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CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority to U.S. Provisional Application No.
60/795,799, filed on April 28, 2006, the disclosure of which is incorporated herein by
reference in its entirety. This application is also related to U.S. Patent Application No.
11/750,953 filed May 18, 2007, entitled "METHOD OF ENHANCED REMOVAL OF
HEAT FROM SUBCUTANEOUS LIPID-RICH CELLS AND COOLING APPARATUS
HAVING AN ACTUATOR," Attorney Docket No. 57968-8017US, the disclosure of
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] = The present application relates to a cryoprotectant for use with treatment
devices, systems, and methods for removing heat from subcutaneous lipid-rich cells.

BACKGROUND

[0003] Excess body fat, or adipose tissue, can detract from personal appearance
and athletic performance. Excess adipose tissue may be present in various locations of
the body, including, for example, the thigh, buttocks, abdomen, knees, back, face, arms,
and other areas. Moreover, excess adipose tissue is thought to magnify the unattractive
appearance of cellulite, which forms when subcutaneous fat protrudes into the dermis
and creates dimples where the skin is attached to underlying structural fibrous strands.
Cellulite and excessive amounts of adipose tissue are often considered to be
unappealing. Moreover, significant health risks may be associated with higher amounts
of excess body fat. An effective way of controlling or removing excess body fat

therefore is needed.

[0004] Liposuction is a method for selectively removing adipose tissue to "sculpt” a
person's body. Liposuction typically is performed by plastic surgeons or dermatologists
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[0007] Another promising method of reducing subcutaneous fét cells is to cool the
target cells as disclosed in U.S. Patent Publication No. 2003/0220674, the entire
disclosure of which is incorporated herein. This publication discloses, among other
things, reducing the temperature of lipid-rich subcutaneous fat cells to selectively affect
the fat cells without damaging the cells in the epidermis. Although this publication
provides promising methods and devices, several improvements for enhancing the
implementation of these methods and devices would be desirable.
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subcut aneous ch cells in accordance with an enbodi nent of the

i nvention [[0010] FI% re 2 is a side elevation view of a cou Ilng;g1 device in
accor dance (08 anfigure 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] Figure 2 is a side elevation view of a coupling device in accordance with an
embodiment of the invention.

[0011] Figure 3 is an isometric view of a coupling device in accordance with

another embodiment of the invention.

[0012] Figure 4 is a flow chart illustrating a method for pre-cooling a treatment
device in accordance with embodiments of the invention.

[0013] Figure 5 is a flow chart illustrating a method for pre-cooling a treatment
device in accordance with further embodiments of the invention.

[0014] Figure 6 is a flow chart illustrating a method for protecting the skin of a
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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DETAILED DESCRIPTION

A. Qverview

[0019] The present disclosure describes devices, systems, and methods for
cooling subcutaneous lipid-rich cells with a heat exchanging element and a thermally
conductive cryoprotectant. The term "subcutaneous tissue" means tissue lying beneath
the dermis and includes subcutaneous fat, or adipose tissue, which primarily is
composed of lipid-rich cells, or adipocytes. It may be appreciated that several of the
details set forth below are provided to describe the following embodiments in a manner
sufficient to enable a person skilled in the relevant art to make and use the disclosed
embodiments. Several of the details and advantages described below, however, may
not be necessary to practice certain embodiments of the invention. Additionally, the
invention may include other embodiments that are within the scope of the claims but are
not described in detail with respect to the Figures.

B. System for Selectively Reducing Lipid-rich Cells

[0020] Figure 1 is an isometric view of a treatment system 100 for exchanging heat
from subcutaneous lipid-rich cells of a subject 101 in accordance with an embodiment of
the invention. The treatment system 100 may include a treatment device 104 placed at
an abdominal area 102 of the subject 101 or another area where reduction of the
subcutaneous fat, or fat layer, is desired. The treatment device 104 may be fastened to
the subject 101 using, for example, a mechanical fastener (e.g., a belt 105), an
adhesive (e.g., an epoxy), suction (e.g., a vacuum or reduced pressure), or any other
mechanisms. The treatment device 104 may be configured to heat and/or cool the
subject 101. In certain embodiments, the treatment device 104 may contain a non-
freezing cryoprotectant to, among other advantages, allow pre-cooling of the treatment
device 104 to a temperature around or below the freezing point of water (0° C) while
preventing ice from forming. Various embodiments of the treatment device 104 are
described in more detail below with reference to Figures 7-10. In other embodiments,

~ the treatment system 100 may also include a coupling device (not shown in Figure 1) for
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subcutaneous lipid-rich cells of the subject 101. In such cases, the treatment system
100 may further include a fluid source 106 and fluid lines 108a-b connecting the
treatment device 104 to the fluid source 106. The fluid source 106 may remove heat
from a coolant to a heat sink and provide the chilled coolant to the treatment device 104
via the fluid lines 108a-b. Examples of the circulating coolant include water, glycol,
synthetic heat transfer fluid, oil, a refrigerant, and any other suitable heat conducting
fluids. The fluid lines 108a-b may be hoses or other conduits constructed from
polyethylene, polyvinyl chloride, polyurethane, steel, aluminum, copper and other
materials that may accommodate the particular circulating coolant. The fluid source 106
may be a refrigeration unit, a cooling tower, a thermoelectric chiller, or any other device
capable of removing heat from a coolant or municipal water supply.

[0022] The treatment device 104 may also include one or more thermoelectric
elements, such as Peltier-type thermoelectric elements. In such cases, the treatment
system 100 may further include a power supply 110 and a processing unit 114
operatively coupled to the treatment device 104 via electrical cables 112, 116. In one
embodiment, the power supply 110 may provide a direct current voltage to the treatment
device 104 remove heat from the subject 101. The processing unit 114 may monitor
process parameters via sensors (not shown in Fig. 1) placed proximate to the treatment
device 104 and adjust the heat removal rate based on the process parameters. The
processing unit 114 may include any processor, Programmable Logic Controller,
Distributed Control System, and the like.

[0023] The processing unit 114 may be in electrical communication with an input
device 118, an output device 120, and/or a control panel 122. The input device 118
may include a keyboard, a mouse, a touch screen, a push button, a switch, a
potentiometer, and any other device suitable for accepting user input. The output
device 120 may include a display screen, a printer, a medium reader, an audio device,
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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attachment features 510 for releasably or fixedly attaching the coupling device 502 to a
heat exchanging element 130 of the treatment device 104 (Figure 1). In the illustrated
embodiment, the attachment features 510 include tensioning clips. During assembly,
the coupling device 502 may be snapped onto the heat exchanging element 130 with
the backside portion 504 facing the treatment device 104. In other embodiments, the
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[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
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ﬁlaia?séxémh; iesgamessfearb|the apbrures {1bj additienal csyoﬁ@%qte:r_y r’b@gbﬁ&ppﬁ!@ﬁdﬁrﬁ thdre
(roatmont AR TiedRHE AR Hior S8ecld e hirah B ‘Tt Phe e Bl oty Bes 1o
(rjrgzi l: ggl udenmpodiavents, fhen mteririedipéss portion 568 nmy)beoc::dmetanﬂyu 'reEMm'Iie;hedtto aodviverd S04
or oxi mat e COTTWEUR B0 e EUbORaNE, (TRE o bordiEiah SR HE S BRL B
spaced aparskinfindme treatmeat kegiare5@or Thedeges of armpwbeqtmtabmmim by fer skiron 506

bet ween th%eB Shi& Wﬁﬁ{b'eprbfﬁ‘géo hé oeI:t i rtéllltdgf R/Wc érggpro e@ta‘ﬁ?rta' n
e %0 % a’pro

enbodi nent s coupli'ng device ona ective
layer (e.g con@enyethmdﬂratlon |ofmntMtsmmpnammeualmndMn bf thatskisi de
portion 508. The protective |ayer may isolate the front side portion 508
from t he edl@3bnnediheaaupling dedcs, 62 aptionally treakinslyde atHeastranet sesiseleStforti on

508 bef or e i GRAEERL thel FOABdidd$oRRAKENF o RALRN 2D RbhsMBHe %rﬁnétb} I%¥ tﬁ’e

pl ate, a sheet, or other_structure constructed froma netal, a netal all oy,
ceramn cs, éreﬁtﬁ'l‘%ﬂ*rﬁchésﬁml'@ $RNSOr 814 Bk OF astampalsiEe SeRTNica PRRESYASBRSOEI2 The

backsi de pwahsrﬁiasﬁ%émxsr ta GiBFESEtaN@Adend6L ‘éﬁQ!ﬂrésB@nd@éﬁso?)%h?dﬁ%l%n%re”E”t
130 and the treatnent ﬁgl on 501. The backside portion 504 may also isolate

the heat eRCHEFRIFMCBIRENAMEaL B $9NSRT (MY GRS LeRERL SPISGIS P $0Y CPmpINation

sani tati on tfaedFOS &n opSARR] B ddilise A dfcalrReOprbtayd B BN the RedfF&d VOI I

constructed froma nesh, a
parameter.

[0032] In the illustrated embodiment, the treatment device 104 optionally may
include a supply device 520 connected to a port 515 of the coupling device 502 by a
conduit 522 for supplying and/or replenishing the cryoprotectant in the intermediate
portion 506. In the illustrated embodiment, the supply device 520 is a syringe holding a
volume of the cryoprotectant. In other embodiments, the supply device 520 may include
a pump coupled to a cryoprotectant storage (not shown), or other suitable supply

configurations.

[0033] Optionally, a pressure sensor 524 (shown schematically) may be used for
monitoring a cryoprotectant pressure in the intermediate portion 506. The pressure
sensor 524 may be operatively coupled to the conduit 522, the intermediate portion 508,
or the supply device 520. During treatment, the pressure sensor 524 may provide an
electric, visual, or other signal indicating the cryoprotectant 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.



foam material, a porous plastic and/or netal, or other materials that may
at least tenporarily contain a fluid and/or a gel. In one enbodinent, the
i nt er nedivaibeoporre2ean 506 contains, or is |oaded with, aPCTyuSpedenBant
before a treatnent process begins. In another enbodinent, the internediate
portion 506 may be generally enpty before a treatnent process begins and
only |0ade<!oma‘41_]h crsgoérraommbalmentsrmﬁléa«te_etn}erbei:ﬂém mmdr/ney cdmtrniuam; progct

t t t d t di t
L0 vy e s S0 B B L eeg PR b e i
gt nos ]E)_hr,‘l‘l @ mmsuecagﬂ?rayr‘@ top&allmpsﬁhed [t@?@#liﬁlﬂdbefdr@IattrétatIdEntplfn’ginsonTﬁéJB may
eafilmec ructe roma neri.c er| astic material., or
othor | ma eARBNER 2bSitot 45 hBaBR IR ECERE Firich tpdoRed Bhera RERed aEtimert i on
508 may i n@lﬁnd&eoatyaopnoteuﬂan\edles)peatwnmsoﬁllaﬁtwnal féchmdum)mhimskmatayctre subjelst t he

t d 06. Du t t he i 516
iy a1t ow (e PAISDUsTRbE At A ot Sty T Rt BT BERlstirg' 5@%’?4%&?5%%96 to
escape to tcn@ptcrt@mménmm thegmtennémate ebrtibh&06 Lthe éreatmldm sydterodgb nypt ldaat vy

F I

actions or ré’éJE‘értpgerfsEa&' f?(—r:@zin t”&?t&/ wgv n@ts% Iﬁ"?l%'egﬁggl glﬁqatdgo%u@r?ﬁ?

