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5100011 The present invention is generally directed to medical devices, systems, and methods,
particularly for cooling-induced remodeling of tissues. Embodiments of the invention include devices,

systems, and methods for applying cryogenic cooling to dermatalogical tis mctively
remodel onélﬂﬁm&rg&ﬁs@g(g %@Mel%#§@ &%lﬁé%&i’gﬁrmﬁ@ sNind odiments
may be employed for a variet ﬁ'&efl gti | '@iting undesirable and/or
unsightly effects on the skin é&?lgbgﬁlﬁes, v%ﬁ@%?&%%%?n%s or on other surrounding
tissue. Other embodiments may find use for a wide range of medical indications. The remodeling of

the target tissue may achieve a desired change in its behavior or composition. [0002] The desire to
reshape various features of the hﬁﬁ@ﬁ@mi%ﬂé@ﬁ@gﬁgwg rmity or merely to enhance one's

app%ararfrﬁﬁo' coman.Lhis is S¥idrnced by heigwingvakinaofcosmaissmiganaprocedures that

are performed annually. 10003] Many procedures are intended to change the surface appearance of

the skin byeteerscipytipelerinduermias: bl sripRAd B RS URES invel BHRf ffers or
stimulating collagen praduetiens Noseseceniivaahsiliaselipgically baseehemnias for wrinkle

20alleviation and other cosmetic applications have gained in popularity. [0004] Botulinum toxin type A

(BOTOXdermaip ogipaplissics phanatorsHically wacde frsrapy ottt dsShHiaaloasditbns. It is

typically jpigcies inipdbefagiplmusaiesi biagk smuseia conyastionpemdtigdn dgmpamry enervation
or paralysis of the muscle. Once the muscle is disabled, the movement, contr[laﬁﬁ%ging toﬁ?eﬁ{ormation of
theldndeetrapseianandisimnamerapstiiiy BihHirg ynardirbleaRampRIRBHE FHSER R AT hetic

treatme'g%i&ﬂ‘é’ssﬂﬁfé&f%m&% Bepaskiailah koreecnaliicoadisalion: vidarsinotsd/or drugs

approved for other indications is iné%cted into the skin to deliver healing Qr corrective treﬁéﬁ‘uent toa

specific arabodimaisangy Fafdoss K5avals Hashedmaedisa! SHlcr by SRR Ehaeeniiite reduction
by dissolyingadiness lissemicde skivsirsHfacingiviacolages: enhangamianh. 30Development of

non-pharmacologically based cosmetic treatments also continues. For example, endermology is a

mechaniggi pgsed-fhefapy fakulizes YR usasHEIon IR sl body to either correct a
15 deformity or merely to enhance one’s appearance is common. This is evidenced by the

growing volume of cosmetic surgery procedures that are performed annually.

[0003] Many procedures are intended to change the surface appearance of the skin by
reducing lines and wrinkles. Some of these procedures involve injecting fillers or stimulating
collagen production. More recently, pharmacologically based therapies for wrinkle

20  alleviation and other cosmetic applications have gained in popularity.

[0004] Botulinum toxin type A (BOTOX®) is an example of a pharmacologically based
therapy used for cosmetic applications, It is typically injected into the facial muscles to block
muscle contraction, resulting in temporary enervation or paralysis of the muscle. Once the
muscle is disabled, the movement contributing to the formation of the undesirable wrinkle is

25  temporarily eliminated. Another example of pharmaceutical cosmetic treatment is
mesotherapy, where a cocktail of homeopathic medication, vitamins, and/or drugs approved
for other indications is injected into the skin to deliver healing or corrective treatment to a
specific area of the body. Various cocktails are intended to effect body sculpting and cellulite
reduction by dissolving adipose tissue, or skin resurfacing via collagen enhancement.

30  Development of non-pharmacologically based cosmetic treatments also continues. For

" example, endermology is a mechanical based therapy that utilizes vacuum suction to stretch



WO 2010/075438PCT/13S2009/069282 or loosen fibrous connective tissues which are implicated in
the dimpleqv%o?el% %gsof cellulite. [0005] While BOTOX and/or mesothergpjasshiay dgypaorarily
reduce lines and wrinkles, reduce fat, or provide ether cosmetic benefits they are not without their

drawbacks, 5particularly the dangers associated with injection of a toxi ce into a
pationt, S BB A ST 1 oS HGton Skl o A e BT Mecitonally.

while the«figigts of endermology arc not known to be potentially dangerous, they are brief and only
mildly effective. [0006] In light of the above, improved medical devices, systems, and methods utilizing

a 10cryqggpis al Bsaing dhe fissumbayebeery repesadynamicy adysiondraatmen] of
Wrinklegaggﬁelm?i%gﬁgther cosmetic defecté Th%@sa[g n(?v% techr%/iQ%e_s can E‘%gvide an alternative

visual apphmafitednrovénesheReuRaitaIRATE AT A g Faate At Bl BN RASKE known bioactive
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andshar I cocktails whilé providing similar or 15improved cosmetic resu(lj;ostr%]lT se new techniques

are alsotearisinip bésrseahiyeriie BaTEhHEH PG LRI ALMS 15€al or no anesthetic

with minkmalQs A ¢ uiing afdhersiine napaaschis s ukering Ipioihes ogutenmeinadagaoetensive
bandaging, and limited or no bruising or other factors contributing to extended recovery or patient

"down tiFh@Y'%@Wﬁﬁr@@%‘r&&&@%@é@ﬁfﬁﬁ%ns are also desirable since they may be used in the
treatment 20 of other cosmetic and/or dermatological conditions (and patentially other target tissues),

particuldf)Qeher&nthight e4thicthe iRy BEORFS ifeYytesstSy SeRty A0 ARSI RYRE Rollateral
tisgye i”é%ge% %ée%ac@wt&rﬁﬁig&@@@m 156 RATIWbiaithasecnRW T¥egepit Bieaiments are
e use

promising; t f cryogenic fluids can be dangerous to the operator as well as lﬁﬁ patient.

th
Cryogenicifiisias &b etliHittorad ather sormatisr delRrdter | BSEISSN S HENANES SAMERENRE could result
in Ca”iséﬁ{ ; Rive Ang HndRsiraa duichieakaaa: Adeitionallyy many of teprrcryaganic systems are
W

powered with electrical energy. A short circuit or other electrical failure could alsg result in unwanted
canisterdeganlimamdraptuRioRBeFaIAHE commels BstrarssiiERYaHgRIBE P tes flying
through {hg it a5, welhas.eoeling;iuie leskina fromdhe davice and kavBIRgPRUIYIeE similar or

15  improved cosmetic results. These new techniques are also promising because they may be
performed percutaneously using only local or no anesthetic with minimal or no cutting of the
skin, no need for suturing or other closure methods, no extensive bandaging, and limited or
no bruising or other factors contributing to extended recovery or patient “down time.”
Additionally, cryogenic treatments are also desirable since they may be used in the treatment

20 of other cosmetic and/or dermatological conditions (and pqtentially other target tissues),
particularly where the treatments may be provided with greater accuracy and control, less

collateral tissue injury and/or pain, and greater ease of use.

[0007] While these new cryogenic treatments are promising, the use of cryogenic fluids can
be dangerous to the operator as well as the patient. Cryogenic fluids are often stored in a

25  heater canister, Excessive heating of the canister could result in canister rupture and
undesired fluid leakage. Additionally, many of these cryogenic systems are powered with
electrical energy. A short circuit or other electrical failure could also result in unwanted
canister heating and rupture. Rupture of the canister could result in dangerous proj ectiles
flying through the air as well as cooling fluid leaking from the device and causing injury or

30 unwanted results to the patient and/or physician. Therefore it would be desirable to provide

cryogenic treatment devices and methods with additional safety features that can more



BQunW'anted results to the patient andior physician. Therefore it would be desirable to provide
cryogenic treatme g ices and methods with additional safety features thg¢g /869N

.
2010/075438PC T 9?}1 g 9/069282 carefully control storage and heating ofﬁtﬁe%%yﬁggeﬁc fluid in the

device. It would also be desirable, if these safety features were.also cost effect manufacture
and opecr%‘i%fuﬁl‘é ﬁ%’ﬁ@gW&ﬁ@% HHE f@%ﬂ?ﬁﬁ%ﬁ%ﬁgﬁlqﬁg gfi&%%ﬁﬁ%ﬁ%g%ﬁ% t(Ejs)gnerally
directedgiamaticakeaviess sysiams andanbihods idftotingrinducednshrodslang optistaes. More

specifica_tlly, thg presgnt invention relates to methods and apparatus used to facilitate safe storage of
cryogenic cooling fluids. [0009] In a first aspect of the present invention, a system for treating target

tissue in a patient comprises a bﬁg ' 89{}% igerant supply path and at least
one %IOprobe havin_g a proxima%3 ‘Fi]%gm@&%cmg p%?r{%%ggnd a lumen thercbetween that
1S 13 Tiul munigatiepettntheieadingnefuge dricsepplyrpatbalkuwiatie apitame probeetxiénds
distally from the body and is inserted into, the target tissue thr the skin surface of ient. The
system 3?§(9‘i’ﬁ@|{ﬁ%ré%dﬁcfé%ﬁ88 @gﬁéEWIs%ﬁﬁpggh%i%%y\%ﬂ cﬁ%gslﬁ%lenry %lé%(l: ntﬂ%%%\%ﬁ%n cooling

is initiatgehtaJefuaaraasuehssiaceaingfuidfosgasstfiiansivthedootiag thersby cooling the probe
and any adjacent target tissue. A heater element is in thermal engagement with the refrigerant source

?—Ez 3 gomﬁ?rtérg%gﬁ?ﬁi%ptﬁaqgf@t@fq%m%g beater Bemenirtpeahy tieatiny the refrigerant.
T s ae L A i mpspalia e pover
temperairss20which rsuliadnyotpioneofithel caslingitiitspurden[0@l 0] hentibesebetiyckurther
rolasabhy W S EHEL B EPBER TTAE SO0 e SUHABEL L Y e oot B o ek valve
| g:gé (l; mgﬁgﬁgﬁgﬁﬁi@@r&mm flohvinthadomg tive teérigereriisup phy peih thitekithe probe is

surface of a patient. )i‘he system also includes a refrigerant source that is fluidly coupled with

. the lumen such that when cooling is initiated, a refrigerant, such as a cooling fluid or gas

15  flows in the lumen thereby cooling the probe and any adjacent target tissue. A heater element

is in thermal engagement with the refrigerant source and a power source is adapted to provide

power to the heater element thereby heating the refrigerant. The power source has sufficient

power to heat the refrigerant to a desired temperature and the power source has insufficient

power to heat the refrigerant, which may be a cooling fluid, above a critical temperature

20  which results in rupture of the cooling fluid source.

