| NTEGRATED CRYOSURG CAL SYSTEM W TH REFRI GERANT AND ELECTRI CAL PONER SOURCE
BACKGROUND OF THE | NVENTI ON [ 0001] The present invention is general

di rect ed VO 2H78B8 devi ces, systens, and net hods, part?@@ﬂ%&@?mﬂ8?2
cool i ng-i nduced renodel i ng of ti ssues. Enbodi nents of the invention include
devi ces, systens, and nethods for applying cryogenic cooling to
dermat ol ogi cal tissues so as to selectively renpdel one or nore target

ti ssues allNBE&GRAFEDCRY QY8 ERGEEA Is SAMSETENWIAH REFREGERIANLt s may
be enployed for a variety of cosmetic conditions, optionally by inhibiting
undesi rabl e and/ or unsA@ﬁBIELEG"E&ICA)h PG@VMrS((Kﬁ%GFas lines, wrinkles,
or cellulite dinples) or on other surrounding tissue. O her enbodinents may
find use for a wide range of medical indications. The renodeling of the

target tissue may achieve avi or or composition.

[ 0002] The desire to resh §§%§§$¢§ﬁ§fgﬁgﬁﬁﬁZ@V§$ﬁgﬁgphunan body to either

correct [goodpf omsl;iraseﬁtr ind@ftRInYs Fﬁle@eﬂf}&ﬂfe@te@ RE e REPEATRE G stefis AN,  Thi s

is eV|denced by the ?romnn ume of cosnetic surgemé grocedhres that are
gdi

perfornﬁwﬂaﬂﬁUﬁKmWﬂmdﬂﬁms?OMuﬂp¢ﬂﬁéé@ﬂa®%@g&fés$ﬁﬁeﬁ irsntsiydilefe t he
sur f ace,; IRREA Afile %f 1th8 s QXd ﬂ#’ﬁe algiglr}llmt% cﬁﬁ?gd IcI crc])lé)lm Sone of

t hese proce ur es TRVl Ve | ’i'ng ng c agen

pr oduct dermatdbgal teeadstsoas tcpkeaédﬁinelglragb@alohy obmsadtatdetiantesdon®indéri nkl e
al l eviation and ot her cosnetlc applications have gajned in popularity.
[0004] BEOW Ay RKRPIshEUR2eS plethask leo%abeflwem%mah %S’(@H’ﬁb’%ﬂ b agariety of

phag grac Y

Fypt Sal oo Bs S b DRl e B o IR BT on b elad
resultl&gchashmﬂpwmakyseneBEMUBdanEgpmbabﬂﬁiamnﬁmﬁhgtmmxﬁué&wﬁhce t he

nmuscle is d sabl ed, enent contrj but.i 0.t he ornatlo

indes: r SBPEURETIE FRT pEgoR S8 o8t PhriradndiSoP e oS Bt the
phar mac it ¢k GRS &retd R8I EEHan bS i TRIRh AR oonisfina COC kt ai |l of
honeopat hi ¢ nedi cation, vitam ns, and/or drugs approved for other

i ndi cat | ect d i,nto the in to.deliver ng or co rective
trom el Q02 SrHillefic RitestPbe vigSis st gt A HEh ORI diePEorkLe ot bmded to
ef fest BORYMES ot Plctdlgtadithaf@l dridtd dppedr@fieat coimbY. dheSobvitageadiypase tissue,

or skin resurtacing via collagen enhancenent. Devel opnent of
non- phag¥dag seiuee qfwowgtw%gﬁgﬁﬁtq%dmﬁ%@ﬁh@ﬁ perfemmed ansmallyhues. For
exanpl e, endernology is a nechanical based therapy that utilizes vacuum
suct i on[60®35t Miphmbcddnaseane fntdided o dnngetticiswdade Hpesnostvfche skieby npl i cat ed
in the di npl ed. appear ance of
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



cellulite. [0005] While BOTOX(r) and/or mnesotherapies may tenporarily
reduce lines and winkles, reduce fat, or provide other cosnetic benefits
t hey are WOROWA'AMIEt t heir drawbacks, particularly the B&RGERYIQERBLI at ed
with injection of a known toxic substance into a patient, the potenti al
danger SrafoseRfiBedus RENtEKNOWsuBNEHIRR attigsicedd aotkidahpied apidrdnbeot | ke.
Additionally, while the effects of endernol ogy are not known to be