continual | y"supp e cryop o 0 rea ment

treat nent. tﬂeatnwrttal n enbodi rrents the internediate portion 506 is

pre-l oaded with excess cryoprotectant. As a portion of the cryoprotectant
escapes fr d®835%he aSevengt embedimentsddithe beaieotsysienol @t mayialseuagduse theifigh | ed

fromthe i '6{! &ir ﬁrler enge%{ Péﬂ’ﬁcé% Rt rtrgﬁsférkéfgc@rﬁc tﬂ%‘ﬁﬂééﬁpﬂ-h@g%gﬂhgﬂt jion

treat nent. ts, the 1 nterned at pOI’tIOﬂ
constant |y 59é@n@rﬂ1%tﬁ%aimeat @ﬁwm 1. Achatoryapsiectantgscgpasithiongh the aperture

cryopr ot ect@niperthR@ Si¢y CHUriﬂ eﬁééh'%npatﬂe bSrealpOriRefe bitdriRdRld rboHBnt%

treat nent reg| FSh 501" The ree of cryoprotectant absorption the skin
depends on 98CTeasRSe@NEf aik ﬂ@“é S MayHeosthe #ipPOEkats ey itariere éM'TB ihe heat

cryopr ot ectanéfef SMEBALY @éﬂm@éh tnéttf@attmeﬁt reg.oﬁ Gl %ﬁ& thesPbatRicht ddviceath. tAe
physi cal condition of 'the skin. [0031] The coupling device 502 optionally

may i ncl ud@ r&gull, daRiptaiging @sdgtsrm@mtepnoatsann@ﬁea’ft%cwr‘éarftrpéeﬁsugq mey gbieashn 508

t o nmeasur e réduck @RS trisR e at pcRRBL RFmafont RAd tRRAMPRee PeaSfGency IdTesueRMeaf 514
my be a tgrngerature sensor, a pressure sensor, a transm ssivity sensor, a

bi o-resi st #ecensor, an uItrasound sensor, an optical sensor, an |nfrared
sensor, t flu sor n her desj ensors, or.a combi nati on
Shor oot an (061 bt oFvaR g 31 Sobling redite sie JRERaeH 35 ouad die Spmpraaton
par anet Ielr fééhﬁ}aabh?l 'gl hértauhleuﬁ;;oamzimls mé)asuhgﬁmaht fehtfmeedstﬂmhayené oﬁhﬁtfgca:cdloﬁ
optionally i nclude a p evi ce onnected .t part of the
bl g Sl Ceinbte e sDERRaY pe Sonfaussd audfl Tenomted o PRt sHEGHRRG 1 he
c%ogr ot echanExamplé I‘Hgmrgtaemmmﬂgatﬂoﬂmr embdodineht, in whichehe bcbup:ﬁhg &é\ﬂ?b 502

enbodi nent , the evi,ce SVIi a_volume o e
oot o acinEsrepiRE e Sihiesie fob it Spdefies 18 Sne Pt PRagBo B hllte
punp coupl é’detoouahngr@emecﬂO&odamrﬂeﬂse ar fagtesléevet postivomt)4, aad tiod Hleeves 162 edol e

suppl y conf ' g) ra% 0%@0{}@%%%?%?8&109 nl%él ¥or gxa[?nﬁgstHe%rsﬁes% 06 p%%%n(%am

schemat i cal
include the backside portion 504, the front side portion 508, and the intermediate portion

506 (Figure 3). The second sleeve portion 166 may be an isolation layer extending from
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



nonitoring a cryoprotectant pressure in the internediate portion 506. The
pressure sensor 524 may be operatively coupled to the conduit 522, the

i nt er nedivaibeogporre2ean 506, or the supply device 520. Duripag/use@awamsst, t he
pressure sensor 524 may provide an electric, visual, or other signal
indicating the cryoprotectant pressure in the internediate portion 506. In

one enbodi ERiile oBAoRBEFiRL O ma/emawmehu tieslsleete td&bﬂcat@dnfmﬁf atfleR carulmpl y
devi ce 520 base ot her enbodi ment,

t he ndj cat e sure,
S onal 1 oA Sk eaROVTEHE G TEHIPUHRpC it Sl e ade 6 LaTEch SFTSER & 1 o
aut omat i calelestrenied fegldehhif, @4t I protedsivg unitppky device 520. WO
2007/ 127924PCT/ US2007/ 067638 [ 0034] Several enbodi nents of the treatnent
syst em 100 [0a87] contThe Lseicbyd [sleei/e qlortidne 168 may cdlsd h&lLﬁIHIntmchmagIafaamres‘ teezi ng

d : di I h

opi cai 1y 4051 P e5er R Bk Bt B Siho i I PRI 5
absorbs t heseamdl sleve qoytimor 16 ntladds, fowhbratkets $43 (dentifedindividaalyeas tflaed), ti ne.
Af t th 10 t k
o 1 BT ool AL S AR R I88, SRR gl e 1
t he di ssi pmo&wecalycqmedmactlaﬁt(ldenmmt Individuialiy e di Zfaed)ptivat icorreSdds tthean

t r eat ment %&gg,ﬁgg]&g,g.nﬁifo af theetPeSaEmérﬁcyéQ%eHBE rd[uﬁé%ggs%%tggéﬁ]%geer I Brgq OF

even prevent S uring tre
enbodi nent of tfe brackets 442 maytf" it oyert ﬂamaltechm@ty palnt 470 edclc that the secord sieevs r

pocket s t haffANah oo de)2Abld NS hel SEEAEE/GumbALARen the Lreat ment

regi on 501 evi ce ryopr ot ect ant escapes

through ¢ nGoRRTT { Ui Bioudceho Rt OndUEL gt ERIITHRIont 60 PP SHad n the

|nterned|ate rtion decr eases alr P form e alr
pocket s mpraqke@rth@rr@amngageleécm@@srth‘*qmga@p Imubfa@ﬁwmemawﬁlusiﬁé pin

treatment g@ée]( s gé'ﬂ% EhSturE §A4dTB the BRYKEE1 ALY - Dvﬁ'ﬁgaasrsgﬁﬁlyt the'RcBAcRi Ni ng

t he |nterrre Ion 506 at a constant pressure nay |'éast reduce the

ri sk of ai rslq%@ Rektion JEREPANIaPAauRths treﬁﬁ‘ﬁwéiewﬁe 19ﬂﬁﬂé.h@d1%Id BY PI3GRPY heat
transfer. [e9? ftﬁ@rbrw@mmgn ERARNthE 1618 Yirfier 8RBodifneht, |th§§éc@h@§leéﬁe

havi ng the a nt features 510, in certain enmbodi ments he attachnent

features 5 P@”Wﬁj‘ 6B anayringludaia figxblerprmees (petishEWR R 8¢ 8n S@Qt'?r%“dé@t BAYEGUr ed

and/ or i nceygerabest thatsecohd@leeté rpéﬁfoﬂr% tHﬁQrmé?/Xlﬁ’dI@'tﬁe sfleger1823over the
illustrates another enbodi nent, in ich the coupli nﬁ@?w ce 502 is

i ncor por at d§aimanb dgvise Odedurigg qsﬁﬁ'ﬂ"bﬂt t Bch dethep % Se5PRf ﬁ'&e\éq ement
130. The coepichnBedRY BeIude2 @msﬁlﬂéla&@crﬁnéntrnsémﬁdrqwesm%tecgn \zeMo and t he

I 162 I h t

Firot sl oo rBama P PUREdey P e corb BRARTRN (b IREmaB 6RY R SeP Ron
SI de porti ?625&/& tﬁé\dre‘ahﬁentndéﬂlﬁd@edﬂgtﬂfdanmratsse?ﬁbII]?Oﬁln( fetg?rrméi) ema?]gma{&pond
sl eeve porti e an i ation rom irs
sl eeve Bor ﬁdg?ﬁl\i%@a%élp?@gﬂ:ﬁp seFH%ng@%?(géEﬂtggg {B?ﬁ%fp?)ﬂ % 66" may be

t t t I t hyl Kevl :
or ot her  <dnEn | T s dp s PEedPe BN SanPBeitipaPe mecedl ont
sl eeve por tadoantég‘eﬁoﬁamng)mm/eletevanﬁz ¢ tHeainprovetdneamnitatidre ok ksing diie trIaaatmanbj ect

and the heat ex 3 t may

be-reusabl 2°VER 18 nane e e e et araS TREIIEY ool B SR 1€, ¢

sl eeve 162 snbjgctoandpthe\hiedéexchanging element 130 because the sleeve 162 is substantlally
impermeable. Also, operating expense of the treatment device 104 may be 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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sterile or non-sterile. In one enbodinent, the sleeve is fabricated froma
flex circuit material such as polyimde or polyethylene, with etched traces
t o connecwoxeisare4it o el ectronics resident in, e.g., thecprsec&s®»s1sgs uni t
114. [0037] The second sl eeve portion 166 nmay al so i nclude attachment
features to affix the sleeve 162 to the treatnent device 104. In the
ibl ! ui t [ at i%e rﬁb@cﬂic{@?‘év& ﬁdnmdrsemnds@ hﬂ?\béldgﬂéttuam fiéif rt]hefwgémélﬁfatér?u le.g.,
rackets nt i ndi vi as -d),. ea oC, a corner
of “the. secanmiEhRisSEnt Biterish: *TodisERum, 167 iindie am Fefesive fuerinot
aperture léﬁo\@m)daalttburﬁdsetdesredvynslzmlthytrasmﬂemae\dae 10¥at corresponds to an
attachment point 170 of the treatnment device 104. During assenbly, the

apertures #4 Oﬁlle{hla o? ?ec&%lﬁw chient poi nt 170

such t hat € SETU v encl oses the

heat exchag@om el ¢Rm 4139 flow‘%ﬁ]nm&tran@taﬁ{etmhgs%Reﬁ)@ﬁ% Hq’he%'eeve

portion 16 I ncl'ude brackets engage eac exanpl e,
t he brackettreﬁt}’@i’t r§temhdO0def Bigpien 1t angt 'Wrﬂ?c%mewttm]@naE@PP@Jﬁ‘@”tLPﬁth)f t he

bracket 173enfR | Mool ntay idRigs Ao R %%srd@é&émqa oL B6atNBREN MRy

around the treatnment device 104 and | ace by engagi ng the
brackets 1PEMGN Fostaiedothar treqtment ﬂﬁY'?%é‘P'o‘é‘ﬁﬂ%l r‘rﬁrﬁertat”hémQ%WﬁﬂtSs theve

portion 16@ryambtéda&{tuﬂ@ Be fdp?ﬁéd){oetkﬁeimﬁbf £ 40bjesh&MPoth @hd skinddhdethd Helaf
t he second sl eeve portion 166 that nmay hol d

band) at an outer ecilg;“
the sl eeve SXgRNGNGIgMRN: Qﬁt"%ﬂ?raﬁl‘éﬁ‘/?@@e Deat xGPangneERIemRRY May ‘P‘?\reQUF‘iPrt her
enbodi nent to tah@emeqaﬂpéﬂaﬁﬁqub@w t1lzpn oHé@ tﬁayemﬁé‘rbwﬁ@ of thiee h@asé@lehgnging

at t achnment ot shown naps the o ter ed e
e ol e e i Eatartio Rmasires Yriwelehia Trarampioatiued o beow epeeing Lre
tr ea}] rr:egt : ﬁ}bew Gﬁw&féﬁ(afw))' i1 ﬁé?@%&hahggigtrbléftﬁ%nt&?@ b’fbla@@@ﬁdﬁbm&o trRcdkEsi ve
my (0] se ev (0] 0 e rea

1003571 n adUPeBRCL BTachd 46 BRGGS Bo2hPEhR b SEMe DLty 1 TE R eslbct e
advant age albjgst r@guée}sethsltaﬁp@raﬂ.ﬁé of & redien isuEn maedpuaaiahtoans mnthefreglsm age t he
treat nent device 2 ma pre nt ross-C m nat | on

| Of4t cp Bl eev .16

bet ween t &S} 'Vr?yofa i der'q’h‘é GiSng" ? m'sf‘%nﬂhcause
t he sl eeve géﬁé’rall;eafﬁadmi(@lﬁckab} ylnldeptamrme&ﬂd&nemd; she temmesratuiends tex preatsendf t he
treatment device may_b uced bec se th t _exchan | enent 130
Hoce ot ndglief Gebdiilier Se EGERASEAS defmBiob i B (B T fave
many addi t iegctengimgiztanert it gaced adjabehf ertbeskiantia subjectdbloclot@l f eat ur es

wi t hout detracting fromits operation. For exanple, the first
[0042] After a selected period of time, the treatment device may then be removed

from the skin of the subject (block 18), and the process may then end (block 20). Once
the treatment device is removed from the skin of the subject, the reduced temperature
of the heat exchanging element optionally may be maintained at a desired temperature
(block 22). In certain embodiments, the heat exchanging element optionally may be
placed adjacent to another region of the skin of the subject to selectively affect lipid-rich
cells in a different region of the skin of the subject (block 24). Once the heat
exchanging element is placed adjacent to another region of 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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and second sl eeve portions 164, 166 nmay be constructed fromthe sane
material (e.g., polyimde) or different materials. The sleeve 162 nmay

i ncl ude awmoadirereiraze | ayer (not shown) that binds the sl eerasi@2/06mw3s he
treatment device 104. D. Method of Pre-Cooling a Treatnment device Using a
Croprotectant [0041]Figure 4 is a flow chart illustrating a nethod suitable
to Ee perl;ﬂc)m(mql i nli framtrt]rréeaérmsmtllmémsta;rr?ryﬂoanbtﬁcftaélrﬁl @Hyebéllafpgﬁbd o an¢ deagnce
wi th an enbodi nent t nti e et ho i ncl ude

cryopr ot ect® 5gigantgg19a ﬁ@&f‘géh Faig? 6‘ e?‘@n'ﬁ? cﬂ'hfrgﬁ bejwge T?@ék’é@tﬁgngew ce
(EI oct 10) fdet/nae et the rsk&nbbmenwwm tb peeventy ther fotraaticandf isdY(bloek Apphs ke t 0
the skin of_a su

th th Ki dt heat h | t. Th
torer bt ur deBpSaRES Bt hedBhinatinS Slemah a0 a el WoPdafud They
t enper at ur éhebbdrablindiidy elefeatis tpfeeet @adjpesrtitoithe siin dfitiee Sidgdct exa beshgt negient enent