[0010] The body may further comprise a quick disconnect mechanism disposed near a
distal end thereof and that is adapted to releasably hold the at least one probe. The quick
disconnect mechanism may comprise a check valve that is adapted to prevent refrigerant
from flowing along the refrigerant supply path after the probe is disconnected from the body.
25  The probe may be releasably connected with the body and may also comprise a needle having

a distal end adapted to pierce tissue. The distal end of the needle may be sealed so0 as to

prevent refrigerant from flowing therethrough.

[0011] The refrigerant, which may be a cooling fluid source, may comprise a canister that

contains the refrigerant and the canister may comprise from about 1 gram to about 35 grams
30  of nitrous oxide. The power source may comprise a disposable or rechargeable and reusable

battery such as a nickel metal hydride or lithium ion battery. In some embodiments, the

battery provides electrical energy at less than about 5 volts and has a capacity of 350



25The probe may be releasably connected with the body and may also comprise a needle having a

distal end Wg%ﬁ&}% pigrce tissue. The distal end of the needle may be scalqdisa @5 §gopEevent
refrigerant from flowing therethrough. [0011] The refrigerant, which may be a cooling fluid source, may

comprise aycanisier hal contains e refgelanl A G CAPISISL MY OMANISA Spabgt| gram o

about 3?@ KR8 366 nitr6us oxi )e power source may comprise a disposable or rechargeable and
reusabledmtterpsuttempaativkeintéhal depirdécorktaiun orybzatedy, Cn $EmpOSRILBENeRMAY the

battery %ﬁﬁ?ﬁg %ﬁé%@&f@ﬁﬁ%b em%%ggjﬁlﬁé Andas An6aRaRiYah3RA, WO

2010/0 arnp-hours of current or less. The critical temperature may he
less thathahmltfB8mef trrecteriiitel pdispesedpetarse thadanetesired wfiperaRa& may be 30' C. The
power source may comprise an alternating current power source external to the body and tethered

theseto, [dotErmakfuseimayry ﬁkeﬁem@hyxmiisp@seﬁimémeie rndhptpdivercgolatedlandothe heater.
°[0012] The Sysiem mayhither clomplise avalve el is adanias o ieoklaied aolypliacrant from

the can e'fdmen: Ri some e Iments, the system may comprise a motor that is operatively
coupledmitbrtiatialveesattfe thabaptedticth dhehelntosoetatteistes thealid e Thel Wyatbri h e also
comprise a controller that is electricall | maf; PAVEL SQUIG Lhe1coellel-mayGomprise
instructifﬂ?‘%?hgllﬁ,l ?fsé/ﬁtee&fgg,yr%g%Itgﬁrﬁrlypeﬁrgi)ggr%%##ow g%?rqm the refri ecranst source to the lumen. The
valve mayuaiso Beervamtuzli actyatenpLioo Isirint wisetund bepuact of trrsPresseitiasentidava method

for Freating. aract s n g pelsnt rempyisesrie sieps.al Rieviding:a ehiogenisdevice having a body

a cooli g retrigérant or supply path, a cooling fluid source and a probe coupled with a distal
g B B r e e e e ot heating the
cooling fuiidrsaumperiith testrpatef whet@@hemq@&@ﬁ@ém broviges isslwerith Hiopléger. The power
oL BB b P T o he b o e ture of the
cooling fagihsodithe bbHg. pFbbeisiROemyalyeetwithitHe dever idsuiahd Govliag thelgrsbéiBools the
tall’%et tiﬁqseur?ng e%%a{ge{r%plg’ %Fféh the cooling fluid source and a power source. The method also

comprises heating the cooling fluid source with the heater wherein the power source provides
power to the heater. The power source has sufficient power to heat the cooling fluid to a
desired temperature but the power source has insufficient power to heat the cooling fluid
above a critical temperature which results in rupture of the cooling fluid source. The probe is

20  engaged with the target tissue and cooling the probe cools the target tissue so as to remodel

the target tissue.

[0014] The probe may comprise a needle and the step of engaging the probe may comprise
piercing a skin surface with the needle into the target tissue. The target tissue may comprise
skin, nerve, fat, connective tissue, blood vessels, muscle, or a combination thereof. The step

25  of cooling comprises cooling the target tissue to at least at least 0°C and may cause physical,
physiological, or structural changes therein. Cooﬁng may include evaporating at least some of
the cooling fluid from a liquid to a gas within a distal portion of the probe. The cooling

refrigerant or fluid may comprise nitrous oxide, carbon dioxide, or other refrigerants.

[0015] The cryogenic device may comprise a valve and the method may further comprise
30  the step of actuating the valve so as to regulate flow of cooling fluid from the cooling fluid
source to the lumen. The cryogenic device may comprise a motor operably coupled with the

valve and the method may further comprise the step of actuating the motor so as to actuate



the target tissue. [0014] The probe may comprise a needle and the step of engaging the probe may

comprise g‘;& cing, As¥in surface with the needle into the target tissue. They IpsURJRAY comprise
skin, nerve, fat, connective tissue, blood vessels, muscle, or a combination '[erﬁgga%f Trll;be%step 250f

cooling comprises _cooling the target tissue to at least at lea '
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&coupling the first battery, ffgegrm thﬁd({;rgo eni(%hdevi e when the first battery is substantially discharged

and codﬁﬁﬁﬁ%bgé’éﬁﬂcﬁ al? }{/% & crlyr/lgge%%ro &ice. The second battery may be at least partially

charged. When the power source 5comprises a battery, th thod incl i
Dattory 40K6L nd8 BALAL B ARRE PACETS R, SEARAAS (16 TRy AR e e Step of

disconrtlg@zmtqtlg@tm%xfﬁpﬁftéba bil'lﬂze anditiscarding thecptolbe (0816 1atgstilbarothergisgect of the
present invention, a system for cooling g target tissue in a single patient IBES: aving a
préQimaP &R ai%?&lﬁ%gfiﬁs%&’é’géﬁ rélé%l néif%g&fg%?'aggea@(g%?i %gl%%l gfesgi? ]ﬂ%‘ggﬁt 3
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(t;o?lrl]ng ﬂlgég@rﬂ' %@Q@;\N@I gopree fassuficeht power theheat teeetoling fhiideolingdbiidd Wwperature
ut has 15insu i [ ' iti [ [
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15  insufficient power to heat the cooling fluid above a critical temperature which results in
rupture of the cooling fluid source. The battery also has sufficient power to operate the
cryogenic device to cool the target tissue adjacent a plurality of insertion sites so as to
remodel the target tissue and cosmetically enhance an appearance of the patient. The cooling
fluid source may comprise a single-use canister having from about 1 gram to about 35 grams

20  of nitrous oxide or other refrigerant and the battery may have a capacity of less than 350

milliamp-hours of current.

[0017] These and other embodiments are described in further detail in the following

description related to the appended drawing figures.

25 BRIEF DESCRIPTION OF THE DRAWINGS
[0018] Fig. 1A is a perspective view of a self-contained subdermal cryogenic remodeling

probe and system, according to an embodiment of the invention.

[0019] Fig. 1B is a partially transparent perspective view of the self-contained probe of Fig.
1A, showing internal components of the cryogenic remodeling system and schematically

30  illustrating replacement treatment needles for use with the disposable probe.

[0020] Fig. 1C is a schematic diagram of a cryogenic remodeling probe and system

powered by an external power supply.



rupture of the cooling fluid source. The battery also has sufficient power to operate the cryogenic

device to c&%l %9?0} ggtgtissue adjacent a plurality of insertion sites so as tpdemesebifetgrget tissue
and cosmetically enhance an appearance of the patient. The cooling fluid source may comprise a

single-use canister hayving from about, 1 gram - s, axide o atheardefrigerant
~and the[BQ%t]e]ry r%l‘fy ﬁé\}ég %Sgg%rgg&f/ %‘fag‘sagn tﬁ?ﬁ%pggl %1% %q:ngg&r?%%s%fﬁéurrent. %017] Thegsre and
other embeslifoentaare déscibed ol furtiet clstaildh aktsfollawiver §eBRhption related to the appended

drawing figures. 25BRIEF DESCRIPTION OF THE DRAWINGS [0018] Fig. |A is a perspective view of
a self-cogiained subderival ehyagenidigmodeling propeantsyding ardoraihsisism aHBBEiment of
the invention, [0019j Fig. 1B is a partially transparent pers j view of the self-contained probe of
Fig. woatfahﬁ?a?ﬁls&{&%%wb?sfﬁ‘éﬂ%’§ of fﬁé{%)cl?%geni%or%gngwégéling system and schematically
30illustrating replacement treatment needles for use wjth.the dispo rohes1Q0281, &g, 1Cis a
schemafOHagrangof écéﬁ%ﬁé"g;fy ré#ﬁ%&%ﬁﬁﬁoﬁ?888€§lr{1§2?/% eﬁ%ﬁ%@ﬁ@é’ﬁx an externalnpower

supply. Sygghg.o10/075438PC1711-82009/069282 [0021] Fig. ID is a schematic diagram of a cryogenic
remodeling probe and system having a control console with a controller, and optional external power
supply. [§924)] Figicl B is amshematicHingmacalnf dlowyogegie nestiodelindgrprobenansieydiém having a
control console wit%w an internal power suppl d clq?troller. 5[0023] Fig. 2 schematically illustrates
comporEFReIHRE P B R ATRISE ﬁ%’ét%gaéﬁgﬁt system. [0024] Fig. 3 is a flow chart schematically

illustrating a method for treatment using the disposable cryogenic probe and system of Fig, 113.
[0025] F[QP.?ZS]IIuﬁ@tésllﬂﬁé“a‘%&é@n%yﬁﬁ?ﬂéoé’ﬁ%&@%ﬁﬁsgﬁg%sﬁﬁ%%%u%ﬁog lﬂaﬁgﬁlgr%rﬁﬁ(lﬁ%n Otarget
tiSﬂ)Je, lagélge\ltl-rslgg%DESCRlPTION OF THE INVENTION

