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fat are often consi dered to be unappealing. Thus, in
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from personal appearance and athletic performance. For example, excess body fat
can form cellulite, which causes an "orange peel" effect at the surface of the skin.
Cellulite forms when subcutaneous fat protrudes into the dermis and creates dimples
where the skin is attached to underlying structural fibrous strands. Cellulite and
excessive amounts of fat are often considered to be unappealing. Thus, in light of the
serious health risks and aesthetic concerns associated with excess fat, an effective

way of controlling excess accumulation of body fat is urgently needed.
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which is incorporated herein. This publlcatlon discloses, among other things, reducing

the temperature of lipid-rich subcutaneous fat cells to selectively affect the fat cells
without damaging the cells in the epidermis. Although this publication provides
promising methods and devices, several improvements for enhancing the
implementation of these methods and devices would be desirable, including providing a
plurality of controllable cocling elements to create a spatial cooling profile and/or a
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[0014] Figure 4 is a further exploded isometric view of the cooling device of Figure

3 illustrating additional components of the cooling device in accordance with another

embodiment of the invention.

[0015] Figure 5A is an isometric view of a plurality of heat exchangers connected
in series in accordance with another embodiment of the invention. Figure 5B is an
isometric top view of a plurality of heat exchangers connected in series in accordance
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[0022] The present disclosure describes devices, systems, and methods for
cooling subcutaneous lipid-rich cells. The term "subcutaneous tissue" means tissue
lying underneath the dermis and includes adipocytes (fat cells) and subcutaneous fat.
It will be appreciated that several of the details set forth below are provided to describe
the following embodiments in a manner sufficient to enable a person skilled in the
relevant art to make and use the disclosed embodiments. Several of the details and
advantages described below, however, may not be necessary to practice certain
embodiments of the invention. Additionally, the invention can include other
embodiments that are within the scope of the claims but are not described in detail with

respect to Figures 1-11.
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with the cooling members and a plurality of interface members having heat exchanging
surfaces configured to contact a subject's skin. The cooling members can be capable
of reducing a temperature of a region such that lipid-rich cells in the region are affected

while non-lipid-rich cells are not generally affected.

[0028] Further aspects include that the cooling device can include a plurality of

interconnected hinged segments for rotating to conform to a body portion.
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the cooling device to provide discrete cooling regions in the cooling device.

[0032] Another aspect is directed toward a system for removing heat from

subcutaneous lipid-rich cells. The system includes a cooling device having a plurality

of frame segments containing cooling elements movable relative to each other, the
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subcut aneous lipid-rich cells. The systemincludes a
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retosuiuid limssatifads ceinec wﬁmgmdqvgsecwéltame ¢oRting yait 106. The

§r§ uni@4 08 Bhn r%’%Mﬁédthoh'?thobfaﬁpﬁ; £hehd sihid an@'p'rowcfé a chilled

erant, ot her suitab heat conducti ng
coblanto treodiingicevice o4 viEoba Tiddimas HEBabs Examplestds e circulating

c%ﬁl?ﬂﬂn%ﬁ:d@%& ;{ﬁicﬁ ARt ALY tﬁfré}iélf&r\ﬁnd gﬁll %Vﬁeﬂ)derant and any

orl and ot her nateri
e avitodlatiat mnfbmtmo‘lwcar Toerfiid iime?awgo&aabl%ﬁt e Thges or other

ORRUits"GorétittedWom polyethylene, polyvinyl chioride, polyurethane, and other
materials that can accommodate the particular circulating coolant. The cooling unit 106

can be a refrigeration unit, a cooling tower, a thermoelectric chiller, or any other device
capable of removing heat from a coolant. Alternatively, a municipal water supply (i.e.,
tap water) can be used in place of the cooling unit.
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can be a refrigeration unit, a cooling tower, a
thernoel ectric chiller, or any other device capabl e of
WO 20mM893§7 heat from a coolant. Alternatively, BCT/US2007/064018
muni ci pal water supply (i.e., tap water) can be used
in place of the cooling unit.[0036] As explained in
[0@86} detAsi bx;tjmhedvmtmerecdethll roglae vihe ecablidg idevicad €@ dncludes a

p@k# t? e{;ft ¥r§;e3@ %Egﬁ@gg{:&@b [ E Cmgel?ugéheﬂ%helagnﬁ’g lﬁ.r— ggg’\eﬂﬁoelectric

dlendents,dvradtt garciosinddiduatly cantolleditoecraatesstustors paamailcooling profile

S SRR ot T M R A o

sﬂppllyamragd egyocEssingiunitil4 oppeatiaely v.elhgled:mJtpb edoling deviee 104. In
104,
RSB e 1Bier M S FIRR T, b0 B oo v e

thérenmortaetriecdaoling dedte r1Q4 de\effeetuadda heatelfefnmvaumie framh that subject

BTV PO BR a6 Sa7 BobE mdresnop e B3FLETERR (ot shown)
plavet pdvinvade tol the edolmgodevinet 04 thrdugh pooeriling 1d6\to adjuxt)the heat

"tsfgrggag g%lﬁ %1%%\%‘5 B'l}' | neg%ré%%g:p%ﬁ%{qéﬁ?s {hg%%g ﬁ%n{f? ﬂ%g aJ:anr Y & justed

to aha@ntamncdrestad | prstesd favamaiers. aiAttematedy, ahe mospsarameters can
r nat e

B G ek sk FRROrgh; Th sy BnibR i 5 Bedn Rt tectica

commurﬂc‘aﬁonahrohgh |I|ned11r2eajr a%ﬂematmelmaﬂnaydmmnneatedowa a wireless

PR oAl e G BRsSkE, i A7 3, B2 I E5bGmmed to

nodwmea Spattaliy minstnbg.ﬁéb cmhngfpranespmdjgrr atimedvanong caoling erafile. The
Ll t
sk, g 2ot HERROPTY dHoRiiSol, SroBlipREoR 1 goig Gontroter

maﬂbmta@bodeolesyﬁtem aredselike. Pr ogr ammabl e Logi c
Controller, Distributed Control System and the |iKke.
[()03137] lim ancthberaspepecthe tgrecgssingesmitngi4incan 1bé garelectrical

S hugBE bbb, 38 oL ol T84 R syl pane
1PRe 'Irhepuputctﬂs\wloea 1Bl(&n01ac1udmalheglbaoaid k@y‘auuae da tauchsosen, a push
a . touch screen, but

BYPRNE | YRR 7 Pogﬁ{'ﬁlggﬁyerb? iran& e(@i?e?g V{j;et %lﬁﬁagle for accepting user

iutefhe bgtpuseevuwmu canTheIudmamimplayscre:ea aointeam medium reader,
[ de, a. di s

i ncl |, a a pri d| u e
s d5VigE AR Sy ey, B for, Bl [Rdr g aack.  The
qahtwu ;ﬁ!nleg 125 €an fr&mdieamﬁlcat'ﬁh tights, munodricahdieplags 2ndaaudio devices.
i ndi,c tor lights umer :
1 iptefis, PieBiants, B8 Rur Ereh Zgipints 2 TaeBdn g cooiing
d@amel101422|rcme &abedimieat siemvroin Figarecahée myockssingeuritOf14, power
In di ment Fi. 1. .the. pracessi .
vl 0 SoRGRne F ottty SUBHEE afows o8 55 834 My cevis
1201 trel QGrriednpiit a davk C’Q413n&h ahekloutaButfordpuitatslity. In alternative
embodiments, the processing unit 114 can be contained on the cooling device 104. In
another embodiment, the various components can be fixedly installed at a treatment

site.



120 are carried by a rack 124 with wheels 126 for
portability. In alternative enbodi nents, the

wWEe@s®3®ssng unit 114 can be contai ned on the cPOI/URLP07/064018
device 104. In another enbodi nent, the various

conmponents can be fixedly installed at a treatnent

Gi t ecbolingTdvidecHA¥NY & Pluriaity SCevliRy Elephérity of Cool i ng
El ements [0038] Figures 2A, 2B, and 2C are isonetric
[0038]s OfFiquren@A| 28, dedi 2@ atd) dsonetie giewd aofca capliriy device 104 in

thodi he | : . .
SR Py efhopteot bR BAToN bR, 7 sk Tl sfp goo. m
tlhi:;l@mtﬁ?m;]e?t,cmetcramlingsyietzieen_?_bédmdlut@szmﬁomtruﬂ systen ingpsing 202 and
el ene usi ngs -g. n

S Aerano aTes AIE T B i SRR Gles a sieeve
3'08t(|6§gua=i :B)latthaﬁirfbyﬁﬂkdlbgmtonm}l_?nﬁwamid.tmlrhqy atelcb?ﬁcalkyj attach to the
copl i el enent hoysi |

Sfie §emFa et dhe L Binect Fradft ok iaf oB B Bear SRRt to e
r(ﬁggﬁéaignﬁm%e&%fp}emttngghmdwh ! anml natta2BMentT means 286 hnEet attachment
B853S ER b BT S5 B o
tiod a_ztlool'l'h?qﬂ?iaenyedsft cduling i ekgraer@Odausings c204laay eanehaye many similar
simlar, fea

. As h,.the f f f, i .
Rabieenasaiehene Tsrstes ) PR el tueinB i Ryshdiaging gescrbed
b]:e&fvxewm Mersmﬁh)qhﬁbdl@ fdllowed bpynda," tarréspooding Seatures rof the second
coPe HETIR BT, CUR,Pre Ao dol T b Sl gfRfdhoe symbol
fbliwledvsych ty" and' $o fortandrieocdoting blemEhthausing 203taedaprientonstructed
R BB e LA T R b yravie matrls
'Ii’]ﬂei é>ahipie gﬁtherdo@liq; elBheent haongihg 204a shewrc doFigng 2A-Enisrgenerally

Qusi n a shown in Fi 2A-C | |1
r?@@?%ﬁ%u%‘é{‘r't, ca‘g[havptanggﬁ{aﬂgrggregs haB%'ﬁe?egggﬁr e_ﬁ shape.
RECT T S R ol vl rines I b {5 bonfiuration i
Rigurond; # a gbtdnd sightieclreehtordigueationin Figurel 2Rirand2@;a thindicurved
Sopriraire BHeos AL SRR PRt SBYERE oo g3 of e
cRbingeslemzati Abngisgs20d4a-g ade eotatablyt @dningcted o edljaeent segments and
AR R BB RS B RS oA 701 %0k e
qbﬂﬁékﬁi@hizmgaz,ofbae&ambm cex depd pin, a?tmllbein'a apt})eraring, bradther type of

olnt,.a bearin or. t t at l O
it ol T iR o ot g8 2R Teh B ey coumle
the tfiest aBblihgcelameat hbwsig 264a tothel segord enelity Elemenniousing 204b.

oo S o B S S HATER AR PRty 20 can ot
reReld 1Y tid esedrd bedldig ngleOdtahausing @04k ¢indicated by arrow A), each
adjacent moveable pair of cooling elements being such that, for example, the angle

between the first and second cooling element housings 204a and 204b can be
adjusted up to 45°. In this way, the cooling device is articulated such that it can
assume a curved configuration as shown in Figure 2B or 2C, conformable to the skin of

a subject.



relative to the second cooling el enent housing 204b

(indicated by arrow A), each adjacent noveabl e pair of
wa@owBiosgsel ement s bei ng such that, for exanpl ePCT/082007/064018

angl e between the first and second cooling el enent

housi ngs 204a and 204b can be adjusted up to 45. In

[0040F wayDnet dua/antagé iofi thedswnialitg of sotatablie hebbéxathasgio surtfextes is that

it _can as

tl?_q G[ﬁugt %qe Qgtﬁ%gﬁglﬁ}gﬁﬁ%\fléeeg%% z%oim@gﬁt?%é gﬁg\gheiap transfer in the

seb&utaﬁgu[s @@y&} Bale?])axdmﬂel,tva‘w lfat ekehapping auifagesadre rotated about
{at

BB ST BRRReE hE g P R R o

skihnansfer in the subcutaneous region. For exanple, when
heat exchanging surfaces are rotated about a body
[e0#1] our ThE cansellgystem hausings202u@nchosibe pepreaassing unit for controlling

B REPINS Sictnana L ERY7 it S n oS fengyd SlarcdP pwer an
cbl_rmmtm'cuatlom lihesn g‘(rjrtdﬁeommb’syst@n deusiog 20D ihchudes arha‘rmascport 210 for
elachiEa! ¥ Qinyrfli fhesioBE v ler BBt e e Bhlfbystem
hbasing 262 pan tfurdlidy b‘eocorﬂnlge@rtomfveamla sapgdleyfof Auiser bf thescooling
{ .
OB RS B, P ey B bl ] BBRBE = gsgaon o
tleeh @n tharcdbking device. user of the cooling device 104.

