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i N newbor NMge &lbButaneous fatty tissue of newborns is unusually sensitive to the cold. In

newborns, the intracellular lipid content of the subcutaneous fat cells, or “adipocytes,”
comprises increased ratios of highly saturated triglycerides. Even moderately cold
temperatures can adversely affect cells having a highly saturated lipid content, rendering

30 newborn subcutaneous fatty tissue vulnerable to adipocyte necrosis following exposure to
the cold. Hypothermia of subcutaneous fatty tissue can result in associated inflammation of
the dermis and/or epidermis. For example, disorders of cold panniculitis in newborns are
known to produce painful skin lesions.

As newborns mature, the ratio of saturated to unsaturated fatty acids among
35  intracellular triglycerides of adipocytes gradually decreases. Having a higher content of

unsaturated fatty acids is more protective against the cold, and the occurrence of cold
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30 A previous study conducted in Guinea Pigs described the removal of subcutaneous
fatty tissue by cryo-damage. Burge, S. and Dawber, R. (1990) Cryobiology 27:153-163.
However this result was achieved using relatively aggressive cooling modalities (e.g., liquid
nitrogen), which induced epidermal damage. Ideally, removal of subcutaneous fatty tissue

by cooling would not cause associated damage to the epidermis.
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30 In yet another aspect of the invention, a system for providing feedback information
in connection with selective disruption of lipid rich cells in a non-infant human treatment
subject is provided, the system comprising at least one cooling element proximate to an
application site of the treatment subject, wherein the cooling element is effective to decrease
the temperature beneath the application site, and at least one feedback device in

35  communication with at least one cooling element, wherein the feedback device provides
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Still another physiological parameter for which feedback information can be

provided is the amount of stiffness in the subject’s dermis, epidermis and/or subcutaneous
adipose tissue.
Yet another physiological parameter for which feedback information can be

35  provided is the amount of pressure in the subject’s dermis, epidermis and/or subcutaneous
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the meaning ascribed in U.S. Patent law and the term is open-ended, allowing for the
30  presence of more than that which is recited so long as basic or novel characteristics of that
which is recited is not changed by the presence of more than that which is recited, but
excludes prior art embodiments.
These and other objects and embodiments are described in or are obvious from and
within the scope of the invention, from the following Detailed Description.
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changgfle Bhubitg, presence of nore than that which is
recited, but excludes prior art enbodi ments. These and
ot her_. objects and enbodi nents are described in or are
obvi cfﬂ%‘“#%'hﬁ’%rﬁtﬂs reeie ts?ﬁeé“ ﬁ%tdlbczu‘j?ﬁasfl #e b ent i on,
froom the foll owi ng Detail ed Description. DESCRI PTI ON QF
THE DRAWINGSoSustrdwat tredtoers systew thay ingldds b syctior unét, ar t

W Il understand how to enjoy the systens and net hods

of t Wl&%&tem&ﬁfem SSHBPBLNBDinbd\eHHERE 0B Bbtdm B Brovide
described herein below with reference to the draw ngs
wher dieimentiofen igrlqtd afep) ystrat es a treat ment system
Fesgure | B depicts a diagramillustrating a

conf i Fighied A, Brill@frate Dtdatogent dysteth whieh grrescldsEcicbepiecdngially a target
di agr.am show ng cool i ng/ heating el enment, Figure ID

i 11 udbPsl8e a 1l at cooling treatnment systemwth a
probe controller, Figure 2A illustrates a treatnent

fSy IS fj %ufreo(f deﬁQ@lah Bhed deRheichisGrace Slolvig WdédtdtiBn Bt K7 dhys at some
300 "areas matching cold exposure sites,

Figure 7 depicts histology of the subcutaneous adipose tissue 17 days after cold exposure
(Pig II, Site E). Figure 7A shows the low magnification view and Figure 7B shows the high

magnification view,

35 .
Figure 8A, B depicts Site C; 8 C, D depicts Site E; and 8 E, F depicts Site F; each of which

show histology of the subcutaneous adipose tissue 50 days after cold exposure (Pig II, Site
C,E and F),

40  Figure 9 depicts an image of the device used to administer cooling to Pig III,
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Figure 2B illustrates a treatnent system for cooling

lipid-rich cells within a skin fold with a probe
wa@ombiai2ker, Figure 3A illustrates a treat nent PE/ESING/045988

that includes a suction unit, Figure 3B al so

illustrates a treatnment systemthat includes a suction

unit, Figure 4 illustrates a treatnent systemthat is

conmbi ned with suction systemto provide treatnent of

an i $§§uét1@ﬂ BIceh, & I gune, a8y de%lckslténwaﬁ@é ;ﬂot@oﬁtﬁ&@ﬁﬁﬁ@ﬁltesl 2,
system ch ¢ c rcunferentlg ly a target

tISSJe”ﬂE%§31#ﬂédP§m£l Bied I GHOYS HERR IRt he ski n

surface showi ng indentation after 17 days at sone

ar ea¥Figoetld epigs maltdscexnpionpe e tsi Sies ], 35 manths aiferdgpsurd, S
hi.st ol ogy of the subcutaneous adi pose tissue 17 days

a t € rFlg‘ﬁf%l 1QA91§ ?ﬁ%ﬁl& rh%toﬁd%kl O fd: Sltcsé b ﬁay@aﬁer BL éﬁHfr@ qu%reslaevﬁ depicts

OWITB. niflcation view and |gure7 shows
h| ghhw@wwfe%ﬁﬁfecﬂ{cmﬁew Figure 8A, B depicts Slte C
8 C, Ddepicts Site E;, and 8 E, F depicts Site F;, each
of Wrigak 13SAPBY d)DsSin0 mgpﬁcteﬁladraeopmbmuﬁsame@gmshaﬁhtmsest Sites 1,

tiss 5 ft d exposure (Pigll, Site C, E

afd U—@%@ﬁﬁ§3§rggglg ere’g)r?mgﬂage of the device used

to adn1n|ster cooling to Pig Ill,Figure 10A, B, C, D,

E, FFigre 14 depicts Iamnscbp@emtlemhrp@lrﬁetrsa@ Ul (howindn Eiges¢ 13 @leAreas of
EXPOSHEfath WRR edaluated b histhibgicat gnalylé (shévth in FRrurel 65 R0 %618

of Pig Ill in various tissue depths, Flgure 11 deplcts

an ul trasound i ma test Site 11, nont hs af

e poSTRUE, I ErRjtit résu%wi%w@l%a% PEIyRT mipfey a‘g}ala?d RS e bat 35
8, 6 nthahs p(&f tr@fmeatX [Fipsiter16.A depigls b owlRdgnifithtide pieet Bigure 15 B depicts
hi st al 0 Site 9 (control), Figure 13A, B, C

D, an&égﬁgémﬁcf%”ﬁa%roscoplc sections through the

center of test Sites 1, 3, 11, 12 and 18, 3.5 nonths

af t eﬁa@?&%wﬁs reﬁthWh%to%wQﬁthl%s%f smtee a&aﬁédqm%ﬁﬁetdomad
throu test site hown in Fig

i %Qder‘?t‘l%?ts“rdéﬁe Ktte "eét\ﬁé‘f éd “B’pthhi’%frtﬁﬂa‘w% & rg)u%.er}é |Ayﬂ§P1§S alow

( shownghificdtib@uiée Figde BIBldeb@)s,a high@agefichordegv,ct s
results of histol ogical analysis of sanples obtained

QFSO'TFEéFQ’et 17Sa|e£§1c S5 l:qlema 1c I%ca%]pns o?%hg TheAR %u\% es ﬁﬁ%{l o aﬁl&é&ﬁﬁeﬁamre

depi @tos Oﬁ lgnrgw ffh@wpefrﬁ@dtthemocvupéw\lﬂoﬂ:is gmt@i aléle dréqsfacetbstween the

][ﬁs u lc%cﬁlmg fevtes *7({239(%9 &lideARR YT Shtfeepr ARRMSSoupR Y RI6RE6cated
rom € nhon-co
below the dermis 1702 within the superficial part of the subcutaneous fatty tissue,

Figure 18 depicts a temperature plot generated during in-vivo cold exposure. The
temperature plot shows the temperature measured in Celsius (y-axis) over time in seconds
30 (x-axis) as measured by two thermocouples at different locations during treatment. Graph
1801 exhibits the temperature plot as measured by a thermocouple located at the superficial
fat layer just below the dermis. Graph 1802 exhibits the temperature plot as measured by a

thermocouple located at interface between the cooling device and the epidermis,

35  Figure 19 depicts the results of histological analysis of samples obtained from the test site

where the temperature plot of Figure 18 was generated at 5 days post-treatment,



exposed site next to test site 1 1 at 3.5 nonths
post-treatnent. Figure 16 A depicts a | ow

wora@aiobd2e@t i on view. Figure 16 B depicts a hi ghCT/US2005/045988
magni fi cation view, Figure 17 depicts schematic
| ocati ons of the thernocouples used to obtain the
tenperature plot of Figure 18. The superfici al
t hernocouple 1705 is located at the interface between
t he @@g@ké mglelﬁ&%ln(‘e@erﬂﬁ% elﬂﬁlﬂuﬁehﬁ)f e bﬂ%ﬂh\%nﬂﬂlﬂﬂ- whﬂi"@coohng
deeper thernocoupl e 170% 1s Ioc? gd b% ow the derm s
1702 i 0 CpRmMURg G 1T ahje eegliack f&°@ubcut aneous

fatty tissue, Figure 18 depl cts a tenperature plot

gene rFiguek ldwsicmatmww vienegdngplagxqobediment ofthe present invention

LAl e eah@%wﬁlaﬁhé GIRELAN G I5ARLS 6kt Bevice of
over time 1 n secon X aX|s

rreas Lfﬁ%lde ‘W?eftﬁblﬁ Rrisieicia pllassforfeedyack fasgcait | ocat | ons

during tr eat ment. Graph 1801 exhibits the tenperature

pl ot S t hernocoupl e | ocated at the

supe just below the derms. G aph

1802 exhi In dsendehibe methqaB roathel presefitliptenta arveasietieitkatmenta.

t her nocou : [.nte A

851 co. anarreafihEoRta el 68 iy UpMPRaL g AGRR bk

resu ICP@pr@ﬁnglqppémﬂ Rgplingl elemaetlty s iubjeei bt asempsiratiaye sficiente gelectively

fro mdﬁsmf)t ﬁﬁ@ﬁlch%bﬁsewm&ﬁ et erBt@r‘gH&rs AbtPr&iuld Rbvard effects in non

Fi gure, ener ate at

post JiPidgigh ﬁﬂlﬁt eieghly ¢ %%?OH‘&?FCE’F@ ’Saﬁ’?u@%’e‘Prﬁ’f SQpigins a cooling agent.

enbodi e ntMeﬂ]Bdstdﬂ ehe rive A tormpiet treatng areghbi 'l sibjecttotiyng

e}5erre ni.cat qn Wit | east ongl feedbac

devi & etleVﬁla dGSITEdCrﬁg[rEETyOH in sub cu eous (H%OSE tlssue O}f a) alg ém%a cqo?n%/k

enbo d:ienemprqzﬁnatehe the s@wﬂs skmnwéln tegion wugp pubtutamgous hdipose tissue
equi ngﬁgﬁ g\M cfeﬁrea\’ty c‘PJAte ah&n&ﬁ%é é?&leﬁ{ V@i’fﬂ?rpgaldqggc{n%ﬁff EBR to

f eedback devi ce of gure are connected Tn order to

al | oweleively é‘@fﬂlﬁélelr@'rtcb C% élﬁwn PRy ltErsopshghese wthngkptaip the

essengect’t kién dfreteh@eiatuﬁfwﬂem B BS@Ath dell‘s\/lﬁ&limﬂé'lto @e®ooling element
sent nve

gz%fren?af:]elotf?t 3518}; eidnl*g) aliepvtll}gétg‘ij%?ﬁc tloélc(ﬁf Sgo eg%eél to %e sﬁbjec‘gJ s skin of
conprsies () g plafafity pi tigesantloind desigd edetienin stioutancsujiipest tisstie has
ate &ra@%wg sufficient to selectively disrupt

[ pi r| ch cells, wherein the tenperature does not

produce ufaeling elemertts of dhegprasent jaution qh epnfaincgeokinglagegts in the form of

Pr ef ersaik, Mqulctd??asc Q0kid W64 %gﬁr%ﬁn dotpARURH 8Emb1e the¥nal conductive
contains a c a ent . s of the venti on

ho
COnpridssiakspe OB OPREG PO g?‘m&“‘% Bﬁe@{:@a@ g5y cprgmics.
achi e¢le aml ickas ice eldrrree du ohd extbodifers,ulculiddveingsgadis p pslter element
tiss A in coal i.ng .el
the St Bl SRR Rofby @ik B SRR, BE B BY S
adi pdse; peltissekments dhade ¢fbismuth telludderageinanpiagtpred byeArplied Biosystems).

tenpiﬁ@ﬁwo@hr%rag&us%m comphky R é@ﬂn}@le IsQGE, Yl S, EikdhbIE& twatePalcohol
selectively disrupt lipid-rich cells therejn,

and,
S0 e HEE S u\éfpe\ye the,eqolng e(lqlineﬁﬁpﬂltdgﬁ geircp|ading cooling agent preferably the

temperature of the cooling agent is constant and preset to the desired temperature. The
appropriate temperature of the cooling agent can vary according to the thermal conductivity,
heat capacity and/or flow rate of the cooling agent and can be readily determined by one
skilled in the art. Salts or other additives can be combined with liquid mixtures to obtain

35  desired temperatures. Gasses can include, for example, cold air or liquid nitrogen.



subject's skin at a tenperature wherein non lipid-rich

cells proximate to the cooling el enent are not
wael@sped; b) repeating the application of theCTDUSi00FHE5988

el enent to the subject's skin of step (a) a plurality

of times until the desired reduction in subcutaneous

adi pose tissue has been achi eved. Cooling el enents of

the present invention can contain cooling agents in

the form @foify dlehof ﬁ1é fknGorProviiR ool kd 41 afliedtion @ite Cooling
agents can conprise, for exanple thermal conduyctiv

mat epqufdsto the a}aﬂlfcaélgn ﬂ@tcgﬂ ke d(r%ct éndnecé &ﬁtbv&pr pag§tyey, &y one embodlment
al untddung elenf¥Bt adn Ho |aﬂihed; sucigth& SR &S conGetrianihdesyith gelhtgec’a nid either

iC ggl ﬁr aglgegtg)é ﬁ]te e{eglerﬁs {}heg* Er%‘téq%%oe%g {h?%ﬂéohﬁ& kEqna%hg) lwa gne a%ent alone.
Wb t hint yeeanctbey Iemhgiuemme direct Patact isanade vie gislret @e @e@t OW\@P plement;

kn ow@oo%ﬁ% it Fﬁ@dgu&fy pgoxnnaQeeﬂogﬂlcﬁﬁng%k @E@mlﬁg é’@l%t &fl/or agent.

bi snut e are manuf act ured

Bi osyst enfisyferably.did tempesie pighegeling %%éﬁ leé%haﬁrab%ﬂ%w not less
exaﬁﬁla{? 19ﬁmf@%et£l&ﬁﬁfe%ll qfd i), or Watef/a' cohol

m Xt ures ere cool i ng el ement. i ncl ud

ci rcul at i Fieferebpi thatgmesyavie rangsobte ?%Pﬁeﬁeﬁéoo{‘@rfﬂfé‘]ﬁatt‘ﬂ'i’eéween

Qh t BSuERRt idd1 RESALre piR tl)' fefaO) BtiREdn 480 6hdPI @ERAd dven hbie preferably
desired teg?erature he appropr.iate teq?erat

the UBPRAY Ageht ithncophitepestis aliayiher 36 -r%nir%,ﬁgfoolmg

condyghbry 1stpbéferan>%@¥1a1§t§‘i9@% inyavéi /téi&{ efalu@Nibétlveen @bouk NIB°C and
cool i ng gent and can et erni ned

ski | Ia%t35rf3 BRE: AT 2085 ]t55c é? Co?rﬁeq agoH14°G ad %%iﬁg%g 30°C,

conmbigedy0at,t1Bed, i1 61, B J7CXdbbilt et BrdBbRDIPCI ) rleeb or S°C.
tenperatures Gasses can include, for exanple

ol d
dfr or |i BE?ICBOIWg Flleléleré Andées Bge]n’rrf;én léq agﬁlﬁqtf%r ug 0 tWR éours Preferably,
i nve melc@dhngmﬁﬂéndﬁ aﬁ;ﬂl@cﬂ foRBetween A 3apyihiteaThadaoliigielement can be
.ngl :aglgfgpp% eag 8“301} hesgﬁl\%lgclor(lch kelz %Qshgr!te%gurgt%gs J?? en(élsroﬁ&it for
cool |1rrsgn<el vatmespiags) c By elranpiepliiuidendirogencdan bhappliediin eegst short intervals

cont ﬁé: bout TBd6nd ‘I‘f\”réﬂgat@dl)ﬁ(lé ki, %ﬁt IOVIb@tn%ést) AfMetvB& BHRAons, a

or t enent . n ‘anot’her enb direct conto ct o
29 m@emﬁu@ thah doea peseusasrisisanal Wag@f maﬁatnﬁ%ﬁeg about 0°C to -10°C,

embodi RAle on R 1§Hgﬁ‘ﬁﬁgxﬁ’é§iﬁ€) Afpla ghrifle 0BIAg Wgie bt J?(@t’ﬁplé hig liquid
agent or fhe el ement; cQ

pr oxiMHiRER SHUREI SPREH g ad*StalnFFég & o%‘?“il i’ﬁj’ure‘lroéi‘ngnncfnlﬂ 3"11?8‘%’8 pome
agentportiblt &fienighid yitropdnelrdpirpedpadats deringfthd dpayiopoidiongix with
agent 'stless t han about 37C, but not |ess than -196C
(1. ﬁ%a¥enperature of liquid nitrogen). Preferably,
tde t enpefeading dementapad/of agetieof e piesintineanden asxappliad gfor example, to

el emgnty; E P&rﬁ@é tWohth e?tﬁ&ldﬁec{lg%lr@d? ontab® Endifd®kShtact can be mediated

prefera bet ween 4C and -100C and even nore
pr ef & amngucm Reieinhourb aamrenee ptong uid e WAty Y garto alter or

i S a phddethtt Bhe@focéhdb@ivitglas dese®r al | y, the cooling el enent
5 Do SRR SR e8RS LTRSS
16C, cadigelemment &1Gor agrouit a noh@HE caplihgabat wh@Borded @0:@@ to the skin
surface.
The cooling element and/or agent can be applied more than once, for example, in
repetitious cycles. The cooling agent can be applied in a pulsed or continuous manner. The
cooling element and/or agent can be applied by all conventional methods known in the art,

35  including topical application by spray if in liquid form, gas or particulate solid material.
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25C, 2Q0C, 15C, 100C, or 5C; about -15 0C and about

200C, 150C, 100C, or 50C. The cooling el enent and/or
wag@neah be applied for up to two hours. PreP@r/akiog;/045988

the cooling elenent is applied for between 1to 30

m nutes. The cooling el enment can be applied for at

| east one hundred mlliseconds (e.g., shorter

durations are envisioned, for instance, with sprays).

