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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.



renodel ing, and formation is al so needed for treatnent
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for simultaneously renmoving lipid-rich cells while

provi di ng beneficial collagen effects is al so needed.
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subject with a cryoprotectant in accordance with further embodiments of the invention.

[0015] Figure 7 is an isometric view of a treatment device for removing heat from
subcutaneous lipid-rich cells in accordance with an embodiment of the invention.

[0016] Figures 8A-B are isometric views of a treatment device for removing heat
from subcutaneous lipid-rich cells in accordance with a further embodiment of the

invention.

[0017] Figure 9 is an isometric and exploded view of a treatment device for
removing heat from subcutaneous lipid-rich cells in accordance with a further
embodiment of the invention.
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described in more detail below with reference to Figures 7-10. In other embodiments,
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and any other device suitable for providing user feedback. The control panel 122 may
include indicator lights, numerical displays, and audio devices. In the embodiment
shown in Figure 1, the processing unit 114, power supply 110, control panel 122, fluid
source 106, input device 118, and output device 120 are carried by a rack 124 with
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heat exchanging element 130 of the treatment device 104 (Figure 1). In the illustrated
embodiment, the attachment features 510 include tensioning clips. During assembly,
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the backside portion 504 facing the treatment device 104. In other embodiments, the



t he backside portion 504 facing the treatnment device
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saMitatisrepurpbsespor ti on 506 contains, or is |oaded with,
a cryoprotectant before a treatnent process begins. In
[oo2dher Thdimtrmediate pdréon BOGEMaR de atresgpasit comstrdéled fraiy a mesh, a

| | t i t t { S _beaqi
U S B RSO iRe PB  nd SERRDFL F ot o
sentponarilyd vontaig & faid tandatr reegel. [dn @ne smbadimenty thefintelmeadiate portion
SORESHARS o s ciiod Wi F ERoPfack hef: SgoMiRb Bocgss begins. i
geoteera¢rnhodimants piee intermediads podiod LiO6NMay beagenerdlly empty before a
) . =0 fi
Bt pBer; 2l S 62 i Gy B inimidqlBtely before andior
deringr thaltreabmenitprecessatlaranyl of these ¢rsbertimentasthegaletnediatg portion
ble . Y : e .

SO el B prediiri b U 3he EnBBicd Bibe s hdiie B8 olifiafl Fimospheric
piessureddiing tegiment. on 506. During treatnent, the

aoperture or apertures 516 may all ow t he
[0030] The front side portion 508 may be a film constructed from a polymeric

material, a plastic material, or other material that is at least partially flexible. The front
side portion 508 may include one or more apertures 516 in fluid communication with the
intermediate portion 506. During treatment, the aperture or apertures 516 may allow the
cryoprotectant contained in the intermediate portion 506 to escape to the treatment
region 501 of the subject 101 through capillary actions or other mechanisms. For
example, the intermediate portion 506 may continually supply the cryoprotectant to the



cryoprotectant contained in the internmediate portion
506 to escape to the treatnent region 501 of the

WG aj7az192401 t hrough capillary actions or ot hePCT/US2007/067638

mechani snms. For exanple, the internediate portion 506
may continually supply the cryoprotectant to
treattmeatiregiont 504 gduringS Gaatchent. ngint certinmentbodinments r thai intermediate

S5 B S, 15 DBE AP Rl e sppprecin

témapes )fmp“r theegpariurese § t@ paklitionaincrydprotepant aragshebddpplied from the

PRI o808 SR e BUABHS Sgld FBpbE i e
dmbomg!emseﬁtene’termedlatemdnmn Htbwdy bembsstamtlyereplemshed to provide a

%:&ﬁﬁ[lgﬁsdggatpgl BP{hte' i cgﬁgtgctgﬁy I?ﬁe %%EFO%&AM caﬁ’:ﬂeegﬁs?])ﬂ?e% by the

cryoprotec
ﬁh@ Irtthyedmabnectt ragloncﬁ@ﬁ bﬂweamebeﬁcr‘wgproleetagkabsqrpﬂanmf the skin
eyde r t_ant

a sor pt| on ggialcr@geﬁ%n S,O%grlll)ﬂ oﬁ%%grw@?? fagg Cr¥°s° rotectant
gongentsation dtpremraaftcootacwispwhlhbtr anctthe ppysical corgition of the skin.
concentration, duration of contact, solubility, and

fa08Thhy sTleaucourfingi davise A2 epfionalty may[ingadq afripast one sensor 514
BroMitdtd Go ARY it 32 PBbR VB! 16 ARYsire CdtUudsstabnd %ﬁl%‘ineé%r of the

one sensor 514 proximate to the front side portion
reatmenkRIPeesst Th@a?@ﬁs‘éf ) 4;53?\&%? &mgﬁramfﬁesqr\sg@tarpéﬁqsure sensor, a

@érﬂ#ﬁﬁ%ﬁvlty-@éﬂs&e BYN-reakfan®BseRsordart @I‘ﬂ’ﬁ@d@ﬁtgeﬂs&e BA @btical sensor,
ressure_sensor, a transm ssi vity sensor,

' SfiaERs s3neAb & eatdli, seaRon PRy QUL SIS RepRorsg A any combination

ﬂﬁfédﬁm AR edlseRdtor ey AHUSY @ FeABRINt plodt8atbdskdXon the measured
sensor, any other desired sensors, or any conbi nation

P#HEMEI-  An operator may adj ust the treat nent process

FBBEE 7 el WEReAtrE becRirty Hia Fenimehb Rues 1t optonaly may

mplu'd@raaédpwyrmldeude@m@c@unolaypaiem5:@1’6 g@gc@@mgeaéxﬁ@é 502 by a
ce 5

tg(%ﬁiﬁ%tg&%r ;{9{53%%93&@52%@7 I%P%B%Bﬁs\slth? r%yotplr]cgeé/’car‘?t {Pme m%ermedlate
pc}srlympﬁmﬁ emfjtaeullustnatbbembrodﬁlermdhaltswpngwéwwﬁﬂgﬁ a dyringdkolding a
i1l u ted enmhodi the su vice 520 isS .
R SE T YAPSEaGT Th e BBt P sEBeY BRyoS 570 may incluce
atpgump eotpped rerd sryopfweaampstgrage\(hcteslﬁﬂm)nay ather | suitebla supply
PAHE ed to a cryoprotectant storage (not shown),
&H?:g%'her Suitabl e supply configurations. [0033]

pronal : r S .
BRST ) Db, £ BRASGE SRR 557 rbpl imataty) ma b used or
PERisPingt & ctyepotentad spressure in the interemediatt podop&0B6i ohhe pressure

?@9‘@0 g3emBY SE%Hét%tﬁé??é&éoé%ozéttﬁ%}éo%lt%ﬁﬁ L lﬁfgrln'}’edlate s portion 506,

coup edtot e condu |nterrre ate port
goibe stipply ievisa H30y Risingcteeasnent, ther pragsure eamsm;rﬁm maVeprowde an

BE&RE WikiaP BR DHer SfialTRYicAInghé BryBProtectant pressure in the intermediate
portion 506. In one embodiment, an operator may manually adjust the output of the
supply device 520 based on the indicated pressure. In another embodiment, the signal
from the pressure sensor 524 may be used as a process variable to automatically
control the output of the supply device 520.



electric, visual, or other signal indicating the
cryoprotectant pressure in the internedi ate portion
wG®7/121920Nne enbodi nent, an operator may manuabdHUS2007/067638
adj ust the output of the supply device 520 based on
the indicated pressure. In another enbodi nent, the
go'ogm]al f Semrélgelﬁmlwmsrhté &f Wﬁf@dtrﬁaﬂsﬁ%m lheo hlﬂﬁai,dcdmin@ally protect
0 variable to torra cally control the outpyt :

B S ot o Be e o S AR s BBt B teghiaues,
& deprc&attmnhays bettemdﬁ)(hplpsﬂgd motmm skirabéfgrepa dteatrerit begins. The
of th ai ns ezin ana e. Accor di ng
0 Dol etfon e e ARl ety GRH STERSRR offlyp peiotor time.
A tbalcfyppaqtqzﬂtar&dilststpatdsemscbonnerht&f\alrtecfmmreeaﬂﬂmktn may be subject

e T n then_a th
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cont1 hua
H@ﬁﬁ@ntshlng the di ssi pated cryoprotectant fron1the
i nternmedi ate portion 506, the treatnment system 100 nay
1035k ast Sevatalcambasiments kf e treatreent systemri@ganaalse vastice the risk
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Seve odi ments o nment system 1l

é@k@nd g reatmend devisr 18¢. Aisrthe syrReroteCtant EScaRas ﬁ@l\lﬂfethe aperture
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regi on he treat rrent devi ce
@?%V%ﬁ!ﬁeét é@q! aﬁt p%@tﬁp@gy tf‘PffTbuJIﬁ‘etWeP%&i@Fst maé I@tﬁrfere with the heat

ARRTdrRSere) Detliddne tre8fdiR Rdgiort 5&1 MMM Uredtrhéntidaice 104. As
i ntermedi ate portion 506 decreases and air pockets
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tedaees tey rigd bf sir paecket FetvHiIBR, AMEtHUE eMbRIvEtths @icihcP @l such heat
and the treatnent device 104. As a result, naintalning

Y#rsfnt er medi ate portion 506 at a const ant pressure

ast e the ocke r mat

e s ErrBieh Feaobriadiisa.soprs ufiiiaialat REyiat bR dtachment
feafdidéd SEV @ﬂcérfaﬁrugrhbbdlmem@umblattgcrdﬁéhtﬁéatﬁr@a 518 may be omitted, and
{pl | ustr ﬁ% Vi ng?t he nt, f eat u&es. %1)0 [ nt ¢

&rCHPI% Vé?ﬁ & igf"é? h (i ipeRrpeAked 15 °tPr§rys ructures.
Per mmpf teemguwdd iituseates upbmelgerdmdlmentSIhZNhimytHee:oupling device 502
canf | and/ or_inc rat i nto,ot her, structures.
RIPCoritARR AR Hee@ SRRMRRCHFENEE 1€ 1B REH: Sehariliid Rment 130
Thne odripting tibmce: 60pIcangefirey a diest SR2ve poition d6poarat the sledve 162 can

5‘ th\? V& fgg&c{rﬂgeveaﬁérﬁ&h “66 t 6?% %(%gﬁ)geatthe ﬁ%pglggvé] gortlon 164 may

PEAEN e coupling de can
mcluée thel beekside portion H04,8He framicsidenporiidres08e and thedaterra¢diate portion

B g 3£ SUCBRY 8B bt 168malBE o {HRR 12y Extending from

€éve portion
the first sleeve portion 164. For example the second sleeve portion 166 may be

constructed from latex, rubber, nylon, polyimide, polyethylene, Keviar®, or other
substantially impermeable or semi-permeable material. The second sleeve portion 166
may prevent any contact between the skin of the subject and the heat exchanging
element 130. In one embodiment, the sleeve 162 may be reusable. In other
embodiments, the sleeve 162 may be disposable. The sleeve 162 may be provided



i ncl ude the backside portion 504, the front side

portion 508, and the internedi ate portion 506 (Figure
w@e07Ttm26econd sl eeve portion 166 nay be an iBOI/E$100T1067638

| ayer extending fromthe first sleeve portion 164. For

exanpl e, the second sl eeve portion 166 may be

stens tdrudneglerdis 0 mh | chk embddith@f! thendié e, is ﬁ@bdﬁat@ddﬁom a flex circuit

P o3 o e B AR T e s

sleerdticsesitientin, 08, e \preuessinginianya. cont act between t he
skin of the subject and the heat exchangi ng el enent

[0837] | n Dinee secdiadslseve portibe 1§Beaay5 ab62indage lagachment features to

HA R o2 e SIRPRLTYAL R GRS IFsh B R en, e
sexond skeeve portibn 166moh1deocﬂmurﬂ>rﬁc,keish1§2_s(ldeetvﬁedl|Bd|V|duaIIy as 172a-d),
%%qklz\;fo%ﬁégdatfar %gre%ﬁ'fé Sdcbfy! {eﬁogp?hlé)g ‘{6°6“Crhdﬂl?dual brackets 172

I e or po ene, race

molndecan spertwe s114o (idertified ondlwgualbfsasielﬁﬂaﬂh that. gorrespheds to an
%‘hﬁ\%ﬁ gtﬂnw‘i'otn%fljtﬁ%gegtﬂ%%?he\ﬁ%e (f SWB ypﬂ{etép%'ﬁures 174

of fee\beackeiz 17@ mag fit o\mttlnﬁeattaqb\er\elnt eombWO $tn:htthet the second sleeve
| n 166
bkt A0t BAREI B Rosch B RER BRAGRGAG ERORAN (36T 2
d e r f d
pise o (£ SRR Y
rgekats that may eppagmeadh alleeri fer oxaiuerle. the Reacketsl2g mayaglude a pin
fHaf hrfay %?Qﬁe e a’b@rtﬁﬁet Pl he BRCKY 1]759 Hurihg %ssembly the second

treatment device 104. During assenbly, the apertu
sleayveoporipn: 187 Mayatrap erounggle frﬁ?t”@@éfie‘t'%1%ﬂ Ao ARDIRID in place by

