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[0004] Liposuction is a method for selectively removing body fat to sculpt a
person's body. Liposuction is typically performed by plastic surgeons using specialized
surgical equipment that mechanically removes subcutaneous fat cells via suction. One
drawback of liposuction is that it is a serious surgical procedure, and the recovery may
be painful. Liposuction can have serious and occasionally even fatal complications. In
addition, the cost for liposuction is usually substantial.

[0005] Conventional non-invasive treatments for removing excess body fat typically
include topical agents, weight-loss drugs, regular exercise, dieting, or a combination of
these treatments. One drawback of these treatments is that they may not be effective
or even possible under certain circumstances. For example, when a person is
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 is an isometric view of a system for removing heat from
subcutaneous lipid-rich cells in accordance with an embodiment of the invention.

[0010] Figures 2A, 2B and 2C are isometric views of a cooling device for removing
heat from subcutaneous lipid-rich cells in accordance with embodiments of the
invention.



heat from subcutaneous lipid-rich cells in accordance
W th enbodi nents of the invention.[0011] Figure 3Ais
wa@arooenaiosd ew and Figure 3B is a side cross-secpP@DNst007/062508

view partially illustrating a cooling device for

renovi ng heat from subcutaneous lipid-rich cells in
accordance with an enbodi nent of the invention. [0012]
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[0016] One aspect is directed toward a cooling device for removing heat from
subcutaneous lipid-rich cells. The cooling device includes a support with a first portion
and a second portion, a first cooling element having a first heat exchanging surface, and
a second cooling element having a second heat exchanging surface. The first cooling
element is located at the first portion of the support, and the second cooling element is
located at the second portion of the support. At least one of the first and second cooling
elements is movable along the support, and at least one of the first and second cooling
elements is configured to rotate for adjusting an angle between the first and second
heat exchanging surfaces. The first and second cooling elements, for example, can be
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| ocated at the second portion of the support. At |east
one of the first and second cooling elenents is
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[0019] Another aspect is dlrected toward a system for removing heat from

subcutaneous lipid-rich cells. The system includes a cooling device having two
rotatable cooling elements capable of achieving a desired orientation between each
other, and a heat sink coupled to the cooling device to dissipate heat generated by the
cooling device. When placed proximate to a subject's skin, the two cooling elements
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 in the epidermis and/or dermis are not
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[0019] Another aspect is directed toward a system for
renmovi ng heat from subcutaneous lipid-rich cells. The
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heat removal rate from the subject 101. The processmg unit 114 can monitor process
parameters via sensors (not shown) placed proximate to the cooling device 104 and

,(_
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adjust the heat removal rate based on the process parameters. The processing unit
114 can include any processor, Programmable Logic Controller, Distributed Control
System, and the like.

[0023] In another aspect, the processing unit 114 can be in electrical

communication with an input device 118, an output device 120, and/or a control panel

122. The input device 118 can include a keyboard, a mouse, a touch screen, a push
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unit 114 operatively coupled to the cooling device
104. I n one enbodi nent, the power supply 110 can
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104 to effectuate a heat renoval rate fromthe subject
101. The processing unit 114 can nonitor process
paraneters via sensors (not shown) placed proximte to
the cooling device 104 and adjust the heat renoval
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cooling element 130a and/or the second cooling element 130b can be configured to
move along the support 128 and/or rotate to position the cooling elements 130a-b for
applying pressure to the treatment area during operation. These features are described
in more detail below with reference to specific examples of the cooling devices.

[0026] The first and second cooling elements 130a-b can have many similar
features. As such, the features of the first cooling element 130a are described below
with reference symbols followed by an "a", and corresponding features of the second
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one exanple of the invention suitable for use in the
system 100. In this exanple, the cooling device 104
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a second portion 129b, a first cooling el enent 130a
| ocated at the first portion 129a, and a second
cooling elenent 130b | ocated at the second portion
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to be a handheld unit for manual operation, and/or it
can be strapped or otherw se configured to be
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2 18 e Pt Sty ot J1CRb BN ENnS Sfitacer 18 T4 s son Planar (..
cuo@d| Mapetddynea) Thelirst arerfavel meémbar H8R3iaag HS @ansinatted from any

E[’h%lﬁ nREfia V\ﬁhgaﬂ%n‘ﬁg égn%cﬁ\ﬁtly Cgaetgn1 #Haq d é@?\%té%@tep°KeIV|n and

ousl ng can e const rom po )
NP §P(%mplﬁ§t e thergyah praauCtiyiby ds m%[ﬁdyhéf‘ Q)f‘ héfatts/Meter °Kelvin.

B@rrtpwéﬂ 6f $GitaBle mb@naEhaclaas@ramrﬁin@.ﬁq bher hﬁ&:&lsngxeia?%aoys graphite,
in Fi gur e 2A 13 eneral I

ta It.can .
RRCangob e ety rBaTRap comonn “ndufh bl Rge nevole
re¢rabriane. ¥80furthen desaribled belave Mitdgeferdnaesto Frigyres faard 5, portions of

tHEHR]h e%@%@(cﬂéﬁﬁ r‘@s@rfafléer 55141%?5 H@(SHWIQ& SHI%té’?l%?WIth 2 thermal

131a for transt rrlné fromthe subj ect 10
cgRdutiviinisse thand 05 VY F’M%@( 'é‘;‘('&'ﬁanm ng surface 131a |s

ﬁ rglxlcﬁbéo g'? a(r:%Ongg%lsrrTllfg exarrplﬁj Wé: ur&? f{gleast one sensing
ainmwdﬁﬁaacpw@uateetcc the Tingd Iﬂeatsethan@ng asefagentida. 1Jhe sensing

e‘a%%”?é ednidle f&é?ﬂbé@én%kil&%ﬁ:‘sﬁ vﬁﬁxt e ﬁéatviéﬁzhaﬁgmg surface

conductivity greater t Watt s/
13;@1 \Alﬁpmg’qy@ly, it W@MW%;@&:@E?% or tpﬁtgrqdﬁeﬁrqﬁ the surface The sensing
elgmnehtctdta tah inelutler £ térnperaturd SéAtdrs aMpriegsurékangb.a transmissivity

seF%cﬁ‘nB l??- glst’:ﬁH&% %Phseqrngﬁ qflfrféoﬁnﬂ rét%hggre aﬂla gglljg'ésn()s% an infrared

SEOsYNer ary etherdesited seagwp dguqnéﬁxamplef, the gensingelgingati135a can be
d @erﬂpéﬂaﬁ)ﬁébk&%‘?”@drﬁi@@md’“ﬁofMé&ﬂﬁé ﬂ@%mp@ﬁuﬁ@' 8fVthe first heat
excrtlat]ngrmegf Snrx ar1°cee1é1o a an or e temperatufe gip [he §<n o? the subject 101. For
example, the temperature sensor can be configured as a probe or as a needle that
penetrates the skin during measurement. Examples of suitable temperature sensors
include thermocouples, resistance temperature devices, thermistors (e.g., neutron-
transmutation-doped germanium thermistors), and infrared radiation temperature
sensors. In another example, the sensing element 135a can be an ultrasound sensor

configured to measure crystallization of subcutaneous fat in the treatment region of a
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the first heat exchanging surface 131la can be an
insulating material with a thermal conductivity |ess
WO b@n/101085 Watts/ Meter "Kelvin. [0028] The fi rBCT/US2007/062508
cooling element 130a can al so include at |east one
sensing el enment 135a proximate to the first heat
exchangi ng surface 13la. The sensing el enent 135a, for
exanpl e, can be generally flush with the heat
exchangi ng surface 131la. Alternatively, it may be
cessed or protrude fromthe surface. The sensing. ‘
sUPIERE b Yebaabibseamniadie sorumBiPment 4350 raghe ap opfical or infrared

spnmsnmﬁgmedso rmorsitdr raariﬁﬁigésif\ﬂhé Yrea8@msi®lregion to detect, for example,

Eld‘éﬁgﬁ‘l %?ca?‘ ?Jé%% S t%r{he (ﬂlf nq‘hé’ esgﬁ§n%9%gr}ent 135a can be in

ens an T nfrared s
e&f@mqaéaolﬁmmaﬂom rthbhﬂsem(mm uriite1 Beviei fy elasmata direct wired

cORBELi6ANa REWRNRNBHNBEAHrEarRPaEORir08Y d&Hieefb} 0 Measure
the tenperature of the first heat exchangi ng surface

[Q®B] anditer cadiiagtdavizer t04uc#n Airthehiciidena dfountifg SIdhe®t136a that
caagr}l g ergf(écg@ilnﬁ elélﬂgntt%% ?ﬁeuf r%t ﬁ&%?ﬁ Q%f 91 %l{pé)ort 128. The

con ene
"ﬂ%\t'@ﬂ Eleregnt 1362 @a@@mﬂgman @a@m @sb?deJOIQ iatketgiriag, or other types

of ﬂft@l@b%t jﬁfﬂ% S8U%aHIS bbéWﬂg{édﬁcl%Jbe P GRURGAMItddeS] BAIRPESings, roller
m st ors

d h
R BITRRG bR SRRNIT omnd it iRt e Pyt Peent 136a can
ageerdinglyr be exbnfigahedt ioomtateuperowpler thes irst aosling leleamatthE30a to the

sB¥PEPY 8. i Gerbfn h%df?r]lé?ﬁée Hhe ﬁ%@@o&fﬁpl éz?gméﬂt Hﬂ%r&%oﬂé‘fﬁe relative

sensor contl gured to nmeasure cr

2 e PRARAA8 1 B0 FimenFiens K'e@t:#@ﬁtbyraér@vvo?q) gichdaaidhe angle between
tHen figse tananssdond et raxcRandinte sﬁrﬁlfdsn%ﬁl-@ réaﬁtbelaéjasféan In another

e%oﬂm'lémt {I'%aillrﬁp c?c')lglfg[ rﬁgntf g:gf gﬁ[,]arf o %tgtgi ctﬁreechjgnensm%s relative to
tl@@mﬁ’pé 12§F(B@Imdlmt6¢)bwgnr@m)@|and|8)r eactions to the

treatment. The sensing el enent 135a can be in

[0430% ¢ 1 | A\ PPRGHmEFATERIE o thaameHNiingelpmest 436 icludes atfirat mounting
bdse 1340an® s dEphHe 137a dbﬁ;ﬂ&! toMheashse qunéwlaﬂ@tatable or pivotable joint.

=D REBENT ok RS B B BRE oP gt R BB Bof SOXiED inets 13080 to
thep awRRONY 133xeﬁ@nﬁngl3 eetween theo st emdt $reohil rissat coohanging surfaces
184 é’-Bﬁan B %jdsﬂaé h ?of' 'chz?ﬁnplBo b5 i PBwhR S l&flret IR i H‘EQ[" ind second

% e:g el ement 136a, for exanple, can

oo i {45 SanbBERTPRllY PBFIBL RaracAsas. of.. have an angle of
gendraliya®i betiveientiise filSt ahdbeeonadasat Bg&an@ﬁglﬂEﬁacbslﬂS%-B As shown
rﬂle’gu}é f%ttﬂg fIch ar@ééﬁoﬁg% blﬂ'%seleﬁw%h | 30% cérp B2 lge:rgrr y co -planar,

and our na e nDun Ing e
L. qs@a\@aam argle rQiumeyaIUeWQorhet\g@ﬁrewet first @ndtsgisbpd deap exchanging

stiffeceki 133k-1 OWithNthe bR mbdRfing Blehitits 4HHLRH! aﬂ’ﬁgnglé 'df about 0°

Cgliz»]cg 1t%8t geglgql g}e : Sﬂrstt arl]ned gecro%%l h%%?le;cé]%ngmg surPaces 1%1 a-b can be

achieved.

[0031] The cooling device 104 can further include a shaft 133, and the first
mounting base 134a can be attached to the shaft 133. As explained in more detail
below, at least one of the cooling elements 130a-b moves along the shaft 133 and/or
the shaft 133 moves relative to the support 128 to adjust the distance between the first

and second cooling elements 130a-b (shown by arrow C). The shaft 133, more
-8-



to the support 128 in two di nensions (indicated by
arrow A) such that the angle between the first and
wa@ewanaiobeat exchangi ng surfaces 13la-b can bePCT/US2007/062508

adj usted. In another enbodinent, the first cooling

el ement 130a can rotate in three dinensions relative

to the support 128 (as indicated by arrows A and B).