For : rﬂaﬁé ae%lfclatﬂ)% 19b &&F@%Qnscmebé? ncgglﬂllg 'elglqeﬂté"anwéf doents of the

shor out 1 se r epeat
(e. gpreseastyention gamalQ Pm%su@ﬁﬂnwé%lw@'e‘ﬁlecélﬁwﬁ%@f ?Qﬁlﬁ@w&l

t enpgEat, Ur'ro?eﬁaﬁl@fe t%’&)%h %@@H%@a Bécﬂﬁlrem?'to @£ RankSus tissue
mai nt al ned

. nd| an t he
i 15h cdiepstared phereprag Gt @eé@avfﬁfﬁap STEF fpeipyg hetmal
ex angjuiibratidheant ﬂﬂtd:t“dﬂe doblingoghe ligidrichitssieie aysettufanaus @jection of a
di st ance out.. 10
port F 8§lmtg%%enF oro snéal?l ?hn arEic(fe SQIC}r ;mépgﬁ/é’g@g %%Ebgé&eage
during t Heefsplvlnymerd@dmf diemresqmt mel‘Pﬂ’Pf%llilmT“é’leedP g, superficial,
Cool i, sgd s &al%&ﬁes ﬁ&%@ﬁﬁm@ﬁw&sﬂ% s@%@a‘ﬁﬁﬂ{mques)

i nventi on are app for examnp

e,
surface tHesedhs %‘Plflﬁ’é pnd{gr ?géﬁtt"arb‘?e EEPPIIEP foenae g‘?f’&?f{ ateayor multiple

hodi aest S@Qﬁltdﬁﬁtbuﬁ@rbf be cd&ﬂﬁﬁ’g Edneetlt ablyl/oﬁagetﬁ nahube tcont@lled as needed.
mat eri al

wat e pyne@}ly éheépél}lenfgn slurface al’ea {%%:, W28 erb the C(%ﬂ éjaggr%'isgin contact with
t her e cion) duraitd helat lyas&&red em¢srt]®cﬁeptl&\o§aybqu@g¢ou$fa‘®km5ﬁue that is targeted

c Cer{”or O%ﬁtﬁt'] hﬁef l ef‘}(e%l 1mu1q%[amel§r cg pche%ux@éam}éangﬁt'lé?@t 1 cm®. Even

t hereo ng el ement and/ or agent 1s

non- MR pgequg@@j ]:hﬂ glag]gtéran t%@ﬁc%iﬂ is betvedn 3 0P R7 ’{"06 egch épphcatlon

ski ngaUMuBBR- coa_ e apptiediorighn B¢ ©OE RitheR A sGistaRBEN bimQRdhedd or
applied nore than once, for exanple in repetitious

cycl§§“5#W€rﬁﬂﬁwpﬂ§mgﬁﬁnt can be applied in a pul sed
or conti nluaerﬁlmmcnnff the offtinal ©uoDdel areg vall enlanetrouam\/aoatloagémeral

fﬁn gaer%n?e? IS, 1:%988%8%' lLrE&QE}}ﬁ%uréa? r.l:@(!h agﬁﬁ)g%de} 3%@)%‘642 éaﬂ be cooled

ication by spray If
| i quiegorfliog m theymethesls ofyhe nresent inyergion iy ppthermia is prevented by addmonal

Rt e e ﬁ{]}ﬁﬁf@fnﬂp Lahibe BieRnicd B doRtperssiind Yor @?éth@e[t B@{sfeﬁmfﬁ;om the
however, cool |n? el enent s and/ or %ents

e
e HEdY ot e s 50 B POt oGS B apy . Vil
i nj e@&dh@g’bl@ﬁen&tah(ﬁbr @ﬁiﬂi\b@mﬁd efiphlyedyasunple,on caaxating lager surface
t he cool i ng qmn?ﬁﬁc applied directly to the
subc PR EBUESTT 220880t non ei ther reonmpved af t of o
cont act OFhe ceflingielemer@ndéar bgsnt cam Edlow thejcemiqueofthe aieaip wiigh it is

ther g&hlcde G} é:)lapl[)@te{ ﬁ%leﬁQﬁ)a;alﬂﬁ c&fRmSdePBlIdWEe éﬁntobh&" the surface
I pl1 rrch tissue ch,h%)SU bcut aneous | nJ ection

| i quitt? Bt Wbﬂ%&*@@mle PR fn AsompdiR s hapP ef Beochactd

such sgcdRbd ﬁ&t?che(%ﬁrfﬁb gleoh@adsyoundbrefitimalzlcyolingegdnoga sheof
t he pr esent inven on.are non-i-n ? ,llfleco(an

supe PRI f:on‘ca[n&lbgc.l %%08]61}1% agen&;poP 8%” ik ThSpge 'lément and/tor agent can
I equictritaagmera thas bressuage gfiooee} fot @{@Jhpﬂp,ques the surface is folded and

30  contacted on either side by the cooling element and/or agent. Preferably, one or more skin
folds are contacted on both sides by the cooling element and/or agent to increase the
efficiency of cooling (e.g., at a desired depth through successive layers).

Preferably, the solid cooling element and/or agent is shaped to enhance

thermodynamic heat exchange ("thermal exchange") at the contacted surface (e.g., skin

-10-



The cooling el enent and/or agent can be applied to one

defined area or nultiple areas. Spatial distribution
w@boobhes2e®©ol i Nng el ement and/ or agent can be coPCT/Uk1008045988

as needed. Cenerally, the dinmension of the surface

area (e.g., where the cooling agent is in contact wth

the skin) should be at least three tinmes the depth of

subcut aneous fatty tissue that is targeted for

cool 'sﬂtgacefrlﬁ&ﬂérqpéﬁﬁanc& éb‘ﬁdd&&ﬂ gH&&cﬁéaﬁ‘J@&s@J at‘ﬁfe n%tggac etween the

surface area i s | east . Even nore pre erab

t he drktheorine %?nt@Wéh%@vtﬁcéF@éuréqC@a is between 3 to 20

cn2 for eaﬂﬁbre@fépéséa@ﬂﬁﬁp%tl&i dfﬁ)e cM;ing eBth&t SRk | hgagt can be coupled
appllc ors. can be in a s

ubstallg % (X lone
si mul VREsLfE PaP 1@8??8‘8%‘%?%?@ %‘F %Sé'la ARG T 3pRige (cooling alone has
Det eramtlgatclpmperoés thhensopftatldiddnalguinfreenagemere agewds id opti@gl)i Leal

routi g \é&%aceéx rngca%chac%Lys&?Lé%@ﬁqg olt og%%tagt)%ﬁ%,p béore, after

| arger sur a ose o
can e debglapnlication 6f ¢ ¢pglingeenk dn peditina des- aémmtsﬁetwp o8loeaht

i nve %ésﬂﬁtldsfha\riﬂmgda&{SM@e IpfopEHi&\(E. E tiRekaY wiklHifeb@iRlor EMLA)
prevented by conpensating

nmeans. pot herm a

for tHBdFEge QEF%QP &&mﬁyewyr%wﬁ%fhb el swdraal tissue.
sides (e. gv hereaﬁﬁﬂsgarynglsmjb aintiaisedtion bf theBesthetididan e prov1ded through
addi tclor(l)vré flional e?ho)i su'v}n“ thE ti6n 8roo?a1 Ia?rgmgtlra% n11"1 2 tearf)gr/a re of the
agent's can T ‘Contactr ig

| ar gewolgg ragm@n ép efasgeé eurgg | the glc@mré,rfoneh@nples S0atdlrepoling rate is

The cQQldsQbn §ldeiE thowﬁ@%éa{meﬁgﬁﬁﬁngqa@ dlgcginko?twlﬁ Qﬁltlon methods of
contour of the area to wh IS ap

1 C
exanphepresgntinvestiop paa bs pes E?Ffaﬁtdd% CE‘&’FP*‘B@ ‘ﬂfé}é’éllef %t IFQP[CPQWOCGC‘WGS
t e Q@momrthdzi«t dubieassiysshaos ar ea where cooling is

appl i ed. modi f.y_ t he. shape .of
the cont abtSa R Red oo Pirieer Rty ogutAgRS B
cont @ulvcgténwni)iattudtlme ovwdilhhtn Thug lipideich rajjs engerisingthe subeutaneous

appa raﬁ%Us% tlgs%g ée'ﬂeg £l gf;ruﬁt%glbgf BRHBE he Exg&ﬂt 19%&(91“ add1t10n it

The co enment an ént can co nor e

one styihie eamblb‘#él@ anF@f}on&(tarﬁﬁld@mPRﬁ’é’fﬁ lipigaicls ¢pjls ‘é%@“ﬁlég

fi@d dedveatida iiﬁﬁﬁ@ﬁig%ﬁkaﬁ%rbr @thérhﬁérnzﬁ h&@mﬂ@ﬂ stnhau@@ol I ng

el enent a or a

ol e ar o1t R T SRS R B R Bl e latnatic vacuoe
el enmerbbre ared:hwacuaag antphtigacilacapagees witkin dfe futcuteneoys f@tty tissue. Most
cool i .

oy er gttt and el 30 WGELBERU UL AR BUCERTALAE
agentdrgmatieshis pecdpe&eéulwﬁ dvecte an netedp wmmllela cagfegthange

(24 her mal P@f&w gﬁd )(wlaéelﬁ SeheGRBEA RV SflorsHALd 2GRI ﬁn?acgllular 11p1d
ski nsur f ac der to enhance conducti on,

ali
can IfantEd éggeé‘i’ee’e %%9% At Brlesels piersohbe gra?eflﬂn%eamhﬁ\ge an

agentinteodiutahBpie conteasompkissdisfaBare 20- BB saureCEigy adiides, and even

appl In(l:ogé Iref?lﬁ.&% a£OU?%OC /l satu%teg tr}%&’ erldesaqdlracellu?a.gguédc?{%es IIIC?UdC

coupl
an aﬁv@salrﬁ@ﬁ ilmlt@kto,aﬁtaﬂatgégttxachg @(gl, mygstia) pelnetldmé stearic acid;

30  monounsaturated fatty acids, e.g., palmitoleic and oleic acid; and polyunsaturated fatty acids
e.g., linoleic and linolenic acid.
Preferably, lipid-rich cells of the present invention are located within subcutaneous
adipose tissue. The saturated fatty acid composition of subcutaneous adipose tissue varies at
different anatomical positions in the human body. For example, human subcutaneous

35  adipose tissue in the abdomen can have the following composition of saturated fatty acids:
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anal gesic properties, thus use of additional pain

managenent agents is optional). Local anesthetics, for
wex@npbe26 can be topically applied at the poi neCD1S2005/045988

contact either before, after or during application of

the cooling agent. In addition, co-adm nistration of

| ocal anesthetics having vasoconstrictive properties

(e.g. lidocaine with epinephrine or EMA) wil |

decr %ﬁ%%c ?zeé . 8a1f%§u‘8?% g })Oﬁélmﬁ@% @W% SRRANGIsHS o‘iéik%s 6%),

cool 1 er mal ecessary, system'c
adni hno@nor(éﬁ # & agsk linplgeic mrpb@ﬁ?@t The setawalweusrffimsedlé%ﬂle of the

t hr opgbm GANYE R QRBHise ABSuNDYS satuSdialTat Seilid) THGLA &)ﬁapﬁlﬁtlvely higher
oral adm nistration. The t enJ[J%r at ?r e of

co
agent @t HAPHE HenyREN HPTIRGS ey Al g“x i Affom
exanphperatie, dahﬁedtfh@ ac:idmzlf tha gbdoatine! dre acbée & B btate as a result of

or de%la hg fa y Iag?ﬁ Ol Gen eiﬁé E[ﬁt@(t,k a?e%l{§'ﬂ Pgmilﬁlzsaffgéte%c m&?%t(} et al.,

In a IOﬂ resen I nventi on can
per f B AN Gomitn SIS t Gresk ek in fragr pasdnedity gampereture

pro Cﬁqléélé %ﬁaplﬁf‘&%h ks Q}ﬁce@.{al;y to 84e6ht AP arkloRRAMELr&HRes in the
Preferably, I'ipid-rich cell's of the present invention

are ’&éﬁoﬁ%?d%‘é’ém&\ﬁﬂfﬂi‘ﬂdﬁo@ﬁd&ﬁ?‘ﬁ%ﬁ}ﬁ@n fatty tissue or
ael I ul i t eprefthbl, noh Ihﬁltl-(ﬂicH te@dofaled grSert mﬂ@ﬁlbrshavgatomwracellular

3 |u2? H}%@l ?ogﬁe%ggfq d i 23) ét, otr’I %rg %(r)teréstgua{e? gt (%)\g/)lel ngt methods ?f the present
addi tnvemipn.i Rrefegblyv rt)inllmd~t1¢iecewlﬂte peghent MEeﬂtlweﬂtldeGPﬂSﬁl@an an
targ ﬁl‘ira&h&lgtq d cgﬁlte EOI JJrlQihg Iegs'tﬂatﬁ aﬁ(ﬁllt iOS/o ﬁ@ﬁpgak&ét{lgnglycerldes

adventicia s rroun organs or other Inter
anat eYeh &wre pseferakly @ﬁsé]gan abqyk7-109 highly Fquue}t%irtrlgly@pgeé Ypn lipid-rich

adi peg trRmde bet 460 lined td/\/lhbiélsﬁkrciuh@nglﬂd' @B&uﬁ&ﬁﬁ oty tissue, such as
vacuol e. . There are uni1 acul ar and Q(}éflv cu a
& i i

adi pBUs PEG VaseHAlte. PRHELER HEPUS Wt 8- Jasirmocyep apd

are denm\sa(e:gil fisrocyees)d greater than about I OQumin

di amet er . lau eégt% to thgc?err&gg}ld/orx] gﬂl&ﬁﬁ%‘ thq{ 1?%{(15&@ tilé/ linétﬂodg bege

subjects O an 1 ncreas nintrace
cont etssent iPyenfiern cabnyolve, foppramplecipflammafien, Bﬂtaft‘%’es‘ﬁné‘ééﬁlﬂnauon of

Iz@venetslb@srhn@ hg%%lneﬂtﬁfoﬁaﬁrﬁélhié .. lipid content of
bet ween 20- 9 %

| rich ce
present i B PERR li‘?ﬁ'%f]é’yi??o%'n‘f éfglg’lv‘fddli’aé?elqc?‘ﬁl ?ﬂ gﬁf’ld rich
conpkdls esuleffroallodatized Orystli D860 af hipldy ﬁ(ﬂlrdtddlfgfy)améff ighe sqoling at

tap Id g ?; 20 EHD [ ﬁla ({ ﬁ]to{‘a’m(ﬁlc% %a_kllgalﬂl%n §P;11 418/ 2 {eg a?tk ﬁﬁds&n non lipid-

race ar tr eri e
but apleceﬂ@tTHelcrystale thptues, theshalpyer arte@bralfe@f Hiyid-sie] #ls, eavging necrosis.