pot ent iglredanger ous, they are brief and only nildly effective. [0006] In
light of the above, inproved nedical devices, systens, and nethods

utilizingod C%@E%%X@&M'}nés&ﬂﬁh@g&% tgﬁgcélfalhﬁ%eu&%ﬁs bRERriRkRROSE,

particul arly treatnent of winkl ulite, and other cosnetic

def ect gedikedste onenyvide othnr qoesetcadrengfits icyeramtatitieuhtieindeawbasksal appear ance
i npr.ovenent chani sm whi ch repl ace [or conpliment known higactive
5ot T teuARERe do gy B tE Hib il R ISR ety S Apatel oy

el i M nahepbibstidl MhRLH SNinRktihOhFDwWANG A ufTeskd 6OMMR] bkt wbike provi di ng
simlar or inproved cosnetic results. These new techni ques are al so

prom sihdfibersdlyswhilt By efiggtsioé cpdarmplogt drqnat knewn svbepetenfiallyglangirgus, ocal or
no anes&lg\}gérle%ri\%m%gglsqﬁh%g{fec%ge_cutt| ng of the skin, no need for suturing

or ot her osure me 0 ext ensi ve bandaging, and limted or no
br ui si nﬂ or other factors contributing to extended recovery. or_patient

"down tIPARSl" Iadiaht pbihgiabgve, epproyehmedicrlelsvipshsystame and deethrdsintiliging asi nce
th | ] | G ogi cal
ot § T plt ot e e B e b B by B BB B P2 e

t r eat memtisklema Yatheellphtey ateathed dosmgtieddfects.a€loase acy techdiquentangprovide as
collateral tissue . injury and/or pain, and greater easei ofa&LA e. [0007] Wile
these rdRmEiyS S erbradnchdmpe vaenghedhetismgvhieh may delase wgeni ¢ f1 ui ds

can be JapuaiAtRndvh bidgctRReNA LM er BSsYRIc!th@8pibd)eddaRY WA ingPadageny ¢ fluids
are often stored in a heater canister. Excessive heating of the canister

coul d rdestghse drrelipEinats therinjegipoupitonind andhbawifnlaxpckiails while atovgring giddiat bonal |y,
ma% of. thesg1 Cryo eni‘ic:l systens a{ehlﬁomered 1with el.ectrical energ;g. A short
ci rui tBFOVSH FEFM R e IS A F A TV IS AU AT AP OBU IS OPHUTHEN PRy Pani st er
heat i ngepdtnédPérbiitneobiftuding oy 1068 oF aBiaséfhetic tHmiBHM] ér docuBANOSETRYS
projectiles flying through the air as well as cooling fluid | eaking from

t he devkienangedRnsitHgng af ethgr desusnmstiods neextansiye bandagimgpand lanitedord/ or
physi ci Ther ef I I I & |.C,treatment
devi cesn%arb nd I@%Cﬁ o B{se?\% C%%%%ﬂ??@%éﬁ S'C‘J"s( %ﬁ g%cf/re?ée)vf? % ?&ﬂlt%ﬁgt%ggﬁ%n%r ecareful ly
cont r ol Additisraagle, @nogdnéetréanpents aidwsccdegizgidasinced the ethayrbetused thethe eeatndeht woul d
al so be
20  of other cosmetic and/or dermatological conditions (and potentially 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 projectiles
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



desirable if these safety features were al so cost effective, easy to

manuf acture and operate. BRI EF SUMVARY OF THE | NVENTI ON [ 0008] The present
i nvent i orWPS0HE&438I |y directed to nedical devices, sysPedSaudon28hods f or
cool i ng-induced renodeling of tissues. Mire specifically, the present

i nvent icarefiile) ngsl §t@ra@ehﬁwﬁ@tﬁg@fﬁ@pﬁy@genﬁ fus@th the dbwieé.| it tlukl sled Be St or age
of cryogenic cooling fluids. [0009] In a first aspect of the present

i nvent idspirabde Hykase seferfoatpres tyane alsa pefb effeqtive qasy i manHpstaiand oRpifeses a
body having at | east one cooling refrigerant supply path and at | east one
probe having a proximal portion, a distal tissue piercing portion and a