Qlﬁﬁa@ng]thé) bfdékéts iatwithRRcH ﬁﬁ@F‘ dinsd RAMEr dMRBddiRentle sebond sleeve
| east partially encloses the heat exchanging el e

aon 16y TGt foNaHENE EIPBBRT FOAENON & GheRibrias I taBsat an outer

@&g#t nwlgi%e BBUorianbé%e ortias hes&h&mmtay MR GRINSEVeaD over the
or, ex

the bracket i.nclu
Pfimeh ot 100 RGO ARV 1 AU G PRECHMSEK dre F9t5a slesve
&Hlbm%@ﬁfa@ﬂb&wde hh&eéﬁ%dﬁéﬂhﬁ%ﬁﬁgﬁﬁm@r oibt kﬁ&mﬁme/g Velcro® or
e an

wr ap, around t r t d d

B1EBL 21108 BHIsE Aot (el BF SERELsaons AR ISBIRTRGhI fop sleeve

a64 ld)K/éﬂWlﬂfe ﬁé&m@nﬂmt/lcetm Gmndsﬁhwe I Ofet iamothdh @mbodiment,
ncl u

flexib nb
AitestBen i the Sk e ar R e Ee %mse%%éme“ 04
6 .t hat I d h 2
RRGEY 20 frt 5 A4 BB BRI G504 188105, poscta
adiznthigeroft usutmmessﬂeemdmﬂ Esethe |p\prctvedrsamﬁdilona;f using theetreatment
r eI @?‘9 ;’ul)tge s@%%eggw& e ou rg%glgéntém%‘%o% ﬁe@hegn the skin of the
smda;enh@ndltlwheatpm«chammng[él@mehaﬂ SOThgcahu@e dhe bleewd 462 és Ludatantially

tr v, 0 r Vandl
rPeerrHé%\ﬁee nb/ﬁ(;%; @%tatﬂs xpEnstOdr FH A& SRIREY104 Ray Bk reduced
because the heat exchanging element 130 does not need to be sanitized after each

use.

[0040] The sleeve 162 may have many additional embodiments with different
and/or additional features without detracting from its operation. For example, the first
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adhesi ve may hold the second sleeve portion 166 to the
treatnment device 104. [0039] In addition to the
wezpeatmed advant ages descri bed above, one expeRCEUS2007/067638
advant age of using the sleeve 162 is the inproved
sanitation of using the treatnment device 104. The

Shcﬁ@é@n&&ﬁeeﬁéponbﬁy ean ’CBGQﬁéy b® BbstiubR ifif b@tsaa@mbiéﬁal (e.g.,

Ré gﬁﬁetrng ’ﬁgt@ é@eﬁlge%gh %H?ﬂ%{qug ah Sdhesive layer (not

shmgver) mblnels ths ﬁeeveomrta&hmmeatmpmlceﬂ o#the treat ment
devi ce 104 may be reduced because the heat exchanglng

: o0 RNl 2807
ppli meﬁbﬁrevﬁ fsha ﬂb\ﬁfcﬁér@ ﬂlhst?é}ﬁing%rméﬂiu% tslﬁ?{fkﬁ‘é td @@Fé’rfd?ﬁed in the

W t hout détract |g% romit rati on. For exa
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RO&RohuUcTigs nfetivyd Ha@ .ﬁalm HB{SI hy @&l ¢ rg@prgtectalﬁpltd”anﬁéé?)exchangmg
or different materials. eeve may i nclude an

slamest \98“tF"Q9@r'“(%6ﬁea§ﬂ%ﬁevt%a(b'%n?:@ t He certaiggmibgshments, the
l:r?oérbfétcialhﬁzﬂdg%é aﬁ;ﬁiﬁgCtﬁ tAE4kin[df dVEl%B]éttﬁ d?{bo'ﬁ{ gTAreCQ@rI\ laRdl the heat
reat me vice Usin opr ot ect an

BXGapreing ejegrent ¢ { g eripergture q? %ﬁtieﬁ aggwg(e?%pﬁer]t may be reduced
fUh tdebired tenpratdry {6dkeR)i NOhée the féﬁﬁmhreSNﬁmQMeb@Qxchanglng

of Figure, 1 and ip a th an enbodi

BReentis asics 1 s RuwerAye! 9: PAIEPEPYIhE Beiow the reezing

p@nnw{wat@cooam the r%aheﬁdglaﬁgiﬁ@ @IRgenY nily eI cetioatj@dene the skin

in atr me eyi ce ocC

s SR TDIBEK 1400 B ot Bt excHanaypBTherdi dbiagento i skin of a

sijatct Oéc_iL&eSUt:Ba Eﬂﬁpe@at_llj_*wtbﬂ‘a réyforssuoh taﬁlt?hpiidiﬂcﬂ‘le@ll's in the region are

exchangi enment . e te ature o

%g)j%(algﬁlgi%%C%deﬂElrﬁ np&-ﬁjplgglcﬁ‘gc&ﬂ% &y ttf% egldaré'glpraéﬁyor dermis are not

yerepaly atffected (bibcic ik6)1 2 ceffrin entbbdintents #reatemperatdre tofi he treatment

08 SHUEIR R, 5 TRRH o uckBHer Bp s IFTktBrs. aops gre et

exahanging eleateat is (placel adjakentie ftte skitcdfangyibjegt (lankelid). may
be placed adjacent to the skin of a subject (block
[00%2] Pl abiterp sélecthe aerieck ohtimeyi the trehtoramh tievice aayribert be removed

i 5 BF 12 s%p}é}:f@?ogkﬁgg GRA (4 ErobERL AN 2rbiBok 20). Once

regi on suc t ha ] e reg
el teeatrend| deviae fie caneeveditfrdne theoskin phihg-subjent, d;ta tesluced tenwerature

Q‘F\EEH %Scﬁgﬁj%ﬁd elgﬁ{em §ptﬁ9rnglc}n|‘ﬁ5¥1 g€ '?ﬁa{lﬁgﬂnXd af fa%‘ég?éh | temperature

certal n enbo he tenperatu
t kt%%atlmwa@ewb@lr@pnﬁsmml haat reayha@glngwlemnt cpré@uelbfdmay be

f)lﬁcéﬁ adj &%ﬁ%n&f?ﬁ’%l% of tﬁe%ﬂﬁeohﬁﬁbeidﬁzéﬁ oeéﬂe?&%()&g QAffect lipid-rich

enen | ace acen

¢alis olpka 1cgf)‘ere[1t0(ﬁggqn Af ttee skins of daa subigelr (derkoR4): | r@nce the heat
ERPahdifG EIERTEht REMAER dBcehh @ arehdr $8GYRES the skin of the subject, the

lipid-rich cells are affected (block 16). The treatment device may then be removed from
the skin of the subject (block 18) and then the process may end (block 20). Optionally,

the cryoprotectant may be reapplied to the heat exchanging element, the skin of the
subject, or to an interface between the treatment device and the skin of the subject
(block 28) prior to placing the heat exchanging element on another region of the skin of
the subject.
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fromthe skin of the subject (block 18), and the
process may then end (bl ock 20). Once the treatnent

walewrazoes renoved fromthe skin of the subj eceCT/UR®07/067638

reduced tenperature of the heat exchangi ng el enent
optionally may be nmaintained at a desired tenperature
[dmmpk 2&1) anbﬂhec@Mtﬁidﬂn@ﬁb@dbmp}bmcteﬁnh&n&\ﬁﬁa applied to the heat

TR T N S e

sle\hmhnd'ehg/ slaﬁfcﬂdhelwbjedt- to preverttlthe forfnailodldffléﬂ' €ldck 10) as the

FeEer @ of 1 hEA eRind it e RBhEE rediged 1 il ped itheldltie. The

hegieacharigirigrederaéntris pibcédadjacdnt cthe skihef theiubject iala desired region

i e dRlC e Pora'e ieoiely aiccRRLBRGl; E5; A8 a selected

pdi o:ubcbf t[h&) theen He dtlexnhdrigéhgoelernestanapthen e rérlmbwddr&ﬁ)the skin of the

SR 200N 1o, BofFiD Fb FAM IR P piEABRIL Hk Adhy eBEhanging
element, ithe: skin af thebsbjast randine anrietatfacnbetoeen the taealm'ehiedewce and

Jl](moéf ﬁgguﬁjg&j (gfo(é:k @Qi %ﬂh tr?ég nﬂ.’fe‘ré}ﬂret& tlﬁ’é ﬂ?ét[%cﬂé}%mﬁ element

exc on another re
@fmaln’@lngg it @cﬁes[rexotﬁg}pqratungtonb 22p n{fmjprngeﬂs of4reating the selected

@Wf%ee%@ar lEg%M%jP& cﬁ%ﬂ%él@‘i’n%ﬁ)é H%ﬁeé%@é‘&o e&?i@@lg 3 R8ct the lipid-

errent an I nt
b@‘t gelisnint ¢ aegipre of e sulies \(tl@ eann-ligickrighk cellsoin thaeepidermis and/or

8&9:\@5:% rfof Qﬁ&&ﬁfgffetc%ﬁ EI‘BEW%' on of iice (block 10) as

he t enper ture eat exchanging elenent is

toadhtped Fgur demidiRtbd ﬁm’cﬁélaﬁﬁfl'%d %P%r@@@&lmﬁx’tﬁ@mk changing
el enent 1S placed adjacent to the skin of e sub

PlEMENH&Yi ABIRIYIPG gR oFTYERIPISERRNY A, thendeah @xphigsigingr .elﬁment prior to
88drbSsirey me%hfb@thNr@ of thé fh%ﬁi %héﬁélﬁ@ llehfont toAEF&/bnlalcmg In one

sel ected period of tine heat ™ exchangi ng el enen

FRYOGIMERL, BeoryaPRRloEant i Glace ondrs e oxehandiniby Bment 1 prevent the

hé&t%‘(&ha}?ng émhbﬁﬁ%m}{cmé ok N@pﬁ%er@a@'ékchaﬁgm[% element is then
rea he heat exchan?edng el t, the skin

Pire °§ %f’eCfﬁﬁﬂV'%rtheaF?mﬁ’ﬂf%tH i%eah,a% Relaw’ Qﬁe@%a?%n?he heat
éﬁjhaﬁgin@erén{émssdﬁprewfo the eklﬁ wbireubjell i ldirdeatraent régien (block

er re o el e
K IR 3eelyel; atpdnEh Stk frmen] Belor,Bjock gy In corai
pibodimenief thé etripegatiiree of eh@cﬁ@d é)@garcghg)felém@ts fiap bé further
the suhject optionally nma e ted to Iect vel y
cpFeed: ok Bk T Deft Bstangil Bt R Hea" By e from the
mbnthEnnmydn (blebkr 5&)hamBItH$treatnteht—:'nm|yltdem end (dlodk @4). In certain
r al ff No] o
b deRler e JemPERALE of it RisFindinG 8L ayse Hghtained at
tai'g}at heapereimélahﬂgctmgO)elaadEInﬂ hbat aqcpdar}glmelement may be applied to a
1 on t xchan [1,0r
SRR BRI F koDl shabe P or 1 PRt 285, B2 10 kg Ry dtrect the
idicriemiceln [Dreeetne hedt raxchangirgnelement is removed from the treatment
region (block 58), the temperature of the heat exchanging element may be allowed to
return to an ambient temperature (block 66), or the temperature of the heat exchanging
element may be maintained at or below 0°C (block 60). In yet another embodiment, the
temperature of the heat exchanging element may be maintained at a target temperature

12



enbodi nent, a cryoprotectant is placed on the heat

exchangi ng el enent to prevent the heat exchangi ng
webk@meeno24 rom i ci ng (bl ock 50). The heat exchaP@i/ng007/067638

el enment is then pre-cool ed by decreasing the

tenperature to at or bel ow QC (bl ock 52). The heat

IR 0y I'l'ﬂe &ieﬁﬂ@kﬁhah@ngﬁwmeﬁﬂ My th&e bs kipplieaf tol 1eecond treatment

ARy, b e A S8 8 bR e retmen
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EUR BRI 0, SR SAPHRG 880 THEblFg. BB jeerie and
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cdlle rmuallyrm;hstwdaqopler mptematares@etierdham hmdmlmt:el_ise thieosuboutaneous
703 b0g 3 B oP B PO Py pa S B e ot o
déronieand epideraniov Eor éxample, lrerange for thenheat eythangingleterkents may be
ﬁgr)] l}otﬁ? #@@? ?Mﬂtezo@ b%?ergﬁ?tf@%%&g'zﬁgc &b &I50L 10°C, more

erature
pr@femwy 6@911 alaut + HE Gt lorqhobbh BTl enere nrﬁférarbé/afrorémglhghon@ to about
dcenent may be maintained at or bel ow QOC (bl ock 60).

