of the present invention;

Fig. 2 is a simplified block diagram illustration of a preferred power
source and modulator showing a pattern of variation of ultrasonic pressure over time in
accordance with a preferred embodiment of the present invention;

Figs. 3A and 3B are simplified pictorial illustrations of the appearance of

25 an operator interface display during normal operation and faulty operation respectively;

Fig. 4 is a simplified block diagram illustration of an ultrasonic lipolysis
system constructed and operative in accordance with a preferred embodiment of the
present invention; and

Figs. 5A, 5B and 5C are together a simplified flowchart illustrating

30 operator steps in carrying out lipolysis in accordance with a preferred embodiment of

the present invention.



5 WD 1>2/11-41)18 BRI EF DESCRI PTION OF THE APPENDI X PCT// L111 /1112211
The Appendi x i ncludes conputer listings which, taken together, forma
conput at iwoah/mesfoagki ng functionality in accordance w th apgmaiernsiesh

sof tware enbodi nent of the present invention. DETAILED DESCRI PTI ON OF
PREFERRED EMBODI ~>ENTS Reference is now made to Fig. 1, which is a
sinplified pictorial illustration of the general structure and operation of
ultrasonic lipolysis apFdERRISSCRIFSTONCOEATEHNAPEESTEX ve i n accordance with

a preferred enbodi gEnt of t.he @r sent ~c~ jnventio As seegﬁi n.Fig. '1, an

ultrasoni c energy GBHEHRRERIIX ARGUARS CoBRYter SRS WaIChntaken FogeHRr dofMahsducer

10, di spesgghe@ingl d8adkiRo dincHENEHAT RS Adbd KRN it n@?g%fée’ﬂédc%g%réu' table
-pl acement of the transducer 10 rel'ative to the body, iS directed to a

t arget venbeemes dfnlsd presanhenvisodgn.and is operative to selectively generally

lyse gdi pose tissue and generally not |yse non-adi pose tissue in the target
*volume. A preferred enbodi nent of ultrasonic energy generator and director

useful in the prgseat FNPERCRINTHONRSH P@Fﬁmﬁﬁmmmﬁapew c
transducer 13 including a curved phased array 14 of piezoelectric elenents

1 S, typically defRafergpca ponowomadé @ $phel e varclofis & citplifidér pictonidl havi ng

conductiye._.coatin 16 on opposite surfaces thereof. .The piezoelectric
e enont s GsFARY BT Reh-CRPRabI 84 RrRGRra: PonTesnis g tpparais

di stri bugdrtuctdh andt@fermie ah acebraRitt witB.a pRIRA QhbRIiMBHesf @b prédeah as
pol yur et hane, whi ch has acoustic inpedance simlar to that of soft

mamm# i afventieguds wendn dligyl.fan pkrasenic coergutgeneratisfandedireoiorphubens array 14

and defi ne:s .cont act rf.ace 20 for e enent, with the body,.typically
via a su'l’I?IFI g’fﬁ écgr rﬁgf‘?eﬁélégng?sr?ﬁtoué%%%?gﬁ%@ﬁTeﬁthg %{B%e%g%%(k}‘cﬁgb)m anar ,
but needsui@blebslacedenBWirtabliansmet abediafiCe abagk rHo@ﬁ,' isP@KRfed ® 54pigkt €d Dy
conductors 22 to conductive coatings 16 to cause the piezoelectricC elenents

15 to pryi@e 13 inede teaibedicares eranubrito seleetivyly genspally. lysnadipasertisarece wi t h
a pref erél%d“e%ggggg%]%e g@_aﬂgogrtg&eeq 5"%62%?%?,. |¥oln an i magi ng ul trasonic

transducer su I'sTincorpo At r ansducer 10 and _~C~

typically conprises argferestbehpotinient eifaitiniondd ehayy N@ne@ivdugidi Ueequor f aces
26 associ ated with opposite surfaces thereof. Suitably nodul ated AC
el ectri cAiolfleths SresaRpiNvERtion, coBwases: ar sultsesonis Sharensutls Viaansdioeacks 26 in

order toicRURE 4 RERHCARSLELT 48 CNE Y eletftiBelements 15, typically defining a

portion of a sphere or of a cylinder, and having conductive coatings 16 on opposite
surfaces thereof. The piezoelectric elements 15 may be of any suitable configuration,
20 shape and distribution. An intermediate element 18, formed of a material, such as
polyurethane, which has acoustic impedance similar to that of soft mammalian tissue,
generally fills the curvature defined by phased array 14 and defines a contact surface 20
for engagement with the body, typically via a suitable coupling gel (not shown). Contact

surface 20 may be planar, but need not be.

]
h

Suitably modulated AC electrical power is supplied by conductors 22 to
conductive coatings 16 to cause the piezoelectric elements 15 to provide a desired
focused acoustic energy output.

In accordance with a preferred embodiment of the present invention an
imaging ultrasonic transducer subassembly 23 is incorporated within transducer 10 and
30 typically comprises a piezoelectric element 24 having conductive surfaces 26 associated
with opposite surfaces thereof. Suitably modulated AC electrical power is supplied by

conductors 32 to conductive surfaces 26 in order to cause the piezoelectric element 24

6



WO 02/ (15.1018 PCT/1L111/1112211 to provi de an acoustic energy out put.
Conductors 32, coupled to surfaces 26, also provide an inmagi ng output from
i magi ng uvbnaeowis transducer subassenbly 23. It is appreecaiesi/dibat any
suitable commercially available ultrasonic transducer nay be enpl oyed or
alternatively, imaging ultrasonic transducer subassenbly 23 nmay be
elimnated. It is further appreciated that various types of ultrasonic

t r ansducter provBlenay abeisenpinesgdoutbor. @xaIBIoRs 33Uebuple@ns dueRES TAYalidic! ude

mul tiple |.ﬁzoel ectric elepents, nmultilayered piezoelectric el enents and
pi ezoel UPYE 2R ITBHERE QUipH! Famiipaging nifseania ransigersubpsemEd3i n a phase
array. In a prefergpe LARN f. 1he. S i_nvention sho in.Fig. 1,
-the ultrasonic enel:tgg gg@g‘g%ﬁr&éﬁ ngi %é@%%rggr?@eg%ﬁ i A atfslﬁ wg?%lb‘hcer 10.
Al t er nattranstiycer t meyf Urect oployef geneltahithglul tnhaseni alteRekey tangidcecusi ng
such _energésrga%l %r\{‘)r Vi c!,ed by, di stinct devices. In accordance with a
preferred Bt ayote §IEnaiEdsent i nvention, a skin tenperature sensor

34, such as an inf - t al pngsi de i magj n | t rasonic
t ransducer subasselmf 35':}1?? naéghcﬁg@y }hﬁpgg}g%gdtgﬁecseogmuﬁﬁs%m%tlr@f‘%#’?%aumt

embodi mengy 6¢ enpdoyede Fenteximplen tichn trandduedts duge inchRlEPaGiEper SleaRMeRic 36,
such as z therm)cglxﬁl e, mag@gl sQ be nounted al ongsi de | magi ng ul trasonic

t r ansducar el aTLEfRYRTE ) Blezorieqiyic relampmit afliiaﬂé%ﬂ?g“é}imlGleﬁ}ee'fsepﬁt‘fﬂslomsecei ves
sui t abl ysha@dwhategds ﬁlrﬁ@eﬂiirpﬁbhﬁg‘éﬁﬁy.f roma power source and nodul at or
assenbly 40, formng part of a control subsystem 42. Control subsystem 42

al so'%t ypi cal Iy i nclnrlpeeferrddi pobodiment axfrihe presemtnipudreion 44owhay Fizg 1asieoci at ed
therewith a canera 46 ,. and a display 48. A

: such adsavideo camner )
preferred enbodt et S%F‘fagam g’_cS‘Eﬁt%rea“rén(tP_ | Bt ispnsgucse il yilgmatiely,
i I ustraheeinctlohy 8F gedeitly @ﬁ?&%f)hi_@%getjlggraﬁﬁ PoRls W st Eﬁe?g}ggxlraf bt gm&'ﬂc er 10

is preferably positioned automati cal or sem “aut omat y as by an

3s' . - Y- Dygbginet devises assenbly 49. Alternatively, ultrasonic transducer 10
may be positioned at desjred sitiqns by an operatqQr. In accordance with a
preferred enbodi rreﬁt ACGPTPHE ﬁ&gsaeﬂ’fe?‘?rl:ﬁ?e%/ﬂ‘l?%’?‘e@oo‘i rgseab Ifventiedat i ve

for ismagikiigtenieithicOferRbr he sRAdYs QR WRieh dsleh%?,l ¥ S%é;/%oklﬂtelaealgﬁc;si&r med. A

picture of the portion of the patient's body viewe the canerda 1's
pr ef er ab™PSAB spiraspai rensfecdr subasserably @3s Fustherd®. actorda@ 0/2&th @SpfBred

PCT/ I LI : . operator may designate the outline qf a region
cont ai niéﬁ]égt(og |%’%ib(=f tﬁ? srgge.n ?Imr?' © %%%P&éﬂ@g"?ﬂﬁﬁmBﬂét%ﬁﬁB%Oﬁgﬁt Sp¢h gﬁé present
i nvent i aherntbesigaatman olfo t BE S nicegiean dlcngsiik eehednPY uRfisORET BhAIuBEr ki ng

the skin gf a patient with an outline 50, which outline is inmaged by canera
46 and dHSPPEYRY 2By di splay 48 and is al so enpl oyed by the Iipolysis
contyzol conput er :CO i Ng;4 h jcation of ultrasonic. energy to
| ocations w thin f@é’faﬁ)@&‘?o%{‘%“%ﬂpb‘i e re@%?'lc‘& ATl efeﬁ?u]gasb tgpﬂglﬁte t he
out | i ne akayrical powee fidins pl Eoyved so0rodi #hdl AyddBior assedtd) goafRMinRYpdreberence
nuner al 52f Qlter nat i v,)eg:y, t§1e operator may make a virtual marking on the
skin, sUCRIASSURSYSIEN Ay £ningl subsertem it als dvmigallyvineludesas §poliveiy cpmiseli de
conput ercopfhfdt At GgviRkthiRpdCRERMNGR! AL Deitadl) Y g @ddi tion
to the ou?lfbihne reprelser?t ati1on 5%, Weﬁ?%ﬁ%}?%hgﬁ}x{l@sd%?ﬂteﬁéza@gg élﬁﬁi%f t he
present disNents.on prebiedaphodahet efinpiveyrssoarqe andahiodylacdr asseriisly 1064 Whi ch
g;el%ng xgsltrlaYedl ﬁcﬁg.e g e%'ét c?elsgr‘xabe%meererir%%lc?vu ﬁ)tpatsgrllig Itpa%s u%lelp ?gels tplresfgrlejlgfy but may

positioned automatically or semi-automatically as by an X-Y-Z positioning assembly

49. Alternatively, ultrasonic transducer 10 may be positioned at desired positions by an

operator.
In accordance with a preferred embodiment of the present invention,
30 camera 46 is operative for imaging a portion of the body on which lipolysis is to be
performed. A picture of the portion of the patient's body viewed by the camera is

preferably displayed in real time on display 48.
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I nside the region designated by outline 50. Markers 54 are visually
sensi bl e markers, which are clearly seen by canera 46, captured by canera
46 and diwploayemi®on di splay 48. Markers 54 nay be natural pamat.emiig2onar kers,
such as distinct portions of the body or alternatively artificial markers
such as colored stickers. These markers are preferably enployed to assi st
the systemin dealing wwth defornmation of the region nomnally def ned by
outline 50 due to Wovepeaior amay designatenthet pwhnobf khegbadsantfnied edpoky, t he
?0 trans ucerllo ahﬁo bears a v%sLbIe rker 56 which is al sq caPtured by
camera 46> 4hid "dtEHl ﬂ%edwgh OgF SpPggimest ORHIEUFENE HVEHIPs gesgnation Of duf | y
processekdih i@ fRLtkehy 4t pBdtdraNarkRgdhs pliayved ézﬁﬂerﬂ'vﬁm &Y okindS0 Wegaect 1 ve
-comput ed mar ker representations 58 and 60 on display 48. ?5 Fig. 1

i 11 ust r aPeing Heimageth Syl germera 10 49di ditplayed ibyidaapéay 4fnanchie alsodypioyed b thocat i on

ithint [ i ni ' N . _Bl ocks desi gnated by reference
urera s TEAVER ORISRy B b 36t BERFHE W4T =a0heBit o7 Gleani 5B Pose
tissue, [ReRABLWIEhYthBatEbE ANCbrfit@ cdlbudRbY ThitedentaR6h UFORNCRtINet Hay?
preferred enbodi nent of the invention. It is seen froma conparison of

bl ocks 62lsabg Bsplaiedion displaic 48 eadesignaiedhbyareferepreeiuamarads e midtediativaly, of t he
pr esent { ven I.on %ion cont ai. ni ng?adi ose tisds t@e adi pose

tissue, es?pg%laat N a\gmﬁarl]‘lgpae;[figﬁﬁlrer% (RS A tssiin), SUER, a3 8Y VSR 2 1§§’ﬁera Phose

tissue, shishh)asvitENRRG! indf drbvigsl Conpeter IdduBded buliBkerpRGEnIERITES Sl 0f8, 'S
not 8 WO 02/0S.1018 PCT/I'LI11/01220 | ysed. Reference is now Fig. 2, which

is allsi rréilsplﬁ}’ &8 bl ock diagramillustration of a preferred power source and
nodul at or assenbly 40d tte riati

ul trasonic pressurg155&@585%%hﬁngggg%?ggﬁgggﬁfWLgéogpgﬁgf?%ﬂ&&ngédhﬁent of
system of the present invention preferably also employs a plurality of markers 54 which
are typically located outside the region containing adipose tissue, but may be located
inside the region designated by outline 50. Markers 54 are visually sensible markers,

15 which are clearly seen by camera 46, captured by camera 46 and displayed on display
48. Markers 54 may be natural anatomic markers, such as distinct portions of the body
or alternatively artificial markers such as colored stickers. These markers are preferably
employed to assist the system in dealing with deformation of the region nominally
defined by outline 50 due to movement and reorientation of the body. Preferably, the

20 transducer 10 also bears a visible marker 56 which is also captured by camera 46 and
displayed on display 48.

Markers 54 and 56 are typically processed by computer 44 and may be
displayed on display 48 as respective computed marker representations 58 and 60 on
display 48.