1 eesi ng. pAPAEe 40 Ak Be PBTRER Tl S secn 7R ARutiig BN A0 S8 0stSt o

adj acent t getibeoklime, thé haaisebtqhangmg bleaekt ihdy thel Eciengpvet érohethe skinodfaimgi ng

Feai on sucitopia: oloBsi B, Mhtadly I Hbgleckll -2 e Fod Bl oo
whi | e non- Ielqnmejﬂrmehkmedfltbe subjetteargiorday imiesfaga detwveeddheritreatarent de\tlcegemdar ally

affected ( Erl.é)%n %P e dubj ﬁ%ﬁ btld'?‘dkrbﬁ ”Q‘ﬁidfh &Eﬁera%lpeemt ﬁ?ﬁ\%é?%%g?%%y@ﬁﬂent

treat nent evice optl on uced
t enper at ur s mawnnecbatmaaesw@ﬂdemng‘ahge éileaied?). The pragessiobigatiogthe seleaterk skin

of a subje I Iy ' :

Creat ment - deyree HEsARlor bRl Rl ARy PP Ltk pRE 1o BdeRvely MRct bRt

18), and tHil@h pze&%@sg iegipnt ofethe enlliech Wbtk nom)ipid-Oel ecetishén thecapiderntis @adiote i s

removed frg @rrhg%rékét& ﬂéraﬁlyﬁﬁédfé’d ffidok Jehe reduced tenperature of the heat
e

exchangi ng enent optionally may be nmalntained at a desired tenperature

(bl ock 22) .[od4a1 cer Fjufe %mmgsré{s@taﬁothfeh%éiﬁ@& fcﬁxﬁrQ%G!lr{bgtr%' ﬁ@ﬁﬂ%xcﬂﬁ’ﬁdr?d‘m ly

may be pl aced adj acent to another region of the skin of ect
sel ecti vel wlomandcly 1applyingr iac Krveerotectany en dhqfffeqaénexcm@ﬁlmn Q:Wm@flﬁepéw P of

the subj ecidetreb8IRY tHetlemfdistrd BﬁtH&eﬁ’éat%& P&br&erﬁérﬁn@ re\l'e?lt i eth afll acent
t o anot her reglon of the skin of the sub lipira-rich cells are

af fected (ISMPORIMESY). 2 W@PVPFeé&nﬁﬁnﬁla%ﬁﬁi\/‘?rb erP&?t PXEANGRI clemAnElP Prevehtiie skin

of the subjhast exchhegikg é@néh'ﬂ%ohhi%mgt(al%cl%@ﬁ%ﬁe ABat SiRargMdPElkme is then
Optional ly, the cr\éoprot ect ant

r¥1 & ied to the heat exchanq}%?
el ement, t REE-€%leA By qeqeeasing; teette B?’af%eé at of deroNe 8° G dbIgele 2k nd he ment
devi ce and e&&%n@lﬁg@leﬂﬁeﬁtf“@aﬁmaﬂ@@the(éklrﬂﬁkh@&)?(ﬁ irod fl%@tr@étﬁ@hﬂ@gtohf(blbﬁlat

exchangi n n an i n of S
007! 19709 ABkHP CRBSHIOBTS dGaTAk a1bE NERteAhs Geg beiot sy I, P  ant
may be appIehﬁ;ddmnttdﬁetrieeaém@faﬂuamgjfnmeeheateekchah@ﬁgS&emem‘ nﬁdq,e b%uhlrmét or

an interfacg bet re devj ce. and t he, ski t ect to

T evont t noeBasel TBRt0B8) .o The ek SHohar il Risedt i erh remgted R g

exchangi ngtrelammmreglen r(sidcic 68) bnd ahde&enﬂeiwttmwﬂfeateﬁ&(blﬁk%zt)eatn esrtarangi ng
i of the.subject, in a desired, region

I kin

Chr ok 14y SMoRAR{arES IR finet el e et Gird e  pihu e BRI

After g fseltmrgdtetﬁtgnmelrar’imgf(bzorcizlsgﬁ artdhtaeme.ag gmhgnglemynaitenmnbe Bpyliedhtera be

rom

ryonr ot coeRrniicesfinniealod rbhBl ek of fe Shindt biosk e SR deletovatoditest %t ¢ he

fﬁgl ECL egmpﬁﬂmchamlls nt @néea diee lﬁeatv\emmmgeg ter(laamm;astrel@eved:goandwet treata1en2 rrg; t
u ,

0 ot o Tt oY 18 enbRandrE TR et ExBlaroii dRRbarHEY BRI YR FIETT

the sel ect eetumelgianraroienttempkiaturef(blotiets) Lt tbe teroperatuneadf the megt dehargiegt ed

L0 et ect! ¥Rerf hfef e, hifiehlel dfof baBw L olierd, 1f tdhollr ERBoTHENE e Wh | ©

non-lipid-ric e epl JEPATS “andr oF are not generall
af f ect ed (tgmopxatpe) of the heat exchanging element may be maintalned at a target temperature
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[0044] Figure 5 illustrates another nethod for pre-cooling the heat

exchangi ng el enent by applying a cryoprotectant on the heat exchangi ng

el enent pwoDanotia7eecr easi ng the tenperature of the heat pexaisasgionsiel enment

to prevent icing. In one enbodinent, a cryoprotectant is placed on the heat
exchangi ng el enent to prevent the heat exchanging element fromicing (bl ock

E%O) Thf h?ﬁ%cl@f?hmbﬁbf}at@x fing l&imgmn@gr E]heﬁﬁﬁal ?qanb& t6l@geedisd ﬁeathietat

enpera ure 0O a or e C e ea e n is
o ea 1o fedigh R 5 s oh dhesiiIeRt ABInek 2 pf ey BEakeRRIEN 10 21 Bt FEABBLt )
to sel ecti v&jioh &f fheakin dfphelsubjedt tosdledivein affée tie Rad-riemtelisggiocns4)bl ock 56) .

In certain enbodi nents, the tenperature of the heat exchangi ng el enent may
be further [0B5] eas @y oﬁdmlhng:kheﬁ&hbcuﬁmobeeﬂbs@sctmaagemgenalwerﬂu&en thah I851C,

(o1 ock.64) UbiyanepTEh saEAr oo SeREN e aiePlit, 1 Sehé ERar Bl B 4FG, 6"

el ement nmayetmis rnilaﬂsabjmdweavb lawtraageunts efpmsatutated (aity cadids6€mpared t¢ ke heat

of t ho subj Bie Ot B8 o forkfie bt SuRGEABR. PR Bt iRe P id i °Grce

t he heat exeﬁsammuahggw&hsiamhd:older terepmtmea‘bemrthae Ilplderwhruehs the gulmtapb b k

h
Ceturn to JCRBieHiT ek R SRePiRl FEREME AR e Rin W Tch B, |
exchangi ng detrais@nd epigerrbie. F@r axampieda aatngerfortibe bmmchmmelem)entsmaw@i

anot her e”%[# S ob%e 14 SHBG! B0 r é(?’f% ab ffr%%boﬁﬁoftgegiongbqut be

mai nt ai ned rget tenpera uré eat exchangin enment
may then b@re;fgpbiye‘wnn @baufs-éé‘iﬁléb ab@at&@nmoreegrefmabmfnoneab,qutn%f:110 Oslhbj ect
(bl ock 72),5.@r may be reapplied to the first treatment region on the skin
of the subject to selectively affect the lipid-rich cells (block 54).

[ 0045] By CEG\HGF‘Q t RGeS p}ﬁ? H&ﬁrweﬂysmsysow%ﬁeéted aoyl %W@@tfn@t Lghﬁnklﬁgvealssm 37C

subcut aneo d-ric |'s my be sel eCtlvgﬁ% ugenera
epi derni s @ﬁatrqymgnfeénwnsh k@wsj catheryise heingeaite d/Ntt%o%Pe'a%av %x@aorf/atty

aci ds conpaeRreies &#&t.H@@ls.elrbehr&ué I.@b@lre%&lfb Felubt ?frofmpfo@hliﬂdtd?)%té%ﬁbﬁ aneous
ti ssues. Because ‘non-| I p d-rich | s usual mﬁthstan der tenperatures

better t haﬁ"ghiypﬁ@r?ﬁeéﬁat@é@%s attt%p%rawﬁ t&ﬁfé&ﬁ"t I'W%'P%QWF@H'ZE@’l I8 nREYPiA:

sel ectivel chﬁfcéli%cﬁ’ﬁéi c%tdl@mﬁ?'rlﬁﬁt@leﬁhélgl Ithﬂn@MBrdanif fpitiirich ce®y ﬂo-"‘selé&tﬁé&e
derm s and epiderms. "For_exanple, a ran‘ig)@ or the heat exchan rgael enent s
r 't

may be fr or’f'P&'lS’é%ttheﬁQ@G"? d hé!Bo‘i’ﬁmag?CPf nepdipisrrigh) selis. SYRD 8B sigimal 56 Yfout
10C, nore pieted abtermderstiteslnattindddelery @al&b@m&tloﬁ(ﬁa lipradrich ReR. €Xodbhy isf 41€0n

L Rk e b S 5 e

ot herw se bgduztorilit @uBsLtandolub Qipid-tsi Bglstwaﬁl'siQYmthQr ynhameé@cziyl \oedlycold
affectlngllgldrlc%cel esult fromlocalized

crystal | i z&PHHHAN Cl?ﬁlssymé‘!??'ﬁ?e?k@& SVE‘P?Eg/'e ¥ ESYPEber at ures that do not

i nduce cry izat{on in n |dr| h ce r a e the
bi-1ipid Hhdin, 2% Weateﬁ.a%ar@aﬁ o L pine & E’P§ e CudoliBi BRblY P
Thus, danageatdhe meatnherpldéwce ahaycsaéldecslvelsuediucassLnbeutanéowelidldyncmaqllsbmtrwb| ded

at tenperatures fhat N [ ti |1 i ng
is al so bel"&%E8 a}bﬁ/ ?fﬁed:ﬂﬁé S%f‘nt i ¥ 'O%rm 8& Btrfr%t g%)sqjle %hogfer IG?B?C -rich
cells to fadvirdageeribathaé mlaetreemhmu i daviden nsayb(sunldtwemly i gulettivély hredated s.