DETAILED DESCRIPTION OF THE INVENTION
[0026] The present invention provides improved medical devices, systems, and methods.
Embodiments of the invention will facilitate remodeling of tissues disposed at and below the

15  skin, optionally to treat a cosmetic defect, a lesion, a disease state, and/or so as to alter a

shape of the overlying skin surface.

[0027] Among the most immediate applications of the present invention may be the
amelioration of lines and wrinkles, particularly by inhibiting muscular contractions which are
associated with these cosmetic defects so as to improve an appearance of the patient. Rather

20  than relying entirely on a pharmacological toxin or the like to disable muscles so as to induce
temporary paralysis, many embodiments of the invention will at least in part employ cold to
interrupt, modulate, or change nerve and muscle functions. Advantageously the function of,
nerves, muscles, and associated tissues may be temporarily interrupted, modulated, or
changed using moderately cold temperatures of 10°C to -5°C without permanently disabling

75 the tissue function or structures. Using an approach similar to that employed for identifying
structures associated with atrial fibrillation, a needle probe or other treatment device can be
used to identify a target tissue structure in a diagnostic mode with these moderate
temperatures, and the same probe (or a different probe) can also be used to provide a longer
term or permanent treatment, optionally by treating the target tissue zone and/or inducing

30  apoptosis at temperatures from about -5°C to about -100°C. In some embodiments, apoptosis

may be induced using treatment temperatures from about -1°C to about -15°C, or from about



[0026] The present invention provides improved medical devices, systems, and methods.

Embodiment he ipvention will facilitate remodeling of tissues disposed gt-ardhglayyde 15skin,
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induced-iSHfy PEERYSP IR alH AT &bOUT 1€ to about -15C, or from about "WO
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ther defect found in U.S. Patent.Publication No. t No.
025017 GORTO0E) Lt SR 0caES A 3005 Sl eruned "bderal Cymson Ramodelng

orMusclaNgvese ConsirchyecTissue, and/or Adipose Tissue (Fat),” and U.S. Patent Publication No.
2008/0183164 (Attorney Docket No. 025917-000120US), filed on _
[0029] In addition to cosmetic treatments of lines, wrinkles, and the like, embodiments of

the invention may also find applications for treatments of subdermal adipose tissues, benign,
20 pre-malignant lesions, malignant lesions, acne and a wide range of other dermatological

conditions (including dermatological conditions for which cryogenic treatments have been

proposed and additional dermatological conditions), and the like. Embodiments of the

invention may also find applications for alleviation of pain, including those associated with

muscle spasms as disclosed in copending U.S. Provisional Patent Application No. 60/987,992
25  (Attorney Docket No. 025917-000800US), filed on November 14, 2007 and entitled "Pain

Management Using Cryogenic Remodeling," the full disclosure of which is incorporated

herein by reference.

[0030] Referring now to Figs. 1A and 1B, a system for cryogenic remodeling here

comprises a self-contained probe handpiece generally having a proximal end 12 and a distal
30 end 14. A handpiece body or housing 16 has a size and ergonomic shape suitable for being

grasped and supported in a surgeon's hand or other system operator. As can be seen most

clearly in Fig. 1B, a cryogenic cooling refrigerant supply 18, 2 supply valve 32 and electrical



$5June_28(,12007 also entitled "Subdermal Cryogenic Remodeling of Muscles, Nerves, Connective
issue, and/or Adipose Tissue (Fat)," the full disclosures of which are bothj ein b
. ! . y
reference. }682’@}%?738%{1tlon to cosmetic treatments of lines, wrinkles, and #f?g m%a,{g}n@ggo%%nents of the
invention may also find applications for treatments of subdennal adi tissues, benign
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" grasped an supported in a'surge or other system
operatomesswgbbglseen most clearly in Fig. 1B, a cryogenic cooling refrigerant supply 18, a supply
valve_ 32 and electrlc_al WQ 2010/075438PCIl/US2009/069282 power source 20 are found within
houtSIng[léoﬁ;f,ﬂlonmwﬁaiag:trﬁml%bﬁvmgta prdciissbhbosicgritfollingisoatingnapplied byegihisontained
- system 10 in response to_actuation gf an input 24, Pqwer source20.alsq s ' r to heater

elépn_e_ntcﬁﬂhrﬁ%?&g?eta%e%r[%a&églgl%ﬁ%‘#fecroélr?tl %%qpopf”yofg m%re‘ll)lf} #%%i%%%@?gﬁgﬁniform coolant
fCIO_F(ljdltloéﬁoﬁfgegfﬁg&b@tﬁmﬁw@BlM&l\meSékemptwﬁsm&I owngfrciyggehictdaobiody resferyeiamt from
uid supp . Some embodiments may, at least in part, be. manuall tiva hrough the
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~use of essors, electrical power supplies, and the like

may be slsents 3331y eBdipacisialhyiiamadisiab erd dte! bodigiag 4 6% Bitksled p&iebrating

Cryogené% may have an axial length between distal end 14 of housing 16 and the distal end of the

15  needle of between about .5 mm and 5 cm, preferably having a length from about 0.5 cm to
about 1 cm (5-10 mm). Such needles may comprise a stainless steel tube with an inner
diameter ‘of about .006 inches and an outer diameter of about 0.012 inches, while altermative
probes may comprise structures having outer diameters (or other lateral cross-sectional
dimensions) from about 0.006 inches to about 0.100 inches. Generally, needle probe 26 will

20 comprise a 16 g or smaller size needle, often comprising a 20 g needle or smaller, typically
comprising a 27, 30, or 31 gauge or smaller needle. In some embodiments, probe 26 may
comprise two or more needles arranged in a linear array, such as those disclosed in U.S.
Patent Publication No. 2008/0183164 (Attorney Docket No. 025917-000120US), filed on
June 28, 2007 and entitled "Subdermal Cryogenic Remodeling of Muscles, Nerves,

25  Connective Tissue, and/or Adipose Tissue (Fat)," the full disclosure of which has been
incorporated hcréin by reference. Multiple needle probe configurations allow the cryogenic
treatment to be applied to a larger or more specific treatment area. Other needle
configurations that facilitate controlling the depth of needle penetration and insulated needle
embodiments are disclosed in U.S. Patent Publication No. 2008/0200910 (Attorney Docket

30 No. 025917-000500U8), filed February 16, 2007 and entitled "Replaceable and/or Easily
Removable Needle Systems for Dermal and Transdermal Cryogenic Remodeling," the entire
contents of which are incorporated herein by reference. In some embodiments needle 26 is

releasably coupled with body 16 so that it may be replaced after use with a sharper needle (as



10cooling probe 26. Probe 26 is thermally coupled to a cooling fluid path extending from cooling

réfrigerant%ut#g% /]?5? %th the exemplary probe comprising a tubular body geqeiuingabdeast a portion
of the cooling fluid from the cooling fluid source therein. The exemplary probe 26 comprises a 30 g

needle having a sharpened djstal end that is axially scaled. Probe 26 may have an axial length

betweehr’é&?g?ijeﬁéf %ﬁi’#ﬁ%‘ggﬂé 25 %HY afﬁlg%%taég&% SAHHE %ﬁé’g fggg%%ggf\lli/eene)é%n&g{ 8 mm and 5
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comprise a stainless steel tube Witl-kaé‘ inner diameter of ap %Jt .OOﬁS inches and an outrher diameter of
etent mecha
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probe 26 will 2Qcomprise a 16 g or ller size needle, often comprisin or smaller,
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Publicatjon No. 2008/0183164 (Attorney Docket No. 025917- ), fi s 28, 2007 and
entitled %Tk’ﬁ%%?ﬁ?%i”&ﬂ%a&ﬁ% %rm%géleﬁléa(%fi ; lsc g(éﬁ,eﬁggvgéqggggiggﬁ%%s{s%%%and/or Adipose
Tissue (Fabpiike fulidistioputiewt whishanasstbenyistcor doratsshigrsin By sréfeignde aultiple needle
probe configurations_ allow th ogenic treatment to. be ed. r.mer, ific treatment
area. OffFNESHS Sc%%‘fﬁ;%?alt? éﬁr:% t agfnfé)gﬁlrt%% Eoo%gtl%)ﬁing ?ﬁ%ﬁgﬁ‘@gﬁgﬁéﬁﬁe@g@%ﬁ and
insglategengledietambatiinerts acetuisio S if sk8l RatertrPuilicatore e, he0siozoourb@ttorney
Docket 30No. 025917-080590&8), filed February 16, 2007 and entitled "Replaceable and/or Easily
Removabié lé{ﬂ%rg%te%%?o'r Dermal and Transdermal Cryogenic Remodeling," the entire contents

of which are incorpqrated herein by reference. In some emhodi ' ahly coupled
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to a target tissue, the heat from the target tissue evaporates at least a portion of the liquid and
the enthalpy of vaporization cools the target tissue. A supply valve 32 may be disposed along
the cooling fluid flow path between canister 18 and probe 26, or along the cooling fluid path

20  after the probe so as to limit the temperature, time, rate of temperature change, or other
cooling characteristics. The valve will often be powered electrically via power source 20, per
the direction of processor 22, but may at least in part be manually powered. The exemplary
power source 20 comprises a rechargeable or single-use battery. Additional details about
valve 32 and power source 20 are described below. In other embodiments, the cooling

25  refrigerant supply 18 may comprise a canister having fins or other heat exchange elements

(not illustrated) thermally coupled therewith in order to prevent overheating of the canister.