[ 0030] A specific exanple of the nounting el enent 136a

i ncludes a first nDunting base 134a and a flange 137a

SRR LRehBE pERRn B LB B Pl WBpS o e
egvemset ohalt least] Qnegoféh@ necphhg ele30entd 180a-birelafveiwothie sLBBort 128. In
tﬁé"SmBB&l'rﬁean §F|8\ﬁﬁ th H&ﬁré 2 Sthe "ﬁléég nﬁﬁﬁﬂﬁg bEE@H 338( %mﬁgﬂﬂtached to

Sur 3la-b can Ju St
th%sfﬁ%fﬁr% apd a ??FQ"F’W%‘{""&% hasgdethicicthe |srsﬁ<@pdeq><mﬁategement 130b is
coBfiardd sach treat gmweécainbyn@.&mab lbake t1 e41@aa|h1 sﬁuehsbng ithe2shaft 133. In

olfl?eV% ?I]\tg \%hgtﬁg efﬂ'é?{ my ng C%ga\é\%%gga i Aéé ?ﬁgcsl%éj muntmg base

Secon angr ng sur
181y a8 QB anﬁQUlﬁFir’@t Sbﬁﬁjabegdha def 138 eThamshak 133 is generally

c&ﬁ&ﬂlctéd?%nb pdRRGE rhteffs PHARAE, cbrafnics, h@ﬁ@d@”onarb%é? suitable
|ﬁneral 'y 180 between the first and second heat

Yigi ng surfaces 131 a-b. Wth the rotatable
t | e _qof 0
SR 9 SR Rl 0D BB o0 kBl oyt o e
Sgafrt fl33 &5 formpdasa pan obéwwﬂewéd THegwatle mlsmrgwgd to be held
bS‘%VhaQﬂ df% cﬁ:’ﬁ?atfok” Fbﬁéxdrﬁ]ﬂé UAe nand@Balb c&ﬁ%avé%dgrtphﬁlth grooves to

e AR 55 5 06 P b S Jhe i 14
further rmmnsl am gcblamrm%thaﬁdmrbtemﬂ'si_:ml shadt 138tk the second
c&&%gaél%gﬁt H&ﬁ) :%'iﬁ& t&%?é \heﬁs‘r el'n%%%ﬁ?ﬁlpletéﬁ%wgﬂﬂ ip-?dt}re 2A, the

to adjust th I stance

agatsnd42ds Rilperéhalimngages theshgft(a8darnasgmanialiwadyancetibe second

cotivigteldrddnt TBDLAR RAGIXIEl &by (arfow Qgﬂﬁnﬁfﬁié’\&% idwe first
and second cooling elenments 130a-b to enabl e novenent

[@G33ht | daslpe[atmnobntdperataobamgolellthnglB@ﬂeeb104 in one hand by

gfa%lpﬁ‘fg' %ﬁ% ﬂa%d‘ié"qziéur)ﬂgnt tﬂ@@oolﬂnﬁ él%ﬁ {;ﬂja”il?%& ?ﬁl]ated via the

first mounti
staﬂwsl&nmtﬁ heébash4e pehige: a reired @m@nﬂmqn@gatea@@ place the

caddibly oévitdeloae ﬁaﬂﬂg cBe! bdtling | rerRBits 1 ¥80x-b Sn Cﬁhéf d&iﬁeﬁd orientation

pEHEere, R v e S binie SRR S0l gosion of the
Sﬂlme@tﬂQ‘todntqmgerbla@bm@audmmraﬂoe carclamp arpqmpnmg tieaswebject's skin
bét%@%n Ocﬁé‘ h@ﬁt S%Nah@?ﬁb%rfa@esshfsfi?b @Jh%ﬂggé RErrsdaf 131%35 are generally

ener al ly constructed from polyneric
pﬁ‘éﬁ%’r F°a|9§° n%tbﬁr  Incgnofhgrc embgdimest. He GPHBIOTSEAN A the heat

exchanging surfaces 131a—b against the subject's skin when the surfaces 1312-b are
generally co-planar. In certain embodiments, the operator can use thermoelectric
coolers to remove heat from the subcutaneous region as described below with
reference to Figure 4. The operator can also monitor and control the treatment process
by collecting measurements, such as skin temperatures, from the sensing element
135a. By cooling the subcutaneous tissues to a temperature lower than 37°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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materials. [0032] The cooling device 104 further

i ncludes a handle 140 slidably coupled to the shaft
wa3d®dzaoioBorned as a part of the shaft 133. ThepPtnst0e7/062508

140 is configured to be held by a hand of an operator.

For exanple, the handle 140 can have a grip wth

grooves to inprove stability of the cooling device 104

when held by the operator. The handl e 140 further

i ncludes an actuator 142 that operates with the shaft

133 to nove the second cooling elenment 130b rel ative _
934 he g toxpggied) pdvReiags aﬁgl ysinghdh@ rpclinggdexices 104 is  that
shh@t@:ﬁouamid-ruecéus can Ib@V@dudehag‘enem@gmﬁomMIlsﬁaéltdaﬂr&@e to non-
llégdgncéne‘ﬁgﬁlquﬁ ﬁ\ém%d n(r:]e (‘grp rgqg,dc r?é?‘n I g ln:an% ted at low
tgropgaiuresnthap de atot @ﬁectamndm acrocelban‘\melrdsulh dipidoisihi galfs, such as

tﬁiﬁw ﬁﬁnﬂa@“thbrbémﬁ?cehé&ﬁ H&vafﬁéc@e%pwnme toaserh@ndlif t8dQame region are
Then cool i ng el emant§l 130a-b can be rotate

g?n%rawbn%%@ageﬁde EOuals hetpordmitii bos At qas piidepe are sublect to

even pacatemperatlines. oprstatoexpestedEideastatd ef theaddoling device €04 is that

lt]iQ ?‘elglﬁl\émrﬁ&%t 888&!.{3@%8 ?ﬁﬁgtd%g&:éqzaﬁahrbet Jb%ﬁ&&%h %da handheld

ect
dﬁéla? erim@t@QIb@dnaat?@@ukj thetgﬂ@ncqﬁmg w@vs:sb%bbe mlled fo various

mecsmaé |sUBj@Et's boy RRRAUSE He 10RAEBIIRY BletadP®y 1 30¥b @hn be adjusted
sKi n Etheen t he heat

h
& RS o S DR o0k b SRR B ot oy prossng e
cgelmr@avuge ped aphiest the subjdet'stskier blobd flomothneugh the treatment region

CSHB ? tatat!ﬁeQQ Bl c&ﬂﬁg prS%ﬁ %nB‘Jﬂ@r e tﬁi&gﬂ%ﬂ%g@gs that the

sur aces ag al nst ect
PQWEF Erduifemsnt ig. deld?%' e gaFu Pl WEG@DM%ﬂ'SF“enFW Q&b hppause heat is
r@rﬁbmds fismthe sSkirethPPeIrather twoaieat eRchdngingosureeks i181a-b instead of a

to, renpve heat fromthe subcutaneous region as
5{5"@@ o@g%egg?g&, with reference to Figure 4. The

s at OrTrféaf‘rsﬁlaﬁe RBhd YooiRf eI‘éﬂ@nié’HSéQB &e{ne ﬁé\y@ Many additional

proCess by coll ecting neasurenents, such ski
em?ﬁ@mtﬁr\@@ Gr'ftf%ﬁm REdos raddifipnal é??éH&eswéaoufsgietractmg from the

operitibn of bt eleHientsAIFRP léﬁarﬁplésﬂhe%et:@'tcﬂcd(ﬁﬁ”@ léle’hﬁéﬁtGBOb may or may
ut aneous ce

| than 37C | | b
nof s Py v eERE BB ohB srohif PedCrachpffiflo Sirrace 131,
Theswpbredj cpoling ¢lhmephi 8eimcan e wpbtrycied frem a material that is different
absfRe &P&%ﬁbn@@e%%fd@d THERRLAY ﬁm%t.f@ b im) can have a

device 104 1s ubcut aneous_| 1 pid
SE@P‘? anlara BrTRGSIERNSGUERIOR FUTerSt/form 1A o e Thpnginting base 134a
Tcharfme:doun@@mnnmtdi -30ai czin leetdistable, blicthe aeond gobaling ¢lement 130b
rolté '? rich cells can be affected at |ow
npera ures that do not affect non-lipid-rich cells.

[0636} ' €iddre 20 Ridr aitcbhatvBldxampfétithdeooling device 104 in accordance
with one example of the invention for use in the system 100. This alternative example,
and those alternative examples and other alternatives described herein, are
substantially similar to previously-described examples, and common acts and structures
are identified by the same reference numbers. Only significant differences in operation
and structure are described below. In this example, the cooling device 104 includes a
support 128 having a portion 129b and a portion 160, a cooling element 130b located at
the portion 128b, and a reciprocating element 164 located at the portion 160. The
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those formng the cellulite, can be affected while
other cells in the sane region are generally not
walavaged3even t hough the non-lipid-rich cells BECT/UR®07/062508
surface are subject to even | ower tenperatures.
Anot her expected advantage of the cooling device 104
is that it is relatively conpact because the cooling
devi ce 104 can be configured as a handhel d devi ce. Yet
another advantage is that the cooling device can be
guued to various regions of the subject's body
cgeling devigen £04 mg%raﬁsﬁhlm@o@%wrfpsbq%d)an%h%ﬁnmor manual operation,

andjodst edn the ﬁﬁ@éyﬁd’fbf @trﬂmmsb%bhrgmaqur be Aél@hbéﬁly attached to the

Sgé'%gﬁt dHﬁgv%gt 2 teg'g%cg:@go gl SSInﬁglegl 036‘ ¥ g :c,longgured to move
aﬂqﬂmgﬁwneﬁﬂﬁéaanmn rofase |t@ nosition te resifueeating elempnte164 to apply

p‘ﬁéiéusé &{‘Ehecf?@énﬁﬁ&rt anbd |dhnﬁg5‘%@r%hoﬁxmﬁt r%@:pasem@ agémét 164 can
ower egwremant i S re%g : g]or each
a

'%‘éﬂq ‘?150 RGAHE ang gEensing SENRY 1 °F§'Hﬁ\7@9 CPP E?ﬁ1°°”3tru°ted
fitone psligneri¢ hateridls, trhetatsyoeraaids, aootis rayidioy other fsaitatsie materials. The

egt§41§ ebofJ gtheoﬁgm f16% J\]\g'll if K = t%@f%%@ﬁ&l& eLt%gélﬁLr -Bla?can have

second cool'i ng eIe
aau&ther@!ﬁarecbﬂm ments with different and/ or
additi onal features w thout g%t racti n

f r 0
1.1 | ol rogBRe I RAITST 154 BRaRBPencie Sodst one sensing
etaméntniG2edreximaite 3l skiny(not shaagn)n (‘ﬂhefsemang etnesitrig2, for example,

c%'n %fgeiétne%gl?)ﬁugﬁhgthtsag?'gﬁ gf @%&gﬁ r&gﬁrﬁe%gléﬁé%g 8%5‘ gAlternel'uvely, it may
t@of@?&’iﬁ@t 8 Prateigdesfremt e %qrfapqa}agrhessmsprfge plement r'@% can include a

télh@éra@.frets‘éﬂséﬂ ra%’éreQQ&?b'sléﬁs@ anRMemisti sehber, %Qﬁ@ﬂéﬁlstance sensor,
suy f

PR SPORPrdR PRTEH oSy RItAregserrer pr faf SihbP idsired sensor,
aanlsuusa@i inxdedaill3¥ein. The first cooling el ement 130a can

be rotatable, but the second cooling el enent 130b may

[8838Jon- riGewieaBAds Jr0en®|view gof dFigwre| 3B i, aa?'f‘@r‘?ﬁ%‘tﬁt'% view of the

eﬁ%ﬁﬁﬂi}h@ntoéf ﬂhBecd‘dnﬁb |dwlc§$$04c§hol‘@4m| nngatééomeawezw tilike reference
on e _jinvention

TOBORIATE 1 e Fraliier LR h FHaHise "o ol rpect, the
cmmlmmblemesmndsm lcan indlude aduid/emmies 5Dbodthite thel Ingusinge139a. The
e th%éraid% Sinid ﬂﬂdl@ cQﬁ‘n InfiasibY WARSRE 'ﬂhﬁidports 138a-b such that

conmon act structures

flisb N Firatiats jhiongh Shduiganambes 5 iatenaly, ftye fluid chamber 150a
cfahgﬁcblﬁdle:aﬁé oflridre flewcsieminits A Prdthote runioen oF btarise cdhiolled fluid

desc hi I ol.ing . '
SRl B sharbsE1800) B HRBmPR0big ¥t 1900 can
indude bafliesstatic cuiselsn goetlesreeniure® Prifices tos danyt combination of these
flow elements. The fluid chamber 150a can be configured to accept fluid coolants, such

as water, glycol, a synthetic heat transfer fluid, oil, refrigerants, air, carbon dioxide,
nitrogen, and argon.

[0039] The first interface member 132a can be a diffuser disposed in the housing
139a such that the first heat exchanging surface 131a faces away from the fluid
chamber 150a. The first interface member 132a is accordingly in thermal
communication with the fluid chamber 150a to transfer heat between the first heat

exchanging surface 131a and the fluid chamber 150a. In one embodiment, the
=11~



the portion 129b, and a reciprocating el enent 164

| ocated at the portion 160. Thecooling device 104 is
w@eoenedoBy configured to be a handheld unit foPCTrER208Y/062508

operation, and/or it can be strapped or otherw se

configured to be releasably attached to the subject.