23 Fig. 1 illustrates the transducer 10 being positioned on the body over a
location within the region containing adipose tissue. Blocks designated by reference
numerals 62 and 64 show typical portions of a region containing adipase tissue,
respectively before and after lipolysis in accordance with a preferred embodiment of the
invention. It is seen from a comparison of blocks 62 and 64 that, in accordance with a

30 preferred embodiment of the present invention, within the region containing adipose
tissue, the adipose tissue, designated by reference numeral 66, is lysed, while non-

adipose tissue, such as connective tissue, designated by reference numeral 68, is not

8



the present invention. As seen in Fig. 2, the power source and nodul at or
assenbly 40 preferably conprises a signal generator 100 which provides a
time var wo@2es@mel which is nodul ated so as to have a seprggL@foisgl ati vely
hi gh anplitude portions 102 separated in tinme by a series of typically
relatively | ow anplitude portions 104. Each relatively high anplitude
portion |02 preferably corresponds to a cavitation period and preferably 1o
has a dé&?@asing anplitude over tinme. Preferably the relationship between

the time durations i 0 d rti.onscl s such o.provide a
duty cycl e bet meenR%erg%gS %@g@ %&q‘e““gge Selr%gglpflgﬁlé)f:gv@éaﬁmrm%g’s%ﬁ%&q : 30
and nostofpr pfefreddl yovbetswese dhd foduniatol aSsBﬁ)blyPMB(EFab), ¥howing aopsifekt obf

-si gnal gen.er.ataé | 00 has a frequency,in a range. of 50 KHz - 1000 KHz, nore
pr ef er ab{d'2Het QeBH21Q0° RIgfure OVEomK ik 2R aReS tvithreatrefeanst ymbetimeahofi5o KHz

- 306 KHge ofenio; Ofa sSi genepat i r | ided to a
‘sui tabl e E)g\/\gr%maﬁg]&ﬁoineﬁ Si%%?mvxﬂgc E (E)}%t %{K%Os\%gﬁl %%gﬂ@%h%{%ﬁ}f%ﬁﬁ

ci rcui t rpre@®lyt coraprisesn pusignaf geretatars bd0 ehichagsdde®s i@ aFigg sighal witicich
converts the electrical signal received thereby to a caorrespondin

ul t rasorl? ém@HErtegﬂ/S%ﬁst Bubavess serisg ot irplaityely high arpplituge porgiens & %F@ﬂ@gedout put
conpri sgg nd | [ i LG - CQry{gs i o the
out put of ts]iqgg r?gfd g%rﬁcgrdgtqgélh%%}eé%ng@ ltoi\f %@@%gggp%g“e%ge]sﬁb@ ?Eejlrggé%ele}{ y high
anpl i t udeglpemplitods pedidn WArprefepablydcorgespondsanta cavitadldiPperiripaidairefdrabty ti me by
a serie of(}gpical“é relatively | ow anplitude portions 114, correspondi ng
to pdrtil¥ag opbigasingapplitds eysdifeel y hi gh anplitude portion 102 preferably

corresponds 10 o cayktal ofL PELLAGADES B BBIALARS A AdAoRY vol Ume

12 (Fig. 1) in the body exceeds a cav on nalnta hréshol d
120 and gdepatiabd J0shds sacllas rieawionigleaarplityt oytde deaweehi NR. andt 1:26@SoaN
ude portion | 12 has an

i1l Dulag b coch Selat el Nk arml tude portion | 42 has o
o O RIS Sl BRGhgo¢ h
11 2/ 05- t@¥180 B 1 1@01 KH21 200 Fyrefeeatdyp lbytwdre 1@ &HonsI0pKbiet aeiemoshe ti me
dur oo SLAREELL 0 1 BgndghRi ons 118 T sueh as oTprovide o duy
preferably betweenTHs bQpandf Ligdfl generator 100 is preferably provided to a suitable
power amplifier 106, which outputs via impedance matching circuitry 108 to an input of
ultrasonic transducer 10 (Fig. 1), which converts the electrical signal received thereby to
20 a corresponding ultrasonic energy output. As seen in Fig. 2, the ultrasonic energy output
comprises a time varying signal which is modulated correspondingly to the output of
signal generator 100 so as to having a series of relatively high amplitude portions 112,
corresponding to portions 102, separated in time by a series of typically relatively low
amplitude portions 114, corresponding to portions 104,
25 Each relatively high amplitude portion 102 preferably corresponds to a
cavitation period and has an amplitude at a target volume 12 (Fig. 1) in the body which
exceeds a cavitation maintaining threshold 120 and preferably has a decreasing
amplitude over time. At least an initial pulse of each relatively high amplitude portion
112 has an amplitude at the target volume 12, which also exceeds a cavitation initiation
30 threshold 122.
Relatively low amplitude portions 114 have an amplitude which lies

below both thresholds 120 and 122.



Preferably, the ultrasonic energy output of ultrasonic transducer 10 has a
( ~ frequency in a range of 50 KHz - 1000 KHz, nore preferably between 100
KHz - 500w8lnziziand nost preferably between 150 | CHz - 30@cihge14Megf er abl y,
each high anplitude portion 112 is conprised of between 2 and 1000
sequential cycles at an anplitude above the cavitation naintaining
threshol d 120, nore preferably between 25 and 500 sequential cycles at an
anpl i tude above t h8refeyablyvihe atiatonshipi betaiean nige timeedhatichs120p@tigndTo$L

prefer abIa;(d be;t\]/veen ];100 and 300 seci,u ntipég'lﬁ c§cl s at an _anplitude above the
cavitati 81 FRITRi Himt THPeShtl Br9E 2 rire c¥pe dereestol 2ndife L250Fmpge 3A and
3B, whi Cbreﬁi’r@blﬁbﬂﬂebiﬁ il &0yl 1@3@ﬁﬂcﬁilnoéﬂdrbﬁﬁa'b@tﬂe@@&nolf:l(§Qﬁd flppearance of an
-operator interface _display during normal operation and faulty operation
respectively. As s8esferpplyFhg.uligamonigieneigy avoputedf wpaspaititomsdutes pd hys 48

typi cal | : i t volunes 12 (Fjg. 1 i t.hin
'cgloc ujlalat g&ﬂ@ﬁlﬁ% pgrlrggeﬁéoﬁnstog%ng t %9?%‘%;}“8@ Wrﬁﬁaf 3@&’ E%WSE‘% |1§9¢15§&Z - 300
r epr eseniadziand n5édt pieferabli betwAddil 50 &ad J 300 KiiHspl ay 48 preferably provides

one or nore pre-programred performance nmessages 202 and status messages
203. It is seen thBref@iablyueachdrighempiiudenporticn hi% isstromprised tof beivdear 2nt

shadi ng 20 i ,ndi e their treatpment status..For. exanpl

uns hadedaltg a? %beq) E%Frﬁ%@ § ,g'agf!'e %ﬁggl}j &gy ggr"fg? &4°%hy H:Ee?aé(f[%th%’emrarm‘?l% §hrg@'ﬁ’?4l ave

al ready eXpenérenmefrablypbdtwsers 25 Anblsa0keneshihreaek & ohWiiiud adesigoat ed by
reference nuneral 205 is the target volune next in line for |lipolysis. A
part %l | FVERURMdTHREEE Breehrid 2D wpdi makt prefesblysbetvesen 100r gad 300 une
ypi cal | o §/EA'S b bRBh e KRR e A R A p B R BB ) pes of
target vol unes, suBbfessce hoSwowiahaded tHeFips eahedndlw®, t RhicASakf figlpRntd
presence of .agiglose.ti ssue therein or for other reasons, may be designated
by suit aBrribllbekatigns ftHbe apresransai gnsopesiar mterfase rdisplayddurmgeabringl

ref erenc I and. 2. 10. _Typjcal perfornmnce sages 202 my

i ncl ude 8%&%@;%1%\}%%?/ P%%ff@ ' r%srgg&lv%%r ‘llgﬁ(sﬁﬁl 1R ’Erﬁl' g NVEE . OF5t cal

st at Us nessages dPRyneytyphaliygevana bheiltabl @zﬁgétfvdhli}ﬁespm!\g’i I eV @Athint pe
operati n? fre gencg, t he nunber, of target 10 ~ WO f12/11 _-FU18 _

PCT/ I LUL %"1%‘? 8FUTRSON 20, ty mipailyt dpEmBgH iyl eutbiee feprepentationiSdnFa0l)and t he
nunber oORJ8iabeat | i | | . splay 4s
al so preferably yi’ E%Flﬁggg déﬁfe}é%gggﬁﬁoggﬁygﬁ%gg Hg)gg? f%grglg}%qﬁj&g%g%lfoorh%ag&lz

deri ved Mmessages20Zl and atabus roessagrg@0pr ef er abl y provi ded by i magi ng ul trasonic

transducer subassepgbly 23 (Fig. 1 ). Indicatjon 212 preferably jndicates

various tissues i nﬂ?'?\éeeﬂc}aé VP'ﬂo%rtﬁ’?ﬁgt g@grﬂe% Arfoshomgwith F“ffaef%’}/ §8ading| unes

12 im rejnadridentd MeicefeOtheit BredGeat JRANRGE FYk E:Ehn?plé}rLﬁ:fsﬁdd%Eqaz?EPf’cﬂﬁx%cheP t he
ua

present invention, indication 212 may al so provide a vi y sensi bl e
i ndi cat i S¢5iepatedaly refarprne wimendls 20k diaverlerdyvexiparience? lipdlysini AdlidkeRedy. 3B,

b e pr og P Yahurfl 12 NASBROGY PR roreRRl it SR Y e MRy nsuc ude
" BAD ACCHSTip6lyeloNEASGHially" ShEddERATIREIHRO2¢d @ﬁ'c-alllg Eﬁarésﬁﬁdypa'fﬁﬁgéy%lum@ HI G
ou

nmessage %pi cally relates to the skin tissue, alt it may alternatively

or addi t BivaINay bee msuificenily tigated rto tackisve completelipnty st ttypically afuet toeart ar get

vol upe Ofgifcikhi QH&ﬁrduflaQ'oﬁFi g. I}. Reference is now made to Fig. 4, which

illustrates an ulfrasonic 1 pol ysi s system constructed and operative in

accordance with a Ptlefaypeadoferatedivoimiesofudhhgs thoes et td BY aficdndue o

descri bed t}fr.ei nabove with reference to Fig. 1 and as seen in Fig. 4, the

ul t r asoni"&UIFIFISE DisFence 2L pdippsso ke dbareig qr; f;gﬁ’élo)t/@qfsfe%‘i@ﬁ%arfbw B Apuignated 4,

. whi ch 20ppuipible cd16rstodb®Bl a%id8tiorld | i erably

receives )I nplut S ?r Orl% vi deo caS}i?er a{thGE?éll:i)égé. ﬁ?r)gqg%%ﬂ%c} g%@%@%@?%@fﬁ%

nmeasur eng®t angni k0. 300, which receives tenperature threshold settings as wel |

.as ipputs fromskin tenperature sensor 34 (Fig. . nd, tr

tenpgfature sensorﬁlép'ga(ﬁf rmange n*é??ﬁ%?i"to r@gﬁelaéﬂgeen%\?ﬂ%dﬁﬁgw _

pr ef er aPE&O@@maraes "FRE IOVSPYUN PHID YL HOmS Ol fpic stk Abssiesboanpsopri ate
reshol ¢

include an indication of the power level, the operating frequency, the number of target
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25 settings and provides an indication to |ipolysis control conputer 44 of
exceedance of either threshold. Lipolysis control conputer 44 also

pr ef er ablWOO@8&i0¥es an i nput from an acoustic contact nonieConiegitgeit 3 02,
which in turn preferably receives an input froma transducer electrical
properties measurenent unit 304. Transducer electrical properties

measur enment unig 304 Preferabky moni tors the output of power source and
modul at o¥0'48E8 A Myt thergalpulatgd tassaiiregion 300 end Hemapbet ofitatgeansomes2 13. An

out put of, hiH3BSEUGE! ect:rical properties neasurenent unit 304 is 11 WO
112/ 0S. 1lllc8 P@gl){qquﬁqéfbﬁlm@%f' 220 preferably also supplied to a power

met er 306, which pmsﬂla;ewaanalwtmreramytmeluhégooinysg'répm%ﬁks ;gewcﬂltd?r 44

-and a feg‘gback Qutput .to power source and nodul at or ‘assenbly . Li'pol ysis
cont r ol Bttt 124 dgrivs! drasm esmapiltpaspaiceimags prefaretdy forowded davirmagingn

det eci i opjiff [ [ 1SS er,ifdentifi ion.funct.iignality 310
cand s | ysggwag(it’ Sgégg&%%egs%ggﬁsaéh& ? ?caﬁg oa)'f &Cta}lgrhgﬁ%‘t yre%r%?y aH“ﬁC%FS whi ch

recei ve varuissisfuesin the b@dsoini ctodsedeti@Cindoshoanrahy sirget fVoetdsanah irbdi4-
ul trason{ C reff ection anal %/S| s functionality 314 receives ultrasonic

i magi ng FWHE s NFaCepRdance Vith Asprafesrer paborianesiib (het pesest Byentloncindiopiéomat es
ultrasonvp i I nsd J: 1)... .Li pokysi.s..control conputer 44
pr ovi des“gzutiﬁggl@'?oﬁrgg@/grygg&rﬁlra @g s%ﬁ%lﬂ q ol%%rlﬁ%ﬂﬂngf)%)réav @E8%‘1"§hlﬁdf,’:e E&gﬂ

oper at i ngelwineridsoni ¢ t herapeutic transducer 13, and to ultrasonic inaging
subs%/&tem 316, for_operating ultrasonic imaging transducer 23. A

posi t1 oni ng cont r of U{i& 10308 3Bs# if sees thetsdurinsabnpmmal foperatio, piisplasi48 cont r ol
conput er p4ide®bredio H’rﬁn@&xx‘%‘n%%' i onisng assenbly 49 (Fig. 1) in order to
correctl lyj/ posi Piegél gr?ansducgrl 0, é%%l?hcl udes ultrasonic therapeutic
transducer 13 and Uypicasearninglmessageginey ih¢clads tBIRBrACGUSReE ©RITACTS, now
made to H A, a ch. are together a sinplified flowhart

i |l ust rat#%ggé}qf@; iﬁéﬁ&ﬁ‘iﬁcar i nEEMPERAYIREsTOQ HEH brmessegs with a
pr ef er r egpRABPElITEN B dpeuR ' ' e bR g AR

initial nga??’gpe_r at or prsef erl agﬁjﬁt@?ggﬂg}{gﬂ&oﬁﬁ?@gd%@?(afi‘iil&onaily rS]Tgféato

pat i Ent ' athpioldspue Prige or abiside dfhiee Acgt oplamatdin ahsduaihernBig. $f ereotactic

mar kers 54 (Fig. 1Ré to the (?ati ent' s body and_ pl aces transducer 10,
bearing nmarker 56, “af RCHEIIBAAGLAED W Hugates seulgesonialinslysisss { Fi g.
1) capt usyeRDdbstiered OarAnNgpFRiJeers " ' 0 and
mar kers 54 ;and 56,aree di sgliayed Sna%i%rscgﬁgeyagtg ?ﬁ?ﬁtrfg]g‘?oblf%ﬁﬁg&é%ﬂeggb%put of
camer a 4FCHL 4VEBHQHr efsedeapiibedshepgindbonte wotharefoperoe yo &igs dcindtag deand il Fig 5
| i pol ysi n ofe] s r 44 (Fig. 1). A.comuterjzed tracking .
funct i onﬁl |ﬁ]tg y&lEp[?Le?ngC?glg%&én%’étﬁﬁ‘eﬁg?‘ﬂﬂ%eis Fo Py Es SBRErPlo ForBRMEfér Which
pr ef ¥ abbupesb aydishlbe 4BUL palysiafooRBTREanARe! A1 pRAIMY BGIRN Hdufer
representation 52, \ggl ch na%/‘l be di spl ayed far Fhe operator o

g eh4Eie dyandidie

'S plfnay 48.
The conmpUt¥ F&ega a ™ FRaRRerafuLy mepspresfeat wibl 300 oviynhtreseives

coordin UESaIf Qinbd PRl YShs, Lreatment, as .l as addi ng
up the ?ttgtﬁlgle&suﬁﬁﬁnlggggéﬁtes{g e soﬂlg%tml%dg?grﬁ esrk&)tempﬁf?f‘%is@l.soﬁ%&égaﬁl y, the
oper at orandoirhiisdoeert teepertuarei ensoro86 NBIgk €S Tethpaatird GnéBurkdent MO 300 '
112/ (1 S~01€ P?T/l LO1 /012211 display 48 and the conputerized tracking
funct i ondPISF3PNC SPIERATES e eupris Qi ot sepsamr Meand 3% médeappearirietesthishaldd 60. 1 n
accorsdangeginsk taa i i ' f j nvwentiogn th

oTpUt o1 g LR S RO b ghsR cohiSL PRERGRL 4 TSRk ot

r epr esendihet tineshsld. ( ~ for continuously naintaining registration of outline
50 with respect to .outl.ine relpresent a%z'{ on 52, anpd thus of target volunmes 12
with respect to thaPBAPT SRR HRERRALIYT ISP PEETEabIY TgCavess camgiApY Tedm @he

_pati ent sacoostit ebmtichendriteahgank 308UGRIcAS) dHE Tr&ex%fﬁarts&ii\%g aﬁrin;fHMo% per
novenents, such as the patrent |eaving and rpet urning to the‘treatnent
| ocat | orfransducer electrical properties measurement unit 304. Transducer electrical properties

30 measurement unit 304 preferably monitors the output of power source and modulator
assembly 40 (Fig. 1) to ultrasonic therapeutic transducer 13.