My i ﬁ‘hﬁscdagﬁgé 5@1151'1 ﬁpl@ﬁgl c%ltlseﬁklﬁ b5 d@ﬁﬁaﬂeellﬁ%@@&l@&l@ﬁ ’eéfn@érﬁ@es that
fatt acCl to eic-and oleic acid

nd
pol y dussrcieist Bmian wmézﬁcla eelly, Tyis alsg beligjed that cqipe iduces lipolysis

| | N0k rhetddligh) oPliad- @dhablllsyﬁmhdr pmﬂndingm redattion lméubtdmeous
rese i nventi.on are % i n..subcut ane

adl pB‘E‘EOSF PEE0 PP TSP Y a%ncedi l?ya?cta y O ETRTER lrrrlp%cér? smgmahon of

of stiecuhatiebuscrads yggr ti ssue vari es at

30 It has been determined that the effects of cooling on the disruption of fatty tissue are

enhanced by the simultaneous application of mechanical force (e.g., vibration). The
stiffness of fatty tissue increases at temperatures below physiological body core
temperature, thereby becoming more susceptible to physical disruption. Without being
bound by theory, it is believed that the disruptive effects of crystal formation on a cell

35  membrane are enhanced by physical movement provided after cooling or concomitantly
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di fferent anatom cal positions in the human body. For

exanpl e, human subcut aneous adi pose tissue in the
wa@bwemen22€an have the foll ow ng conmposition of PCT/US2005/045988

saturated fatty acids:nyristic (2.6 %, palmtic (23.8

%, palmtoleic (4.9%, stearic (6.5%, oleic (45.6%,

linoleic (15.4 %9 and linolenic acid (0.6% . The

subcut aneous adi pose tissue of the abdom nal area can

CONPr h&6widh Qitbor 9, St e ifvaliby cof Gl coﬂﬂhé theSpplication of

conpr TR et S A By Tt s SRV bont 200 Ha
t enper at urle pnmﬂaumﬂére,dheftahﬁeyanﬁmfd& lrpfd richeelﬁbﬂmmeﬁﬂ{an about -

area g ferabIS tg’rglel (t')fe} el ?-rlc ce % e n +1 37°C. More
hi gher Ta 3¢ o RO R € & 3 5 B
SI 5’m | mefemblg,ftﬁeeterh@chtur&@ﬂmdmdﬁlcheélls B;Ibetvs(eér98‘§) an@IZ0°CJ) Even more

rm d f%/rf':\%u rafr;%, etll?egt%m eratzurre (H‘?léeglp -rlcgﬁéé s lgt?v%cal:,] Qt(? ?‘Pg é gngtS Pre?erably, the

nec e slipid- yctt@llmmoﬂeﬂ toflm that P Oforap ko td'b hbwes. ammeslly, the tifl@rich
respong e to ods of the i nvent i

Pr ef ef a Tl prel%r ﬁly Hag a%?eﬁa q@ﬁ AEeEet @mBeF Fbﬁ% SR phout - 1% and abour
i nve rﬁ7|°©,r35rmme 28°Ct, paea) 15P@t104E e 4°Q] abbut I—moj #id et BAE, 309C, 25°C,

508 B AP Sy S AR, 981100 i o

lipi Cb:nﬂ bemeemebchms od arﬁlaeouprfeeemmc nvention incl ude

cell s havi n_i.ntrace ntent ca

| ess than (“n SR (%?heﬁ’feseng at ?ﬁ]rl a"tag?ﬁan? |ge°g§1 P P @Wa‘ggd
even erffwemph@mdﬁram yn ¢resslbwdma¢m abmtperiwiﬂ%ﬂmeglmrmls is not less
satu rt%%@o& r 15% Yisi&t 19§ She t%%ﬂ;raltdr@df gne eh ggm?sqg ke‘?.’we!eﬁ‘ glloth $0°C and
but are not |mte t o, e surrou

s Ubc i dheldlars pfefprably, the emperaturg g€ he epiderais is @etzw_feertahel_t -5°C and 10°C.
vasc . °
(e. g l‘%v@ﬁ Hl]E)I% ﬁgegege{bhe)pgﬂg EeﬂJ e e{eﬁ?{sﬁg‘ ?pz%gltu? H‘fbfz@?%ngag‘%ﬂg‘é%sc and 5°C.
Danagé’er morepectaieblynihg team@rﬂtme offhe ehiderniis istbhtaveen abowr 0] ad 4°C.
by the ”Et(ﬁ)gﬁjt% n‘ilafthoasr@ tHlp %&thénﬁéﬁ%ﬁ%&@eo%ﬁ? ell nﬁl}{é?é thfvanted

for exanpl e | anmation, irritation

for nﬁ?ﬁeeﬁm&e deee? dh gneéﬁ)aowﬁierthed@nmvﬁwfww is B9} les§ than

R aneext BSc. MéthRnitihd@hiehinROsIE dBihid D8 Yen abdut l1§°C and 20°C.
bel i eved that selective disruption of lipid-rich cells

r esul e pieiblyolbatempague p{the %ﬂrmlz §tth&’ﬁef’cﬂb°‘ﬁ r&yRlagd 13°C. Even more

sat urpéraebif, Ql{etté&n;@ﬁ‘cu%f %Q&nﬁﬁ@bét\ﬂﬁn ﬁgoui g@ﬁlﬁ@bd@f &Sen more
that do not induce crystalization of sat ur at ed

f at t yPreferpRly thederprsraturg githg dprers ig abyegn abpﬁeg&r 0.5

rupture thga pefeRRmbbBME: 3RLipRt rlch lod¥ls ArelchQiby 16 @l!)cJu§-5°C to 5°C for
necrosi s. Thus amage of non lipid-rich

C%Ffé%q%ﬁveﬂw% mﬂ‘é@%ﬁﬁ?ﬂ%@d@ﬂw@ cel{s daiiain y average temperature of

t enpebalt 07 Sn b it ptelbﬁ%@n&ﬂﬂrﬁ:ﬁ@th’le figd-A@ deard Eboled to about ~5 to
l'ipid- réch cells. %) al sp believed that cooling

i nduce< 95 aB?Ht§§ﬂ ]é ? [jmes rﬁg{nggr@pl, gfﬁ’i a e W tg) at}OiuT(’iwo hours.
cells, fumdiebs (ﬁ'lﬂ’[&@l‘b@énﬂgvénhal daf Gﬂuibblllddﬁh $hort &itkb(i‘dlbt(élél E0H®ute, 5

adlpoetl sue 0 ma bee
cold nprd Ur' enufeh%}d I@Pﬁéansc%f)rrrnﬁ ut tl“}% SS rlong m{ewap(eg 12 hour

30 and 24 hour time intervals). Preferably intervals are between 5 and 20 minutes. Heat can

optionally be applied between intervals of cooling,.
Various feedback mechanisms, devices or apparatus can be employed in accordance
with the present invention in order to monitor and control physiologic parameters of the skin

(i.e., dermis, epidermis or a combination thereof) and/or the subcutaneous adipose tissue. A
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the symapthetic nervous system It has been determ ned

that the effects of cooling on the disruption of fatty
WO 2@sl066226 e enhanced by the simultaneous appl i BEX/US008645988

mechani cal force (e.g., vibration). The stiffness of

fatty tissue increases at tenperatures bel ow

physi ol ogi cal body core tenperature, thereby becom ng

gore suscepti bl e to physical disruption. Wthout being

oun t he d FoJ '

of f eg &%c mec?l?ané?‘lafzﬁ ]Tn%lrﬁc}?a ?1!3 %rﬁxyog ndetllla&R’T Fl&?ﬁaﬁ%?éﬂug}h \{Econcert,

enh amlém WIbly oipmiswmamsqm%hm forrihmpr@%bfaflvfétpmtgowgmﬁgor

or CORGRRL B@&Mgwahﬁfs aWedtdie. g%ﬁ@érghlg,%uyatlom& hesige &Bhﬂg"ﬂ)ﬁ)cess

i nvention can further conprise the applicatjon of
e c haa i copte, @odifis G heRw s enei i PPARITE PRARpERT Sy oV H of
the tRNGE pRésuBtdtof he E@npallihﬁuihhﬁﬁ& ddzorddn€e vithethe cooling process.

embodi nen‘%?%g%ﬁlggf) aur&B @%%%%ezge t(till%lel IOP hg P{;?Ise%pmveﬁélc!n atlle%st one

not | ess era
t enpefith¢ facdbadflevideeisicapable of detstminiag hot 01111}3 whentaegired copiiE
and %&}? 1%4%&& teiﬂ{spgﬁa%mg{gx) is Ich%ecf ema@s ity %gpelq{uret B8emperature

li pl bet ween - . Even nore
pr ef Engd thyeshaldias bespprseededpras @Proeqh@g rthepppat g gich g appld be o
het V‘@;@Qeded? Grh@nanp&ﬁﬁre d%feﬂflﬁitﬁbl:a)ﬁ ,be e dt ihp Icﬁbhﬁg gie, vaiglnl tBe

(aBL ﬁ e (F:O?ﬂ? eV{Cﬁ gnq?qr I{)ffngjﬁﬁjaf? 061}]&8 <‘e(101u}:‘g S&? uﬂbﬁ’ gxft%rp aef)lil;l)?es the feedback

mai ntiadida Mehubly@mvaie suffigent feedbpdriafoumagornotd ptwemt\lacemowb eut under-
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A e i g
100Cumied e e pocrial b toakfcﬁq’(lces@d/ oBgrgmentagbect, 2o,
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advafddiipaduim e of tﬁ?g"ﬂeé?t\ére ?E?‘F\?\%ﬁ?dgﬁc e§'$ éé‘f ?nafter#e?dl\%%CE information
epi dednMe@rmihdor eameussmbnﬁienﬁmhg, intdn elid, éxypéethdrappeopoifite tdngact exists

epi d Eé‘twee% thesﬂ eg{mem eevsl% a%g'f%e g eH{ surfgbg %i WlPEh%I ﬁ%ﬁ k1?112113151‘[1ons have

t he erature
-1 OO@:candi i B@sklrMﬁrr) efhp;h@faecr/@tm \yhat m&@t : %cm@loa@han&e h@irocm@d @

6pi dgnbhe tﬂe% tpﬁltr!ﬁ:e%{bn%p Bhtsmrssae QF&HQm 1.8Q%mngEY 8Rt/dTR) Qhether the

pr ef erab%% he temperature of the epiderms is

bt nelerirebistts SR Matshaiere e EMGREnEs AaH! b pigEing

t e”p@fte'itami €a) @fe prebRrel it BEiNE Sceitedl ob ﬁie\ihﬁﬁﬂxelﬁblﬁﬂibe GIRIGr &) the
fl?hes r esent i nvention

advaﬁ a&é%é’&@%"%?g%fmgt ¢ ‘inwant ed effects in the
derm s. | fheofbgbaskevitie(kean provitefetdbambdnfommatien inf varlely of ways,

%p”'nﬁludi% %9{ ﬁﬁﬁd‘gg?fr@ﬁm@?&% graﬁlﬁ&nyﬂl%%&@ﬂlwmd alhﬁﬁy e,

t enper at U ween ab

200Cveribe FﬁPd@FC@rl%fB‘l“Wlont G be Reqister aich et tBe OHCWBH%P%%IS of one

It f’] bt%; l\ﬁ&@ﬁev@déplﬁtthefcggﬁg %fém]a&(lﬁomﬁ\/cﬁllb/ aMised @fg@fvarc&bxlol%glc or
e tenperature, o e derms

100CPEFBHAHE P °h prapit g aﬁ';"l’e{af’?émt‘sg Frses B G55} nfopg B

der nitteen itake fpptopmdacidout - 30C and 00C.

30 The recipient of the feedback information can be one or more operators, including,

but not limited to the treatment subject, medical personnel (e.g., doctor, nurse, resident,
medical student), technician, and/or anyone else involved in the treatment process. Based
on the feedback information received, the operator(s) can elect to halt the treatment process

or to modify (e.g., manually or via input controls) certain treatment parameters, such as the
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In a preferred enbodi nent, the lipid-rich cells are
cooled to about -50C to 50C for up to two hours and

wo bwsdene@l and epidernmal cells maintain an avRCHYS2005/045988
tenperature of about 00C. In a nost preferred
enbodi ment, the lipid-rich cells are cooled to about-5
to 15C or about 5 to 150C for tines ranging from about
a mnute, up to about two hours. Methods of the
pr €s 8151‘5’[ oh Y tﬁg]ttréa%nf:ﬁ&egeth@ﬁtg b V@[ﬁich' tféatﬁ!%ﬁ’( ¥océs§‘ s %Eéﬁﬂ’ln and/or the
(e T m nut 6) m nute and 60
m nuP‘é’retﬂi qfrﬁltqrmoghx\ggprggera@{re ﬁobth@“?aﬁﬁeé* WaEess (e. g., 12

hour and &¢ dQL@ﬂd’l"math{@ t(b Wﬁe@fex\/t@ h&) the fo@kedr ahhc}ﬂlfy ﬂfe@’éétﬁblﬁ
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! PO G e B P RGBT S B PTG eReel o
NMEC hatpesm®yal devdatesd Gomappausateasensio iddchéppluoyetkatnrent can be
acc OEI QoL q: NXEIQ E I?i?ta 91%3'1% Hl%l ek&%ﬁl%ﬁtg oA b'e QUIEE Hetbrfhine how to set
moni to1 - and cont araneters the skin
(i.eandd erxoﬁxfysomrefmgdmam@rs evhenatreetmbﬂmaﬁ 6H0=tdﬁ@ Fekaging to certain

and/ Qbatthdh@arsid BEML @J@@ :He it PRRE td seSBLBr mAYifS @Sﬂﬂﬁ&llﬂparameters for
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O RHIATEpS of e FRELT T BBIPERe SILITBA AT IE et subject
dbscl os edAfﬁ@f[aﬂVdIIy fte feetitvek nforoise canfbe deliveedioicogrol logic, such as a
?lejlrg I§$n§€135nt% u lljtf c\gttos g %rggGr%ri%ztib;eq%lc eﬁncg ge 5 l%%@xg&.\tte?)oa% gvzs)lgd be
and/ &nowndo greret erdinary gholdlinfthe artor ot her wi se i nfl uence the

operatin gA&gﬁgl?ttd eglrlﬁen(lﬁarg embol @R of B p%@é?lt 1'11%t10n a feedback
pressure, etc he eqg ui pnent utilized

accofmggieien antanntt‘H éheé%ifblfl’efaﬂ@s 4 P Sehisets skpip BWSEI‘F H‘@t thgfergperature
qerr @ﬁfeinydoébr n@f 1311 b6l &Bodia pREdterMined l‘ﬂlﬁnrﬂlﬁrﬁ&ﬁhﬁérature (e.g., about -

i nvention, ast one of the feedh ck devj ces .i s

capabl€ beoﬂtép rAffoRigRt SRR iR B E & der Fdrrél@e duBeiciyr te

tenp ei_itaétyl biﬁhe(rmdicests enpedetdring! pbﬂmw)wreﬁ Tlews,clfedback obchanism can

Al S0 plohic? al RGN A Wefhef Obvel &'Jyo%ﬁg S nge}fts$ B0 .,

it wherlvdatpertienseé thd e@cesa)mp@ormedvp@hqus@mew Pri 4eBHANDYT

can Qﬁergggﬁcgghng)he cooling site, within the cooling
device, and/or renote fromthe cooling '

e. This, in
turn, en  Bieegbaglh v 1og Gt ARPSHENIOE TRV 8 Pl?piifﬁb&? [sBRFger both
suf f isﬁdh%ﬁﬁdltﬂcoﬁ@dtﬂathk spetifiocHaRé bedwech vpsiv@\vefidn-ibatite @ingkdependent
R S PhongRh el DIt P SRTRRS S B s
si de tlefdheténf trgpohan theake dfalrermestmert nebjatt the g@ealhlcw@rofthe
tcé e atttgﬁﬂg %Jk&te&ﬁi/or ﬂ"lE 9169 and Iﬂaﬁe cﬁ % c%hng@(ﬁlﬁpn{eﬁﬁﬂﬂg Gééd The

vices al 80 can provi de ot her )ack options in
addi tf@lk@wméef@ﬁwnwfltheéﬂméf‘mfl &Yﬁ%‘fe ?Ilﬁlr @Vb%‘@eae flugigtive@pd are not
Such iabdd&d b atctidé 686 aamkktidné1ha MRl ibe Receiblede biloNbra@ar® Kkill in the
can assist in determning, inter alia, (a) whether
appr S‘Hri ate contact exists between the treatnent
devi ce and nbirinvasiveddettenlt desiae & anethat (d1pcatell ettéradl toghetsetment

tS'r pan Séhb] %09 NRat ﬂav&nqw{lé fgéglllzéc{g dé\Jﬂi% d§é§' eﬂf&llth‘ﬁ@ %;h@e[tlon site in

and/ o ext or c
occu rap(@(ji,anc@ #jth its intended usage. When used, a non-1nva51ve feedback device generally

does not require accompanying sedation or anesthesia for the treatment subject. It is
understood, however, that a treatment subject may be given or may decide to receive
accompanying sedation or anesthesia due to certain circumstances (e.g., anxiety regarding

35  the treatment process, underlying medical condition).
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whet her the optical reflection or transm ssion
spectrum has changed, and/or (e) whether the
web@enedeal resi stance of the skin has changedPCHIS2005/045988
al so can neasure or assist in neasuring, inter alia,
(a) the pressure that is being exerted on the
treatnment surface, and/or (b) the changes in the |evel
of stiffness of the skin. The feedback device(s) can
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treat t he

h t, :
& octtipen RuBSRG simERbeet e e TR aRunED B e
t eirpeqoeltngr Eeefllgick tbabattimsaompeizing foosesge, theimecouples, ultrasound (e.g.,
det e rtmié? H)h% s r%esoof \Mé gﬁb'@tﬁ&ne&ﬁ a&@&s‘é u%sl}é% opsrhg%%a% gr{)patgguon (e.g.,

nodi fy e treatment condition
e.g. pr@e@nﬁ@t e shagl girearis altergd if agBasp Gansitipy eeayrs)ypan be employed to

pr ef %ﬁl@gopmwpe@ﬁr@m@ﬁtgmnt al data gathered from
previ ous eat nent s %Ch toge curre%treat nt can
be |ikene em?@éﬁl‘“&% R (s> tNGLORropesh A Syise pr%f?&fé qrReRy{nyasive
czn bpplishtions Eedhst theyd@h by diredie akaiett f Ieattonsdand save axadéty yf

Oper & 'ﬁh)%%ts PR RIS ‘@Mse@ﬁéroﬁéar D of%a%\ée%o@@nnogmk%s can

rel at O Cértain
reli enlcluﬂipéwqe@cas@tle A mgspingrignetiefajure lvsecbnemmacp\amlmmasngnent

for fst/dtion (QAHERBLRPIS th&rth@sto?@ U&e%hcstﬁemldnﬁfersbm changing
parts of the sane or simlar treatment subje

At ertheml\%im’wr PR FRBAMER AT o OBAA ganometrs, liquid n
dedl i \@fsﬁﬂertn@metaﬁ); 6r0hltenaely, deSid&whath da nGreidkd @hta@tith Qe (e.g.,

uni t, .t roqr i.c _devic e.d.,.

o idiioh fafheBERE ARFRPch Pk G oS Tty Binpind) |

in the arfl hermrc @ﬂ’vehahgpes of trermaprabaiiediapk demoesdhatrmmt begfnployed. In
the Fﬂ’eﬁe?a@lgtthé @ﬂ@%&@md%c%t%ﬁgp%&nﬁ&% at {bhst &hewhat dependant

nmoni tor t ete erature o Into ensure
t hat Upprecaeteqtissr raawélp%ehfé?@msw@éh%@rcfbame e regyonder using the
afpoV ehedm§Pr @@ Pdal il 1R élits PlabéniBA Mot 8 6%) Shth, Uk @rnl &n Ghfluerd diors

involved in deciding which type of thermoprobe to use.