I th bet that is in fluj ' j i,ith th i

rg;nreinger :L? gu\é\ﬁﬁg pa?thiﬁéng&fwgm;%iﬂ&ds d?s?glol Iyn?r omthe
bod S . . L : . ¢
oay ar[ﬁoélsﬁe' 1;‘13@?%1%&% in%ﬁhdrh? égrgég&% ditdcBRUE &é&ié&yg&léééﬁsy%&hﬂ_aﬁaﬁﬁ%so a

pat i ent. emal so 1 nc a refrigerant source that is fl y
coupl edomeddingheddcadreemaieting bhassush eviomopkéifigallys therireseat msdentmnrelates ger ant |
such as a copoling fluid or gas.flo in the. |l unen. t her.eby cooling the probe
and anynelbyGaEAEpaRts s o didlitak ik HRELp LERORETICcoPling Aekial | engagemant
with the refrigerant source and a power source is adapted to provide power
t o t he [AeQR] erngl nsbaspedtiod thetpyreseahinvenfionhe sysédm ifeydreating taTgré tistigan 2sour ce has
sufficient power. to heat, the refrigerant to.a desired t erature and the
over - S50ruBOHEEsohURR nal et FsfiPel B ind o sty uhfiy RTAR iRy e o
coqQbi NGrébdhaingbpoRindal bitione & listaE HRRE plicicifg Phitoh ahe athrhen iherebefeene of the
cooling fluid source. [0010] The body n’%y further conprise a quick

di sconnbitis KA sPemvalcdher Bith teasooking reffigeraptryppiyartbf The Ieankane s adapt ed

to rel ﬁggg@ebéﬁferﬁg |d%tzﬂf§1\e/ﬁél% élllete[ﬂozi 085 4 E%&ﬁ&n’%gﬁ% {r?%g?? ’ﬁss‘ﬁ';:%lﬁ?ﬂ Gk spgchani sm

may conprise a chec I's adapte ent refrrgerant from

f | owi nguethengf d pueientefTheggstamtalsuippigespartetrigef dne sourbethpt BHimidlg coudedwitect ed
fromthe body. The Ergbe may he. rel ed:sa%ﬁié connected w k,h %lh_e body and may
al so cdhphinsd sychythagachernling 1n it p refHigenh SiaPsPAFogrng d8idqree. The
di stal : : : ef h rom
1 Sor n(TRR R g MEcSRER, ding ROty ARd Oy AUl A Tl Aol D10
sour ce,is methemmrhengagemanicwarih steacirigesnt smmecainds: pdveer sednce geadapted &npirovive

cani ster _may conprise fraom abou % r,amto ab?u 35 granms_of nitrous, oxide.
The poverebinPETbHE et adbatetof bRk BeBRt, Thspr S 3R bt ieiieR

bate t g?xao%@tb Bt ﬁlﬁﬁg@g;@t Plesiivd ffrﬂféré@tﬁre'ahﬁ ﬂirel{mv(’e@ Bolad h&Y iMsuffifieHO rree
enbodi nents, the battery provides electrical energy at |ess than about 5

vol t s aewvehtpsheat Bepelgigesant fwidgomiay bt awpolipuiiud.gtbore p eatheal gempesaigre The
cr i2bi Ca\l)!/hi}:}ﬂgg&l[tsaitn%&u%a dJf tﬁg c<|)o%18nsg ffurll Qou%cpec.)m 80% of the
[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 so 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



cani ster burst tenperature and the desired tenperature may be 30 C. The
power source nmay conprise an alternating current power source external to
t he body WA ABBed thereto. A thernmal fuse may be el 8TAS2N0¢9282 sposed
bet ween the power source and the heater. [0012] The system may further
conpr i sAilkadghverstolfaiirrérs oattant €k ériticab@tipatacuré oy befless efianl dpeued % bf e t he
canister to the lunen hi sone enbodi nents, the system may conprise a notor
that i <aBistsr BpystEmperbysrad thy desirehiempsrafie sipybeRal ddieiremics sowse AR ot or
act uat e rd aty 1's