In this exanple, the reciprocating el enent 164 can be

configured to nove along the support 128 and/or rotate

to position the reciprocating elenent 164 to apply

pressure to the treatnent area during operation.

intesfacprroemben 4322 dsnivleasebly attachpd dp JB% heupipg s§393 Lﬁw ; mechanical
fa%%e?sr ﬁ%ll%W‘}ibC%E@ lﬁ?fﬁe filﬁ?cha?ﬁl?arh@@lﬁlﬂ mélﬁfck@ai@ diene first interface
S e rom pol yneri.c eria a .

megibRE1dge. B AE TR ATTot P G P BPe il O Tntefigge member

132aa1dbastanox|matdmube ficst bé&t aadcbawglmmsmfmr@m@sw@scribed above.
general |y rectangul ar, but can have any other desired

[af4Qbe. [The3Wpt TRelindeelepient AB0A L8N alie Heclgger 2 gipsapsgsensor 152

béﬂ?"éeHdlﬂeaﬁodsﬁ@tlSQ@%n‘aeml mouptirrerinckt 213sa0d s@ise the pressure

eégggelx.p;q))é{he(fg[%tt 5%5?@ rgé?rg;n 1@?%? f ﬁ?em‘aly%céé?% ]Lon% %'}nbodlment the

first ntenfameanempee 1 82 nan beAattaghedionteihoebipg such gt nﬁessure applied
g@ﬁ@ﬁﬁ@‘i*rsg Elle &c_rhﬁqﬁué AR 3 UL t@nsrerrdl @laslﬁ€$lo[l§ing 139a to the

enent can_i ncfude a tenperature sensor
PERSSYm DSk Heor TNPIESSERRBSPI (P2 @Raliermagively be Configured to sense
tHd pressiretinnthe flehshambanis0a fcﬂsoomtmlsgrrsessurananqﬁqnsah the fluid
n r
Cﬁ%ﬂﬁlégl{ 150% }alnéré%fs \;% %ﬁ@ﬁgarestsgn% cﬁ]ﬂ}’ bé"ilﬂgrrf%cgg'gr e and the known
camarkarga oéltme ovaingaiementgy Fer srampleaths srnser %P% F?e any type of

Idﬁdeé@n@{tjl\r/ée gﬁrg%medsm Qerhdit 6P ia80a oMl C@alll@ﬂo&é]O#DC201-25)

f I f
g e MR g ohene. P SEPRArE/CaMA P8 prossure
neseammertt leoulbi alsé be performed by plainglB8pessare messwement membrane

rﬁeﬁﬁgaetgﬁ@ggeﬁ ot Hydid o obilfy dOMSh{¥hd!A83in e T Ui d

can be 1 n Tlul ommuni cation wth the
4410 POfHes sdétir Bodlinghelehizht f1B0b (e BIsi ihelubiat second interface

A L v i BB i i o

i ema interfice menbert 182bvdaes reb hiave lal shsiniguglement proximate to the

s‘éh&%%@att 'e?ﬂﬁlﬁ @%Hz%@?of'l by '{@)egfek}c A n%tﬁn&g ecogmqt element 130b can

lrsqhaatei e temc@r%tur%&9@$<§sand/@rnﬁuw@§sursrwse&@fw#afafﬁyfhe first cooling
e‘Té?%thﬂJann iIRfaddifse thé owsichedrertond Toelidd elethariieinid3oa-b can be

GarLle e BRr oA SR Rear 1 ansrer fluid,

[86123 r T GE M Wi SstrAALe adBRSRP Bl bl eXinhfI@ e the HMdIe 140 and
actuator 142. The actuator 142 can further include a spring 146 that drives the lever
against a stop 147 fixedly attached to the second mounting base 134b. In operation,
when an operator moves the actuator 142 toward the handle 140, the actuator 142
overcomes the force from the spring 146 to move the second mounting base 134b
along the shaft 133 toward the first mounting base 134a. When the operator releases
the actuator 142, the spring 146 drives the actuator 142 back in contact with the siop
147.
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[0039] The first interface nenber 132a can be a
di ffuser disposed in the housing 139a such that the

wo 2eogtioteeat exchangi ng surface 131la faces awayP€T/OR2001e62508
fluid chanber 150a. The first interface nenber 132a is
accordingly in thermal comrunication with the fluid
chanber 150a to transfer heat between the first heat
exchangi ng surface 131a and the fluid chanber 150a. In
one enbodi ment, theinterface nenber 132a is rel easably
attached to the housing 139a usi ng nmechani ca
[90434] enerTdetqooling devier égé san firthee 'rPIUGPdP lepidng elermenb hag Feleasably

holde thaakst 4tey Qécdrﬂeoédllhételélﬁéﬁtéf@@ﬁ pTRNRaied F3Rtivd pesition. The
el ement 135a ISt

GG, Plognf B e 3 224076 19F BelpBCs Siat ide0fyeuehdeien tap shatt 133
elvteatis.e e ekipgreprisgr f4icorded ] theasatche 444 thbe ailanangle relative to the
si‘nQiQ 493 sdliPmbt it ceﬁ@r? ihﬂﬂ'lc%ﬁé]ﬁrgngéﬁé?th%%aﬁh%g Iy Bbé#@ﬁon when

pressure senso et ween
W@tﬁ@mmr@?ﬁ aqtsle@rﬂ&i?stewg@ ifﬁé“%d!@s% e sbat e“&3tg>'ef°°mes
thhd &:réengsg 6@ abdny Qbr?’@?ﬂﬂs fo3fvadas ssdoridhaostibgarnise 134b toward
on odl. nent :
o0 Fraf MBI e 18 W Bh e bt bl The AR A2 R tocing
saged 4% dives theroatchnedt a\eascfwamgthﬁ @ctyatq’railéa sugh ghatdhe catch 144 re-

dnpagsd ﬁbf%ﬁviﬁ i S@@Hﬂh@%h&&%ﬂ ﬁoﬁ‘lhﬁldaﬁl?srﬁé\iu@g through the slot

95 PR i SROTUTSBREE oo eddavin PROTHR IO, T caton 144

dlslmghﬁs tht Gaaft a3 3rto @il dw ithen ghatt €33 tor lideathioaph dressioh14dhgo that the
k&%od?&éhﬂggﬁ 0?30!0%96@ Aol ax,%f#aﬁn HeSRstESDIiRg lé#é?nent 130a.
err rom

orce and the kno contact area

When #soppeigtos |r@ﬁe$ﬁ%themﬁtcibi%ﬁt Es-engrges dfig shaft 433 dg prevent the

JPaftaABY foRoGhg! 0oad-sensitive pressure sensing el ement
such as a Ioad cell (nmodel #LC201-25) produced by

[ob.ﬁql ng Ia @;5@5%&{ eth€E‘ éetsawléemw:rmteaﬁw fsfégbrhd/h hatt exchanging
ce e e. CO 1N e ment .an t e

e 1 BlA ]S TRECEann (Pt PRV SERT TS oRoll Sieepts 120a-b.

Thecangie batvuaaeomd dooting EEoents 1Bea-b 1S 2ftepiseidctad toocanfierm the first

@IE 1§ nd 'hEélt e Fi‘ﬁ? &JH%E@QHS%?QQO v%?lo§£‘ ¥y cBntbLIEWethe subject

e secon face member does not have a
@ér@dﬁg B festEask clﬁwemgn%rf@qem%e '@, Q@Oﬁ@bﬂ@a}em shown in Figure 24,
tﬁé@?@lwbegve‘feurfrﬁcﬁrsl?ﬁrm sétnmevheat Edohangiognslirfaces i 18Ja-b can be

2 eg@m?)e 12983@% r§ %gg?r?d t"%g{p& ﬂgHélﬁ%iﬁﬁﬁ&rs %Wy 9 aré generally

rst el ene
PHB@@] ta eacit @itheroior Otaﬁ@p"ﬂﬁl 18s freatent segien b@Mﬁq"h@e fTSt and second

&Joﬁr‘lﬁa@Feﬁqeﬂa%oQ3§‘a—Ban!nb@|eCémf)6cﬁMéﬁﬁsﬁ&mhﬂV eigitd DB @ angle can be
sensi ng el ene

180°, gthe first and second heat exchanging surfaces 131a-b are generally co-
planar. In other embodiments, the angle can be any angle between generally 0° and

generally 180°, as would be recognized by one skilled in the art.

[0045] After configuring the cooling elements 130a-b, an operator places the
cooling device 104 proximate to the skin of the subject 101. In the embodiment shown
in Figure 2A (where the angle is generally 0°), the cooling elements 130a-b are initially
spaced apart from each other by a first distance in which a fold of the patient’s skin is

-13-



[0042] Figure 3B illustrates additional aspects of an
exanpl e of the handl e 140 and actuator 142. The
wa@eaaabws 142 can further include a spring 146P¢Tas2007/062508
drives the |l ever against a stop 147 fixedly attached
to the second nmounting base 134b. In operation, when
an operator noves the actuator 142 toward the handl e
140, the actuator 142 overcones the force fromthe
spring 146 to nove the second nounting base 134b al ong
the shaft 133 toward the first nounting base 134a.
pliatedh (The apseatar tienr pylisatbe actuatorad2 et dive1the segprd cooling element

1§9i5 'td\hﬂar&‘ﬂrﬁe fitst &@&mﬁ@elﬂéﬁtuﬁioﬁrunlll“'t%ehél@'%f'sklnqg RizA§ded between the

the sto The _cool
PRGrReTPRS! (et TDBIHIBED JiFER CoPIbs InPiePead | §HB the actuator
18P ot sletteaséd bytdlsm@agﬁgdhel catwhl 144g @b’a«xmﬂysthtaﬁras:mre sensor 152

cgn fldexﬁﬂe EL@%hé’e tl'féoﬁfaﬁ-r? g‘%’g?}ﬁ?g lﬁg V\ﬁ ﬁsw]sgclgﬁrQEe member

1323, ad (bR gSnSed P'émﬂggf%ﬁiﬁ ?%bquwe@r {PRrecRsSROE 114 and
dispiyed ah tiR& oafpat @e\n@é m Vﬂfhé @IaHW@h&fd cakBes lueradgdsaéd based on

AL, 0SSP by LBl S0 AR uh e v
preasaredmtthe ol raf| skinl 0impede arhddak the dDlapdeflaw inte theyéold of skin. As
er%glraﬁ':@d fifh %Bré I&té]%bﬁgaﬁﬂ%hg Quéft Eré@u@%&@m@@@ﬁ?&twe cooling

untin ase t owar d first npuntin
of ey taragteRoiPn SespUPRINTe folega blRock & raier o8 Cargodygat to the

targekiegionspri ng 145 drives the catch 144 away fromthe
actuator 142 such that the catch 144 re engages the
[80461t 138 another enebrdimpat shawn in1Bigurer 3fh (Whpeatiieyangle is generally

1@@‘5' Eﬁictn rﬂ@%dlﬁ& Rk 1]0443eaﬁ/\y?ﬁfﬂldhrﬁe§’§ﬁ§ %‘i@ﬁré‘m\‘v‘lassecond heat

atc 4 toward the handl eo‘?]X/ B ]I
PR acRs "Hark a5 5 SP L i SUBRSHS SHig I gne aspect, the
aﬁbbllélfprtehsmagfm theaubjeot's 443 cap belyr¢atehthaser eqdaldodhe syptolic blood

b f i
GGG HORSER B SHLIURY, B LA ity 199 o wsea
sense the presserg)apelied ivia dirffitst interfege ghepeer 188 anthfthe pressure

a\%?ﬁ’ecf oA SOMEEE: skih cafe bl adjustedARRIskbrtEdGveNg Devi ces
t h Rot at abI e Cooling Elenents [0044] In operation,

[ob471aNg| Glabingea foldhef fhlersubjmd skincamprelsiay a@auisanga sign can be

[ 131 r eq
adv%%t% ogugo% gcll%eY ?ﬂ[ gh#% I%éetngﬂ% ¥e &t 1 @ﬂﬂas a body
temperatige of @hewt ¥°C3ead 5h¢ Blogd cispulaiqneistong m%cfa?@m fapmaintaining

d tb%nétbﬁﬁtboagdteﬁﬁfé%’(dréwahs exGBangi Pgod UNJV@QEI&)U@]B 1febdermis and
to various tf];lont our s, of

iRt Rarp Ut AN, e PRI ook 0 -k SBUTRBT: Bl fyping of the

sub-derrgal fat.2 As such if the blood flow is not reduced, cooling the subcutaneous
tissues would require not only removing the specific heat of the tissues but also that of
the blood circulating through the tissues. Thus, reducing or eliminating blood flow
through the target region can improve the efficiency of cooling and avoid excessive heat
loss from the dermis and epidermis.