In embodiments wherein the purpose of the thermoprobe is to provide a reliable,
current temperature measurement of the portion of the cooling device that is (or will be) in
communication with a treatment surface, it is 'currently preferred to locate the thermoprobe

35  such that it is in communication with the surface of a cooling element/device but not in
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1X0C to about 300C), and/or that the tenperature is
within a desired range during either the entirety of

W0 b@speaeess or predeterm ned portions thereof PCTTOSZ)5/645988
f eedback mechani sm can nonitor and/or control whether
a level of cooling is achieved, and, if so, for how
long (i.e., for what porti ons of the process) and/or
under what circunstances (i.e., constant or

I nt e'fhg}n{ai (%mact%ﬁ’l ﬂllenclgl)lal txéatrtlg"&‘g{? é%uﬁﬁé’ thEfreatntit ﬂ?@cess For

asli ve, non-I1I nvasive Oor a usag under
bot h exppls. thotermopigbescan bg tﬁlhpqraﬁ@-y afigehed Mﬂae ceﬂ@g é@w%‘é% S A

I NV agisyeabRy thddAAy eBHcﬁl@tivV ﬁlaﬁﬁ bﬂgcaﬂ%é’ Ed'ﬂﬂﬁféﬁtlyQ&e(ﬂth&’r@tbl By
of circunstances in

P et oo SRR Sk ey s et g b ot

t s eaths®ivhprobt Ra tagsocafplel hemistoe at wmitbndicty) tchomdtdre
general h cler} urge feeétﬁg{ dte{llg %tﬂﬁ? Q‘g tﬁaﬁ%h ‘teoct% ﬁ‘gcglof)g cotog‘r?g device are

size and s e|n
The pl¢ed mongwd@atnon iwith tisln skmurﬁaWél ft ,elpm epﬂ#@nﬂ) qi ¢ fggtmet subject.

and 'Thivasi fé@dba@(rd%wée's b advhRhde¥® iRmst tlﬁz’ly %ro@i@& a teRiBRE @G ment of
to exclude other definitions that wou

be ac tabl e
to oifEcolf e’&’Pﬂ%ff‘n%frﬂ%F UgReF pRidefrpistwhdeh s gspecia) 1>h16ﬁne t?@g%p @@nse‘t of
fireedhacdated ¢ &rtecis Se. 0, @ﬁdériﬂﬁtdaﬂnﬁge|o®p‘1§1h8ﬁhr)eohh@e$)ﬂhe tb @oltl Bosure.
i nv as, Lve.fe

treat ment Su%%r{g%% arltema% eeml%oﬁlment o?ﬁle gresent nventu%n %d%%%éature of

devi ce doB&® org
ac cotldawmtee oiithenpperspidanie ﬁd@@sw&g@ feedrelndeyise that 1adetachably

non- 'aﬁ' Xéhstb e s&rﬁ@gm&hregﬁgﬂtgﬁ‘e/ﬂén & ﬁl;ﬂ ah eglggcﬁmaﬁ’tthe method of

requi re acconpanyl ng sedati on or anesthesia for the
t r catfisite saety) dlot forjreliably adiigaly Xt EBEOT SRRIGTER thetdﬁ‘élfe t%\the

tiseatsRiént Mﬁbeﬁ-&ﬁq’t ¥Be cﬁglcgéh\éﬁiﬂl b@felxdﬁ@Yaﬂﬁ@@ ‘_todﬁb dtfe@tment surface, yet
recei ve a | seqaalil on or est hesl a e.t
cor t SIHIER? BE RS ey ey remosARe Boip T SgRr e A S Einsance (e

tr eatan‘memuhmname sbthe provd®y dryif mprobterd beeals, at some earlier point in time).

Cond' L&ae Suw@ﬁm@ Ina&&ébaﬁ Kre qgtwnﬁt@ oqﬂgsﬁvfepgumt;plagf lue. Tnan

at nmen arti
| nt eremqu)m@uwhqmnaa@thprw@pbeals pfémdu te e HFatftl%léSUF'g ireedye: fre
PO C @R fmopldBY Bib¥ fenfotRdRALK: HMlEOSBIrTAB ﬁiuhgdﬁ ,ap}béﬁna@ ls&lvent.
not limted to, devjces that \A%le ‘gﬂgner %fth
cal | for tRECtedabayenibleurenily Rifradshgt g myrfmm [sRyiptyns of the upper
an esteisi&sma of the g‘ea,tménﬂﬁlaglect Gire., geneigtajure lelowothivdrthetuppe egiflermis
medi ¢j n in re rior. to,.d and
o | gt RgofRe e Ba bbb RGPS Bl vap oy
pr ov |t@lg>drahx;e afepCibeigg cul-‘raek;i Inaedprefereddoand 8 minioan tepethtustdetween -
al | Lh, the ar noni t or tenperature and/ or
cPyst 3%@&@%?%%“ efquorefpée:%errr{aefil on can be neasured,
for exanpGeneklythd aharmnmbs ofrethérmgprairedhat s ethiddathe surface of the
opt | %9(11 E’mfﬁe %%%%{a@l t}{gﬁ?(%)%gﬁﬁﬂg acﬂ}!@qugen&egﬁlent surface. The

nmeasure nts can 1 nc r exanP neasur enents of
t ensithesmaprabe htgi(lﬁ holder should be thin and small (e.g., having a diameter less than 2mm,

or, as is currently preferred, less than 1mm) to allow for the thermocouple to be fixed at a

30  well defined depth relative to the cooling surface of the element (e.g., within less than about
about one millimeter from the cooling surface). In a preferred embodiment, the
thermocouple exhibits good thermal conductivity (i.e., similar to the thermal conductivity of
water) in order to minimize inhibition of the cooling process. In one embodiment, the

thermoprobe is embedded within the cooling surface of the cooling element.
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In one enbodi nent, a multilayer nodel can be enpl oyed

to estimate tenperature profiles over tine and within
waledobmeend dept hs. Tenperature profiles are deBCTNBINOS/015988

produce a tenperature gradient within the tissue,

having a | ower tenperature at the surface. In a

preferred enbodi nent, tenperature profiles are

designed to m ninmize blood flow during cooling.

Feedback [ GO 4 Sd : f - .

t her mocoup i@?ﬂﬁﬁggésopnﬁhﬁﬁag9f”?%ﬂﬁéggg?%ﬁﬁgggmﬂmﬁmm’T

changher efse, caebedigosnnuaisetion &vith d hangriece pf eaie pnipef thergeljng device.

wave AkRRaGRtel eRdnfedr 8 dispRERAAGRAbIreHR i thémalOHKANBWSlateS

altered if a phase transition occurs), can be | oyed .

Lo achi evi® BRUPRENE § ERBEPLRITEoS HUF RS0 dsRepiey o P locaton

prsobegthé thenoprobé €Thny p rhoheplobaceeling iatemnab byutjliveifte detedine a

for - | ' l.catd :

Whndi gkﬁﬁ&%h&%{u@%@%ﬁt ﬂgsluiﬂlﬂ% tﬁ?tﬁgigé&afc'aﬁéﬁc OP%? thermoprobe

site. |n_ varil e loca_ ns a serve-avrle /
pur pasmesisely fneyyrih s therriad gladierican betubpd tqdetshypine tha hedh Bux jrfe the

I NVaghyiBk Yevick RELRMR tPRESus T hulabedubidas. devi ces capabl e
of neasurin nﬁerature by direct contact with a

te
nmeasur ene Hﬁgﬁ"%dé P 4efingth as(tﬁe. t@a.n?fertq%‘?rbfé%}ﬂi’ré’saf eas to cooler areas,
t foer nh@érRtisvelyotiiibg diffusiod. NI ERERER FGx ©F@ldefinedBangi ng
thermal i ndicator paper, sem conductor thernoneters,
fiber optical thernmonmeters, liquid in glass
thernoneters), or, alternatively, devkﬁgiAghich do not
make contact withp a.siieel pe yiit atealy AGrmT
thernmoneters, fibe optFﬁaﬁmﬂénﬁerature%éenéors,
thermal imaging). There are several types of
t her mopr obe feedback devices that may be enployed. In
general ly, the typgw pur pose and | ocation of a
e TRRLTE AR S i TRl SRR ¢ B!
(i5. e djstahdveandesis tha theroral difwsivity ichen’tsher mopr obe) can
i nfluence its placenment |ocation, which, in turn, can
i nfl uence factors involved in deciding which type of
t her noprobe to use. I n enbodi ments_wherein the purpose
of the thernoprobe is toﬂﬂﬁ%@é%k Treliable, current )
t enper at ure neasurenent of” t he ‘pordion of the cooling
device that is (or will be) in comunication with a
treatnment surface, it is currently preferred to |ocate

the tREnADRE En PG (wit uditS of & GOTRFUR) Cation wi th

the surface of a cooling el enent/device but not

it hermal contact with the actual treatnment surface

during the treatnent process. For exanple, the

t her noprobe can be tenporark Eplatd ached to the cooling @)
device (e.g., as a disposable thermally conductive

plate), or it can be permanently fixed thereto. In
accordance w tRh.both such enbodinments, it is currently

preferred that™@he type of thernmoprobe is a
t her r?%‘&ﬂﬁ‘% Bat t hdyihA tepRsraie Sradivht UHREERMS FOWREY AB et er .

M

B = ~kVT. )
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When used, feedback devices that are attached to the
surface of a cooling device are placed in

w@ormaed2e@t i on with the skin surface (i.e., UpPEF/US2005/045988

epiderm s) of a treatnent subject. Thus, such feedback
devi ces are advantageous in that they provide a
reliable assessnent of the cold exposure of the upper
epiderm s, which is especially prone to the rapid

onset of se n ﬁlge/éde%ngho@%a’?thé geratur@ Efa@@ﬁt%eéﬁ%ﬁﬁ%t

or pigmentary ¢ exposure. According
to apesiibnserifiaadhesmnineni neaiing plpte ﬁ%lilé)e preé wﬁtermlﬁ?/@ﬁlﬁ%ﬁnwed by

the &@E&ﬁﬁf&e‘v’f@@ Iﬁ)gddﬁtféﬁ pHeEhRE 6 tRkmpRded AR BE us@d)ﬂo%mmr Seat
i s measured by back dﬁi\g?‘e that is det

af f i G ueh f""r‘?emélﬂ’f"fc%‘ée 5¢d i Fré%?%?ﬁdetgﬂ“éa?gqseeag diciging
s31C hwidthegwhadb provide antapgropriatetaodurd b hedting it anptberdhdy srad for

al | ow for reI adher en r

e "ottt bf R oS AR R, ] b SHPRIE s 2 Rt
devi ggrophiseimbubiof toezthzamoyhrmff@n tb@rdalﬂ@nqgh ef atspecafm@hme of fatty
surface, yet should al so be capable of being easily
renovabl e fromthe surface at a desired instance

(e.g., atAepdinginapRACrEwIasYs ciqdingitof e resegyinvepiion.p

R6 O b{h@ﬂ?ﬁoﬁl‘%ﬁ&é’aﬁ be S%Ed faRa@Aralvbyefionpie idatment dite MBYch a placement can
Sui t fixt, nmet hods ,incl ude

Li m %L&efg%reas‘fa{} Ofé)ll]llé’pﬁseg oJi ludmg 10 morfltPrboody ?aOre terggetrature or determine
enmbobkantiow. Rukfered ramotdiecatltaepmrp@b@len@f ﬁﬁSft}/D@@cﬂ "fogdy ¢oFfe
trea h@é‘[&%}mﬁé‘ ol ﬁ{}l)aéiuc%eﬁl%rané Qlﬁ)hﬁéﬁglr fmﬁlropptﬁercféﬁbt&ﬁm surfaces.

removed fromt he reat ment surface usi ng a
appr opehsthecusigtly erpferredly pescnf Bofy £p16 (hermoptobysar ecﬂ‘}raP%t"F gigital

RE ef @kmRdodplas thérRRtofbiH s@iﬂi&bﬁd@&&&ﬁeﬁh&ﬁdﬁer of the upper
epi derm s of r eat nt S

t enper at u‘?’éo"l?féfuﬁwﬁ‘?/\‘iﬁ’in@ﬁ piien E%JBEIF%]@ f OH%P?%Yé:O% HSTRORORS | the
dr op m@attd angcdldme emmi_sj hgpctardeatervethtsichias emio@iBredy itiisregrrently
treat rnf rred towhltize as 0 ?%‘E{}ré tﬁ%gﬁr%eu ra?ad%ftlon ﬁ&sﬁ%éﬁgthermometer

cur r8 m ni num t enperature
bet webigh, -Opfd@@yamld @lg@ecr@mhgecbwlxs@fmhyadéw?ﬁ (Aiplikg devices) to be

By ef %ﬁl%‘} 2 tERREH ﬁlbj ¥t in ba& 6 PRViACHh&JubiSt MGt uﬂ(ﬁrm@tlon (e.g., the
t hermoprobe that is attached,to the surface o

ool ARG IIEHOn O e pIRgecLttnEipders PP S BRBER Of ﬁ%?h%ﬂ and/or
at t agfvadictemetidinehtpeiat toenduridy thk &eamenThe t her nopr obe and

2 oo el BSOSt e B e Widrude G $D Batdhe

di anet er current preferred,
| ess ldchigd ¢aetigg does nat dammaﬁtgmﬁ?%ére@qq@qnn@m |§1>ré tepgerpfare, which

fisxed,ad beaac&ﬁlglmle{él%g/'sﬁ%lgﬁwe?fecﬁ@s@bhtg@wﬁlph}tpbtﬁerﬁﬁq& £.N@rdiac

surface of th efmrent (e.g., ess fha abo d
abouerBnipsjopinggevat offn LESH’eP%%?CPIH “§%}F?"a‘%¥é§e geep 80

pr ef etk amdne aReh ﬁ@ﬁm, boa}h@ré BBFFREOY p’v-wexdmy Rork femgﬁﬁtdre of
thermal conductjvit simlar to

conddeiq ailawer @Pld\kﬁtné}"?“"e ﬁf BF BETCREPT AR qi??'gl‘éas‘i Iﬂ‘iﬂq&mﬂ?egﬁla’ and

of t iRis 6RAIdIE ShufHt RLRSSoidddN TRIBEIS € BdAP dd)rHEﬂlbﬁraﬁlf&ehermoprobe
t her nopr obe

f
tHo GBBTIAG- bR ERERETrEo L HeP LoD ERse-Baa EBBEire
(i.e., sinagtosdingsedn aiernpte epbolinmet of thg peeinkinveatioh, a bcniy core
thermoprobe may also be used to monitor external heat application in order to maintain a
substantially constant body core temperature and to avoid a predetermined amount of

temperature drop during the treatment process.
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ei ther case, can be in conmmunication with a handpi ece

or control unit of the cooling device. A non-limting
wex@mpbe260f a di sposabl e thernoprobe is a PCT/US2005/045988

thermal | y-conductive plate. In use, detecting a

tenperature increase can be del ayed dependi ng upon the

| ocati on of the thernoprobe. Thus, a thernoprobe

cooling plate can be utilized to deternine a thernal

gr adi ent Fn%g%ﬂ;o ca@ﬁé&méago Je%m&/ﬁ@nﬁop@/ﬁéﬁm a coolmg device

conducti vit e thernoprobe is precisely
this lswmprﬁafzncng Sl ST Brefe e P OTRgement of the
P eat thlgllnibfrobmr@wftﬂh@thg a88lnbde a@&)ﬁhg@eiﬂbﬁ @ftlelh B goolifk agaxt redetSoir,

or mul ae

atio CO fined
£ anERGretG T Aot eGP RS A L o0 8 o P Rle i fror o
eff e@etmmoaﬂqctoomermmetbxwrdbfrﬂewmcdmnnoﬁm Dirfrg ubrémsuc arux
FQ | gmﬁiogi%e%@ aérmoyohsggmeg%f flidn tétae%&mmmltem eemraﬁd/or

eat cap acil t
d is tempera@refgfag@mdﬁthm diffesgmt lecatigns @f the cqohég %/%? rﬁi‘?" o, in ’fum

di ff yicied ﬁ6teht§bl ﬁ@ﬁelﬁatﬂ; cord@fohd Yubiths L)€ 1dcR 6f dbBling agent insufficient
conduct|V|ty units of

not i REPPHEPS g, ﬁaéwee%ﬂw&c&%‘la% %egﬁ? é?f}%%fma%mtwhgl “@ FeQyipg geent

Rourkwer's |law -WI. (4) These fornul ae/ equati ons show

that the f | ﬁorn (t) grﬂ{%ﬁe%d gfj a tg&% e& \gﬁﬁ&s%h%rf s%ﬁsgxrs]tcan be glaced in

p05|t|ons ate ca
used cdzrmndeqamnmxmehetohelmaéa\twerﬁemvfedveb@ Hrm@r @@C@mehereof

devi @@ﬂabfe@er@&gﬂn&h&nbut Rl AGEHEBS to 2bnsbid € W@@Jﬂ&hﬁgﬁn&lﬂ&1@%e flow

used to nonitor heat flow Such data, tlurn be
us ed CheeRENEFEHE BY YPUPISTOOINE fEPTHONa i‘ScPﬁi?lb 0 ﬁmermme €8
deci dhagwhdaRt Rezihysreir cbam@ra@emdeooaﬁneappr opri ate anount

g]; dl; ¢ 22; gg{lgél?%%F%fl{ksgstelﬁ.g mam orm%c?ete ng w%u;:tﬁ‘ 3 l[h% agohné He%lce is
det efurctimingpepalyps opnioathet neeawites the odnceniretidn of e~ fcegzﬂ Within the