Al ternatively, the processing unit may be contai ned at
[e042pcat iAsnshminmein Fipanes A, 2B and G, Hige deviingedevia@0 cans further

%%’éma&'ﬁg? ¥ ﬁ(# 8F t?\eﬁcAPUﬁ?d gggﬁetgngﬁ ?&ﬁ% S%SQ %Yﬁi %%Bb coupled
toleVfranee 304 T lat:ehrehntnmn devicese208208w 208 %Sbtataluh,pbmected to the
Bol BTy ERl, AL § G e 2735 57 e RIS couming
eleognits ag2abefmm>cam?>h2a:ab beTheplrr et bait joum debeamazg, or other type of
I taf%%l g)grnel € e[sg vel}(zat'he Iretsﬁio(_{f é%\,np ?é:a gp f‘zg%lbp&dh b& rigidly
ajffgaggt tn tb@détmdwa:toahmlsy ;n; tthe a:owlnmgwtelerneMehmsng@éaaanld 204g.
R R e » e
G, L B B S TN o,
hgengg aﬁsbt (2516Hhsimwforamecela|bg aZbalnd oa chastenént stiaps (mat shown for
16 t

oFHsbLR EanS 5 g ARy BN e FLARPETY filt 301 curng
teathémg AlernativelyD4he noglingcdevime mag o} eentaibOdnydattaahigd retention
dt(?&lﬁ? gﬁﬁ rréqyy@%%gfgnﬁi%avc? et%gler?ﬁqdoﬁway% ' %eiylégeebﬁYathor may be
held in place with a band, elastomeric strap, or non-elastic fabric (e.g., nylon webbing)
wrapped around the cooling device 104 and the subject 101.

[0044] As shown in Figures 2A-2C, the cooling element housings 204a-g have a
first edge 218 and an adjacent second edge 220 of a reciprocal shape to allow the
cooling device 104 to mate and, thus, configure in a flat configuration. The first edge
218 and the second edge 220 are generally angular in the Figures; however, the shape

could be curved, straight, or a combination of angles, curves, and straight edges that
-10-



device and may be held in place by hand, may be held

in place by gravity, or nmay be held in place with a
whand/03sbast oneri c strap, or non-el astic fabriBC(/@SD07/064018

nyl on webbi ng) w apped around the cooling device 104

and the subject 101. [0044] As shown in Figures 2A-2C,

prdWieC @O rédigrocdle sieape hetwadeng adjatetd- segnaerts 2off thes toelihge element
218 ang n adj acent second edge 220 of a reciprocal
hoHsipes % aanI ow the cooling device 104 to mate and,

BT kb R UL AL Bne A eysp 104
aicltaorﬂhlrﬁbec\ivmu émbodlhmmefrmetlmtensdnapmtabtwfod ube irc ma/w.ltlem 100 In
strai

this re&p%ﬁﬁr’ng tctqgl?r&g( %I\ngg @4r @'@:ﬁ.lg?% caalp Iﬁg b ?t exchanglng
%@ﬁeeowggjgafﬁ@dommﬂne flegible substhierds®t Ao dssaniped W|th respect
SRR e PR e ane TR onaica s ey Blped i
sen&oply eatisesod2d he i nvention suitable for use in the
system 100. In this enbodi nent, the cooling device 104

[006] udeAceomlingy telaspyctebf ﬂreadm@du‘rhangiheg:oelingmamsnts 302a-g may

e DB EREF ke Borp el b8 SRR f i flpa g gpbsrate

BRchamgi figxielee sulrstaite3 B3a- gararbe icbostolictedy fronu [plobytheric materials,

T N bR S S L b AR 5 can

faﬁﬁdr?édadrt élastltjmef buch éﬁbﬁllmbgir Uedtiear25ar, caorbermfablue such as nylon.
in exi t

TR sloRgRc 200 B0 AlsAeR t VL BOFEr Pl g ppEithitefi or aBs.

mte%'r@lesm thk diskiblEsubstrate t3s0isaben imAigler 2D tishgenerally rectangular,
X i bl.e subst.rat

t Th
R e BV B et B 2Bgc oy B gk 2oBT el pp anatomy
specifi@Bhéss. aAEa@ﬂing toSspbcte of ik @mbolimeerft] thei fidxible substrate 350

%Ub’;%% ﬁ@pi\lﬂ% ol?e aI soeﬁt)‘:]e 240 %gg# Eﬁg aﬁ?\g}h%f:%olmg elements

Frbgttb abaforhGo HMNh ofa ﬁjbgwte 2D is generally
rectangul ar, but can have any ot her desired shape,

[OM]_U?! rRigute "Bt isi 2n caxplddgdr Bbmetricoriean oérmtaoelng device 104 in
SRSetern SRR orRE o D cOPES SafPf) e e system 100
|itw itvié regwul@brnmt lkmta\merng:whwgoeinemm a fRORn304 haviag laguiurality of
oolin enment a- 0_GO
e et paTerre e 6 TaS i fEbR [ Bhhdhed Sedib ity S0sag are
dohp¥éted b h@@@bl:amga@evmtmnét&élyi thearotatalthanorenestechsegneents 305a-g
i nvent,i sui tabl.e f [ J
8 raeoi< sauid e cdBaed Rut torPRe oo Br A BidiR g as 2
dimaiving @inge, fiexabre sabdtraie\sual a8 welbbingldrtfabriaf or the like. According to
one aspect of the invention, the links or hinges are made of plastic to insulate the

cooling elements from each other.

[0048] A plurality of heat exchanging elements 300a-g are contained on the frame
304. The heat exchanging elements 300a-g include cooling elements 302a-g having
covers 301a-g. The covers 301a-g are affixed on a top side of the cooling elements

302a-g. The covers 301a-g may be affixed by various mechanical means as described
-11-



rotatably connected segnents 305a-g. The rotatably

connect ed segnents 305a-g are connected by hinges
w@oBda/spssAl ternatively, the rotatably connect eBICT/US2007/064018

segnents 305a-g of the frame 304 could be connected by

a connection that allows rotation, such as a pin,

further igrdin ape asfdrekndve insthiesart: afegording ko aspastsbbi thg invention, the

r
cpficte gbia are el padrhe LBng NS SBERY, Aogartfip o urter
aspeaté af thetiheention) thadningee 30ha-g dre configuréd s heto b @diEgENt to the

. it t g n
e A
efdneerds 88089 Odrey theneal éxcramgingreiere¢rdsdffag :aoaal-agromied position.
covers 301 a-g. The covers 301 a-g are affixed on a
[6@49]si dghefcoplirg eleoientsy3@Raegrare attadhed by.covling elenentattachment
f §
riebe s, B e ety O£ SucH (4R Ah e TRk SR SRR s00a i
lovatest g the first segpwent 8064 of the frame A0 @ENd thReseconed heat3exchanging
7 Lui diely. I t

ot Boh (1Pl C SECh s danfert 3056 BPu £AFRT B4, e cooing
eldmerfiiatigeyngudeeansd0¢ areshoyuaea tgb 3&3 extending dmnatterftame 304

¢ , , ; I _
ol o e 176 B e E S S1c bAnTRaRIed 6 466 Sapling slements
3@@aqg. t Alemhatitelyexuechagical ficltionsleviceGBaarg known in the art may be
Js8j at ed position. [0049] The cooling el ements 302a-g
are attached by cooling el enent attachnment neans 307

[6?)5e(lﬁnze ffggn@oc;ﬁﬂé éé'r‘ﬁ? tgh§(§2a eofflhés oollfs %tde%?éggggg P? generally

Oa 1s’l oca eflrs nment
cohfigurechtoerosia tcaald;ow the mmdiemto%tﬂmafogmrtg ap| asenate portion of

3
sQ:%%g’t 2%4 O@% 0 ooqn:éﬁ gan‘;qe%tt ?g‘tg,tqg% F}o&)ﬁgg k3e9it:e Y Bi 83;1 further be
sirappeschiover diterwiseatonfigBed o be ikleasablyoatiached tq ﬁﬂ@t@lmt 101. The

c??@&éel%ﬁ%ﬁ%’oﬁéaﬁ %ﬁég | ngﬁ@#%ﬁl@ﬁ?ﬂo&f%laﬁ @Q t§é§chf>thEP8r rotate to

pakitien treet dopihy elementsadZag] fof agplying pr@ewedgghemeaimnt area during

BN, 5 P 5o GRS o ccn o

sgeim Mbbqlngmlcg LmOéds tonformabiepta the skinaok thehsuhjeas] iThgse features
aﬁjee é%&%b%@%%r&oﬁg a‘ﬂrﬂglcgvf Iwﬁﬁ Iofe Féﬁ% qo @ élﬁ(?@)i%ﬁplés oLthe cooling
deloés ng device 104 can further be st r apped to or

ot herwi se configured to be releasably attached to the

[80A4] ect Theifirst Fording cadérnent 302aneant incdedhe aoalindhelement housing

f t erryar g,k ot :

50§ P S SFLLINE W08t stbhe e pastendaro
finidéedys coupladotot the supplytiivishlineatGsa. cie shayroiperigtiech .adjacent cooling
e?géﬁédt%]g%eemﬁtg&glgtc%ué?ﬁzq ger?erseoyrmJY@ﬁ}lle% Vs LQhAf AR Ports 314a-f and
fluid outlet ports 316a-f. The cooling element 302g further includes a fluid outlet port

312 fluidicly coupled to the return fluid line 108b.

[0052] One expected advantage of providing cooling elements fluidicly coupled in

series is a uniform flow rate through each cooling element 302a-g to provide more

consistent cooling of the cooling device. Another expected advantage of providing
-12-



such that cooling device 104 is conformable to the

skin of the subject. These features are described in
wOoe0s/08kstai | bel ow with reference to specific BPREIPL06T064018

of the cooling devices. [0051] The first cooling

el ement 302a can include the cooling el ement housing

c38|4’@ el@mémnts |302a4gl fﬁiidnﬂy) eduplddinasetesisffewedsupplyl liekes ﬂma the cooling

316a., The .fl ui 310ISf|UIdIC|
BHE 2a ryos Funard relebBoisss Aenisssime Rt egief 3¢ oo i fow
caffiguetitin foopkicoglirg devivet s are fluidicly coupled in
series by fluid lines 328 at fluid inlet ports 314a-f
[Wﬁt]f I UiFigueeI4liet der%xBlﬂ:Ged fsomélrie ey bf thg cebmgmdvice of Figure
ther ncl udes Fg? i d. out | et

PO bbIs e of SRR 6P FPha Hsapystem 100. This

f&r&%@xp@ded emean eaba@hmny 3peilaofto prewdudiyndesooibed mgamples, and
el ements flujidic

PUTIN, A StaeS e HiEnuE it Sssnts, Ptk S yflipeR! only
si@htﬁ%aﬁt%élﬁé&heéﬁ irc Opénaﬂm ahd :jsltlactmcmlarmgesterbed ehelow otTiher cooling
ected. advant
BBE o1 LR g, L Bpes YA Rehd 3 TR nere refipGprectr
coblersc 202 icogfi giee!d te réduqermultdmpa?atme eofraebuladutaneolie gsgion of the
e flu

m f . .
SRR Gif dor SHerBEv Alete Wi el ol (i segion; olhe, Pty of
tlh@rmefeufri]g:rwbleee( pbpaesh ksawrehs acPealtieevypef elbiment; oails iarfg'?t side 404

vice O re t . .
A1l 3ac0h 06 3P0 P tst e 4 FEineinidl semmyiatRh i lye cooling
eforiérided, Yhemd %@nbﬁiwlﬂ)ﬁilsl ivi teérridl @ombrunjuation it lay interface
rﬁeg'agﬁrrl z&% dﬁl?y{gg %gﬁgc F%‘ﬂ%ﬁs Aﬁ)ga(:t mgc?@seg%a Qcé, 'ah Extethal power

s‘appml(ﬁdt@aahn)dbftnfaamn feat bememematfrsn rs:dammsstnuuné seendrsitle 406.
device 104 incl udes

descr.i The

QG chesRlatsgRats ha FGTA PR aPia §5eH! (Todel # CP-2895)
préRIcER el TEt Tdobnelegies! 1ac. 4R Iraerdel City; Michigant educe t he
tenperature of a subcutaneous region of the subject

[0654]f or Thel taéﬂmo@elbdrlcaéd?@tslmg dré pontairied ththm the segmemés 305a-g
urality of therppel.ectr.ic ers

o e, PRine i 2 NGBS Yo PRSI LT iof 211 3 Tray,sontin
|Ad§%dl@dl@uwe§€fﬁloé§brsthdﬁmé@6ctna' beolér 462, Altdaakﬂ\[éfy itise thermoelectric
t her at I on he coaol eI nt. 30

oA T2 Gy S Biei ol e ERRlR S0eBidint el i, by thermal
aifok{orey & a@mbﬁam ofeyoiter, Mddhanithlecontpeessinl araf theknal grease.
cool ers 402 can be connected to an external power

[eos®)| y (Awihcﬁ\?mwﬁlgtﬁre 4, rtieen pluealityhefadoobied elearentsh@0Za-g san further
i S5, TS el i i Gl Gy roation win he
tﬁérﬁf&lﬁctr(cn&dﬂﬁr £020Ra\AaP heatpsxetaaghty byrfades 420hiooltragsfesing heat
t(I) from {hr(l. sTurb?eV? 1?)? qn gﬁe g/]xé:rrrl];i)lg,a{ﬂfe interface members 418 are generally
planar, but in other examples, the interface members 418 are non-planar (e.g., curved,
faceted, etc.) The interface members 418 can be constructed from any suitable
material with a thermal conductivity greater than 0.05 Watts/Meter Kelvin, and in many
examples, the thermal conductivity is more than 0.1 Watts/Meter Kelvin. Examples of
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[ 0054] The thernoel ectric coolers 402 are contai ned
within the segnents 305a-g of the frame 304. According

wWo 000a®psst s of the invention, the frame 304 naRCT/ORL08T/064018
i ndi vi dual gui des for each thernoel ectric cool er 402.
Alternatively, the thernoelectric coolers 402 may be
suitakié meaterals timmudso eluminune| ethrentmetad) metg) afleys, graphiieeceramics,

sﬁ%ﬁgﬁ%ﬁ{ ic maaidis oéorr@%;sﬂescg ﬁi@?&%rﬁ&né’é inS2fl %@cg% g]emgane

conpr essi and

iy F
T
reroovest fiom 1ige isnbjettisr stén tmammﬂattmtﬂwmlwcmng glements 302a-g. For
e&Qr‘?\ eép%j}éry Ca C&? ehf t? Oghel Wérrﬂgelg fdb‘fé}én%i‘ gca[r)'n achieve a

sur ransterring mthe s
tamneratmn generabix hetowe37°Chen rthq &nsf alde %rnféhs thlem\oaleetrlc coolers