n yet another enbodi ment, the tenperature of the heat

FYOQE‘P”Q' TS GlpRITIH cBRY nbé?y BRI é‘ﬁéﬂtébe@yaéﬁébtlh@{ Qﬁﬁnklng dlsabllng

er at ur e( bI ock 70). The heat exchan
PRiIRYIE, r&m@wunedklweg £ othepmae peipg alierae. @Pehb%ms P%’d by theory,

§é‘lé<ﬂw@l§1 difeetirg!igsitnh cBlsorsMberidled l@rreéﬁﬂf/fr&ﬂ 16&ABEd 'c@/étaihﬁatlon of
first treatnent region on the skin of the su

bighy Spiseated Aty 3P ot foriseatyicn et oo oKt Bevee,CrySpEatlon ) nonipic-
liéPéenk. the Wﬁb!sﬁﬂa)t hu@tuié‘ er%-ﬂﬁ@%@nﬁrbﬁé Betfpid-Acticells to selectively
tenperature | ower 't han 7§ ubcut aneous N (cji

BRATPSS thase E@SSEP%WV@W e Ee@&ch el Sgéwen% erm?ice"s may be
Qﬂil&@{ éﬂt tém@t@&é@@é‘, At quucﬁ ch/dtil Estinatiery B I{pg]ﬂbﬁéh gélTQU(IBSImg is also

aturate S CO e.un

Belsvas B Bfcedoly S o ar o) oS alng ot in et calt B Bttt Shance the
ﬁ@gmelnnmta@ledus mmb rich| defis. uslpayéls/ rmayt bstamdnwi ggrocal cold

SHRtea ndtce Fippiaten SPe arfistidtl ot sitehye) y

t ed \whi | h S | .
Mi047Fier noS sibe Rt A PligRYesr e ie S Bsdingls v oove i
tnaf theetxediment d@vm magrsuectwsq}y bslute sobataneous Zipddichocells without
ﬁ%%g&g%%}gp‘fgg{irfgf :egc%:ni\ l%l%@%u%nd-/& %rttgé’ags?fg?\g&tﬂgrcexpected
paveineagab lisy thatortineabmatmem()@i@vrce aiawuslrrﬁmwec{uslwﬁ]aleﬂhely reduce
é%%h%g%%&éﬁ Iiéiﬁlr,cﬁ CHR¥ mleaﬁrfosighﬁdbéﬂéﬁaglf Effddtd'S the dermis and/or

g, drsabling,

epidermis. These effects may include: fibroplasias, neocollagenesis, collagen

contraction, collagen compaction, collagen density increase, collagen remodeling, and
acanthosis (epidermal thickening).
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destroying, renmoving, killing, or otherw se being

altered. Wthout being bound by theory, selectively
wa@bdogariong lipid-rich cells is believed to respCT/US200T067638

| ocalized crystallization of highly saturated fatty

acids at tenperatures that do not induce

£0048} al | Aratheb expected radvamtage iof sevetal ©f thidecrabodireants described

ABYve | F?Itlé{rtﬁe FQ& Qché@ﬁfgl%@{ A Qf%bgdlgd H&R/aﬁ% bPtreatment

to se ectlve necro
Homore gffigiently IffeébthesSk"s at theaw@t nefurtbed, |tke enﬂppdimnts allow the

%&h@ﬁg débicd foMyer fhtah'ﬁé?ﬁ'eqt ek tb&%l&‘{‘aﬁjrg réfsc;raéekgﬁ [FBLAOR a target

I pid-rich cel 0 bel
F%R%%Iu'rei betapse the é:ngaprote@tﬂntnﬁwwevem)lc'm onj ﬁbredheat aixchanging
eréhieﬁtércwéwﬁthsek.ﬁwﬁmb}elaﬁ reduction in subcutaneous
lipid-rich cells. Lipolysis may be enhanced by [ ocal

01 vaTARSEH Erard i ieantd LMShe iRl ool "

FRER A ey RO

Ini the direatnaﬂnt @ed;tbm 100 dfcdtigure rﬂaam:ieptal:bbryiaatfef witth an@niboeiment of the

th Anot
f5ich HRIHER B of AL L T IR AR sppnaton i
ttlerrmtlmdﬂasthlnd-‘egwetm andloy FigarelSe Fou Iamm;aieea)ugoprotectant may be

%Wl'eg 14 b&ﬂ th& é&lﬁ o‘f\’ﬂ‘\é &Ydr%@ctms QE% %I% ﬁjo Fréeez?ng damage and

erms and/ or e|
th&ch%ﬁjeexcrlamramlsae‘a@es Of e drebinzené rdesics, foccplré—agrﬁlng the treatment
§Qid action, collagen conpaction, collagen density
I ncrease, collagen r enodel i ng, and acant hosi s

foeBbper Nl tﬁeh'llﬁlgf?&bfi‘g%r?lﬁ(gﬁ‘gérlt Qﬁ@trﬁéﬁoc?@ema dglclélde applying a

advant age of severa enbodi nents desc

elyerratecant 1o treatment rrgicaef s gkin @f Blecavbiect thigckiB?). For example,
%pﬂ’ylﬁg)mee&ybﬁfofé@féﬂf‘ﬁ%y%cl&dee@érﬂiﬁ_ﬁé of ‘%n‘@éﬁﬁg i EGbsreteetant onto

treat the Skin of the subject urth
BRss Yaing a0 E’PVWFHE‘S'W'@@%W Saétwaeé SP@YB@tﬂe and/or a coupling

a&idat aé %Gwﬁtlnaﬁbt@@p@r ahUabtiidr Shb&hent, XC cRopRltedant may be
erature because the cryoprotectant nay

'Bleé&grﬁ’?mt ﬂﬁnewh?ﬁéblﬁ@éts'”éx%ﬁaﬁgﬁyﬂ@g%l enent and/ or on
k h E.. Met hod of Protect
"4 et Sy Skt e i

lhs sabﬁabtquelh 84) THd hesit exdhangingBRh A mﬁ?bbadhéﬂéétméh?reg.on that

e B R e e A b A LM o g
(block 185). ODurlﬁQWteeaTmbht) (heS@yd{frotEbtghf Iﬁaﬁ b%dnth@aﬂ%@ﬂlppﬁé’d to the skin

%eﬁar o %Hg’ SII? %éfg%nggﬁty%ﬂ?l Yo§ icr%ppro%ctant may mantain a

suffjcigmt obmaaﬂlonm}ablserban plyoptdatarty 0t ﬂhetebiﬂeﬁrhlls rangfor t&enis of the

r. pr, the skin f mfree a e .
SR B BI04 6 BB el AT RAA T comimaly
sjwpherbuﬁlog apr @sodmnt e gt faecdsttoaapadaru gauze, or other absorbents) pre-
loaded with the cryoprotectant, or using a coupling device releasably attached to the

treatment device.

[0052] A decision is made to determine whether the treatment should be continued
(block 90). The determination may be based on time, skin temperatures, and/or other
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device. [0050] In the illustrated enbodi nent, the
met hod 80 may i nclude applying a cryoprotectant to a

wao e@atemed regi on of the skin of the subject (BPECDUK2007/067638
82). For exanple, applying the cryoprotectant may
i nclude spraying or snearing the cryoprotectant onto
bdi‘rﬁm%térm oﬂmw@ea&mehnﬁﬁobeﬁﬁenh‘ then reatthengis eongnued then the process

TN e R
@%?ﬁr 1% Repred? Cémp“’é.e%’ﬁetﬁﬁ%eaf' 'F%%g%'ucgﬁrﬁe et #dking damage

mxtbhapgienglseairmlrmrdernns cfuths eqbjecit dlqrmgltnu&deradqr‘doeay even prevent

:Elﬂ:% ﬁ'kéﬁn da Su%ﬁl‘f&ut(l? lﬁoﬁﬁ’a al{ IS beI| ed that low
i sy i botifd oy BEQRETL s belereq

exchang Co0 he tre
temperatmeamayt pmnthlly hmserqaomgetnemmmetrmlasm#@tdamlswla at least

%Urgge%lak aﬂb/gr Ektf&eﬁﬁg ﬁ:e | BrrhdtEn, GFRIGL @8 Korfation occurs when

yoprotectant nmay
@erfmrnnmmldye Zephl i e ice mabeemand afd tunéirgdln@ eell agphedse grows

nalur?PTtﬂ@ SALE g}éﬂl thjssééQlth e JabfP’ gyﬁé]tsor%cﬁgtﬁar ice formation

aln a sufficient conc ntratl on .
esapiop estracalidiat waier fieezespiodermrics. ARIA desulfe thel remaininghextracellular

RHPIRESMEL Eorﬁ@e‘ﬁ%ie@%ﬁﬂ‘ §ol[lfe§ k ﬂTe i gﬁ‘ %hé@wtr@%ﬁ‘gﬁ theT@ﬁracellular

cryopr ot ect ant cont i nual x usi ng
Bd Gy qause @tr@cell r@fbltq lorrepagatedhigHan qu @ﬁmlmeﬁ@pable cellular wall

be@%@r?cﬂélﬁl) c&fs% E&ﬁ@%ﬁyd%ﬁd?\ bhe o‘é’éhfpprﬂfeeﬁl ﬁ”&onc@ﬁtratlon of the

using a coupling device releasably attached to the
exteageiiart flydyinedy. glssogntermaptd edgclicah ang/ammipsict dnteractions among

RASGIRIIThE 8ol cBBEe aGersbRASBRM d d be continued
(b‘lgJ e. The deeter?n ngﬁron naa;ﬁ@g based on ti ne,

Edesmj t enpesifhy bQﬁyopﬂé’cQétQﬁt rﬁéﬁ@ﬂ@@dta@aucertﬁe Agk bﬂ]ﬁtracellular and/or
treat mentggr ocess. t he treat nent %ont i nued,

PrERcRiR des Tor '@?Wh@f Fkﬂe'bP@&“téHCh t?FrT%f 0B, by frgucing t g B freezing
ifcE Wt il the HOAQ G affeeted by lthectysprpeptant. ecisaslieveathattafter the

grgsa’é}eﬁfagy gg d;t%?)rt{féfkm gf g'ufpr gﬁlé E’rﬂﬁfﬁggglgpnﬂa ?he cryoprotectant
Hisaﬁﬁe‘s?mtorzmderme ec\fﬁtbinel!r}1 @ite Waterueththe n&tlemem@gndalgmgeextracellular
.t ho n theory, it.i ie t
s SRl Fieloheat SFGe =it Y ooy o g 1 PoRESY e S8luton i
which dtrrasidesin Hb?fxe:mmlm the ‘(c;yapmtedtmmayi redtncm:mblflelealng point of the
t ul ar or ma cabAtr
Pl B B iR S T ol e Prist ! SREE, oY ol ifppratures
Buﬂ’gabteﬁﬁaal ﬁamndla{ tl}aatmeat t Imesooed émbaditnbets) the cgrogvﬁectant may have
the ¢ ul ar u
OvmueERt bl 7 od Hog A8 S SHELPReF B el i goes not
fredzer but irestereisvitrifie$ anderilow .temgerature sonditions heAsr @ nasult thg onset of

%ﬁg&ﬁlﬁﬁk LB eltladb i AEOBFRARIG S Bl ftn38d ehBiments.

concéntra e ex
[0055] One expected advantage of several of the embodiments of the method 80 is

that an operator may use lower treatment temperatures for selectively affecting lipid-rich
cells of the subject without causing freezing damage to the epidermis and/or dermis of
the subject. The applied cryoprotectant may lower the freezing point of the skin of the
subject or body fluid in the target region to at least reduce the risk of intracellular and/or
extracellular ice formation at such low treatment temperatures.
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fluid may cause intracellular fluid to perneate
t hrough the sem -perneable cellular wall and

we@ntzmkd y cause cell dehydration and deat h. A@EUKI0gT067638
concentration of the extracellular fluid may al so
interrupt electrical and/or ionic interactions anong

pessihbor ARgin&ebk A%cféé! SQREager & emar Febbsidér s %Inﬂlor dermis of the
damage. [ 0054] a, cr

lyin r t ect ant
SURIRSE G'3pheS CORNTLBIY PIRISCLe FORnSl TeeRoo1oads alld Fmﬁ?%Yed that a
{opRaflyoddiihisteied Brfyo@oRITtaRE ma9 lpfrotédstctlhb tregnient m@tdncrn thebykm of the

reduci ng the freezin oin t he .bqd
st Betiechiopiigagitas appisio tRsinotlae Alved Y g Sptotectant
Bfdeféved® aﬁyromécap&iétrralst theSdabﬁsprahecévemUauyt fhe blood stream of the