I IO; SEQO%E%?%I& Hi%ggethg gen&;rsssgf?é’?)leffé)r%uc\ﬁ%l lelE@seoafe Fndbrto¥ore op]:ucal

anot her exenpl ary enbodj nment
t he peere(ithich ﬁv@sﬁmﬂmpﬂ%@l (e whhe Hﬁlefreeaﬁg JgEntigng gRp o ok

| gCatin@éts ApaYechinpQhe cteﬁﬁ‘?'fof ﬂi&éd’(’ﬂﬁﬁgtag&it t/or & Gbtermining the
pl acenent can_be

var f pur poses,
i ncl GACRYY At f%e(??m%?ﬁﬂv dtB’r“éhe ¢ (H{{ég% fure or
det er nmi neEkeardal febdback pribes dsorcacbenghat ® drodd feedlmbl infesmation in

for R c%?d%ﬁng %th I%E pxtegleln inbehB&h. QIIC B&g)éa legdetb‘[b%fafmweg) lﬂﬁ)nopolar
are t ynpan rane, su P I hgua rectal ‘or ot
re rmfpp_obgsl@r A plg)@hﬂy g@‘@golar and/or monopolar probes As described in various artlcles

25 (see, e.g., Otten DM, Rubinsky B., Cryosurgical monitoring using bioimpedance
measurements--a feasibility study for electrical impedance tomography, IEEE Trans
Biomed Eng. 2000 Oct;47(10):1376-81; Otten DM, Onik G, Rubinsky B., Distributed
network imaging and electrical impedance tomography of minimally invasive surgery,
Technol Cancer Res Treat. 2004 Apr;3(2):125-34; Hartov A, LePivert P, Soni N, Paulsen

30 K., Using multiple-electrode impedance measurements to monitor cryosurgery, Med Phys.
2002 Dec;29(12):2806-14; Gage AA., Correlation of electrical impedance and temperature
in tissue during freezing, Cryobiology. 1979 Feb;16(1):56-62.), electrical impedance
measurements can be reliably utilized to monitor/determine the onset of freezing, the extent

of freezing that has occurred within the skin, and/or the level of tissue damage that has
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Among the currently preferred types of body core
t her noprobes are an anal og or digital thernocouple, a

W b@siseeo©r or a sem conductor thernoneter. ANPCTIES2005/045988
suitable renote | ocation for placenent of a body core
t hernoprobe is the neatus auricularis externus. In
accordance with such an enbodinent, it is currently
preferred to utilize - as a body core thernoprobe - a
radi af i
coul Pt R P L ATy AR ROR Al oo
deV|é@@¥ to be worn by a treatnent subject in order to
provi de then &Hﬁﬂdﬁﬁ‘éﬂt ivihidh b phanLHBE d:l&frlcéllq;r@es ard WBized, it is possible
renalnln %ﬁ% on of the proceg ) ﬂ% o t
r egalf’ Fit™ HPSER 2 HEY EoF %\?foo fW‘S&%ﬂgat § tree-
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Vo enuiiih FRATHE Rerlind A% SRR Sy AP ALEL KiReldbe filRlanres
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coul ditheleRES0 @d’éh(%%@(ngsééﬁ Bﬁmad:to %btgl@fm%f ifeeh & is approprlate to
assocj ated wt pot herm (% di ac arrhy I
o} onF " GsRob orEPaORT SR e SEbATTT LY
tihe ggBEinahe dhdtdf @&i&ﬁm or@ianmal phhe Arassitivn) wikdh idxestysentative of ice
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| ower~ cou catrve ence or on
at | easantediiiclefeytp dectie pyeiteatmanid thus shoul d be sought

to be av obgﬁg‘un f@é&%ack'pfob@s (Qngs\érll%@ I tn@mﬁ%ﬂt)){' r(ﬁnata S, Angquist
t her nopr obe measur es such a te erature coolin

shouRdh-Hdaddies gt/ ordséagtionf Py ,Pro,f)eéﬁﬁ&f hyprap §/cm in vzvo J Med Eng

AgCoImdinng. It998 RIDASE; txgunaVﬁ_%)anb esliveefiizedfo ptdvﬂe &E(ﬁﬁﬂﬂhformatlon
i nvention care thernop so.be used 't

ron bty RS I R SR FkP i ufiea o
a suldstbaritangeb Inystiffigmsdnd mlastbigoyf heomekindmpae wtated o agnd t o

av0| gn@roﬁﬁe%@%g%ﬁt@dgfg c@?%fﬁﬁon@gnd%ﬁﬁlﬁﬁfoﬁ%ﬁéoﬁn&%@ Riowever, such

process. A t her nopr obe al so can be

ut | | mzoéep carpalspde sasHY pROINRSH Mt C%Cﬁ@ﬁe of thedEpInhiveEcn e

128 PLapSkloNitch WREHIFREE Nthis ik BusSHCHERBaTon, 6 &t EoEAn temperatures
preferr aI| atlons f

. pl t of
Pher fsgraBE e GRIRET ey RERAG S Bro & LEgN RS LggRen b
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t her moco tor, a sem condu
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against the object during measurement. Under certain conditions (e.g. fixed contact
pressure) this change in frequency monitors the acoustic impedance of the object and is
related to the stiffness of soft tissue.
It is also possible to implement ultrasound technology as a feedback device in

35  accordance with the present invention. In practicing methods of the invention, cooling will
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etc. In addition to or instead of a thernoprobe,

various other sensors can be placed in conmunication
WOWaok/06d226 cool i ng device to nonitor/verify proPer/US2005/045988

functioning thereof. Suitable sensors include, but are

not limted to, sensors for determ ning/nonitoring the

flow of cooling agent. By nonitoring cooling agent

flow, it is possible to determ ne, e.g., when/whether
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Vﬁe %Hrrnf %Q@of@l{e cB&%g%@ﬁEﬂt@tgit&!%e&%te iO@O MRicE PO eﬂﬁﬁﬁlméﬂ'ﬁ isa
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It RL 2 gg |n g{eeﬂ? Iﬁ}ﬁgﬁl %@9%@%%01% eleir%;ﬂt ﬁL& &4 dofiBunication with the

ultrasonic-based feedback device 2000A to allow for feedback to occur and also is contact

30  with the skin 2020 to provide cooling thereto (e.g., by coolant being circulated into a coolant
entry area 2030, through the cooling element, and, ultimately, out of the cooling element via
coolant exit area 2040). The combination of the shape (e.g., convex) of the cooling element
2010 and the pressure exerted thereby causes the skin 2020 to compress such that the
cooling element effects cooling of the dermis 2050 and, in turn, of the subcutaneous fat

35 2060 located beneath the dermis.
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transition wthin the derms and the subcutaneous
fatty tissue. At freezing tenperatures, electrical
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i s deiipps P Ba e Pt P B O FPaLapienison
t echni|Baglywek 'IaT:im ) Getkelides,iFards NI, |'Sandr1n L, Comillon C, Querleux B.,

30  Assessment of elastic parameters of human skin using dynamic elastography, IEEE Trans

Ultrason Ferroelectr Freq Control. 2004 Aug;51(8):980-9, a high-resolution device with a

spatial resolution sufficient to distinguish between dermal and fatty tissue layers can
measure local Young's modulus in very thin layers (1-5 mm) in furtherance of in vivo
evaluation of the elastic properties of human skin. The high-resolution device uses an

35  ultrasonic probe (50 MHz) for tracking the displacements induced by a 300 Hz shear wave
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accordance with the present invention. In practicing
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Another technique that can be employed to detect ice crystal formation within the
epidermis or dermis is IR—reflectoscopy. Skin is relatively transparent in the range from
about 800 to about 1400nm, which is part of the so called “optical window™ of skin. In

35  particular within the range from about 1000 to about 1400 nim, the skin has absorbing
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with the skin 2020 to provide cooling thereto (e.qg.,

by cool ant being circulated into a coolant entry area
wQode/ 06426 ough 1he cool ing el ement, and, ulti nMBCEUF2005/045988
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blood flow within the dermis. For example, optical reflectroscopy can further be employed

30  to monitor blood flow and therefore, to determine the contact pressure necessary to decrease
local blood flow. Laser Doppler techniques and equipment can also be utilized to separately
quantify the two components of blood flow, namely microvascular volume and red blood
cell velocity. Data regarding blood flow and the microvascular volume, in turn, can be used
to gauge the extent and/or sufficiency of contact pressure being exerted by the cooling

35  device onto the treatment surface. Use of one or more such optical probes allows for
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30 being cooled while folded. This technique can be accomplished, by way of non-limiting
example, by employing a detector and mechanical pulse emitter. The detector and emitter
should be spaced apart from each other according to the depth level that is to be measured,
wherein the detector and emitter are generally spaced farther apart in order to measure
comparatively deeper levels. For example, the spacing between the detector and the emitter

35  is generally in the range of about 0.1 mm to about 5.0 mm (with a spacing of 0.1 mm to
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adipose. Therefore, it is preferred to temporarily limit or eliminate cutaneous blood flow,
for example by locally applying a pressure to ‘the skin greater than the systolic blood

35  pressure, while cooling as a treatment to achieve reduction in subcutaneous adipose. Local
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the desired target (e.g., adipocytes) temperature for treatment of the region, for at least part

35  of the time during which cooling is performed.
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of contact either before, after or during application of the cooling agent. Where necessary,

35  systemic administration of the vasoconstrictive drug can be provided through conventional -
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Figure 1A illustrates a treatment system 100 for cooling a target area in accordance

with an embodiment of the invention. As shown in Figure 1A, treatment system 100 may
30  include a control unit 105 and a treatment unit 107, which may include a cooling/heating
element 110 and a treatment interface 115. A
Control unit 105 may include a power supply, for example, control unit may be
coupled to a power source, for supplying power to treatment unit 107. Control unit 105 can

also include a computing device having control hardware and/or software for controlling,
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example, as shown in Figure 3), and the like. Preferably, treatment interface 115 comprises

35  aheat conducting material that complements the epidermis 160 for maximum heat transfer
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m nute can be used to adjust the depth of adipocytes
affected, for tines up to nore than an hour.
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treatment system 100 may non-invasively measure the temperature of fat cells 170. This
information may then be used by control unit 105 for continuous feedback control of
treatment unit 107, for example, by adjusting the energy/temperature of cooling/heating
element 110 and treatment interface 115, thus' maintaining optimal treatment temperature of

35  target fat cells 170 while leaving surrounding epidermis 160 and dermis 165 intact. As
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In yet another aspect, the tenperature of the derms

and/ or epiderm s oscillates between 35C and -15C. More
wpe@besaké y, the tenperature of the derm s andPOr/US2005/045988

epiderm s oscillates between -10C and 100C. Even nore

preferably, the tenperature of the derm s and/or

epiderms oscillates between -8C and 80C. Gscillating

tenperatures at the skin surface can provide
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35 treatment interface 115, probe controller 175, and probe 180.
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w/erosabike Di sc- ROM "DVD- ROM', DVD-RW and so POT/UR)005/045988

St orage device 140 can al so include a

controller/interface (not shown) for connecting to

system bus 150. Thus, nenory device 135 and storage

device 140 are suitable for storing data as well as
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35  activated to draw the air from chamber 310 or a liquid cooling agent treatment unit 107 into
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35  mass 515. Target tissue mass 515 can be any section, body part or extremity of a subject.
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were tested. For some sites a thermo-conductive lotion was applied between the skin and

30  the cooling interface. This thermoconductive lotion consisted mainly of glycerol. PigI was
observed for 61 days until excision biopsies from all test sites were procured and the pig
was sacrified. From test Site C there was an additional punch biopsy procured at day 2.
The biopsies were processed for routine light microscopy and stained with

Hematoxylin & Eosin. The indicated temperature is that of the applied cooling element.
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Hematoxylin & Eosin as described above. The indicated temperature is that of the applied

cooling element. Table 2 depicts the parameters of the cooling application and the results
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Figure 6 depicts an image of the skin surface of test Sites D, E and F of Pig 11, 17

days after exposure. An indentation that matches the site of the cold exposure can be seen at

1, which matches test Site D and 2, which matches test Site E. No abnormal epidermal

changes can be seen at these test sites, At 3, which matches the test Site F, where

aggressive cooling methods were applied, damage to the epidermis is pronounced (e.g., loss

of pigmentation and a central crust formation).

-39.

;QZWQQ there was

eﬂlE‘toQﬁepth of

Scay forigdeibe it degnahevyitraction and




Figure 2B illustrates system 200 with a probe 180

simlar to that of system 100 shown in Figure 1C for
WOorReve/ed226 nvasi ve tenperature neasurenent of fRCT/U81005045988

170. As descri bed above, probe 180 nmay be capabl e of

measuring a nore accurate tenperature of fat cells

170, thereby inproving the control of treatnent unit

107 and the effectiveness of treatnent. Figures 3A and

3B are di ' I ] ' 0

accordancg%hﬁqﬁhégggﬁggaaﬁ%ﬁﬁﬁ%?ﬁ?%gag?g%éhgggdh@mmgnem 7e

i nverferi Soninuteshin sethplesriakemirem guiaren BIRW thasde efrpold@gpasery. Figure 7A

i ncl uggcida %U%W%ééﬁlﬁ@atlg&pé ZSQdi Fl"gl?rébmtctslhr}:ﬂdse it ARMium

|nclud§ treatment interface 115 having a cur

sur f dewer nggingfisatan(x Kthseme FRSFIED- alhg aﬁféem’fs 8?1 f‘E}’Fﬂﬂﬁ %

and Q%ﬁﬁ@d&hwxpasmam&@[{usa&ﬁy@ Bovae dhben. ehie titordgs rel:&f.signs of
Qit ?qu\ﬁ%ﬂlar{% 8er1§ {cﬁl% \gl%’llilr(l: gut <gurt]man§€usta éose ?}H%hl& ig aq 1nﬂamm(§1tlon of
cool itiepdipgerissuer @lwtameme sianpftfat DOIIB i detrossercdompired tOtﬂs;rsgfenle from
tiss lfﬁ dnBo ﬁrafya SNd&fend OF f'gst?b ABAHAPR séeﬁﬁn tﬁ@épllcﬁrn%z Qdimis or

is pu up into contact wth treatnent interface
115. %Q)a’r%’%geously, treatment interface 115 may

sy round %&fe&@ise frtibcG@hdos ah%@seftﬁfue Way ®@medhstrered § b}Vchmcal observation

cool | [ nter ace_11 con J st of
Sort o Bt SERTET i bt SERET e SO gan By Hiolosy
whi ¢ i(Hematoxylic &ritosio ttaimng)h Figoe 83k BJC,®; Ezand R dcpmd histology 50 days

coupl
reat #ea%tx i pd W%& rﬁ%c c (%0% FEo (i 5{ Fac egtd%?% BR)gp medium
al so mwenqgwmftcafgﬂn@f opEighiysB, éQrilﬁté&li)@Htestt&t%g Rigwss géﬁm 8B), test

305. slbe (ﬁlgaras scsana 8D} dndtektisie PiEERE 8E%@8It)h?§eaepmbhl1ﬂ1§3§0¢ and

openi ngs, Wwhi ch can | ncrease the taot surface, ar
t he éﬁS’iﬁa%fr‘%l%n"i ganaey i fodt S C %‘% while t alleamferf’égrﬁslé@f Pﬁ“"g‘me

I nt erdpplize tc(t%t Qite F Rtulial ia hﬁrﬁk@e @fthd d’p&ieﬁxkd; amjl derfafisr (eg Chkuffgmatlon
of the,s ec eases. t ess m.s

and ec} 1rrr1l %mm 538 Ic 6\)[ | A SI%% %uglzu%aneous le(ﬁe §4§ sPo cr%se of
nunbedipodytechize enxt sym¢tgyl chan@esdmgl/ zmparpfrt otrd¢nsation gOhetarcehyer with

| Bel UfRes E\Qtate fsGa i th th%¥§ﬂd§ﬁ§‘at§c@ﬂt ). K@lefs&{ dfRe a%ér@s&'v’eecoohng
tenperature_during treatnent, escri bed above wth

r ef er'egiBeanpledtp e Famostthe e’ﬁlﬁ I%HW%BWH@‘% &eyiggonly some

2?3 IC lﬁhsﬁﬂubl&'ﬁl colf cMdidre IThitd, Wwherd@t ag@ﬁssZ/g g&:ﬂﬁ@dglﬂle is@ipplfetl Gebt Site F)
| ustrates treat t system in CC.Or

i th B B RS PRToRE S e Tt ERERAR RRs.