Li pol ysi s 0 : i Ci NG .S of
the. sympat HOTAARERD dne Syt el Wl 59 B BERktchs SHaEHCITBeoberhe 3hufh, ©,
t he enbodi epiteemidescThésed effeotse may timekide: hﬁbrbpleaasrenneomlagmesmycollagen

sel ectivel y i I t b
ffocting LROTDR, GG EBRRkEIoh, G BEhT codte, BaeH 1RERENT 2t
advant age iasamthesis (dmielrmelethnbemng)ew ce may sinultaneously selectively
reduce subcutaneous lipid-rich cells while providing beneficial effects to
the derms and/or epiderms. These effects may include: fibroplasias,
neocol | agenesi s, collagen contraction, collagen conpaction, collagen
density increase, collagen renodeling, and acanthosis (epiderm

t hi ckeni ng) .
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WO 2007/ 127924PCT/ US2007/ 067638 [ 0048] Anot her expect ed advant age of several
of the enbodi nents descri bed above is that the heat exchangi ng el enent may
be pre-cosbeadoinradvance of treatnment to nore efficientlpgTiuse@t/osteas ski n of
t he subject. Further, the enbodiments allow the treatnment device to be
mai ntai ned at a tenperature at or below OC or at a target tenperature
because tthM%]opro%r@dteﬁmxmatpdpammeiof i sgyepal ofhthehembodirehtsndesujibed errent

SHbi ot Usiuavels, Babhheltidss sikafife eleni( 10l 1 prElBHBE i Advarts, o et g
anot her nettadaors afiicigntly traat tee p@ﬂqurth%éuwﬁctt hieurtheg atheeamabasijrsertanallo@ tod
Figure 1 a%atn@erﬂ%qrc@aeac?“e \Mdmaﬁed %;Eg@ng&a?émféfa £ obBYSHd B at INErdEpt NOC

80 of Figure 6 ma separa I n conbi nation w t hods
shown in F|tgmP@awr%\rbﬁpwseth@uwogoteFtant @wrrme@entalcmy@pﬂrm beataexchasginge
appl i ed toé@ﬁghttahg/osgﬁ {hecgk,r;mhég@dg&t for protecting the skin from
freezi ng danage and the heat exchanél ng surface of the treatnent device for
pre-cooling the treatent ewce 005 Lnthelllustrated enbodi ment, the
met hod 80 ﬁ':a he,Ski plect \49ing Cpyopratectantent regi on of

h Ki f t h
E:r so;r :)'? egt[?iéf{b? n;; lﬁ'gﬁ% d@ aq@»’a%\aﬁdmﬁfmgﬁ%ﬁ?% ’?%Egi%/@}%glﬁotf’g’@twm‘?ﬂ o the
ski n usi ng imthel trestmantesysteinmd 00 of ngree12 gncli uaa@qmedt amba,wnaoegpérrrg%?dmmtéﬁtlecﬁ,th@nd/ or
I Fi . ot he I, L th .
cr yoprot ectuEpa Al MafH dobrmidlie 8 oy tkpfPSH Mehar e Bombinln wity
syringe. [ Glasmkthode showx ohBiggiendamd/emfEigtreis Rarleagplentlcyyopraestantangyaloent t o
t he skin of

applied to both the skin of the subject for protecting the skin from freezing damage and
the heat exchanging surface of the treatment device for pre-cooling the treatment
device. ‘

[0050] In the illustrated embodiment, the method 80 may include applying a
cryoprotectant to a treatment region of the skin of the subject (block 82). For example,
applying the cryoprotectant may include spraying or smearing the cryoprotectant onto
the skin using an instrument including, e.g., a spatula, a spray bottle, and/or a coupling
device as shown in Figure 2. In another embodiment, the cryoprotectant may be
injected into the skin of the subject using, e.g., a syringe.

[0051] A heat exchanging element is subsequently placed adjacent to the skin of
the subject (block 84). The heat exchanging element may cool the treatment region that
is in contact with the cryoprotectant to selectively affect lipid-rich cells in the region
(block 86). During treatment, the cryoprotectant may be continually supplied to the skin
of the subject (block 88). The continually supplied cryoprotectant may maintain a
sufficient concentration of absorbed cryoprotectant in the epidermis and/or dermis of the
subject for reducing the risk of freezing damage. The cryoprotectant may be continually
supplied using an absorbent (e.g., a cotton pad, a 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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t he subject (block 84). The heat exchanging el ement may cool the treatnent
region that is in contact wwth the cryoprotectant to selectively affect

| i pid-ri chocedie792a t he regi on (bl ock 86). During treat MemUS2¢01®67638
cryoprotectant may be continually supplied to the skin of the subject

(bl ock 88). The continually supplied cryoprotectant may maintain a

suf fi ci ent paenedssrdtthe reafmend peddessl oF e preatrearitas comtimubtiethepitiske processand/ or
derm s of t the risk of freezing danage. The

ct d
cryopr ot ect’ H'E"S#r‘éb'oﬁlé%oq’itﬂ?qe‘l’i?%ﬂm‘?%ﬂfﬁﬁ?B usi ng an absorbent (e.g., a

d, bsor b
cryonr of ectil or The draies ShomprRGRERY kb RaE e Mk bulriteg domaee
t reat nent demecmlde[r@ﬁ}s‘sar]ld)‘orde@imsf ohthessutjede duingdie¢amennandvivaly Fesen tpim/ent

treatrent sgaulel oeconki quedy(Rlack o). e, dokeryt 1ok BAGEY fg faped on

time, skin nper nd/ or o parameters o rea process.
I f the tredtmparatures manpotentally cehemdamagepindbe spidertis |ane/ot demiiveir agGast

e+ MERRAR R St Soohi I HRaARP | ol REKRLRA ot Bher] 22!

reduce the ris rms a or derms of the
subj ect duridenfprms dnidee At ceindThajceeman q@xpmdsand suptwref theecsill rap theniag @rows t hout

pei ng. BoundhBgr | OEéﬁrqur wdi® AR LR blPbedi WRER @LLUIERY 10 iRt | al |y

cause damage | Iderm s an derms via at |l east 1 ntrace
and/ or ext roa@lé‘p‘ I QNtl’aﬁelludﬁé waterfeaazes to fainries e A @ rgpult, dlee fesnataing éxtrarellylas when

ice forns |f|[]ﬁ| Qﬁi‘coﬁ,egel{ohfeﬁ&?e Gfh %}ﬁt&Xp?Héi h?ﬁ anHQﬁtFHtf%ntd?\e}\ry)]&%kﬂraéﬁulkpe ice

gr ows thro e cel hus causli n
extracel | ulﬂsud m@xeca@emtfmﬂulét&w 50 perieaig-rqughdhe samipermegblgess!iviar walk m

ice. As a Igg UéJentJame R B8 il Nk ?efrtaﬁ@&%hua@arthf | i H@pemnﬁgﬂwet kg ed

w th sol utes. |f? concentrafion of the extracellular fluid my cause
intracel | uleé?ra(fel”wﬁﬂ ud papyedlse tkTBREHelesiecal eaRd/de fefiabinteracions) | 4PoRd| |

and event ugl)| }ﬁb&ﬁ@sc%u&?déaﬂshva,@%ﬁm&aro@md%a@@ The high concentration of
t he extracell uI ar flurd may also interrupt electrical and/or ionic

i nteract i ongosafoNg APBlyHIRPEyBiEHofeRtdnd rr¢a9 at mastereuuéeeme rr@k BF RraESIuRI Bndlamage.
[ 0054] Appl y oprotectant may at | east duc

intracel | uleé?rg%q'd'?b eé%ma&e& Prven Prevent ?HCH'A?‘? ﬁmat&n B%?fj%‘w&\}é%ffe%% i ce

f ]9][ mat i gnb pbm bewAteH mghét B@jyfﬂlﬁﬁaﬂfe"t@mbtﬁé cﬁ/bprgwécﬁar}u i fust b@le?@cﬂthaf hfterdhe
arrecte Yy e cr pro IS | eve at arrer
cryopr ot eciCROPratect sl§r B WE}?FE dn{ohéheepﬁp FRSs 2987 Serair g, crngotectant

cr %IOpr olt |e0}daa§blvés 501 vieniise :@lbm@tnbe ][v\lﬂthWat@Oﬁbtheemtm%éllhlamheﬁbr ektradefiular
intrace ar. .a r. extrac ar t n

ot on- 1510 B RIS Bhidtef lnssoRatas byt lobride o8 skt BATE ht B ofiFep i

rﬁS' geg ]Ic:;wmcamamsldes tHoe ecza;nmpnetro tbtegcrgc?meaam me;imdace res ﬂreezemle paintpditime  of

t he (0] ul I e. g. 0) - er

t enper a%/ur &84 IJP'F&%‘"& ?‘g'r meBa?t ?ctﬁlagPUtt s |1RJC2 %Ot%‘?é%@%rr@ﬁ‘[r > the
Clr‘] y?pr o% ectsamableshrwy gfrmm:wam:bgmmtem smeembbdlatenm themwdémoﬂeouynt fnayhdvesuch
that water In e 0] | S ee e er

| ow t enper a?tfH %r?&ﬂ%l?%rr? on&ﬂg P Ogl th%ﬁbvg é?%é %i?e anzj;?{: llj{jlﬂ%gs lfj1gﬁd/ or
ext racel | ulfeeze bet |hsteam/|tmfmsrmydebb\npﬂemperatlﬁd donditidress eAg aiyesliltygime enset of

i[ 205 5] One expech o AAP AR AL REYSGHBliorPhal BE pflRARYTE HeSe Shbblifmefikt hod 80

[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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that an operator may use | ower treatnment tenperatures for selectively
affecting lipid-rich cells of the subject w thout causing freezi ng damage
to the epvoensm7ead/ or derm s of the subject. The appl iPetd/useqapsmBect ant
may | ower the freezing point of the skin of the subject or body fluid in

t he target regi on to at | east reduce the risk of intracellular and/or
extracel | ul ce npbifRE ie& éiéd HdoAnthguvid Er%@tth@@bldew&érﬁﬂw@éfmls ¥Dthe
2007/ 12792 PCT us2007/ 0676 0056§eAnot her e ect.ed dva} g@ gﬁat t he
epi der i s &HRIEGr MAL PR ‘?”BT'UQ”Me"’QtGB da92ipsy, g '&Q)H?T“ﬁﬂ%tl I B P&%‘E &yai nst

freezing despigfy abifiristereglchRypffledtimtmay ﬁ@iébﬁthb'tbéaﬁﬁ’éﬁtmegérebﬂﬂe skin of the
cryoprotectant may protect the treat C{ % g{h E ﬁ n of the ts P] ect.
After the GHRIBHr ATSE theeryeRioteaiaNt §@PP ppled AN R obine;syBied YoPrpiRgtan

cr yOItor Olt lecnsslgéllegléd l&gbm@vm& éﬂ?@rtﬁﬁs?rthé hemafu ai% énesutubatmmedabm Str(ej@md)f the )
eventual |y e S 0 he s ec e, subj ect 00 amt en
may carry SHeleg yﬁlﬁ %‘{béec‘?aﬁ oog iiFaf g’ﬁ*’t”?ﬂé/ arya °Pf%a‘fst%’ﬂ av‘,@' euI t,
]Ehe Cry0pr%@@rﬁ@?fregmﬂcﬁgtarr%tumﬁhe ]?rybbmtécgaemtommﬂ trg’ﬂxm mrthelltreptmeramglcbme
reezing point o e, subj ect ect.e uj n ten
the risk offf qqseé'iciiﬁﬂf "A%%@Lﬁ.sHB)F a?%ﬁ{ rﬁ?gylf@i' dc'ﬂg%?%%% en@t&b

Cryopr ot ectntiskt of fﬁfbang Iggr;nagé nﬁeordnbiyemntmwaﬂympplwag;the][ceybpm@ectlantt?élneh

t X t t
Erbod: ment SRR} %Zauba%@ (R réév%xoi%%ﬁér%%%as@%'?gﬁa§ ncrease the
s dence 1adsn ©f, WhBut \é%’{c%cfg(tri]\t?ama\gt@ SRl GIHE BrlREer/RE: RYAIET C

side effec yopro eved at t e skin

subj ect absfe bidn whthecsqbglml maqonaaaseaﬂweaesd@wertlmrmfetha reaprotestantandanal ur e
condi ti ons & e

cond t1 ons *FRE 6 Rhal3E 5Bl TRE LR Bt U, GvoprilBClint CRCbRNESlnat e
time it talskis dfdhe lShEestLﬁi]SQ&S tbemnmﬁpteqtar@taahat %iOW@nmU@CFﬁE lew yeIpPIaRIR ant ,
and thus pr t o] b ved
fhat - cort aiandfehs:fen Thpef fthcP erhiifafils R85 bBH Bffordtr) SRR IS S
to the subjtlae;reduyed:ausarnfg:n rfatsy may dngiease the amoyntef ve drtakmsdeethessupiecks |
enzynes) . By o e GbNRnidie B85 e BhmRRthe! @eogfthﬁshgro@aﬂgomeobﬁrea@mf TR

reduce the cryopra ctant concent Iron 1 n I Ssues t'hus my
reduce t he cawpriecianid If iscalso belieypd ttléahqertgmoréycmte@t@%ts 3t Ceftaip FOBEALRLA