S IJ%? ?Pﬁeﬁu\%d tgsr Blgﬁé n}{g@%ﬁ |r:r39 gl?eé: %:rS{g;grogecf'a%? la\\.'/vgysi from the
tréﬁtm@ﬁﬁidgldnarAsaa aésutt, ehet d&rymﬂbﬂeuﬂaat cdricanteation ol ¢heatyedtiment region
0

3258 2L ROV o PSRUEE bl Bl B9 fifedtte s neohen
thetisk lob freedimtiarmage. r Achocdingly) eohtirealty supplyiigithe ofyoptotectant to the

581 thg eriaP N i RS simbib it a e iSPSr
Ldgng rrenAP?thgr &8 te%'mghﬁggbﬁ se\;epé? o?g eﬁ@l@%flﬁﬁ cooling

a su |C|e concent fon I n th
theagkinneft the suhjechmabowyea‘setjh@i resisesce timefcrféfeq éW'.@teCtant and may
di
Iééa?lég ﬁq%f‘yé'ﬁ‘#g'f %}Eiserﬁie@ e %f%\relgscel Q{OBQOE%&}%? It lstievedthat the
ekin oAt Sublieat absesbs dreratppietastant pb2 Slanes elecundar {owetamperature
GW%ng‘? ™ n&&%%a%ﬁw%m%t(ﬁg rléﬁﬁ@raﬁfre)s@dﬁéﬁt@hs. Thus,
o t hat an

|msnts of the netho hat _
theeedtesnd almrnmge rate\ieay inceeasertia amewﬁi@ff dmer ik takey for the subject's

ﬁﬁbﬁc'gtlle\éﬂ Yo %Fn@?r Ithe ér&&ﬂr&eétéﬁth a‘ﬁ@' fh%s Opgrolbhﬁ e béfedcy of the

out .causi ng freezi r? derms
anyeprotectpat. miltgs @so lp@legqg}l'@gpe aphérygpr'@ftqc&pts at certain concentration

Fer@%é’s} %EttéﬂE tETEib{e |sQB}€6t ltghéalfs'ir%e%rna(a‘hﬂjlé‘tdéﬁatdrMn of proteins

kin of” the subject or fluid in th target re
(a8-aenmEmesh. 108k BN Fhesabsefptlpwﬁta@é|fh%P%(P BlegiagE may reduce

fhet drpsirdteetbAl cneentflioAT Heuber tissties hardaiud MaRré@Iek the associated
tenper at ures. [ 0056] Anot her expected advantage is that

losal & syetemif 9089 dernis of the subject may be

continually protected agai nst freezing damage. It is

bel i evgdproteatants t opi cal | y admi ni stered cryoprot ect ant

may protect the treatnment region of the skin of the

gc:(usmact AAfryaprotettantsujteile do be tsest inithe tigasmentisystem A@O of Figure 1

e C t

f‘s %gye{tﬁﬁ& thgggr ﬁ]ﬂrotetcﬁﬁlo@é?égp{q s%h gf‘gvsgﬁ cpﬁ'Fheﬂ’%Q ifgPdamage

I(é gxodaeclageaimedb icé dormatipric t Thqne/ogwﬁﬁ@mt n@ayop@liem a temperature
FI%H% W?tK actﬁf Ré(nlﬁé‘ﬁ%é?{t YR Ehﬁé}t 8 Rbima¥at, fars%ﬁh&tﬁﬁt and/or

e cryoprotect ant
otinec eddltlms oiﬁh¢ @mon@teqtamtmhbe ﬁ@mbdﬂ’ﬁer P sliquih (f-g-n@n aqueous
EbiIG63 8% RBhA u thté?ﬁ‘utﬁHPJaeQél £ hgdrb§at 8da pasks. f¥Hd éhyoprotectant

I'Nncreases to %
may be hygroscoplc thermally conductive, and is ideally biocompatible. In certain
embodiments, the cryoprotectant may be formulated to be ultrasonically acoustic to

allow ultrasound to pass through the cryoprotectant, such as a water-based gel
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the risk of freezing damage. Accordingly, continually
supplying the cryoprotectant to the skin of the
waaaz24ay at | east reduce or even prevent SPCHUS2007/067638
ri sk. [0057] Another expected advantage of several of

t he enbodiments is that cooling the skin of the

Sa%Freed 'fely-S Meistor AU dssued {0 Buchalter lapd U.S. Patent No.

Qrzﬁgg%ﬂtlﬁﬁké% FICHArdS3N ot @HUGE dnfifPlis@d &y gfs\féﬁit:ﬁ 'g};jecincorporated

ffects of the cryoprotectant. It Is i eve
DRI WETRERAGE. of the subj ect absorbs the
rotectant at a slower rate under |ow tenperatu
HRAT L o rBe { Rmpetatdrer deRiPRRAN 1A dRGiHde SObBICRYIeNBEyeol (PPG),

belwaylaﬁ@r@ycdp O(FHG)| om@py@.liwglycbhee!hwéldé eglzans %rrﬁéthﬂn sulfoxide

th t t tt
(ROl ¥ ot G, odhe  BMPBb e deRsERYoieh e inslude ethano,

pmrbah&uﬁscppmbamg toueanef, f ascasry otfer t Maﬁl@ytﬁﬁbﬁéle%rﬂﬁéunds The
rot ect ant

t hat t
et Gereeet s v BF Geaeo BT BLA SobOR kao body fluid) to
abdjt &CC thys0capandimord preferaiolyitd gboutl STRECUS a16°@n ©értain temperature

BEAESAR (s JPEcs PR pial She bE LisE N yhiiGus smoplipess of the

cnyyprptemtmd:amlto [wovide hibriedtioan i n deeper tissues, and
thus may reduce the associated | ocal or system c side

fI0BBEL S- The g:fék%ﬂfngt %ﬁ%ﬁﬂtﬁﬁ OfRRke A c%b%?@r%%)@% hggwe polymer,

Suitable to eat nent Sys
Pydiorvetyl xdose Belwseteed/or lether visgosityomedifiersi tol puoridala viscosity in

¥He$r§Hg‘éS O{%oﬁt §Hlblt& bodt Ir1@'&3106 Peq:h&gprg%??&fm(tﬁ% gar{ge of gbout 4,000

| Ce orrra |on ryoprotec
@%m abcwt 8.008i¢Pepad most p.retﬂr@tgxsﬁwn a@potrﬁgow ¢ taaabout 7, ooo cP. The

Er%&bﬁ‘e@ta’ﬁgwﬁlg%rmscoélgﬂﬁ g O@’e m%les Hﬁf]gﬁ{é}e tcdfthe treatment device,

surfact ant and er a e cryoprote
fgyskineofithe subigete andlar thelintgtfaee petwgen trmtremmeomewce and the skin

§ﬂhé’§blﬂé‘ct%rlﬁg pesnRALeous solution), a gel, a
hydrogel , or a paste. The cryoprotectant may be

EﬂG'l]OSCO'Ph& pH BQﬁéFﬂHa%/ |ﬁ&lﬁ@%ﬁél¥rﬁmeaa%ﬁo% | demhilidglycine, tricine,

i QCOo ble. In certain enbodi nents,

%’Y?@ﬁﬂ"&?e ICRt apd/or her suitanla Rkl buterse UI‘Q Phis Byffes anay help the

agopistecant © AbVOW wﬁsrseewwmot ab&ﬁt%ss & radegh11.8e more preferably
as_a hase el aescp ea

rot ect d
0B 8, and g "Uﬁéprfﬁat? 85 83 Bbeilia + Do agbadments,
Ratpeindf tiocrydpréte@tadbrhal 98 ke t@thBipHrtHS Kin ©f thalsubjekte
entire disclosures of which are incorporated herein by

[0662)r enc'Ehe hO®B&hN{T hﬁytlﬂcﬂw glytdrin, @ﬂ@fe@ésgmiol 'Blyalkylene glycol,

PG oBRoY BHERY| TRERESels” (o PRIl aismation, poymerc

mhilyods te.p., sadlyidexiroke) (ﬁll)!ﬂiﬁ) laotic atiderangloy améas. THee humectant may
;SrSFHB?ertﬁé Vétgntpo%pc{f%\?é§ o prevgnt%g 8ry|opr>]r%le%gaent ﬁgrrﬁacprﬁlng out.

[0063] The surfactant may include sodium dodecyl sulfate, ammonium lauryl
sulfate, sodium lauryl sulfate, alkyl benzene sulfonate, sodium lauryl ether sulfate, and
other suitable surfactants. The surfactant may promote easy spreading of the
cryoprotectant when an operator applies the cryoprotectant to the treatment device, the
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propanol, iso-propanol, butanol, and/or other suitable
al cohol conpounds. The tenperature depressant nay

wo omen2mbe freezing point of a solution (e.g.,P@DU§2007/067638
fluid) to about QOC to -400C, and nore preferably to
about -1Q0C to -160C. Certain tenperature depressants

£ 8f thePitbiecPEfRd/dttRe Intéficeeiveditthesshtrheont davicevand the skin of
snoot hness’ of the cryoprotectant and to provide

hgisebigeliJusRg YEBWEYT- The t hi ckeni ng agent may i ncl ude

f@% ?n);%/l a%gﬁrgﬁep%g? "%?l%%se{n{:lyg%gﬁ'\%? %gis E\Yets médg\iilgra éo or in lieu

i th€ Q@récu’erlmdéd‘bﬂbé@a@@/eodeulemmmé hP chyopedieciant Tigy0d€o include a
a%@uﬁ"abeea%g%%%gg ol o pafs et Biat el Sgsft
&P g%]ga t ultanpqrﬁﬁ: gar gnﬁaémﬁ\gﬁtr YRe Cfﬁo%?étgﬂgntv"?ntag ﬁ%lude about 30%

paslmrbpmrte ddyedic eabauh 308K | giycmhnt twdsalmytécéo%aﬁtﬂlﬁml t He another

é&iﬁ%ﬁte g#eeéwsﬁr%té eataﬁghgﬁg% Sgﬁlﬁﬁ]g%ﬂe @ fgf;’ébln aBbut 0.8%

hydrbxydmytcbmjlwga nand: mbmut d&f.2%evatdardoginy @i figrther r empg@ment the
%éﬁHB%%gJu?&ea h@%} Qurl d% ggygfoﬁ)&lﬁf'fé lt)le tag toAHo4 %ﬁy%erln and

tec ave
slong i18%eatharH of about 3 5 to about 11.5, nore
preferably about 5 to about 9.5, and nost preferably
aboutTrBathfenPldides Wih Rbiatais HaME-eRBefhdERhfentd he pH
of the cryoprotectant may be close to the pH of the
fdGSB] of Figaresm gt ison{e@t63éw The traannmmemmm“mabmn@ance with

Sttt bR oL TaE Y BRSiE sy 10. 1n

Sﬁhbbdltﬂéht anel teatmettdevicke ) 104piotindes acsqppblydIZQ l{aving. a first portion

ARl et misste BPBb2o%ia TRE hef PEheh Y Bpfent LR tocdted at the

frsepertibn t1Rea car;doqv setandt et ekchamging \alenyerd UB0b |@@E3] atTthe second

A d .
BB aar 20eyreebloaRy B8 lod T GBRIEN, poth e be g paaneld un
oz mzaniel apelreitlrmnaamj/orsbnliaylbe stiapped os btherwise configereddtn de releasably
S 3 et I B o BB B e
apcmangusgtdrmnemtytﬂmbomexctbamonﬂguredéo trhevet afeng thiedurpert 128 and/or

/
Eﬂ&% % r’{lghtr\ﬁ Z'\l%gt gQ%hn gaﬁﬁ é?é ér“@ 1 %%gfogﬁgpgﬁlggv}ﬁ@@sure to the
treatmegt tegmtdwélng opg@ben] The cr yopr ot ectant may al so

i ncl ude other additives in addition to or in |lieu of
{00871 ngr dtie dinstsanske seqong eahgychangingr clepgnig| B0athmay have many

%W @Prfé)attﬁ?rgé anls srUéH fHeSrRatufs Sfdfe First Plet éi&\aﬁ@ﬁ@blement 130a are
enul sifier, an anesthetic agent, and/or oth
|dn§qr@|d @ﬁ[OW with reference symbols followed by an "a", and corresponding features

of the second heat exchanging element 130b are shown and noted by the same
reference symbol followed by a "b." The first heat exchanging element 130a may
include a housing 139a and fluid ports 138a-b coupled to the fluid lines 108a-b. The
housing 139a may be constructed from polymeric materials, metals, ceramics, woods,
and/or other suitable materials. The housing 139a shown in Figure 7 is generally
rectangular, but it may have any other desired shape.
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[0065] In a particular enbodi nent, the cryoprotectant
may i nclude about 30% pol ypropyl ene gl ycol, about 30%
w@bopcarions and about 40% et hanol. I n anot her PCT/US2007/067638
enbodi ment, the cryoprotectant may include about 40%
propyl ene gl ycol, about 0.8% hydroxyet hyl cel | ul ose,
Bibouﬂ' he dirst fieakexshanging elefngnt hifda majotwjhhﬁenblude ladfirst interface