el ectr f{;%g “;e é@h%ﬁ%%@%tﬁ ﬁgduﬁ%\%lrﬁlse gﬁtre @ngt iﬂ% nztﬁggwlgllreh?rﬁa?&?b#pri se

i nst r uchéerared fiseatay bef elestecaliy elisposaishetwednrthe pbwergenaatand klmbhehteam t he
refrigerant source to the lumen. The valve may al so be nanual |y act uat ed.
[0033] [bp18 SerOQHiASRES furder LHBpRESS BN e thBVIERHARY todedBALIDW & treating
target tissue in"a patient conprises the steps of providing a cryogenic
devi ce rhiigeregt ooty cenister t@ th«ggmermg In edmé gmbediments, the gyders umppyl opnppaiishia a

cooling flujd, sourc nd a .proh oupl ed wi.th i st region of the body.
The. pr dneiopliBt BPHHE AT RL Y8y REURYT St Bttt ud SR e Blich 1%,

t her malyagrgage®tmihihaltdeorsmdlel at@nfrbldrdh & 9 El6Qria Y RduPRWRYitIS@Y ﬁ@ﬁ'er The

met hod al so conprises heating the cooling fluid source with the heater

wher ei Foise. ghaeentsdler ay spwprisemsiesions fhet ihexcpegd.aesultinaeivgarant 8eWr ce has
suf.fii ci 0 ' fl ui esi t r.ature but the
po&ér sfgcglﬁ (t:}ge Pré]’grgge?%ég |%§0§§? ﬁ%g%/\rlfér eo\Ja éag?&%ﬁgo l%:jeoofil1%‘31yfa?][Jrﬁ?%d}atbove a
critical tenperature which results jn rupture of the cooling fluid source.

The prdB&13ls rpegers spedt of fs nrssegbventiogy,a mehpddapirsaigedHectdissieildool s t he
conpri eklgﬁ;&gggﬁg@itﬁggtteﬁi sl% elﬁldg%%e%‘gg%ﬁlcg&% eq%}”o %0"3?% Vggpn%ﬁoglggpi ercing
a ski n rsfiiigeranéonfluid stpdy peiddh eodlmgdhitiheorer gelta probs cmipletheith adged]l ti ssue
may conpr.i se_.ski.n,, nerve, .fat onnect.ve tissye,. bl qod vessels, muscle,
% o TR R e eof ne ke Dt FEReR oM T hgeitmn iogu Beles Attt geu
t1gsue th@nl eﬁ@%@ﬁqeﬁtwik}?ﬁa%tco%%’iﬂ&id@%céM@p@@&%ﬁﬁﬂe: TRBYStRIogécal , or
structural changes therein. Cooling may include evaporating at |east sone
of t he covwiriseghdating thefooohmamilpidgange mothethe heaten wheirein shafpasteslsopse prayidest t he
probe. The copling refrigerant or,fl ui.d. conmpni Se,.nitrous,oxide, carbon
G oxi 0@ Vgr OPRaPReL e IGBRT ot s e bR e b B IS e s
val ve anrsiréddempetangd biBtie bowtheirdaip idstfididhe psheftodkatabt badlingdldine val ve
so as to regulate flow of cooling fluid fromthe cooling fluid source to

t he | uriBAYe Tratcal (oappenitaredeyirl eesiliy/ Indupiyrg efdhe copbing flugheques. yThegupheid wit h