Fi gur e 4, Tskenttogothenthé tesuB&enmasiralpehat eatmo@etdediption o swbicwigneous

OESE ni alage%ru?éd@ % a'éﬁl@/@& gtc?dliﬂ% ﬁlreﬁl@(fs%f &%{@é&& 1£\t<lﬁt%n VWHSLH causing

suction s h the
ep| deiﬁma&etq@eemdmﬁandtqe@m ment |nterface 115. As a

resul t, tmneath&Rht & ﬁ)ﬁlp&@tu@fdﬁﬁ‘&‘gt S@ﬁil séﬁ'ac@ éo@ﬂ{gréeﬂio C applied with

interface 1§§ tg an is H ?F tar éf qﬁﬁ @t d deoth

Adv arFEHEIPR P AP S ST on, 5T BHE g tme- ad dept

| mrerdspsidénge of cosling] inglileaig Taaﬂlotdmplei ineatdme rkipthabfo 2,4,and 8

! 9& € rrfliﬁﬁn%te%'sl\;erg 84 tka Secord temperature. Although the conditions of this experiment
were not ideal (the skin cooler did not maintain strictly —7°C at the surface), it is clear that
cooling of the dermis (2 mm) and fat (4 mm, 8 mm) occurred generally as expected (see for
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Example 2
35 Temperature profile Measurements at Various Tissue Depths
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i m. Inhalant anesthetics (Hal othane or |soflurane
(1.5-3.0%9 with Oxygen (3.0 L/mn) was delivered by
wore®k/oends filtered with an F-Air cani ster onl yPeT/Us1965/045988

i nj ectabl e anesthetics did not provide enough sonmatic

anal gesia. Several test sites were be marked with

mcro tattoos by applying India Ink to the corners of
each test sites. After mapping of the test sites cold
exposures were perfornmed using,ge$00ling device as

described in Figure IA. The area of the treatnent
interface was a flat area of the size of 2 x 4 cnP

l!’!
T

Tamiclrtuge 0 Bkpbdurei | NLéc@tmpel alenpa, @ 50 @ hETeinpl,@ flaB@nw@s |  Relative
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applied cooling elenent. Table 2 depicts the
paranmeters of the cooling application and the results

obtained at various sites in Pig |Il:Table 2 Figure 6
depicts an imge of the skin surface of test Sites D,
E and F of Pig Il, 17 days after exposure. An

i ndentation that matches the site of the cold exposure
can be seen at
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1, which matches test Site D and 2, which matches test
Site E. No abnornmal epidermal changes can be seen at

wo b@spod2ect sites. At 3, which matches the tesPCBUB®0FF)45988
wher e aggressi ve cooling nmethods were applied, damage
to the epiderm s is pronounced (e.g., |oss of
pi gnentation and a central crust formation).Figure 7
depicts histology of test Site E (Pig Il), 17 days

after col q‘hcet)éﬁ Qad %ﬁ%f‘%o\_?&%?ﬁélg geirv%cg s@t@yg(ﬁgmt t’srgpelc“ﬁﬂp!)fe 29°C and
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OE ghl es 8A and 8B . t est é tg %ﬁsg&res
and 5?5518 I I{eé%{nogntegts prl’tl ﬁfﬂ“@éo %t Hho 1 ayPﬁlgd error’ in table
epi depnile t&fp&raamimdmm &eeBO2mis sr supetrﬁdailﬁaga@d 151_ withirethé range of -
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803 shows a decrease of adi pocyte size structura

chanded muadegth, whighenretponds dhieps atithis therbepiaesopsfit layer had a

I ayerterwe;ahlreflhmegé;@ema@ | s | ncI uded in the
condensated fat |ay It of the aggressive

cool i ng r E§ioaey aﬁ%‘f%ﬂ (% R @@Poléﬁpese# siteSitpR (-1 heH00s) was
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| I
o reriatfif fadl e LEs oo SEsR Mon 5 et ect ve and
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derm 8me1£"f‘¢6ﬁ{hoh% %Jﬂ\'ﬁgs]s nuﬂ%l 1re£ ?18%% '§s C%gl C? t% Eh%tcgntrtop at

sel ective dl sruption o cut aneous a pose ti1ssue IS

achi eVighin thegolbexpesed §ita dherrst Protispegvaseins, lvnﬂ@@m infiltrate present.

| NVeniiwel: W £ AR WAL FRIRGEbdOsahipRs.epi derm s and

der ms.
The subcutaneous fat of the control exhibit the normal morphology. The

subcutaneous fat of the cold exposed site exhibits clear signs of lobular and septal
panniculitis. Most of the adipocytes are surrounded by lymphocytic infiltrate with
occational lipid containing macrophages. The thickness of the subcutaneous septae is
increased. Mild vascular changes however no frank signs of vasculitis. Three and one half

35  months after the cold exposure the pig was sacrificed and tissue at the exposure sites was
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Measurenment of tenperature during skin surface cooling

at - 70C applied with pressure sufficient to stop skin
whbweded2eOwW, was performed to illustrate the tPOBUSENE045988

dept hdependence of cooling, in a live pig

Ther nocoupl es inserted at depths of 0, 2, 4, and 8

mllimeters were used to record tenperature. Although

the conditions of this experinment were not ideal (the
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by
ci r culvEF GSESBY pamy tebdiatin g é%-’e he ehatl%f« ofthy gocuiapgeus fat layer was
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the. L L BYMIEG el Goe e 1BeT PG ofipsaf ol side,
col d mplsighifcdnadctehse ebthchmtsvak foopkinietiigs faokyeappr oxi mat el y

Immin di %H&E Q:Ea prE gdﬁggn mlltqb o‘émg Iﬁ%&%‘xﬁ&@ﬁ X%{eg? selectlve tissue

pl aced to no e tenp eratur e pr
dept rﬂa@ﬁgepﬁ@e ﬁqbstgw@ma aﬁlpwgtl%@ﬂ by eaiepalogpling withje a emcléic range of

te%?p 0 tseblfe?al@@?dln‘g‘ gemp‘éﬁ%%ﬂ E‘xpgduﬂaliﬁr% \91&0“99$gnfﬂcméfnaﬁg loGhet O

e test sSli urrn osure. osur e

wer e PAFTHHLATE Sl P Bereous e G M nsfigrEy o ghyious
week iafeatation aClhe tréveedfskin Surfa@X it f@ctea bx ithhie cooling exposure,

t her s \%&ptlhg gle%@ﬁ elgaergs (%?h £ ﬂ]esérély re%lug ?lﬁ dld F}?})roé negstlttﬁ lgy ultrasound

col d exposure
t her rioéoegxiseopireqesh sms @Ifreemmﬁce Nqnwdﬁdi lnsmmwhl obartgespfvhich were

eﬁ%po%gl&%s:'e Wtﬂe@uﬁc’ﬂ%ﬁémé:éa%&eefﬁsuw@ét% oPRRERE @gaﬂ%pc&J]& osure.
second experinmental day at well-defined depths wt

m ni rEFolpEicatya papicalis I“i“f‘?d‘fcf?a%eﬁ%faa@ﬂtsﬁe Bts opgqeyed. There was

t her riideidpihatshe rédpense QOB domrtaxm‘rarﬁ editrhedt SR dah# te Qﬁbre
nent al

th
an gl zsu%gfl ma?%ép ]greé is nz‘_or%affe 8(}/ Wdls%lﬁ'lﬁoa%%?ﬁhi (i epper %@Wﬁ’) The results of
Test PgHldewdvky m@lﬂtﬁatdmbl iBentvecel fatrreradvelcht e supbrécigldatdayer vs. the

30  deeper layer. The explanation for this is a) the superficial fat layer is exposed to colder
temperatures because of the gradient and/or b) the deeper fat layer in pigs may be less
susceptible to selective cold damage.

Figure 9 depicts an image of the device for the cold exposure of Pig III. The cold

copper plate 91 is brought in contact with the skin. The temperature profile within the skin
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experinmental day at a thernocouple depth of 2, 4 and 8
mm with mniml to no displacenent. A certain

wo a006ati2ké ty of the thernocoupl e depth may stiPET/D82005/045988
present due to tissue conpression during the cold
exposure exposure. A glycol containing solution was
used to ensure good thermal contact at the skin
surface. The pig was observed for 3 V nonths after
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central 4-5 cm of tissue and non-cold exposed areas surround. A decrease of thickness

cress-;gy@on G‘ )ex areas which is matc ed to the

30  within the superficial fat layer of the cold exposed areas vs. the non-cold exposed areas can
be seen in all cold exposed samples. The change in % of thickness for each of the sample is
listed in Table 3.

Example 3
Selective Loss of Subcutaneous Fat Over Time
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procured 6 days post exposure and anal yzed by a
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or caQ
] BB e B o R SRRy BE S IR g looey
rrat c higginadertom thé ¢ontréllsiges (Higuraad 6 Aredd 1 Bg d'ke comparisdh flfedempstrates
i d e n?Ecﬁr&B%gﬁoﬁ O‘Nhg Bfl ﬂtgﬁvl H’?‘ﬁ ﬁ&é]’ Pt fa?ér FRY lnglc%%@stthat the

|C|a yer and a

| aye wolunrmf@umef ?E@f nyipfer @fwéle?eryreé ﬁrﬁlalsv the aYea%Bé Flzwféndmdual

? L a”&&l}b&%i iy rerdﬁéé&] Qsegmﬁdrecﬁtb Hl@%nékf)osé‘dﬂoﬁhdl E@atmae ts,alsbvB Fak gocket
e deep f

per cé& Hhig e dS‘Fm%Iégf‘ @gé%degrﬁasFCilgqulﬁla ? ;y% puxf@eg g.?dgg}%wglual

i nsi dc&pdclﬁte siz€ialcorpagifon\Ga contib] $it gecketshdwindt Bigurt 06 Asiods B. The
?St Im%r ermal far% po %bt sﬁov\% ﬁg&h bk 5185 oftoneel QF&A&)@%%% Uﬁli number

Was Pobsarved T 6r co expose |te
an d agl SIZEhéacmpesrtesgssdeereepctalaeenmlsmm theciarosket of the ¥ngxposed control
supegg‘ghgwjnﬁl%ye%ayer wthin the eval uat ed test sites
was 47% unexposed cont.r ol

si gni fi cafigw@éde iie@é‘%hed psuligf @igilogical 9615 BPFWBeq frpmythe prgpexposed
fat kejoalof ekRisE, eoxaipbiake saeting mtieRahplestin Figupas.sThaldermis

|35] a 1861%01%956‘ %at go&e?sqgtiﬂ. 0 il alrn%%lon of t1ssuesdsam%ge is present. A fine

superficial septum 1603 separates different fat lobuli within the superficial fat layer 1604.

The volume of fat, and number and size of individual adipocytes is increased in comparison
to the treatment site shown in Figure 15. The intradermal fat pocket 1602 contains up to 3
layers of adipocytes and is increased in volumie, number and size of individual adipocytes in

35  comparison to Figure 15.
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damage of the subcutaneous adi pose tissue by external
cooling within a specific range of external cooling

W0 eoppesear e and exposure tinme, wthout signifPCHIB2005/045988
damage to the epiderm s and derm s. Renoval of
subcut aneous fat was al so denonstrated by an obvi ous
i ndentation at the treated skin surface, which matched
exactly with the cooling exposure, and wth the
measur en’EIPt SumOf th tlveﬁoss (?fygbcut eous%lttaclgn l%r}natin ained o e%?ulngwithout
exposure SI{e nbar)y rasound MBCT 05COp! ¢ Cross
sect |Smslgwh:téme®adamagﬁ ce. Pr onouced hi st ol ogi cal
changes, which were sel ective,}lQlsdhe subcut aneous

adi pose tissue wergiaReeouedsihada¥sus Bhd®er Fifled
exposure. Hi stologically a panniculitis wth a

dacr ease. fricTRATERRIPt deqicioe pirse BHNLA Gl P Afgsment vas

evid %B@&tetdh@hg i ﬁiﬁhat[ne S@@cﬁl&ﬁ pth Atcbting dvite @aﬂpriéalgﬁ cét@Er plate

dl Ff I%rr sed m:}/ra cog'l%n]g aeep tam%ered a? Ssgg [ pz%cgt? P cglﬁaci?wéth ag%hcatlon site
f at [feryrbout 600rsecondss Hibritle mrfpoms of this Expludweny,dire temgskajurg dfdite

t her %plﬁé’m%m?ﬁﬁibéléw Ocrcem)val at the superficial fat

| ayer” vs. deeper l[ayer. The explanation for this

i a) the wa &30 idenicy  teigperatyry alet 5 Geaspise Bugthernoeply éqeated at the
tenp @ﬁ@ﬁﬂéfa@ﬁt lbRs ALieloN fiheldanig ﬂﬁﬂh@tﬂ& ﬁ@ﬂﬂ)/s@d’on&) a feRBerature of

deepe l.aye S susce ble to
ot babeb BT St R B b el 1T e of
t he devi cé&rdpbi82ldepiad lempxpas plbixs ofaskied by 4 thermbbeiple Gcaled at the

C 0 p P %terpalcglge?we%n tl’le !:O% 194 (%U%Q%Iﬁ tlﬂ: ?tﬁ%ﬁc bu}(%ﬁt’ F Ilgtel O%%}:oﬂhs a

t enper at ure ski
eb‘é p o darnerafuse qfe@We@t ispyecordpd r"‘ﬁ*@b Bpseisligthe teﬁ@@pm@@f hprgagling

the tbB&Ueheh RotSH dofiBdt @th 1 QRA hSver thB Soutl@ ¥F Gife W&n%rcb(nﬁg device
| oaded 93 to provjide a ressurﬁ@q%frl n&rthe col

exposEen lplcwb@ﬂhfbe WBHPLISE Splpy ft?FScﬂs pfegult of heat
i N vVabivdtes thkegiinhsthe dgvica.gDtrdig fﬁmﬂetd:oﬁxqﬁ o4thi the codlinPtdick, he

f ff test Site 1).. 1 it e
1 gxr: ?eémer%[u%‘ (%ropf %‘% te(‘rgllnetra%uri %Bove t&ua.go?rg C%)\élc v%%’n gtﬁs_tlctf_.ce%nélgt twelth the
18) , skio@ qiBpite rempyal ofliBH-oOBig devitGy the i¢ madiaraind BY sepoutls does

10J (ﬂ@t&gpe;laﬁ}redra'ljggelg‘ga@er ature in various dept hs S
| abel ed w t -E (surface), TOB gz 2.5

C
(4-5m) aﬁae tfflzpe@n(r%plpfd% as gy 1he SH@&TTLQ @ergwcouple decreased
utc t r ARG e tIFRY er$os‘10pt3 Gﬁt{ne tsinbegatﬂrl ddc?k%gh@géd at?dbhhls;o seconds from
after, exposure. sectl on el o | Out si

ool G B OEGiean 1P 8ot Ban e Mo Pt Srde bt e ik
ol d isticeeadtha pipe: chdige. Hestwationsit@Dbsawed bewednebeut 80 seconds to
di sti, B‘&%o}ﬂ@%&f PR ﬁlat;o% #ﬁ%@ Buelt%g@ve%{éﬂt oglih% tﬂ&iﬁ&bﬂpﬁfor

| ayer 1 thint at i stinct

| ay e ebereggiFelp @y @ictliptiong iy bided @OWt Resillgiigre ifhleod Alowdgting cagling
1103 geRRE4 bREa dRRRg t)@etnoﬁl@fy)ea{re aait@&’vby peTB&c eﬂahgeamdmy

i mage t ches [ tE r 0Sco gfis SEC%I on i
of t HETARTHRET Rl fasel hﬁb’?sée owipg tmegal ebthydeyice fram the skin
FBiost at 389 yecofids thsdkinDid et &n(lﬁogslyrewmbmmbteh&@carﬁe Ievethaigtsn a
after lagegtL Qt 15°C, which is also indicative of a phase transition.

Figure 19 depicts the histology of a sample obtained 5 days post-treatment from the

test site from where the temperature plot was obtained. The epidermis 1901 and the dermis
1902 present as completely unchanged. Within the subcutaneous fatty tissue 1903, there is
35  marked inflammation representing a lobular and septal panniculitis. The fat cells appear to

be reduced in size as compared to non-cold exposed sites.
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exposure (-70C, 600s) and test Site 9, which is an

unexposed control (Figure 12C and 12D). The
wor@sographs show an i mage of | ow power nagni f PCHUBIINS/045988

(1,25x) in Figures 12A and 12C and a nedi um power

magni fication (5x).in Figure 12B and 12D. The i nmages

showi ng the epiderms 701, the derms 702 and the

subcut aneous fat 703. While the unexposed contro

exhibits pormal tissue norphol ogy..the cal d-.expas .

Cresue. oxhAnEtotehBaPRe o e i af 2k £ ot PRREoies i

subcwildreodesstdod that Varifys aradHicasions nazy|be sadeawighonti dgpagting drom the spirit

into [ - 0 : i ]

docr Soege LGB DO BB IRe ol &L Kb B sopestie

t hr offpwingelaigent er of different test Sites after the

pig was sacrificed, 3 V nonths after cold exposure:

13A (Site 1), 13B (Site 3), Figure 13C (Site 11),

Figure 13D (Site 12) and Figure 13E (Site 18). Each

Fi gure exhibits a scale 1300, which has 1 cmunits and

| mm subunits. The epiderm s 1301, the derm s 1302, the

superficial fat |ayer 1303 and the deep fat |ayer

1304. For the unexposed control Figure 13B no change

of thickness of different |ayers can be seen. Figures

13A, 13C, 13D and 13E show the cross section of cold

exposed areas, which is matched to the central 4-5 cm

of tissue and non-col d exposed areas surround. A

decrease of thickness wthin the superficial fat |ayer

of the cold exposed areas vs. the non-cold exposed

areas can be seen in all cold exposed sanples. The

change in % of thickness for each of the sanple is

listed in Table 3. Exanple 3 Sel ective Loss of

Subcut aneous Fat Over TineSeveral nonths after

treatnent, selective |oss of subcutaneous fat was

maintained in Pig I'll, which was fed a standard diet.