9rféﬁ§’cférr %?ﬁgﬁ\tﬂﬁ%g’?}st' Gk H%aﬁgﬂgguﬁgc@ %gﬁ{e ?ﬂﬁq&ﬂﬁg peat toffrom

ycol glycerin,
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EhﬁéE%niaﬁa[té?Bﬁ@/an L8 Hom f%rdmﬁg@lﬂeré&?ﬂﬁér{ H]% tc\-,‘ﬁ‘lst\é‘fn‘gjr e  reduced to a

treatment device 104 I n acc nce w
EMReRRiurearevwtd erbelew thedreezingipoint ef watet 8 G)r éraomeﬁmbodlment the

ﬁbé$‘h8§'ﬂ é@ﬂand Ry "sbﬂf&eef@l%dl‘s "%ﬂ&nall)tl B%n%rr Rt W%eﬁj@?ﬁbgcgggnts, the

104 includes a support avin Irst portion _
Hrsh gt bnoingb YITash 1132958 ngn-planat (e agy Hasriechcptc) The first

fit@REtmdB0a 132aahay batcohSfudidd ﬁ&mpé?fytéuﬂﬁblé%%enélgﬁthaa thermal

second heat exchangl ng el enment 130b [ocated at th

sty 9eish thar 8. 0STHAteMaleefRivigeand & Ty g@mbodiments, the
G%ﬁﬂélabd)r)du@mffyl BURREL titanb e 1a viaRinabd °Méw|hhf EhafBRY3Yf suitable

ndllor it y be strapped or otherw se

S Bl FRlOR DB S NP Bl AV galiays  HEBRGe, geremics, some
';FbI?méerlICf ﬂhtéﬂl@l&t ccﬁﬁﬁéﬁtégl dralure %tﬂﬁtatgggﬁp@ﬂé)gﬂé %er?lﬂﬁne Iaortlons of
econ xchan eren may be configure
e e e o) S ot Pl oo i hermal
pargiutiivity lds8ehdre@ 05 e¥atiangientKepligment s 130a-b for

appl ying pressure to the treatment region during .
[0969ht i oThe [fﬁlGﬂdatTémhéngirig emménseeomdnéwatsoemclha@g;t Néast one

S DR TR Y T s 0. o

&¢®mmlerﬁ6®ta13ﬁae fmte&amdredneneb@yemrally flshewign e heat exchangmg

SRR Rae A RANRY, Mnal e BRI PHEER o BRHESe e

sensingotlethey 13%e wmayeinclede renemparatuos | sehedr]| ca/\@dedsyreasensor a

sty b o L TR bR i
am infriaeeds semiser, lai Se@sorlftosmebsur‘ﬁgdﬂmm&mg)r]aBSD@thmyiebead sensor. In
Gﬁw%ﬁ&ﬁ%@ﬁit fr{ Oé@ngfﬁg%@?ﬁé 1984 ﬁ'{aj\b/ ; asal ﬁﬁaﬁlttﬁes nsor configured to

ceram cs, and/or ot her ter a
m@awﬁgthgstﬁmm‘m ioh the dfirste hgal exgfmngingl byrface 131a and/or the

| ar, t \Y, e
PR e S o108 AR e gor ey
PRIVIOUraH tased ProRA QUas & Peadia thahtpenetiates thenwidn dugng measurement.
BRathples aof | s!tffthbl@e%m ér%ﬁﬁ‘é‘%@r% r heki8e 1?%595uples resistance

transferring heat to/fromthe su {ect
empsiatye e dediges, ( {bermistensn)(egny Neulrepisanssatatipn daped e germanium

{PERAISBEL) Nghd infrared radiation temperature sensors. In another embodiment, the

sensing element 135a may be an ultrasound sensor configured to measure the
thickness of a fat layer in the subject or crystallization of subcutaneous fat in the
treatment region of a subject. In yet another embodiment, the sensing element 135a
may be an optical or infrared sensor configured to monitor an image of the treatment
region to detect, for example, epidermal physiological reactions to the treatment. In yet
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surface 131a to prevent ice fromform ng thereon when

the tenperature is reduced to a tenperature around or
whelsiedbe freezing point of water (0 C). |n OPET/US2007/067638

enbodi ment, the first heat exchanging surface 13la is

general ly planar, but in other enbodinents, the first

hermthee eriitdiphary, thier §mmglélémem31mnmay a5 deficl to rri%azsure blood

d t.ed, et i nt rface nmenber a
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famanh 4809 éndy, ratate raiativeeta teesuppert 328 in dwo uideerfsmm (irfdiecated by

%H’bﬁ/aﬂ)esucﬁﬁﬁatsfheséd'g‘ié Sét@/@@ﬁ‘tthelﬁéﬁaﬂ@\éeédﬁﬁl hisle eRchanging surfaces

erature sensor, pressure sens
t1sg£§rﬁ’§3é pgiadjHsiaths B’r anghey; Qfﬂh%ngmtaﬂ@eﬂrgtehsairqxcmngmg element

uBOA ARQ UbtEteSIANHRE dirfdh<iHsi reRl |ve3f6rlﬁé’ ugpﬁ:?t 1f$f¢a§'r|€o‘fjcated by arrows

ensog a sensor for neasuring
2\ #9B)desired sensor. In one enbodl ment, the sensing

35a t t ensor configured to _
i@?i‘ﬁ R R A T I,
snouf 'ﬁ?@bé&l%l&ﬂdh@ra fléhget ﬁ!meéo%bbFQOQﬁe tdr?gce) ?@ﬁg B?ffa t&¥8table or

E erature se
BB ioitl” 5 3Rl oS SRnleden o ik el o @gcond heat
ekehasging etdamentsymwm%[lpporﬂgmﬂie%g@f betWbdrileSirst and second

t
bg%,geg(g:g% RYng St %g%_jS g ﬁl Ud g:fgsqoioggr examprleestlhg flgs?%nd second
hm,tteonHar@rr@rElemem’sI160a60padb@§émlytﬁa¥élbﬁlfo@a%h®ﬂ% i.e., have an

83 RS, L 0h8R T SR AEA SR b Sl 15105

Uihe i rfesmnddswnddreammmglgmgdemeneawme? tnﬁh‘:y ?llbg Wengérserally co-
ta

Bind, 2, A8 e Sy IO Bl HAGHE) g W S e e

exchaegingisufanes 18tbddi Withtthe tdtaialslelmmmﬂngééleh‘iéhts 1352, any angle

5Babolfoa3 Bt £ o %(V{{%ewt[]@?%? ﬁéﬁ?éqcon e&Hanglng surfaces 131a-

nonitor an 1 nmage o
b may be achieved.

[0072] The treatment device 104 may further include a shaft 133, and the first
mounting base 134a may be attached to the shaft 133. As explained in more detail
below, at least one of the heat exchanging 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 heat exchanging elements 130a-b (shown by arrow C). The shaft
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region to detect, for exanple, epidermal physiol ogical
reactions to the treatnent. In yetanother enbodi nent,

w0 b@742719%4 ng el enent 135a may be a device to nREBUSB0O7/067638

bl ood flow. The sensing el enent 135a may be in
el ectrical communication with the processing unit 114
U834, mergrspesifieally cextendsi hebweendhe fst endh neeinddeat exchanging elements
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. e treatnent device ma er N
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Bﬁ%trﬁxpga,ngﬂﬁﬂ;ﬁlg@e&t 15i0k, is gonfigured; syich that dheheenond gnoumting base 134b

~ frpBtasa L0 St r
P Bl ORS00} S bl b B AT o 1t
Bed thengreond HpQusHing dase 1g4b maydrg eanfigaiedie lifie gongthe shaft 133.
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rotatably couple the first heat exchangi ng el enent
‘1’99%15'96°¥‘ﬁ%5‘§t85'§d?@te'1§8. In certain enbodi ments, the

el enent 130a may rotate relative

' heat hangi .
L9973, "< i R ERB IPYICR 14 B ENBRGHES BiAGHIe dde bl Goupled to
afersh\agtAE3Sin¢d$rnieE8ds 4 pert aﬂgifeashaﬂt1\ia@.irrhghﬁnﬁlb[)ﬂb i€186hfigured to be
eca Xxchangi n urtaces - e . .
35 0 2904 57 AROHRFORnBGHERARle: PRI {4y have a grip with
gnolome'llgiimgroab ﬁt‘@ﬂky df&ﬂ@tra%qehoa@g@dm \?Iﬁ‘drﬁ%lcﬂ bﬁﬁiésdp@;h‘ior. The
t] tpo t. rt i ndi cat ey r
LR DB 8 e Rl il B B SR o move e
saécxerrdzrmeatle’iﬁzaammmdf eldaent130b r@btiwmb&gabass. i’l'ﬁtéagl@l@fbr 442 may
137 to,the . nase. a a rota e or
bt Wo1ETe0 2 TRABoEe Grat ot st anipin adBhgt T Gegmd heat
exvhafiging elearedt $30bdn dinteeiat metiah@nowre) sdreyhessafl 38%- b

to the support 128, the angle between the first and
K8Z4hd hipaapesatiohaaryopeyatunfagtekl the iraatnentdeliee 104 in one hand by

T o LT KU g T ———
Yia theagiountingeelements. 136hdyte avhicsagl desped geentation. yTite operator may
5L GG SE5RAR e SISRASRA YRR 88 o v
dexirad borigatatiah serokimate ter el skie oyl thasybjéct eto, remaave beat from a
alian8bysaeheh 3 the %ﬁ%cp%mg[&k@%%{{oﬁr y nt 3R oé?%g:ﬁgnay clamp a

heat exchanging surfaces 131 € rot
pr5tion Phijecakimeiths subjest betwaery thenkgat exehangingt swfaces 131a-b when

RBQHaddd01 ?l%tﬂ\’ﬁ%“agéﬁb?alfyi p?]a?élleﬁgfefc‘gg@g% _?ﬁaéno%w&hgent, the

surfaces 13lab be achi eve e treatnent _
QreRteeMay Breshne igat peehangingsyEacess1dptd agist thedskirhef the subject

WhérSthe surfaces 131a-b are generally co-planar. In certain embodiments, the
operator may use thermoelectric coolers to remove heat from the subcutaneous region
as described below with reference to Figure 8. The operator may 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 may be selectively affected. The affected
cells are then reabsorbed into the subject through natural processes.
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nounti ng base 134a may be attached to the shaft 133.

As explained in nore detail below at |east one of the
whear/1gmwehangi ng el enents 130a-b noves al ong tPeT/Ehah1/067638
133 and/or the shaft 133 noves relative to the support
128 to adjust the distance between the first and
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briadrRWVirak |§|dﬁf&eﬁth@orﬁ haatt ofld- firkORet] excha éFelmé'ht 1@Oa The

operator may hold the treatnent device 104 in o

B5copR dSRHG0 PRSP AadRIaY DAY 5 PARRE SRoh adTaceRoRRGHPIRg fferent
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el ements 136
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B, - TR0 S0 e AP s T30 e e
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B anor R s o henuaRred: Stk 1B Ao Petiertpe

ekateangr ag asnay fod Reltiet-dipe- dembetn. tOre swtab@cmsrmaal@tm cooler is a

E’ﬁE Srgﬁ/ h?l |¥ﬁ§g\®§§r gj?@%ﬁ’tr@‘aglr éEe%Bﬁg)l [ﬁg@.{ ?TaEnBechnologles

e ndlregerdSCity, IMialggamst t he skin of the subj ect

H. Treatment device Having a Plurality of Cooling Elements

[0078] Figures 8A-B are isometric views of a treatment device 104 in accordance
with embodiments of the invention suitable for use in the treatment system 100. In this
embodiment, the treatment device 104 includes a control system housing 202 and
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when the surfaces 131la-b are generally co-planar. In
certain enbodi nents, the operator nay use

w0 b@rnwmwkectric coolers to renove heat from t hRCT/US2007/067638

subcut aneous regi on as descri bed below with reference
to Figure 8 . The operator may al so nonitor and
cenling elemdnd housirgsn2iHia-g r Doeemliby ekemelntehmusn@s 204a-g are connected

PRy rh%ﬁ?%har@@gge?n%? gnéteEiﬁ’o‘?ﬁrﬁt%&F rfu%p h3&ns 206. The

sensi ng el enen ool aneous
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cont our. Anot'her expected advantage s th
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Héfén%tébJ Efﬁé cdéhﬁ@‘élénhéiw Hﬁ&ﬂ?%&hﬁwo‘iﬁneﬁ‘at FfP“gUFesr &QJBOE generally
to achieve efficient cooling.