488" A ?énlu% Phé&aﬁombwe Eﬂbalé’éthfﬁ %afﬂa' Wed'fatcP mbpﬁagrsf %€  The

non-
tMrmO)sleﬂnle crqmtafs f4@eaouﬁem¢:aérfs>nn1® smnuesmm@ﬁ tadbedrst side 404

V\él'{egér}rge?%?%% ttlgﬂ)garﬁ%fésd/ @Etthg'r&ﬁtélﬁwﬁlﬁmgﬁg H:eoé%ll’lﬁé uYnit Y¥%6 then
remavesl tee heatfeorn e cigcilatiogfluidt i vity is nore than 0.1

Watts/ Meter Kelvin. Exanples ofsuitable materials
[06871] ude Theuhemagleaichegolers 48R canrhst egnfi gpnegytg withdraw a sufficient

a%o%ﬂpbtt ﬁeat%ﬁfeﬂﬁ‘ffeﬁw J%o &9%’ E&utq@ rd ﬁigﬁ-'current power supply

Mposi t es I ai n I'n a
fomﬂmbreanlmg 9@05@ Byoa#gptqfaq:@ntqj@thgrmabtran@r the interface members

4t’lgeéa{ﬁoglef9%r?:ltt‘rmﬁl‘flﬂl b éggfrguﬁb%ab?ﬁé?gllybﬁweeg%rﬁétdl?ﬁ%b¥ons at the

enove he su ect’ s°s o a'clrculatin
thermpelekciriccoslessrdil s A&S:@Qwrg toraspeets aqﬁﬁhqalnvalptmryrthﬁgtr@rmoelectnc

c‘agle e£62 I: BQ (IaDe tﬁ? E@ﬁb%#e’(l)e\%tr@%é@%ﬁ?ﬁ b319l.h1 O?%V\ﬁatts As

nperature gener |rst
sdldztl, tlmé cd)dilegtdleelpm‘j 6# ean coal acpooticr of tu@suhjact'Sesm\i@nmeéemperature

RSN 2PE i 5 A eI L camuse o
neguanadltagel @owe6 surply kg if Qat\{ﬁﬁ)dmcam theepawer rponsigaption is not
e&g R/%n fl{lsa?ﬁ%tﬁég ﬁ%&ﬁ}e&#ﬂ%& gé ru%%rieﬁh J@?lt%l% gﬂ]ﬂ Tgﬁd small offices
vothontmartel qogtlyf high droltdgecEedtricaheystéras.noel ect ri c cool ers

402 can be configured to withdraw a sufficient anount
[0058)cat Figire lBAyisfaroispmietricsiey of & ploralityjof theat exehianging elements
n [
0083 Bl U SRR 105nd NEpR8 (Kot shop e ey o
heahd&ya@hanging etemerma3@0a -geodinteraerpiested fiiishifiegu egording to aspects
he s e [ :
AIBF il oS ATHRNE Bhrid Yo hESEBARY ntanes on
linkee! seganentebitbe fiacecd torpsovidea cavlingaiepisk thasrs wigse than it is tall.

'Ithngrfme%o%ﬁﬁ 'd%wgé ?ﬁ%@haﬁ?éﬁg Wil f&Fﬁo Lotk WRbLS: %Oédlng to

uch can cool” a portion of
aspéite of the |sken1|oﬁr then cootirgrpevice isrdimensionally small in a first dimension

so that curvature of the treatment area in a second dimension does not significantly
impact the amount of surface area in contact between the skin and the cooling device.

[0059] According to further embodiments of the invention, Figure 5B is an
isometric top view of a plurality of heat exchangers connected in series by a hinge
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of about 37C to about -200C quickly and effectively.
The cooling unit 106 can use a normal voltage power
wGe ploy9s6e. g., 120 VAC) because the power consPOPUSZINT/064018
is not excessive. This enables the systemto be used
in hospitals, clinics, and small offices wthout nore
3A50a; 350bh whkreiro tHealgjpgee bautectiarais copaéated dir¢ 938 jthd-heatrexchanger

Doanatl ng T8 Bhencebaonacty = ebrn Wylat i ppg hinge tat

extendb alohigngljacenmb edgkst of the theet exxhangdr890p] 80CH for yhenfength of the

heat h £s.300a: j .
BB PR AR SUORY a0tk By veld 3nd LG 2BR e SFEH R ifena a portion
dégﬁ I?géhdezmi?t gidesmiitze 2@9|ae>g;halr1@rr?QIIOaZr SOIy or the hinged

. . 0
SRR SvBehi s Fusfe 8 fhdes a0 gkl Wik ' Flofle 5, no rame
i? ahiplotyﬁh;ieﬁohhectctbtelﬁelag edma'nger;! GiJOa?ISpr amtptran@b' \m'tult)]port for the

F or 0 w.cont ours. Accordi spec . . .
e R arCton S EE8T PR s 0.y DEiR, 5 AR isometric
bottor View F thdi e ixciargerst igéﬂigwel IS‘B{:ItMongg tdﬂ’imrther aspects of the
.treat I | . . 0 .
ST er 8 R FESERAL LTSI 05 AT p oy o
wetitzisre beinvesmbihhtors kirn aktardativieechentital nyndestione . such as flexible

Accor.di ng.to furth enbodi nents of  t

q[dEOSQ r he . . ,
YRS 8h @ ,Hylag” nge, qsslsaﬁnqvgbmatpq Aark g}:?yvp%v\ys&d in the hinged
cphrsatibhg;y onf eleeimsmecttinkal exanextionecduetl a1 magnets rhyy e used

hi 50 50b, wh ' he hj [ i
b@Mﬁ%% e2hexpRgs e ByTiett i dee! SERRARGS: 3028, 302b.
[ 350 350b h in, Fial ' . Di
R0e ¢ R0 oo SR HelRire, S cerBladcn, P, B the heat
exstuargirgesledenn 30B0 Stoviroin Figerel g furiber shew ftreaflow of fluid in the
S BRSPS L HnblS P35 8 %Ratres o
cathipanents irsihedmigures.t Ae sheai inchigura Bhe thed@aaexd@Abingeldnhent 300a
s stech Mg hpRger RYenglnd d3atbeRld e’y His Biplige ctoment
30Qa c Asryhovntim EigueatB ethe eatexchalfifgeled2Ob300a paromcldde fins 612
S SRR ahicr Bsbhon 4B i BRgaPe’ S8 e g et 610 can be i fia
(hﬁﬁ”rﬁmmaﬁbﬂ\vl/ithfthé laesdut=iéd @uid Ipartgeush 'th@t Huithfae ciBulate through the
e St 5B T R 10 Y o PRTEY 1€ Speen A poclants.
SIUF? tdsewt@_tetr, g@ﬁolb_@l U[ﬁﬁﬁet&l h@ft_ Wansfer msrt]iabbin?teifrttg_’egai\rus,, air, carbon
rngtive chenmi cal c¢onnections, such a Xible.. .

e P8, SO Brein oA FRES AR Bongs ot FikLRugtion, the fuid
dhlambtéﬁﬁhd faly e dvinlﬁg@rdd Wtaweﬂét'y@ﬂsgnf@urations ats is knownbin the art in
el ect ronechani cal , connect.i ons such as ets may be
g e T
[§¢q§ﬁa2?§!@{r? E)ﬁ(?%%]ew@&?'%%ﬁ@%ﬁel @wagf 81)1%) Ic%gl‘lsndg IeFecr)nrre%tt 'd0%a. The
cooling element 302a is fluidicly sealed by cover 301a containing an o-ring seal 722,

held in place by an attachment means 326. According to aspects of the invention, the
cooling element 302a can further include at least one sensing element 710 proximate
to the heat exchanging surface 420 (Figure 4). The sensing element 710, for example,
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exchangi ng el enent 300a shown in Figure 5A to further

show the flow of fluid in the heat exchangi ng el enent

waoBan3dsske reference synbols refer to |ike femtTIUER07/064018

and conponents in the Figures. As shown in Figure 6A,

t he heat exchangi ng el ement 300a can include a fluid

cahdetganeallp flualy iwith the beatpexchamging hunfacevd2thi Altarhatively, it may be
0 I Ne i AT t a

GRS ROt ey SO e gl BefiByt 738 (2 Inctuce

témperdturda cmnsm omginessluee fSIegs';cu ehémbemisgtity. sehgorf laubig-resistance

SEHE05 RS0 R PSa! B ol AP /el Bt o sencor

or Bnyatiler demreﬁlsansbrcasadebembe@ﬁorthérﬂrerélm uid chanber 610

can be configured to accept fluid coolants, such as

[0e62r, dn melexamp;bgmhhaeh@ln@mmentaﬁ@f ean be tempsrature sensor

[ t
croﬁlfg%dr@c?kaﬂa%lr@ the teﬁﬁ%%ﬂrg?dfglié ﬂl‘;s% gé‘ég Lo oa §1n?€§el9fn ace 420 and/or
thehtenﬂpauatdre:hfaWBaklrﬁqfdhmybjbet 1;(b1nf Ferexampler the mp@awe sensor

PRI % it o8, WD BB i
r@mgren[ﬁ]l%lﬁxﬂn'las eOf7SLIIt<§bb tempesatyesc sengeas indlude dfermaeouples,

r%q o ylr{ﬂg?%}&rg bﬁcgggrthgwgfo@ fe aqegfﬁéutrgﬁztga_n'sﬁutatlon -doped
mamamzthehelstbrs)n goida drarad aadlaﬁqnatemwatume@nssq% In another
eé?n%ﬁe l'ﬂz%c?%glng %rftt@érctaﬁﬁg: " d.ﬁf?ééto%ﬁd sEHs%r%BRi Sded?gd to measure
ogystatiizatiory £0 cpartgel imatiscosity oheubicataneens faamgmegtrsamfegt: eeglon of a
sgj)g(]%ct( e%:gg %ncﬁﬂer e-eQ%g'l ?(—:-Ieﬂ'?é %ugﬁ%ﬁ%nt?ﬁg Cﬁég{e an optical or infrared
sensmaumgf ged to ﬁm&omammaget efrthatrieatstgnt régiomtoy detect, for example,
ei:?cééﬁ@%ltepqﬂygiraloggzﬁr {elégfonf rt8@ﬂ tl?@at@#lg{ fﬁge sse-eﬁﬁﬁﬁg%fé@.éﬂgm can bein
gleotrimlicemsenisation with rtr:smpmcesmg unit $&hyiar foreexample, a direct wired

cghﬁ?c{tl ﬁ 2 Egtu/%ﬁ(e‘?ﬂ%%ﬁ%?tloﬁ%ng ot 5%@%@9 cgﬁﬁ&%? - an

sensor nsor,

PG Ao By riStodfg Héﬁﬁ%‘f@‘ﬂi&” i ?ﬁﬁé%‘?@“m“mwtw“ with

te¢ prosassinglonit atd, anddhe en@@gaemperamgam be @ufqr@ancew adjusted by

t@%??}%égsir&d;gmf £ eﬁ\@l{oﬁcﬁlﬁq o subhs: a(é eétrs o'??rﬁet m@%{?ﬁ%ﬁn@bqﬁhperatum

and/ nper at i
of Lthg emterfam meRter ek@ngAre bet&eesecbrbpethatwnemg eglepentcat) and the

0 . . .
AP Mot BUar it o in by OB WS, 1 g = proces
vsaluetfabthe tempmtureurle ope regthodinerd, the @redessing coiigidssan include a