[0048] By cooling the subcutaneous tissues to a temperature lower than 37°C,
subcutaneous lipid-rich celis can be selectively affected. In general, the epidermis and
dermis of the subject 101 have lower amounts of unsaturated fatty acids compared to

the underlying lipid-rich cells forming the subcutaneous tissues. Because non-lipid-rich
-14-



t he angl e between the first and second heat exchangi ng

surfaces 131 a-b can be generally 0, i.e., the first
wapa7aewend heat exchangi ng surfaces 131a-b arBCT/US2007/062508

generally parallel to each other for clanping a

treatment regi on between the first and second cooling

el ements 130a-b. In the enbodi nent shown in Figure 2Bl

the angle can be 180, i.e., the first and second heat
exchangi ng surfaces 131 a-b are generally coplanar In
ot her enbodi nents, the angle can be any | e bet ween

cgimarsually q@nandthgtendr aolder ﬂemperéﬁir%u%ﬂ%e c 4igirricBq cells,  the

shbﬁc&é}ﬁeg%:é. Hlbldgr?cé'i n%%l{sgh%nadé selé&gﬁﬁ]aﬁ%ietﬁrwméﬂﬁhﬂw iniRg the non-lipid-
0 al or
reB el I 670 R oA BBk TSR R ae coBiing elements

1808pee e from aboute2@1th txlabestt2086 o prefermblyi fum @bpwt -20°C to about
1?"*‘8%@ { 8fe?£k9¥ AR 152 1 aBdut 5° &en&wbtefﬁ&aslqus&ut 10°C
re tnitl a C

y spaced apart from each othér by a
t¢ pbeyt 03Est ance in which a fold of the patient's skin

A" el J5RRFL B ohoPe ek AEHARS, i, s,

destobyimy refnevieg} kiliGg corwthdnviseteingaligrest. Withautikeing beysddy theory,
s?fétdp@eqy alfd InE]OIﬁJI(!i -RBh %la nﬁélem?o Fbsu-li%rﬁllé’éHHkéw crystalllzatlon of

orce can Crease usi e actuat or
righly SaidtP Aty .ag@ﬁ@agqm@er@wéeseg@w AR indgsersiafisgfion in non-tpic
richecdliseS STHeE cBREAO I cahb fuptae e bbRger onamiraeet bfe lipid-rich cells to

SHBBAY B4, BB, e B 41188 LS s o o

qeﬂs)o@ssleej alygideti at gewperatiray thafi lﬂdqqmcralﬁt@l deremtiay de ligig-rich cells.
fing ¥ Qiéto IS’&‘C(-T\/S@ t&%ucjéhﬁm%@”@d‘ fdct%ét%béli%‘h)t belipidfich cells to

ust ed base ) ed va
fp oMo e ALIc g N SRR GHEPR 11BR-TAML el o PRsie may be
gihefcadr By i Iocdlhéeoldl odxghostires ductng stirpeldtioro rof bthe céyrpaghetic nervous
I@%d flowinto the fold of skin. As explained in nore
al'l bel ow, applying such pressure enables nore

[Bbsgct i Vlﬁ E&®dih NEmBbdikients! abrizat af 8sHieA RessutaRIrd Ner&hieved, the
I's I'ess ood flow to transfer .core bo é{ﬂﬁheat to

(PPER TP &GO IoGODEB] DP ARBIRE, o RERT WERTINSH R ! tme. The
d'domg eyds c(anh&s ¢ertiiieated dlyesaparaiap ethal ant Egohangigesunieces 131a-b

Oﬁ!lﬁ ngﬂt % 'cgﬂa%%ferﬁa%f KRS SR %EE@& hhe cgh Bétreapphed to

surf aces ai nst
the @am@f pqrh@n ofithe skinssripseribech abpe aafﬂe%ﬁesw%re&'ﬁﬁ‘v%kﬂ' lipid-rich

d@ilﬁ%sﬂt{:l‘ge\féﬁet ﬁ\eat‘tidtﬁére&hbcsdlﬁ\ehﬁ tweaodlmggie?aieefmt Eanbempplied to a
S Q | C ressure | n
et esgtvn RS K 8 %%@%%?f PG R B il oot n o

|ﬂerealra®cutaeepmsetasga‘teeglplml ied via the first int erface

menber 132a, and the pressure
[0051] One 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 selectively reduce -
subcutaneous lipid-rich cells while providing beneficial effects to the dermis and/or
epidermis. These effects may include: fibroplasias, neocollagenesis, collagen
contraction, collagen compaction, collagen density increase, collagen remodeling, and

acanthosis (epidermal thickening). Another expected advantage is that the cooling -
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applied to the subject's skin can be adjusted as
descri bed above. [0047] danping a fold of the
W@ acto3s skin or pressing agai nst the skin cBem/D82007/062508
advant ageous to achi eve efficient cooling. In general,
the subject 101 has a body tenperature of about 37C
and the blood circulation is one nmechanismfor
mai ntai ni ng a constant body tenperature. As a result,
bl ood flow through the derms and subcutaneous Iayer
dge hﬁ)r ion is a heat source that oun?_}eracts th
S{Cid FHEOTEY I UM qué{tCP“IQé"'%S A supject by "P}P%H‘he first and
deand icooly ele@deante d13@ebl fongcliibee U liesired anigntdtions ua®t, another
Vv
psbls BORGRETO A LB R 1B4SRRLS ol S o el
denics igh eape af | apsirtion. Tﬁugherﬂ@d%lcmﬁzjh%’r exssctedhagdvaniage is that the

é%t@ﬁ'm dd @ith "tﬁé’ @é’rﬁfheﬁ‘&aglr:gé g%?é 904 @ARd @%‘rdcm&)fﬁed P@cessing unit
Flacerd reoinar e 106 ane sPanf 8GN S4B g eied described

ahobe waarsoadministenedsintan autpetierd ralihicr ar :h @lvetor's ludfice3in€lead of in a
,%%Pi ¢t aneous lipid-rich cells can be selectively

ected In general, the epidermis and derm s of the

puer alnts of .unsaturated fatty
TG EEYIEAPOING RS cel | s

[f)@f»i]‘ ng @E&esﬂg%‘%lﬁg%%@ ibh SRUESF 3 iy V|ce 2 4 ln accordance with

non-1i ric susua ¥can W t hst an
HioE CKPRPlEs o iBp RYeniAtn 7 fhis xFmEk. sevare! SqReents of the codling
devize LEcANgreUsimilaiocdthel coimpdlehts sfatne @ol®) aevicey @Y described above.

ﬁ%&gt Iﬁ% ngrgﬁ é;%}nggo‘ﬂ Fgfgrgt thpg féla%}leg 'aP\!:i % 3) n%ﬁtgl rf Eigﬂres 1-4. In

1 erms an erms. ran
thisokkamplel ethenc@hmaoae\bc@aaﬂ%encﬂmdm a:bglmg efgyoents 0230a-b  having

ATl HIC, cdYiiRg Clehtthanté F @8H tozoreﬁu&é’ %@Ufen%%re of a
referably grom about - C abqu S

peris SAHsy gl P HisuBuiaB e Tt Vo errepnsa ot cells in the

regipnd-rich cells can be affect ed by di srupti ng,

shrinking, disabling, destroying, renoving, killing,
[8053t herhssfirsbedaligs glaneerd 230gican inaludsed hgusingiAdOdgnd a plurality of

fH‘bGBtBli’s 258 @815;51&\!@ ey tP@c ﬁlﬁ&thhé‘& 1b8£’-’bd The hrs@ @bélihg élement 230a can
m | oca i zation,

ve
YIS 2 TP LR (PmER S Hret PPL X hRHing gurface 2312
amdta firaicfude cloainpbéra 90az athedinstiinterface iniepikedr 282a cah bs coridtricted with

! pﬁ‘hél Ccﬁ'ﬁi'ﬂe f'nt Witial A€ P ﬁle %gét &%Hyﬁ sﬂlfface ??1a, but the first

0 se lve necr os ese
inteface @aﬁm@@ gB2qsan| haxedam'ewl@mg Qort@uc%%?s awnﬁlathe first heat

SehdrfpindaiHAee 2@vai ded at tenperatures that induce
crystal formation in lipid-rich cells. Cooling is also

[pes4]evedTHeofitsh duoking elpoleyt 2804 eayg .furthiextinchede lacthesngeladiric cooler
i1i49,i gjrfhi e&ha ‘?%lltleit);p% element, having a first side 213a and a second side 215a.
The first side 213a is in thermal communication with the first interface member 232a,
and the second side 2156a is in thermal communication with the fluid chamber 250a.
The thermoelectric cooler 214a can be connected to an external power supply (not
shown) to transfer heat between the first side 213a and the second side 215a. The
thermoelectric cooler 214a can be a single Peltier-type element or an array of Peltier-
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further enhance the reduction in subcutaneous

lipid-rich cells. Lipolysis my be enhanced by | oca
wa@oedod/1evoppsur e, i nduci ng stimnulation of the syP@QBRURBBDT/A62508

nervous system [0050] In certain enbodi nents, once a

desired tenperature is achieved, the tenperature of

the region can be maintained for a pre-determ ned

period of time. The cooling cycle can be term nated by

separating the heat exchangi ng surfaces 13la-b from

the skin, After a certain period of tjine, the cool

RSy PeIoRss e B 19Hm SpATIORIeroL RIS FAE PR OT g element

(Sstiel #CPEB896) proddcedby TEWchhologids Ihe. & Traaeust City) Michigan.

lipid-rich cells is achieved. In another enbodi nment,

[00:5] c ool Bynappiving pewaDi the thdymogjsptricaapotes 244ali Hefas cambe eifectively

r@r%\‘}écprﬂroﬁf tﬁ@% c"t‘s @u{jeﬁa‘?ﬁl‘léﬁ%talb@é{ee%cﬂaﬁ@h&%dﬁé%byzma to a
affe pid-ric ells in _a different subcutan

fiegtite Rl G el B8 ehacne’ 220801 69 SRENPAgEPIRG 3 current to the
tiserueekictriaf cdolee 2 @dhrehlese deempelzuleajememily detdwad7When the first

RN Il AR oBR! S5 KoL ETEPr SHARY SPB0 o1 via e

fﬁhﬁéex@mnammtgfasﬁ @Bde. g{;ggggftm@é%@c caglen Atda transfers the heat

fww&ﬁ ﬁﬁte §G§ ?Z’!@QQS etlg? |S$2@Hd ihe 222@2\{5’%&9@2@& id @erCf8nsferred to
e Betanna) | B0 g (o WG eiaree B Nestrzepdne sirculatig

fule derm s and/or epiderms. These effects nmay

I ncl ude:_fibropl asi as, neocol | agenesi s, coll agen
[898]r actThen themmiqelasbic onleaet2¥ab cean é’&eﬁ%@%@@ yto withdraw a

slum@reaaeﬁmmldf&%%n orummdﬁbmnw\e aiwlecﬂcmt mazm usmg a high-voltage
i cke ot her _ex e

rbRet SERAY oyt g Bt 165 kb BXREPl s iePfish Hephere 20200
cao riteca generfallya reciangdar aiymmtraplategwttlmmmenmnamfdam 8nh x 4cm x
ﬁﬁpldnegthsltﬁgﬁﬁgeﬁe&??@@oﬁekoaéclhélﬁé/ﬁ Ee‘ﬂﬁe?l'rfo%fectnc elﬁments rated at

orirentati on , anot her ex ect ed dvantage i s s
abRut MYl dbgisteh.1tha @ahnsoeew%?%&iawoa a RoRigR ¥ dhg subject's
sﬁmv(appro&miateglsenﬂi 4@ﬁewdm)qrbm Buérnperatine of apautadrec to about -20°C

e BRTRNG T et ouCior KA 5P Khar lale power supply
(pgocwsVAQ) ipeicausk] theapriverosinsugption is noGexpessivanpkis enables the
@&Qmeié el 88 §HFBspikAd, éhhﬁ:s”%ﬁb%QP%%&Q%’(@QPY]%@%SW high

adm ni stered i n an out patl ent clinic or a doctor's
vgftng:@eq:tﬁg@lesgatems in a hospital. E Cool i ng Devi ces

[&é&ﬂ lrgf rmel Ct rc'és%we%o 29,11 rt]:%ngal\lsgo ﬁ él%ce al éec E’%ﬁ{uﬁczﬁlon with the
HeeSSsing i 'W|41; land the cooling temperature can be autornatically adjusted by the
processing unit 114. The témperature of the first heat exchanging surface 231a can be
sensed by the sensing element 135a.. The sensed electrical signal can be converted by
the processing unit 114 into a process value for the temperature. In one embodiment,
the processing unit 114 can include a Proportional, Integral and Derivative controller,
which can adjust the power output fo the thermoelectric cooler 214a to achieve and/or
maintain the desired temperature.
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anot her exanple of the invention. In this exanple,
several conponents of the cooling device 204 are
wa@Rovwl1ero3d o t he conponents of the cooling devi Ber/tf82b07/062508

descri bed above. As such, like reference synbols refer

to |like features and conponents in Figures 1-4. In

this exanple, the cooling device 204 includes cooling

el enents 230a-b having thernoel ectric cooling el enents
configured to reduce the tenperature of a subcutaneous

eg| on of the sub_ect 101 for_sel ectlvel affectl ng
-i 5 (00l a.De 118 HMEQ -;:..__l iyl o,- iz irst