[ 0058] A cr X&}éisotn‘b%g:%foxﬁufot fAe! SibjeRt BY déﬁﬁﬁg ! 1Qr bk@&nfﬂéeaérﬁm&\ﬁatl&y of protdiRd of

Figure 1 is as ce that may ect brological tissues of a subject
from freezi(@g- camayes)( elhys, rqsiaﬁlﬁgéhaaesqreﬁqndéter erfhatcrmso ectpy may reduce
Cryopr ot eclyghg Bﬁr)éte%%"t BbriteRtrhRIFOR RENErQisERIR! 8B5S Ml ndyRBudd thB agsddmtekeni ng
agent, a pHbD |}y hunectant, a surfactant, and/or other additives. The
cryopr ot ectlegd Oer%CFG?@ﬁP‘aﬁed as a liquid (e g., an aqueous sol ution or
a non-aqueous solution), a gel, a hydrogel, or a paste. The cryoprotectant
may be hygrrscogn@prdtéesmtal |y conducti ve, and is ideally bioconpatible. In
certain enbodi nents, the cryoprotectant nmay be fornulated to be

ul t r asoni cgD058] acowst‘,nyoprotect%dnt suitablet todeaisad int the restmarty sysign 10A©f Figure 1

cryoprotecta QtSUbgfa?\Iee %at%%b?oﬁeé?%?o%jgl&?ltlssues of a subject from freezing damage

(e.g., damage due to ice formation). The cryoprotectant may contain a temperature

depressant along with a thickening agent, a pH buffer, a humectant, a surfactant, and/or
other additives. The cryoprotectant may be formulated as a liquid (e.g., an aqueous
solution or a non-aqueous solution), a gel, a hydrogel, or a paste. The cryoprotectant
may be hygroscopic, 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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described in U S. Patent No. 4,002,221 issued to Buchalter and U.S. Patent
No. 4,459,854 issued to Richardson et al., the entire disclosures of which
are i ncorwonaixd7dzerei n by reference. [0059] The tenper atrarasd@pgnemsant nay
i ncl ude pol ypropyl ene glycol (PPG, polyethylene glycol (PEG, propylene
glycol, ethylene glycol, dinethyl sulfoxide (DVMSO, or other glycols. The
t enper at ur SRS BakS-nHFeal M- 58944 sHethdd Byshalteinand U.SoPpieopdNwol |

but anol , ang4zsy 8521t @%eost'é' Rigkar8scH &0kne HI%QBSUT-IG-Q%f ?\fﬁfmeefr@tlﬁb{gs’o{ ted d) to

depressant may | ower the freezing point of a solution
about 0C t JereiBey 'efp@nedre preferably to about -10C to -16C. Certain

t enper at ur res S PPG PEG etc.) al so be used to inprove
sm)ngt hness gfq?he crfk‘?of)‘?’é?eégtf‘éﬁntdeﬁf%s?'ﬁ W&v'ﬂﬂ'@de} lHﬁY%%ﬁY'Qﬁﬁ alyed 6 (PG
t hi ckeni ng p&v];/@ﬂiylelﬁi@y giyesil '(lldEGFabFUMhéhe PEyYS! RyRR @%MlmélmewréhﬁMﬁ&@yl

xyl ose pol and/ ot her vi COSI nDdlflers to provide a’viscosity in
t%e range yﬁ@&) P?W glycalhouther b tuie, deripesapt &ayr alsp yinlude kthapaihnge of

about 4, 00(prefanibh Qb@%paﬁooo&tﬁﬂfbl aRd/ofOstherd & Bitd ] 1dbHol Qﬁashﬁ%gh@s S1PR0 cP
to about 7,00 protectant Wi th a viscosity in this range may

t h
readily adﬁ%’?‘@erf"g"‘? H@pﬁefﬁ t IoYe, edTeezing Démtr?f@fsqltﬁ@ns(a@ .hady ﬂéﬂﬁ’él/t‘br t he
interface labbue®t tbhe01T, eatimedte p@@%ﬂa@@ltaf&do@tﬁﬂ?(l)@(tdﬂef% It b@rtﬁlﬁt!derﬁﬁéraﬁljﬁél ng
treatnment. | 0061 H I ncl ugde chol am ne chl ori
cet ani dogl YCPIE, rilt-? ?%Bn Ié%?nﬁ%ﬁ)d'@ay B38|t}?eusegntﬂl'mpr‘%}’teh%PO‘qusétﬂféh%H
buf fers. Trwqpmémaritemdmmprdvellepuhricauwyoprot ectant to have a consistent pH
of about 3.5 to about 11.5, nore preferably about 5 to about 9.5, and npst

bl t rrb t H f
e yopr ot cot0, oy 158 Aekinide, sqdcl AR HoluRl 20T Ryl B o) he
hurrect ant  magroxyRiny geloge yelymen, ansd/dkry¢tberew§}30,%tt30modﬁlarww kly)k/ldaea gbgasdy jn
propyl ene %é’féﬂ%%olﬂée/&pr th'a '{a@&ﬁoadcﬁrﬁppg#ec%({?bfefé §b|9m th?%r?dﬁ&'ab%ptdz{ 84o

mal titol), o@{% |"ac aci d,
and/ or ur el tqfﬁéowitﬂﬁ,&l tandzis}oq@pmf@"ablytfmm aboue H100B1TPAd6 abatet,0000chr Bvent

the cryopr @hRptsttarit Wi Li¥Eddly HHhis range may readily adhere to the treatment device,

the skin of the subject, and/or the interface between the treatment device and the skin
of the subject during treatment.

[0061] The pH buffer may include cholamine chloride, cetamidoglycine, tricine,
glycinamide, bicine, and/or other suitable pH buffers. The pH buffer may help the
cryoprotectant to have a consistent pH of about 3.5 to about 11.5, more preferably
about 5 to about 9.5, and most preferably about 6 to about 7.5. In certain embodiments,
the pH of the cryoprotectant may be close to the pH of the skin of the subject.

[0062] The humectant may include glycerin, alkylene glycol, polyalkylene glycol,
propylene glycol, glyceryl triacetate, polyols (e.g., sorbitol and/or maltitol), polymeric
polyols (e.g., polydextrose), quillaia, lactic acid, and/or urea. The humectant may
promote the retention of water to prevent the cryoprotectant from drying 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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[ 0063] The surfactant may include sodi um dodecyl sulfate, ammonium | auryl
sul fate, sodiumlauryl sulfate, al kyl benzene sul fonate, sodium | auryl

et her sulwete)7/2m4ot her suitabl e surfactants. The surf &crarstooTmy7eps onot e
easy spreadi ng of the cryoprotectant when an operator applies the
cryoprotectant to the treatnent device, the WO

2007/ 127924RE s UR2 Q06 A0 4808r thki iRtefrhcd bEmBBRtIRS treatiRel Gévicdiand tHeeskiraok
bet ween the treatnment device and the skin of the subject during treatnent.

[ 0064] The &8/ibiest d¢ingriteatigntal so i ncl ude other additives in addition to or

in lieu of the_ ingredients d i bed ab . E | ]
o o R S PRSI ke Bk HRTBL ARy et o
agent, and/optheQhgtedichts @leectibeatabolé0Bsr dxanmley et drgagratectanbmedy aisntincludeea

cryoprotectant may in . 309 . . .
yop coloring aglenlt, pCelrf'ljjgnee, g%%fé%ﬂe?’,%r/\oanesthetlc agent, and/or other ingredient.

[0065] In a particular embodiment, the cryoprotectant may include about 30%
polypropylene glycol, about 30% glycerin, and about 40% ethanol. In another
embodiment, the cryoprotectant may include about 40% propylene glycol, about 0.8%
hydroxyethyicellulose, and about 59.2% water. In a further embodiment, the
cryoprotectant may include about 50% polypropylene glycol, about 40% glycerin, and
about 10% ethanol.

G. Treatment devices With Rotatable Heat Exchanging Elements

[0066] Figure 7 is an isometric view of a treatment device 104 in accordance with
one embodiment of the invention suitable for use in the treatment system 100. In this
embodiment, the treatment device 104 includes a support 128 having a first portion
129a and a second portion 129b, a first heat exchanging element 130a located at the
first portion 129a, and a second heat exchanging element 130b located at the second
portion 129b. The treatment device 104 is generally configured to be a handheld unit
for manual operation, and/or it may be strapped or otherwise configured to be releasably
attached to the subject. The first heat exchanging element 130a and/or the second heat
exchanging element 130b may be configured to move along the support 128 and/or
rotate to position the heat exchanging elements 130a-b for applying pressure to the
treatment region during operation.

[0067] The first and second heat exchanging elements 130a-b may have many
similar features. As such, the features 6f the first heat exchanging element 130a are
described below 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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enbodi ment, the cryoprotectant may include about 50% pol ypropyl ene gl ycol,
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regi on dur iSRG TGN Wﬁe@é)z?&r‘{&atﬁ/hﬂgﬁera i5e @A dNn HBRRY embRANEisg the

el ements 13R&ml r&ﬁdi@ RMYors | thbh a1 fWakKeter qk‘élvﬁ'lm"ExaHIﬁesf SftlsUfidite Of
the first heat gxch %% el ement 130a are descri bed belowwth reference

synbol s folT afminyiR g othsr resiasnanetg! rlieysurasaphite, cREMYes osMGeat

exchangi ng pelymmatmala% @bmpaataynonamhsrwn%é&fnTah@xmmemifa%e%ﬁloﬁmbol
followed b first heat 33% etEF faeI enent 130a may include a

housi ng 133%65 Bhﬁﬁh?@haasmg sygace & insyating [patera it adhems!  The

housi ng 13%namyiw@ae§s)uhshomwdtté/mmrpmélwfﬁrI c materials, metals, ceramcs,
woods, and/or other suitable materials. The housing 139a shown in Figure 7

i s gener al I[§089%ct aThel first hbatt ekdharrgiyg hederrerstn1Boat may ks inckdiesétaeast oD

2007/ 12792%@%6*%@9997&0%75%3&0% t-é-ht%effilrgtsheaneg;chg?\(gqrwg n% 9e e1l3g?£r_e n"'hel?’Oa

may further i'nc e
sensing element 135a, for example, may be generally flush with the heat exchanging
surface 131a. Alternatively, it may be recessed or protrude from the surface. The
sensing element 135a may include a temperature sensor, a pressure sensor, a
transmissivity sensor, a bio-resistance sensor, an ultrasound sensor, an optical sensor,
an infrared sensor, a sensor for measuring blood flow, or any other desired sensor. In
one embodiment, the sensing element 135a may be a temperature sensor configured to
measure the temperature of the first heat exchanging surface 131a and/or the
temperature of the skin of the subject. For example, the temperature sensor may 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 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