An output of transducer electrical properties measurement unit 304 is

11



to The conputerized tracking functionality selects an initial target volune
to be treated and positioning control unit 318 (Fig. 4), conputes the

requi red wepessdi®ni ng of transducer 10. ~S .-Y-Z positiopcgdLacaasab! y 49
repositions transducer 10 to overlie the selected target volume. Referring
additionally to Fig. 5B, it is seen that foll ow ng repositioning of
transducer 10, the lipolysis control conputer 44 confirnms accurate

posi t i onpisteratly elsassphliceto 2@owiet metarSPEcwhich prineédssednemttpuat toahgdpolyss une.

The ultrasonic inmagi subsystem 316 (Fig. 4) operates ultrasonic imaging
transduc‘éc’r”?rféf:o"ﬁ%ﬂgri %ga dtja CB%E]WH%“ P‘%‘V?Trggé‘#ia@ P&quéé‘t’ri BEB4AYs s
functionality 314 f@plyaRatyiics. cRangs an Ql@%o}%@r'ébl QB @taﬁn'ﬁ%m

-reflection analysis fuanctionality 314, 20 the thicknesses o e various
tissue | edyrdpisorofiete¢iionphmniceéonalinr 808 etissueriayed ideupHertioncienetionglitgn3 ihdad at i on

f the tj | - thi.ck , . th | ect ed
targer vimeindé Grees vEUERRE oA L AN Al HReve dlnbiop 40
(Fig. 1)ulrdegntd neeflectdid | ondystsy RRcfdd@litySG 14.1 WBaS&EO toRktibhe ahaldiow ng

functionalities take place:” z~ Transducer electrical properties asur enent
uni t 304fupelennalies 3ah erseives uloasenisusmaging ompuaist feomi anoniltragonini im&H@g  whi ch

determn h ui,~l cient acoustic contact w .he patient is present,
preferab%%s%g?y&%ﬁg‘ 3}1%903%%6%\3}%%%‘: lg}?&‘r\ggfatné eél&?flftfgr eutic transducer
13. Transducer el ecihbiygis! cantropebinb@er MRAGIHRIEE Buthlith tio 3RV Qbrdesnan - 30

output to power neter 306, which conputes the average el ectrical power
r eceivedmpyulptiee astrartdpeAd i for tapsrasisg cdtrasedic Hierapestiaviearadecee| Setanidcsd power

recei ved e. apeut i.c transducer j. 3 exceeds a predeterm ned

b eshor s il A i LRI Bralind 5 SRE el et 857 A

PCT/ | L113dsktichaglcdontrotl uhia 308 aidSeedies ahCutit fb&na&?b%@t&bﬁﬁbﬂ Sorifitéh pat ed.
Skin tenperature sensor 34 neasures the current tenperature of the skin at
transduc®f $nghX-Yupppasdipning assemblypd? dFig elniasidasniencouedtly Bodtiomhi ch
conpar es imt r re t - t hol. enperatyre. . Simlarly,

Cr ahedacrifust, (v,  SHRA BEHEs el i PEEINC olFPRRER, 1 oe iy

t r ansduceragit teanedigepplies it to tenperature neasurenent unit 300, which

conpares the transducer tenperature tg the threshold ter’rEerature. The

out puts of tenper aREFEENRRASIPRHBHIE (onFigs3db aBenduifpl watshtase tpgasherss s
control gRARLLE 1 o is y p

ul t rason?c %g??}\géqag 'El @gﬁ%ﬁ%‘g&%@f as{r;éggrllgggﬁggg %ﬁ%@é& ngl %{?tg t)cga? ?e whi ch

i s anal ywel abgreferted apdmidonene fdf eb¢ ipreseranabersion. Awnedrn onBlg WA, tidallyThe resul t

of this analysis s enployed for. cayitation detection and _a cayjtation

det ect i oﬂpeé?%b@fe#?@blé' E%ngé’& ‘P‘H[“Pq SBI(EF-Q sﬁc%h?rl%ﬂne%%n?ﬂﬁyerp rofgrablgy dlig g any
of the fehdrawt Ao 2@HEres HRFokd BB SnRREN 54 (I or
assenbl y@é4(5 aut o?rgti c_rgl Iy toercm' ﬁg?eés\ryope%%eilgﬁwﬁpe ?ﬁgérggeb{g??gﬂ? yﬁ:g%ucer
13. is ShensducendfAebeafing herkenlSP patiandgsicahlditionnsition outline tShe aut omat i ¢
operation of power,.source_a ul at or assenbl.y 40, continues: 1. Acoustic
contact is insufficHBRE, % {Pégrrﬁsitﬁﬁbﬂ?sat%ﬁ@ee;%e% Y %réhgidarl]aerﬁerat ure
| evel . 3prefdrailp ditiie I3 ah@MRCkRE Y4 and SeeRd Hidpyes kel c.qsg SRS iRl GmleeVel .
2~) 4. Cavitation is not detected. Returning to Fig. SB,” it is noted that

during abb®mne Speamarsdté of alpeasefeeblyr swpphiedl thorimeney assewatbd Wwitld, vi deo
4 t t i d t whet h th
canmesa ﬁpcﬁgs‘gsf@ornﬁ'm gorgﬁg%;ﬁs@rém arget region and notes et her e

t ransducer renmal ne during the entire treatnent duration of

the sel ected targeA vahputeriZd. tridkirpofunatichalify pesfierabll drfitediddoiretipolgsié our 25

conditions tools place, |jipolysis control conputer 44 confirns that the

sel ect ed“YHGEPMPYELAS PReferapl comnleys the uinghplicamera ¢ for seTpwiRg otline onal ity

~of ipolysi - b t r r elo Vol ume 12
fo be tr LA Sefiefy Opaaieh’ iy, B¢, bpRyRE 3367 sPaehl SR abPhy Sl Phbary For

a suffi ctcenputelimedt iracking Hencsiehaity exbsat preferablyotamputes cderdignet of thyget

| i polysis control. computer 44 as 3c vin een insufllcientl r eat ed.
-1 L»(y volumes For ilpogrg;glflreatment, as we?l a)s aggingu the total volume of tissue sgugtflt to

undergo lipolysis.

Preferably, the operator confirms the locations of markers 54 and 56 on
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It is appreciated that by using nmultiple transducers nmultiplicity of target
vol umes can be treated at various tinme patterns such as seduential tinme

patterns Wwo oids10190 (12/0S-t (118 PCT/IL(11/(11220 parti al p¢ravendigqapi ng
time patterns. It is also appreciated that the multiplicity of target

vol unes may al so overlap in space or partially overlap in space. The
Appendi x includes a software object code for the conputational a tracking

functi onﬁ!;]jlayy4&|add thec¢amimaedided tfaokingvuingiostizpsalcilales cBrresot@ing nekeonput er ,
such as an Intel- % ed Pentlum [11 800 MHz conputer with Mcrosoft W ndows
2000 operRISFHERRS P8 &0hard disk with a minimal capacity of | OGB, 1

avai | able PCl sl OFInaMO ahde Wit ?rﬁpfgxlefé}reﬁcern%ﬂrm%lt (S)f t@@fn{se%t %\J/e&pof E}_Fer’re

-Grabber Hardware |nst_al ation Iguratio nmove/ Di sable the
VGA boar@npuesend tianl\mgeﬁimoodrm etmptays bjark &t Sdeant hearkét rrepves@tatwm Fgane

G b d bl Mat Do | b
Canade ﬁgﬁaégﬁﬁﬁqgﬁ?#ﬁyg nfinlal ST MERETRIET A oPTE ¢ Kb PET IR elo W Mudar
M cr OSOfHéE) e 200fhd afisRFotatded voREndz OTP WSS res FrtQStHé Eaantyvb%q

Pl ug- and system detects a new Mil timedia Video Devic d rquests to
a55| gn HIOt‘éllt &r\ﬁbﬂf mRvetrights pﬁ)ltlret pamﬁnltsclbodgardushg tcBatméms sadh ag hige JAl

CV- S320 Surveill ance Col or ra available from.1Al Anerica
| nc. gﬁi%EB\Ve(HI oY Qe NeEMesta Su‘%’u?? e Befient AGYng 119 reumngtootigs3
Unlted Stateentapetisgnnect to the Matrox Orion Framer G abber. ? e). Set the
conput er screen inpedance switches, red, green, and blue inputs to 75 ohns.
f). ®et the corrput’élne smnpmnrls&\,dntrm«mg fitiioml lityngmldess tuo idiig) tasgepedmpee and

external,_ s nnect the conp screen to Matrox Orion's -

15-pi n f@né? %gﬁee?@goﬁf’ﬁﬂ?m%rﬁ?@g?br‘m D%ﬁS(flg 3f) FARPWSS TR TEAYiERds of t war e

(versi Ol’reﬁos'l{)om?bﬁltﬂaﬂid&@r 1&) X—ﬂ?ﬁpéﬁ@oﬂ‘lﬁﬁﬁém%h@- sitibhd BafiG el 09r am
e

and foll ow the fault pronpts . e Matrix anS|on Pack (version
1.0). c)l0 torysdie thpagleopes! ?ﬁﬁﬁfévglﬁm‘g‘-r abbl ng" when pronpt ed d). Establish the

egister ng and i eES e RGeS AR o Rckrdder SoloifE Faatoning

15 of transducer 10, the llpolyms control computer 44 confirms accurate positioning of
transducer 10 with respect to the selected target volume. The ultrasonic imaging
subsystem 316 (Fig. 4) operates ultrasonic imaging transducer 23, causing it to provide
an ultrasonic reflection analysis functionality 314 for analysis.

Based on an output from ulirasonic reflection analysis functionality 314,

20 the thicknesses of the various tissue layers of the patient are determined. Upon receiving
an indication of the tissue layer thicknesses, an operator may approve the selected target
volume and activates the power source and modulator aséembly 40 (Fig. 1).

Turning additionally to Fig. 5C, it is seen that the following
functionalities take place:

25 Transducer electrical properties measurement unit 304 provides an
output to acoustic contact monitoring unit 302, which determines whether sufficient
acoustic contact with the patient is present, preferably by analyzing the current and
voltage at therapeutic transducer 13.

Transducer electrical properties measurement unit 304 provides an

30 output to power meter 306, which computes the average electrical power received by
the therapeutic transducer 13. If the average electrical power received by the therapeutic

transducer 13 exceeds a predetermined threshold, operation of the power source and

13



WO 112/ US- 11118 PCT/1L(11/0122U 4). Track Software Installation: a).
Create the follow ng respective directories: ( 1 ). <Track root> - a root
di rect or WOO0sEPECk project (3). <Track root>I Src - contapppnsAwisR code
files ( ~ ). <Track root>l Debug - contains an executable file for Track
project (4). <Track root>\Inmages - contains BWP files for debugging the

I nterior I on detection process. (5). <Track root>\Log - contai ns I 0og
files adﬂo‘g{%ﬁfoi #raeEblyrO mey b%@u'ﬁ@@ému}déﬁbwgwwg (6). <Track root>\Tinming -
contains timng d lf’}n térln file TRACI COBJ. HEX based on

t he Appendi x and place |§esriitgloe ?F?%Of %%&F%ﬁr@e gpr,rggttgtpg;era@)re O RSk he

conput erat tiaatduegr T(RAGK X teSten@etdite Imka¥irdmBntQiniIs RALSiH
,Augﬁstlgﬁ?) g129 Ear | S’?ng Laurel dg? Pa 19605 creating f t‘ﬁ{ %—@%@%CBJ ZI P
r

'§st%%rqtvﬂeefwm@dmgldzmmmtwg \ﬂnmmarly vensdueer Gnibeoatu20
~~r egt ersens%}‘tj@%éa@gregl Lhef Il,x]lr?&t' fu efaatﬁ n’gor ard rRiBL dégﬁséfé?tx't atloI y

-extracting the follomng filTe obje

DI SPLAYFNGSa 0B 1T8:a3ure1hbMCEﬂR€m GB&C}ZSorﬁﬁ]areé Mr@?@gt %ré)o the
MARKERS. PARAMVETERSDLG. OBJ 8). STD%M?( 9).

TRACK. OB *6)3 t%‘@%e PUEpUfS OFRINPRBINES (BasuTEment Wit GOP @&m@m&-d to
PCT/ I LUlip@%4i2 2dnttd) combBANGRUCER. OBJ

The ultrasonic imaging subsystem 316 operates ultrasonic imaging
10 transducer 23 and receives an imaging output, which is analyzed by ultrasonic reflection
analysis functionality 314. The result of this analysis is employed for cavitation
detection and a cavitation detection output is supplied to lipolysis control computer 44,
Should any of the following four conditions occur, the power source and
modulator assembly 40 automatically terminates operation of therapeutic transducer 13.
I5°  Should none of the following conditions occur, the automatic operation of power source
and modulator assembly 40 continues:

| Acoustic contact is insufficient.

2. Skin temperature exceeds threshold temperature level.
3. Transducer 13 temperature exceeds threshold temperature level.
20 4 Cavitation is not detected.

Returning to Fig. 5B, it is noted that during automatic operation of power
source and modulator assembly 40, video camera 46 preferably records the target region
and notes whether the transducer 10 remained stationary during the entire treatment

duration of the selected target volume 12. If so, and if none of the aforesaid four

o
(o ]]

conditions took place, lipolysis control computer 44 confirms that the selected target
volume was treated. The computerized tracking functionality of lipolysis control
computer 44 then proposes a further target volume 12 to be treated.