e reduced
Eﬁ‘%i“ﬁlé'?r @%b@m@a&ﬁeam@s@dwe@ RB&PSY appl y| ng t he
r ot ? to preveqblcm and to allo
ﬁoégﬁoolf rgptmant dewse 184 dh gy %Ifésrtré?u'?‘é‘,ve'% fiaf configuration in
anemtmcegmd thug 8édomd mdh@nﬁ@naﬁc?nﬁchguwtaﬁamtcst $Hvn '? Figures 8B,
ecte age S I nt.al ni e ra
Gesed: of i Shgint, cBrisrb ettty Dagct (iRBEy nected to
adjalcﬂmtrpégmnts)érﬁd h@vﬁwe GBoutSbmhdctlemQ@Tu%ftofamm(tﬁeéﬁeatment device
vntestatte reman is.re
TR AR ot Sttt for BREHRR 2EY bo g Wit eeiiait & bearing
breather type efmtatdblé jaintst rTe]eSdonnecttlbn @09 mdyhaccomtinghebé configured to

BRAANSH A S AE B0 o LA b e B 530 e

mn’@rﬁ;ﬂ%g Aicerding © dspeets of ﬂwlnhaubnnﬁheylrsidﬂbhngaﬂelhent housing

°H1'a fafe tR/edfof {h%r nc?r},%lﬂmr 81891 E R %ﬁbur Rdicated by
aehaal et B s el Riling

fro e op er t1on o
e’r@we%t $aclﬁoadjmeahph®/eablbepa;emrbm:bohlwtelmeﬁhsa@nggsuch that, for

ELATFrd 00Tl 0 TRy 808 SR B R 200 o
204@ ey baddusted wxtohdaigilnghielveayetie tle@@bemtedevize is articulated such

Pﬂﬁ#césﬁgm%ré)%r@ pd et ﬁﬁedx?%yohlﬁé%tsrb\?v I T %?Bat:&ﬁﬁﬁ?mable to the

irst anging e ene
Si@t@frﬁjsu’ﬁdﬁﬁﬁtl ng base 134b may have a shape and/or a
surface configuration different fromthat of the first
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thd Aol sh&pé of %ﬁé‘%@tme*ﬁ't“de@@@ nwwﬂeﬁt?é}é tﬁé%@f‘%ﬁger in the

el ement 130 e non-rotatable. [O The first
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bady! deABUr of a subject, the arcuate shape may concentrate heat removal from the
skin.

[0081] The control system housing 202 may house a processing unit for controlling
the treatment device 104 and/or fluid lines 108a-b and/or electrical power and
communication lines. The control system housing 202 includes a harness port 210 for
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a thernoel ectric cooler (not shown), such as a
Peltier-type elenent, proximate to the interface

wOoreowbae®2432a-b. The thernoel ectric cool er nmayP@EUS2007/067638

single Peltier-type elenent or an array of
Peltier-type el enments. One suitable thernoelectric
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features of the second cooling el ement housi ng 204b
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conflguratlon in Fi g in a second cur ved
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Nt 8 O RS g YR 10
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t o r.otat e irst.c
Surl R 7 oAt o HoSeR Cofsboe ot el Pt provises o
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the first cooling el enent housing 204a nay rotate

el at nt housi ng 204b
%I nd A:dﬂﬁlo 2 érhSO(ﬁﬁg bt FRBHA n_a'g]%l!—alg'gerﬁt noveabl e pair of
foesh] ng Iellgﬁlf@?@t@ ah%dlﬁetﬁé'(‘ahdtéi(ﬁfodecﬁ Qlew of a treatment device 104 in
accordance with another embodiment of the invention. The treatment device 104 may

include a housing 302, a cooling assembly 308 at least partially disposed in the housing
302, and retention devices 318 configured for fastening the cooling assembly 308 to the
housing 302. The treatment device 104 may also include a vibration member disposed
in the housing 302, as described in more detail below with reference to Figure 10.
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exanpl e, the angle between the first and second

cool i ng el enent housi ngs 204a and 204b may be adj usted
waipoora2#®> In this way, the treatnent devi ce iBCT/US2007/067638

articulated such that it nmay assune a curved

configuration as shown in Figure 8B, conformable to

{0086k ki nThe @ﬁ%]%@@mblyow]mﬂwmcweaatlmﬁ sifk t3@, a thermally

Eﬁr\Hu"é d Hitdfack %@rﬁﬁ&l ?ﬁ{i h@ﬁ%@ﬁéﬂ% §<g5 i&r2$ S dibSosed between

e arcuate s evi ce nm
deheashsinl 842 epe theelaterfaqz@msfr@er 30P. t The thamaeientréeaoler 314 may be

- ur f

0ty £35SO e S 0L 45 S S0 v
dasirtedambediment theabeat 15id3 12 dnaldes aflﬁ-@hamweﬂt&dd:wdwt 310 at least
b8 erfiRideq ™ é%erﬁn\éﬁ& sandnem Mo%% 3'B?>fhé1ﬂé’a?§m 312. The fluid

proceSS|ng unit for control treat nent evi ce

gengulf B P diclydesifiygid pasisst 3§9f§>ath5t BAYIPe coutled to 7 sisgulatipadivid source
gﬁ% SROWMUHA &R fQB lihbB8a- thn %{Erfé%bowﬁérﬁ@ O ¥RENEINk 312 may

i ncl udes a harness port O forelectrical and

oalEe VR Plalf-ype insat e(ﬂ@pggrhmbpoqndpmeﬁm exghanger, and/or other

B8 Idf)ﬁeat EREnaPGMgT @dvicey StTRE |ht@bf§d:é‘%e¥ﬁl?erlm9 fria t.h@mde a plate
or a user o

red to, serve hand| e f
BsTEA TR Btelon. mala el enar P Hibdh ol Leandl conductive
matdrlah’aifhbEth@mmewcﬂébgcc&iler?hﬂ@?ay lbt@na @tnlggf Pélﬂéﬁt{ﬁ@ eldhgent or an
tre e reat ne evi ce
BT S ar i SSimeh o tf oSk et OB P reR isch PelBertype heat
&shangibg elenment (evdel g5 CREBISPpdaEbby THETJcRhEIBGY, Rt. in Traverse

ﬁﬁ rl>&e@ 208a and 208b are rotatably connected to a
ic %Wetentl on devi ce coupl ing el enents 212a-b.

@g%le Hﬁg%s Pegerggﬂcdoegi% 5?8 ﬁﬁ?{ﬁﬁatie A eoiq‘?}? 2180 a&d a plurality of
festenerst 90@ extendoigatm&nhgm Jaoplnta‘hty bh apertdras r332 (two are shown for
@g&%ﬂbggprtpg I?)?’t éls{ét 3%n I gl%strai%cgergg cf W%nggrbqn?%tgners 306
eneemews Itkmjsma:gi)eZMalvam wy%égjouslng e302at dh yother lembodiments, the
S8R TR SR At L o RSl S B ancr
elhensyiablanfagienesbs Daring assertbhhdbé rgolingsassemply63athisr fgsinat least
éa%alf 1088 9n ?hé’ﬂﬂgrnglr cBSIR G thé lﬁhgl g %?OtTI?éﬁo‘fﬁb retention

oses O clari to retaint
@%meé@woereu resiiipage pmmnaatg did theceoaliog aésamblg 30Beandhthet fasteners
V,
g EFenéFtéNo%ldythr&@ﬁttlf]% %ﬁgg&@% gggndé‘iﬁnea %%H%?dpelnthe housing

any attach
@RZVhah%l fasienerp s0Rethg platep|336eans, ther musmg 3Q>?r cepperafe to hold the

bRy hesemALSoaNobBingr band, el astoneric strap, or
non- elastlc fabric (e.g., nylon webbing)

[0088] By applying power to the thermoelectric cooler 314, heat may be effectively
removed from the skin of the subject to a circulating fluid in the fluid conduit 310. For
example, applying a current to the thermoelectric cooler 314 may achieve a temperature
generally below 37°C on the first side 315a of the thermoelectric cooler 314 to remove
heat from the subject via the interface member 309. The thermoelectric cooler 314
transfers the heat from the first side 315a to the second side 315b. The heat is then
transferred to the circulating fluid in the fluid conduit 310.
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wr apped around the treatnent device 104 and the

subj ect 101. [0084] As shown in Figures 8A-B, the

weomliizmg2£l enment housi ngs 204a-g have a first POOESRDAB067638

and an adj acent second edge 220 of a reciprocal shape

to allow the treatnment device 104 to mate and, thus,

€2088] gur Eigure 40 fig an |snmeﬂmcgum<hexpjodedmewfoif astibrathy €22 Hisposed in

E{édtrégiﬁl_eﬁﬁﬁm ?6’29% éabe ﬂ?en?léﬁo 3 2N84 ‘ﬂ{cll{oré étprg{ne 324, a
I gures;

oweve a e Co e curve
arotey 32orasimingt bsoﬂnecffar@m 92439 rotating esemlach%tamrajhely@ogded to the

H?)?&r ﬁ%oé{ﬁcfg ?h@alftﬁﬁ BERAES 3?83?8 Q@Fe‘@@gfbrglgécﬂf gﬁéqhmg the frame

ment s e cooling elene

itq thenkousimeb3AR. nimthe Itb#stmtee@aﬁmmﬁlme@tvrﬂwempmwﬁ has an output
St [t Lhbwn)d de?élgeée.rn't&e@%go Xaplbeﬁg&ngm Eod (‘}Ffthél motor 325. One

treat mnent dev I n accor ance anot he
SviaSle meter ind diret GUFeBhIPtPA (MydeRl # l?létmane&&lfzza@aﬂ -B#) menufactured

BRYArhétek URE., %fhﬂaﬁéyeanéoﬁen QQHE' ”gTr?ﬁ&ggAgV mabel328 has a

| east partially disposed In ousi n
peresllyi einddsal sbapg 1andc sn pifganteeedrs fpms bwithXlﬁh%'ﬂ In other

éﬁﬁbdlﬂﬂnésﬂ\%'mb%r 5%3mta9 htab@aﬁ‘ %Hi‘eﬂﬁréﬁ%afﬂh& |§ bp&ra RN coupled

devi ce 104 naé al so include a vibration nenb

Eﬂ@ﬁb@é@&rﬁem @%9 ng 302, as descri bed |n rmre
0086]

8@% b th refereqceto Fi ure 10# The
61 ng Es %P #pRlVing\Fleqiigityda the mofer & ﬁwk"azloﬁus%\ the rotating
tieathenBLY te eotatecdroure that isydly and mnbleuhe?rﬂ&or ami aThe off-centered

tgqt %goﬁgg%rgéf%ggt?s%gépSléég%ﬁjgifo V% d about tiiwe body axis

82 and @ibeationiire thedngs 334Ldndthg hbesmg)smzemta@ebstun._ an
external power supply (not shown) via connection

germ%@t%ém In the illustrated enbodi nent, the heat

Si nk | udes a U-shaped fluid conduit 310 at

[0d9%f Pafhd Qbél%aﬁg%ﬂg&ged Q)ﬁ%\gﬁ%ﬁfsﬁléoﬁ &R%gfé%b lpid-rich cells

portion 313 the heat sin con
@1«’0 Pigniésingiadreptruent dayicesast sguurbint Figyrefhgnd e mm@te@tanfo A first

é}berbféHiaﬁf bcﬂgpéélﬂéinchs%@ Uh ®e é)fb%hm%m%\’lﬂ(ﬂua%daaﬂdm? 36t U;50§]‘l/£)ropylene

| i nes . her enbodi nent
ohsPl ﬂ'@%d’&“fa qjv%r'eﬁ £po cahosh 0%y efangle fcryapretagiantafd A second

&’Q@Arbtebﬁﬂf céﬁhﬁbﬁf'@?ruse@w/ﬂ% eQbé}ﬁﬁer{té/ @t%?uo%fd 5‘5‘&& 40% propylene
he interface nenb

exchangi ng. devi ce.
GH o 5 SR v ccomeinHigeiager atiaRoWcsARS WatReNayoprotectant I,

8kih @Nﬁao’éﬁdhﬁéra@lr@@rnvéé/c@Q’édeﬁclﬁdéeﬂﬂ"&‘i l_y2egontiset i16ec, and -20°C.
mat eri al e thernoel ectric cooler 314 may be a

E))Ola?l e Peadn teﬁttrtgy@l% vﬁs&i@"ﬂfed Qh? @ﬁaﬁd{ ﬁrYd Qfsurlfacetthermocouple was

e nt SUu a ernpel ec

e b Bipcot ey b3 ip ol e Bl §O0F i puinber of 33"

s{qmcal of#VéB?H‘?BSﬁrcﬁm cadaied #BW5TEuerﬂ|©b rbg ITtylacy Heizlﬂ@aré & Mansfield
C di vi dua e