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

L=

or

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. Cooling 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



val ve and the nmethod may further conprise the step of actuating the notor
Sso as to actuatethe valve. Sonetines the power source may conprise a first
battery MO 2HYOMBhod may further conprise the steps ofCHASSWIOPNE2 t he
first battery fromthe cryogenic device when the first battery is

subst anhé iy JbSERAEAaE paRe: HAHRIThAGcotnTRE ATHsthattESTnd \thd MethbBe nfyy 0geni ¢
device. The second battery may be at” | east partially charged. \Wen the
power dothaeoopmse theetera Oﬁd@qoelpl}ng ﬂ?héifﬁéjlaﬁ@d freay thel sy genie| dgtise Meen sy ng

t he bat af ter t he

met hod fIP'FﬁV}/agF?’olsls bﬁganggﬁ}/ﬁ %r%e an u%ﬁ%%seegﬁ(ﬁg&{ g}?ait@%’r@%%‘a §Ct he body
and di siaicdi Tle k&nd badxay nﬁe@Qﬂeﬁa]t 1daBt (slrtidlly o&hﬁ@%ﬂewmpbéifbox@ér sbimeepr esent
invention, a systemfor cooling a target tissue in a single patient

Conpr | SOEPESHY %b@temﬁh%@e@%w Q) mf}Bii% jeshargme dhehatiery afigdt hasibset e

engagi pr obe
is i nsgr Pﬁ%ﬁt a'll&’hqscﬁ%%eé‘ %@géﬂérﬁ% %’gkﬂeg%&lﬁ? @L%ltsad an Iagttﬁ;é(;e%fg) %Cngur ce
cont ai rtke profjd &irvini ﬂlyboﬂyambﬂlsmdmgm@rob% heater elenment is ther rral | y engaged
with the cooling fluid source and a di sposabl e or rechargeable battery is
adapt eqoh )P RVdiCnBME EspEQL Jeiie Ne@ine nveh&e Qfsyﬁéin Sr Jo@hﬂg @Earé&%s@&lﬂh' ng
fluid. The power source has sufficient power to heat the ¢ooling fluid to a
desired su@ppataﬁm;:@npmﬂes laasoberts i acpremnqbpwénoni a)dlh@htargdhéswwhgmyng luid

CodPee Dot piF b sbG LG ML frkenPERP Btk THPBHE il bhE ERPLLER '

devi ce th@taggwhséda%na@rcgsﬁng ﬂﬁlau;em@eba@t@m aquittity af tddlingffluidSAtehten sites so
as to reno the target tissue and cosnetically enhance an appearance of

t he patql@annt isTthernea b qnlgggerdl witlithe sapléng Hig S@Wﬁﬁ ﬁﬂ%@ed’épgﬁahljl s reaargeablest er
h
" 2;/:, Pgel)ra{atn 1?9%36%&0%! {?ﬂhé goﬁg“otg %Igasfgea%rr gfagﬁleg %o s t;» %Past tﬁ)é(!?%)?mg :?';?8& hFIIIe

m |1 i afgywee vsiicoOhasCsuffi@ait po{weﬂtbﬂ]eaﬂdheseola@dmd hﬁ:ﬁ desifed toporitareng hdescr i bed
in further detail in the follow ng. descrlptlon related tao the appended

dr ai ngnuffieiPeisoveriereapiserping BN daRoTHECTRERI RS e MY clgulty IA is a

per spe 152 A LColcpERgeMmENg probe
and sys \r{rll?e ég‘ctg%"rc@ h‘% ftﬁlgag%lﬁgér]rbo | nen?%%ﬁ;%g 1|”nven?|8‘§n. 0[0 019] Fig. IBis
a part icaydgenicrdengpas eol tlpmtrasgwetxmueadyacmma@ﬂurallrt@r of @lskrtmarsitas svead tpr obe  of

ig. 1A s ng i nt.ernal onents .of the cr r enod stem and
S hemmPBRITNS PresStinue ahg S UR A L EHEeS SapE R I EEARGE FREcHriDE T he
di sposahl;g s&{reé)ﬁlay [ch%Qle Eliflgle bSe bahi@erSNEIPEHR 206207 BENMb aBoilk REQIERAE C
renodel 1 ng probe and system

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.



powered by an external power supply.[0021] Fig. IDis a schematic diagram
of a cryogeni c renodeling probe and system having a control console with a
control | eVO28HY7838i onal external power supply. [0022] PRCHUSPE{069282
schemati c di agram of a cryogeni c renodel i ng probe and system having a

cont r oljogANSoFig. Vb tida sdhemati€ diagtanPONEErysgdR pemaddelinpostbbohddyystehDRRa]g Fi g. 2
schematically 11lustrates conponents that may be included in the treatnent
systema qOGUQﬁCjOHF‘P]Q.W@4%0n§0i1PT@ﬁPQ:ﬁI§¥Qna]s@ﬁ@ﬁﬁltH°@§F FYPRLY-| ustrating a met hod
for treatnent using the disposable cryogenic probe and systemof Fig. IB.