If, however, the transducer 10 did not remain stationary for a sufficient
duration, the selected target volume is designated by lipolysis control computer 44 as
30 having been insufficiently treated.

It is appreciated that by using multiple transducers multiplicity of target

volumes can be treated at various time patterns such as sequential time patterns or

14



13). UTILS. OBJ 14). VIDEOVATROX. OBJ e). Conpile the bject code stored in
the tenporary directory created in step 5 4d using IMicrosoft Visual C++
conpi | er WeOEDPBHI1%6. 0 The resulting application is createdpcTRAFRBSE To run
the Trac(c software, execute the program TRACK. EXE and follow the on-(ine
hel p to operate the program It is appreciated that the software conponents
of the present invention la may, if desired, be inplenmented in ROM
(read-oﬁ?ﬁ’aﬁ%ﬁﬁ?ri}}jpwgrt’lﬁe PRREIS0f t war e conponents may, general |y, be

appr oci at ed that The e PBr ard BB shE iRy ShuReh el e dn b Biai x 1 <
int endg@vmfﬂwnppaqgromm?adrallﬁnvmetprieBﬁcﬁz detail ed disclosure of the present
-invention and is ﬂ%th%nte ded Eo be limting., It will be appreciated by
persons skilled i nfHePREE Hstudeha prfsvasntotien eate dar itke nompuiativtad by
what 5 hasrabiges fifibdaGr) &dl iMcl |bed herei nabove. Rather the
-scope of theE preslenatwi nveln% ?%%\%ﬂgﬁgﬁﬁsh conbi nati ons and

subconbilhat | Grevide a Plecumputeysudteas air Biseldasar PORGTNET 8DOAIRY RoApuie! | as
vari ati onti l\g[nd 2% \Wor}%fi cations which would occur to persons skilled in the
o vis

art upon Teatiwgr, WS OP1GPERING AYHeD, avhitdis with gtminimal leepasityof art. 17

WD 02/ OPeGB18 ARPENDPET Q00ARCOP éb@b"%%%% 918 03 00 00 00 04 00 00 00 FF FF
00 00 00000010: Bs oo ao 00 00 00 O G-00 00 00 00 00 00 00 00000020:
00 00 08)-00 dater Qiorbraoe @Gebed HndwareGMt AL/ CRFRAAZRH: 00 00 00 00 00 00

40: OE |F BA CE 00 B4 09 CD 21 B8 OL 4C

00 00 00 00 .Eo 00,00, 00. 00000

CD @ 54 68 880006’%6’:”%@1%93265 g’gpf’vgo%ﬁpeeﬁemz'né@%cmp@sr.al 6E 6E 6F
000000Q0: 74620 62265 tRD : 00Q0Q070; 6D 6F
80 05 2B b o> On oo® (RON o0 £082 CHRED bl B daRan 2o 11
69 FE A2091bed. $ERegs, Darvelg QEEDBOTHDAO HIP QI ADME An RaifdlelPd] 68 nkh@l OD 67

FE A3 1gC6C3)KFEEQOOOOOAO: 4A CE 63 FE A9 11 69 FE A2 11 68 FE 1D 11 69 FE
000000BO: POE"6D FE 86 11 69 FE 4A OE 62 FE BZ 11 69 FE 000000C0: 1 A 17

6F FE A3 11 60 FE - E : 00 00 00
00 00 00 .00 T b ndcroNiBesaE iinddhs 000, oh SR I RorBiied IS °Ds "3

00 60 o¥/indrvrdtenrul-PY YeeRUIBELEDOBY MiltithedEBVdkoUBe\it: B Hudfls 00
000001 0Q; 0] 0,00.00.00,0 0 83 00 DO 00 10 00 00 00000110: 00 90
00 00 Ogo ?)58@2@ 30%%6:8' ‘&tot%ffd’o ’ﬁﬁgfgn 00 2c~ 00000120: 04 00 00 00 00 00
00 00 04 00 8D O00IRZIO0GHOUAI0 BRIMBHSHO s1R 99,0 L?I:Qorlcbglg ?%rr% , 00 00 00
02 00 00 QO 00000140: 00 00 10 00 00 10 OO OO0 OO OO TO OO0 00

0000015887 Gorpdrodmercabnco 23046 eyenida de l0Ga00tapBuiEN4 DY) [0GGROHAR; 88 9E

00 00 0 2~ 00000170:..00 DO 00 00 00 00 00
00 00 gg,qg%égg L%%eggt%% %’g ngﬁ%gf"%%ﬁgo’b@“%%@% ®PHo 00 00 00 00 00
00 30 00 00 €00003G0the BOMPOLeDBCrOEh BpeAANRCVARHE) r&D (%@&npgnd)&ug@n s 00

000001 @0‘6500 00 0o ao 00 OO0 00O OO OO OO OO OO OO OO OO OO 0O0OO0OO1 BO: 00 0O
00 00 O 0 "00 00 90 00 00 84 03 00 00O 3i7 00000l CO: OO OO OO OO OO 0O

00 00 00 00 0 00SQOHRCAMbAS LARIY D000 00, 2F 74 65
78 74 00 DO 00 000001 Eé)%45 77 000%8 o%"‘%g‘ogomg‘gsgg @%‘ 8896818“%?03“1 00 00
000001 EHernalsynomode.00 00 00 00 00 00 00 00 00 20 00 00 60 00000200: 2E 72

64 61 74 6l Q)OOOBZI%SOOOOOQOOOOO , _
g): Connect’ the computer screen to Matrox Orion's 15-pin female VGA

25 output connector (DB-15).
3). Matrox MIL-Lite software (version 6.1) installation:

a). Run the Matrox MIL-Lite setup.exe program and follow the default
prompts .

b). Run the Matrix Expansion Pack (version 1.0).
30 c). Choose "PAL-YC mode of grabbing" when prompted.
d). Establish the RS-232 serial communication between the PC and the JAI

camera by registering and installing the "JAI Camera ActiveX object"
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7).  PARAMETERSDLG.OBJ
8).  STDAFX.OBJ

30 9.  TRACK.OBJ
10). TRACK.RES
11). TRACKDLG.OBJ
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8. A nmethod for lysing adi pose tissue according to any of clains 1 to 3 and
wherein said directing conprises positioning at |east one ultrasonic

t ransducewornehsfig/e to said body in order to direct said pegdp@thidot rasonic
energy at said target volunme. 9. A method for |ysing adi pose tissue
according to any of claims 1 to 3 and wherein said directing conprises
varying the focus of at |east one ultrasonic transducer in order to direct
sai d f oceed 1ot EaFbrHR0®o®EY$Bat ssab6l40 aogetavet wee. 10. A nethod for

| ysi ng adDP@Zsa0t §G606 1 BRI domD@o@'s@'s%%@é‘@S%%&' n varying the fSCUS
changes 0heosbumeoh | FRish saCgel 3P} HFR RC DéLoo § et hod forh' ysi ng adipose
tissue a@@@mmgm@)a%@sgh?ﬂ% 0’8‘@8’@5 aotsabx' gf§ focus changes
‘*??Zﬁggﬁ§°@@°%b O’;%g EFFI %-L %ﬁ u%é)accor ding to any of the
precedi n gﬁgg af £Pdd%ni ¢ ener gy ,coupling to
*an exter ES 82? @O 5 5(9(9145&1218 P@rget volunme. 13. A

net hod f a 40%%D[8|(§)s'ﬁ O&&Q)D@loﬁ?ggltli)l BRYFAP the preceding cl ai ns
and al so r@Q HBeMO0OAG2 &R 1DRCAR6 40DUS0ar get vol une. 14. A

met hdd a@@Qﬁ &ﬁﬂgBB 64§ﬁ;20c5f1 §heDI0e2DRI0g 2 A 6854@BA Wherein sai d directing
t akes pl 8e@07BPOMGO0 fil FFA08d €424 30tugerod peabed sgut si de of the body. 15.
A met hod 0a@XIsAd: Ag man@ooﬁBtneequ@md@mgo%gmﬁ [@nd wherein said 30 A

ul t r asondE0ENB0YY7 bevoa3fIresLBOCY doh a75r ?55’ B%KH" - 1000 e .
met hod agomm:@gsmnaﬁzro@fnstds@s@ﬁ@ 1r§%5§g wherei n said ul trasoni

Hz. 89 WO U2/ Ua. 101H
gg%r ?{Ulh d precedi ng cl ai ns and
wherein § range of 150 KFiz - 300
KHz. s 1 iodys tlﬁgg QQ)OQW%?C @gp %&B@Dﬂg clai ms and wherein
sai d rod 9 P ? 0@ 1281 @ e ORet6@ 22 1&8nd 1: 250. 19. A net hod

accor di ng§094 %4 6fOQﬁ€ %MH@%%@Q@SMOW@%% sai d nmodul ating

pr oviUesV0UTaRY: WyRAe7402t 1iER Db ® Gneb DBIF 9200 DB ot hod according to any
of the pPUFABHRR I ADAD0DTOOSB0BI 98 SEDY cypibatsioryg: provi des a duty cycle
bet ween G0MO9anc41220A @3 BoACBE O3S @9@9 24Qoay Of the Preceding

cl ai s ao@o@@@@s@@@b@m@%ﬁﬁ@é a8 0BTPN 4 % JBgigreen 2 and 10

n threshold. 22, A
ﬁg?ﬁgﬁt ;géod?é%;ﬁ 85 080 M)H & %é’g ?r?é wher ein said modul at i ng
provi des, %T:‘E% Sﬁeﬂ%%& ocl) 55 s3'ggay APl 1 tude above a zo
cavitati 86bot7 6"'5 0°00 39 2D C4 FC D8 00 75 1° 8D 4C 24 14 51
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23. A nmethod according to any of the preceding clainms and wherein said
nodul ati ng provi des between 100 and 30D sequential cycles at an anplitude
above a ogwichatdopn threshold. 25 24. A net hod acco_rdi ng tcpcanm_n(nﬁzjme
preceding clains and wherein said nodul ating conprises nodul ating the
anplitude of said ultrasonic energy over time. 25. A nethod for |ysing

adi pose tissue conprising the steps of generating, at a source outside a
body, ul 00GFaFOc8eARFFYDBIOES CRle06i5udE2 e ablgp | yses adi pose tissue
and geneo@d7BodoRS3NGT Dy 96 85Ty MIDPIS Estirssses oarg 90 WO 112/05a01 H -
PCT/ I'L( | 860033086150 86t DPB0IBIEh 4 bE 35 2RIcH ssl%gweﬂfrom said source outside
sai d bodyoocatsod. £a04es pObYRE @ 58 0bPA | pose tissue. 26. A

X FEOHs 8b 4
Grr oot nofodreSbogs egleORE o Sﬁﬁ‘fs?ﬁﬁ% § % 8 0L 0r T ssue out'si de of
sai d targO 753(3 85 ? a(L % 0 tissue according to
vclaim 25 (207 8| é@ &lsép rﬁﬁﬁ Q AR i magi ng of said region
at | east? 681 #4/0@ §A&R 35 @Q/OQ\AAtlhlodE &6t00r BRFE ul trasoni c energy at
said tar %pu 00263 SABAEIOHBS G B8 1B P2i0A0a4l] pHEE ti ssue according to any

of clai nBOUPIBRE: D 0Ared U8 85 ICOSHE B4 06 156 @S 760L0MPO i ses posi tioning at
| east on@0AN7BOASANiSE RT BIBIOLESECO 7£108150\ES § 100680 doagdy in order to direct
sai d ul t 0EEIBIAD: SUFQPSai0 SACT 74 ACIBIEY 6t Wa®O o%%g ﬁt met hod for Iysing

s ove Socmmes o sl b e lo o el

i recting 0 5896 0 D _

A ot hod RTRDACEL 5 gé/ & %ﬁg@%ﬁé%@%@% fmsgbdaﬁgraﬁterﬂm' *
Ovolume. 31. A nethod

}/g;y: ;glgl gg osk 1 2448 3pPdi77g RIoBEIAf R6 46 0 r$(9 wherei n varying the

focus chiPhdE h@&ﬁ%ﬁ@%ﬁﬁx 3884 €ABdel6 V01U G B said at | east one
ul t r asonPQOU/LdRAstugArS0 M $ie CAOBA B0 L APsIE83 &0i0AdSeCE i ssue according to
cl ai 270063 CAABYZ=84 COAISEMB3 EOERIQS ¢BGD 8BS HIOSS sBoni ng at | east one
ul t r asond@O7CansEmee23rasl @ 7yaDtsB 344 20HE Bodys kmoer der to direct said

ul tr asonpeoCTaaDIYA ab s2ACA 321896 18408 744470 fwg AT | ysing adi pose tissue
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-4(118 PCT/ILI11/U122U said directing conprises varying the
?écus\/\g‘ Uzzi{(llgas'g one ultrasonic transducer in order to direct sa;;lufgggsed
ul trasoniWO&HBHYE at said target volume. 34. A nethod forpby‘/?]ungn tﬁe |
tissue according to claim31 and wherein varying the focus c atnges L
vol une of said target volune. 35. A nmethod for |ysing adipose tissu

' ' ' ' focus changes the distance of
according t lai m 31 and wherein varying the .
said t ar%g99§9%1$ PRRASRA 40 80 6B BAAB 060 WA t@SEESC transducer. A method

' ) ' 25 to 35 and al so
for |ysi HYOAEPGEEe0q 06 6083 AbicH §iF 5B SEOCABE of Bel A O
corpr 1RSI SCOR wDn e EvauDA RS B8O A eTnal surface of
sai d bodJ00AZE2E 8ot 56 ai ALTH GEBA\A YAED3 756Ef@t66’62i39i 1ysing adi pe
"GVt at [OMOTEAG 05 o8 8L T g@dl bﬁ%%ggﬂ.i |8§| ygi ng adi pose tissue
% o% %é 4 si ng sensing ultrasonic
DY, B
g

<

cavi t g_t imgaﬁc@@ﬂ? g%%?%% h‘t‘%
accor di nmpobeeE 4B Pho 18 5% dv _adi t said target
-energy cRuel 6195&3%3’19 Ab CEh 2 9 i9g§9{9§9059?c5bo?d?/n3 {§C22y of clains
vol une, 7(}6607 . rﬁ%g 9 g G6ilifgD8 00V 5T BdA4at sai d tar get vol une.
25 1@ 27, 33@ PRGO8 032 ©F 8B %G 24 ORSFX AB3I® and wherein said