AT TaE T s ae R wiiliess br o Shepitedtaitd o cpoprotectant

Il. The soaked Webnl squares were then placed on the test sites for 5 minutes, and the

treatment device was then applied to the Webril squares to achieve a desired surface
temperature. Once the desired surface temperature was achieved, the surface
temperature was maintained for a treatment period of up to about 30 minutes. After the
treatment period, the skin of the pig was inspected for freezing.
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fasteners 306 extending through a plurality of
apertures 332 (two are shown for illustrative
weeopos®ed of the plate 330. In the ill ustrateplCT/US2007/067638
enbodi nent, the fasteners 306 are screws that may be
recei ved by the housing 302. In other enbodinents, the

foo9BENer $h6@@stﬂt§)bfis@0ér‘dﬂexﬂwhfe&gs/ mﬂlaﬁ@f]tha&bétﬁ?crydﬁadtécﬁant | and
or ot

Ph@oitt? Sy Bnbr rentewdin PHEC AL LR ERY Some pa In

psrtiédllarst(\)nlsm ﬂheaaﬁ;paﬁémpédaW;dlv?ﬁomdee;]m abbgt M1at@neabout -16°C,
t t t

Efﬁ@ﬁ%f?%@‘f e PR oxi vt e o fhe 000l i ng

fiosa, v Uit 1A Eobtekt LRSAREL e BheRliEa SR the description

anek theotiaims gthe0fordT Heonfiise £ rieorsprdi g, drfdethellike ase @3&, construed in

e
Smlﬁﬁéllnélcﬂlﬂgcbldmlt &mlt@ltb " Mé@ms weing e gnguwar onpilral number also
!;n TRY &5 EJ|[JLynOF F‘ﬁpgg} Rurltb Der, Fb%f%&*%@‘:twﬁé% ﬁ\fecdlén‘ﬁgltﬁé tl‘i@word 'or"

UId int con I exa
| tafereeer to @ {isfeok heg moemer@t iteras, clbat wochmverayalboﬁ |trm/éollowmg

gitléégr@'f)é%BﬁHf fhe WHE e m)eﬂlo\‘ Gt i ﬁglﬁé I%T ftlltb‘?tﬁé fiehhs rﬁ'tﬁ@llst and any

! ctric coo renove he
sorabinatioa of iy ikares inithe tiste i nt er f ace nenber 309. The
t hernoel ectric cooler 314 transfers the heat fromthe

[A0RLk i diee sheye detailerk descriptiensspfgembadipents rf the davention are not
infded E@Béfeﬁﬁéd%ﬂvé or tdmie tHeclHJ/éHtlbﬁ‘% fHeUbrEcisd foriedi§dicted above.

@&Bdw t {%9089% Fi_gure i S an i sonetric and
ts\af, kﬁ“gted(ﬁm@?ﬁ of glgdg\éqgmprha{qﬂ;escnbed above for
ﬂluﬁﬁtlﬂ@@tjrpée&s Qﬁén&%e@uwﬂérﬁl%@d@oatﬂﬁ&ar‘é‘ s@tbﬂar wﬁl%ﬁ th&¥cope of
{gnclud afrﬁﬁe %\ﬁﬁ g}é% 325 carrie the frane
sanvetip a5 fHose skildin Sarelsyantan vaweew%qeedF?roew'e while
Stébsﬁére?ﬁéselﬂéwlrﬁa @i\léhairdéryaltﬁrnét%teﬂfbw&neggﬁ nﬁa‘? f@rform steps in a

xedl att the fra he
e mﬁgf F% \BHEUS |9 3@@ 3 d@ﬁ‘H&P&HEn%?{?'“ Y bR combined to
&rﬂ&dbamr@nemubmmen&haft (not shown) generally centered
about a body axis 327 of the notor 325. One suitable
[0086) i Singgetierabche taums &séd mothe follbwingd elairtts Ehdialdiraﬂt be construed to

i ) bl BB HRBERE ShmedinenlE diidanerlls inshissifoatog. unless the
aiasleadegmleércmsbr}ptloylexpmﬂycmf nes apeh tHnnhSJ SN\bild eertaint aspatts of the

H/{fm"oh g%%tb?gé’en Belé% e'?ta%t F\Sﬂ'n i R/éntop hgontemplate the

ave an o -centere hat
wrieustaspetty Qfothlpl iagentiont ineamyo hambery ofrBl“abBrfoE‘rﬁsS f\m&ﬂ@gly the
r Gl t t
|Werﬁ@‘g Jggeé arg%‘?'lt ¥6 di ghcﬁ_ﬁ%{a’l glggéfs[ %f?er fﬁg gﬂ%agd’ li %t%{\ to pursue
m;b;addm@almwn <5¢rmsh‘er cvtbermSpsQLs of thiganwghfierzent er ed
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rotating nmenber 328 causes the vibrator 322 to be
of f - bal anced about the body axis 327, and vibration in
wao b@7fizmee 324 and the housing 302 may resul t.POT/US2007/067638
Exanpl es [0091] The applicants conducted experinents
to cool subcutaneous lipid-rich cells in a pig using a
treatnent device as shown ipoLAMSBIre 9 and a
cryoprotectant. A first cryoprotectant conposition
used in the experinents included about 30%
Q@&Mﬂgﬂpylene gl ycol, about 30% gl ycerin, and about
Y% et hanol (cryoprotectant ). A second
cryoprotectant conposition used in the experinents
i ncl uded about 40% propyl ene gl ycol, about 0.8%
mydr oX pwsttdmy [farabinolviag deatafraim atlmutansduLipiadveichecells of a subject having
yo rotectant I1). Skin surface tenperatures
| nve WEP'BE"S"™EI ude - 11 oC, -120C, -14C, -160C, and
-200G tr{eQﬁ%l dearch g ﬁ@h@t te&cwm@r@ eemedt aadng a first side in
shaved, and a surface ther $Ie was pl aced

on t he :
Skin of & MerBREHnGIRRIO RN Ex3 RBANS UTFeaand:a second side
nunber of ogpashe thélHirdt &fdeO the/ &t dxclidngindnéiemensbeing configured to
Paddi ng #3175 suppl i ed by Tyco Heal thcare of
Mansfi el drqgwc? q,@mqera'tyre q,f,éh% targetregionistgh ghat lipid rich cells in the
m i1t epsyigd at@ éﬁ&'ieocﬁvﬁiw&fétsé&hﬁr“oﬂ lip rich cells proximate to the
cryopr ot ectant The soaked Webril squares were then
pl aced onheateembmgm susface;@nds ni nut es, and t he
treatg r%pr‘a?e\(:k]a%? Wit S Frggi'n B&H |ﬁqhé ?ar{glaeof\%g[lf I40"C (0] about 0°C
squares’to achieve a desired surface tenperature.
the desir edplmrtbmenibefacpmbﬂWaerethaa‘sea&ekxtMmgldg sutface and the skin

per i od of SLerg sk e SuORolRPLL Boap L othukds i s pre ofthe

period, t bﬁnfbkthé fibjechat Plaetrgidnshaans Reatfexthanging surface.
freezing.[0093] The results of several experinents
i ndicate that both cryoprotectant | and cryoprotectant

bl sitH édoﬁﬁg"‘ws‘ler{’l RelaRe 1 tWRrdif ﬁﬁzdrytﬁ)r@@bt@ﬁt ffthé®mprises a pH
skin of the % In particular, when the surface
2

t enpé:rué‘pmoenm pwe@weap@woteqtzw tf@ rapgrief abpetﬁ to about 7.5.
limted or no skin freezing was observed. [0094]

Unl ess the context clearly requires otherw se,
Bh r oummqohmmsym of clpin drwr@mjn theecryoraotastant eataipg Bielypropylene
" conpyid ‘conprising,” and the like are to be

const %ed in an inclusive sense as opposed to an

exclu3|ve or exhaustlve sense; that is to say, in a

ens ’ ncIu i n but ., n t ed rd

he. ShRgraeliRé Byetast 8 i ke plei s st e

or S|ngular nunber, respectively. Wien the clains use

"or" in reference to [ ist of .or re

t e heaoafina systert SUEREY Bhegin PR EDRBRISAT 5 4 hVeTogel
interpretations of the word: any of the itenms in the

list, all of the itens in the list, and any
6. The cooling system of claim 1 wherein the cryoprotectant further comprises a

thickening agent to provide a viscosity of the cryoprotectant in the range of about
1 cP to about 10,000 cP.
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conbination of the items in the list. [0095] The above
detai |l ed descriptions of enbodinents of the invention

wae@7nom24 nt ended to be exhaustive or to |im tPEHES2007/067638

invention to the precise formdisclosed above. Wile

speci fic enbodi nents of, and exanples for, the

i nvention are described above for illustrative

pur poses, various equivalent nodifications are

possible within the scope of the invention, as those
skilled in the rel evant art / recogni z

Exangihe, copling evstempd Gaim WhEEin dhE SROR'0 S%C\&aéﬁ fyithgg comprises a
al t efdelis@t enbodi nents may performsteps in a

different order. The various enbodi nents descri bed

herein may be conbined to provide further embodi ments.
50096 ﬂfgﬁ §stdm of B&int ?r\nyﬁ%ré(r; ﬁr&%c[fﬁﬁi frE@WiddGoint is below
cl ai s shou not be constru e invention

to t labostpddiG.i ¢ enbodi nents dlsclosed in the

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

of t h'eIeidwnrrg éyetenaofecla)rre’smnmeldcdDWrngiemc(ueﬁrlgadevictel @intaining the

of { REPHIEHIToS FOuRIgS ke beine [HegeAPl citipRAREhe reatment

Accorgdiiag layid Iptda(ﬁnate\t@meqmtémengﬁg slreacei ght to add
addi ti onal ainms after filing the application to

pursue such additional claimforns for other aspects

9. thgel db\éﬁr'ig{ spiterlaflchdim |9 Whereineth8lcodpling devikbandIidds a backside
renovi ng hea rom subcut aneous lipid rich cells of

subj es@tthnapmw@a&«tm thec Beas raxshangingasyrfasgt ANt RAR e%'tlon spaced
havi F@rﬁt X RARHE" Eor%bﬁméﬂa YO heidtd N rticH BBtween the

inth conmuni cati o a heat exchanging

surf a:@eksadﬂjpcatlgeammeérqné&d@ portipn éorthialglirtgi the cryopipéectante

heat exchangi ng el ement being configured to reduce a
tenperature of the target region such that lipid rich

¢el | SThencdolity segérancfalamafd ehereth thisifromt sidegmartiimigcludes at least

non-lipid rich cells proxi to the heat exchanging
sur f £PE;aPgHywedn ﬁ?%ﬁ ga U\PBW ' tefrp%cﬁatﬁﬁ)aﬁ‘g& nt in
the range of about -4(})C to about 00C applied to an
i nterface between the heat exchan e"%ﬁsurface and

t

ki n Toe ¢aeling sisjteraof dai@ 10 ybgyeb EMaRiate portion & Bnstructed
cont afdm Winldihafoah 8ordRDIddtic hiterrak hiti/6f a b$}6u§ HHete Glaterial.

at a target region and the heat exchanging surface.

13. The cooling system of claim 10 further comprising a supply device in fluid
communication with the intermediate portion via a conduit and a pressure sensor
operatively coupled to one of the intermediate portion, the supply device, and the

conduit for monitoring a pressure in the intermediate portion.