No scarring or cutaneous damage was observed, as

described in further detail herein. Figure 14

i ndi cates where sanples fromtest site 11 (shown in

Figure 13 C) were obtained 3.5 nonths post-treatnent.

These sanpl es were used for histologic analysis, as

shown in Figures 15 and 16. A scale 1400, has 1 cm

units and 1nm subunits. The cross section depicts the

epiderms 1401, the derm s 1402, the superficial fat

| ayer 1403 and the deep fat |ayer 1404, which are

separated by a fascia 1405 (marked by a dashed |ine).

The treatnment area 1406 contains a marked rectangl e

1407 within the underlying fat, which indicates the

| ocation of the histology shown in Figure 15. The area

1408, which is outside
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of the treatnent area contains a nmarked rectangle 1409
wWithin the underlying fat, which indicates the

wo omans@ee of the histol ogy shown in Figures 16PCT/US2005/045988
Hi stol ogy of a sanple taken fromwithin test site 1 1
at 3.5 nonths post-treatnent is shown in Figure 15.
The derm s 1504 does not exhibit any inflammation or
ti ssue damage. The septum 1502, separates the
super, | ayer 1504 fromthe deep fat | ayer
1505V%Ef%§“%8§{ae 1503 separate individual fat 1obuli
whi ch contain clusters of adi pocytes. No evidence of
i nf | dmmat Ageolivamethed fobseteetive disiuptioRiod livie sichl@lisAn aneh-ia@ntBuman
Ther gelifedbdRciBoflfiifgase i n average size of the
adi pocytes, as conpared to the correspondlng hi st ol ogy

obt ai ned f r om RN grieasigine eqotingelementyyprimate i aggapghaithrgsﬂe of the
B) . Thame@spaet son also dennnstrates a conpactlon of

the fine septa he superficial, fat

ndi cat e hat RS Bornli R b e S tHrmesbrhe

of adppiotiph &, wreckirmths empérguravereagds sifr@ngd distuptiaud deraly reduce

adi p tescSmkeduggd as conpared to the unexposed
cont$g¥ §ce§tfhe is also a fat pocket within the

derm s 1504 t huhile |ﬂse tefeperairdedpciepseds ilirieg ot ket prsdipdieack device to
NUD @fovAB ehedbagk iMfothbaibn AelicRAGY Edifitnh Tt roh 1iFi0 ABAdellSREkihAe to the

a control f at ock sh u e 16 A a

The PP BRI FotE R AT Bh iR S gUPE T grE e

of onejdcayer of adi pocytes. The nunber and size of

adi pocytes is decreased in conparison to the fat

pocket of the unexposed control as shown in Figure 16.

Fi gue 16Thrapitiodof elijm 1y whandin the spdba¢ksinioimengpreepmprsepripfosgation
obt aiyneeatlidag '3}14 ﬁ?sﬂ@@ca@ﬁi’éﬁﬁégjoffﬂ%egﬁs QpidtrBiilor %b@lﬁanéolﬁs adlpose
obtai ned at the Sanme tine as the sanples in Flgure

The dePfivdertBde RbmPAIHEd e MEideR Bl”g riglggsys priggimate to the cooling

I nf | arpBitanotakisriptedsue damage i s present. A fine
superficial septum 1603 separates different fat | obul
within the superficial fat |ayer 1604. The vol une of

fat, 3and hbarrsirodahdaimi Iz wheyfin thedinpéretugldeadibquretes ebcdl s

i ncr

LT SRR BRI & T i
to 3SP§fers of adi pocytes and is increased in vol une,
nunber and size of |nd|V|duaI adi pocytes in conparison

to F re I.n
ubodt aneSti i oL SR S B aF et neorgevibi
scar siutegaepuseuipesadssus damage. Exanpl e 4 Sel ective Loss

of Subcutaneous Fat Over Tine A tenperature plot

depi cting phase transitions during a course of
treattment T thod of claim 1, wherein the cooling element contacts the application site.

6. The method of claim 2, wherein the physiological parameter is the temperature of

the epidermis of the subject.

7. The method of claim 6, wherein the temperature is from about -10°C to about 20°C

in the epidermis of the subject.

8. The method of claim 2, wherein the physiological parameter is the temperature of

the dermis of the subject.
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generated using a m nature Yuacatan pig. A cooling

devi ce conprising a copper plate perfused by a cooling
wag@ned2edper ed at-5C was placed in contact w PET/ES2005/045988

application site for about 600 seconds. For the

pur poses of this experinent, the tenperature of the

epidennis did not fall below OC. Graph 1801 depicts a

tenperature plot as neasured by a thernocoupl e | ocated

at the superficial fat |ayer just below the derms.

During the first 10 seconds, a tenperature of about

36C Ps r eTiemkdald ofMidinl, Wisregsbertnpadtiny istffoer 4badyl0°C to about 35°C

tenpc;nrtg%&é[rl%sgﬁfthe{;ag.e&] g. Graph 1802 depicts a

tenperature plo S nmeasured by a thernocoupl e | ocated

at the interface between the cooling device and the

epi deg M SThelioR S &4 2f Wileftin thOpHS S6I0HELS par@indic® MRS thpbiure of
of about - 30C is recorded, which is essentially the

t enpdeargitances agipese dsys oy stiSH-ce when not in cont act
wth the skin. Over the course of tine when the

cool i ng devi c as .he iLn contact with_the o

appl 105t | D bed SPlE P ot PR Pl 1 4P oout 20 gabopt
r esuBt°cai thh edtutideaw allip@enidsieaof gleistbjéco t he devi ce.

During further contact with thé cooling device, the
tenperature drops to a tenperature above the cooling
devi ¢ whEr nmtitod phclgmidt wieteinthe physiblegisd pavamen fisytheegbsenge of
reno j i ; sdbdd; :af ound
00 8 e H I The
tenperature plot 1801, as neasured by the subder mal

t Eer T9.C OUPheBnetitde gf aamad, vike e agseﬁse dfisﬁbEtanti-Efstﬁys&Il PRRatiof is
the temper.atur ecrease C e t out Se S .
£ omIHBEL DU G PO TG B R PR s G g in

dr op ohedfdrEersliowepidamsiof the swhjectwhi ch is i ndicative of
t he phase change. Fluctuati ons were observed between
about 180 seconds to about 300 seconds. The o
f | uctltrat | Sregnaghodloficlye 1gdercty thapasaeant sepptagtigkerystal formation is

t her RRGAEPhLanMiradduh @Rty Mdkikeentbo@I430ltd REsItRHASHAUA2700 M/S in
bl ood flow.. Gscillati on?thl n. bl ood flow during cooling

(r ef QPG Edredemiser sPidgmi et hgSBKEnonen”) are caused by
peri odic changes in activity of intralum nar snooth

nmuscl.es of, th essel ., Fol |.owi ng .remn : i
fr om1 he {glkel EOY Ofxéﬂmszé‘é’%ﬁe st}% Qﬁ'&“@g? % %%rfxggteﬁg{gﬁfﬁqe%%h%ﬁe of
cont itheuersd oy epiderpuisiofithe biiecti nst ead becane | evel within
a plateau at 150C, which is also indicative of a phase

transition. Figure 19 depicts the histology of a
sanpll@ obthrkpdnf elaiipd S pysteinthestiffpsshis ITra%et he t est

site fromwhere the tenperature plot was obtained. The
epi derm s_190 ng t.he der m 902, present as :
compit of JPARGHARGHEI™ SV BTN CT RE RGBT PaMRssdd ey in oneof
t i ssie d@F}r epiieme of the subject. ’

18. The method of claim 17, wherein the pressure is at least about 240 MM HG.

19. The method of claim 2, wherein the physiological parameter is a phase transition in

one of the subject’s dermis or epidermis.
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mar ked i nflamrmati on representing a | obul ar and sept al
panniculitis. The fat cells appear to be reduced in
W@ ewe/oa2€onpared t o non-col d exposed sites. A PCID82008645988
enbodi nents of the invention have been descri bed.
Nevertheless, it will be understood that various
nodi fi cati ons may be nade w thout departing fromthe
spirit and scope of the invention. Accordingly, other
enbodjrent r i 4 hi . | ] owing.. _
ol ai e e o bl A TR Bl Rl veloiy i
sel ectre 9etheidesinig o ¢pistqrnns ofthesiklecti ch cell's in a
non-i nfant human treatnent subject conpri sing:
appl yi.ng | east one cooling el enent proximate to an
app! i %at i g[{]?e gf %‘} %ffcgt%%o’ PG Mg ATOUEGIFIREY IS Rgtyepn ghopg 450 to less
t he ctbolabmg 2708 i onk of tHedsieia sLepidanii eMRatigécr e
beneath the application site, wherein the tenperature
decrease is sufficient to disrupt and thereby reduce
| i pi 2% i cHhewkthed efiskined, wheraindhevibrdbask ti¢vise is@mpe-arbsiveaenipgrature
decr d, utilizing at |east one feedback device to
provi de feedback information sufficient to confirm
that non lipid rich cells proximate to the cooling
el enent  armie methodbrIIAPE, Sbleret iRITERAYacE BdVRE tsiall Blvisive temperature
disrgp&%ng lipidrich cells in the subject. 2. The
met hdd*6f claim 1, wherein the feedback information
conprises information about at |east one physiol ogica
par angt er 1 S I ] p
i poge 1 SSne B AE B yRRUTRE Relopl cttinE i ANRRY e
non IB¥€d rich cells proximte to the cooling el ement
are not disrupted. 3. The nmethod of claim1, wherein
t he tenperatur crease creates. a |ocal tenperature
gradi®nt t ?@Efg?fﬂl ﬁ%‘md@r yhegein g wherpipfhe tepgrature probe is a
Subc ubanenels séletitqddse thd gaipeomistiid e asddbjiatthermdmetdiifber optical
met h ' rein.the lipid rich cells are
adip%%?%%@ﬁaﬁ'%%%Kgﬁpéﬂggﬁg'ﬁ§”%’§%%se tissue. 5. The
nmet hod of claim 1, wherein the cooling el enent
cont agt s trhemaRty dreid 2B biR; whreid REMBLAAE pRbe £ h@eMoprobe.
2, wherein the physiol ogical paranmeter is the
tenperature of the epiderm s of the subject. 7. The
met had. of Ta¢ aethodnf claleacewierdiliBe themfopfodd i feecied frbih @B group

abo Utcoﬁsls 1r(1)gCofta?he9n%go%gle,%l%(r:mistor, bimetallic thermometer, color changing thermal

indicator paper, semiconductor thermometer, fiber optical thermometer, and liquid in glass

thermometer.

28. The method of claim 12, wherein the 'feedback device is an electrical feedback

probe.
29, The method of claim 12, wherein the feedback device is an ultrasound probe
30. The method of claim 29, wherein the ultrasound probe is an echographic cryoprobe.

31 The method of claim 15, wherein the feedback device is an oscillating feedback

probe.
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in the epiderms of the subject. 8. The nethod of
claim2, wherein the physiol ogical paraneter is the
wao esopestar e of the derm s of the subject.9. TPeI/Ds10bdei5988
of claim@8, wherein the tenperature is from about
-100C to about 35C in the derms of the subject. 10.
The nmethod of claim2, wherein the physiol ogica
paranmeter is the tenperature of the subcutaneous
adi pose tissue of the subject. -11. The nethod of claim
10, wherein the tenperature is fromabout -100C to
abouB32.37 CThamédtind o§dbm 3t arfecisthadrijgne feedtsgumotefis 4 fieoelectric
subjgﬁ%mxlz The nethod of claim 2, wherein the
physi ol ogi cal paraneter is the absence of substantia
crystal formation in one of the derms or epiderms of
the 38ibj eChe mdibd of 8mMRWAREL M he bMhdMddce iV @hALIHrdbaE
absence of substantial crystal formation is indicated
by an electrical inpedance of between about 10 kW nm
to abBaout B kdMadwr dlaimGRAeviefeid thecod@etpiobe B pepiutkgitabes of
the subject. 14. The nethod of claim 12, wherein 1lhe
absence of substantial crystal formation is indicated
by ads.ul t Thesocikad ofedin St whersin theproeenpralisdir sptingoaded cooling
| ess <f-han about 2700 MS in one of the derm s or
epiderms of the subject. 15. The nethod of claim 2,
wherei n the physiol ogi cal paraneter is stiffness in
one @b6. t hehdledtnidef Qaimap; vdefei the faédbhdr@eddshy #03ptical Goherdilse
met ggmpf ﬁl@wg115 wherein the stiffness is
i ncr easedt 17" Fhe met hod of claim2, wherein the
physi ol ogi cal paraneter is pressure in one of the
der m3§ or Tﬁeq{lgﬁ‘(fdrgf cclalﬂfl 9, tvﬁ%e?rﬂm ﬁ&ﬁ)ack:hgvlce-{%%t:&qgso%ce
claim17, wherein the pressure Is at |east about
MM HEageg devigle et hod of claim2, wherein the
physi ol ogi cal paraneter is a phase tranS|t|on in one

of t j ect' der 0 der The net
o1 ai b2 R fr FRGTHE S A il Bisedve AR oflpi
acousith cellv@lagon-infani nmem geagfent fubjectesompgsinge  epi dermi s of

the subject- 21,10 rfgg ﬁ&?ﬂve%ﬁ%lﬁlg @fel'i{é% groxﬂl}lgﬁ hdn, élllggtion site of

acoustic velocity is tween a ess
abouthedpgmenipdigeh whgien the nethiavagiye prodngnlemepf igjeffesiiv todecrease the

the sdsbleRfite beRehth tiRathBAtRRY af Wﬁélreﬁi tﬁ@ t8npeydABE &lcRrade hs%ufﬁment to
feed kc)haslgli;()t a%g}/l{el%gy regucgl llp%) rqchI cre]:f{s Selne\élt the ap I%Qt?c}nléﬁee eu?c{ obe.
an ultrasound-based feedback device having a transducer that is less than
about 2 cm in diameter in contact with the at least one non-invasive cooling element,
wherein the feedback device is effective to provide feedback information sufficient to

confirm that non lipid rich cells proximate to the cooling element are not disrupted.

39. A system for providing feedback information in connection with selective
disruption of lipid rich cells in a non-infant human treatment subject, comprising;:

at least one cooling element proximate to an application site of the
treatment subject, wherein the cooling element is effective to decrease the temperature
beneath the application site, and wherein the temperature decrease is sufficient to disrupt

and thereby reduce lipid rich cells beneath the application site; and
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23 The nethod of claim8, wherein the feedback device

is an invasive tenperature probe. 24 The net hod of
waeb@emvedq wherein the feedback device is an i POEEB2065/045988

tenperature probe. 25. The nmethod of claim 22, wherein

the wherein the tenperature probe is a thernoprobe

sel ected fromthe group consisting of a radiation

thernoneter, fiber optical tenperature sensor and

e SRR ARl BN S0 L g

t her reisprewbeherdiythe fEbdbackaleticabrofides feadbmlaﬁommgr ifigietthe@confirm

ther r{pa@ﬁ&hgla Rh SIS ﬁl%;{lﬁgteft(%ﬁlm:c;oh ERPgLHbE9 of a

t henmocoupl t herm st or Imetallic t ernmonmeter, col or

changi ng thermal |ndicator paper, sem conductor

t her iBmet dPe SYipp &t claip 87 -chereiniblersb P desback dryic isgonmgetsdo at

gl asSeabtvns coolRf @men28. The nmethod of claim 12, wherein

the feedback device is an electrical feedback probe.

29. The nethod of claim 12, wherein the feedback

devi . i s Tamsysterh poddaiu 38 vironet B orftiedimel deyite ofin diteeticontact

29, nd probe is an echographic

cryoS@%bgk&t&E%mﬁggﬂgﬁﬁgd of claim 15, wherein the

f eedback device is an oscillating feedback probe. 32.

The neth 0d‘h@§yst€1{1 af dlﬁua 41 »WHOREY @lefkt b8 Sec@SeBlt Jiév@% isriﬂe rated within

feedbacg % &% zoel ectric vibrator. %

met hSBabFiapge OﬁWi%mh $¥h the feedback deV|ce is a

contact probe. 34. The nethod of claim 33, wherein the

cont Q@t P ':Fﬁvﬁ%stlerﬁ oftl 1¥1 %5 %{ex%mqﬁeoclﬂgnn §a'5re lelnﬁanrﬁg&.n (1) gm 9n diameter.

cl ai m 34, rern e pressure pro elrs asp

| oaded cooling elenent 36. The nethod of cIa|n119

wher eyn t hge§ BAGHm I8 UIHRIN BleNor @&H&@L d&ﬁ@ %ru?&)ﬁﬁxumcatlon

t onogr.aphi ¢ device. 37. The nethod of claim

mheréwﬁt¥ﬁ@pmﬁ%ﬂﬁﬁ%k device is a magnetic resonance

i magi ng device. 38. A systemfor prOV|d|ng feedback in

o g In lnglgf :,]og'hélf]msggtlgm f clla%%q%?f\ljw ngr%} Sa{ féle % one ?eggaClb(!lEQIC? isin (ﬁrect contact

c onpritbitlregppplication site.