[ 0025] [B03R] 4Figl 1B a fhematidé@agmyogenirgogenhremotielignrobdanidrsystetdhvidy ough a
patient's skin into target tissue. DETAILED CRI PTI ON OF THE | NVENTI ON

[ 0026] a‘l‘}‘i’étfﬁlr%g’é?ll?Wlﬂ\/@dPFCHF?IBPW%%‘@EM%ErCBQ’E %edi cal devices, systens,
and net hods. Enbodi nents of the invention will facilitate renodeling of

ti ssueqd00y poBigd2 atheanticdibl iusttates cokiponergpthiabmay by irtcbnded emthedreatmentt i ¢
defect, a lesion, a disease state, and/or so as to alter a shape of the
over | yis§®kin surface. [0027] Anpong the nost inmmediate applications of the

present invention may be the anelioration of |lines and winkles,

parti cuPeddly Big. 3 isrd Bowichayt sahematieallydBrstrating i arpshaghios Heaimentusingthgt ed wi t h
t hese cpsneti.c defegc | ve,an appearance of the patient.

Rat her W&ﬁabrl%fﬂylo %mée Eo??gﬁ@s;})sﬁer%ﬁ%ﬁ% ?r%’col ogical toxin or the like to

di sabl e nuscles so as to induce tenporary paralysis, many enbodi nents of
the inv[@mloanMlhatraue%ﬁ@tcrmealarmo@ﬂﬁ%& I&bwgericd thiopgh A ptenthsliinmee, or
chemge t&%@t"t?sﬁ@d nmuscl e functions. Advantageously the function of, nerves,
muscl es, “and associ ated ti ssues may be tenporarily interrupted, nodul ated,
or changed using noderately cold tenperatures of 100C to -5C without
permanent|y di sabling the tissue function or structures. Using an approach

simlar to that enpl ¢yeehfi®D DESORPYICONY GH THEINVENEBSOCIi ated with atri al
fibrillation, a needle probe or other treatnent device can be used to

i dent i f[P026]t aflgepresdns syentsen providesinprozcdiinadjod slevicesysrtemi, and megdhpssroder at e

t enper res, and.the sane probe.(or a different praqb a S used to
or ovi dd HbBgER of BFinSTRR i A ol Bpiing oo ARty ia o fl Bef i T he
tanget dirsSsPGordyo BB QosnBEsIaéf, ARVINOS et staYRET/aL &' 830 bli@a about -5C
to about -1000C. "I n sonme enbodi nents, apoptosis nmay be induced using

t r eat mehepa efithe pegrbiegskin sifagbout - 1C to about -15C, or from about-1C to
about -19C, optionally so as to provide a | onger termor permnmanent
t r eat Nng0021jhaAmong 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

25 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



limts or avoids inflanmation and nobilization of skeletal nuscle satellite
repair cells. Hence, the duration of the treatnent efficacy of such

subder malWOZ)WYEM3E treat nents may be sel ect ed and cont PEN[USA0RPI282 col der
tenperatures, longer treatnent tinmes, and/or |arger volunes or selected

pat t er nge©®fo {RLIGH CI S5tiéMal ?éd‘v‘z{sﬁb Rrgdd DBnkeNesY bt yerdbnédierehtheat tRant . Usi ng
treat nent terrperatures col der than -50C, tissue nmay be selectively nodified
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cooling for treatnment of cosneti¢ and other defects.may be found in U S

Pat ént vp@mmw&splsﬁeﬂaaﬁmqﬁtm@%?e é%F%P%QhWBﬁ%‘PtYNH theysepdmeoninool | oUS) ,
filed %ﬁ\gﬁgﬁf% &QRée G5 Aant- qui tOM% H@éel%mgqmcﬁﬁ&);meﬁ%ng of