TR RG

]
25 40.
u;St rasoﬁ PequendP 85Fm75 aBES of 250d CHz - éOSPt F;Zonflclz A
met hod ACEBFRANGI 1LY Ah§D 6# 24 (0 B 525FtIs B%HRATonRer e'Kazsag 0 42, A met hod
ener gy WASOZEBG: dMUBMEY AT0C00 anBE B4 BRID 008 7 $19 'irasonic energy has
accor di R§08TEGMBATE shat s A253 76 1%}593@%I Wg‘?r (%o 0%8A 1o/ 18 1018
a friequency7Emo.38 @ngs A 3439 Kiaes:39, SV ains 25 to 42 and al so
PCT/ | LOBORIAZYA 14hC 3ACHRIDY 1%06(9%? g
conpri siongo 7 abkh R 5 3o Ql Oog 8814, A method according.to
brovi 9eBodyHdbYak e GEBSDBRAC BB ABEBIGT BAg sai d ul trasonic
any of %@d‘}ﬁozg% é ! Y %?%%é@%%m §ASP0e between 1:5 and | : 30.
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~ 4S~ A nethod according to any of clains 2S to 42 and al so conpri sing
nodul ating said ultrasonic energy wherein said nodul ati ng provides a duty
cycl e betweaoiiig 10 and | :20. |~ A nethod accordi ng topamiL®foitieai ns 43
to 4S and wherein said nodul ati ng provi des between 2 and 1000 sequenti al
cycles at an anplitude above a cavitation threshold, 4~~ A method according
to any of clains 43 to 4S and wherein said nodul ati ng provi des between 2S
and SO0 SBHORPHA: 40 08yH 2F& S0 ah OATH 15 Frle0 abo0&Fa@5cavi t ati on threshol d. 4g
A net hod 00Dl 7§ 90 @ 0a0yFof5 BCaoME) HBFF 05 46 san@ ogher ei n sai d nodul ati ng
provi des doevgelen FFO8 cangl zﬂﬂ@aﬁﬁqwetgiaio Ry ek Q§o@t91an anpli tude above a

cavi t at i quobdresebd Frés10 4 ABbhaE de 23ny of claims 43 to 48 and

-‘G\T‘te:g'sgnfo%bésmﬂ%@‘i'46%ocﬁ% %%4 t O&% ﬁgg So;’agg' 'ag:*ggsgf oad
conpri si 90 Fiog%fggé 49“ %12 ogdy at least partially by
-det ect i ni%g gé czoétio %QFE@H ng ultrasoni c energy at
a multipl

OofCtod O%I—%f’r‘é@hﬁﬂt%ﬁf% #4930 00wo n2/os.tol s PCT/ 1 LO1
/01220 ré)ggp% vaﬁFéﬁ St 06/ BF 3Ad€ Vot @ RF 28i5pdSe tissue, thereby to
sel edfi vAD)OF LB 4@ 8D FF 26 G004 PG ERESIGH %40d0a BF g6t vol umes and general |y
not | yse 09608 i pOHa 40 Gxkie25 A0 Aid0 MWaFR2S 680l wows. 5 51. A nethod for

| ysi ng adi0poSIAQ:IFFAfes@6T a0 G0RF 15076 RHo0b GFaysdzavier ei n sai d directing

i ncl udes 0BDOEIBO: Ag COFFUSEIR O] 1o 5P L5 RNOL Ay o@tFFegfrrul tiplicity of target
vol unes Io@oasmm‘%omm@%mﬁﬁwhﬁ%fﬁﬂz 9§9 Mé' gg adi pose tissue
accordi n@ob@sﬁﬁ@'ﬁ%‘?'%os@@ﬁ’ 4%@@%‘2‘5 I ncl udes directing

f ocused ltiplicity of target

vol umes lblOb \&%”é\@ gcA)Q/ EiESB A method for |ysing
adi pose t %1 %OQ)FF ﬁaﬁgn%i 80d wherein at |east sone
of said r9|9 O; EF 2y Ad¢ ﬂélp @tFFv%lBQrQé 48100831 Bp&iti al |y overlap in space.
54. A matoﬁg@ig @r 40 QR FRP SR Pbé@ 00 FEAFS 4T 80 FF 250 any of clains 50 to 53
and aPso 080P§N20sCAG 1 dFAONFMES €diod 40edfi BIN2H8r4d o at | east one surface of

sai d bodyYOORER3IBSFF A5 1 hbd0 DOFFI 25091 adiogpaezi Dasue according to claim54
and al so 00008240s#® Qo EBfISHAG] gai0d FFEWy P Ay4cs® gebsng at | east one depth in
sai d bodyo06&250AEI®Y MRchofmar 24 Baionaoadi |mosess bsapgoaccording to claim 54 and
al so 00008260: FF 25 5C 90 40 00 FF 25 FO 91 40 00 FF 25 F4 91
25 00008270: 40 00 FF 25 F8 91 40 00 FF 25 FC 91 40 00 FF 25
00008280: 00 92 40 00 FF 25 04 92 40 00 FF 25 08 92 40 00
00008290: FF 25 0C 92 40 00 FF 25 EC 91 40 00 FF 25 E8 91
000082A0: 40 00 FF 25 18 92 40 00 FF 25 1C 92 40 00 EF 25
000082B0: 20 92 40 00 FF 25 24 92 40 00 FF 25 28 92 40 00
30 000082C0: FF 25 2C 92 40 00 FF 25 30 92 40 00 FF 25 34 92
000082D0: 40 00 FF 25 10 92 40 00 FF 25 14 92 40 00 FF 25
000082EO: 54 91 40 00 FF 25 58 91 40 00 FF 25 6C 90 40 00 °
000082F0: FF 25 68 90 40 00 CC CC CC CC CC CC CC CC CC CC
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conprising defining said region by detecting adi pose tissue in said body.
75 57. A nethod for lysing adipose tissue according to claim56 and al so
conpri si ngodRfosiv1sg said region by detecting non-lysed adipgRg%goisssHe. 58.
A method for lysing adipose tissue according to claim57 and wherein ~~
said directing also conprises defining said target volunmes as unit vol unes
of non-lysed adi pose tissue within said region. 94 wo o2/ os~nls PCT/ILO 1
/111220 $90083FIedhod SHAF 35/BBRE REIPETR4S DIV RES90di ng to clai m SR and

al so conpod&d409: S®EDI4H AOGOFE 1& B DL A50IdR BB gy 00SO as to sel ectively
lyse sai doawi410s6s bo BOUR A0ES Aochow @@eﬁww tot rget vol umes proceeds
scaquent] ebbusanD 4o s m §é'8%03tE yeL Y3l pose tissue in each

-target vg b'(ﬁ@Bba %6pp‘?‘€§ 4y3 2%? gz%bgﬂgof non-| ysed adi pose
hi

sue according to claim
E%SZﬁg &5§%ﬁ¥é gf g&g 36% 2§%§Pﬂ?%g said target vol unes
»as unit Q Fil; s@u@%@ 430 &yl bn. 61. A nmethod for
lysing adP éot@%gﬁé%{%@ﬁc@ﬁ 08B 261 i AR 86 88174 %JEB conpri si ng nmodul ati ng
sai d ul t PASKH7E: BEneAPA é%)5@§6t59 Sdffeti LCSI0y40 4s® Bai d adi pose tissue in
sai d torul OPYIF48Dt §E 60 00DOFt 45/93 HOEE 15ragterdsosagusntially in tinme wherein
sel ecti ve003&08: BE 8B00HBB @OtIs4M@S iSO seaks 13 a0 gebovol une takes place only
fol I owi ngoolEB4ecx iSorC308B asliRase7d RS FHA sthweoehmoo §8.25A nethod for |ysing

adi pose DbeEBIBACKOS OG0 FF BYs 9b 4@'0@'}"1‘-’57%4@94@ pand al so conprising

ﬁgm’)\ﬂut ﬁ;bé@tmtroa%k"oﬁ%o% cﬁ)%éjo@‘ébb'l §8 ooto rget O‘r’O: Uy adi pose

i zed t ki ng
.t'nilsﬂﬁei%gm o4 ﬁ 4%? ﬁ 7524 aFE sef)'nzga. d body and
enpl oyi n é"g‘ 90090 @QQ I<1|O thé7 BQSHFLFE)?\ of said target volumes
in said 506: 4%240 8Pedhad OB 8P (I #3148P 9648 10i ssue conprising the

steps of ! 00 85461 0G0 ds Wég\oﬂDiFelrﬁeﬂg% 40 08 SeGlAt01pS8 city of target vol unes
wi t h2h s&8Pep85egi 6a 08 WRiEN0G a0 0&068l00rtssOensAion Badi pose tissue, thereby to
sel ecti veDgOd536eCs FFEFARE ROTES ¥C £VG0 CB FFaisBE 91 @toovol unes and general |y
not |yseoo00s5adi POS® §C FEUEF FR EDADS CoFF FRROSD ¥OIFMES; and conputeri zed
tracki ngoofogsab drmebtacPk Grtpl & spREESD ¥RIFEERSCHREW hst andi ng novenent  of
sai d bodyoodk3s0: FF 8D 8D 2C FE FF FF E9 B8 FC FF FF 8D 8D 6C FE
25 00008570: FF FF E9 AD FC FF FF 8D 8D AC FE FF FF E9 A2 FC
00008580: FF FF 8D 8D EC FE FF FF E9 97 FC FF FF 8D 8D 2C
00008590: FF FF FF E9 8C FC FF FF 8D 8D 6C FF FF FF E9 81
000085A0: FC FF FF B8 90 9C 40 00 E9 9D FD FF FF CC CC CC
000085B0: 8B 4D FO E9 9A FB FF FF 8B 4D F0 83 C1 60 E9 61
30 000085C0: FC FF FF 8B 4D F0 81 C1 A0 00 00 00 E 53 FC FF
000085DO0: FF 8B 4D FO 81 C1 E0 00 00 00 E9 45 FC FF FF 8B
000085E0: 4D FO 81 C1 20 01 00 00 E9 37 EC FF FF 8B 4D F0
000085F0: 81 C1 60 01 00 00 E9 29 FC FF FF 8B 4D F0 81 C1
00008600: A0 01 00 00 E9 1B FC FF FF 8B 4D F0 81 C1 EO0 01
35 00008610: 00 00 ES 0D FC FF FF B8 F8 9C 40 00 E9 29 FD FF
00008620: FF CC CC CC CC CC CC CC CC CC CC CC CC CC CC CC
00008630: 8B 4D F0 E9 1A FB FF FF 8B 4D F0 83 C1 60 E9 E1
00008640: FB FF FF 8B 4D FO 81 C1 A0 00 00 00 E9 D3 FB FF
00008650: FF 8B 4D FO 81 C1 E0 00 00 00 E9 C5 FB FF FF 8B
40 00008660: 4D FO 81 C1 20 01 00 00 E9 B7 FB FF KF 8B 4D FO
00008670: 81 C1 60 01 00 00 E9 A9 FB FF FF 8B 4D F0 81 C1
00008680: A0 01 00 00 E9 9B FB FF FF 8B 4D F0 81 C1 E0 01
00008690: 00 00 ES 8D FB FF FF 8B 4D F0 81 C1 20 02 00 00
000086A0: ES 7F FB FF FF B8 58 9D 40 00 E9 9B FC FF FF CC
45 000086BO: 8D 4D F0 E9 CC FB FF FF B8 C0 9D 40 00 E9 88 EC
000086C0: FF FF CC CC CC CC CC CC CC CC CC CC CC CC CC CC
000086D0: 8D 4D 94 E9 48 89 FF FF BS E8 9D 40 00 E9 68 FC
000086EQ: FF FF CC CC CC CC CC CC CC CC CC CC CC CC CC CC
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WO 02/0S: 4018 PCT/I LO1 /(11220 G5. A nethod for |ysing adi pose tissue
according to claim®64 and wherein said conputerized tracking includes

sensing cwangesi® the position of markings on said body aegnemiex ng
sensed changes for tracking the positions of said target volumes in said

body. 66. Apparatus for |ysing adi pose tissue conprising: a focused
ultrasonic energy director, directing focused ultrasonic energy at a target
vol une i P0808@EW: 8P 47 A€ BoDy RRORF FFBHY eBipawesd 488ge; and a nodul at or,
cooper at 00903V OhFB &FC @0 OF G cecterca ecrroducecece qayeed ul trasonic
energy s@oasstio: sBligrod veloy 8'9YETBFFB'SC!;86§EW§@EB' ste 1 n said target volune
and generabbyy200kF FEIC percadie aecé'csé éﬁpgol une. - Appar at us

-for lysi n@oaehsv088 s 55 HE FRGEOE %rg in said director
g ey *%ﬁgg f s

Wbt @%f%g e e
regi on at b |0P 09 00 @GP PR 08 e i ng said focused
ul t r asoniP@P&ePg QOQQp@OtOQrC@eQO VYoOURR00 APPArGAAs for |ysing adi pose
tissué a@@@@&?gﬁg @ 80 86 Y060 061 G GAs0BB0 0@0«580@ﬁc00vﬂ®er ein said director

conpr i seHOBOFISE 00 dMEO PO HODOtd000Ti GTYO@O0 beastoo@pepoul t rasoni ¢ transducer

rel ati ve 0D00&70d 0DOAY0i 0D Gar GO0 b® 0000 BetooTRI ¢b fPeysed ul trasonic energy at
said tar @eoomwwoob@-omm@dww@b oblo lopchAgH @pse tissue according to
any of clogbdrcf ob 80 %8 R 6‘66‘6 6‘06@ 90 'oroecfotq@%d’a” es the focus of at

IF?st 02;@ H(bgﬁj)s%b@otor(% f r% OOOO ct said focused
tissue adl 049 &066%8 8P 088 00 2/ 0S. 1018 PCT/ | LUL/ (11220

i ssue a
E/aryl ng t é gg @1 g@&otolq DALY UHRO B9 06 8P §0t0Qet vol une. 7~ ~ Apparat us
for Iysi Hﬁo%ﬁo o%QaOQ PQ 8080 K099 HH0Q @0 0 8P AP PO Bnd wherei n varying t he
f ocus ch&RE 1PHE0 &F 98 anee OQfOOSMQD ReQyed 006D WAWOf rom sai d at | east one
ul t r 880oni080RFEASALCEPO 0T 06 0AMEEN0ACLG) 6®O0 by $DY (Adi pose tissue according to
cl ai m 68 080eB3xNE0@O® 06 8D B0 I0rodi0F0 PISH b 00900 doeast one ultrasonic .
t r ansduc@ooogs4at 6veo bo 08 @0 doaty d0VPEEEE 0 @odorgect said focused ul trasonic
ener gy ainosedsdot @y aebo webuwe-o0hoco odton APBEbalEHof or | ysi ngf adi posfe t|tssue
accor di ngopeesebabdb®8o 8080 WIS %g@%g% ogaries the ocgs IO a
castonGohisese o GRS Aoo b o8 Ghbo o o @ ocused ultrasonic

energy abggsdaso! & 88ho Y8055 00 00 00 00 00 00 00 00 00 00

00008890: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000088A0: 00 00 00 00 00 00 00 00 00 00 00 G0 00 00 00 00
000088B0: 00 00 0O 00 0O 00 00 00 00 00 00 00 00 00 00 00
30 000088CO0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000088D0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000088EQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000088F0: 00 00 00 00 00 00 00 00 00 G0 00 00 00 00 00 00
00008900: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
35 00008910: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008920: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008930: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008940: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008950: 00 060 00 00 00 00 00 00 00 00 00 00 00 00 00 00
40 00008960: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008970: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008980: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008990: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000089A0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
45 000089B0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000089C0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000089D0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000089EQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

aratus for |ysing adi pose
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<

ratus for lysing adipose tissue according to claim74 and wherein
\Y/Z;yﬁggat he focus c%anggs the volune of said target volune. 76. Appa[ ﬁtGUS
for |ysiyoaappose tissue according to claim 74 and V\her_eP(ITMﬁllnymm? e
focus changes the distance of said target volume fromsaid at |eas e o
ul trasonic transducer, 77. Apparatus for |ysing adipose tissue accor g

ntr Cb@@“@F@%@%%@%%%%O%' °°0" 3Q$%9§0&%B>&dy adl acent Sai d tar et
080

vol ume. 0 Qe according to any of
pioilg 6 g QOQQ §QﬁOQ&9%|ng of cavitation at said
fl’i?l g.f v g{)@ ancp(OCp %‘?ﬁ 0880 9696 Q0 sk according to clai m 68
-andg 8 80 981090 0G:@HI AG 00100 108OrM00®ENer gy coupl i ng to an