F;r{géérﬁ&%wclﬂ “?{dalt)é'rr gg%ér‘ft?cﬁler m&%ﬁ ﬁ"usé ﬁwg?%tawer output to

on-'t r A5t ron: erna
thantherméelectdd codelnsaloadu aclmemieami/mreals@lrsﬂ)esdesireﬂ temperature.
exanpl e, the sensing element 710 can be an ul trasound
[0esd¥]lor dAwebiding edurtierrasascts of the invention, the sensing element 710 can

alternatively be a pressure sensor to sense the pressure exerted by the cooling
element 302a against the subject 101. In one embodiment, the interface member 418
can be attached to the frame 304 such that pressure applied against the heat

exchanging element 300a is transferred via the housing 204a to the pressure sensor.
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crystallization or change in viscosity of subcutaneous
fat in the treatnment region of a subject. In yet
wa@ap@slossssexanpl e, the sensing el enent 710 can PET/ER2007/064018
optical or infrared sensor configured to nonitor an
i mage of the treatnent region to detect, for exanple,
Tepi plessued s@rivps cah agemativelyebe tomfigsrdadototsease treapressure in the fluid

cggﬁngre é‘@{&? mn&?qr}gtqr%%guﬁg ggréaglgp%& tﬁ% ?Ifntdr%%ﬁ\p r 619 Alternatively,
tigx prgsbere coulli be difeméd ddnmcfoncecand e, krownetontadt exiea of the cooling
kp&e‘(ﬂ? $ %Fﬁ%&rx}%n%r g}eog%qregwggg@mgﬁp 2(9)(2 cer&lpeb%'l 06% of load-sensitive
peéssotersanaingcmmemlsoam aoa lodd dseut(h\edar#mmesmg ptodiuted BIOMEGA
dqgtglfjlrgqj 19 :garﬁfcg@eégﬁrijeﬁ ?}ﬁarbu%%a%%kggrgﬁrag%ar%rgent could also
bleus drib&he@?pqzﬂémg)é pfré&urmmeatubrem;entt llner('jribgﬁrte?dﬁaictly at tife interface
e inter e can be sen
b@R’@?@m‘e $9 '”gr%erf'ﬂ'g agér]% HIY ect ?I czle si énal ecZﬁngleng
er t b&%pgl' L ocfsuideﬂgq ﬁarbh%v 1%%%5@%@@% gﬁ%%alments with

dtffeD@r&ssdegr wialditiofdl4 fezdures neithodie detridetingp ritonortaé , operation of the

oA P RETE YEAHE ROEHERL Sep o0 AR g e
emﬁmﬂ\peomdbedb thea heatasxohariyinglasfaced Nltenratweiy lihe cocling elements
C%H 3)64£q{gfrcor g f&:ﬁ%qu m%t%aglgtgrﬂt S qi c{) Eé:rtﬁs t6§t fntﬁg g dja%ent cooling

dege&egur e sensor to sense the pressure exerted by the
cooling el ement 302a agai nst the subject 101 . In one
[eod8)di mﬂtgure tshehowd en fisoneetrie vizer ofla Iurality df eherthrtoatsielsid coolers

h h

oAl & R P el AR S 3605 78 BPARLRYRRE ofh atemative
dobknghdevidentgr %M@nrtg)héétefro}m eutanesas kpid-rich eelsr iessaorance with
S50 580 AR o A AT 8 ST e sovim o1
ifgleRS W eooliag ietdneam 80K reohfiguréd in al plzimarrbfatrl)ﬁl'me coollng device 810
CPBEUR B S AP RS B e S Fiacg b use. The
&bl&l‘g?d‘é\&ce & fuethemnblade tahtearsien814) @ wiriagevatness B18zamdeflap 816
G485 2056 B35 Bt B RHASBET B8 i oo
SONECGA flrtrir l’lﬁ:&fdel’igsleéMZZ as deisartbant fdrthédamoget | cut .

Direct pressure neasurenent could al so be perforned by
[p06T]i NQ A ghoessin IFigune sthe eoeling elembnt:a0d indludastd plasar matrix 824

qliaind b Gl of HetBEReHiS oh et 8. SHETRRmENCtihd Soolers 826 are
o@dt”dnrtedcmaé flexible diubeirdts 8301 Thdiflekibleesubstnatd/830 can be an elastomer
addi ti qnal feat%Res W t ho ghr acti

fromthe .
S('J‘ﬁieraﬁtﬁ ISAN P LF %nee%ﬁe% HS asrlrlﬁﬁ%,s xonad'ﬂg%o‘gw{mg to further
Rp6tts NhecllexBinsubstiat® 1830wanrsd althwepalyraemsuamgas polypropylene or

ABS. As described in greater detail herein, the thermoelectric coolers 826 can have
small protective interface plates (not shown) glued to the cold surface of the
thermoelectric coolers 826 with a thermal epoxy. According to alternative
embodiments of the invention, additional mechanical restraints can further be included
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el ement proximate to the heat exchangi ng surface.
Alternatively, the cooling el enents can be constructed

wo easzesaat erial that is different fromthat oPCT/H82007/064018
adj acent cooling elenment. [0066] Figure 8 shows an

isonetric view of a plurality of thernoelectric
i thel flexibleceubistintectB0 to captvae th@dha@medmtnqzmlﬁf% 886.aAg dgscribed in

fer aé’(gﬁtﬁelr&nvth% efhodtEtil LEOIBRL 826 c5F deNdat ®xchanger
P "Pefthodel § ool ity & e s

or renovi Heat cut aneous
(shovercarst di%eo;ubednmth regpechioddgures 8- 7<)f0ntth@ hptns;@mtq @qol theshot side.
[

Aﬁ:@fgﬁe@g @ dzs'pggt%fo? tﬁs%o%lr?érgo%f@%% o egﬂlc.lcﬁodz 26 can have a
cnerespondmghbeaio@tdwaggetem pr@v@mneraasadwaembllbtyawbtmdplanar matrix.
I N 4.1 dyri
o
tlwmoe@cumrqqmgarhm gessbladderagrdotherf flexible renityane that water can be

ecuring the band 812 to the cooling
?ul?@ﬁ%gﬁgﬁ) The cooling el enent 804 can further

LTS oS, AneRRe 4354 Bl /oHiddaihe DMK anes mairix 824

I 'gur e e cool1ng elene
can dhthirsinelugs meratm iok o84 sengdrsidnetgshewn) ¢apiured, befiveen the
C I
iSRRG hecf@hidocifood e URE BRE hER B Sepbil Shdve that
holged tiemperiretsensers @8 durdhean disesusseddietgin.oner such as
silicone or urethane or can be a fabric, such as

1Y 0PpeARERbHINBL ddind Beliger aspects, the flexible
substrate 830 can be a thin polyner such as

[PEBYY Pr OFdREE 00 aABRemblarg esctiohflasew af gnatataebodimgqjalttern in the
her ei n, e thernDeI?ctrlc cool ers %an have

qsfratseqfttheeshlmt dNeaR0lIpg PREEM 1Rdiatesn &m) §1 wPodng 8?6%% 302a-f

t6/0ligh e Epiaernais dnbeddriv®y B Hleeskin ls@cthh@l ¥hen 8L affatitd theatargeted
t her mal epoxy. Accor di n%'to al tern ti ve emhodi rrent

deFBiS] 13475 FONSHTInG, e IPH RGN Celisc IarRopliie PRLAT &Risea Lafprm  cooling
1Ayer A8 ran Qjab8 et tﬁetsBQmEht%@fkﬂhe?frémbsatré Nl?a%’tﬂ Oﬂe expected

capture the thernoel ectric coolers 826 escr.i

Fongpae ob e OR1S RafeNS il heresoliEs o6 &g OEiTElg s s uniform
o%ﬁ Gr@AtrhdH! LFd@ura matsclewaétmag deSﬁ@WMaé'biJhQ@?e@bl @ﬁérauy flat

r espect Fi gur -

noﬁ@nrﬂ;ta Subigst : Re%rfa?ﬂ@g@tﬁnagﬁ%é% fo?f th% F%O'@H‘SSM'F%Fﬁ movable

rEiafit foNRACARE RG4S SkoviPipl F%ur83§80©%nb®geto?conform to the contours of
correspondi ng heat exchanger to provide increased

the suhieqtsiskp- to the pl anar matrl x. Alternately, a

singl e fl exi ble heat exch er .ca Cco ed to
[POA0 s gdVidhout W@lr{ghlgqqﬂsie% Ve |t01521 gg tglpg in o&aeratlon effective

cBbdREMthe Hobg Hé\ﬁé@ hbs, WeibhcaoIe tmla;agh \&@h&ﬁctlﬁﬁndé‘{fends on a
mrculatedthrou {?@868 Acordln?to alter

nygher pETagtors. hEWeﬁts%P factortbapimpagth S remQagam the skin area

are the surface area of the cooling element and the temperature of the interface

member. When conduction is between two materials that are placed in physical
contact, i.e., the skin and the cooling element, there is a certain amount of thermal
resistance known as contact resistance. The contact resistance takes the form of a
temperature differential between the two materials. Higher contact resistance means
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can further include tenperature or other sensors (not
shown) captured between the interface plate and the

WO b@sosssect ri ¢ cool ers and/ or can have a sepaP@r/@S2007/064018
sl eeve that houses tenperature sensors as further

di scussed herein. D. Operation of the Cooling Device

1d<QQBRLtIVel cbalifg; tRerefordin Gieccaoling dedaLit iscdesirable evvnidimize contact
| ateral cooling pattern in the derms of the skin. The
rRYYANGTy pattern radiates fromthe cooling el ements

-f through the epi.derm s and de f, the. ski

IGQ7AR ¢ e tEanD 0, FRUERE tanied e SRS A Texmigg, e contact
s?ﬂaﬁeaémh ngwith enlirhtBi‘fiﬁbd ﬂnefmbeelhbs i,sdflelaiblecami will gopfurmeo the natural

rrns a uni Jorm.cool i ayer a an a bet ween
oo AanpuborARRIITY Byt Ep s el BR3s PR AR Be felficed by
irﬁ?&’aﬁ]ﬁgag% QfeskFieS of ¢l iaiogllic?t?ctrt@':]I he skinhatSurface quetsung has an
afr.... er S ayer 1S uni rm aur treatnent. .
affianal DERel Bop GG AR HRp TGO o ST FPTIUE 05 the skin can
Cﬂlﬁﬁéi‘rnﬂk%rhaﬂs%dzpﬂlafrié@lftd iconstridt, fgnmda%reptéc&;cmdye fﬁwgbﬁ blgod into the
el enent s -f. 0 e ol i evi ce are I )
tPaf T\ iegipt, diechont RBpd (28 o Yertapdl Are8 Sane &he,gfpa being
cBbled t@cER Higre BFficentifi@nd PHprovysthe Bffédigersassof thie eatiient.
[0070] Wthout being bound by theory, it is believed

[gﬁm [ I’lTSQQ,eIaaédrgihg ﬁlf %e@ethdts/Q)f ﬁthel inmgntibnpinég heeotirap ldenige also
.devi ce whi cool s ,throu onducti on ends ,
SEofRater 3P e e S PRt Fs A Rnd R SRR g Biowing
tﬁhfeaﬂrr\:éﬁf@wft_thé caz;lnmg hievieki (er)aF]gmeramg?tl‘tdﬁstrainrfga(peessumis applied
(0] t he cool,ln e nt n t.he tenp ratur.e o t he .
P s Svainhliel e Thn e Y CepiitiBe Hevlra” According to
@ ot invéition/ e¥trap edniincapiyrsiechogmot a@cihg throagh which the
sh_ e skin and the cooli n%gel e

Agring Bn b ddonen Pobionfe neanisah AEiade i 1RtehAlg e strap
A{c@éﬂd&fgatﬁcfarth%?ﬂ@sp@@ﬁt ﬁqh? ﬁrﬁg&hﬁérﬂﬁh@ rftra;b( aisot iheorbonaltaso‘f/elaro or a

enper at ur e erentl a etween the t '
'W@B@PU%@P MJ &’8 ﬂr%ﬁsﬁﬁc@cﬁé% §traé)$|§as.eqq\{\e§é@.ﬁ£;§[elq.gof i ng;
DR o 2o opRRtEe. s aputl cat efts coping FEU(E 14 ' She hand by
gragping #® corttalCdysteds impusing e202ndr maathsr 2ypet be soitatil@dtandle (not
SRS biTBEh e pifo: BRPERln $Farhcan e mared, Biyotated to achieve a
desinddPbilientatdBC OTHE Girator sart pladattievedolisgdetise 1040 hhvng the cooling

S e R S S5 U8 R G remov
heetlirérneneibchenebis regionaof e GLiLb}m hong Irapmd émabdiorent, the operator

LN can cquse

(G FEPlar AR B8 A e s S0 84050 ABA S By pressre
thé @ubpettdkrind imtadothBe embodiment, the operator can manually press the
cooling device 104 against the subject's skin. The operator can also monitor and
control the treatment process by collecting measurements, such as skin temperatures,
from the sensing element 710. By cooling the subcutaneous tissues to a temperature
lower than 37°C, more preferably lower than 25°C, subcutaneous lipid-rich cells can be
selectively affected. The affected cells are then resorbed into the patient through

natural processes.
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treatnment region. Reduced blood flowinto the

treatnent area allows the area being cooled to cool
woreoos/08d567 ci ent |y and i nproves the effectiveneBeT/ob20011@64018
treatment. [0072] Thus, according to aspects of the

i nvention, the cooling device also incorporates a

[00Z4]i bl eAcsbrrdmgoﬁorq;;paets@lftrwl mvnsntlbal interfae¢ mematyEss 41 8 undexample

BBHRLEC bl LS BBIE of e BB GBS coolers in

ragpier éal easute cgoodbiemeal rttoataae deh@bw&tbe] thdrmoslelstriecdootensl and the

iR et ot e Puer2BE ehis 58n BERBGPRATS s Cogipg glsment by

eﬂarietygrbf rdchahicahfixatiom a@ans gucdaas be krogped theanhr 6ur ebk@mple, the

RaeRRIhedts BN ARkACHs hE erahe Ptchiierkhd B wusing fhermal grease

ssith ap ziak sgidencor porates Vel cro or a Iatch or buckle to
hol d the pressure once the strap has been tightened.
[pOZ5]3] IIm cppratian, cwlinguis effieieatodistibnteddhbughdhe behi exghanging

ST M DL Y LB BB R, s A erice
rsdrobery .4 18happrodimatedoll mny irethickness S'DQantgrfaem neEnbeny @d8 are in
tﬁ%r ag%&%%gj Cgtl Wetﬁ:ﬁﬁee@oé?lﬁﬁ Ierleerﬁj cl% ngé-gyxorﬂg%hﬁﬁg:a{ Fi])éation such
asotﬂermgl ebexpent’ﬁhé%mhrgg |e1ernérﬂs d&'&ar—gacbrerccmiﬁdathyoa plurality of

RO SR SHBEE g e GRG0 Fesmens

regibmdiTinendqolibdp cel&mmrtaﬁﬁ@a-gl arbtcontaimest emtsegmenisvthaeare movable

BORRR SE RIS P fo8b Rt B a8 sRBE hempven. e

cbhmgoqﬂemamsrare aotatzbleueldtiye o esch dther, sindlar tpthegoined séients of

0RelGpch BT ks %'f° ndhePes iy g@@%ZLSCSS al so
[W; bt Ll@%gggg&i e b aé]éli(%ﬁ f@ge%géo , n SIRGT BEHERE protect the

tserboeteatieaoslers wbi&amahtanang gmpréhaatdraesieommelehahe #e@noelectric
BBl g R Vet Birale REr R waRpRE e i they,do not presenta
sighifieabtatemsd] Insasar én bhe desigis,@ach dhérmoelectiie qoaie'r oould be 1" x 1.5".
. I 0 dj, .