46. The system of claim 39, wherein the feedback device is a non-invasive temperature
probe.

47, The system of claim 39, wherein the feedback device is an invasive temperature
probe.

48. The system of claim 46 or 47, wherein the temperature probe is a thermoprobe.

49. The system of claim 46, wherein the wherein the temperature probe is a

thermoprobe selected from the group consisting of a radiation thermometer, fiber optical

temperature sensor and thermal imaging thermoprobe.

50. The system of claim 47, wherein the wherein the temperature probe is a

thermoprobe selected from the group consisting of a themocouple, thermistor, bimetallic
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at | east one non-invasive cooling elenment proximate to
an application site of the treatnent subject, wherein
W@ b@enei22é nvasi ve cooling el ement is effectiveP@DUS2005/045988
decrease the tenperature beneath the treatnent site,
and wherein the tenperature decrease is sufficient to
di srupt and thereby reduce lipid rich cells beneath
the application site; and an ultrasound-based feedback
grenv: %Hlit]ogx\#ée? g?lor c gr%g]% g'?a{l w&i{g E)r plﬁlzer ?msl'?:cggg%or 61%21?0%6’(6% fiber
non- opticalsthereonoen) and tiquéd @esstthermdnatari N t he f eedback
device is effective to provide feedback informtion
sufficient to confirmthat non_ lipid rich cells
pr oxShat e Thesysameoistin ph gvherria thefedbeeledavise isgp Sleqinaklgedback
39. Moty stem for providing feedback information in
connection with selective disruption of lipid rich
cells in a non-infant human treatnent subject,
conpB2.si NQhe spdtent &akiim 89) evherein fiefgdiekledaivt ispn okhsomiderdbe.
an application site of the treatnent subject, wherein
the cooling elenent is effective to decrease the
t enpé3-at ulles spaneefickim b whppiniteattiagpmndprole is aprdhogtipliieéryoprobe.
the tenperature decrease is sufficient to disrupt and
thereby reduce Iyyi, rich cells beneath th
appl Pat i & s¥iiRef clay AL wh%ragﬂfheéﬁ%baﬂe%eenfa&kan gesilpting feedback
conmgpbeation with at | east one cooling el enent,
wherei n the feedback device provides feedback
information sufficient to confirmthat non lipid rich
cel | §5.pr oXhawpttem ¢f@laith 64, odherein thy oeslilkatimgfeediack prmbt is a piezoelectric
di srypted. 40. The systemof claim 39, wherein at
| east one feedback device is connected to at |east one
cooling elenent. 41. The systeﬁ1of claim 39, wherein
at | east onayfieeshnmk 30eMbeR teSeecthcHlidyRE ts aGomicasbbeM t h
at | east one cooling el’'ement. 42. The system of claim
41, wherein at |east one feedback device is integrated
W t hism s nithd syadaoiviis 56 fwhtiie tleealtachgoe ieapmdsure 48be. The
system of claim 42, wherein the channels are | ess than
about 1 cmin dianmeter. 44. The system of clai m 39,
wher &.n afThd susiem ofsiném 65 evdbrgin theaesssuteeprqbs is appring loaded cooling
conmmdpi,e@tion with the application site. 45. The
system of claim 39, wherein at |east one feedback
device is in direct contact with the application site.
46. Phe sSyrd s@sﬂén@f)f dlﬂuﬂ.BanﬁlQr,em\ﬂl’ee"é’e&lbaﬁk ddvize isapdjtallcoherence

devi goemolgrsapﬁc e(\)l{(]:el nvasi ve t enperature pr obe.

60. The system of claim 39, wherein the feedback device is a magnetic resonance

imaging device.
61. The system of claim 39, wherein the cooling element is comprised of a metal.

62. The system of claim 61, wherein the metal is selected from the group consisting of

copper, silver and aluminum.

63. The system of claim 39, wherein the cooling element contains a solid cooling agent.
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47. The system of claim 39, wherein the feedback

device is an invasive tenperature probe. 48. The
waymbeea2ed claim46 or 47, wherein the tenper apCr/ES2005/045988

probe is a thernoprobe. 49. The system of clai m 46,

wherein the wherein the tenperature probe is a

t her nopr obe sel ected fromthe group consisting of a

radi ati on thernoneter, fiber optical tenperature

sensor and thermal imagi ng thernoprobe. 50. The system

of claim47, wherein the wherein the tenperature probe

i s a6ther iﬁmmebecwire 68, edeendmcbdivg greouip caprisd 9f anygnegiber of

ath pdngistm%r&?gme Esa gkef m gélﬁérlgﬁfngfﬁ q@eta?lﬁ ice slurry.

col or g| ng erma rndicator paper, seniconductor

therrmrreter fiber optical thernmometer, and liquid in

gl asgsth ermsménesf cladh 39 Mereﬁy&tcsamg&eﬁ&ﬁ bdRtatd a liMIS ERNifL

t he feedback device is an electrical feedback probe.

52. THB8“system of claim 39, wherein the feedback

deV| ce is an ultrasound probe. 53. The system of claim

ere I

C ry 0\§? ob ef&g&&&rﬁ% ctlglrg%? %greﬁ th%%golftr}g g%ﬂt i o%%ggea %F%{% member of

f eedwekoup eoppistingijof a sahn@ gly¢erdlatcolmy arfdaeinfiyees thergefobe. 55.

The system of claim 54, wherein the oscillating

f eedback ;FJrobe is a_piezoelectri c vi brator. 56. The

syst &h of hasyiterm Qrlaingerdesinthssoting gpnen COpiPS @ gasjcgoligg agent.

contact probe. 57. The system of claimb56, wherein the

cont @8t priekesténs ofrlqin 6% Suhe@in e@hels cdBair drhtiquig yiabgm of

claimb57, wherein the pressure probe is a spring

| oad@é8l codlsyste ot preding feBackTifermeijatie panoéctiol withmelBgive

wher Qisfholdis fiaeABARY: ﬂ%\‘lb&ﬁfahﬁluﬁ% O A ERNGRGAGE:

t onogr aph vice. . systemof clarm3
wherein t he f@é&ﬁ%@kﬁ @elqué@mff@ PrXipatgrie %Pplfcéfé’@ﬁ%‘tféhe

| magitgmeleMibfeet, wherdin tht b& 1Sy Sdnei iOEfeetivittledRase Ml @dnefature

t he cool elenent. is conprised of a netal. 62. The
syst i’?ﬂeﬁtk%gfl%hﬁ?t’@’ism\’/\ﬂ@r ein the netal is selected from

t h e group consit&hitoge feddbarb dpae in @mmueicatmn dithbtleastooerooling

-gﬁﬁlerﬁ Xﬁl%r%m tf?J fegdbgr{krﬁg\?i& goqmgg ﬁécﬂacﬁ(n%%%g@ip siicient to conﬁrm

eI ems contal ns a so agent %
of ¢ Iﬂwi e ©Bpergipre degragse ipaufficisst tp ﬁlgruatgiéﬁtheﬁeév requalml Bl celﬂs
any meEhg e %phcaﬁon site.

70. The system of claim 69, wherein the feedback information comprises information
about at least one physiological parameter of the subcutaneous adipose tissue, wherein the

information indicates that lipid rich cells therein are disrupted.
71. The system of claim 69, wherein the temperature decrease creates a local
temperature gradient through the dermis, epidermis and subcutaneous adipose tissue of the

subject,

72, The system of claim 69, wherein the lipid rich cells are adipocytes within

subcutaneous adipose tissue of the subject.

73. The system of claim 69, wherein the cooling element contacts the application site.
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the group consisting of a netal, glass, gel, ceramc,

peltier elenment, ice and ice slurry. 65. The system of
waeb@ev2% wherein the cooling el ement contai NBCHUS2005/045988

liquid cooling agent. 66. The system of clai m 65,

wherein the cooling agent is conprised of any nenber

of the group consisting of a saline, glycerol, alcoho

and m xtures thereof. 67. The system of claim 66,

wherein the cooling el ement contains a gas cooling

agent. 68. The system of claim67, wherein the gas is

col d 74i r  ®he dystepuoficlain?¢, oberin the ghysialegiealtpeaméteris the temperature of

Pr oVl 06, ARENARI.d ALRTLRL LgRui N connectfon wi th

sel ective disruption o Ipidrichcells in a

non-i nfant human treatnent subject, conprising: at

| eastysoneTeOQLiRGr Qi VB Riheefnie tBRicBatlrOis 8Bm R 116 b @hbut

site of the treatnent subject, wherein the cooling

el emefiC-is effective to decrease the tenperature

beneat h t he appllcatlon site, and at |east one

feed ck vice | I ca ith at | east on

Cool 1Ty el e OLHERAr §TiE b BB IAE G eia i GUR fgation in
f eed hmkbcmaﬁaonmmomlsmu bfthedubjadt. t o confirmthat the
tenperature decrease is sufficient to disrupt and
thereby reduce lipid rich cells beneath the

appl iléat i &be sybtera of @m TEhydrersipgheenystst foghatipmis Bicatodhler agielpotrical
the figedRReks gr&te@ fhﬁ@ib‘oﬁm) m&‘@@@ sdbj@f:t%rsﬁ@ﬁﬂa&@usaéa@d;e tissue.
at | east one physi ol ogi cal paraneter” of

subcut aneous adi pose tissue, wherein the |nfornat|on

i ndi cat es Thdwgtterh bpildmI77 GiheRlchystal bMatibis MmAieateli 151ad pit@sbund
gegre§@§W8¥%e$%§m%a(gCal Pﬁnpera %?%mﬁyﬁlmentgéﬁoy$eﬁmpa
the derm s, epiderm s and subcutaneous adi pose tissue

of t h]@ Su l%ees‘gfgtem Z?clauzg h@ V\?r%l%fn%@ p‘ﬂ sﬂ!)g@damaggletem gﬁfﬁfeﬁ in the

the lipid rich |'s are adi ocy?es Wt
subcdt‘b&ﬁé‘%?a‘ésaétﬂ’Pi?é@%‘ePft%%%@e%f t he subj ect 73. The
systen1of claim 69, wherein the cooling el ement

cont at i S 74.. The.s m of

crni Mo° ThEeRRRok Si8h R uRhds Aere R T TS ¢ he
tenperature of the subcutaneous adi pose tlssue of the
subj egt '

terpayat uf 2 PR oPHA Hercf Bty Ao A b B e fy e
syst encaneetsAdippo iswp ekt sbiedhe physi ol ogi cal par amet er
is crystal formation in

82. The system of claim 81, wherein the pressure is between about 120 MM HG and
about 240 MM HG in the subject’s in the subject’s subcutaneous adipose tissue.

83. The system of claim 70, wherein the physiological parameter is a phase transition in

the subcutaneous adipose tissue of the subject.

84. The system of claim 70, wherein the physiological parameter is acoustic velocity in

the subcutaneous adipose tissue of the subject.

85. The system of claim 84, wherein the acoustic velocity is greater than about 2700

M/S in the subcutaneous adipose tissue of the subject.
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t he subcut aneous adi pose tissue of the subject. 77.
The system of claim 76, wherein the crystal fornmation
WO g2006f06k2e@t ed by an el ectrical inpedance of grPEr/E82005/045988
than about 0.5 KWmmin the subject's subcutaneous
adi pose tissue. 78. The systemof claim77, wherein
crystal formation is indicated by an ultrasound
vel ocity of greater than about 2700 MS in the
subcut aneous adi pose tissue of the subject. 79. The
system of claim 70, wherein the physiol ogi cal
par aiget er Thesystem bf dkein §4,iwbereinehesfedoback deveeo issin drdagpasenperature
ti ssgﬁ)bgf the subject. 80. The system of claim79,
wherein the stiffness is increased. 8 1. The system of
claim 70, wherein the physiological paraneter is
pressyre irfle dylem SEEHBARNAONMS HRALRRSAIrS drst Wea @Ermbebe.
subj ect. 82. The system of clairm 81, wherein the
pressure i s between about 120 MM HG and about 240 MMV
HG i 881 he TheMyptend bf Gaitn 87, tWhereBully tReinomobs iseludtainemithe group
e e e
t he sndiveiot paperosesmicankiupiosthermpmeserefitsf ottiprd theuptgimetst, an@liuid in glass
The syst&m@f claim 70, wherein the physiol ogical
paraneter 1s acoustic velocity in the subcutaneous
adi pose tissue of the subject. 85. The systemof claim
84, \sher eiThe dyftem 3EQALS 69,GvheRInalgd fEadbick d@ice atad feletthiadD feedback
about 2700 M'S in the subcutaneous adi pose tissue of
the $Bfect.86. The systemof claim 74, wherein the
f eedback device is an invasive tenperature probe. 87.
The ste P Wensi r
IS a%?'her ;rﬂog{y%tgﬁéfaf %’%I%%%‘he S{I/lglkeg?nédg%k gﬁa@ %ag%wa\%ﬁgé I%P%
the thernoprobe is selected fromthe group consisting
of aof hempgOHBER of dIHR LI v R theRiFBEAH prbbe it AEIARMBLE kryoprobe.
col or changing thermal indicator paper, sem conductor
thernmometer, fiber optical thernoneter, and liquid in
gl as®$2t heThosystte bf cl8@ 91, Wheremyist fewtbak devicaisran 6Sillatihefeaibark
t he fﬁo%gback device is an electrical feedback probe.
90. The 'system of claim 69, wherein the feedback
device is an ultrasound probe 9 1. The systemof claim
90, wher eirfe § ot &15iR 99, %ﬂrefﬁrt&bﬁgillﬁin%‘ﬁecﬁﬁﬁ%b@m ffezoelectric
cryoprobe. 92. The system of claim 91, wherein the
f eed&devi ce is an oscillating feedback

94, The system of claim 69, wherein the feedback device is a contact probe.

95. The system of claim 94, wherein the contact probe is a pressure probe.

96. The system of claim 95, wherein the pressure probe is a spring loaded cooling
element.

97. The system of claim 69, wherein the feedback device is an optical coherence

tomographic device.

-57-



probe. 93. The system of claim92, wherein the
oscillating feedback probe is a piezoelectric
waodmeasaee 94. The system of claim 69, wherei NnPCTES2005/045988
feedback device is a contact probe. 95. The system of
claim94, wherein the contact probe is a pressure
probe. 96. The system of claim 95, wherein the
pressure probe is a spring | oaded cooling elenent. 97.
The system of clajm. 69, wherein the feedback device is
an oé i call "eHHEr8 PEHGER b fﬁedgaéb F%’éceésé‘maﬁﬂ%‘°§i§%%
of climigngGByicavher ei n the feedback device is a magnetic
resonance i magi ng device. 99. The nethod of claim 2,
wherei n the physiol ogi cal paranmeter is reflectance or
t randfi t t dhecwethadefivleintZwhereim the pliysiologicel paraneterdgs reflectance or
epi debiSuaAte fddBwakHdng 6f the éf’glgts oldpRiciiB ot sphje! al m 99,
wherein the spectrum of refl ectance fron1MAth|n t he
dermis or epiderm s of the subject is continuously
nmoni t100.ed ThdMdthod ofhﬁmrwl\hl&denﬁfhe spbaufin of flectarbeféh Witkin e
f eedback devi.ce.i s an.opti ca ctr devi ce. 102.
The. ggvhereEisal i S5RRs GPinREE R Bl back dovi ce i s
an optical spectropic device. 103 . The system of
cl ai %170’ Tﬂpﬁgtﬁddrbf El!ﬁﬁl 1@8X§Hexglnqgé fgeﬂtacfe @M!E‘? ﬁl opﬁc%l spectropic
refl ectance or transmtt'ance fromwth
subcyedffeous adi pose tissue of the subject. 104. The
met hod of claim 103, wherein the spectrum of

refl from hip the, subc ous . adi

{Fosatlor ThrutE ol G P ber g i PP e
The ﬁy@&£n1of cl ai m 104, wherein the feedback device
is an optical spectropic device. 106. The nethod of
claim1, further conprising plying pressure

pr ox ilpdt e Thosysthin obqbaih 7@ axbiersin ﬂ% nhgsicddgicalparametenis neslqgtance or
subj %ﬁsmlmgerﬁdnnwﬁmﬁhwu@awé&s amlsé t%%e'o?th@fs&lﬁ&{ ive to
decrease bl ood fl ow beneath the application site. 107.
The system of claim39 or 69, further conprising at

| eastionne Ta¢ aemditof tlkiat 109, vaiethake spécad of @fl§tanyd foat ithirothe

taﬂ e ag lc{lt(e:u?eto{ésoa 1p§slett1§sug cf)f tﬁehSIeletecrt 1s%¥)n 1n1r1](§us1§/ lrjnk())ln?or d. wher ei n

105.  The system of claim 104, wherein the feedback device is an optical spectropic

device.

106.  The method of claim 1, further comprising applying pressure proximate to the
application site of the treatment subject, wherein the pressure applied is effective to decrease

blood flow beneath the application site.
107.  The system of claim 39 or 69, further comprising at least one element that provides
pressure proximate to an application site of the treatment subject, wherein the pressure

applied is effective to decrease blood flow beneath the application site.

108.  The use of the method or of the system of any one of claims 1 to 107, in a cosmetic

treatment of a non-infant human.
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applied is effective to decrease bl ood fl ow beneath
the application site. 108. The use of the nethod or of
wo b@esyeeem of any one of clainms 1 to 107, i n BCT/US2005/045988
cosnetic treatnent of a non-infant human.109. A
cosnetic treatnment nmethod according to any one of
claims 1 to 37 or 99 to 101 or 104.

109. A cosmetic treatment method according to any one of claims 1 to 37 or 99 to 101 or

104.
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