AA4Le0®GP0 88i08 90MRA) 6@ emdo saiod soayog®t vol ume. 97 WO
Figféga{éiggﬁéﬁlql@MOQOD@mgg%;)@DOOGwpaogbg$oﬁqujy5|ng adi pose tlsfuflon
accor di n@Pa0BASD00H®BE0 800N SORPHH 56 B 09 Y sensing of cavitatio
at sai d 0G00gAUTOvaY coreo 0810 oBRIAGREHS0 86 66'0E '06% oldd anyt 0 ncdﬁgrerf oo
and wher@o08asy: @ ¢b o HEDH Y dbodﬂoéd 66’60 66‘08 ob nicotrans

out si de @fookRe0LRAYG 080T 0ORR
w hereLrbmgﬁLA'él b6 B %'o%o%”c?d

A%t
g@‘% B%Q oﬁfooc

| ~I z.

uItraso
Appa]r at
ener y
accor di

$o0g
Ll

00BAERYO

duty cydU80BaFhe®roao®0and 00:02%9.00 00 00 00 00 00 00 00

30

]
n

40

00008B00:

00008B10:
00008B20:
0000Q8B30:
00008B40:
00008B50:
00008B60:
00008B70:
00008B80:
00008B90:
00008BAO:
00008BBO:
00008BCO:
00008BDO:
00008BEO:
00008BFO:

00008C00:;
00008C10:
00008C20:
00008C30:;
00008C40:
00008C50:;
00008C60:
00008C70:
00008C80:
00008C90:

00008CAO:
00008CBO:
00008CCo:
00008CDo:
00008CEO:

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 60 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 60 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 G0 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 OO 00 00 00 00 0O 0O
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ny of clainms 66 to 81 and
Qgﬂ n a range of 50 KHz

48066 to 81 and wherein said
500 KHz. 84. _
ierein said ultrasonic
85. Apparat us

8 pgr@ eOOd}O A0 KHa
@%0 86 0090810 2D wl
Q{% BEP G0r10:00 3R 000 D800 KIDO-0(BAD KHz.

$0 60 80196 06E0t @ BH0@Oe 000 @oeiopesai d nodul at or provi des a



ratus according to any of clains 66 to 84 and wher ' emsaid
2gduﬁgfgraprovides a dgty cycle between 1:5 and 1:30. 87. Apparatus - .
accordi ngwomann®f clains 66 to 84 and wh erein said nodyt&hgmnnqgwlfes
duty cycle between 1:10 and 1:20. ?' 88. Apparatus according to agylgoo
claims 66 to 87 and whe rein said nodul ator provides between 2 an
sequential cycles at an anplitude abov cavitation threshold. a fad89.dUIator
Appar at u$0888CF@i0f0 @D ango 06 00108i0TE06R 6PoBF0 B Bowher . tet n said fodula
provi des d960sREN @Eooamm@@@omq'@@r@b'o@'ocﬁd&b@ 86 ”/ i1m12l20u P 90.
cavi t ati @00 es el ab 0P8 0o Y036 g 1 ,

Appar at uaesoLeliontd & @d‘ 606 oﬁ'oﬁfoo ‘Qﬂe;ﬁ{){‘l tsﬁljg g‘gg\‘j'ea;or
‘prOVIQGSCbgémgﬁbe%% 068 d & % OQny of claims 66 to 90 and
Cor oL} PRobstns b0 OO H%BQP0 RHABI at es the anplitude of
-ggrgrhfér QP%@O éWéKH§J@%90095|ng adi pose tissue
conpri si rqgg ‘i%&lo@@ G9}e0 80 BBAY 0§Me10aAa OUDE r asoni ¢ ggg:gy tgn
e o

sel ectiv

non- adi p6S@0RNHI%s 08 0000t G G0 YO LU B o@fooaoobmcfo gent ai nlg gg agl %Z?ef In SZ ;:ed
ApparatqugﬁgiAysxmy)@ﬁ@mg@gobo@gqg 6@6068 Ia|P1 algntar et vol ume
di rect or ogevsEyRd:l00 qr ®RVYENHS 0b ¥808 0BlootdoSTl s HES ® e claimos o ol aimoa
~1 - Appavedsrscd. o dovs 6&0@9@68%@ ob! 0'6%15 8(5 Lding ultrasonic i magng
of st SOo@@Q’gﬁm@db%o &fo@@o QMOPh directing said

ol @Rm(ﬁ%% ¢ 9 8Patus for

| ysi ng adi pose
uItrasonb&x% Qﬁo Q%O@QOPBOQﬁo Gier ei n sai d director
E:l)rsr;lrjssgggﬁ Q)gu 0399 00810 B0 Q0 60 88 6AI0O OVrtdnsducer rel ative to sai d
body in ﬁﬂ900®99 200 9Ri0 Q91 A0 Gs@M0E 0@ 0610gy00at0 sai d target vol une.
20 0000BE20: 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
00008E30: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008E40: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008ES50: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
O0008EG60: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
25 00008E70: 00 00 G0 00 00 00 00 00 00 00 00 00 00 00 00 00
00008ER0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
GO008ES0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008EA0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008EBO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
30 0000BECO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000SEDO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008EEO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000G8EF0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F00: 00 00 00 00 G0 00 00 00 60 00 00 00 00 00 00 00
35 O0008F10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F20: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F30: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F40: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F50: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
40 00008F60: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F70: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008F90: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008FAQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
45 O0008FBO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008FCO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Q0008FDO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00008FEQ: 00 00 00 00 G0 00 00 00 00 00 00 00 00 00 00 00
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96. Apparatus for |ysing adi pose tissue according to any of clains 92 to 94
and wherein said director varies the focus of at |east one ultrasonic

t ransduceyoiop¥eer to direct said ultrasonic energy at sacgni@ygeio vol une.
, 0 Apparatus for |ysing adi pose tissue according to claim96 and wherein
varying the focus changes the volune of said target volune. 99 WD

U2/ CS. 4018 PCT/ 1 qI;éll /01220 ~8~ Apparatus for |ysing adi pose tissue .
accor di ngOeBFEP PO 60 A DO 8P 90 A 001 dMdtus changes the di st ance of
sai d tar §ed06DUTeAB 0603 A6 80 ODS4sA6 OME0 Bb tAc’dP00 ¢ t ransducer. 99.

Appar at us0G0 10 y&A Ag EAdPOAAG IEEME6 AGANW B IPAb@O@oai m 94 and wherein said
di rect or opEEIOLD AMBO@D0 be@StAPOROM L 2P0MDE ERIANGslgger rel ative to said body
-in order obeodzpeash ARbE ob QAAGBOWIEASANOEoC A BY 0Bloosai d target vol une. |
100, g\pp@o@d%aof&A A6 6@8@514%5(% 1d 3808 BOATIRG O ¢l aim 94 and wherein
sai ir AYQ ast one ultrasonic
~transduc8§ ((gra 56 ?6260 4%5‘ O%%é) égg %ﬁ%oég Ic energy at said target
vol une. @Q 8F f cordl ng to claim98 and
wher ei n %é@légclﬂeg@ Q/é@ﬁﬁré M 8aid target volune. 10' -~
Appart u@OQ 0%@9@?5%9 @4 §%Aé AT UERPFLA® &)1 ai m 98 and wherei n
varying OW%BQUEF 0hAAGES Tt HeOWBETAME 608D 539Dt & get vol une from said at

| east on@0UIAASDRI g A0 BNBEWEE0.8020 OB 3cAaparaiws for |ysing adi pose
tissue aoomodBOYDLE@ENYS®ESakaions 8211 00 8033 8ada¢cEo conprising a sensor,
sensi ng pHEIsREONDT 08 DEIRBYES PHDh BROGSIEE 66'sEXbennRl ggur face of said body

adj agent o§@iodD0aBgeSs KPEIIEB. 14%48 e@eb% 4c%s Y86 ng adi pose tissue

S e IR A fdﬁﬁ A Por® s e
tissue a g g g %8 %ﬁ g‘% sensor sensi ng
ul trason g g ?J%i ) Q)f said ~ body adjacent

said tar %tgglgofogroq %]2 Bose tissue according to
clai A 94 @Wlaps%? lb@o 30\@@ PO 30 8 P30 3190APBO conpri sing a sensor,
sensi ng 800@dvit &k A0 86 SmIWQ&QEéDS@GISO@ 09ppad at us according to any of
cl ai rs 920¢@» 1406F@OE 00MBE 3 00 8@BOIFDI A% @58MFR 0806189y has a frequency in a
range of 06@MKLR: 3F dDO00 8KHA. OF 00 80 56 12 00 80 80 10 00 80
00009160: 41 1200 80 B2 1000 80 E7 18 00 80 86 11 00 80
23 00009170: FA 09 00 80 DO 0% 00 80 63 16 00 80 52 OF 00 80
00009180; 41 04 00 80 4F 14 00 80 5C 09 00 80 12 0D 00 80
00009190: B4 14 00 80 B6 14 00 80 A5 0A 00 80 EF OF 00 80
000091A0: 5SA 12 00 80 BB 14 00 80 A9 14 00 80 52 16 00 80
000091B0: OE 12 00 80 48 11 00 80 9A OF 00 80 28 06 00 80
30 000091C0: 2F 03 00 80 61 02 00 80 3D 0A 00 80 6F 04 00 80
000091D0: OF 0A 00 80 A7 17 00 80 FO 06 00 80 2C 11 00 80
000091EQ: AA 14 00 80 4A 0D 00 80 4B 09 00 80 2F 0B 00 80
000091F0: 90 04 00 80 37 02 00 80 FE 08 00 80 52 0A 00 80
00009200: FO 17 00 80 20 03 00 80 40 10 00 80 1C 02 00 80
35 00009210; 80 18 00 80 FA 07 00 80 F3 02 00 80 D6 01 00 80
00009220: 97 0OC 00 80 95 0C 00 80 22 11 00 80 45 04 00 80
00009230: 21 0A 00 80 Q9 03 00 80 00 00 00 00 13 01 00 80
" 00009240: 8D 00 00 80 7B 00 00 80 98 00 00 80 8E 00 00 80
00009250: 66 00 00 80 81 00 00 80 90 00 00 80 64 00 00 80
40 00009260: 11 01 00 80 93 00 00 80 96 00 00 80 6E 00 00 80
00009270: 8A 00 00 80 D7 00 00 80 22 03 00 80 14 01 00 80
00009280: SE 00 00 80 90 03 00 80 9B 00 00 80 72 00 00 80
00009290: 71 00 00 80 8F 00 00 80 92 00 00 80 9C 00 00 80
000092A0: 21 03 00 80 00 00 00 00 64 00 00 80 00 00 00 00
45 000092B0: DO A3 00 00 EQ A3 00 00 EC A3 00 00 00 A4 00 00
000092C0: C6 A3 00 00 20 A3 00 00 BO A3 00 00 2E A4 00 00
000092D0: 40 A4 00 00 54 A4 00 00 BS A3 00 00 98 A3 00 00
000092E0: 7E A3 00 00 6E A3 00 00 CC A2 00 00 DC A2 00 00
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10~. Apparatus according to any of clainms 92 to 106 and wherein said

ul trasonic energy has a frequency in a range of 100 ICHz _ 500 KHz.

Appar at uVaeYBHaishg to any of clains 92 to 106 and wherei pcsaid /i

ultrasonic energy has a frequency in a range of 150 KHz _ 300 KHz. 110.

Appar at us accordi ng to any of claims 92 to 109 and al so conprising a

dut cle between 1:2 and
0e0

BRIALY ﬁ%% 00 fe

1 09.

rlmggi)at 060 %@Iéq As‘a 92 to 109 and al so
conprisi g ?§?f I Q\Hér“’@i‘?p@ Ad AHAUPABAIR®IY des a duty cycl e between
1:5 and 00 B% PAL A% 0868 &i6dAR G006 FSnA2 06 001 ai ns 92 to 109 and al so

conpri si %ﬁ)(ﬁﬁ éf’-@p Ofhér &4 A0 Sai20 Avbdabaier Apoovodes a duty cycle between
-1: 10 Sand® 0?3):0 20 A4.80 0ABP0000UB0 0 QW O @ CEoARDY 0oof clains 110 to |12 and
wher ei n X034t d0l Af 00 0pIDEY Kdew deWo@o@Fﬂ&?@@ ogequential cycles at an
anpl i t ud0anIAle 08 ARYD HABY QP @dﬂ@@%h%ﬂo bd%s AP tUS according to any of

vclai ms 1000003601 % es between 25 and 500
sequent ig@loosyR): géé?fé&??@%fc}é b%SrK) H %Qé\fﬁ QEgn t hreshol d. 115.

apat wherei n sai d nodul at or
Qfgvil(de%O%%gbgg 6%0%605 b.\ 4QIO 9?3e%0 @9 an anplitude above a
cavi tatlo%la g O r% (1 P §8.08 PP LOo1/ 1112211 1 1 G
Appar at rpg GOOHMR/ 0B P0 8P #0rd 401@0 EG 4248 08nd wher ei n sai d nodul at or
corrprl sé@o @ 08 60d0 4003 A8 BaHONi ¢ energy over time. 1 ~
arOQPQI%3QQ3rJ4I39 r@@ﬁbé@@&%ﬁu@ e®EPRi g8Dng the steps of: a region

déf .lﬁer 0084304 g & 4@00 06 8il MO@ObIIAN0 40 0b @asy 4papti al |y by detecting
spati al O0AGR3ER DA 4n0Go4 d1 hody FEW4@O©“F’8%@MWOO directing ultrasonic
ener gy &00GOIRAM Fp Bbugldoyg@gomgrogq% ¥Ph sa| d region, which target

vol unmes 0oood4aign SEUR) & i veI y lyse said adi pose
tissue |0@0(§;@|1@ gg‘gagd%?(%ﬁél EE g% ?Cf r%@tto se non-adi pose tissue to

ins $18h. adi pose tissue according
to cﬁal %3‘5 % %?%ongz'é%%é 4P 0&9}8

450 ®cused ul trasoni c energy

at said S; 00,41 1084 0P 804 0t40rfi® seduence. n 1 19.
Appar at ggh' 44 Q@%gﬁbéoéé@@rm BY40 60cl ai m 117 and wherein said
directo %q%éet ?Q) %90 §ERX 402168 80 6A@OPR St4pdr al ones of said

‘- 150, 0 78t 44586 €0 00 JEi 80 0all pO8@ 4008 3uesoawesy di ng to any of clains 117
to 119 AA%Eer@ 60 ad 00 6680 FIBFROMHO 8@0d oOWOtHPIE city of target vol umes at
| east p&PEASAPDYOEOO 8P 00 VOBPADDO d2do ofBpapaby for |ysing adipose tissue
accor di 00019a A@nyo 0b 0¢lodIHBFE EF 4be0 @6'610 sai d definer enploys

mar Ki ngoa@ogug@sggcy)@mlgr ﬂﬁqu) §1§ %esgg ratus for |ysing

adi ppsegpdabe: g @q)rda 193 d definer also enploys
sel ecti Qﬁbdé‘ZD%t 86‘6 08" o%)})% ?bﬁ% 2Ah46 FO9?OJF

000094E0: 00 00 00 00 00 00 08 40 39 05 2F A7 EO ES 94 3F
000094F0: 33 33 33 3F 9A 99 99 3E 00 00 80 3F 6F 12 83 3A
00009500: AA 4C 58 ES 7A B6 EB 3F 30 10 40 00 10 95 40 00

mul ti pl PQ zfiafS@é@g@tOO\ﬁ@lmocasosone@ommmcaboleast partially overlap.