T R Dttt O FRAFCpa® Bt P86 Bop! 1Y 418 SRP iBiness of
Q(ID:I“n mlthmthmmqelmtrmscoodere canling @@V\eo ig approgintadety ofoVY,hehich is
t her no

PREPRRR Btichor B8 (el Mk SoBRlRClo, FRAGRR e 308 uan, then the
diumsinumt plafeae@ulte odi rfsom Tare anmmftampemmrbemfszwah tbha treatment
BERRe - EEG T AR AR B Bl Frgyt et

destribebidy tieex fotipwimg eighetimoupl i ng nmeans can i ncl ude usi ng
thermal Iy conductive epoxy or using thermal grease

AE=p-V-C-AT

where AE is the change in internal energy, p is the material density, V' is the material

volume, C° is the heat capacity of the material, and AT is the temperature change. In
the problem described above, the volume of the aluminum plate is ' = 1in x 1.5in x
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such as zinc oxide. [0075] In operation, cooling is

efficiently distributed through the heat exchangi ng
web@swstss7 300a- g. For exanpl e, the cooling devPCEUS2007/064018

includes a series of interface nenbers 418

approximately 1mmin thickness. The interface nenbers

@i o108 inh(ot $1en Beim3)o oo Ritymical gradei af kalunivuropGt Figg5 J/kg*°C and

R pgé?)% @@9%8%“%“%?@@@1 %glgg é'léé%tdaoﬁgtaﬁfég Ih s b; h er mal

plurality of thernpoelectric coolers to provide a nore

efficient capl-Dnyo RyMiEIBIXO10-NA31B76IIKGEIT*30€+ @GN.3J The
cool ing el ements 302a-g are contai ned on segnents that

el at | ve other to conf

Biffiou & b DR fodBEhae "Rrptaaiited ¢ 1L Wen 713 4
ceqid| b@g‘embeeéﬂarftofsn dhe aluhatmbplate & Jt1 secoradse ashisostmyn in the
siqn'élt.ar o the joined segnents of a netal watch band,
ceicHetal PdRng t he assenbly to curve. [0076] As

designed, the interface nmenbers and cooling el enments
protect the thernodl 24 (1i0c)/sawohdy37 Biseeondsi nt ai ni ng

good heat transfer between the thernoel ectric coolers

[@?:ﬁ}(]t he A?'gr'gﬁli ﬂ;{ﬂ%r deRE i fR fFﬁ?'H@?f thedkhh &5!?&%@ rﬁé&PBe included in

t he resent a sl i cant thermal nass.
om @mbodj@@h@n P@Qi’ch) @ﬁ@'ml‘r\ﬁelhécwqhﬁg cépyicer te dg $kise & thermally

i 0P ) ShEHRRI TR lp T ke 0 e it

i ckness _
min'mizm@oré@qt resistanest @ndsincreges hedy tigoaker betwegp thersakng dpyice and

O Yin V"ﬁ’hfén:oh Iu@oﬁdé&ﬁp\hlﬁﬁllethﬁgég% B2 ddifind'8&Vicd hntKallow for limited

expect e om t kin, then the_al um num
lageeal eondvistion between thentzarmanisriga coplers) eleasur Enigwilbergate a more

dnfloih gén?ﬁéfﬁfg&f: Hkﬁ@ﬁ?%%gé thePbu a]czgoaq:eé i oéﬂln %hen the cooling is

seconds ange in |nterna energy o he plate is
appbia fodeeiskiy. t he fol | owi ng equation: AE p V- C- AT

where AE is the change in internal energy, p is the

[0 r i aIThGequtl@g agent gnaynee m'@ﬂltglthQ/8$'®ﬁét° thej igteffage member

t? ﬁ%ovfa@p?rﬁ t?f tﬁe'ﬂﬁfﬂ”%ﬁ&u&l andl'l'ge'c%u I agent may include

erature c ange scri béd above,
pohygrapylenaegiydol t n@y%thwﬁmwglmcgl axr@pweme\/g&cm Ang/on gijcal.  Glycols,

fch(1l§ Al otG &é@n%%@n f,i@%re? Bfikient ﬁéeﬁ#ﬂﬁh%rﬁsﬁﬁﬁ and act

um num
a8oh satige t taelowgn dhe dreazision gOItﬂh @§ éhQ: SAYPIEGt agerIbE—Emlene glycol

(bﬁ/eﬁﬁd'hcﬁﬂ |3t)0|s76ﬁ% é%épélél?g%o%ﬁ&gnt‘op &eléér &rOIQanireéﬁclnf coupling

therrm ectric ¢ ave coolin ower of
agenishe@ther .c@mpopenisdnelede detyprapyiens ralxoek (R @hireligthylene glycol

(BE®) € pbifgiycols, SEGE8IES ethFenk SqIfce? MHinddinyi Nulfoxide, polyvinyl pyridine,
calcium magnesium acetate, sodium acetate, and/or sodium formate. The coupling
agent preferably has a freezing point in the range of -40°C to 0°C, more preferably
below -10°C as further described in U.S. Provisional Application 60/795,799, entitled
Coupling Agent For Use With a Cooling Device For Improved Removal of Heat From
Subcutaneous Lipid-Rich Cells, filed on April 28, 2006, herein incorporated in its

entirety by reference.
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calculation below 7 1.3 J / (10 J/second) = 7.13
seconds [0078] A small gap or recess in the frane at

wo b@s®biss7 surf ace may be included i n one enbodP@ENE2007/064018
Prior to applying the cooling device to the skin, a
thermally conducting fluid or coupling agent can be
[0q80] i ed Qre tdxpectedi aévamtaget oft h@ngkiha toolimgnidevize 104 is that

SRR EREA bRGSGHRR A IR L B o

nenilibidfridhl cellhian thapame repienc drogénegaldiépid-deh eglls canlbevaffested at low

B e AOEEEhof L FBCIERISEE A5 ALY IOBIARCERE s o

schmmemJa raglipgisa diseud, cacbesafetted vehilefotiter celien thé same region are

g?H%rag%Ugtln ! h%géoegll ﬁ%ygﬁ éﬁep ﬁ%ﬁ ﬁpé%?l%&%%eaﬁlkéﬂ%u oa%gt ?&l subject to

evbre IowdrdemaemturesrbeAnd:tberpexpectéd adwpmtagedf theecandihg device 104 is

G e et BB nf REPlgcRiost i C b monfigred as
hahyiead devioel/ tet ghytbel ad\@njagel is thafjltlye: emcojing desicd canh Her applied to
L_ent geez

R BRI R Siel¥eta Baby Hefflsel 8 Aol By 07 oan be

aojusted tof ccbrﬁerm:dxmMnyrtgpcagmntourPrAupr;thanex@lc;edobdvantage is that by

PRI D HRgS I P SREARE. b, SPLRE A Al T hon the

treatnygnt opgibe rcandley :snlucédPIRG)achipm gfficiept evming! YWeadl anpPEGEXpected

Bl e o ot piofure f Sinsilcto o B prrieich plood flow to e

tea it eegicrodnd thezetst retiace lead transfeohy nmask dramapert). Thes, the band

SRUBLOAPR5H BoShEIP bt Br U RSP EAA Bgervres

doud tthemat estactistween theScoding desicoaad tiWepkincand éurther constricts

60/ 795 9,.,.entitled upl i n ent._For A .

R0 of bie2y S e Stieht bl ARl iiines Ape e dighidbe is hat the

pﬁlgglgyltoaﬂlwueolldgpéldnﬁhtshSW-g snoré idffedtertip rAmové Hadt from the skin

erei.n inc ated inits entirety by

CPE’Ip@Feélﬂeé’ e Ee0 q‘ﬁaéee&eﬁfgct ed advantage of using the

cool i ng deV|ce 104 |s t hat subcutaneous lipid-rich

Ecel | Spatily Bentrelthal ' nt¥rafile hout col | at er al

damage to non-1i pid- rlch cells in the sane region. In

[0R813r al Marypskin epelingcdavioss dellt drea a¢latielyetickt piegof aluminum or

ks %ﬁéﬁdﬁ(l@%&ff Rvé%‘ﬂt ﬂ‘\lfefrﬁ&éleaf?ﬂcédlé’f‘ & Jthé?h:o%ﬁﬁd Source and
a result |p| -rich ce , ch as subcut aneous

thelsijo.s dViners 8 weolingadeviee isfappliedto avelatively iReylaling matsrial, such as

i(ﬁetlégfée t’hggélﬁﬂu nF 8 ‘F{ée'b@l:én"f %Qio&ﬁ?ﬁ%geéﬁde\‘rﬁ{ht‘éﬂ@uﬂhconstant

non- 1|1 ric ace are subject to
temperature proﬂle across the skin's surface. The drawback of this deS|gn is that when

the device initially cools, or during thermal cycling, the thermal mass presented by the

aluminum plate requires a large cooling power. This either translates into increased

cooling time or increased power required from the cooling device or both.

[0082] According to aspects of the invention, the cooling device has a low thermal
mass that will still maintain a constant temperature profile across the skin's surface.
Further, according to aspects of the invention, a plurality of cooling elements are
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even | ower tenperatures. Another expected advantage of

the cooling device 104 is that it is relatively

wae eompastsshecause the cooling device 104 can bePCT/US2007/064018
configured as a handhel d device. Yet another advantage

is that the cooling device can be applied to various
preddeshto alfow Hiffessnb regierissofutbd \skinetoches reathd at alifferent temperatures

GRS s3RE SUERS, A FRLGRE 8, erd Wy
desieatié o codlediftavent regiodeof the 0 tadiferent tenheratulsiseart fos different
T B A R oL BB BRI AR EP e con
itmi‘gjwllgcbogdom g eodl sdifféreniu sagiamk g_ofrﬂaégjqire tdalédifferent temperatures
HOBE 6L 8180, s e A S0 B oot v
trmﬂnent][re?ierﬁo?i)e geé’s‘;uﬁsthisgnhmj_ theadekirable i$1tb}at thel gonpprasitiod eof tissue is
AR\ B8t B AP B Ao gl o e

tid:ue’b'frmn a:ﬂghrs,hﬁhisik influeroedthé umerhmt respomsser ofcthe skine I lother regions,
85 UePAh PP LABR A ineFobl AR D e s
50, T LRI B Ao HeCipbonlol 81iiataly"ERHFoN0F Hrpperature

pEpfik icah | gpro@daetmark| efficiGutotaating Kb dne tteatPnartti iegion008Ng plurality of
Ki Ui . . _ : : _

oPRbeRElR e Al e BRI S o el Yot Eblne. For

exambpkey; thiemeeleciric coolersecondained htthequesimater afdbe ceolingddevice may

TeaF 2ot o RS PRl aieR iy RBOSReCpdblers gontained at
thénantatiomphtie pbaiing tedcembscauset d)fedilffatenam:bunda:mt@ndﬁioas in the
G500 TREN IS B Aot 35 3abde LD ippton e conim
ddashiia:é mlll quickly ahd gfficieatiyscoadskid to 'arpges_tcheedmlmpeyatmenq_n adgigon, the
t .Mass . e .