[0033] The exemplary refrigerant fluid supply 18 comprises a single-use canister.
Advantageously, the canister and cooling fluid therein may be stored and/or used at (or even
above) room temperature. The canister may have a frangible seal or may be refillable, with
30  the exemplary canister containing liquid nitrous oxide, N;O. A variety of alternative cooling
fluids might also be used, with exemplary cooling fluids including fluorocarbon refrigerants
and/or carbon dioxide. The quantity of cooling fluid contained by canister 18 will typically

be sufficient to treat at least a significant region of a patient, but will often be less than



failure), allowing an operator to disengage the needle and device from a patient's tissue without
exposing the patient ta coolant as the system depressurizes. This feature i§@{§8§g(y%g§ﬁ§ous
because it 3l \%\?sl%wag(érator to easily exchange a dull needle with a sharp 10needle in the middle of
a treatment. One of skill in the art will appreciate that qther coupling mechanisms may be ysed. [0032]
AddressiHIsHHe b PohRIgRRITE NIRRT %ﬁ&%@%ﬁ%&%&ﬂ%@%&%ﬁﬁ@?ﬁfﬁ&ﬁ?&ﬂ‘r Upply 18

comprisgs,as8d)isialasapalimessefesadtenarginras apattidograontaitingd igurig under pressure,
with the liquid referabl%g?éving a boiling tenyeratureﬁ 15 less than 37C. When %r‘e gefrigerant IS
thermalBF b F6 Tha0RSE JeSHEn &AMy proBa™s OhHd e %P%B%%%?)rsﬁt%ﬁee Within"the patient so
that an qyter sufaes &f ibewnroberisadiatignido a target tissue, the heat from the target tissue
evaporates at least a portion of the liquid and the enthalpy of vaporization cools the target tissue. A

supply vlyss$2 BrR%Rsosisposecalpna fhespalisg fluidiawnasth dedweadn eanisfesdlsand probe 26,
or along the cooling fluid path 20after the probe so as to limit the Ie%;}gﬁu%r% time, rate of

temper RO AN R BB SRR g RE o taA L P RETRIVES I SWé?«lae&ngfé%?ﬁcally via

power sguIce 2RrPet the firation atmanesseriBad butdayaileastdprpasisoe witinypitappwered. The
exemplary power source 20 comprises a re%pargeable OI s,lfegle-use bat argy}. Additional deéalls about
S,

valve 32TEHIBOREBE SOTRIE 30 L FRCHEUHBRY BEIBRY TR SRR I e MBS At AR B8 § Porefrigerant

supply 3 Rayearmpliseoaconisteideaying dinsenathe( feal/Eychangdikigserits (hetdirgtmated)
themially coupled therewith in order to preyent over eatin%g \tsfgg tfadgrilst%r. 1003&% Ther%>1<§mplary
retberdntATRSARIP B8 USHIEEE  SHATG S s AT ARV AR

3ge sg},aﬁ?ee canister and cooling
fluid thesgipimarkessiorad antor liseshati{or @vihe dbave) soomitemperature niftie carlister may have

a frangible seal or may be refillable, with 30 the exemplary canister coptaining liguid nitrous oxide,N,O,
A varie§ R A S TNES IGF e5 50 CBte ot CRE A Baahe

With g)%emplar cooli gﬁU|%s()1[ncluding
fluorocaghen gafrigrratscandiansasbomr dioyided e tuatptitydof icos ling il éShtaired 4y/Canister 18

will typically be sufficient to treat at least a significant region of, a patient,.but will often be less than -
WO 20 R50FsHB8ISEEBY YR EF Tlfﬁ{:%qﬁ’tcé %rtlé‘ %a%drsm%?fe&b%ﬁg?g@%?naésfgbr%plary liquid N20

capisteryigideaontaii déor eiampleomnuarititlyinvaitabige frgrecationd brgressdosalyctit4®gerams of

liquid, more preferahly from gbout 1 gram to about 35 grams of liquid, an re.pr bly from
about 7%r48%¢ {8 f@&?%&%ﬁ%ﬁ&lﬁa gtﬁ%%jﬁ BroceeLsy ?Wl%ﬁ/[gf%a%%cqg{}n?%r?sagl g‘ﬂ%?
programabla-glesirenicuiiciepindessorénwiatying aachiisrsadablEcaxpuree,qudecssor

programming instructions for implementing one,or more .of the treatment m s e ihed herein.
The mi&%ﬁ&%&%@%@ﬁ?&%%ﬁﬂﬁ%ﬁgéo r%gréjé)&ﬁ e‘?tzlnfion%laPﬁI(’aur]%c?r§/1 %Eec%rggéglgg-vc?atile memory, a

flash m@@};QWa@t@&ﬁf?mymmfwﬁﬁ@wmmmd@iﬁamﬂ@mmm@mMI')% Wii#he(dni@)/stori_ng
S et ifechanos ARt IEE 2P eeedete a2 aelRn A IR0 R adNRAIR Aacliding 2 magnetic
controls an optional security 23 means that may comprise an integrated chip having a code .
that requires a matching code from the disposable probe 26 to work. Also the design of the
interface of probe 26 connected to the distal end of housing 14 may be a geometrical fit such
that the probe 26 has a fit orientation that seats or locks info the distal end of housing 14.

25  This prevents or minimizes the use of third party knock-off components.

[0035] Figs. 1C-1E illustrate alternative embodiments of those shown in Figs. 1A-1B. For
example, in Fig. 1C, system 10 generally takes the same form as system 10 in Figs. 1A-1B,
except that the power source has been removed from the housing, and instead a tether or
power cord 51 connects the system 10 with an alternating currént power supply 57 such as a

30 wall socket. An optional fuse 53 prevents too much power from being drawn from the power
supply 57, thereby preventing overheating of the refrigerant supply (not illustrated). Fig. 1D
is another variation of system 10, that generally takes the same form as system 10 in Figs.

1A-1B, with the major difference being that the power source and the controller have both

10



media such as a hard disk, a floppy disk, or the like; or an optical recording media such as a CD or

DVD) may‘g?) %Q%?%%?%S.uitable interface devices (such as digital-to-analog oF,a8alRgtesgigital
e liké

converters, or and input/output devices (such as USB or serial 110 ports, wireless

communication cards, graphical display cards, and the like) may also be 15 proyided, A wide variety
of comrhereiEtRiexasliEBR gkesf&fé@ﬂéllgzé% ﬁ%%%gg}b&%r@ﬁi’rie?}%@eg@ g rﬁﬁﬁgﬁe%gts émbodiments,

and suitable-pIacsasPIs RN MAKS yse Dltwide ately, ahcomtoationspabhaligwaneand/or
hardware/software combinations. For example, p oceg}sqﬁr 22 nggy be |%5e§.rated ?ﬂ?&ﬁg{%lre processor
u 0] n

board afithFR&y PR CRTONSG B MR/ RIS vERIEE BBIUPSIR e BORE WHhTSG S Wimber of

different, progreammeduies-dn@svige sarietysdlohaliesnasivetidistiibyted daiarphydeksintgeor code
architectures. In addition Processor 22 caontrols ﬁr&hqptional sﬁ_.cujritg/1 %Sige%% '%tleat may comprise an
intégrate e Ry SICEb A8 AL ESa MGG EE L ROt BB SSAbTA Brobe 26 to work.
Also thesigsionafithe-bieraaeat Preke Rfncosdéaiadtte thedistaletdoéhbuding 4ty be a
geometrical fit such that the

probe 26 has ]? fit ori %tatig that §e§1\ts ogéoc(%<%{nt%ﬁg% (gr{ | end of
housind e¥SiDE RIS HRHRIATS B ANZEE 1REITSE 37 third ' party knock-of com'ponents.ft 351 Figs.
1C-1E ijustsatepliarmagiverembodimenistofiihossshpinandrigenialeBS Forefmmpldsin Fig. 1C,
system 10 generally takes the same form as, system 10, in Figs. 1A-1B, exce tt wer source
has beé’rllefgﬁ?&l}é(dg%ﬂ‘ﬁﬂé %Wﬁgfhg’,ea(f%“ﬁ%t %)f:l% {8 et?l%lr%)l%)s\}\l/l(gr %%rg giﬁ%ﬁ%&s%e system 10
with an glieERating Bured pOWELSLNRIYARSUCh asl® 80 walirsptkete g optibsalries®®@3 prevents too

much power from being drawn from the power supply 57, thereby preventing overheating of the
refrigeré)ﬁ‘f%%ﬁ@-(not illustrated). Fig. ID is another variation of system 10, that generally takes the