40

43

00009510:
00009520:
00009530;
00009540:
00009550:
00009560:
00009570:
00009580:
00009590:
000095A0:
000095B0:
000095CO0:
000095D0:
000095E0:

1101 00 00 00 03 00 00 F8 03 00 00 F8 03 00 00
0C 00 00 00 A0 4B 40 00 11 01 00 00 00 00 00 00
F503 00 00 F5 03 00 00 0C 00 00 00 20 4C 40 00
1101 00 00 00 00 00 00 F6 03 00 00 F6 03 00 00
0C 00 00 0030 4C 40 00 11 01 00 00 00 00 00 00
FB 03 00 00 FB 03 00 00 0C 00 00 00 40 4C 40 00
1101 00 00 00 03 00 00 FC 03 00 00 FC 03 00 00
0C 00 00 00 00 4C 40 00 11 01 00 00 00 00 00 00
FD 03 00 00 FD 03 00 00 0C 00 00 00 60 4C 40 00
1101 00 00 00 00 00 00 FE 03 00 00 FE 03 00 00
0C 00 00 00 80 4C 40 00 11 01 00 00 00 03 00 00
FF 03 00 00 FF 03 00 00 0C 00 00 00 CO 4B 40 00
1101 00 00 00 03 00 00 01 04 00 00 01 04 00 00
0C 00 00 00 EO0 4B 40 00 00 00 00 00 00 00 00 00

67
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0000C180: A8 09 99 00 64 03 00 00 00 00 00 00 00 00 00 0O
0000C190: 30 0D 99 00 3E 00 00 00 00 00 00 00 00 00 00 00
0000CIA0: E8 05 99 00 E4 02 00 00 00 00 00 00 00 00 00 00
0000C1BO: 10 0D 99 00 1E 00 00 00 00 00 00 00 00 00 00 00
30 0000C1CO: CO 00 C8 80 00 00 00 00 04 00 00 00 00 00 BB 00
0000C1DO0: 37 00 00 00 00 00 41 00 62 00 6F 00 75 00 74 00
0000C1EO: 20 00 54 00 72 00 61 00 63 00 6B 00 00 00 08 00
0000CIFO: 4D 00 53 00 20 00 53 00 61 00 6E 00 73 00 20 00
0000C200: 53 00 65 00 72 00 69 00 66 00 00 00 03 00 00 50
35 0000C210: 00 00 00 00 0B 00 11 00 14 00 14 00 FF FF FF FF
0000C220: 82 00 FF FF 80 00 00 00 80 00 02 50 00 00 00 00
0000C230: 28 00 0A 00 77 00 08 00 FF FF FF FF 82 00 54 00
0000C240: 72 00 61 00 63 00 6B 00 20 00 56 00 63 00 72 00
0000C250: 73 00 69 00 6F 00 6E 00 20 00 31 00 2E 00 30 00
40 0000C260: 00 00 00 00 00 00 02 50 00 00 00 00 28 00 19 00
0000C270: 77 00 08 00 FF FF FF FF 82 00 43 00 6F 00 70 00
0000C280: 79 00 72 00 69 00 67 00 68 00 74 00 20 00 28 00
0000C290: 43 00 29 00 20 00 32 00 30 00 30 00 31 00 00 00
0000C2A0: 00 00 00 00 01 00 03 50 00 00 00 00 B2 00 07 00
45 0000C2BO0: 32 00 OE 00 01 00 FF FF 80 00 4F 00 4B 00 00 00
0000C2C0: 00 00 00 00 00 00 00 00 01 00 FF FF 00 00 00 00
0000C2D0: 00 00 04 00 CO 00 F8 90 OD 00 00 00 00 00 FD 01
0000C2ED: 66 01 00 00 00 00 54 00 72 00 61 00 63 00 6B 00
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000001 58 AD 01 JAOO 32000E 00 E9 03 00 00
FF FF 80 00 53 00 26 00 74 00 6F 00 70 00 20 00
56 00 69 00 64 00 65 00 6F 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 01 58 AD 01 5D 00
32 00 OE 00 EA 03 00 00 FF FF 80 00 47 00 65 00
74 00 20 00 26 00 52 00 65 00 67 00 69 00 6F 00
6E 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000001 58 AD 01 87 00 32 00 OE 00 EB 03 00 00
FF FF 80 00 47 00 65 00 74 00 20 00 26 00 4D 00
6100 72 00 6B 00 65 00 72 00 73 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 01 58 AD 01 9D 00
32 00 OE 00 EC 03 00 00 FF FF 80 00 26 00 4E 00
6500 78 00 74 00 20 00 4E 00 6F 00 64 00 65 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 01 58
AD 01 D5 00 32 00 OE 00 ED 03 00 00 FF FF 80 00
26 00 56 00 69 00 64 00 65 00 6F 00 20 00 53 00
7400 61 00 74 00 69 00 73 00 74 00 69 00 63 00
73 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000001 50 AD 01 EA 00 32 00 OE 00 F2 03 00 00
FF FF 80 00 26 00 43 00 61 00 6D 00 65 00 72 00
61 00 20 00 43 00 6F 00 6E 00 74 00 72 00 6F 00
6C 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000001 50 AD 01 FF 00 32 00 OE 00 FA 03 00 00
FF FF 80 00 26 00 50 00 61 00 72 00 61 00 6D 00
65 00 74 00 65 00 72 00 73 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 01 50 AD 01 22 01
32 00 OE 00 FC 03 00 00 FF FF 80 00 26 00 42 00
7200 65 00 61 00 6B 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 01 58 AD 01 B3 00 32 00 OE 00
FD 03 00 00 FF FF 80 00 26 00 52 00 65 00 73 00
79 00 6E 00 63 00 68 00 72 00 6F 00 6E 00 69 00
7A 00 65 00 00 00 00 00 00 00 00 00 00 00 00 00
000001 58 AD 01 71 00 32 00 OE 00 EE 03 00 00
FF FF 80 00 47 00 65 00 74 00 20 00 26 00 54 00
7200 61 00 6E 00 73 00 64 00 75 00 63 00 65 00
7200 00 00 00 00 00 00 00 00 00 00 00 00 00 00
030001 50 B8 0146012200 0A 0000040000
FF FF 80 00 26 00 SA 00 6F 00 6F 00 6D 00 00 00
00 00 00 00 00 00 00 00 E4 02 34 00 00 00 56 00
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0000C850:
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0000C8DO:
0000C8EQ:

340030 00 39 00 30 00 34 00 42 00 30 00 00 00
20 00 00 00 01 00 43 00 6F 00 6D 00 70 00 61 00
GE 00 79 00 4E 00 61 00 6D 00 65 00 00 00 00 00
5400 16 00 01 00 46 00 69 00 6C 00 65 00 44 00
65 00 73 00 63 00 72 00 69 00 70 00 74 00 69 00
6F 00 6E 00 00 00 00 00 54 00 72 00 61 00 63 00
6B 00 20 00 4D 00 46 00 43 00 20 00 41 00 70 00
70 00 6C 00 6900 63 00 61 00 74 00 69 00 6F 00
6E 00 00 00 36 00 OB 00 01 00 46 00 69 00 6C 00
65 00 56 00 65 00 72 00 73 00 69 00 6F 00 6E 00
00 00 00 00 31 00 2C 00 20 00 30 00 2C 00 20 00
30 00 2C 0020 00 31 00 00 00 00 00 2C 00 06 00
01 00 49 00 6E 00 74 00 65 00 72 00 6E 00 61 00
6C 00 4E 00 61 00 6D 00 65 00 00 00 54 00 72 00
61 00 63 00 6B 00 00 00 4A 00 13 00 01 00 4C 00
65 00 67 00 61 00 6C 00 43 00 6F 00 70 00 79 00
7200 69 00 67 00 68 00 74 00 00 00 43 00 6F 00
70 00 79 00 72 00 69 00 67 00 68 00 74 00 20 00
28 00 43 00 29 00 20 00 32 00 30 00 30 00 31 00
00 00 00 00 28 00 00 00 01 00 4C 00 65 00 67 00
61 00 6C 00 54 00 72 00 61 00 64 00 65 00 6D 00
61 00 72 00 6B 00 73 00 00 00 00 00 3C 00 0A 00
01 00 4F 00 72 00 69 00 67 00 69 00 6E 00 61 00
6C 00 46 00 69 00 6C 00 65 00 6E 00 61 00 6D 00
65 00 00 00 54 00 72 00 61 00 63 00 6B 00 2E 00
45 00 58 00 45 00 00 00 44 00 12 00 01 00 50 00
72 00 6F 00 64 00 75 00 63 00 74 00 4E 00 61 00
6D 00 65 00 00 00 00 00 54 00 72 00 61 00 63 00
6B 00 20 00 41 00 70 00 70 00 6C 00 69 00 63 00
61 00 74 00 69 00 6F 00 6E 00 00 00 3A 00 0B 00
01 00 50 00 72 00 6F 00 64 00 75 00 63 00 74 00
56 00 65 00 72 00 73 00 69 00 6F 00 6E 00 00 00
3100 2C 0020003000 2C 00 20 00 30 00 2C 00
20 0031 00 00 00 00 00 44 00 00 00 01 00 56 00
61 00 72 00 46 00 69 00 6C 00 65 00 49 00 6E 00
66 00 6F 00 00 00 00 00 24 00 04 00 00 00 54 00
7200 61 00 6E 00 73 00 6C 00 61 00 74 00 69 00
6F 00 6E 00 00 00 00 00 09 04 BO 04 00 00 00 00
C0O 00 C8 80 00 00 00 00 02 00 00 00 00 00 BB 00
73 00 00 00 00 00 43 00 61 00 6D 00 65 00 72 00
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target volume.

10 2 A method for lysing adipose tissue according to claim 1 and wherein said

directing focused ultrasonic energy generally prevents lysis of tissue outside of said

target volume.

3. A method for lysing adipose tissue according to claim 1 or claim 2 and
15 also comprising;
ultrasonic imaging of said region at least partially concurrently with

directing said focused ultrasonic energy at said target volume.

4. A method for lysing adipose tissue according to any of the preceding
20 claims and wherein said directing comprises positioning at least one ultrasonic
transducer relative to said body in order to direct said focused ultrasonic energy at said

target volume.

S. A method for lysing adipose tissue according to any of claims 1 to 3 and
25 wherein said directing comprises varying the focus of at least one ultrasonic transducer
in order to direct said focused ultrasonic energy at said target volume.
6. A method for Iysing adipose tissue according to claim 5 and wherein
varying the focus changes the volume of said target volume.
30

7. A method for lysing adipose tissue according to claim 5 and wherein

varying the focus changes the distance of said target volume from said at least one
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8. A method for lysing adipose tissue according to any of claims 1 to 3 and
wherein said directing comprises positioning at least one ultrasonic transducer relative

5 to said body in order to direct said focused ultrasonic energy at said target volume.

9. A method for lysing adipose tissue according to any of claims 1 to 3 and
wherein said directing comprises varying the focus of at least one ultrasonic transducer
in order to direct said focused ultrasonic energy at said target volume.

10
10. A method for lysing adipose tissue according to claim 9 and wherein

varying the focus changes the volume of said target volume.

11 A method for lysing adipose tissue according to claim 9 and wherein
I5  varying the focus changes the distance of said target volume from said at least one

ultrasonic transducer.

12, A method for lysing adipose tissue according to any of the preceding

claims and also comprising sensing ultrasonic energy coupling to an external surface of
20 said body adjacent said target volume,

13. A method for lysing adipose tissue according to any of the preceding

claims and also comprising sensing of cavitation at said target volume.

25 14, A method according to ény of the preceding claims and wherein said

directing takes place from an ultrasonic transducer located outside of the body.

15. A method according to any of the preceding claims and wherein' said

ultrasonic energy has a frequency in a range of 50 KHz - 1000 KHz.

16. A method according to any of the preceding claims and wherein said

ultrasonic energy has a frequency in a range of 100 KHz - 500 KHz.
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5 A method according to any of the preceding claims and wherein said

modulating provides a duty cycle between 1:2 and 1:250.

19, A method according to any of the preceding claims and wherein said
modulating provides a duty cycle between 1:5 and 1:30.

10
20. A method according to any of the preceding claims and wherein said

modulating provides a duty cycle between 1:10 and 1:20.

21 A method according to any of the preceding claims and wherein said
modulating provides between 2 and 1000 sequential cycles at an amplitude above a

cavitation threshold.

22, A method according to any of the preceding claims and wherein said
modulating provides between 25 and 500 sequential cycles at an amplitude above a

20 cavitation threshold.

23. A method according to any of the preceding claims and wherein said
modulating provides between 100 and 300 sequential cycles at an amplitude above a

cavitation threshold.

(3]
wn

24, A method according to any of the preceding claims and wherein said

modulating comprises modulating the amplitude of said ultrasonic energy over time.

25, A method for lysing adipose tissue comprising the steps of:

73]
<

generating, at a source outside a body, ultrasonic energy which

selectively generally lyses adipose tissue and generally does not lyse non-adipose tissue;

and
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26. A method for lysing adipose tissue according to claim 25 and wherein

5 said directing ultrasonic energy generally prevents lysis of tissue outside of said target

volume.

27. A method for lysing adipose tissue according to claim 25 or claim 26 and

also comprising:

10 ultrasonic imaging of said region at least partially concurrently with

directing said ultrasonic energy at said target volume.

28. A method for lysing adipose tissue according to any of claims 25 to 27

and wherein said directing comprises positioning at least one ultrasonic transducer

29, A method for lysing adipose tissue according to any of claims 25 to 27
and wherein said directing comprises varying the focus of at least one ulirasonic

transducer in order to direct said focused ultrasonic energy at said target volume.

20
30. A method for lysing adipose tissue according to claim 29 and wherein
varying the focus changes the volume of said target volume.
31 A method for lysing adipose tissue according to claim 29 and wherein
25

ultrasonic transducer.

32, A method for lysing adipose tissue according to claim 27 and wherein

said directing comprises positioning at least one ultrasonic transducer relative to said

30 body in order to direct said ultrasonic energy at said target volume.