SRS RESEB ee BO ol T R £, sl
tieatmertsettlecanoling gifferemt regionstor differedt feovperatuesguandéat for different

c&r Imthe cool i ng device or both. [0082] According to
§%é’@?'s of the invention, the cooling device has a | ow

1302 {ﬁsi\?%rﬁagighmééan?etd t4qi5 LR dhefhalifL ' chieved using a

er at € acr 0Ss
deulinghdavjceahatois délatiyetyosnaalimrch thatfmarydreatraents iaom performed, cooling

Qitidp friperide BRifeEiRng, HoPHbofis, Bgf' ordboing device

vimlp'ﬁﬂd BgomIiTe mmymeeramqantss’:hémhyrigcrea?ng tresaovesait trsaimh?time and the
ere .ar 0 ir . :

PTG SPFch bl ARER. HLES he ViR yff p R Al mass

waipenaire a éenger cbaling dinfef duriap teath treatpent.ods. Accor di ng

to aspects of the invention, each thernoelectric
[00RB]er osmcoling to aspects of the invention, the device can accommodate

spatially controlled cooling temperature profiles which may provide at least the
following advantages: (1) increased efficiency; (2) decreased power consumption with
comparable efficacy; (3) increased patient comfort; or (4) decreased treatment time.
For example, according to aspects of the invention, the plurality of thermoelectric
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i ndividually controlled to cool different regions of
the skin to different tenperatures and/or for

wal2doB@s®nt tine periods and/or to ensure unif OPOT/US2007/064018

tenperature throughout the treatnent region. One
reason this may be desirable is that the conposition
obolérs il aIIdV\Sadjhﬁtﬁ@hefdr ahatoehidd eiffersnces batween $aﬂént§ Ib¢ selectively

body.. So ave, t hi cker |l ayers of adi,pgs

Bradine o7 ABRbBT &P om ok SPRT PLiSEbot A SPRETHIEA diierences of the

pewmnsenefeiahﬂalé HmdedsndIGétlSang thegthernfoelédifc WoORANGound bony
bon or .ot her .or affecé t he heat transfer

?Batf’ﬁ% aHent[c‘@ggg ” EBPW? hPTEEVALYSkct s of the N
LRNEE: oot PalRE. o prteidat bain BheoTieh ovine.h e costomized

teegpatoh. anTITnelvtduar phtigny's @Ettédnedfrﬂéﬂlhlﬁ@,tth0§w@:ﬂiﬂsﬁ’lfgsth@éfﬁbéﬁy of the
BSHERE. SPefFfhiub R ESERRTRLE G A e et Batricbt may be

pm‘-ldamﬂfled ioyf dltl‘ﬁoonxﬂ)ldrnqth‘dEOICesfrHYTH@\dewae|@fﬁtheﬁhf be spatially
eratueor ura n than ther

hi t [

EieTrL GoRaRren s RS BPpBITD oy iE-Ooel Filgareas.  Further

geﬁntageb?mmmorfead?ch beutiam:tomdntndw yafétylw éIIoW’hS;.; $p’at|hh@>ntrol of
i fferent areas e treat ment zon

081 8 ey, ORI FRTEAF B iy DR, fipples, hairy

greias kdogrsamauerdd, ipedsentd yf inpidntss kdweldyoorearpassitidigrtéhed sensitivity.)

tenperature. In addition, the cooling device described

[008Z] hasAtfhmadadiNarhtagabf aﬂiatial tqntrtooot the alevige livdlgiesaltitizing only a
i e, cool different ..

plbsit FHBF et riolerBe i iy Qi0eE o oPR e i Eing roatment. It
ddumtag@nas td QU884neTévicey &falt ahh Qn:cbmnioﬂa%l smanl aho Qhrlgégzreatment

ti d
EoRitr® Bt i At el i 1 Gle Sath Aot B, RElE Cofprea) or
pavi fﬁQJthﬁtﬂJ,ve(Ibeldengetrﬁuldpléftﬁrﬁémmu%%mfdmgumestmaiment time (e.g. a
c00

e Bl b e i e s r e
lnn@mtmslangelb&edmgroal of tﬁeﬁabéﬁﬂhctdoﬂ%a@?dntw controlled to a few
ortunlt rator. err.o n. addi .

GEIREL WAy 3 AR Bhih o e oty Faslels, SAfEaf, a frst
fggme%f theadooliny devite dun IUéﬂtum’whoff fagilé méﬁécongor@_@f&h of the cooling
ccordi ng. to aspect.s the inyention e device can
A6 e 3BTy Qo or st tesin of, Mo e idated, thus
mgmﬁg ktrestredtment m}onprmmeged\fmrtdgeaaé s;behfallyf Obdltﬂmbdl@atterns include

vanta creased. effjcienc ecr ease

SRR LT ol e ATt TRiah| BOR Anteide)Caening power by

altémamg&dermﬁelduﬁc coigrrihcreading 49olidlg &t aggichetdranlofditio provide

nme. For exa accor ects
b HIRTT ool R Baken, Srpes, Ui VeRBrshL TR, prd cb bpabigalgn pf these

sidtially ashtrotedpattedngrin dn@dradiit@badd fré&MmRAE eFicAEL \We®Ite treatment
s by sel ectively enabling . or disabl I@%@BOH ons

t nt
b b case pORBL S ISHETBLIOR AA VBl foLpatint Fasi1Br aBg saiew.
t he
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patient. One exanpl e includes disabling the
t hernoel ectric cool ers around bony anatony for patient
wa@eouBo8455Dr for power conservation. [0086] PCT/US2007/064018

Alternatively, a particular pattern of controlled

cooling may be custom zed to match an individual

pat i eTimesVargihg @odlind Pesildsul i te, thus increasing the

efficacy of the treatnent. Simlarly, treatnent

[¢0$8bns  fregertainngmaotimghts dmtaemsddsyed)ftemperatm'ens aagjeved, the

1.d f I t Vi CE5

WSS bk sk Bin e TG B P iar A iipg o fme. mhe

hogjingreyclet csamsbde yemmmednbytseparapnga -thled bedti éxcbaln@mga asrfaces 420a-g
t dv, 0

E’%‘l llég fsetﬂ ﬁ[étraﬁgﬁ?e?‘talrpééspa f't,?ﬁer gfgld; %ﬂ'%t? %% %Sé)l % &Téfv CF 104 can be

ﬁapphﬂdmahe samea giodioal ofﬂnaassknmras fesagbed abps, urltil muwdemh cells are

gﬁ@tﬁé{ﬁ tsan Qrﬂé V\%t fﬁ&%nt tg éuce\fl\g %%Bﬁ? S’%lgléc%gg e|n cilfpid-rich cells. In
aemthert embd;cym}ani[ ﬂ%&johﬁg ﬁemd:ehw4 calhvizendaied od asiﬁ’%ﬂéralportlon of the

S e lesGlne ot Shaflpbively %feagb”a'? 30F PR Gl et Rliancous

tazgetoegiorqui ri ng treat nent. i s advant ageous to use

one device that can accommdat e small and | arge

{0084} nenAlteragiivahs the tomling eteneants Be2d-g mgn pe.cgntralledaacgerding to a
te b

?Feijfe?anlgﬁ tnﬁ%—%&‘ng 8?(?9@ %@blFﬁ%sgging%tigé ﬁgll’)ln&%%ﬁhoggcool in a

BteeaedTMperbmee (pattgrn averr trae.neint paltioulare asowidingr tot Aspects of the

B Rl ©F SoBfdien: ing "SR ftho bl ACERS:, e folowing

adantagescafl) bmced okffiedntyy #2)f elecrbagedepower mensurhption with

SO eI AL 2 DOSBABERSELS Lm0\ ees, topmont e

(93 ]3] dxemplameoblmgfpawem mcladesecmidg rteg5°ofor 05 niihates owhrinmgg to 30°

v, vat hat cted re
B3 flinde GG o6 pe il iRbieS i AReBrel® B aStselS By present
megntmn, ady Hesireddinservarging lmomgaproﬁlblcgn cbemrogx‘ahmbd |nto the device.
@tgen inclu etretln he treat ¢
PRL SR & 4ol L ok REeRd QR et ol pecltedd BRMERiyoments.
Ahenaﬁmlyecat rdpid codlingr |te inayr iss sised) irc oader g salbem:ool the treatment
eri n arder to provj i form coo
Rt rerBinel S0 o Ra iR o100 dedte®s S8 miflfemayg preferaby
80 td tesdegesd pexlrhiputepand mokigstefeaddye3fito 100 degtess fed minute.
i ncrease treatnent efficacy, reduce treatnent tine,
[0080F as eOpewwxpected adugritage) obcohtioiling i the timertemaerature profile of the

RO 0N FALRRY s s RAMHY LS8 L8 RO Bue damage

tampe rcatuoledi sy amﬂrcﬁmgdhetrbie d¢ferppbimgdfithe todatinket regg:inonFurther

B oD R o B ) BLPRGBH S s, wn

imeestase patiearh gomépris ur f aces 420a-g

[0091] Another expected advantage of several of the embodiments described

above is that the cooling device 104 can selectively reduce subcutaneous lipid-rich

cells without unacceptably affecting the dermis, epidermis, and/or other tissues.

Another expected advantage is that the cooling device 104 can simultaneously
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fromthe skin. After a certain period of tinme, if
desired, the cooling device 104 can be reapplied to

wo b@s®3ass7 portion of the skin as descri bed aborer/ustont/064018

the lipid-rich cells are affected an anount sufficient
to produce a desired reduction in lipid-rich cells. In

aciettively redizdsubentanedeligidaith oglisdeiieqeovididg banefintal effects to the
or

l.i ed diff t [ f .t [ . .
BN ale? Shihms” SesB o teuRymaY st (roisianneagolageness.
collagenli bt_ﬁr&raet‘ibn,s Hwbmgealn@mafmetolllaggh odensitPOfidlease, collagen

ernative e.cooljng el enent -g can he
(Y. At o Rl Ha R RG): -Rie e pptuite, it s
exmectatgthat déirha thiokerdng abbweathe ieniatig sugaHidialr fat dlilesrwill help
BaBbF I SphSTBRLE A T AL AL Bhcelfa o e Anover
Fmac&?dnadvzi}ntaizl;miq Mhdtetge C@imllihmgieokciﬂmi oEan KUongirMetoat/arious body

t the . n vant ages: | ncreas ,

S ire i, sutiest Buddhelid BRRARE e SIS DR 30720 to achieve a
desined drcmibhtatiergl.f lt\(emndthe(rfé)(?e}cned agﬂm@hg&&i 'trlﬁlﬂthemmfil@g Heview 104 can

4 crease re n i me. e e ar olin
B ol erEd o a e EbBR eycen o 3B, TPt o &2 g ihrgganother
éxpa'&(égf advabtagerisities thee fyﬂtémg 0D @vith3hé _chrandmethiricwtngsuevice 104 and

ccordin aspects of e esent inv ion, an -
RPNl TRPSRI Tt 1R Ease el aRBiass Braat Anseficient
sudhothtihibie dhesthod des@ibedabtid €an Be @timihikbrearin ah @Rfptlent clinic or a
SR B SR o R SISO S PRI sy b ot e
ozlscﬂlila_g dedice Eperc_ammlb sitﬁaﬁgéc: mad:sllmtbo A Jf&gthérn‘,lini&m'mﬁ?y and allow the
cool.in at.es .i ncl ude 0 degrees per mnute,
Wcéa'bli% e?tﬁ?ﬂtﬁs 'ﬂ'bthfﬁr aﬁ%ﬁﬁ@éa PR ﬁut e, and nost
preferably 35 to 100 degrees per mnute. [0090] One
Eexpe ochaf reg CbolinunDevitds wih tahBluralite of Rofstake wr dovable
pr of idaling Eteamerdevi ce is that in practice, tissue is

sensitive to cooling rates and thus tissue danmage can _
[1992bnt r B pperatign.ctiet aagle | hejweere theatheabexehwpginggswifaces 420 is

Ldectbd 89 aBRhg LP AN tﬁHrcggﬁ{gpelgfh‘ébisgtg)zttaitbgeﬁ'ﬁg%Bpﬁrﬁetween the

re_lon own over a_n Xt en erio )
e slengnts J2Radeisseftgnaseleaied torerform thebeal exohenging surfaces

ted ' t . ,
SRR | Bou S R BhuaBRY B e SoRE (BT ARG fesired clameing
gEangemeng| yin rteel @mbodinenitshowous Aigyse 24, itoé apglel ketween the heat
. | . q S, ) g
Uy IASSSPIAALY cal LEob i 19 LS PSR suacs
82(e-g arecgeneoiliyrapptiear fos applying dive cooling device to a treatment region. In

FersbASEHELIR B FloiF] ol AR SIS KR HeT0E0 ¥in, 180" to glow the
cdniing devics toagrivo abaiackibjects badye die thef éraeadimenstyshown in Figure 2C,
{hac l:&gl‘ﬁg fjé\péeo% Fattier E&%&"tba&ﬁﬁ&ﬁ{ Y0 a subject's body. In other

embodiments, the angle can be any angle to conform to a subject's body, as would be
recognized by one skilled in the art.