[6!?-‘@’] Ialnlg t@l"ﬁ%@# a?% 9@ t| @é&%ﬁuatf%grli’? gg?ﬁg%ﬁﬁ u‘?ggco?dance with
amﬁeé exapalepcf thﬁenvent@ﬂ d¥Ryelah gompenerms of 302 cealingaieMice 304 are

slnﬁiﬁir 6l ehoreldriimé cbéltr?rcféﬁh% TR skl ?ké‘ aétfé,%aca s{inbsk refer to like
a IS

at _exc i ng_sur d id
IR A SOPONRS 11y SBuieR kbt e e FER Piss tHe agipg device 304
intusissr caxtlied elements 83Ga-bradithy corvad ekt \exchariging surfaces 331a-b as
dtglg@,,geP ,ﬁ}nd?gagtaﬂ%ig@pgl ng surface 231a, but the first

interface nmenber 232a can have an |nsulat|ng portion
ar Oﬂféjﬂrhh@oéhhg?élerh@ﬁfswé@ﬁﬁWId& $HbhaRE 388d,aa fluid chamber

S M e oL 4B B 98 CBER, 160 5 coning element

3P64 tcas rfuttiereincluderamt intenfave meenabdri 3328 Evitg @ Tiavesinbad exchanging
sBRsNE3 &l 96d gjbé@k H’ﬁcé ?5335 fﬁ@@u@%@ﬂeé@eﬁ%aﬁé\gg%‘ﬁhce 331a can

conmmuni cati on Wt Irst Inte
bgRithehgoncave CQP\'S%X 20d3he back syriaee 330aFmhseither gperally planar

onsintilatip euivedizd thé aiehicgxchatfing diteade B3P ahedirst dbolifPelement 330a

o8 T Ut B BRGE T FEr LTS 1Rl 88 00 ano
i thermiak cerppwinitation avith1tbe . flulthehantkar idd®rdot rérooyongheat via the heat

exahgisitace 33hRgl e Peltier-type el ement or an array
of Peltiertype elenents. One suitable thernoelectric

[coBD]er |iTFheasd®indi c&:rohhyré(bnﬁbmbi&)g ielFymeats hmmdeé sttnilar features as

tl%oﬁré,? gc%?linﬁ re?e%&ﬁ%&@ésig%gm?ggl& hg%leggnd 1:00%{18 etl rxéﬁ\ﬁ%bg?ncludes a

CHigan. YI NG POWer
coneavedislat exehangingosusiace B4ab with @enemﬂy b edme @UW@II’? as that of the

h@Sﬂ@X@ﬂnﬁfn@@Jrﬁ%e%Jaecﬂoﬁe@ﬂ fhevééoﬁ@%oﬁllﬁgséleﬂﬁiﬁ 330b can also

exchan ace o a clirculatin
PRY P O ST BROPE R S0 U MR EoTSPIR Gy e Eliereleugture from

thdtef tHecfimbhéatcixechanghapburfac2 Bédacarthahbakssehanging surface 331b can

b%?d%‘%rta"i\% 'ia‘;ﬁagg %melxy A’seélfbw ﬁ%%{@%ﬁ&?eéoh&%géé%ﬁéﬁg surfaces

ernne ectrlc Co0 Fenove
3Bhe-bngpjhave any POW bipatige of theg,inffq; ealtsusiRER &H@’laﬂtﬁe%ur face

@3 ThTehe P r%!c rg% see%toguli %ea? exc rang%gaerFa%gg f3 r13 bt operate generally
“similarly to the heat exchanging surfaces 131a-b of the cooling device 104. Particularly,
the two curved first and second heat exchanging surfaces 331a-b can transfer heat
to/from a portion of the skin when the portion of the skin is placed proximate to the first

and second heat exchanging surfaces 331a-b. The curved surfaces 331a-b can
enhance heat transfer from the portion of the skin as described below in more detail.

[0062] In operation, the cooling device 304 can be placed proximate to the skin of
the subject 101 such that a portion of the skin is placed against the two curved heat
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fromthe first side 213a to the second side 215a where

the heat is then transferred to the circulating fluid.
wab@7aemB9 ng unit 106 then renoves the heat frpoT/UR®07/062508

circulating fluid. [0056] The thernoelectric coolers

214a-b can be configured to withdraw a sufficient

anount of heat quickly fromthe subject 101 w thout

usi ng a high-voltage power supply for the cooling unit

106. In one exanple, the interface nenbers 232a b can

%h%wgﬁﬁgg ag %%ng'ﬂ@n %n%gn%g\%fo dslflﬂ can be either clamped,

di mensions 3cm X
SIRRPeR) OF dEessed apdpegribedrabore |wilherofergpes tdFigrmes €cand 8. In one

ei‘ﬂltﬁﬂ'iiﬁém r@t\@ﬁai\! |§té?iﬂleciqg Vl\ﬁt f?’lérm@@le@’d'ierkiI ooldi§ 314a-b Jfo cool a

E evi ce 204 can ortion of e sub
sLppye %ﬂﬁr'&?l%‘? he %ﬂé'ﬁ%@%?ﬁ%bs% @Poye gith Jeferende o Figure 4. In
futheyeemakiadireents, athentoding rhethadouin aR0 Ke asid; lslivh @Bty convection,

t |
SR B etof r A0 XaihdtSh by H3s BARS 2. "Fhe- bower
[OOB’Iﬂ U”pt(l)ﬂ@ aU$a|ﬂ§Qe @%Q%Sédrv&! hdd¥ &cﬁgﬁ@hﬁ %uFfQ?essﬁﬂaeﬁnls that the

nd s
e GulieEs ydSRR i e Fendiec tof subritainousyssiafs For sxample.
Vf"@@ﬁ%]th Teeheatahichgngiey sméac%@éhre apnedveptHeecdntave surfaces can focus -

h%h?%ﬁd\féﬁ'froﬁ'pfﬁ@gklr? BEARBA e vd ﬂgatpé)&f'gﬁ%bg %ui‘*?&lzes 33hb. When

he cool i ng tenperature can
bag] heiheat WW@M@W@%& MG qeRVex. theiconmey SUEARRS @armmsead the skin
befwddnethbitwsthdae @kci@f@h'@r@rfé@e§ 881 268udR 1RataRE diftance between the

sﬁﬁ ?rqel cal QI gnaqi]'%I Sgﬁ] ﬁ%b%%‘t%hﬁvg'%éuﬁ%%ééma is reduced.

Thairedyced digtance npasoeewce dleat triosfet hecduseytbe dhermml cbnductivity of
HRNEpIGEFRAS b AE E!Ermn%%%c@a@@se@ﬁ%ggcr‘égééd thickn&@) i nclude a

Proportional, Integral rivative controller,

G’.\'h' Ceo Um }S Sc'tgm [o] tsput . to the . .
ch| eve _and/ or naintain
[Gdﬁi'l] desifiqidet BMMBSRAHS €a I:fun |¥|' %ﬁéw'\qgt gx%‘lﬁl‘é?yd software

han i,ng_Surfaces [00 58 F|
RGeS A oh TP B lesihe rP§°Qfé§'in§éJ"§oh14 n Eaek sompepent can be a -
cainphteapoddram, epracgrue,06r ploees vgitteh Gt sS@derdde |n a conventional
oFGRRIFRRY Byl 5,05, 0P, 4 e presem
forexepdionebystrtfer'd Oﬂ‘ Sfasessas 442k dheaarigue implathentations of the source

cmﬁméﬂbﬁt aritl byt8¢b&Ss darPbe l'.tﬁréd"'cbﬁa %Bﬁ@k&areééb%le storage medium
cool i e 304 ncluges coolin elenents 33 b

of BitoRr e AR e RamGT G, EL7 FaSe WeYe. ole edais of prosessor
442 sen inphdie an inpué mibelule 444 &l database module 448, a process module 448,

an output module 450, and optionally, a display module 451. In another embodiment,
" the software modules 440 can be presented for execution by the CPU of a network
server in a distributed computing scheme.

[0065] In operation, the input module 444 accepts an operator input, such as
process setpoint and control selections, and communicates the accepted information or
selections to other components for further processing. The database module 446
organizes records, including operating parameters 454, operator activities 456, and
alarms 458, and facilitates storing and retrieving of these records to and from a
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[0059] The first cooling el ement 330a can include a

housi ng 339a, a fluid chanber 350a, and fluid ports
wa3da/1ecoepl ed to the fluid lines 108a-b. The fPEeBHUS2007/062508

cooling element 330a can further include an interface

menber 332a having a curved heat exchangi ng surface

331a and a back surface 333a. The curved heat

exchangi ng surface 331a can be either concave or

convex, and the back surface 333a can be either

er al pl. an mlarly curved as the heat
RSS2, "l Aneobradbach ebphielon os) b jiiksniuding a fiat il
S&Siem,dlierafqmctdhetatabasleud@aimrfaheamehacbrr tistribatdde tiatdbdee, such as

gPER t%aﬁéﬁ%sﬁa(;ﬁo%ﬂ%tlﬁ e %3 cﬁ'@d%%'go; RSk n’%edwoog Shores,

conmmuni cation W t T enovi
5%""@1 a the heat exchangi ng surface 331la. [0060] The

I ure 5 inclu
Q0 o “FHEpliate FBdiin 44 Pencralss: Gongobraibins Bpsd, on the sensor
repdingsf #4588 and theheutpeitmodule M0 g@eﬁztemutpugfé@nalsnﬁ&dﬁed on the

&Hﬁan%}é%lé%eatFo?% M g?sa{t&?}cl%oﬁ&%t exc%%l g:%ﬂ\%r? thd generated

e sane curvature a
conirela@pakiss droniigerreress; edde dda inte d2q mé @ puesignabs 058 suitable

f@raﬁl direSOciPart withgaimexdangirAe &wé‘sgs,ewzaapn&my daﬁ include the

diff t
RIS e O s Ry lte. ol b Ralgdina e britiasaainas 466 and
agiiash 40 viy dgwﬁe%eechaaa thec autpbiedepiceci 20. | H plitablerdisplay module 451
c'éﬁ BEQXvidES dAvthat dHablds!thE pﬁﬂ:@s&ﬁqﬂﬁ% la%%‘agecﬁé RaR P 8adings 456

1 a-b can have any conbi natio

3
E“I’@P@Hfg%‘ﬁ??&%% curvatures. [0061] The first and

nd ang urfaces 33
g‘Z"ﬁ@r o1 s ¥ 3BSHeRE BRI AEfred dndlimsen HRteERantctbe description
and the clgiras, the avarde'¢amaprisey/i "cempsing,Pand ithulileer &rg, totdeeconstrued in
ahVIﬁcIGéWé/ 86ndd é§bp6¢5‘§¥dﬁt’6%aﬂ%ﬂfe &%QG&HV@%E%%& flﬂﬁ?é to say, in a

t /froma portion o
Rt SRR 5 ek Urmited to-h Wk ysing o atiap b Rl mber also
inoludelthe fluraltorasirguarcrintbeh esipeCi@aNEMBN tissElhidegse the word "or” in

tol A€ f an, enhance, h _
%féansg % r (Inlgntut ﬁ%{’os 4 |r§§1r%gft§'%%e%§$ &o'éds CqeREr e the following
'rﬁ%ﬂpﬁftﬁlﬁlwsmf rtae u/@ﬂélany Oﬂ’ tecEms in thp éstaall ohthetitemscodhe ligg, and any

cHmpinagors BftheamitinRhaéfitd proximate to the skin of the
subj ect 101 such that a portion of the skin is placed

[mm] nst THeecalbove detalled dasaiptxtsanghbgdisnents e shed tHlvention are not
rkaied tge& E)t(]%l.gﬁvdé bP E) Iﬂ']"ut H]—:‘eln§§rlnt nctg%gg CF%LISEJ hi%Fm dlﬁchosed above.

ssed escri ove W
W'@\eeﬁpéﬁ@' € enﬂoqrﬁg@até@f zarﬁrﬁxamplesf]foa fee bwpolinmerstdesgribed above for

llm?zitﬁ&e;t)urﬁo@éw hafdud @q&nb&eﬁtﬁﬂbﬂ'ﬂ@é’c%& rdr@ p%@&lb@r\ﬁlthm the scope of
a-b.to co

o b it S BpsS RSB AES EpuAT Primiimgotizfn For Sxafibl, whil

steps are presented in a given order, alternative embodiments may perform steps in a
different order. The various embodiments described herein can be combined to provide

).

further embodiments.