'same forin as system 10 in Figs, 1A-113, with the major difference.being that the power rce and
the contlAR habeBEIRERRY 30 Too 75 s rﬁ@?’ﬁg@}&@gﬁl ggﬁérgr%%?/%%ﬁ%%rﬂpﬁel 5%sing 16.
In this ephedimesl ageigraaedrdigsiox85ds zonnectechithathelbrusaily B6tvided tether or cord
51, and the box 55 optionally contains ejther o bﬁ)ll%h the gc%ntr;olle.r SSQOaQedtg g(%'l[{%ys%‘lna\ﬁhich may be
charge&Q)i%?ﬁlW&ﬁl’s‘wﬂ%%?ﬁw‘ﬁ%:‘fﬁ%&?nogr ﬁgﬁ &ht BTfeE 87, 5 8all another variation, Fig. 1E
generallyiakemthaissame:forsn assysteisOumbigs] YABB Brithnpiveysajepldiffeiancedyeing that the
power source and the controller have b removed from the housing. 1n thi | . the
housingc%ﬂ?élé%ﬁm%ﬁfﬁ‘&ﬁaeégag?ﬁQF‘Z%%?tY%e‘\ﬁogpggi}%l’aa% e‘?yogrgg%g%%%ﬁ (c%odh%gﬁégx 55
optionalysestainfeithes @libgthid dpitanyosinsneha cditrolelvs Sviefuse Bagisl etecsrieditd disposed

betweegst?oe liczr%gt;glsi%%éli?y%ggn%%ﬂg ézll?)%r%ZGa’tltgnpz{r? %letl% .n}g&ﬂtionally, the valve may be

actuated by the controller in order to modulate coolant flow to provide high rates of cooling
50  in some instances where it is desirable to promote necrosis of tissue such as in malignant
Jesions and the like or slow cooling which promotes ice formation between cells rather than
within cells when necrosis is not desired. More complex {low modulating valve structures
might also be used in other embodiments. For example, other applicable valve embodiments

are disclosed in U.S. Patent Publication No., 2008/0200910, previously incorporated herein by

25  reference.

[0037] Still referring to Fig. 2, a heater (not illustrated) heats cooling fluid supply 18 so that
heated cooling fluid flows through valve 32 and through a lumen 34 of a cooling fluid supply
tube 36. Supply tube 36 is, at least in part, disposed within a lumen 38 of needle 26, with the
supply tube extending distally from a proximal end 40 of the needle toward a distal end 42.
30  The exemplary supply tube 36 comprises a fused silica tubular structure (not illustrated)
having a polymer coating and extending in cantilever into the needle lumen 38. Supply tube
36 may have an inner lumen with an effective inner diameter of less than about 200 pum, the

inner diameter often being less than about 100 pm, and typically being less than about 40 pum.

11



10power from being drawn from the battery 61 and overheating the refrigerant source (not illustrated).

[0036] Ref%ggl@)gyg}%ﬁg. 2, the flow of cryogenic cooling fluid from fluidpguppdy b8 igeaentrolled by a
supply valve 32. Supply valve 32 may comprise an electrically actuated solenoid valve, a motor

actuated valve, or the like operatipg in response.to control signals 15f controller. apgl/or may
compris %W%ﬁf?’a?r@lgﬁépﬁ%srﬁé}%@p szJgp f/zn\?gl%ae\écr%ngfrc%lr%%%g%s?t)réﬁg%ﬁ%&O&lﬁgle %r on/off valve
operatiqnpasacinay aproxide pentiAg ofttreifittsoarsezandowihle bovling fuid e Bobeisaeam of the

ot spelbgdinia halteck s a34a Walt iesid @ civedenic A ynro deatian AR el o

Additiontaﬁi},at e valve gly e actua e controller'in drder to modulate coolant flow to provide
high ratbstefeenalingXfinsbifd instasodsagybieret iffsidesitalilé torprdmbtel peessié Brtissee such as in
malignant lesigns and i i ' d rmation: ather than
it ot e oSG G et 9 g also be
used in bthéd emhodigidents frar esiample S othveerdimiiieabiedvidica Brvisgire Aty mrer digkioiséd in U.S.
Patent Rublicati 0..20 ' i t rej . IStill
referriné}i% sﬁé@%ﬁ%&%@ﬁﬁ%&%ﬁ %}g?é( %Qo%?lgn%?{% %gs(lgg ﬁy&i%{ls%% Eﬁg%ﬂagt% (%[%%%%ing fluid

flows throeighvahaBocanting fhiigHlaviuimierngeitst Z0cdbliti Fradl dipbhytube 1985 Ssply elibe 36 is, at
least in @%%394%@%%% witginiR HmeR AdiAcaeiie g@’éﬁfdimes Y iRe extendingistally from a

proxima needle toward a distal end 42. 30The exemplary supply tube 36 comprises a

fused sigioztemdatnstrdtbr® Fieot Musticaden MavitP s pbiyer Eoiemyahe &aeNaitt +1 tantilever into

the nee %%5’9 38 nienesdumen with-aneffective inppengdiameter of less
than abgllf(t) 0 g%g%%ﬁ%é%ﬁ%?ﬂ%ﬁg Ies?téhan about iOO um, andrgyéﬁ:ally being less

than abblicapurbe WeeRo 2ob FE4ReiC the SHOTTEoS 2 EXEHAP RIS ERoERRN r§Fsbply tube 36
have i”“eegei%g F‘jf?éﬁe ﬁgﬂ%ﬂ%&?ﬁ&%@moéym @5 BPOUS BT 40 avser giameter or size of
e 36 will typica

supply U [ ally be less than about 1000 um, often being less than about 800 p.m, with
exempl@AP&ABEDirerite BeinenvsadBaine ApErEseuRS S a8caBE ATOH A BT pm. The

tolerance of o nnen & L clagie ekahaepbyivbing AR wkelerably beusaiatialy toht, tpicall

being about +/- 10 p.m or tighter, often being +/- 5 um or tighter, and ideally being +/- 3 um or tighter,
as fhe rjg&g#%ﬁieag%?go%ﬁa%ﬁwﬁlj@&xfpf&\ei denibe Taalprty oL (0 gvemy3hbatartalhral shibe
g fluid flow Into needle 26. Additional details on various aspects of needle 26
along witivwdte seativeas mp dhnebes e gstinbidrasioaperhtion! e diseresessii tbigragtdicdetail in U.S.
Patent Bublicaton Ne,.aA08/Q134A>AiAUYNeYHOAcks! NRad2PBY fre needle. Controlling a
pressure of the gas/liquid mixture within needle 26 substantially controls the temperature
20  within lumen 38, and hence the treatment temperature ranges of the tissue. A relatively
simple mechanical pressure relief valve 46 may be used to control the pressure within the
lumen of the needle, with the exemplary valve comprising a valve body such as a ball
bearing, urged against a valve seat by a biasing spring. An exemplary relief valve is
disclosed in U.S. Provisional Patent Application No. 61/116,050 previously incorporated
25  herein by reference. Thus, the relief valve allows better temperature control in the needle,

minimizing transient températures. Further details on exhaust volume are disclosed in U.S.

Patent Publication No. 2008/0200910, previously incorporated herein by reference,

[0039] Alternative methods to inhibit excessively low transient temperatures at the
beginning of a refrigeration cycle might be employed instead of or together with the limiting
30  of the exhaust volume. For example, the supply valve might be cycled on and off, typically
by controller 22, with a timing sequence that would limit the cooling fluid flowing so that
only vaporized gas reached the needle lumen (or a sufficiently limited amount of liquid to

avoid excessive dropping of the needle lumen temperature). This cycling might be ended

12



O‘OOBO'O.US), filed December 21, 2006 and entitled "Dermal and Transdennal Cryogenic Microprobe
Systems ag;N} I\él@%?gg%ééthe entire contents of which are incorporated herepy-by tgftanessd).S. Patent
Publication No. /0200910 (Attorney Docket No. 025917- 0005001.1S), previously incorporated

herein by reference, ajso discloses additional.details on 15the nee : ' ' alternative
embodi%@ﬁt@%@ﬁﬁ#&(ﬁ%@&p 5%Ses}1§ |6Ws[6 1§T !éoc%%ah?rﬁ%{’ff&%? éj%gtge%atlﬁgg ?\I{J\%%%\/qggqggneedle 26
will typisallyiaampsisedduidtsthotigh seade gas fhay. alsodbgiribotedelAteasesdnuseftite liquid

vaporizes within needle.26, and the enthal f.v 1zadi 0gl; [ ! ed by the needle.
Controlﬁﬁ%r%aﬁerég(sﬁd% gf) ﬁ‘jlse aégéﬁig qC Ui eﬁ”l %)ﬁéf%%%ﬁﬁ%%@éﬁ% %69&%%%%%%%%%?%5 the temperature

20withirz (os1e 1538, seindh eroey the dkebivioe A2 8MTPRPAATFELIA hgus btk fissur@oriasl devely Bimple
me hanicfalgrgessure relief valve 46 may be used to control the pressure within the lumen of the
neddle, ith fhe'exemplary valve comprising a valve body such as a ball bearing, urged against a

valve s a hiasing spring. An exemplary relief valye is di ed | isignal Patent
Applicai@&]%ﬁo. ?ﬁfl@%&d%gr%r\lnggsc}é?ny%%g?g%gy lé’% ésﬁ%%ﬁgrtgﬁggﬁ%ﬁﬁ%’%g relief valve
allows betteriempeiatuby ediftpotsarthe Addidlenaliinimizimypteansidnt et pereaipres] cmanihéridetails on

exhaust volume are disclosed in U.S. Patent Rublication Np,. 20084 9 j incorporated
herein 69‘3@?8}8}%%%%"[665‘ jWA eahea%ﬁ/%sr%retaﬁlgcié i{ggi(i:ﬁugbr%te%g%és(&%gﬁgwalt?%%%ﬁﬁigﬁ%gratures at the

beginningrpketeftigetatieiorey aleumtihht pevemplosed insteatdf Ghtotretite et eroNPIEAGBOOS the
exhaust volume, For example, the supply.valye mi e : ' q oller 22,
W'lh a ti lﬁgélgg(ﬁlﬁeeé%‘él%ﬁé t\?v%l})lvél Il?ll%gl)t%%% gbl\{oﬁ?%%%goﬂ%%%%%s%%ﬁ t o%%/ %%t{g{:%%gévggﬂtéached the
needle humery (onasuffiniemtiynlinites: astbaposfliquithty. dVsidexbetisivebroppgifigpolagroteedle

lumen tem oraty re), s eycling might b 8@%&%%%/ é&v}éegygg%%l%l 38EGEIHERORUWER . gnce the