19



menber 132a having a first heat exchanging surface 131a for transferring
heat to/fromthe subject 101. A cryoprotectant (not shown) may be applied
to the hewD 2e0xinzergi ng surface 131a to prevent ice frompConseeng/osteas eon
when the tenperature is reduced to a tenperature around or bel ow t he
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rotatable or pivotable joint. By rotatably nmounting at | east one of the
first and second heat exchanging elenments 130a-b to the support 128, the
angl e between the first and second heat exchanging surfaces 13la-b nay be
adj usted. For exanple, the first and second heat exchangi ng el enents 130a-b
may be generally parallel to each other, i.e., have an angle of generally
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i.e., have an angle of generally 1800 between the first and second heat
exchangi ng surfaces 13la-b. Wth the rotatable nounting el enents 136a-b,
any angl e of about 00 to about 1800 bet ween the first and second heat
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[0072] The treatnment device 104 may further include a shaft 133, and the
first nmounting base 134a may be attached to the shaft 133. As explained in
nore det avD 2b@elam24at | east one of the heat exchangi ng eCermsaws/dB8a- b
noves al ong the shaft 133 and/or the shaft 133 noves relative to the
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cells are then reabsorb Into hrough natural processeés.
2007/ 12792 2perajonaaypressahe bgat exchanging surfaces 131a- b against the skin of the subject

when the 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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[ 0075] One expected advantage of using the treatnent device 104 is that the
treatnent device nay be applied to various regions of the subject's body
because twe 2bewi2he2at exchangi ng el enments 130a-b may be adjrast@d/otm3gonf orm
to any body contour. Another expected advantage is that by pressing the
treatment device 104 against the skin of the subject, blood flow through
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exchangi ng eddneanént 130a may be rotatable, but the second heat exchangi ng
el ement 130b may be non-rotatable. [0077] The first and second heat
exchangi ng [@W@hnt Jhe st andrggcangr heas rexchrngingeclaments: st MaYi BaAVEOBRRBY  (not

shown) , %dﬂﬁnﬁ oinfdritd YRR dﬁ*e?éFﬁ Rhd/oP h&FidHRal Reatifed Wﬁhéd?fd@frﬁétﬁ@ fi ers
132a-b. Th ernoel ectric cooler may be a single Peltier-type el enent or

an array oftheeperation of petheelementss. Fanexasnle.obe seeerd herl| @@F?”Qﬁ“%&@f@l’“ is a
Pel ti er-typgohedly &R hade §ls8AsnY el@ﬂ%ﬂ@éroﬁm@% %&Qélseﬁngfﬂéﬁﬁ&chx I%
ving a

Technol ogies, InC. in Traverse Gty H. Treat nent device

Plurality cufeslidthy Enepesand hepbe»t’mapglggue %‘A@O%F@Yl%eo%‘ﬁ'ﬂ%eq/fr@%a of a

treatment qembRs ks Mr&eRCHEANERAL W ikt rP pdbiTBRiNanghg té@némvﬂ!@bl OThe
suitable for use in the treatnent system 100. |In this enbadi ne

t he
treatment degenemepntingrRasaded én%’d“rﬁvla(ﬂ shape ABAICH 8 SSTAGP 'QHWHO“ difterent

from that of the first mounting base 134a. The first heat exchanging element 130a may
be rotatable, but the second heat exchanging element 130b may be non-rotatable.

[0077] The first and second heat exchanging elements 130a-b may further include
a thermoelectric cooler (not shown), such as a Peltier-type element, proximate to the
interface members 132a-b. The thermoelectric cooler may be a single Peltier-type
element or an array of Peltier-type elements. One suitable thermoelectric cooler is a
Peltier-type heat exchanging element (model # CP-2895) produced by TE Technologies,
Inc. in Traverse City, Michigan.

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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cooling el ement housings 204a-g. The cooling el enment housi ngs 204a-g are
connected to the heat exchanging el enents (not shown) by attachnment neans
206. The wohkactwreazs neans may be any mechani cal attachmeot/u$esarmerestich as a
screw or pin as is known in the art. The plurality of cooling el enent
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i nventi on, fir coolin | ement housi ng 204a nmay rotate relative to
t he second [é@éﬂi ng%?éfﬁ?ﬁ?e'ﬁ %6 g! oESheYVR AR @dtrelorerively figheanfigusatiem in

aﬂ j acenlt rrmb' pHBA anﬁiirﬁ afsfecﬁrﬁtpb%rﬂ@j Edrefi mtitsrlm PﬁFiQﬁtleSGE hag Eﬁéwr) fnqrigl%iefe! ebI
the angle between the fiyst a second cool i ng.el enent I Ngs a an
204b iy bEoGaTER! Gp D5 BN FAHATE GEKpNI Rt rreiete poaa (o
articul at edadpu?h sbb@énﬂstanﬂaﬁombrermo?t cumnygmnczoméif wm}m’ A8 trégtm?dmué\/idzd”lf ]
Fi gure 8B, nf or ma to t ski a subject. [0080] One adyant age of the
plurality Jﬁglt%f%ﬁ'%bllrge ﬁgré'fecg% Eg#gfﬁﬁ' eg(ﬁF‘P{rfcg?yib% & At %ﬂ'éjoéﬁf'c%é?ag'nghape
of the treat othet type\df cetatable jointc eTiie edrmettion 207amay aeswdirgly ibe dohfgured to
subcut aneo [ For .exampl. e, when, heat hangi ng _surfaces are rpotated
about a bo@at(r:agﬁtcgjgyeo@é :;'?%Lﬁggllér}g[ elepgat %?“éwg{%“eﬁag%e ?Pngo(f?é’ﬁ?ﬂ g‘ﬁfngnﬁeat
renoval fr dousitge2844. nAccording to aspects of the invention, the first cooling element housing

204a may rotate relative to the second cooling element housing 204b (indicated by

arrow A), each adjacent moveable pair of coqling elements being such that, for

example, the angle between the first and second cooling element housings 204a and

204b may be adjusted up to 45°. In this way, the treatment device is articulated such

that it may assume a curved configuration as shown in Figure 8B, conformable to the

skin of a subject.

[0080] One advantage of the plurality of rotatable heat exchanging surfaces is that
the arcuate shape of the treatment device may concentrate the heat transfer in the
subcutaneous region. For example, when heat exchanging surfaces are rotated about a
body contour 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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[ 0081] The control system housing 202 may house a processing unit for
controlling the treatnent device 104 and/or fluid |ines 108a-b and/or

el ect ri cavoposwen7ead conmuni cation |ines. The control systraseéowsicsgy 202

i ncludes a harness port 210 for electrical and supply fluid Iines (not
shown for purposes of clarity). The control system housing 202 may further

be confi gur@éktlical a6d ¥6pps fidid ined (dt SRswiRfod $aFposEs bhaaﬁtp)e&m@éﬁntﬁé?ws?&n 104.
processi ng unit may be contained at ‘a | ocation ‘ot her

Al t t I
t haﬁr gﬁ It X&%ﬁ@agﬁé ReaygfEherede fQStﬁS?']eﬁ*ﬁ% seive 26 Aehandiecter adisenal tharepimanter

i nclude at ®3rB 10ad ARbrriahieely,'the brRBsiMiICAay B4 coRhiRBl bPA I5taYbtsherfigR and
208b. The ret ﬁgrtl on d |Ces 208a and 208b are rotatably connected to a

frame by rcEAEEAIMARY E\écecoupl ing el enents 212a-b. The retention device

I I f I

CouP! e SBBEL AR mESl oS BesnlTREr ol Bofr OBl BoRearic
retention dmwcedﬁ42ét8atucambvmé8mosaynbeosb gties setail‘trtbn mdcémmfamsf@"ff! ons

f th I 4 Al t erna re i on
devi co mmy "sereh ETERE or e Bl eBlerh g e, oA A 5 A2t ohe
devi ces 208eteatich 268te acwplingchersdrtsva1Zesb} fobexahdle, emIbeha\pnmga aaltsjomt 216

h f poses
of o ari ty) R0l s BB oBla BRI R sehiaf Mol 1R e BYERS 01
during trea08enand 208kemmayt be gigidly tdﬁé(eﬂrteamafeend gdeniooe aitiie rttmbhrcg)atemamt any

attached r%ﬁabgyao&ega&f%@ngg@atayt I eCIe,Iﬁ!a Sgngg a@t%ags% neP. din

pl ace by gravi ace rap,

or non-el adwueing@b2ic (e.g., nylon webbi ng) vvrapped around the treatnent
device 104 and the subject 101. [0084] As shown in Figures 8A-B, the cooling
el enent hod998ds 204g-rgtandior dgvices 208a and 208b are each shown as tabs 214, each

having a slot 216 therein for receiving a band or elastomeric strap (not shown for
purposes of clarity) to retain the treatment device 104 in place on a subject 101 during
treatment. Alternatively, the treatment device may not contain any attached retention
device and may be held in place by hand, may be held in place by gravity, or may be
held in place with a band, elastomeric strap, or non-elastic fabric (e.g., nylon webbing)
wrapped around the treatment device 104 and the subject 101.

[0084] As shown in Figures 8A-B, the cooling element housings 204a-g have a first
edge 218 and an adjacent second edge 220 of a reciprocal shape to allow the treatment
device 104 to mate and, thus, configure in a flat configuration. The first edge 218 and
the second edge 220 are generally angular in the Figures; however, the shape could be
curved, straight, or a combination of angles, curves, and straight edges that provides a
reciprocal shape between adjacent segments of the cooling element housings 204a-g.

I Additional Embodiments of Treatment device

[0085] Figure 9 is an isometric and exploded view 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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edge 218 and an adj acent second edge 220 of a reciprocal shape to allow the
treatnent device 104 to mate and, thus, configure in a flat configuration.
The firstwedger/”21®4and t he second edge 220 are general | ycanigadoarneions t he

Fi gures; however, the shape could be curved, straight, or a conbination of
angl es, curves, and straight edges that provides a reciprocal shape between
adj acent sd8086}t s dthet heolingohgsembiyl 8a8nmandodideys Peatasigk Fkia |tbeTerialIy

nbodi j I i | oded
Vo of a Cpadyelie eEite Aeler b0 il S yiiBelotit Aot A Glshbe BeNEE: Fre
i nvent i on. tThbeatsikt3t2randdes Intesface anavelyerisfel litie thermoeisttrig cader, 314 roapbe ng
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devi ces 318 configure asse
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e bronce (ol BREANA H g tne e e a0 Te B ot Bl gt f@%% ) ng
assenbl y 36‘8”%831%'613'%%5 igh payits 33Gach thep may berroupter ity aciradatin BoMres f ace

menber 309 (n@t@'\oﬁrn) bi@rtﬁ’é’qlhl%lcﬁrfésq 0889, eln Gthér EhBaRSBRsD Bl ReA an'ReMlQerﬁ%y si nk
312 and the interface menber 309. The thernoel ectric cool er 314

connect ed tRFlude @ plale-hvpe 'b?ﬂkﬁﬁrxcgﬂ}ﬂ?ﬁya (¥Rt arch stpll hoataexchangast pad ok é’ihﬁf nal s
316. In theyges! Mshéaftt@@h@ﬁﬂmﬁkj@ﬁﬂé TH&elnlféﬁiakeSrh@Hﬁbé"rlgog rh%yum%da Hpriaped

fluid conduit 31 a{ﬁ%'aeast arti al enbedded in a thernmal’ly conducti ve

|y
portion 31%°B%tYS t2 é"i“?\tgl :)alg]etaf [y, | andlprcIhRefuivPes Ph thq{maM@gancﬂy@

ports 138anhatérht TrRythemedeqticdodler 314 niayUbsihi sitylé IReitdr-§/Per Siemémosr shown)
via the fluid | %P§l§8108a

| n ofher t he heat sink 312 may
i nclude a pY&Yé&! r'WB%FPe ffangBe s”'%ﬁ%@@"&?’?@?“¥l‘f‘e?‘?°'%é%? Relterihimg dieat
and/ or ot helxclian'mg eméstainceisCi TRIREED) Peotiueed by TE TédHRblogy enbERDRAVERE MRy
i ncl ude a IQJS) I@Wﬁonstruct ed froma netal, a netal alloy, and/or other types

of thermal 98P ve material. The thermoel ectric cool er 314 nay be a

i ngl e Pel ty t f Pel t

ui tal ot 1R o) ETfYE Boelior Siiadtiel ey Pl bt Ro B AP e et nt

l(\/I m)ﬂel # CRasi8fehy 3060exierding ythrbbg e iphudling yof dpfcturesnsﬂ'z dey aee @hb\yn for

a i ces inc a

and ol ur AFTEnE SR OB a3 R IR B sk st AP 1 B L e
332 (two aree sbiews thet malyl s reciviedebyp thepbeiesing 602.t Ha gthat emBadimehts, thiee

| | ustrat 3 d
by the houd g ean300 [y hrifee B3issRbe b sy BB Rnde WeB™Hiegh®, Al /§Gée
bol ts, cl a®ther suitahs fasteners, Dsiring assemgls,, themp@tlrsg astenmb;s 30@unisifist abtdast

table f I
Pul 201 o 1 BSHAPESpoL Mo 158RD bracd A BRI ARgRRRRP It Tokuts
Then, the deyiees Btﬁwawemsttwegmoameteptosthe iconling qﬁsesriolyau@ aodﬂmfefastamermg
mbly 3 332

gfs Ste he );;I at@ ge a‘?‘é‘@%( %ng?%g?@ﬁ{h% %&u%@%&@@%%t%gagﬁg&ﬁggg%whe plFat es
330, and tR82hdie fastesers ¥opee alatest FBth@nd théydousing 303 caseerats! ip [B0B the
together. cooling assembly 308 together.