[0069] In general, the terms 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
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further enbodi ments, other cooling nethods can al so be
used, such as by convection, radiation, conduction, or
wa@apy7aowk nati on of these nethods. [0063] One mdwaRi0ay®s2508

of the curved heat exchanging surfaces 33la-b is that

the curved surfaces may focus the heat transfer in the
subcut aneous regi on. For exanple, when both the heat
exchangi ng surfaces are concave, the concave surfaces

can focus heat renoval fromthe skin between the two

. han in aces 33la-b. Wien both the heat

el fiEs é’@iﬁ“?%i Belol B e5te Llaippfmesnigxinyetpe gantemplate the
veHpuUss pspegls tdfethek invebixnvee any heuntbed dfeelting Xomae1gi Agcordingly, the
iféhicas ‘?ése’i%\?élﬂ'% ll?gl'ftlfs %d& *Za%hmkﬂﬁ (ﬁlélﬁ'lga{lf&? fi Prgg{ el tllgaetIOﬁ‘I to pursue

bcut aneous
sé‘g"l’ pddliionad §fﬁé[“ kﬁ°’"|"3$ ﬁ°é atneeaspertreofitbelinveatiall. st an ce may
enhance heat transfer because the thermal conductivity
of the epiderm s and derm s decreases with decreased
thi ckness. G Conputing System Software Mdul es [ 0064]
Figure 6 illustrates a functional diagram show ng
exenpl ary software nodul es 440 suitable for use in the
processing unit 114. Each conponent can be a conputer
program procedure, or process witten as source code
in a conventional progranm ng | anguage, such as the
C++ programm ng | anguage, and can be presented for
execution by the CPU of processor 442. The various
i npl enentati ons of the source code and object and byte
codes can be stored on a conputer-readabl e storage
medi um or enbodi ed on a transm ssion nediumin a
carrier wave. The nodul es of processor 442 can include
an input nodul e 444, a database nodul e 446, a process
nodul e 448, an out put nodul e 450, and optionally, a
di spl ay nodul e 451. I n another enbodi ment, the
sof tware nodul es 440 can be presented for execution by
the CPU of a network server in a distributed conputing
schene. [0065] In operation, the input nodule 444
accepts an operator input, such as process setpoint
and control selections, and comruni cates the accepted
informati on or selections to other conponents for
further processing. The database nodul e 446 organi zes
records, including operating paraneters 454, operator
activities 456, and alarns 458, and facilitates
storing and retrieving of these records to and from
adat abase 452. Any type of database organi zati on can
be utilized, including a flat file
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system hierarchical database, relational database, or

di stributed database, such as provided by a database
woendaniosuch as Oracl e Corporation, Redwood ShPCEES2007/062508

California. [0066] The process nodul e 448 generates

control variabl es based on the sensor readi ngs 456,

and the out put nodul e 450 generates output signals 458

based on the control variables. For exanple, the

out put nodul e 450 can convert the generated contro

vari ables fromthe process nodule 448 into 4-20 mA

out put signals 458 suitable for a direct current

vol tage nodul ator. The processor 442 optionally can

i nclude the display nodule 451 for displaying,

printing, or downl oadi ng thepgamsor readi ngs 456 and

out put 458 via devices such as the output device 120.

A suitable display nodul e 451 can be a video driver

IMbatlaprabl es the processor 442 to display the sensor

r eadi ngs 456 on the output device 120. [0067] Unless

the cont ear | ui.res otherw se, throughout the

[dbscript on gh‘d"‘?"ﬂé C%V'gf"ﬁ%r repieyingd1eas froputHbcHiagecus lipid-rich cells

of e supjecshavind' slamobotﬂmslngke are to be construed in an

i ncl usi v,

Fs é’ﬁl@?é&? L9 aﬁ@a%)é%rlijds rﬁg

exhaustlve nse
"i ncl udihfrst saelingoelement kawing g lrstManxwrugwgtwace and the first

si ngul ar or RouRrRy eléMB’ﬁﬂieu@é ﬁ;@atbﬂ(‘a't H@ﬁr&ﬂ%rﬁ’éryﬁﬁhe %Dpport and

si ngul ar nunber al N5 _use
word "or® Sf¥ e?ooﬁgﬁc?zerf’%net |¥q"i"19t a 5?0‘?%?'8?" ??Eﬁhé"Q'f‘% ﬁ’é”'face and
that word covhke seedrd cdoling eeléroétobdimyy Idcateer ar ticasdcons portion of

of the word: th"’é“éuﬁﬁorf 'Whérteﬁ\mﬁ rrLerf Bﬁeldfst}le tfﬁL ﬁé steggnd cooling

items in the |ist, any co
the |ist. [0@@8‘]‘9%@ 5@&9@8@&@ the sugeard. arpst Wbﬁ@lmat least one of

errEodl [rent S e finst arm;letéﬁdrﬁn c@éli@itgnélbn'iteﬁisefbdﬁgnﬁd?xr&ﬁ to rotate for
exhaustive or e.inven e
f orm di scl osesﬁ"gh%i/gh WS é’eg%ee@i f'réﬁ‘ﬁf?g sl‘ﬁpg § h&F‘t exchanging

and exanpl ess@dacest he i nvention are descri bed above
for illustrative purposes, various equival ent

nmodi fi cati ons are E’QSSI ble within the scope of the
Zlhventi én, adPefeoingdeyice @f iclrimnb whereinalhe anale weiween the first

ane segpnidzmolif® elementtan babdjListes FORBaY LR OPILAIL 9801, N
gi ven order, alternative enbodi nents may perform steps

in a different order. The vari ous enbodi nents
Ic8lescri b& heilbé wooliny devicoobclaiea 1f o/hpreahy iticke fifsti ahb &econd cooling

cRRAH &RNbEitable in at least two dimensions.

[c4] 4, The cooling device of claim 1, wherein the first and second heat
exchanging surfaces are generally planar.

[cS] 5. The cooling device of claim 1, wherein at least a part of the first heat
exchanging surface and at least a part of the second heat exchanging surface include a
material having a thermal conductivity greater than about 0.1 Watts/Meter °Kelvin.
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[0069] In general, the terns used in the follow ng
claims should not be construed to limt the invention
wo eoorhetogpeci fi ¢ enbodi ments di scl osed i n the PCT/US2007/062508

specification, unless the above detail ed description
explicitly defines such terns. Wiile certain aspects

of theinvention are presented below in certain claim
forms, the inventors contenplate the various aspects

of the invention in any nunber of claimforns.

cordi ngly, e r.S r s§Lve the right to ad
%gdl ti onrgl Cl%ﬂg&&aﬁ@e?é’ ' ?'Hb 1ap‘?§"e?r8'§t porart HF “he first heat
%a'ﬂwgsmfacgmﬁta paThof the aemrchneat ekclrangingesurfas@ ineiukle a material

habing fﬁhéﬁﬁéﬂ'&bh@&bﬁ%ﬂ@@r’t% oy @os[wshs/i’w | pIRgRM ng

device for renovi eat from s cut aneous | rich
cells of a subject having skin, conprising: a support
immving &.fir Shepcrrdllh@rde&mé eF EIQWﬁd WréthHe fitsf bh@lsecond heat

a first heat e
E"‘P%”e?“‘%, rRER sl it i o eBhng  FE ibeer s it thermal
capdyaiiuity jandt apgsaondnpart havings eppenond matkrial setoadsecond thermal
condUdtivity §érRME RN IePbA %@fu%?ﬁm‘éﬂﬁal%%ﬂ&u&&&)z angi ng

surface, and the second cooling el enent Deing |ocated
at the second portion of the support, wherein at |east
ene of téhe fiThetcoalty gewes df @&%m@vr@r&mtléaét%ne of the first and

b d t
SSRUPSoIR W (IR Hemer B8 ol EhimBr Pty deprirgunication
with@hiazst ene atiihadirstegdaecand heattrxchenging kllerfa‘aes @hd anslurality of fluid

P8RS N dulicadmMxBItaieh mh%bfm&%hahpéﬂ aan @E%eﬁﬂﬂe‘ ﬂlgid (ports are

e, of cl e ang
gﬁéu edct8rﬂ5'° %‘H ﬂﬁcugq'gﬂgrr‘ff’gg%ﬁﬁf%dﬁ'aﬂ’ﬁ%@ed from about
0 to about 180. [c3] 3. The cooling device of cI a| m 1,
erei ngt he ool lng, ele
[y;t at able | nﬁ—h% %to ﬁ}g}ddé ‘%gggrﬁgq\@l% \gherﬂp e4 ui H'% communication
With #he g0 gaamber is tirewlatiechthirougin en exiernaidetice sihichndhills the fluid.

second heat exchangi ng surfaces are generally planar.
[F 5] 5. - The cooling device of claiml1l, wherein at
C

%ast a'fBart Tl coplings device pbeleine dc whetdim@t &ast aue odrice first and
sexiont eaniingt elmmént@ffuﬁtl'hﬁ &ﬁﬁ;ﬁi’s@s hefen@¥6IBaRE HEGt BUEHAYRr in direct

I duct ty
ool St ARE00) Qo it et B il i speagy Beatrshanging
‘Hf?&??ng device of claiml, wherein a part of the first
heat

[c11] 11.  The cooling device of claim 1, wherein at least one of the first and
second cooling elements includes a housing, a fluid chamber in the housing, and a
thermoelectric heat exchanger in the fluid chamber and in contact with a corresponding
heat exchanging surface.

[c12] 12.  The cooling device of claim 11, wherein the housing further

comprises a plurality of fluid ports configured to allow fluid circulation through the fluid
chamber.
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exchangi ng surface and a part of the second heat
exchangi ng surface include a material having a thernal
w@oeovduetoByi ty greater than about 0.05 Watts/ MeP@T/US2007/062508
Kelvin. [c7] 7. The cooling device of claim1l, wherein
the first and second heat exchanging surfaces each
include a first part having a first material with a
first thermal conductivity and a second part having a
second material with a second thermal conductivity

neral ly, | e t ha t thermal conductivity.
?'%8] 8. The i’Z’S“l ?°r?8“%| 3?"8% gf"atmal' friher GRBEESIRg A Sensing element
Ared@etegadhe first hesddond heahekchenging sodadésng el enent s
further conprises a fluid chanber in thernal

communi cation with at | east one of the first and
[W8cond h¥hat henseriing gdevies o€ claimnd, Aurfilenrcuniprising a temperature

skhsingl glemést proximaie do GRMEYSY &l bP haMilsh aBBestoHH Ohegt exchanging
F?Lrg% and wherein the fluid ports are configure
£ uid circulation through the fluid chanber.

[c9] 9. The cooling device of claim8, wherein the

dikui d i mgco [ | yi hanber js

“eir cul at ed mgu&ﬁﬁ'hgn%éﬁégr ﬁg:l?a evlﬂcg r&ﬁf SPisings a; frgwperature
SPRSiRG element ﬁ“dmpreﬁﬁ@ecaﬁﬁusmgel@eemwoumm £ at teast one of the first

antiseeormnl [&dat bréigingMmaasupbicéde first and second cooling
el enents further conprises a thernoel ectric heat
exchanger in direct thermal conmunication with at
Ihgast or6. of Thiaeodlingtevaretbferiran flreat c@%ﬁh@lﬁ@i ng

sur f aces, firfkClei eﬂa%ure@%? {ﬁﬁ%l%rﬂ ne S?p%’)ﬂlaageot% daﬁ épac’sa 87“? Hbthe first and

wher ei n at Iea t one
el'ement s i ncFERNE Beatqxeharging stitfagas fonaietesting ra tdneperature of a

housi ng, andeﬁréépﬁhd‘ﬁ@h@ﬁfé*&nah@ﬁb sBrSABAGT 1 N the

fluid c n, conta or respondi ng
exchang :g%g%g h i ?e[}ﬁ' Rerafule ?fnsﬂg %HE“?BWW@@ dedt ?@SBP“F—‘ of the first
claim1l, whanrépecandeead eschrngingrdunfaces forpletedting & temperature of

plurali ty of el sitirforRg apjeenf i gured to allow fluid
circul ation through the ?I uid chanber.[ci3] 13. The

cool ing device of claim1, further conprising a

cHENS |a ng1gl en‘El?l?c ggbgﬁg Felitet &F EIEE}TI'%‘;‘I gghr&f céﬁgﬂgﬂgr@%mperature
&Tégilgm&%h‘%g f ?’F Herd onl[”f Ea]ﬁb one (qf e ikt u?%’g§§‘|3%ﬂq1 feat exchanging

susfaspe AR peostatining foomalf aldimple. one of the first and
second heat exchangi ng surfaces.
[c18] 18.  The cooling device of claim 1, wherein the support comprises:
a first mounting base at the first portion;
a second mounting base at the second portion; and
a shaft coupled to the first and second mounting bases and guided for
displacement.