~exhaus votlise pressure was sufficient so that t igeration temperature would be within desired
limits dgtingsteadystaterfiodanghaly ficah Miodisis thatittale becused{e batiriniat a6l sR ks are

described in greater detail in, U.5. Patent icatl (0154, 294 (Altorney {pagket No.
0259179g§883%619 ,tb@e@%ﬁgﬁfﬁ&%%%a%ﬂ%g%%?ﬁ%rﬁﬁomm The ge&ice described above
religs obalestricatpowenfouththconsrotiog hne aculditiovsoptrshratiesFghesnadiitonally, in some

o0 e A S8R Senshin I ene yenanaeent Wil e cRURIRIATGRIaddodhent e

T‘
coolant TS Cohatant desired temperature. T}}]e.refore, a suitable power source is required. The device
may bewpouiérbis by A ptuggirgthesdelipwisttlaswlt Svekeu sl préetidFBmasedsingle use

handneld devices B baliRn S MO COBKEDIABLIoS;AS MG RONEL ARl bisinarg Dallenjelso is
S€E |

advantféggas eca aclilitates handling of the device by a gqr%sician who does not have to worry

"

about elbewivdtgwer othelpdaiepnglifondenicesvratofmlidhrbde sPaHaRH Malad9Entages, it
alsg has potential HraVhAkR. ISR ABLRANETRAUIRUYOHELEAYE ol @XamBiRI i the
implemented in such a system to prevent overheating and over pressurization of the canister,
but this adds expense and complexity to the device. Therefore, it would be advantageous to
provide safety features that prevent overheating and rupture of the canister which do not rely
on cooling fluid pressure monitoring. A simple solution is to use a fuse in the device
25 circuitry and thus if excessive current is drawn from the battery, the fuse will melt, breaking
the power circuit. Thermal fuses may also be used such that if canister temperature exceeds a
critical value, the fuse cuts power to the heater. While these features are promising, once the
fuse melts, the device becomes inoperative until the fuse is replaced. Therefore, a different

safety feature that prevents overheating without relying on a fuse and shutting the device

30 down is desirable.

[0041] One embodiment of such a safety feature is to use a power source such as a battery
that has sufficient capacity to power the device during a typical treatment while at the same

time lacking enough power to overheat the cooling fluid canister. The battery must have
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leattery were to short out, the resulting heat could cause overheating of the cooling fluid thereby

resulting %§ﬂmgr gsure in the canister and subsequent canister rupturerNgt@Rlyld this be
dangerous because of projectiles, but this could also potentially expose the patient and/or physician to

e T e S e e e

device W& ater cou e e "on™ 20position simi / :
canisteddsiiepeite manibering bog iubktinphemb 28 inostiidsystenictopréde vndvsiheating and over

pressurization qf the canister, but thi e ity t ice.-J hergfore, it would
be advaiif: %%EIFOSBPQI\]/Yd%Ogé)% 31/1 e%%g%%gsu?ﬁg{ gﬁ%&%ﬁéﬁﬁ%’%ﬁ%re o_?the canister which
do not riedyDddocgblingvHuid pressiareamsisiterifys Acsinvdlecanienidids tidiiondligelin the device 25

cirquitry and thus if excessive current | I- r {gﬁgﬂﬂ'yt@gg,hg(%aking the power
cir%it. ?ng g’?ﬁgsé‘s’v rﬁgfyaa gge %@égﬁé@g}%&a&t{%gﬁi{s?iﬁe?gt’e%r%ép%%r%ture exceeds a critical value, the

fuse cutslpqwier daptistheatery v iilesteseptmtress avel réfishymeiricitrieddes Alatierihls device
become ingpa%ﬁ%té\% réﬁ%@éﬂstg ﬁl]éur??%t](?r "% 4o INSIRIAr 812 dIQLARI SRRk R IEAERIEVENts

overhe |HS Wi ying on a fuse and shutting the device 30down is desirable. [0041] One
embodiangntaphsiigmashéetstivatoded isoendueia HBwersScuRe SuaHsas AR MEthas sufficient

capacity, to bower t [ ing g xpical treatrent Myils.atthesame time lacking enough power
to overr}lﬁésactﬂ% %di%%ﬁ%gd ﬁ%%@%ﬁ@g’r. The battery must have WO 2’%?0/075438PCT/1182009/069282

enqugh city to power the.coptrall 1ent. | ' Sy it is desirable
toqﬁeat {ﬁﬁ%onné%%%;imfﬁ%“ %8%?%%%@%%?%&% l?n?%ll:[grg ((%%%Eg&?l]ui Slrj ply
conditidhsiteab iestdtfraptimal Frolssaopling, sysienmisvagdary et R0areNouikgaiidrto heat the
canister to, thjs ired temperat itionally..in 5e ' I Id RE4pptor actuates
the valé@f%}gaog%eeﬁy mast %a) gg%ﬁ%%%%%ﬁ%?é@&%ﬁ? ?(%géog\%v%qrg?h%lgeﬁ fﬁﬁ%ﬁgﬁg as well. Using a
motor insteatiofs hattenyib advanBgdmisterassel thehwewst sedalfewsdds poniereistydedlenoid.
Battery requirements capaci ' : ' ' IQUsSxReIments. The
experin%rgﬁtcsa Ia]ié{c]:el‘(oqsloé[c?1 g%l?0&\/%4/%:21)rgecE %@%&%@%ﬁmﬁﬁ%ﬂ%ﬁ %gﬁggg%ﬁgﬁmiting. 10[0042] Experiment
1:TFestingdfdiie systemiitedtRafsd iyt tahisiss deennind ersielithitsary pate it asheivp For

examPle. YSIeM 1ViNe 3. B0l S50.0AY pistel mera Rucide batienyinap o500 inieat an 8 gram

nitrous dXxide canister resistive heater element and a manual valve. The battery was fully
chargeduahfiathoweot to Sotinaoashpherausl tedniste s 1050 $885Hds until depleted. Canister
temperature was monitored and it 15reached a maximum of 81C without canister rupture. Therefore, it
is appafeotsyat Exh&ivottat 2: A 10 volt DC power supply was substituted for the battery described

above in Experiment 1. Power was continuously supplied to the canister and temperature

90  was monitored until the canister ruptured. A first canister ruptured at 161°C and a second
canister ruptured at 138°C. The second canister ruptured after 1250 seconds of heating.
Therefore, the canister should not be heated above approximately 138°C and more preferably
less than a lower temperature in ordér to allow for some margin of safety. A larger sample
size (here, n=2) is required in order to obtain a statistically significant burst temperature.

95 TFurthermore, the burst temperature may vary depending on manufacturing lot of the canister
as well as based on the manufacturer. An upper burst temperature limit could be determined
by testing a statistically significant number of canisters and factoring in a safety margin, In

an exemplary method, the cylinder would not be heated to within 80% of its burst

temperature.

30 [0044] A safe battery capacity that does not overheat and rupture the canister may be

calculated as follows using the data generated from the two experiments described above.
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350 inAh battery has insufficient capacity to heat and burst an 8 gram nitrous oxide canister and

furthermore, 81C | t hot enough to burst this type of canister. [0043 i '
2010% ) p r [ ] Ex volt DC
power supBY)pwas sugs:htuted for the battery described above in Experimer?ﬁ%%avg(e%@?sgz

continuously supplied to the canister and te rature 20was monitered until t ister.ruptured. A
first canfSPEpRSFEIEE 261 %%‘H%%‘%Egﬁé%ga%‘%%ﬁﬁﬁﬁ& ﬁg {'at f%%&g?%&%&%%%@%ﬁ&er ruptured
after 125Q1seg@8ds of heating. Therefore, the canister should not be heated above approximately

138C and more preferably less than a lawer temperatyre_in ord allow: for sgme margin of safet
- o P == y. A
larger sample size (h&&?ﬁ%%@?&?ﬁ?gﬁ g%)c‘)ﬂgﬂgptoi%ta?n&g sﬁé%ﬁ:%%vé slgi)\érrlls?l'cant burst
tem_p?rature. 2”5 FULthpémaraeH%rbﬂﬁstttemmﬁrth Varydepending oVattiufacturing lot of the
caniste J3A0 [
r as well as based chn the manu%%%rﬁrrs.t%g upper. %u?r%{ 55@88@&89‘5‘(#'6@6 gg&l&pﬁoqg,ermmed

by tiasting a statistical % (S AT RUMbe? of canisters an actoring In a safety margin. In an
exemplary method, thercy§nglampdidaraoirks feai&dtgwithin 80% of its burst temperature. 30[0044] A

safe battery capacity (al does not everhedt and ipiyie 1he avisiarRaY RegRicUaed s fglows

using the data gener HTHE W6 experiments described above.
2010/075438PCT/US308%9&32B2dnam Experiment 2, the power required to burst the canister is

estimated accordin the following. Current deliver it = ; A .
Power @Q%ﬁ%ﬁ}%ﬁp\%ﬁ%& ppi)lyc/% ggi V ijggl /f,gog%Y \{/\?gégn\@%m —rfl?%gbjraggﬁ{/rg/d%é@b%grvsét c;gl?sster
- 26 A id2B0ces L4366lyseanentahe) canicl @68 atupletiesy orBEENINHARHICHEIRS. tREt-hours