14. The cooling system of claim 10 wherein the intermediate portion contains the

thermally conductive cryoprotectant before treatment.
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2. The cooling systemof claim1 wherein the
cryoprotectant further conprises a pH buffer to
woradontizioed a pH in the cryoprotectant in the raPQEUS$007/067638
about 6 to about 7.5. 3. The cooling systemof claiml
wherei n the cryoprotectant contains polypropyl ene
glycol. 4 . The cooling systemof claim1l wherein the
cryoprotectant is water-soluble. 5 . The cooling
systemof claim1l wherein the cryoprotectant is a

hydr agel . ) Tecol'.n temof c¢laim erein .
TXCT Metcncling svan FRamet Mibie o Sbesing biBrafie pre-foaded with
agentthé CrpPoteSAne thé Saesieyit Beinghst WakP Pafialf tdfilednNthe heat

t he ranﬁ;e of about 1 cP to about 10,000 cP.7. The

cool iXGNABNGSHTIGPE aPAfaTgat '6#H@M-ei n t he cryopr ot ect ant
further conprises a humectant. 8. The cooling system
of claim1l wherein the cryoprotectant freezing point

16 beihewsystasmof -clamc vmer@héh%@mopr@e@wtle@iudﬁs al lgiagh ane of a

cryone HPERVRE*OBRa” GRP; ROSATHS QERT rBloRg ARy ametny

couplsafoxide, t helyvlmdap}m"te dalq:lana ansmml aaetatet osqdium acetate,

heat @q‘@,ﬂ@%ﬁ%ﬁﬁﬁé 258 }grmaye cool i ng syst em of

clai m coup T ng deévi ce includes a
backsi de portion proxi rrate to the heat exchangi ng

Blick2f Bl o RoBtirarm S At M FEh SRS paglgct having

the hamksordgrigny:ti on and the front side portion for
hol di nq the cryoprotectant. 11. The cooling system
cl ai A MPaHReMteidgViERchaYinght a shaysingo@ndoA ithieMatidaass '” thermal

| east onecgRRLhidafor Wlttf\ |aUheqat %ngrhplnﬁaédr@l?e Vehé hhérhfél mass being
i nternmedi ate portion. . ecoomgsstemof claim

10 wher ei ﬁortfnéreidrfperem atempsasatuieoef 4 se%%h@fttha@k@cﬁuch that lipid
froma ne t

oy oue, mord] BB 1 R el R ek g 1 Gputien ot
10 furt heproxiomgie tcsihagweat wpp@ngisvface, armi fI ui d

commu akkalidt SibetEcid BUTREIE! & RORLARY @B an iterace

ST &N &Y perativery Eot
one of t hbetwebeﬁhmﬁeﬁh&npde\meomd theeskiy W\le;endme arg@oprotectant is

and the conduit for nonit S nt e
7t er med BTGRP GATEGAt st ohen e BEderb i gt e skin
10 wherein the internedi ate portion contal ns the

t her nmal Ir%’ conductive cryoprotectant before
{$-eathherfooling system o SlaiR ol 7sieheroptPrising srrauniing dayee releasably

CONMPIchhiBd theHEBFHER HeviRE SvHPEA A% YUpling device includes a backside

portion proximate to the heat exchanging surface, a front side portion spaced
apart from the backside portion, and an intermediate portion between the

backside portion and the front side portion for holding the cryoprotectant.

19.  The cooling system of claim 17, wherein the cryoprotectant further comprises a
pH buffer to maintain the pH in the range of about 3 to about 11. -
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the cryoprotectant, the absorbent being at | east
partially between the heat exchanging surface and
W0 200ga2792£gi on. 16. The system of claim 1l wherBCHUS1007/067638
cryoprotectant includes at | east one of a
pol ypropyl ene glycol, glycol, polyethylene glycol,
et hyl ene gl ycol, dinethyl sulfoxide, polyvinyl
pyridi ne, cal ci um nagnesi um acetate, sodi um acet at e,
et hanol, propanol, and sodiumformate. 17. A system
for renmoving heat from subcutaneous lipid rich cells

89 a Tél?b‘f@@ﬂg SO KR 18 OHIsrei  they PHabyffes snaigiains a pH in the
devi Genqiayf ab9ufs iupgsand a thermal mass in thermal
conmunication wth a heat exchanging surface, the
thermal nmass bei ng conflgured to reduce a tenperature

a #egi a [ n :
Phe” L0 ROURL SRfrt (BF SHET 1T hngel (e Shpfi et contains
ri ch podfprapylenegiycelt e t o t he heat exchangi ng surface;
and a hygroscopic cryoprotectant configured to
substantially cover an interface between the treatnent
p2vi crheavodlifghsystam of claitnetewinertinghe cryoprotectant srvaterssoluble.
configured to contact at |east one of the treatnent
device and the skin. 18. The cooling system of claim
23 umiehblirPsyetdns bfdaim TOWRreghsleybsrotecRIneRAMIdyogel.
coupled to the treatnent device, wherein the coupling
devi ce includes a backside portion proximate to the
beat ﬁ?é%ﬂﬂ% BstSHr dragim & Whéerin t‘ﬁb%‘?ydb%téét@rﬁ‘t fRR&ESmprises a
apart fromthe’ backside portion, and an internediate
por t itoiakasing raant tcherowde levissesibiofithe eryapratectast frvtoarange of about
side p ing the cryoprotectant. 19. The
COO|I%€?E§%¥EH]GP&9F§In117 wherein the cryoprotectant
further conprlses a pH buffer to maintain the pHin

bbe [R%GoRhe B0 G d8nPhPiherbhy AR TSI Afiner comprises a

pH inmhheummnge of about 6 to about 7.5. 21. The
cooling systemof claim17 wherein the cryoprotectant
cont ai ns pol ypropyl ene glycol. 22. The cooling system

26. claieMrehfmyftaleRicd df ldRirG MY aeasie tHeadoprstectant has a freezing point
wat er - sol ubI e. 23. The cooling systemof claim 17

wher &1e#% Uér%ﬁrotectant is a hydrogel. 24. The
cool ing systemof claim 17 wherein the cryoprotectant

further conprises a ]
27. A method of applying to skin of a subject a treatment device having a heat

exchanging element, a cryoprotectant applied to a heat exchanging surface in

thermal communication with the heat exchanging element, comprising:

(i) applying the cryoprotectant to an interface between the treatment device
and the skin;

(i) reducing a temperature of the heat exchanging element to a treatment

temperature;
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t hi ckeni ng agent to provide a viscosity of the
cryoprotectant in the range of about 1 cP to about
waeoeaer. 25. The cooling system of clai m 17P@hesmom067638

the cryoprotectant further conprises a hunectant. 26.

The treatnment device of claim17 wherein the

cryoprotectant has a freezing point bel ow about -100C.

27. A nmethod of applying to skin of a subject a

treatgpntp IQQM? Ctﬁehﬁé/dtnéb(caah@ﬁg RAERNGItN FeSpeviedt theaskin at a

cryoprot ect an plied to a heat exchanging surface in

t her mal ctﬁﬂ@ﬂmﬂb@mo@na'@qth t he heat exchangi ng

el engm FhMsirdd Qenﬂfépitb{ﬂeriﬁ tﬁé‘?eg‘?d’nb/%h%ﬁpﬁrﬁ’d‘hch cells in
an inter et ween treat nent device and

skl n; (ii yhereemfm rageaaff@tqﬂervﬁular preserving e nerelipid rlch ce"S in the

exchangi ng S%ﬂn%nt to a treatnment tenperature; (iii)

pl aci ng t ” at’ exchanging element with respect to

the ski n at a treatnment region; and (iv) achieving a

dte r r.e he.r n C k
G848 AR 4 27 bR SBUERS HE To Beg Pids bemvng
n?n :th@lcﬁbgprc\fl\tﬁbtﬁtﬁ {os thienhédteexehantgmgriserfaces . anfhwheretrh e method
of claim 27 erein e opr ot.ect ant .
i ncl Jgggerd%y%sr@'eyq{glﬁg H%/FOE’?’B?&& ¥hetp Ira %tr?é(cﬁ ng surface when
exchaaglidiy s tafserafifsl ofhRg aigat terendiigingoeicfient herthe treatment
i ncl udes preventing ice formati on on the heat

exchd®gprergiuser f ace when reduci ng the tenperature of

t he heat exchanging elenment to the treatnent

tenperature. 29. The nethod of claim27 wherein

29pl yihegmethed caf yaigimo2 & wharein BpRIYiDg ke QWBIPWFWF‘E figeludes applying
cryo t h

el SRR eriaft 1 T SAeR Rk WRelfBl itngr s reauaing 2
subj endezing @oint bethewkinad thef subjest. m 29 furt her conpri sing
continually supplying the cryoprotectant to the skin

of the subject and maintaining a sufficient

gONCETHe ahéthBd Obf t Bginer YO P fupthect edrhprisingt I“r&nﬂktilatlyofsupmﬂng the

ts Eg g;%}ﬂ%qtg@t@@t gtﬂt ti%enhgq L%fcglg%l){n%% Shd' Malmed ng g sufficient

concentration of the cryoprotectant in the skin of the subject.

31. The method of claim 29 wherein applying the cryoprotectant includes applying
the cryoprotectant using a coupling device having a backside portion proximate
to the heat exchanging surface, a front side portion spaced apart from the
backside portion, and an intermediate portion between the backside portion and

the front side portion for holding the cryoprotectant.

32.  The method of claim 31, further comprising maintaining a constant cryoprotectant

pressure in the intermediate portion.

33. The method of claim 31, further comprising pre-charging the intermediate portion

with the cryoprotectant before treatment.
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the cryoprotectant using a coupling device having a

backsi de portion proximte to the heat exchangi ng
waeeazm4 a front side portion spaced apart frper/ukm07/067638

backsi de portion, and an internedi ate portion between

t he backside portion and the front side portion for

hol di ng the cryoprotectant. 32. The nethod of claim

31, further conprising maintaining a constant

cryoprotectant pressure in the internediate portion

33. The nethod of claim3.1, further con‘g %
3-e- divgraethed ohelainh 24 Mheerin eeP!Bg theoFTyoRT i‘?CRaﬁé cludes applying a

Cryo%?&écﬁé‘ﬁt el Ry tétefl’éa&?nén@‘bf Bheolitdponef gl coI glycol,
claim27 wherein applyi ng the cryoprotectant "inclu

appl yohgtralesey elyedt eﬁi%/ |9M9I°Ud¢'ﬁ@“ﬁli suifgxide orPé"YéSW'a pyridine,
poly 0 y

Gt hy1 By AR HECseotlo) Elior RS AR, sogarel, methanol and
pyr i csiodigm foahat'eum magnesi um acet at e, SOdI um acet at e,

et hanol , propanol, nethanol and sodiumformate. 35. A

kit for renoving heat from subcutaneous lipid rich

88l | A @it for ruiyvingt hdwt frong saldutaneoasiipidsiighgeella of a subject having
treata%ent devi.ce having a heat exchanging elenment with
a hedtMeX¥ABYi%g surface, the heat exchangi ng el ement

bei ng gestfriedit!tievlcd BavingdcCreat dxenardingt ele@ent wih akiee texchanging
region such that lipid rich Ce”fﬁln the re

L Pecteq SHTAc: he.Lliatisxghansing rlanient iband. Sngauret To reduce a

pr oxi mat etdnehdrare SR tfyEREDNUCK WRdtaBRY richEeIR in the region are
cryoprotectant with a freezing point in the range

about - 408ffsated aMdlet PoEErvingd nedripidg tise ey weX'Hmfﬁ tedthe heat
to an int Siér\%ﬁﬁlnggfxﬁ@&”aﬁ@e heat exchangi ng surface

and the target gion; ‘irnstruction docunentation
cont & oiyogrotecfant mithisofleezingapalitny thevange qfiapoeb#0yC thabout 0°C

cxenangi nahLhrvissp serstfoc kAL AR AR baluekRnd [Pt xchanging

reduce a tertfguersdidihetavgettrégion;ar get regi on such that
lipidric n the r

or 65 dngiElom e gtaals ety et adeeariiod fiee fpe sply the

exchangi ngrysprotetemt tthe thiget kédloroﬁn@braﬁhm Iﬁa@t ekeiaAging surface of
the cryoprotectant contains at | east

pol ypr opyFf@qﬁeﬁmebﬂewfﬁ;@%t@yweer\%e @I?@B?ratﬁﬁégﬁh%ﬁ%rget region
glycol, et{pH #REIIGH YR oells in the region are affected while preserving non-

lipid rich cells proximate to the heat exchanging surface.

36. The kit of claim 35 wherein the cryoprotectant contains at least one of
polypropylene glycol, polyethylene glycol, propylene glycol, ethylene glycol,

glycerin, ethanol, propanol, iso-propanol, and butanol.
37.  The kit of claim 35 further comprising a coupling device configured to contain the

cryoprotectant, the coupling device being releasably couplable to the treatment

device.
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gl ycerin, ethanol, propanol, iso-propanol, and

butanol. 37. The kit of claim35 further conprising a
wa@owplizieg devi ce configured to contain the PCT/US2007/067638

cryoprotectant, the coupling device being rel easably

coupl able to the treatnment device.38. The kit of claim

37 wherein the coupling device includes a backside

portion, a front side portion spaced apart fromthe

backsi de portion, and an internedi ate portion between

t he backside portion and the front side portion for i

3| diThg Kithef darifopf sherainiiie cauplingrdavigg nchides @bgpraide portion, a

Wher gigft & ' Ui idne@ad aANAtermediat
aper? ':?ﬁtegliaﬁ 4°Fﬂhdséég%§rudr%igggtoﬁgwecﬁdﬁg?ﬁep%iﬁlrgtnér nmedi at grme ae

por t ipertiondwtwatre theokadkaige ppstiosnansk thel feantnsis pastiamiar holding the

corrprcirfbilp%q?&gntgbsor bent pre-loaded with the
cryopriotectant.

39. The kit of claim 37 wherein the front side portion includes at least one aperture in

fluid communication with the intermediate portion.

40. The cooling system of claim 35 further comprising an absorbent pre-loaded with

the cryoprotectant.
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