[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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[ 0088] By applying power to the thernoelectric cooler 314, heat may be
effectively renoved fromthe skin of the subject to a circulating fluid in
t he fl ui dwoaneui2t92310. For exanple, applying a current POTIU$2007/067638

t hernoel ectric cool er 314 may achieve a tenperature generally bel ow 37C on
the first side 315a of the thernoelectric cooler 314 to renove heat from

t he subj ect[0089 t heFigure dOfia@e isemblec aB0xplbHed viewr ofoe Vibcaton 322cdispased 314

f t ' Th
Lrenst et Uhe it I N0l hrs e TSRS32 STAORNS hBr 30 11
WD 2007/ 127090taPg2s esred by ey 5ase [ms@]rcﬂatm metmhber 832G opérstiveit caupleartd the

expl oded vi eﬂ’oPi F gl Qr@@ﬁ@?%s r]%u 3 a(efql éé?&&é jgraﬁigﬁngtattgaﬁé@ﬁ'ne]fpal}nem

Figure 9. e Vi rator anme carried by
the frame 324 toghe bpu%lnméoﬁredlbéhe flagtrated embodigiept, doeprator 325 hémeammoutput 325,
and a plura f r )axis© I hi t he
rams 524 ot soRr) Seah3I FoefRa ot 81 eCSer b B oty 267 O ' 20
has an out ﬁuttat&%amor(lﬁ@tdl@@bmernga(moﬁeb%mt@namswa@owmowumtwecsz7 of

the notor 325amERR $At. t@b'l—ﬁarl@%vﬁl& iP2nAs ECt | ncérﬁ@lnﬁgﬁ%bé@?@hﬁ a

Pittman 83223008- R1) manufactured by A SVI
Pennsy| vaniggnergtie cyindicainghapended i - qeaéer@d deore the |bpd_v5ya>¢8néi2‘( caln etape and

is off- Cente%tﬁ)@mﬂér@éntﬁé‘&om@%%éysha%g%n diflcedrgd sﬁ’éﬂ)@\gi FdeeFatlvél RolfdPr 325

may have an off-centered shaft that is operatively coupled to the rotatlng
member 328. °F’t§’09@f“f‘91"‘t§’ﬁ&eé§?%n appl ying el ectri CI ty to the motor 325 may
cause the r% menber Ft?ﬁ rotate around the body axis 327 of the
mot or 325. [ off "E:é’ﬂ?ré‘ '%'Ei IRPVARY Rl§CHERD Eorthszfaofea&gégn%eaqﬁﬁﬁhatretat'@2 to
bﬁ OL f - bal amgﬂmzbranaub rbfage bmgipidam 5?@/23xus agii]ovu’@r mbtﬁarszsnt trhe o?f(rjc%ﬁt%rﬁc% and
t he housin may result. J. Exanpl e i cants. conduct e

experi nent gotﬁgnq:@g%bgﬁggétch%E@erﬁ?{p&r %32 Ho &8 qugggnced about the body axis

327, and vibration in the frame 324 and the housing 302 may resuilt.

J. Examples

[0091] The applicants conducted experiments to cool subcutaneous lipid-rich cells
in a pig using a treatment device as shown in Figure 9 and a cryoprotectant. A first
cryoprotectant composition used in the experiments included about 30% polypropylene
glycol, about 30% glycerin, and about 40% ethanol (cryoprotectant I). A second
cryoprotectant composition used in the experiments included about 40% propylene
glycol, about 0.8% hydroxyethylcellulose, and about 59.2% water (cryoprotectant Il).
Skin surface temperatures investigated include -11°C, -12°C, -14°C, -16°C, and -20°C.

[0092] Each testing site was cleaned and shaved, and a surface thermocouple was
placed on the skin of the pig to control the treatment device. A number of 3"X3"
squares of Webril® Undercast Padding #3175, supplied by Tyco Healthcare of Mansfield
MA ("Webril"), were soaked with 8 milliliters of either cryoprotectant | or cryoprotectant
Il. The soaked Webril 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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inapig using a treatnent device as shown in Figure 9 and a
cryoprotectant. A first cryoprotectant conposition used in the experinents
i ncl uded wbaoe7/208%t pol ypr opyl ene gl ycol, about 30% gl ycecrms2enadembout 40%
et hanol (cryoprotectant |). A second cryoprotectant conposition used in the
experinments included about 40% propyl ene gl ycol, about 0.8%

hydr oxyet hyjbess]| ul oe, resunts amwbrdi%xaéﬁm@{tﬂndﬁdétél fHat ebecérgaprotetiant Skhd

surface te ratture ftlnvesft 86 id |n(£I udg éﬂi (;'th uﬁ‘f 6C, . and -20C.
[ 0092] Each T@®f9 ?ﬁja Jcapiy: Iowege rﬁﬁ%}% ‘poitit pFithe 5T of, T8 Bigro M upl e
was pl aced particulag wlkem theef smdfm:epiemptacatmenwsnbemd%ntabeat MENC tdeabotie -168Chunber

of 3" X3" r ri P Under ast addi ng #3175, supplied by Tyco
Heal t hcar e%ﬁﬁeﬁéhgﬁ’ F@Pﬁeﬁ/ﬁn? WaR G fefrvscr wer e soaked with 8 miilliliters of

vere thon’ gPoala WHess (e GontaR ey Blires pebbel WH6fcholf dis seSRRHEY .
was t hen amntiitmjcfams e \ioisisi "Icomqllsﬁ e'somprigiog emrdatr@ lkesdire émlbs gorfisimied in
tenperatur ey, ﬁaﬁs‘?vet %%sgea% ddp?%séd’fof aF gxélt?sr%eérae&%gstwgieﬁ&{] g?a\{gs to agginsé” face

tenperature wasS mai ntai ne a t7eatnent perio out
m nut es. Afsease efhéncluding behnotgieiteddo." tWerdgmsmgcthetshguqar gr plasal naspercaled f or

exper | mant L OGR) SRR R SR ERE  TosReficly igd 4% BERK, O B it
si gni fi cantn yeferﬁmqaetg a Hist fof dwei ergmous itemef thahewardi eovefs alheof the. follawing

particul ar unt%?é?aﬁcﬁ@ o'ix’H'fef \?&g SWH@&% in'fAe Ilgeélr‘@ﬁgiﬁ%ﬂﬁn fhé%%%%ﬁd QW ut

-16C, limted or ezi'ng was o serve ess t context
clearly reé}gmp@ét'@l ﬁfethwtgr@s lﬂiﬁ\ﬁdlﬁbhout t he description and the claims, the

wor ds "conprise, corrp Qega and the like are to be construed in an
i nclusi ve dU9t as Bﬁﬁ?@éﬂ lige degerntieny &f gmbediments: Pt thesiavrndiontaiginol s t o

say, in a %&ﬁiﬁédQB beI %bh‘ﬂlv@g)r t& Uit iR inveRiidnad tﬁé’prec}éerfgﬁn H%bl@ged E'Sbve
si ngul ar OWIQ' ural nunber al so include the plural or si ngu ar

respect i vely 'e\mﬁ'f% ﬁ@beﬂlaieﬁﬁs Qfsang W@%@%for dhe inventiograge ﬁic‘é'bﬁ%aaoweifgf of

two or nor alustr@tme pdr;lit_iﬁes“@ér%u&‘céqafv&leﬁl moBffficitiofs f2pd bedine withirethe'sebgd bpns of
of the itens in the |list, and

t he word: of the i al |

any conbi ngﬁlﬁ‘ﬁe@font Aa th‘?s@r’%‘meﬁ Ip H'ée I”’?'%‘fa”t ABJ9%| FeGeIRIEDY & O EXaMPIBgWhile

descri pti orgepefare phedhiant & g@ber Hidet, Ritembti@Nerdb&diMehts may perform steps in a
different order. The various embodiments described herein may be combined to

provide further embodiments.

[0096] 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
invention are presented below in certain claim forms, the inventors contemplate the
various aspects of the invention in any number of claim forms. Accordingly, the
inventors reserve the right to add additional claims after filing the application to pursue
such additional claim forms for other aspects of the invention.
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intended to be exhaustive or to limt the invention to the precise form

di scl osed above. Wil e specific enbodi nents of, and exanples for, the
invention are described above for illustrative purposes, various equival ent
nodi fications are possible within the scope of the invention, as those
skilled in the relevant art may recogni ze. For exanple, while steps are
presented in a given order, alternative enbodi nents nmay performsteps in a
different order. The various enbodggg@ﬁgldescribed herein may be conbi ned
to provide further enbodinments. [O general, the terns used in the
followi ng clains should not be construed to limt the invention to the
speci fliWeestbiodti nent s di scl osed in the specification, unless the above
detail ed description explicitly defines such ternms. Wile certain aspects
of the,inveptiop are presented below in certain ¢laimforps, .the jnventors
cont enbl ar ehBlerBe feTREochestoh O albdilansoun ol ety Cellbistra SHDECE! m
fornms. Accopgl %Mn,&&%ph@M?Ptors reserve the right to add additional
clainms after fiTing the application to pursue such additional claimforns
for other aspects of the invention. CLAIMS I/W claim 1. A systemfor
renovi ng heatreatment devige draving a heatdexchamging plenagntahaving ecfirshsidenin ski n,

Fret side in ¢ OB bR 4 near b Ena st BB 4 sEdS 2
second si de oppositéeoppssifd thé filstesidehehbepbat exthanging elament bemdg

configured to reduce a tenperature of the taraféts regi on such that |lipid
rich cells in tHheoigyreshtareduger ademgetdtureopihestargetygoitsyeipthatdipich cel | s

proximate to the, e; [ r , ¢ t with
B P eezi ng. poi niiCelE FERIBOR Sk fecien it hrpSRRMERYATPREROT SR,
interface betweeprokimatedeatthehehtioginzhging swesceyzehdt he skin of the subject,
the tenperature depressant being in contact with at | east one of the skin

of the subject at target region and the heat.exchangi ng surface 2. The
ool i g oy MBPatiS SEPrespRTONh AHEaIEBeBE it HeARte<d AHO TRl
conprises a pH ge A=A NE i in the
fange of about gélé%ﬁ é)bglﬁatﬂ@fegtédhﬁté?*éderbét%eh‘i‘ﬁ@%éﬁ Hkh AR SHRdte

and the skin of the subject, the temperature depressant being in

contact with at least one of the skin of the subject at a target region

and the heat exchanging surface.

2. The cooling system of claim 1 wherein the temperature depressant further
comprises a pH buffer to maintain a pH in the temperature depressant in the
range of about 6 to about 7.5.

3. The cooling system of claim 1 wherein the temperature depressant contains
propylene glycol.

4. The cooling system of claim 1 wherein the temperature depressant is water-
soluble.
5. The cooling system of claim 1 wherein the temperature depressant is a

hydrogel.
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3. The cooling systemof claim1 wherein the tenperature depressant
contai ns propylene glycol. 4. The cooling systemof claim1l wherein the
tenperature depressant is water-soluble. 5. The cooling systemof claim1l
wherein the tenperature depressant is a hydrogel. 6. The cooling system of
claiml1l wherein the tenperature depressant further conprises a thickening
agent to provide a viscosity of the cryoprotectant in the range of about 1

cP to gbout..10,00Q cP. 7. The cooljng systemof claim1 wherej

tenperdture ré@pqo_é’g'ggnstyskrpt%g?la%nipMﬁ?éémaﬁ‘ﬁufﬁ%‘?%rﬁtqreBQGPIFﬁgsé_:rﬁo PP[E-&r system
of claiml phepAséss bNhidkMY agehttd PRIVVES aisEsfEZoNthePerydbrotecta@t @y about
-10C. 9. The cooling systemof claim1l further conprising a coupling device
cont ai ni ng thﬁel'aﬂGﬁﬁgre@DutéQ[PeﬁOrMﬁﬁt0,0QmePcoupl ing device being rel easably
coupled to the treatnent device and proximate to the heat exchanging

surfacs. 10de 0! SRS AL 0" hAEnOI RTINS dataliag daveee

I ncl udes a backside on proxinmate 1o ' Ng surface, a

front side pombprises apaeesttapart fromthe backside portion, and an
i nternedi ate portion between the backside portion and the front side

portiopn for_hol di the tenperature depressant. 11. The cool i syst em of
claim go m@F%i“ﬁ’Oﬂﬁ% SYetem Q@i%%rw g Ha trregergture feé?@‘qgfﬁ’é‘%/%'m ein
fluid com’ruﬁg)ﬁ;,gfsi 1o dgduk Mepdcnt er nedi at e porti on.