[c19] 19.  The cooling device of claim 18, further comprising an actuator at the
support and engaged with the shaft, and wherein the actuator is configured to displace
the shaft.
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[ci5] 15. The cooling device of claim1l1, further

conprising a tenperature sensing el enent and a
w@e@saorna? sensi ng el ement proxi mate to at | easPCDNS2007/062508

the first and second heat exchanging surfaces. [ci 6]

16. The cooling device of claim1, further conprising:

a first tenperature sensing elenent proximte to at

| east one of the first and second heat exchangi ng

surfaces for detecting a tenperature of a

rresp I ng., heat exchan S rfac and a second
[(égrrper a%f e %&ﬁy CRYNg é’ﬁ% 8? 'Wat )t Whegein dhet agiHator further

compripes fi gmpnamdalerwunmd}em& deirigadigplagesik fyCaBvingr the gripping

Ik & ih BGidmpiR Qerttygl]@ﬁﬁ r% f?)f'ciet E?tmv;é#ﬁjtﬁe hirst and second

Eﬁl? 17. The Cool |ng eV|ce 0
8 @%mﬁﬁsa tenperature sensing el enent proximate to
at | east one of the first and second heat exchanglng

rfaces,, and_generally i.n a_form of di _mpl e.
128 The Xool .Tﬂs °88@'i’ Heype of &%‘ﬂ’ﬂ?& dinrihe ﬁ@aﬁui)ﬁwsed in at
leashpne ekcthe fisstfand secomumbuntingdzesesat the first portion;
a second nounting base at the second portion; and a
shaft coupled to the first and second nounting bases
[B#d gui ded f dhe gPrgigadevirenef clpigl 9§, fugheramprisiid adpcking element
atteshegietotthe Glréti o setond lﬂﬁétﬁfﬁh ®&RED FoSloBking ihé GifH &in@" sebnd cooling
teﬂ‘?en@{%pg% c@gdden%Fg Wbc’ the shaft, and wherein

e actuariorr s es @BP% di spl ace the shaft.[c20]
20. The cooling device of claim19, wherein the

12 tuat or, furgﬂgr ggb{jé\ﬁg e SrILLRR! § é&rlg}egqeg%lﬂansmg a handhold

aft bel ng |sp ac novi ng
C%'P figvEse toj be graspachiby a faed Pfe%'l pRRfatos. exert a cl anpi ng
force between the first and second cooling el ements.

%cZi ] Zé cool i n devi ce of claim 18, wherein the
léflaft | £ sg‘o E‘éfc‘?n nraffeshng ybeuigneeys lipiddsh gells via cooling,

celpusing:mount i ng bases. [c22] 22. The cooling device of

claim 18 nkychiifly SRR Akl hAE D0 érgaggygf syrface to remove

att ache noun

| ocki ng t he heaté’tonam? '!ﬂé-‘bﬁ@fdcel'éol i ng

a second cooling element having a second heat exchanging surface to
remove heat from the lipid-rich cells; and

a handheld assembly having a handhold configured to be grasped by a
hand of an operator and a support extending from the handhold,
wherein the first and second cooling elements are coupled to the
support such that at least one of the first and second cooling
elements is movable with respect to the support.

[c25] 25. The cooling device of claim 24, wherein the supbort comprises a
beam and a shaft supported by the beam, and the shaft being guided for displacement
relative to the beam, wherein the first and second cooling elements are slidably coupled
to the shaft.
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el ements in respective displaced positions. [c23] 23.
The cooling device of claim1, further conprising a
whandheload configured to be grasped by a hand oPCHENS2007/062508
operator. [c24] 24. A device for affecting
subcut aneous lipid-rich cells via cooling, conprising:
a first cooling elenent having a first heat exchangi ng
surface to renmove heat fromthe lipid-rich cells; a
second cool ing el ement having a second heat exchangi ng
surface to renove heat fromthe lipid-rich cells; and
26 handR6l d e ewoling Hieyicagoh drimdRh ARt SYUPERING @np@ctuator

protinfte8d thy nanfiid Wherdih MRESCMR6r RNEbrigakEAPRN nove the shaft in a
er

extendi ng from.the handho] d, .wherejn the fir .
clagging AN i '%'%??eﬁ?sprﬁ and Sﬁﬁ?nedd C?‘%'“Fhee'e@éétﬁ?r%?“"e fo each
othetich that at | east one of the first and second cooling

el enents is novable with respect to the support. [c25j

25. The cooling device of claim?24, wherein the
2 uppor 27conpine seaoling bdevisaef slainakf. whasein: e AFtyater further
coRfdBs #RJef he shaft being guided for displacenent

relative to the beam wherein the first and second

cooling elenments are slidably coupled to the
c2gihaf t . peab] TRS codilng deddel ofglaimvi4; durtfiercloaipmisihg, a lock attached to

theLsg{ﬁtgglg Irf%f ths iR aﬁg s@&%rbbgz%ég:ling BRI Qith Pedddtt to each other.

erein the ac s configured to nove
the shaft in a clanping direction to displace the

e2dil TSt 28d segondomaPbbise Q YEMAL 24, Neharbinviet rs€and second heat
other. [c27] 27. The c

oolLi vice 0 | ai. m 26
XD PR ERSIMSIUOR  TRE P SASNE So=EmPLsl Wip apt thema
coRdctivitye afdoh | segore vpare hakingl ai sec@ad hateriak withoapséeoindgthermal
a lack att t f flxting the first
ool Sors e oA i fuBehhalBhaatpd, N2 0L
other. [c29] 29. The cooling device of claim 24,

[caéghef ei ryof hequieféionﬁ@dje%ﬁsoéfdclaﬁatzﬁmsitﬁs SN 6GtiAg element
a S

ch include a fir art having a first. material wt
furiher | fURPHSES, Anfluie oRRRTBDSY it );h%m%' aCYBTYH G %ﬂtw'ﬁ‘a\%‘% st heat
exéhatylraeeerial with a second thernal

[c31] 31. The cooling device of claim 24, wherein the first cooling element
further comprises a housing, a fluid chamber in the housing, and a thermoelectric
cooling element in the fluid chamber and in thermal communication with the first heat
exchanging surface.

[c32] 32. A method of applying a cooling device having two cooling elements
rotatable relative to each other, the cooling elements having heat exchanging surfaces
for removing heat from a subject having skin, comprising:
(@) rotating at least one of the cooling elements to achieve a desired
orientation between the two heat exchanging surfaces;
(i) cooling the heat exchanging surfaces of the two cooling elements to
a desired temperature;
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conductivity generally less than the first thernal
conductivity. [c30) 30. The cooling device of claim
wQ@407mbwBei N the first cooling el ement furtherPCT/US2007/062508
conprises a fluid chanber in thermal comrunication
with the first heat exchanging surface. [c3i] 31. The
cooling device of claim24, wherein the first cooling
el enent further conprises a housing, a fluid chanber
in the housing, and a thernoel ectric cooling el ement
in the fluid chanmber and in thermal comunication with
the fir€id hddacingcthengealgds hepicexchppgng s@rfacgsndn hitg desired
olf a|0|olt yi ngtcﬂ.teﬁ%fabh B&laﬁ%th(iﬁe SN Ioﬂﬂuetém,éé@catdgng
el enen rotatable rel a er e Co0
ol enrent Snav PR a SR RikG pha Fedion Jhds the EPRERDR digte patiet
heat from a sswbitleattiipltbrichnecglls lim the egigorarsiafifgeted while non-lipid-rich
rotating at | enments to
achi eve a deés???g%th%%?g%a{sirbgﬁﬁgp%ﬁ&\ée%oet he two heat
exchangi ng surfaces; (ii) cooling the heat exchangi ng
c3§]U rf acegg of Ttﬂé%é%d &P @lairh @ZeJivﬁéFém fheldesied @sthp&idiure is between

ture; (iii) placing t he cool ed heat exchangi ng
abQH{%c(g? ?T”P"S‘ esired orientation relative to the

skin of the subJ ect and (iv) reducing a tenperature

f are on o) t he tlents
oo | 0 HAREIP oF 8% Sy U5uBbnE afilre o nos
exsbanglnw'dfaqee |¢f ﬂw twe doglinthelementicatiiing dasw@drtetnperature
affected. [c33] 33. The nethod of claim 32, vvherei n
t he desjred terrperature i.S between about -20 0C t

SBhout 180C. TEIMEIS oFiimZ HEETO RAGHGH N codlef Ehices of the
two azgoling iehgneras nélative g thaekih editthe sobjesp covppased slaamirgf the skin

ats at the desired tenperature.
be?\b%gﬁmgé&g%ﬁémﬁ’e%%ﬁgﬁof claim 32, wherein placing the
cool ed surfaces of the two cooling elenents relative

P the skin gl %Qﬁwoﬁuﬁl cﬁéirtn @Wéréiﬁ?lé}% ﬁ%g'len&#lé@sﬁijféd%s of the

bet ween the two cool i ng el enent
twgcog|ing ﬁ!egle""ﬁ/\k?éﬁté’ﬁrf% %él"ﬁg’ftt% SpiyBFiePaRIiSes JUesHHIg a region of
thé BRInt With G0tvid) godtingnEérnentsetb aippkea fpeedshfe §idaerathai @ equal to a

oy S0 BB SR SESHPLERSI N0 a T egion of

[c37] 37. The method of claim 32, wherein one the cooling elements includes a
sensing element, and wherein the method further comprises monitoring an operating
parameter via the sensing element.

[c38] 38. The method of claim 37, wherein the sensing element is a
temperature sensing element and the operating parameter is a temperature, and
wherein the method further comprises adjusting a heat removal rate from at least one of
the two coaling elements based on the monitored temperature.

[c39] 39. The method of claim 32, wherein one of the cooling elements
includes a thermoelectric cooling element in thermal communication with a
corresponding heat exchanging surface, and wherein cooling the heat exchanging

-27-



the skin with the two cooling elenents to apply a

pressure greater than or equal to a systolic blood
w@e@sdaurna i n the skin. [c37] 37. The nethod of PCl/asIm7/062508
32, wherein one the cooling elenments includes a

sensing el enment, and wherein the nmethod further

conprises nonitoring an operating paraneter via the

sensing elenment. [c38] 38. The nmethod of claim 37,

wherein the sensing elenent is a tenperature sensing

el ement and the operating paraneter is a tenperature,
sufadesitomprises Bpplyiag fzogblage tth e themdedisetric adplirgt elagedt to remove

f the t I
e o PR eoh i (T Rhoa Bl PB88Cr ot ure. T cS0] 56

The met hod of cI aim 32, wherein one of the cooling
mk]emen} 80 ncfwﬁ@mdt&f%rameézeﬁk{nbpc&ﬁew@ el ement in
er ma

nication with a corr ondi ng
exchangi$i %Wa%wpemrwgﬁ'% Eoots F@"P%?yh@mo‘"“g the caoling
exchangi ngsuelémeetsfunnmemnappdiyl ng a voltage to the
therrme%%ta s %i8! t e . heat . {. t
correspo nh§ st e@g%\énlgﬁ?]% g%ér?r EC@MF‘&%O?‘I H%.Bg[ft‘he&%s of the
met hod of cl Eﬁgiﬁnﬁadﬁ'@v‘?%er conprising: terninating

tenperature reduction of the region by renoving the
coollng nts fromthe gﬁﬂlon and repeating stages

e - (i vf unt e mehod, of SlRimcRy hERCOMPTISNG d- ri ch cel | s
of the aﬁgctmg lipsd- aﬂhcaiseof a ficd rdgichlof thbesubjeich by pefforming stages

cl aim 32, Q@ :9'?’9 l;f\c{fectlngllpld rich
cells of af region o he 'subj ect b}/ perform ng
st ages (’Tf?("f(ﬁgvbpl%rﬂcb trells igf g speqyidofegiamel g éubjranfgby performing

l'ipid-rich cebss @ o% @sPs8toh8 gdioh.0f t he subject by
perform ng stages (|) (iv) at the second region. [c42]

42. A nethod of applying a handhel d cooling device
[eepnf i gudzd tA rhethgd asfpamplying @ hamnithelnf casling pdenvddeo tonfiguesd to be

gr%Qﬁédr ggog%\éha%fhgw Ppgrawo 150 Qb \ﬁéseﬂganngo eﬁuﬁg elements

vi ng heat om subcut anegus

C%@ﬁﬂ'ﬁdé‘ Ph@mﬁ{\ﬂ")g hsss iromosibsytangeuy ‘&Rbd"ﬂél’(‘) celify CemPReingss

relativeyto @@éiﬁbrﬁg’lﬂé twb chc‘onr@cmémex&s S1ativeetoCdtRAGItRGL;

surf ace% )Of tt:oo(?mg hea% %gclzrlua% ln%I seu aces otf ?he two cooling elements to a
desired temperature;

(jii) holding the cooling device by a hand;

(iv)  placing the cooling device such that the cooled heat exchanging
surfaces are proximate to the skin of a subject; and

\% reducing a temperature of a region under the epidermis of the subject
such that lipid-rich cells in the region of the skin are affected while

non-lipid-rich cells in the epidermis are not affected.