[0093] After configuring the cooling elements 302a-g, an operator places the
cooling device 104 proximate to the skin of the subject 101. In the embodiment shown
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col | agen contraction, collagen conpaction, collagen
density increase, collagen renodeling, and acanthosis

W@ es@asssrl thickening). In the treatnent of cetT/ubt00®064018
it is expected that dermal thickening above the
herni ating superficial fat |lobules will help reduce

tmlagapma(vﬁmc@thﬁf al‘i@ﬂ Isuh iat genaratly iflapcanfigutakion), tmag@:)dlmg' elements
t he effect r ex cte dvant a is t
Sé%q gﬁée q'?féal I,?gglg 8rs ngt gy %ebc&pgya or then rotates or
mé@tl‘reﬁccfﬁhn@ deuib¢ éc totifgrmi ¢ atsubjgcty boay i Tige £b6ling device can be
el ement s t 0 _achi eve a
Ry B oo and A PRI SAILER Ao B AGBIornG fgstrap further.

dpeomaugol thegprédesure sedddt canrbebgsedonfdenss @b alarr@lr’@amébﬁlrd applied
rat.i nore, ano

Lo . F
0B he T csu BRteats TEF [ e el d S Re g0t By heprocessed by
trengtoedsdirgoait o4 day Id@la’y@élcﬂmﬁhetdw?dt?oégrcﬁmﬂu eThe ptressure can
oce 1.N n cQol I .n uni re C Cl ..
RS AlRetlbabadion, figsasady  uBeesndii of 388 Betien of the

b@ollad reNics méqﬂessmrarfooebtamtle Gdah bfé high&r than ghel ogitalic’ Bessure in
t .an

RSt 1, BHeCR, pobiobh s B85Y M intor Bt VBRI 1eBER " Asbling suor
{Stelsaﬁraeﬁwbtelsphﬁme effective gﬁ)otlﬂigﬁ of lthen ta:rganr_egiﬁhanrs]@l&ua@ dhere is less
e, cliniciap to other tasks with the
?ngﬁwm BRI Fo5e Besi\s@ea‘?@ hdieabRenedhbi vi ng cool i ng
RS g bbbt ® pdissdeRe ol RS 1d s SHERLS sicn or pressing
bgdmﬂethetdkm barabeecadiantageng fuatters effigient eodmbecmegil_bneral, the
tat . ne .
Siured Bl R ool eBerebite B Bhalir 6580 i BB it is one

seckatigd foo neomtbiaing éh@nbt@at bedyg kenperature ur Aseemesult, blood flow
%%Oa g,t o var.ious boH%"tconto rs of_ the subject

01
Gy e GEETP calck BOHSHLPOH r Bl IS 90101 i @ hiedt source that
esdndstaote mme scbmmg of theFduppdesnal Aat. tARssUBNGIF thelistd g ishedt reduced,

Pocihg T, S EianeaRs Hiestioe i L FoeBice 206304 TEay te specifc neat of
frenissadd huteiyy hansf tﬁ@lbldbﬂrdlr}tmﬂtmg thmugnollp]e figsLdeV | rmas,treducing or
treat t . r nment shown in ur.e .
St Blhge e ipuof 4bS heBlRERBoRs ST dupcie e Srciency of
ceuling APd @esit @RcdseiveUteatlogdNuih the dermisand spidemys. | n t he
enbodi mrent shown in Figure 2C, the cooling device is

fasasher Byrooelihg thecsulfoutamebos dissugh)tocd tempardiure llower than 37°C,
t he ,an

Ul RPUs TRITERh Pala o6 Boekctidy adirBos u PesBen e pidsymis and
Oétm|§ lof thle@ilb]em 10 have lowleP @3Nt df @ihs atardted) Aty gidshdmpared to

e undeﬁyl Fp -rllltcﬁ cel?szt%rrﬁmg?’rr\]e sotljgb(:f:[Jf?fl;\tn((g<r)uéJ Lsas%gg ngause non-lipid-rich
cells usually can withstand colder temperatures better than lipid-rich cells, the
subcutaneous lipid-rich cells can be selectively affected while maintaining the non-lipid-
rich cells in the dermis and epidermis. An exemplary range for the cooling elements
302a-g can be from about -20°C to about 20°C, preferably from about -20°C to about
10°C, more preferably from about -15°C to about 5°C, more preferably from about -
10°C to about 0°C.
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cool i ng device 104 proximate to the skin of the
subject 101 . In the enbodi nent shownin Figure 2A
wQ@ dv8/08955he angle is in a generally flat PCT/US2007/064018
configuration), the cooling elenments 302a-g are
initially placed flat against a subject's skin. The
U096t Or Theelipid-Atiatcefs %nn@y%ﬁfebbe W@iérﬁmir@,e\éhﬁﬁkiﬁg), disabling,

AP Ui Ee SR <k, o ehiig? deutir aledl. bBhREH B&Badouna by
theoky, gbdledtivaly fal’féctﬁ*fgr aipidfright |&6Ils i§pbdliened |t)z5 rédut from localized

re ure sepsor. .can s ense the
BhRIgre oh ey JPureed iy cRide el fempeLras ghaada not induce
bi‘yetameatwdnoioampidn@crf edlie eTlﬁ‘éiBrybl@lspcfahQﬁ ﬁlﬁedtHéYblilé}%r membrane of

5% Relip e Sesttel ioseringis Holpudhiy daade nopripa-in cels

éucspésayer%ar@bube%an B@P@.‘Mﬂeﬂgam@rpb&@tdr@&ﬁfalt Qfdu@é ch@%l formation in
or

evice, th ressure
g Sefsaiobfiia & aclheizves Euashe ANERAS bicfal ejabolism) of fpic
hﬂ’P@dl& & fupihee bnhi?&ebihe%dﬁét@w ih NguB clitBedUsCRdidR B cells Lipolysis

|on ressure enabl es nnre ef f
B8 o 5 BRMGecbY 1L CoP LR e GG PUSHE) phie Sympathetic
hewogs §ysamt o transfer core body heat to the treatnent
regi on. [0094] Applying the cooling device with
res e L0t SUuRj ct _SaS |n or pressing against the
Elkl n " Al gl .‘; i eve effici ent cool i ng.

(e ;
5 o A S B VRS R B
syitableafant useninntheaprocessirgntinibddy. témpampormnt/tmabe a computer
DA gy L2t e 0y SRSofB6 T 1Y SHBEN R Yamming
tmguagﬁolsm:g a$ ﬂﬁheCsubplrQQMmmgt langgageuicdnd icant be presented for
FJ(&?JHOJ lbgo g)FnLPBf f)r%gg& ?’94500{1Her\%nton§ n‘ﬁ@%ﬁ%f&%ﬁ‘gf the source
I Ssues re not only renov e
bedet aodl adjecttarsk bg’@ bedesatao behstbrem!f oh raa cbhtputér -readable storage
G AR SAER el B0 e W e 0 LGRS, Ty mocuies o
pmcessvpr%ﬂe:ahhecledé lanummynmxfule:eM | angatmbdsawwddle 946, a process

FRGR 4720 D8 SRR’ 20 207 HT6 RS, AUEY (BAI 851, in anotre

embpdiment) tiee bofv\mremhaﬂmlésmo cnruprasented forigxedutiondly the CPU of
s%egfor&eavgea% Vil aﬁautngxmgféngq dfle! [ Jeperal, Lhe

erms an 101 have Iovver

TR S B opaRb" Al oo %wwa%asae@ggasﬁdo@tef thout, such as

TRRS
piosssresatpdeicandsenirolsdlégtipos, rrind momumat@uae laycemeﬂ mformatlon or

, . i bty
SRR SBL ChmbERRL M 5e Bkl 2ok g adeocu o
exjapizes vedoydsyfineudingl operdtieg Eramefiers a§4tq®rator activities 956, and

Bal54 Bk LS AT @ rom o
database 952. Any type of database organization can be utilized, including a flat file
system, hierarchical database, relational database, or distributed database, such as
provided by a database vendor such as Oracle Corporation, Redwood Shores,
California.
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302a-g can be from about -200C to about 2Q0C,

preferably from about -20C to about 100C, nore
w@e@Boes®bt y from about -15C to about 5C, nore PCT/US2007/064018

preferably fromabout - 10C to about OOC.[0096] The

lipid-rich cells can be affected by disrupting,

§0098NKi NPhe Girecdsi mgdulé&ezta g¥hetgtes oMbl ng:)aumé base@ on sensor
oun

th th b
Capefiog Sl A e Aftp Binpiteionl dePBiates RS AMAE P based on the
b@rltroe\vedatﬂ@s r Q’Binldxaﬁ'fpwmh@mtpul efodiney 956|dah2c€drw9nﬂ toé generated
oty Feriblescrys the foodss adtie, b i R A plifut dffals So2 suitable
?a_ﬂ%\_ cure@bairsntqmrtagel MdUuBatérheTHm ploaysdor rmmlfpﬂﬁmwfcan include the
5Bl reeflk, 851,15 R RS cPntn e uoiig TRSs<ipr fgacings se0
éﬁdi b?tpuf:figndﬂet%izcwllaj&@kn@ds_ sImea%rtﬁé l:bUfpﬁilt teade ﬂmiu@\&swtable display

or 0 - S
Biiileisd 20 Reruoee A <oaps e poaesseesnth ASpipy B sensor

Irdaﬁlr@élgeboaehé sutbat devidena0. enhance the reduction in
subcut aneous lipid-rich cells. Lipolysis may be

ﬁ({cﬂﬂ eﬂ}: edUbless chm@lcomelxﬂ clemo satuires iofrbingisa gthﬁédghmhﬁtHeOdescription
0 e t heti.c,nervous . n ste .
80 I ERD e s s GehREr ;EaRb g Tand PTG pBig Bt Bued in
eh agitseresifeam ag opposay toran eefuswarce emtlﬁSQ’F&é; thﬁt is to say, in a
sui t ahl,e e in.t o ng. unit 114. Ea
SHisponcheaine. BE net e ey YB3 dnd s oEailerar Bigal number aso
mi:mudeslse plurdl oe amgmas ﬁtuth@rh eesdectlvelyg whe that digimsluse the word "or"
ranm SucC a ++ rogr amm
PLRgee "o TEGRT SO oF SR, Lol NEB U opyl Bhdne following
ﬂfédp@iatubh@@éﬂ@ﬁvo&iﬂr%ny B éhevitamo Usthiertist, eiliesfttied items iwthe list, and

th d t d byt d b
gvsﬁv@ﬁtﬁ%ﬁ%&%ﬂﬁ@% PE&Rt o st or age modi um or

RRIBR, GBS oBeve, ARlkd e SanlBRs. A rBe finenis bt g JfveRtion are o

mtghdled tO 844 exaamwabaafnmmmd |avéh4|6n t@ﬂw mreeiss formodis@osed above.

i 0B PR 1 3B LR el S8Rl s
f‘dbdlwbﬁstlﬁlbhrﬁmsbﬁarmrueﬁqnt\/eﬂnf mbdlﬁdairbut laenpbysikid avithiRlthe scope
rver i Stri

t
BB AT e s BoFE akilgth fie Sevant ol vl BHrR0uzE 5oL Sxawle, while
Sleps atedpresarmtat én ayenasdér Qmﬁstl\eﬁﬂﬁlﬁdmhzmsd?wéﬁqﬁn steps in a
conmmuni C I.NT Or

[ i ons, s the acce . tion,.
et ofkrond oA HEr rEBMDRER SELHRES Hrai,con Be 'Shbined to
provigeseithty embadingk@itabase nodul e 946 organi zes records,

I ncl udi ng operating paraneters 954, operator

joot102) t i Begéiepal, tiedkerms used in the following claims should not be construed
to limit the invention to the specific embodiments disclosed in the specification, unless
the above detailed description explicitly defines such terms. While certain aspects of
the invention are presented below in certain claim forms, the inventors contemplate the
various aspects of the invention in any number of claim forms. Accordingly, the
inventors reserve the right to add additional claims after filing the application to pursue
such additional claim forms for other aspects of the invention.
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alarnms 958, and facilitates storing and retrieving of
these records to and from a dat abase 952. Any type of

W@l 2108/03¢567 or gani zati on can be utilized, includP@mUs2007/064018
flat file system hierarchical database, relationa
dat abase, or distributed database, such as provi ded by
podagpbasee wanow embobinmitsOdesribed@bpes @hn @e, cdasined o provide

h , lif ja.[0099] Th dul.e 948 .
bifer b imsnis G orRe it cetnb abS el gy isgtions. U S
P&ent aipliddtionsutddignMpaieh®, Sofkkigie pRitat eappichtiuts and non-patent

E@nm?{i%sgrgﬁa‘ér% f}ggrﬂj q%%gtgﬁif&%g%g%%(\éra ﬁs&%{?bﬁtﬁéﬁ%ﬁicaﬁon Data Sheet
gRNAEGh A teROErEdl byvidfdréidec i theipentirey. PXspeetsof sl invention can be
948_|8t@ 4-20 mA out put signals 962 '”'tﬁﬁle f?r q_ | ;

Aoriied. Enprestan & CRPYRRlnG Y CesTin B pltally GF ceoling elements,
fetrhaijaédndusidie dévideddgith Miiots TohRyurdtas] endbdndepts of the various

di spl ayi ng, printing, or dowl oadi.ng t ensor., .

paahion 2oPGistbanend ohlcasbinap Toude veh Tl cabbadimnts of the
mvehttm. out put device 120. A suitable display nodul e

951 can be a video driver that enables the processor

poA04p dTRedeawnd itharetiampes eadibegmalé Qo ahe tilveentioh pritlight of the

devi 120. . [00100] .Unl t.h text cl |

Ao detaleg ansPIReoD. (PrhebRanduing RIow0G 8! Bl tem pag shoud

Fbtﬁbmonétit‘l.%d\él@rldﬁit 'ﬂimmpérht&m, to the Csmslpci'ﬁ_s ierhodingarts dizelosed in the
| Ke. alre 0 con rue I.Nn | NCl US| V sense B as .

Shsiicalon g hen gt o anauRh b csarsue 18 SR8, gooling that

bperafd¥.in bbcotd&RRSEitOthe "ddirts UAL &G dingiyt the divehtion fsatbt limited by the

Wrds using the singular, or plural numnber also jnclude.
Heore bt Toster FRythoRr 5 orhsceteTiRed R by etpling; deims.
clainms use the word "or" in reference to a list of two
or nore itens, that word covers all of the foll ow ng
interpretations of the word: any of the itenms in the
list, all of the itens in the list, and any
conbination of the itens in the list. [00101] The
above detail ed descriptions of enbodi nents of the
invention are not intended to be exhaustive or to
limt the invention to the precise formdiscl osed
above. Wil e specific enbodi ments of, and exanples

for, the invention are described above for
illustrative purposes, various equival ent

nodi fications are possible wthin the scope of the
invention, as those skilled in the relevant art w ||
recogni ze. For exanple, while steps are presented in a
gi ven order, alternative enbodi nents may perform steps
in a different order. The various enbodi nents

descri bed herein can be conmbined to provide further
enbodi nent s.