9. The cooling system of claim 1 further comprising a coupling device containing
the temperature depressant, the coupling device being releasably coupled to
the treatment device and proximate to the heat exchanging surface.

10. The cooling system of claim 9 wherein the coupling 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

temperature depressant.

11.  The cooling system of claim 10 wherein the front side portion includes at least

one aperture in fluid communication with the intermediate portion.

12. The cooling system of claim 10 wherein the intermediate portion is
constructed from a mesh, foam, a porous plastic material and/or a porous
metal material.

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 temperature depressant before treatment.
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12. The cooling systemof claim10 wherein the internediate portion is
constructed froma nesh, foam a porous plastic material and/or a porous
nmetal material. 13. The cooling systemof claim10 further conprising a
supply device in fluid conmunication with the internediate portion via a
conduit and a pressure sensor operatively coupled to one of the
internmedi ate portion, the supply device, and the conduit for nonitoring a

i nthe int i at tipn. .14, The .coal i f claim 10
hor ef 1ot he T il Sete ot Pl Rutfd comBrisne, R aepoReailder Geded”
t enper at ur eyflAPKRS IBApPSILAS edépreasamithe AbsorbBft ARhg Nat sysdtepariallg! ai m 1
further corrErl sing an absorbent pre-loaded with the tenperature depressant,
e

t he absor behetwramigedieat exshapgingisurfiege bedteget regioneat exchangi ng surface
and target region. 16. The systemof claim1l wherein the tenperature

depressant iRpgl I

pol yet g1 end 914/ U RES SR RRPHRARE EtFafbatfl tholufd BElcast
pyridine, ceheiofmanpgpewpylenacglysdie.glvsull polyatisliere glyeiohasthlylener glysolbl , and
sodi um f or rrgte. 17. A system for renoving heat from subcutaneous | jpid rich
cel s of a Simgthyt sulioxide, BRIVMINYE pypding: kglicium; magnesiwm acgtate. $ediumg a
housi ng and r i : rfg}hﬁ ation with a heat exchangi ng
surface, thg%‘%‘ﬁﬁ%&%}g@'ﬁggﬁﬁg%?gn |dg|;"ﬁdr:le %t%feduce a tenperature of a
region of the skin such that lipid rich cells in the region are affected
whi | e pY eseAvsystemofor|repiaving teat &ohs spboutameoes tlipid hich leedls afxa saibigatg
surface; and _a hygroscopic.tenperature depressant configured to

subst anti al 9\”98\?3}"'59 REKF ace between the treatnent device and the skin,
wherein the tenperature depressant is configured to contact at |east one of

the treat megt trdguhést arfideNhavifig-a Tousiie AfPld NGefmal aiass Al earmbal
further conprising a coupling device rel easably coupled to the treatnent

devi ﬁe, hWher ei nhm@_rmuﬂfpatiqng VﬂﬂS\/iacheBh(ﬂXG_héBgiagbal_djﬁ%ﬁﬁdeth@oﬁhefmﬂ pMEKs matﬁ
backer de.por t1 onBERcebrTauHRE Fr elcec sePpR iR bl drOBRCT B sLEE T | on
and the front si gratmpid riem cels imtHedtation Bfe hffeBrRdakHile prsyRIndRg 3dn-lipid

rich cells proximate to the heat exchanging surface; and

a hygroscopic temperature depressant configured to substantially cover an
interface between the treatment device and the skin, wherein the
temperature depressant is configured to contact at least one of the
treatment device and the skin.

18. The cooling system of claim 17 further comprising a coupling device
releasably coupled to the treatment device, wherein the coupling 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
temperature depressant.

19. The cooling system of claim 17, wherein the temperature depressant further

comprises a pH buffer to maintain the pH in the range of about 3 to about 11.
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19. The cooling systemof claim17, wherein the tenperature depressant
further conprises a pH buffer to maintain the pHin the range of about 3 to
about 11. 20. The cooling systemof claim 19 wherein the pH buffer
maintains a pHin the range of about 6 to about 7.5. 21. The cooling system
of claim 17 wherein the tenperature depressant contains propyl ene glycol.
22. The cooling systemof claim17 wherein the tenperature depressant is

dopres2int  15e.Rabogeretn o et TS e UL Pt g s 2, RETRIHE, e
terrperaturer ofslod\it 6 to absut TONpPri ses a thi ckening agent to provide a
vi scosity of e tenperature depressant in the range of about 1 cP to about

10, 000 cP. 25 The, cool i ng systemof claim 17 wherein the tenperature
depres@dnt flieroaling systans ©f claimuhewhgrein the temﬁéraltﬂ@a@%ﬁﬁsﬁ@\ﬁ%a'ﬂﬁ claim

17 wherein &P re depressant has a freezing point bel ow about
-10C. 27. U?ggpc#l a ?rygg?ment devi ce having a heat exchangi ng el enent for

applying to the skin of a subject, a tenperature depressant applied to a
heat e2@handiheganlingasystém of ictzimel 7 ebiereinitoateroperatute déprebsant isxatengi ng

el enent, con'gr ?I ng:

23. The cooling system of claim 17 wherein the temperature depressant is a
hydrogel.

24. The cooling system of claim 17 wherein the temperature depressant further
comprises a thickening agent to provide a viscosity of the temperature
depressant in the range of about 1 ¢P to about 10,000 cP.

25.  The cooling system of claim 17 wherein the temperature depressant further

comprises a humectant.

26. The treatment device of claim 17 wherein the temperature depressant has a
freezing point below about -10°C.

27. Use of a treatment device having a heat exchanging element for applying to
the skin of a subject, a temperature depressant applied to a heat exchanging
surface in thermal communication with the heat exchanging element,

comprising:

(i) applying the temperature depressant to an interface between the

treatment device and the skin;

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

temperature;

(i)  placing the heat exchanging element with respect to the skin at a
treatment region; and
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(i) applying the tenperature depressant to an interface between the
treatnent device and the skin; (ii) reducing a tenperature of the heat
exchangi ng el enent to a treatnent tenperature; (iii) placing the heat
exchanging element with respect to the skin at a treatnent region; and
(iv)achieving a desired tenperature in the region such that lipid rich
cells in the region are affected while preserving non-lipid rich cells in
the epiderm.s, 28., .The use as clainmed.in claim?27 wherein | he
tenper at ur o (dbpr BCaEHG 5 dested SRRt fbeltegi SH0T LR dRRLEEATES ¢ ne
heat exchangi ng gitié¢Egionnatel HFEEBH WHIfd pr&SertihgVeoH-ligia FEte cefs Tithen on
the heat exchangi ng surface when reducing the tenperature of the heat
exchangi ng el enegpidesmishe treat ment tenperature. 29. The use as clainmed in
claim 27 wherein applying the tenperature depressant includes applying the

t enper ghure S : : [ further Lnc |

fr oozt A8 pol NEVSE o, celhPe P2 nhRteib Brpyine W I et BE st i m
29 further {rolgydssiapplyieditheugdrhiesitirel epedsant t elpenat hest @xphangiagt o
the skin of the subject and naintaini n? a sufficient concentration of the

t enper at ur e SHERF® A Khturther intudgs preyenting iceufpraation on theheat exchanging; ned
in claim?29 ' L r at Ay yi ng
the t enper af e eRaBYkLRG the o BORRLR of he 1ERE ERCRNINT Elaftiam Bife
portion proteatthentitenipesafueat exchangi ng surface, a front side portion
spaced apart fromthe backside portion, and an internedi ate portion between

the b id ti d th id ti hol di t t t

deSr egééﬁlt _ Ff'hgoursel e(])sn cI%?med ir(la cIarir%nb allhe(raei 0arpplly(?r?g {hoer ten?per'a’rcltﬂ'e e%regsrg%?r arure
includes applying the temperature depressant to the skin, and further includes
reducing a freezing point of the skin of the subject.

30. The use as claimed in claim 29 further comprising continually supplying the
temperature depressant to the skin of the subject and maintaining a sufficient
concentration of the temperature depressant in the skin of the subject.

31. The use as claimed in claim 29 wherein applying the temperature depressant
includes applying the temperature depressant 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
temperature depressant.

32. The use as claimed in claim 31, further comprising maintaining a constant

temperature depressant pressure in the intermediate portion.

33. The use as claimed in claim 31, further comprising pre-charging the
intermediate portion with the temperature depressant before treatment.
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32. The use as clained in claim31, further conprising maintaining a
constant tenperature depressant pressure in the internediate portion. 33.
The use as clained in claim31, further conprising pre-charging the
internediate portion with the tenperature depressant before treatnment. 34.
The use as clained in claim27 wherein applying the tenperature depressant
i ncl udes applying a tenperature depressant including at |east one of a

G et hgh sl DEsISFoss oty 1y e EnRbrSTE apBINig i fRoaherel e AR eSS i uim

acetate, et lpNles l&rﬁ A la tgﬁ‘?éféﬂﬂl'e ad'ébr%@éﬂrﬂ”?nﬁ:ﬁfdﬁ?d &t @ast drid off 87

renmovi ng heat from ane Ipid ritch cells of a subject having skin,
conpri si ng: palypreaiensntglytoli glychhvpolyethylepat glyeohaethylepecolyneltdimiethyla heat
exchangi ng sur '

f , . h . h . | bei fi d d
a tenperat u?ﬂlf@fqg?i Pé&g@ty‘er%té@g%‘cﬁ' & %G’%hgla%rﬁeeg{%n refil'ctrjegat%glnﬁol u’ﬁe‘??ﬁtégpggi lcJ)(rzle

are af f ect edthdodl,rop&sEI Higiarimdi SHdiurhiféfmatel | s proxi mate to the heat
exchangi ng surface; and a tenperature depressant with a freezing point in

t he range of about -40C to about OC and configured to be applied to an
i nterf §ge bét kbt removinghheakrarmgibaytanequsclipid might eadlstaf gy subjeelyhaying
i nstruction chegﬁl hgﬁ\?on containing information regarding howto (i) apply
t he tenperatsuré egres ant to the target region and/or the heat exchangi ng
surface of the treatment device and (ii) reduce a tenperature of the target
regi on suchattregtmenpiddvicedtavire] b helab ektieanghog eferert with adiezd exbhamging

preserving non-lipid rich cells proximate to the heat exchangi ng, surface.
56, The Kit of cPuffacSsthnBpat BxEhangingsiement beindhFealaHEd confatuce &
| east one of pol yhheesk | ¥PbellsRRhARY ! Hrycol ,
et hyl ene gl ycol, %}recerlﬁﬁ?ofgegt ﬁ‘gﬁ%ﬁ re@g%%%%‘“?gg pér}fc))p%r?or], %rrlgggﬂt a';nol .
37. The kit of chHeate85whilet preseodmy maotlipid arichowells nprodievateetoc ting ipated to
contain the tenperature deBress_antd t he coupling device being rel easably
coupl abl e to t he S RANIGHIG, SUKAGH An

a temperature depressant with a freezing point in the range of about -40°C to

about 0°C and configured to be applied to an interface between the

heat exchanging surface and the target region;

instruction documentation containing information regarding how to (i) apply
the temperature depressant to the target region and/or the heat
exchanging surface of the treatment device and (i) reduce a
temperature of the target region such that lipid rich cells 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 temperature depressant 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 temperature depressant, the coupling device being releasably couplable
to the treatment device.
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38. The kit of claim 37 wherein the coupling device includes a backsi de
portion, a front side portion spaced apart fromthe backside portion, and
an internedi ate portion between the backside portion and the front side
portion for holding the tenperature depressant. 39. The kit of claim 37
wherein the front side portion includes at |east one aperture in fluid
conmmuni cation with the i nternmedi ate portion. 40. The cool i ng system of

clal M 38 1 UrhBTe S 37 Wheiin TR LotERtg BEcb FRSded s WhdBRe' PR U ©

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
temperature depressant.

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 temperature depressant.
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