required to burst canigier = 22 Ward R HERYQSC PAra. £f RpfWatt-hours.
Power delivered = 4.8 v * 1,17 Amps = 5.62 Watts.
Watt hours delivered = 5.62 Watts * 1050 sec /(3600 sec per hour), or 1.64
Watt-hours. ’
15 Battery capacity = 1050 sec / (3600 sec per hour) * 1.17 Amps, or 341 Amp-
hours, or 341 milliamp-hours.
Thus, the 4.8 volt, 350 milliamp-hour battery does not have adequate capacity to overheat the
canister and is therefore intrinsically safe given the parameters described above. In order to
provide a 2x safety factor, battery capacity should not exceed 4.3 Watt-hours or 430
20  milliamp-hours. One of skill in the art will of course appreciate that these calculations are
based on a specific heater element and battery as well as other factors such as the type of
canister, heater/canister interface and other system features. Any changes to the system can
alter these estimates which are presented for exemplary use only.
[0045] Referring now to Fig. 3, a method 100 facilitates treating a patient using a cryogenic
25  cooling system having a self-contained disposable or reusable handpiece, replaceable needles
such as those of Fig. 1B and a limited capacity battery. Method 100 generally begins with a
determination 110 of the desired tissue therapy and results, such as the alleviation of specific
cosmetic wrinkles of the face, the inhibition of pain from a particular site, the alleviation of
unsightly skin lesions or cosmetic defects from a region of the face, or the like. Appropriate
30  target tissues for treatment are identified 112 (such as the subdermal muscles that induce the
wrinkles, a tissue that transmits the pain signal, or the lesion-inducing infected tissues),
allowing a target treatment depth, target treatment temperature profile, or the like to be
determined 114. The application of the treatment algorithm 114 may include the control of

multiple parameters such as temperature, time, cycling, pulsing, and ramp rates for cooling or
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The data from Experiment 1 confirms that the 4.8 volt 350 milliamp-hour battery would have

10insuffici bc%q%g Q rupture the canister. Actual battery capacity was gglg¢ulatashies PR, C
sCurrent
supplied to eater = %é v/4n, or1.17 Amps. Power delivered = 4.8 v7 Amps - 5.62 Watts, Watt

hours delivered - 5.62 Watts * 1050 see 4360 sec er hour or16 Watt-hou te =
1080 Sl TABBE CELAREHGBR AT RTAAE B CEFE R AR e aired PRECC abecty >

;/r?lt ?5015?1@@6@@ l’ﬁatlf@atﬁeéﬁlaaeseﬁmhaye@dﬁqummpm;ﬂmlm@mehmher&amsc@dlagd is
erefore intrinsically safe given rameters describe ove er. safety
factor, BN ¥aps &1&% e (ﬁcﬁl LG4 Rt hsélﬁtfas, or %‘ f Q{Q %ne of skill in the
art wﬂ:lcgl(ﬁqtg:;@e?maﬁm? ﬂmﬁhﬂmﬁwabn@ﬂmscﬁﬂdmmdﬂma §p@mﬁcdh@ase¢reléyhent and battery
as well as other fa as the type of canister, heater/canister interface and other system
feaﬁjresmﬂ}lﬁ’l %ﬂé%éb@ﬁ? & %?/stem can alter these estimates which are presented for exemplary use

only. [0045) Referring now to.Fig. 3, a method 100 facilitates treatin atient.usi cryogenic 25
cooling 8%tk nEafRyS; e R EE BN ELBIRS Or%’u%a bie ﬁ%%%lec%) re%lgic%ea i% n%ergles such

"_ﬁ gh;sstﬁngg&i@ a&gat@é%ﬁ t@?lmzlé@d% Gﬂmﬁﬁy k’:&ttbd&%rb’letbn@dgl@ﬁki@mrﬁ"tallmb@gm \@ifreaddetermination
esired tissue th gwe;l su tﬁ such %s the all V|at|o f ?Pec')}?l(i %qﬁ wrinkles of
ty sk

the faceSHREFNMIESHYE bzar? Rrfarerdatp e i tnsig esions or cosmetic

viation of tnsight
defects &E@Bgazﬁegi@dihﬁf;tb@faﬁ& odcihieslikél] Ammapdaienaot‘alngsf tigsadS 3ootteatniem dre identified

112 (such as the subcler. scles that induce the wrinkles, a ti in signal,
orife 1SR ‘&Wﬁ@t?ﬁ Eﬁ@@t uﬁes g OWIRG A" é\/ra\ll\letﬂ%r}éa %%ﬁﬁ%%%t#qgﬁﬁ% %@ﬁt@ﬁ??emperature
profile, of the idfgd@ti@aldgtaﬂmhenhgzlﬁcmi&@ hpjpticatiofiofttuetdreatmermalgbistinead gessalginclude

the control of multi %%%gﬁm%t%f @uch as%%rg%z?tug %ne &JI&%I@ &%nggg\;gm{%@s for

cooling 8F C\Wi’éeﬁﬁ 8 hawing of treatment areas. An appropriate needle
asszﬁnk}iymmfﬂau&r:n@ammmmﬁ@fbmwiamﬁwcé withritie mesel s efssdrmhbipdptiopifpéaving a
needle len in surface coolin amb eed| t table for
treatmema(gf)ﬁjlg'tgﬁé’é?g@gm ] ?ﬁar%ofs gﬁesr?rgay m@é{i o%ggg%ﬁgg:%%%%?%g%nd/or a first
negglle @aaemw@homammmmmlwwa@maMrbbwr@lswéhﬁﬂgﬁ@@itmgf gegdmBinations
thereof ma lf Rplied 118 to the skin

[0047] The needle can then be retracted 124 from the target tissue. Ifthe treatment is not
complete 126 and the needle does not require replacing 128, optionally pressure and/or
cooling and/or heating can be applied to the next needle ingertion location site 118, and the
20  additional target tissue treated. However, as small gauge needles may dull after being
inserted only a few times into the skin, any needles that are dulled (or otherwise determined
to be sufficiently used to warrant replacement, regardless of whether it is after a single
insertion, 5 insertions, or the like) during the treatment may be replaced with a new needle
116 before the next application of pressure/cooling 118, needle insertion 120, and/or the like.
25  Once the target tissues have been completely treated, or once the cooling supply canister
included in the self-contained handpiece is depleted, the used canister and/or needles can be
disposed of 130. The handpiece may optionally be discarded. In some cases, the power
source used to provide energy to the system is a battery and this may be replaced or re-
charged when depleted. Fig. 4 illustrates the needle 26 of Figs. 1A-1B and Fig. 2 after it has
30 pierced through a patient's skin S and into the adjacent treatment tissue T. After cryogenic
- cooling fluid is heated and in injected into the needle 26 via supply tube 36, a region 99 of

target tissue T is cooled sufficiently to effect the desired remodeling of at least a portion of
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surface adjacent the needle insertion site before, during, and/or after insertion 120 and cryogenic

cooling 12%V(8‘ I%Q?O%Z?ﬂég and associated target tissue, Upon completion ofp{hg GE¥aaanRsoo0ling cycle
the needles Will need additional "thaw" time 123 to thaw from the 10 internally created ice ball to allow

for safe removal of the probe without physical disruption of the target tissues, which may include, but
not be liAR&T 26 HEAIEs, THEISRRISIBRSANVESER, 8r°88ffﬁi‘8f{\]ﬁé‘§§gﬁ E%ﬁ??ﬁ&\?ﬂ%%ﬁﬁeeither be

timed withithgkefrigerant valve shut-off for as short a time as possible, preferably under IS seconds,
more preferably under 5 seconds, manually or programmed into the controller to automatically shut-off

the Va'Vﬁ)Gﬂﬁ']th%Ja'ifl?‘%?tfﬁ%a chasaBiiRe ekl Unildhers isaratdipleapyisipionotification of
treatment completion. (00471 The needle can then be retracted 124 from the target tiss il If the
treatmeftisiag é@&ﬁﬁI@%éufﬁG"aﬁﬂ?cf%@ﬂ%%fd?@ed%?ég%f%aﬁﬁlé‘%pfé’éiﬁéaﬂg?’ 61?1%%})}5 dssure

andfor cauling ang/er Sepiiag: ambhenappliessiodbe oegneedie iemiios3ocatisnsietibdspnd the
20additional target tissue treated. However, as small gauge needles may dull after being inserted only

a few tifsSTPEBARE %R’i?ﬁ“&?ﬁ/rﬁgéaq}é@that are dulled (or otherwise determined lobe sufficiently used to
warrant replacement, regardless of whether it is after a single insertion, 5 insertions, or the like) during

the trealffftl mabhses i BlaEBANI ACHIRETABEEN IV IEE BRSO 15 Mo RE AFBHESion bR M re/cooling
118, neggie insertiandaBoAng/asthadike 125Qpee thatargaktlissuashavedesneceonepletely treated, or

once the cooling supply canister included in the self-contained handpiece is depleted, the used

canisteParasIcHE e BE CRFCHREIAISHBRE ATy P50 O LRI S EEE I AB B0 ARAY BY il ®Arded. In some
cages, the POWe PR MR 0-Iaide /nesgy telbesysiemds esRattesyandsmaymayibe seplaced or
recharged when depleted. Fig. 4 illustrates the needle 26 of Figs. 1A-1B ndlfﬁﬁ' 2 after it has 30
pierced @ﬁ%ﬂéﬁ@%&%@ﬁt@g%ﬁ@aﬁ@‘fﬁ?&ﬁ@ﬁﬂ}%ﬁﬁr@%&ﬁ?ﬁ& ér%e RY55eR ¢Edoling fluid
is heateg.angiiniiettetbiniadhengedecatuyiajauppliiuheids naragion S aitargeptissuesE)is cooled

sufficiently to effect the desired remodeling of at least a portion of WQ .. o .
201O/Oﬁ&%ﬁm@%%@%@@?’t??éb[%\Fﬁét’ﬁi’@éEyﬁ&P%%%g%ﬁtWH%%%g%%ﬁ%lIed and

shaped {q lxqabyanvinedisayerualumes J0P4SIA varielytof target ehtmentdamperatuies)dimes, and
cycles may be applied to differingf target tissues to as to acgié-:ve tk%é}:igsiretd remodeli@% For example,
(& mordtil iy BHdSRIBEPIIG & PSRBT SRS 00761 PR SO 8% 64, both

previouglyherate a mixture of apoptosis and necrosis may also provide long-lasting or permanent
benefits, For the reduction of adipose tissue, a permanent effect may be advantageous.
Surprisingly, both apoptosis and necrosis may produce long-term or even permanent results

in adipose tissues, since fat cells regenerate differently than muscle cells.