[c43] 43. The method of claim 42, wherein placing the cooled surfaces of the
two cooling elements comprises clamping the skin between the two cooling elements.



desired tenperature; (iii) holding the cooling device
by a hand; (iv) placing the cooling device such that
wo b@7aoeBed heat exchangi ng surfaces are proxi PEL/@S1007/062508
the skin of a subject; and (V) reducing a tenperature
of a region under the epiderms of the subject such
that lipid-rich cells in the region of the skin are
affected while non-lipid-rich cells in the epiderms
are not affected. Cc43] 43. The nethod of claim42,
wherei n placing the cool ed surfaces of the two cooling
ic®] ement 44.confieé seshanl ah@aing42 heharkinnplbabhgwencodied sudaces of the

t\hﬁo&lo\l ﬁ:ﬁéﬁ@%n{?ﬁé%% fgéamér W% Ia%’lp%f %lglln@h@ Aggalnst the skin to

wher el acCl n‘g ac es O
appl Veﬁemsgumrﬁ? e anpregupki aterYé"Ol"ﬁB'%’é Fresfyreinesiiht s

agai nst the skin to apply a pressure greater than or

equal stoli c d pressure in skip. c45] 45. |
e et fd o M A MLt frisBiel Cang dgvios furtner
caeprisee émmnmtommmdjsﬂmgam dartipiay ore$sare aobtweén rthe awo cooling

elgrjngm@' %dp\ﬁlﬁééﬂ'{ %leplga M@qge t%ﬁ,e‘é%”é’ sﬁ@nﬁ}dﬂﬁg eéoﬁfeﬁigéé adjusting the

wher ei n
C'efaﬁlpsupé%%suwpﬁfg\teieﬁéh% o %qoaﬁ@pweﬁwgw@ adyateen t he

two cooling eI ements with the actuator. [c46] 46. The

“Bhol | ng el it STEBRET P GG PngViEn, RESEBENA nije two cooing
eleientemonpriseatmbdeg thetve ocfoh@g)elemehts ércat ast omeaf (a) a direction
Ilrfeﬁhﬁtrél\éﬁvé % g‘{h hae ran@r{ﬁ) ('nﬁgta{)l%t F’élé’t%etor Sécgwt 'o}ﬁeert 8nd wherein

eac ereln placi t he cool I ng
Plaging fhe ce@}rﬁSr qi%\e@,e &u}rﬁsppmeﬂ%ﬁs ﬂ@agtmgoﬁeleaﬂ @rr?eot W@ two cooling

elémehistg gehe@y tenfofm 388 868y bonte@dfdidsliedt. body
contour of the subject. [c47] 47. The nethod of claim

42, wherein one of the cooling elenents includes a
ied7her noedéct rTiee goethbdgofeblaimend2, i whedear mak of the cooling elements

inEIQH%gg néc@lrlérgl?)m#g?ﬁébl Acdohh e§%ﬂﬂ%ﬁ ﬂ'nehff'@ QXC&%}Qhﬁkgauon with a

n coo at exchang
ccm%w&ag J@%re@agn@ws)wfﬁge aa%lwl“@g'@”t erqling the heat exchanging

sdrﬁeém&hﬁﬂééd SpsIgiag lan@nab@ e tHe therm&dIdvtec BEalingf d18n¥eat to remove
%g%r onrgl H‘nat £x¢ %ﬂl Iplg S rface. [c48] 48. The
RBGA & %? gHeR RN SUTRSEt one of the

cool i ng el ements further conprises a fluid chanber in

[ciafer el §3hm;‘ljg% ﬁ\%&io%nofv@laﬁlrn 47 Q/hEEa%{ gﬂ%!a&%r{e' ch i@ 8bIRG elements

further conp
fughgrcmrgpnq,ﬂj a g |chamben ,rrbd'@ﬁmphgommumcanon W|th the thermoelectric

cooling element, wherein the method further comprises circulating a coolant through the
fluid chamber.

[c49] 49, The method of claim 42, further comprising:
terminating temperature reduction of the region by removing the cooling
device from the region; and
repeating stages (i)-(v) until a desired reduction in lipid-rich celis of the
region is achieved.
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fluid chanber. [c49] 49. The nethod of claim42,
further conprising: termnating tenperature reduction
w@boorhelosegi on by renoving the cooling devi ce PCDIS100B062508
region; and repeating stages (i)-(v) until a desired
reduction in lipid-rich cells of the regionis
achi eved. [ ceo] 50. The nethod of claim42, further
conprising: affecting lipid-rich cells of a first
region of the subject by perform ng stages (i)-(v) at
the first region; and affecting lipid-rich cells of a
iesecond FBgi oMheMmatihmd eidipiect2, lﬁ;rtneecbmpris'smg; st ages
(i)-(v) aﬁéct‘rl&el p?@ﬁeﬂggfsegf &'Arst [r&ﬁbll o?t’l'ne bet F??eifefmlng stages

removi ng heat 1 om S UbCUt aneous rd-ric
conpri sing: #-¢08t hegirefepeier: 3ing two rot at abl e

cool i ng atfeetigNligideiehf ¢edisr¥da ts@cdir&ﬂﬁ@orﬁ of @@ UBfedf By Performing
a target reg%t %Qﬁa}’ tfg}% %% rms of the subject to
reduce the t %ﬁ% r)g 5 cells in the
regi on such that the |ipid- rlch ceIIs are affected

ilen | h t e

M ot eg'? § Qy{%@t fdé‘lellr'] rﬁO\h l'l% t?gin?héedﬂggtalﬂégug%ld -rich cells,
C%Br'%'@to d| ssi pat e. heat gener at ed by the cooling

devi ce, a[cvbRig ancé' heviay ﬁﬁ@fﬁt&ﬁbl@'o@bméélenifehfst difffigured to reduce
conprising a unict

L
with the hea?‘i '% ﬁra oéSﬁ?rigsﬂregi?nfweb%pﬁeﬁﬁ"%d the subject to
coolant tot h?@lucgdhq% ﬂ@;ﬂmth@ of [iw&3ch58lls Thithesregicpnsush that the

clai m 52, V‘hﬂﬁ&Jrlﬁhtd@:ﬁs ‘é%’bﬁéﬁteé W€ ProhSipRi-rich cells in the epidermis
thernoel ectric cqoler, a refrigeration unit, a cooling

tower, and/ o e'EAFEEEA @tool er. [c54] 54. The system

of cl ai eHe2t sinrdopledao i eiling davité to diskipate feit Weasrated by the
the cooling pni %@uc he cooling device such that the

cool ing device '3 | uid conmunication with the

cooling unit. [C55j 55 The system of claim52,

¥ er ei nsphe $ROsgstbn SCHMALS1, WBHEREr cdthptifly a Rooling unlt in thermal

communication with the heat sink and configured for providing a coolant to the cooling

device.

[c53] 53. The system of claim 52, wherein the coolant source is
thermoelectric cooler, a refrigeration unit, a cooling tower, and/or a cryogenic cooler.

[c54] 54.  The system of claim 52, further comprising a fluid line between the
cooling unit and the cooling device such that the cooling device is in fluid

communication with the cooling unit.

[c55] 55.  The system of claim 52, wherein the coolant includes water, glycol, a

synthetic heat transfer fiuid, oil, and/or a refrigerant.
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synthetic heat transfer fluid, oil, and/or a
refrigerant.[c56] 56. The system of claim52, wherein

wo b@7ae0B9 ng device further conprises a sensi NECEUSI0BTI062508
proximal to at |east one of the heat exchanging
surfaces, and wherein the systemfurther conprises: a
processor in electrical comunication to the sensing
el enent and configured to convert electrical signals
fromthe sensing elenent into an operating paraneter;
and a database electrically connected to the processor

5@ St or &6t he Thp eysteimef qrimAze wWhereir thenooling daviee &ythes gpmprises

ao&sg&lir@ @eﬁ%nt VH?’SJZIﬁiai‘ th NG BEOCETS @ thd Hedd &xcRarkdiy IsBlfaces, and
for trolling.the tenperature of the region

whgesir thers yﬁ?é“ LEPMBNSRS aneter. [c58] 58. The system
of cl ai ma prdcessberiei eleatrichle ashmanizatién tthe theoalensigg element and

el ements incly ré'd Hq@érimﬁle‘?&;tﬁda? sg ﬂrbgn ﬁ*eeggﬂé‘ng' dlement into

t hermal communi corres
exchangi ng s@ﬂ&&@@t'npd@@m@gr arfe syst em of cl ai m 58,

wher ei N AHalaBasd eftficdily Icbndetsd i ehechRiFBESH thUstbikethe operating
conpri ses a housi and a fluid chanber disposed in
W

t he housi ng &AMt her mal communi cation with the
t hernoel ectric cooling elenent. [ceo] 60. A systemfor

Ic rsgrmw ng57heatT EosS;&e‘g“{\J Q)q' lﬁlﬁﬁl S\ghérg fl'{]a@%cggdr S1r:1cludes a control

nprising € cO00
msiole oy C@'F'fé?llﬁ‘fﬁltthﬁ iempenatie af thprrgslon basedar mﬁﬂr%@tmg parameter.
surface, a second cooling elenent including a second

heat exchangln surfac e

SHindho] R onfPESVERNT 6f ey LoDt oRhARE f fg,poviing slements

igheiest o , tmndoaestupp@bbllr@(tGGMEng ihr dnervied  lcamdholightion with a
d cooling elenments are

C\Aﬂgg dn@r{dﬁea&é{(é{% n'&t suc  that at | east one of the

f| rst and second cooling elenments is novable with

sGSPect g t RpeSBRA bf clafts8Réin dt Rt BRE bﬂ&ed@dlﬁ%elements
IS confi gured for re% o] te atur i {l,‘lgl d%sm 1N hermal
fudher omprises  GPERINBANd AH BeamisrdiEroRas it g
cohphushi¢atioh wiihlthe tra;rmoafekﬂfxcto@dlmymlémenbn l'i pid-rich

cells at the epiderms

[c60] 60. A system for removing heat from subcutaneous lipid-rich cells,
comprising:

a portable cooling device having a first cooling element including a first heat
exchanging surface, a second cooling element including a second
heat exchanging surface, a handheld assembly having a handhold
configured to be grasped by a hand of an operator, and a support
extending from the handhold, wherein the first and second coaling
elements are coupled to the support such that at least one of the first
and second cooling elements is movable with respect to the support,
and wherein the cooling device is configured for reducing a
temperature of lipid-rich cells in a region of a subject such that the
lipid-rich cells are affected while non-lipid-rich cells at the epidermis
are not affected; and
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are not affected; anda heat sink coupled to the

cooling device to dissipate heat generated by the
weowlitty3devi ce. [c6i] 61. The system of cl ai mrP@DUS2007/062508

wherein the first cooling elenment further conprises a

first fluid chanber in thermal comrunication with the

first heat exchanging surface, and wherein the second

cooling elenment further conprises a second fluid

chanber in thermal comrunication with the second heat

exchangi ng surface. [c62] 62. The system of claim 61,

wher ei nathieet $ink sbupledta the cololing:devicentsl disrigata heat generated by the

housi ng and @djihg abvitder moel ectric cooling el enent in
thermal communication with the first heat exchangi ng

surface and formng the first fluid chanber with the
gty St hewsi Mhe apstemher eiaimtde waseindtheorst bgolitigeaterent further

corfiiobng uh AR mOE T e oA Y R Al gt Excnanaig
swtazendnti ealterein ten gesayds codiing eslement Birtien gonpeisee ofgeond fluid
cHdnitidd iﬁ%ﬂ?ﬁf cothrhIniEBforoRRPHd sBesid Rekt exefatlgiftPsurfaee.

syst em of alm 60, further conprising: a coollng unit
in thermal conmunication with the heat sink and

6#Nf i gused fDRe ByQRinddfMgaim ERalRASIN tiae fifse cooidig elgment includes a

device; a pluraltty of flui N ' : .
ﬁrgﬁ%?u %a{'nﬁ & ﬁrgh M%@oal&?{rféec%og% S%n%g%}ﬂﬁﬂ{%r@lgfgﬁrﬁg{uggﬁhon with
thieefinse dweat leaclianginonguriade: and dorniag fthei firstc Awdbetanbey wige the first
h@dls(lijﬁ'ﬁd’,‘léﬁdywﬂérem e séddMScddhing ¥EMEnthAALAéS anaddafdfridising and a

and 'second heat exchan |n$;trisu fﬁ%gs. cGﬂJ .64, %[}E ond heat
segpadhermOos G FRYing fielPeitin ihrrmad SPAYMIFRYPR &1 1P REP
eRENEPGInG Sbirfacs and formire) esetomt uid oledreberovitthibefserend bousing.

second heat exchangi ng surface, and wherein the system

further conprises: a processor in electrical
icemuni 63t i offhe systamm of slain G, rdseeempisingnver t

el ectri %alzoo?ihg'lﬁ'nlitﬁnftﬁé}m& R8mFUNAEN AiNABthdahsMkadhd configured
operating parameter, wherein t Hg Er pcessor i s

confi gured t &rap\idipg g geelant fodhg ¢apl aqseé"qerom t he

regi on hagediigoftioi Ineebatiewy thacastigamit sddtha caoling device; and
dat abase ?Ao‘zcrﬁt;c'tir%ﬁl'aléé &&G/@%@?ﬁedcéo?inb hRitInACRS $RId Lmber via the

store tfe“Y I'ng par ame
plurality of fluid lines to remove heat from the first and second heat

exchanging surfaces.

[c64] 64. The system of claim 60, wherein the cooling device further comprises
a sensing element proximate to the first or second heat exchanging surface, and
wherein the system further comprises:

a processor in electrical communication to the sensing element to convert
electrical signals from the sensing element into an operating
parameter, wherein the processor is configured to adjust a heat
removal rate from the region based on the operating parameter; and

a database electrically connected to the processor to store the operating
parameter.
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