LI
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15 relative to said body in order to direct said ultrasonic energy at said target volume.

varying the focus changes the distance of said target volume from said at least one

A method for lysing adipose tissue according to claim 27 and wherein
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5 varying the focus changes the volume of said target volume.
3S. A method for lysing adipose tissue according to claim 31 and wherein
varying the focus changes the distance of said target volume from said at least one
ultrasonic transducer.

[0
36. A method for lysing adipose tissue according to any of claims 25 to 35
and also comprising sensing ultrasonic energy coupling to an external surface of said
body adjacent said target volume.

15 37 A method for lysing adipose tissue according to any of claims 25 to 35

and also comprising sensing of cavitation at said target volume.

38. A method for lysing adipose tissue according to any of claims 25 to 27
and also comprising sensing ultrasonic energy coupling to an external surface of said

20 body adjacent said target volume.

39. A method for lysing adipose tissue according to any of claims 25 to 27

and also comprising sensing of cavitation at said target volume.

25 40, A method according to any of claims 25 to 39 and wherein said

- ultrasonic energy has a frequency in a range of 50 KHz - 1000 KHz.

41. A method according to any of claims 25 to 39 and wherein said

ultrasonic energy has a frequency in a range of 100 KHz - 500 KHz.

42. A method according to any of claims 25 to 39 and wherein said

ultrasonic energy has a frequency in a range of 150 KHz - 300 KHz.
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modulating said ultrasonjc energy wherein said modulating provides a duty cycle
between 1:2 and [:250.

44, A method according to any of claims 25 to 42 and also comprising

modulating said ultrasonic energy wherein said modulating provides a duty cycle
between 1:5 and 1:30.

45. A method according to any of claims 25 to 42 and also comprising
modulating said ultrasonic energy wherein said modulating provides a duty cycle
between 1:10 and 1:20.

46. A method according to any of claims 43 to 45 and wherein said
modulating provides between 2 and 1000 sequential cycles at an amplitude above g

cavitation threshold.

47. A method according to any of claims 43 to 45 and wherein said
modulating provides between 25 and 500 sequential cycles at an amplitude above 2

cavitation threshold.

48 A method according to any of claims 43 to 45 and wherein said
modulating provides between 100 and 300 sequential cycles at an amplitude above a

cavitation threshold.

49. ‘A method according to any of claims 43 to 48 and wherein said

modulating comprises modulating the amplitude of said ultrasonic energy over time,

50. A method for lysing adipose tissue comprising the steps of:
defining a region in a body at least partially by detecting Spatial

indications on said body;

directing ultrasonic energy at a multiplicity of target volumes within said
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region, which target volumes contain adipose tissue, thereby to selectively lyse said

adipose tissue in said target volumes and generally not lyse non-adipose tissue in said

target volumes.

51. A method for lysing adipose tissue according to claim 50 and wherein
said directing includes directing focused ultrasonic energy at a multiplicity of target

volumes in a time sequence.

52. A method for lysing adipose tissue according to claim 50 and wherein
said directing includes directing focused ultrasonic energy at plural ones of said

multiplicity of target volumes at times which at least partially overlap.

53. A method for lysing adipose tissue according to claim 50 or claim 51 and

wherein at least some of said multiplicity of target volumes at least partially overlap in

space.

54. A method for lysing adipose tissue according to any of claims 50 to 53

and also comprising defining said region by marking at least one surface of said body.

55. A method for lysing adipose tissue according to claim 54 and also

comprising defining said region by selecting at least one depth in said body.

56. A method for lysing adipose tissue according to claim 54 and also

comprising defining said region by detecting adipose tissue in said body,

57 A method for lysing adipose tissue according to claim 56 and also

comprising defining said region by detecting non-lysed adipose tissue.
58. A method for lysing adipose tissue according to claim 57 and wherein

said directing also comprises defining said target volumes as unit volumes of non-lysed

adipose tissue within said region.
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10 tissue in said multiplicity of target volumes proceeds sequentially in time wherein

selective lysis of adipose tissue in each target volume takes place only following

wn

detection of non-lysed adipose tissue therein.

60. A method for lysing adipose tissue according to claim 56 and wherein
said directing also comprises defining said target volumes as unit volumes of adipose
tissue within said region.
4]

61. A method for lysing adipose tissue according to claim 60 and also
comprising modulating said ultrasonic energy so as to selectively lyse said adipose
tissue in said multiplicity of target volumes proceeds sequentially in time wherein
selective lysis of adipose tissue in each target volume takes place only following

15 detection of adipose tissue therein.

62. A method for lysing adipose tissue according to any of claims 50 to 61
and also comprising computerized tracking of said multiplicity of target volumes

notwithstanding movement of said body.

20
63. A method for lysing adipose tissue according to claim 62 and wherein
said computerized tracking includes sensing changes in the position of markings on said
body and employing sensed changes for tracking the positions of said target volumes in
said body.

25
64. A method for lysing adipose tissue comprising the steps of:

directing ultrasonic energy at a multiplicity of target volumes within said
region, which target volumes contain adipose tissue, thereby to selectively lyse said
adipose tissue in said target volumes and generally not lyse non-adipose tissue in said

30 target volumes; and
computerized tracking of said multiplicity of target volumes

notwithstanding movement of said body.
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said computerized tracking includes sensing changes in the position of markings on said

body and employing sensed changes for tracking the positions of said target volumes in

5 said body.

66. Apparatus for lysing adipose tissue comprising:
a focused ultrasonic energy director, directing focused ultrasonic energy
at a target volume in a region of a body containing adipose tissue; and
0 a modulator, cooperating with said energy director to produce a focused
ultrasonic energy so as to selectively lyse said adipose tissue in said target volume and

generally not lyse non-adipose tissue in said target volume.

67. Apparatus for lysing adipose tissue according to claim 66 and wherein

5 said director generally prevents lysis of tissue outside of said target volume,

68. Apparatus for lysing adipose tissue according to claim 66 or claim 67
and also comprising:
an ultrasonic imager providing ultrasonic imaging of said region at least

20 partially concurrently with directing said focused ultrasonic energy at said target

volume,

69. Apparatus for lysing adipose tissue according to any of claims 66 to 68

and wherein said director comprises a positioner, positioning at least one ultrasonic

2
wy

transducer relative to said body in order to direct said focused ultrasonic energy at said

target volume.

70. Apparatus for lysing adipose tissue according to any of claims 66 to 68
and wherein said director varies the focus of at least one ultrasonic transducer in order

30 to direct said focused ultrasonic energy at said target volume.

71. Apparatus for lysing adipose tissue according to claim 70 and wherein
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72. Apparatus for lysing adipose tissue according to claim 70 and wherein

varying the focus changes the distance of said target volume from said at least one

5 ultrasonic transducer.

73. Apparatus for lysing adipose tissue according to claim 68 and wherejn
said director positions at Jeast one ultrasonic transducer relative to said body in order to
direct said focused ultrasonic energy at said target volume,

10

74. Apparatus for lysing adipose tissue according to claim 68 and wherejn
said director varies the focus of at least one ultrasonic transducer in order to direct said

focused ultrasonic energy at said target volume.

15 75 Apparatus for lysing adipose tissue according to claim 74 and wherein

varying the focus changes the volume of sajd target volume.

76. Apparatus for lysing adipose tissue according to claim 74 and wherein

varying the focus changes the distance of said target volume from said at least one

20 ultrasonic transducer.

77. Apparatus for lysing adipose tissue according to any of claims 66 to 76
and also comprising a Sensor, sensing ultrasonic energy coupling to an external surface

of said body adjacent said target volume,

3]
n

78. Apparatus for lysing adipose tissue according to any of claims 66 to 76

and also comprising a Sensor, sensing of cavitation at sajd target volume.
79. Apparatus for lysing adipose tissue according to claim 68 and also

30 comprising a sensor, sensing ultrasonic energy coupling to an external surface of said

body adjacent said target volume.
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11 Comprising a sensar, Sensing of cavitation at sajd target volume.

82. Apparatus according to any of claims 66 to 81 apg wherein sajd
ultrasonic energy hag a frequency in g range of 50 KHz - 1000 KEiz.

10 83, Appafatus according to any of claims 66 to 8] and wherein said

ultrasonic energy has a frequency in g range of 100 KHz - 500 KHz.

84, Apparatus according to any of claims 66 to g] and wherein said

ultrasonic energy has a frequency in a range of 150 KHz - 300 KHz.

85. Apparatys according to any of claims 66 to g4 and wherein said

modulator provides 3 duty cycle betweep 1:2 and 1:250.

86. Apparatus according to any of claims 66 to 84 ang wherein said

20 modulator provides a duty cycle between 1:5 and 1:30.

87. Apparatus according to any of claims 66 to 84 and wherein sajd

modulator provides 3 duty cycle between 1:10 and 1:20.

3
W

88. Apparatus according to any of claims 66 to 87 and wherein sajd
modulator provides between 2 and 1000 Sequential cycles at an amplitude above g

cavitation threshold.

89. Apparatus according to any of claims 66 to 87 ang wherein said
30 modulator provides between 25 and 50 Sequential cycles at an amplitude above gz

cavitation threshold.
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591 Apparatus according to any of claims 66 to 90 and comprising a

modulator wherein said modulator modulates the amplitude of said ultrasonic energy

over time.

92, Apparatus for lysing adipose tissue comprising:
10 2 source outside a body generating ultrasonic energy;
an ultrasonic energy director, which employs said ultrasonic energy to

selectively generally lyse adipose tissue and generally not lyse non-adipose tissue in a

target volume of a body containing adipose tissye.

15 93 Apparatus for lysing adipose tissue according to claim 92 and wherein

said director generally prevents lysis of tissue outside of said target volume.

94, Apparatus for lysing adipose tissue according to claim 92 or claim 93

and also comprising:

20 an ultrasonic imager, providing ultrasonic imaging of said region at least

partially concurrently with directing said ultrasonic energy at said target volume.

9s. Apparatus for lysing adipose tissue according to any of claims 92 to 94

and wherein said director comprises positioning at least one ultrasonic transducer

o
w

relative to said body in order to direct said ultrasonic energy at said target volume.

96. Apparatus for lysing adipose tissue according to any of claims 92 to 94
and wherein said director varies the focus of at least one ultrasonic transducer in order
to direct said ultrasonic energy at said target volume.

30

97 Apparatus for lysing adipose tissue according to claim 96 and wherein

varying the focus changes the volume of said target volume.
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at said target volume,

10 100 Apparatus for lysing adipose tissue according to claim 94 and wherein

said director comprises varying the focus of at least one ultrasonic transducer in order to
direct said focused ultrasonic energy at said target volume.

101. Apparatus for lysing adipose tissue according to claim 98 and wherein

IS5 varying the focus changes the volume of said target volume.

20
103. Apparatus for lysing adipose tissue according to any of claims 92 to 102
and also comprising a sensor, sensing ultrasonic energy coupling to an external surface
of'said body adjacent said target volume.

25 104.

Apparatus for lysing adipose tissue according to any of claims 92 to 102
and also comprising a sensor, sensing of cavitation at said target volume,

10s. Apparatus for lysing adipose tissue according to claim 94 and also

comprising a sensor, sensing ultrasonic ene

T8y coupling to an external surface of said
30 body adjacent said target volume,

106. Apparatus for lysing adipose tissue according to claim 94 and also
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f08. Apparatus according to any of claims 92 to 106 and wherein said

ultrasonic energy has a frequency in a range of 100 KHz - 500 KHz,

109. Apparatus according to any of claims 92 to 106 and wherein said
10 ultrasonic energy has a frequency in a range of 150 KHz - 300 KHz,

110. Apparatus according to any of claims 92 to 109 and also comprising a
modulator wherein said modulator provides a duty cycle between 1:2 and 1:250.

(5 111, Apparatus according to any of claims 972 to 109 and also comprising a

modulator wherein said modulator provides g duty cycle between 1-5 and 1:30.

12 Apparatus according to any of claims 92 to 109 and also comprising a

modulator wherein said modulator provides a duty cycle between 1:10 and 1:20,

113, Apparatus according to any of claims 110 to 112 and wherein said
modulator provideg between 2 and 1000 sequential cycles at an amplitude above a

cavitation threshold.

25 114, Apparatus according to any of claimg 110 to 112 and wherein said
modulator provides between 25 and 500 sequential cycles at an amplitude above a

cavitation threshold.

115, Apparatus according to any of claims 110 to 112 and wherein said
30 modulator provides between 100 and 300 sequential cycles at an amplitude above a

cavitation threshold.
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118, Apparatus for lysing adipose tissue according to claim 117 and wherein

said director directs focused ultrasonic energy at said multiplicity of target volumes in a
time sequence.

119. Apparatus for lysing adipose tissue according to claim 117 and wherein

said director directs focused ultrasonic énergy at plural ones of said multiplicity of

target volumes at times which at least partially overlap.

20 120, Apparatus for lysing adipose tissue according to any of claims 117 to

119 and wherein at least some of said multiplicity of target volumes at least partially
overlap in space.

121. Apparatus for lysing adipose tissue according to any of claims 117 to

120 and wherein said definer employs marking at least one surface of sajd body.

(38 )
W

122, Apparatus for lysing adipose tissue according to claim 121 and wherein

said definer also employs selection of at least one depth in said body.

00 123, Apparatus for lysing adipose tissue according to claim 121 and wherein

said definer detects adipose tissue in said body.
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124. Apparatus for lysing adipose tissue according to claim 123 and wherein

said definer defines said region at least partially by detecting non-lysed adipose tissue.

125, Apparatus for lysing adipose tissue according to claim 124 and wherein
said director also defines said target volumes as unit volumes of non-lysed adipose

tissue within said region.

126. Apparatus for lysing adipose tissue according to claim 125 and wherein
said director proceeds sequentially in time wherein selective lysis of adipose tissue in

each target volume takes place only following detection of non-lysed adipose tissue

therein.

127, Apparatus for lysing adipose tissue according to claim 123 and wherein

said director also defines said target volumes as unit volumes of adipose tissue within

said region.

128, Apparatus for lysing adipose tissue according to claim 127 and wherein
said director proceeds sequentially in time wherein selective lysis of adipose tissue in

each target volume takes place only following detection of adipose tissue therein.

129. Apparatus for lysing adipose tissue according to any of claims 117 to
128 and also comprising computerized tracking functionality providing computerized
tracking of said multiplicity of target volumes notwithstanding movement of said body.

130. Apparatus for lysing adipose tissue according to claim 129 and wherein
said computerized tracking functionality is operative to sense changes in the position of
markings on said body and to employ sensed changes for tracking the positions of said

target volumes in said body.

131. Apparatus for lysing adipose tissue comprising:
a director, directing ultrasonic energy at a multiplicity of target volumes

within said region, which target volumes contain adipose tissue, thereby to selectively
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lyse said adipose tissue in said target volumes and generally not lyse non-adipose tissue
in said target volumes; and

computerized tracking functionality providing computerized tracking of
said multiplicity of target volumes notwithstanding movement of said body.
132. Apparatus for lysing adipose tissue according to claim 131 and wherein
said computerized tracking functionality is operative to sense changes in the position of

markings on said body and to employ sensed changes for tracking the positions of said
target volumes in said body.
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