20  [0050] While the exemplary embodiments have been described in some detail for clarity of
understanding and by way of example, a number of modifications, changes, and adaptations
may be implemented and/or will be obvious to those as skilled in the art, Hence, the scope of

the present invention is limited solely by the independent claims.
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incorporated herein by reference) [0049] There is a window of temperatures where apoptosis can be
induced. An apoptotic effect may be temporary, long-term (lasting at least weeks, months, or years) or
even permanent. While necrotic effects may be long term or even permanent, apoptosis may
10actually provide more long-lasting cosmetic benefits than necrosis. ApoptdSishhay exhibit
non-inflammatory cell death. Without inflammation, normal muscular healing processes may be
inhibited. Following many muscular injuries (including many injuries involving necrosis), skeletal
muscle satellite cells may be mobilized by inflammation, Without inflammation, such mobilization may
be limited or avoided. Apoptotic cell death may regugg sauscle mass 15and/or may interrupt the
collagen and elastin connective chain. Temperature ranges that generate a mixture of apoptosis and
necrosis may also provide long-lasting or permanent benefits. For the reduction of adipose tissue, a

pelinanent effect May b aslvapiade eusSURISING batRathaRPRIasH andraresis may produce
lung-term or even permanent results in adipose tissues, since fat cells regenerate differently than

muscle cells. 20[A5@pWvhils iheekxempharyoeipodienistayg lbgathdescribed in some detail for
clarity of understanding and by way of example, a number of modifications, changes, and adaptations

may be i_mplen_@@h_l@(ﬂ_ Wm@ih@@@mmkmgwwﬁiﬂtewmmh@iart,ingqmépthmé@dpemf the
present jpveption s limigd é&h%%¥cger%m9ﬁpﬂﬁdc%%ﬁiﬁ@a}ﬁ§e\é\£h9 S%EM R ledypRtem for

treating target tissue in a patient, said system comprising: a body co ng at least one cooling
refrigerdﬁ?gﬁﬁbtl?lﬁﬁt& d5igljs feemriBedrebeand e e eoximdipseraei e sk ik asldleseifis portion
and a luprerctharahetween in fluid communication with the cooling refrigerant supply path, the at least
one probe extending distally from the body and insertable into the target tissue through a skin surface

of the patient; a refrigaaeftigeatant sdiyeefhidytaupadmédtstihe thmengueboihat whenganling is

initjgted, 10refrigerant flows in the lymen thereby cooling the probe and any adjacent target tissue;
atg@ater"r eejj% e{aag{ ok Irl\%Ie limch thee c‘fﬂ?{ﬁétrlgf%oglﬁaﬁ{%rﬁ%@ 9a§ﬁat5;‘/ﬁ%'\}\/8§5§8urce adapted to

nt in thermal engagementwi . .
provide power Q%Q@J%‘i%n?%W&@%W@%&?&QWM‘%%?Q%%E %819[0(36(? 'and a power source

adapted to provide power to the heater element thereby heating the refrigerant source,

wherein the power source has sufficient power to heat the refrigerant a desired

temperature, and

15 wherein the power source has insufficient power to heat the refrigerant above a critical

temperature which results in rupture of the refrigerant source,

wherein the power source comprises a battery or an alternating current power source.

2. The system of claim 1, wherein the body further comprises a quick disconnect
20 mechanism disposed near a distal end thereof and adapted to releasably hold the at least one

probe.

3. The system of claim 2, wherein the quick disconnect mechanism comprises a check
valve adapted to prevent refrigerant from flowing along the refrigerant fluid supply path after the

25  probe is disconnected from the body.
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wherein the power source has sufficient power to heat the refrigerant a desired temperature, and
15wherein the power source has insufficient power to heat the refrigerant above a critical temperature
which results in rupture of the refrigerant source, wherein the power source comprises a battery or an
alternating current power source. 2. The system of claim 1, wherein the boddfatther comprises a
quick disconnect 20mechanism disposed near a distal end thereof and adapted to releasably hold the
at least one probe. 3. The system of claim 2, wherein the quick disconnect mechanism
comprises a cHedkvajstcadaiptédno! prewveeinraftigetrant from flowing along the refrigerant fluid supply
path after the 25probe is disconnected from the body. 4. The system of claim 1, wherein at least one
of: the at least GREIFSHRS b K sl cithosie thétlbBgybaths at least one probe comprises a
needle, the needle uavin a distal end adapted to pierce tissue. . 5. The system of claim 1, wherein
the at least on&5r¥ féaﬁtogﬂﬁﬂ?é(é CLHBRURES teerdediremssmls Ly dist g¥PteldR A tssue and
whereintthdistal end of the needle is sealed so as to prevent the refrigerant from flowing
therethrough. 106. The system of claim 1, wherein the refrigerant source comprises a canister, the
canister containing the refrigerant, optionally the canister comprises from about 1 gram to about 35
grams of nitrous oxide. 7. The system of claim I, wherein at least one on 15the battery comprises
a disposable of rélis bt BatieiriBptioviargivihsrditeaseapatpsppe comprises a needle, the needle

having a distal end adapted to pierce tissue and wherein the distal end of the needle is sealed so

as to prevent the refrigerant from flowing therethrough.

10 6. The system of claim 1, wherein the refrigerant source comprises a canister, the canister
containing the refrigerant, optionally the canister comprises from about 1 gram to about 35

grams of nitrous oxide.

7. The system of claim 1, wherein at least one of:

) the battery comprises a disposable or reusable battery; optionally wherein the battery
provides electrical energy at less than about 5 volts and has a capacity of 350 milliamp-hours of

current or less;

the alternating current power source is external to the body and tethered thereto, and

wherein a thermal fuse is electrically disposed between the power source and the heater;
20 the battery comprises a reusable battery;

the battery comprises a nickel metal hydride or lithium ion battery.

8. The system of claim 1, wherein the power source comprises an alternating current
power source external to the body and tethered thereto, and wherein a thermal fuse is electrically

25  disposed between the power source and the heater element.
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provides electrical energy at less than about 5 volts and has a capacity of 350 milliamp-hours of
current or less; the alternating current power source is external to the body and tethered thereto,
and wherein a thermal fuse is electrically disposed between the power source and the heater; 20the
battery comprises a reusable battery; the battery comprises a nickel metal hyglride ok lithium ion
battery. 8. The system of claim 1, wherein the power source comprises an alternating current
power source external to the body and tethered thereto, and wherein a thermal fuse is electrically
25disposed betwébe heeponiarsoutcevhedithe eateneldment. MCSUS) 9. The system of claim 1,
wherein at least one of: the critical temperature is less than about 80% of canister burst
temperature; tHBeqaHifad ttapppaiatans iessErn spoutiiie syiseapistsr Sivh tempatHEFG AP siEsIeY a valve
adaptedtenrreulate;flowe of refrigerant from the canister to the lumen. 11. The system of claim 10,
wherein at least one of: the system further comprises a motor, the motor operatively coupled
with the valve and 10adapted to actuate the valve; the valve is manually actuated. 12. The
system of claim 1, further comprising a controller electrically coupled with the power source, the
confroller compfisihigeinstrerotidredainal,, ifuetiec ytedpriengrinateérigerded flowdléfte fothecooling fluid
source tPthEe'r‘éH{E}Pom thekanikhe systemef,claim 1, wherein the battery has sufficient power to
operate the cryogenic device to cool the target tissue adjacent a plurality of insertion sites so as to
remodel the target tissue and cosmetically enhance an appearance of the patient. 20 14. The
system of claim 13, wherein at least one of:

11. The system of claim 10, wherein at least one of:

the system further comprises a motor, the motor operatively coupled with the valve and

10 adapted to actuate the valve;

the valve is manually actuated.

12. The system of claim 1, further comprising a controller electrically coupled with the
power source, the controller comprising instructions that, if executed, result in refrigerant flow

15 from the cooling fluid source to the lumen.

13. The system of claim 1, wherein the battery has sufficient power to operate the
cryogenic device to cool the target tissue adjacent a plurality of insertion sites so as to remodel

the target tissue and cosmetically enhance an appearance of the patient.

20
14. The system of claim 13, wherein at least one of:
the cooling fluid source comprises a single-use canister holding the cooling fluid;
the cooling fluid comprises from about 1 gram to about 35 grams of nitrous oxide.
15. The system of claim 13, wherein at least one of:

25 the battery comprises less than 450 milliamp-hours of current;

20



the cooling fluid source comprises a single-use canister holding the cooling fluid; the cooling fluid
comprises from about | gram to about 35 grams of nitrous oxide. 15. The system of claim 13,
wherein at least one of: 25the battery comprises less than 450 milliamp-hours of current; 20 the
desired temperature is 30C; the critical temperature is 130C.

MCSLLp

the desired temperature is 30°C;

the critical temperature is 130°C.
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