[00102] In general, the terns used in the foll ow ng
clains should not be construed to limt the invention

WO eooslososspeci fi ¢ enbodi ments di scl osed i n the PCT/US2007/064018

specification, unless the above detail ed description
explicitly defines such terns. Wiile certain aspects
of the invention are presented belowin certain claim
fornms, the inventors conteggm, the various aspects
of the invention in any nunber claimforns.
Accordingly, the inventors reserve the right to add

itional clains after filing the application to
Bﬂ%‘i@”’such additional claimforns for other aspects
of the invention.[00103] The various enbodi nents
fascrihbed @y Afdé\ﬂée ke reMblhg fdat ﬁorﬁrsQBblﬂgnédUstllbﬁf rich cells of a
enbodi nent s. the U S "patents, U S patent
appl i BHIPSHaYNBSKIPaEITBRISINGL. S, pat ent appl i cati ons,
foreign Efﬂd?ﬁlttfof ¢SViRY BRNAACHIAgRPRBIdaCR bR B AR the elements to
non- pat ent publications referred toin this
speci fi cat i orfotaR|/Rtiveite gach ether AR Appl i cati on Dat a
Sheet  ar @nhbRuPHBLoBIRILIBAERE haly asRMSHEBASE sdrféc&he' r
entirety. Aspects of the invention can be nodified, if
necessary, to enploy cooling devices with a plurality

85 COQ' | e edo%m‘ﬂ]rjévrcé hr diginl Y, GRBANE ke %n&l@Vbé’cﬁéeH\"tﬁé‘ cooling
various configurations, and concepts of vari ous

pat enelemeatspganch fotied fr@'ﬁdibﬁuiﬁ |t@e§PP@ﬁrﬂ3'5 to provi de yet
further enbodi nents of the invention. [00104] These
and ot her changes can be nade to the invention in
lsBight 3of Théeoeling\devigetdhiclaia 1dwbereinpthe saclinardeyiaedpans an arcuate
inth used shoul d not be
const ?%%%léog%mcj% Hgﬁr;mntog%trlibiér] to the specific
enbodi nents disclosed in the specification and the

ugd (i LWNEL,
rﬂat mépe J{\ c%glﬁ% g%‘@g‘? arnbiée%vm? wﬁﬁﬁr Egﬂngﬁlﬁn& re?@rﬁroh Ehvice to
Accor tilergiably retain thevedlingatevice onat subjeti.t ed by t he
di scl osure, but instead its scope is to be determ ned
~entirely by the following clains. CLAIMS | /W claim
feai ] &. #Aheomloing) dibwicecef femimr &nwherain Hbat cdofiogn elements further

ki . CABRRES B HabE i dferr Gim BUBR R L irace members
hi ngednd a pharality af ffigid gotsah flaia dolrrafnmleatlentvsthttberfbtdadzrmmber and

o1 eneiErlrhiB YR RO Fin, SIS 36 oMok Biafigl o trquan the fuic

cool i olgamisari ce of claim 1, wherein the angl e between
‘the cooling elenents can be rotated fromabout 0 to
about 45.

[c6] 6. The cooling device of claim 5, wherein the fluid in communication with the

fluid chamber is circulated through a device that chills the fluid.

[cT] 7. The cooling device of claim 5, wherein the fluid chambers are serpentine
shaped.



[c3] 3. The cooling device of claim1l1, wherein the
cooling device forns an arcuate shape configured to

W@ eouB089551 0 a subject. [c4d4] 4. The cool i ng devPCEUSL007/064018
claim1l1, further conprising a retention device to
rel easably retain the cooling device on a subject.

[65] 8. The ceolg devisteyi €aindh, Whaidin the Mtfhhﬁldl‘erﬁé}% are fluidicly
el ements further conprise a fluid chanber in

coollncﬁ1
t her nEPMESIBTUR SRS on with the i nterface menbers and a
plurality of fluid ports in fluid comunication wth

the fluid charrber and V\herelntheflwd orts ar
E¥nf i §ur &° €8olNg 4v139 of B2k e drter &ﬁ"tPHF'Bagﬁw“teﬁ'@a"V conductive

f 1 ui desulphing %Pent[ iedto dMMtérfsdel U&Né@ﬂﬂh@&:oefnﬁcbwldg &nd the skin

wherei n t he I n conmuni cation W th

chanb@t theSuBject [9l iaerease Hesmghcanduefity deprren tEﬁPPPlg‘gtci?é"ce and
f1 ui dine[skifl of the dl§edto0l i ng device of claim5, wherein

the fluid chanbers are serpentine shaped.[c8] 8. The
cooling device of claim5, wherein the cooling

%llo?me% STRE ®oblinY dbGtd of UMHACT HherinS BACHE OF ﬂﬂé:%]uréirty of cooling
hé cooling device of claim1, further conprising

t her malementso e @ fise sidsup thegMalgearomupisaliQng wits taﬁ correspondmg
i nt er fiaGfacBeener LR PRkt AR GBpadid e fifdtl §id€fin thermal

the subject to 1 ncrease thernal conduct Ivity between
t he ce@NMygicaian wih fieicarrasperding errmﬁ%legtumhéet exchggger, wherein

10. The &RMhd @%n%‘t’ '|§€od?§u@de%&uceV@?én%é?at%?§Bf ®k thiyRt region
plurality of  cooling elefents has a first side in

t her ndlichc Branliricerigh eeliswint Hiet Fegictoaiee afiRmted Vdile sy lipid-ach cells

”e”bebroamaté tSPeHedt &&sngﬁgeaﬂf&% drb ﬁofé@ﬁﬁcasmgl affbdled.
t hermal conmmuni cati on wt he correspondi ng

t hernoel ectri c heat exchanger, wherein the cooling

Fllfjmeﬁ"i The C%flﬂﬂ%hqe?ﬁgtgf CRAHCE f(;ﬁg%@%@ﬁ@?iﬁﬁ? fsehbifig element

region s liprd-ri he regi on
ar e aproximaiel taval leest poa -of thei interfRehmemibeEs. pr oxi mate to
t he heat exchanging surface are not significantly
affected. [cii] 11. The cooling device of claim]1,
fomt her ¢2nprThs enyling devies ofplainehdurthepcomprisings t o at

| east on f?lfst tté]'ﬁ?érgfu% fs%%&ngeé]?ﬁﬁﬁt 8o‘§drg;telt% atT I~l%1\st one of the

cool i ng device o

t enper at ur e setesfacg nmmms]tforpdemtmgtaatempeiatureeafsa cmanSpondlng

of the interface member; and

a second temperature sensing element proximate to at least one of the
interface members for detecting a temperatUre of the skin of the

subject.
131  13. The cooling device of claim 1 wherein the hinge is a living hinge.

c14]  14. A system for removing heat from subcutaneous lipid-rich cells, comprising:
a plurality of rotatable cooling elements moveable relative to one another
and thermally coupled to a plurality of thermoelectric cooling devices
and a corresponding plurality of heat exchanging elements
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interface nmenbers for detecting a tenperature of a
correspondi ng interface nenber; and a second

WO 0008B5Ur e sensi ng el enent proximate to at | PEFUSINB064018
of the interface nenbers for detecting a tenperature
of the skin of the subject. [ci3] 13. The cooling
devi ce of cl ajontalnether @isegibeted ifnagre rotat#blé and oenfiyuregieto reduce

i4] 14. A t f at b
bt t-11 h och FoTpecaiis PER Fioskrepbt antr (e ipest i sl sublect

cool i ng el enaptreduevgalbmperitatiof dipidaicansligiotieeregimdsuch that
thermally co Iurallt

cool i ng devi Lcigg?g'ﬂzf'%ga ﬁ? PESTHAS ’ﬁf@m’tp?r}fﬁpgﬂ%e‘lf’s'?eo?orhléoéq rich cells

exchangi ng eligtrnépicarniifaneatbt ellostartiay@ifscest; ananme

Lar gt r 8gh oGee" FWEcluBE © F <oRIN ey et fo Rlpsate neat

reduce the tejgperasdibgtheicobling devidech cells in the
regi on such that the lipid-rich cells are
substantially affected while non-lipid-rich cells in

%c eps.der M STHY sk of BB amtm&héryco&\ﬁrfri%mb&dcocﬂlﬁg uimt |n thermal
| uid chamber qu;dch led to th Ilng

to di SATRAPEIRLI et SRATRRET ARG CoBR9UTRY TsdlYiding & coolant to
[ ci 5] thboollitedsdice. em of claim 14, further conprising a
cooling unit in thermal cormunlcatlon wth the fluid

chanber and configured for providing a coolant to the

;& Ap! 1 Ag devi Crhe dystdhh ol@#aln:rhg %bﬁ&rﬁﬁns@ﬁgﬁ‘h 'ﬂhﬂtj5hne between the
urther conprisin id line between the coolin

uni t 6eRING HEilcaed %i*@ CG@Nﬂgcée\é‘Eﬂ: guethahatithe costing ngce is in fluid

devi Ccgorhfuhiafidrivith #RBFME @l on Wi th the cooling
unit. [ci7] 17. The system of claim15, wherein the

cooling device further conprises a sensing el ement

REAXI ARt €hd %é&tev\meﬁaél%mﬂmg Fheldhit tHaeadolifg Hadie8! fldher comprlses a

sur f aces, rein system turther conprises:
pr ocesensing elemeaiRrexinwte tocatieast eae phihe gat exshaegiag ﬁk{ﬁaces and

el eney e,@ﬁpth@gggtbgwﬁqe,t&m@g@rt el ectrical signals

fromthe sensi ment 1nto an oper at i ng par aneter;
and a daab@Sesser eivt plesticaly commwaisatian te thaesysHigeglement and

to store the Qp&OGEHR convert electrical signals from the sensing element into
an operating parameter; and
a database electrically connected to the processor to store the operating

parameter.

18] 18. The system of claim 17, wherein the processor includes a control module
for controlling the temperature of the region based on the operating parameter,
wherein the temperature of the region is controlled based on a selected spatial

temperature profile.

c19] 19. The system of claim 17, wherein the processor includes a control module
for controlling the temperature of the region based on the operating parameter,



paranmeter. [ci8] 18. The systemof claim 17, wherein
the processor includes a control nodule for

w@eous/084557 ng t he tenperature of the regi on basedr/osonies4018

operating paraneter, wherein the tenperature of the

region is controll ed based on a sel ected spati al

t enpeand WiBerRinOfthé etenlpertlirel ¥f fhle region €8 ebntadilatl Mbdskd on a
wher ei n tFF F‘ﬁa%essor incl es a control nodul e for
cont r BiEdFEgM MSYALYIng B ¢ he regi on based on the
operating paraneter,and wherein the tenperature of the
region_is controll ed based on a predeterm ned

ferdre- ¢%r £ GoQlIngG SFY'F%fW[%’?GY’“@@eawr%cﬂupﬁ&awsd@'q%‘?h cells of a

r enovsiged Baling SR S410 LG eGHsrisingPi d- “ Ch Ce| I's of a
subj ect "havin skln sai d device conp

ol ural i 5 RMTERYSTicRRIng BREents, Sast RAIG £oaINGBEMegt being movable

el ement bei ngeERVAR] gh A@h&nt ¥6olihg efiingiflj acent cool i ng
el enment, wherein said cooling device is conformable to

t he ski nwsﬁreem%a'@ea?l@s@ewpezﬁqonﬂma*mé%%wrhaf thesHBigct.

of claim20 wherein said cooling el ements have edges,
wherei n edges of adjacent cooling elenents renain

sest dht T IC9°|b"SrQﬂVIC€I of (ciina ZOvhstreiB ;Said] copling glemenggchave edges,
cool i HHerdfY kBGedbf %nycghtzgodﬁﬁgreﬁ‘érﬂerﬁé“r@m‘éﬁpkuﬂ&antlally parallel to
el ements are rotatable with respect to a plane in at

| east €HEOBET ecti on. [c23] 23. The cooling device of

clai m 20 wherein said cooling elenents are

thernoel ectric cooling elenents. [c24] 24. The cooling

weari c@2.ofhe caplimgx@vicaraf Ifam 28 mherein ﬁgldapoplmﬁlan@nts are rotatable

subst !}vﬂﬁg;fs @gﬂ[)%' ;ﬂa intht Rl Gid di {)béc%n 000' ing el ement s

are fixe ose on sald substrate. [c25] 25. The
cool i ng deV| ce of clai m 20 wherein each of said

[’Léfrab{at#‘h c&‘ﬁﬂ%tﬂ & reakis, | %% dit %‘?ﬂ i séléments are

0 at eas one er cooling e enen
at t acthegmoelectrie caljngadenenisol i ng el emsnt.

[c241 24. The cooling device of claim 20 further comprising a flexible substrate,
wherein said plurality of cooling elements are fixedly disposed on said

substrate.

c251 25. The cooling device of claim 20 wherein each of said plurality of cooling
elements is positioned adjacent to at least one other cooling element and

hingedly attached to the adjacent cooling element.