Muscl e ves c Ive Tissue, an di‘pose Tissue (Fat
Pat ent ch&)(fbnatanqﬁe NheleﬁDfm&écﬂ&&ﬂIBM n@ﬂbtwom@yrd)mak@twmtﬁ cmeWIrSEILMZOUS) ,

filed on June 28, 2007 also entitled "Subdermal ogeni ¢ yng of
WSl o STURER dEs IeBIRREPID 0 TS AT o SR E o §F PEATeted { D6t i |
di scl ospges iRbetiirstid:S BRbbatycaResalre: herein by reference. [0029] In
addltlon to cosmetic treatnents of lines, winkles, and the I|ike,
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(1 ncl udi ng]sder mat ol ogi cal conditions for which %1 genl c treat ments have
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been prigdBEEA0GHAURIdiled on Alecerabsre 89%@@619“’“&16‘?1& dsrayl Cripgenite | ke.
Embodi rg e[flx{losd Bfﬁmsaw&v@@ edive Tidshdd &‘/BPA'dgy%Eé m&dé@* )a’laln vw.g.t' on of
et udi % c In

pain, oSe ‘assocl’at Wth Tugcle spasns as ose
copendiBh@nUPﬁ:bhd%nOMm QM/O%ﬂém(AtAppéy DatkabNobeS%G%(E)BYZ(HQ&), (tdtcor ney

Docket . .025917-000800US il on No 07 and entitled "Pain
Narlégerfﬁﬂ? 283508 abseyra et cguhéﬁ%‘?fi&ﬂ‘%emct fing af@gﬁ%% TS which is |
I ncor p%&@g%\}%@flgu@ Qﬁﬁ/&rqﬁtﬁfé@s@%ssu[e g@g})] t@ﬁuﬂ%éc%ufé@‘ﬂf Widnl HSbothA and | B,

a syste cryogeni ¢ renodeling h conprises a self-contained probe
handpi doerpemteddletein bpwvifergnee. proxi mal end 12 and a distal end 14. A
handpi ece body or housing 16 has a size and ergonom c shape suitable for

/tlgi ng nqgg@ggg%@dangg@%%é&aw tReafin 4§ GEIEs SwhAEs, @hd EHelRe, EiSIRIHeAROE At Or .
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, a supply valve 32 and electrical



clearly in Fig. 1B, a cryogenic cooling refrigerant supply 18, a supply
val ve 32 and el ectrical power source 20 are found w thin housing 16, al ong
with a ciWegPt/Z3M3Ravi ng a processor for controlling coBCTAS2H895928H by
sel f-contai ned system 10 in response to actuation of an input 24. Power
sour ce pdenksiGcSUPPlei fesndPOWEIH Holsing b eflored witle Atirddt 2NhHristes ptodedieafort he
cooling refrigerant ggfplg 18 thereby helping to create uniform cool ant
condi t i<GAEolpE spoling apRiied DY selppPfaiped wstonp 1@ Bresramnse torastyatigiobin BPYbgeni ¢

cool i ng %%9%5&9& 20 519&@3%%8&%}%&%@ eléﬁ@fﬁ 42RO R Wi ﬁﬁ%o?ﬁﬁs%' east in

part, be manually acti vat ch as through the use of a manua pply
val ve anfiigerant hgply k&thessbythkhpingtoatetsar fyrmaioekhnt caditiqnewsVheaupplaicds, and

the |ike may pe absent. [0031] Extending distally fromdistal e 14 of
housi n&uH%lyiVé{)V& icogpals W f PGSR Wﬁé@@%ﬁé‘”ﬁfﬁ’b‘is‘?@? ‘obe 26 is

t her maldom AR Bet@ nfiyCRAbdshth Jdrubnabdlyextiondl ndcH 50 aRalthd e of a
refrigerant source 18, "'with the exenpl ary "probe conprising a tubular body

r ecei vimanuat supphsvalee golraritemlikd, so Hat prootdsony, ¢lbatiichl foower supplieend thg likeui d
source therei,n. The exenplary probe 26 conprises a 30 g needle having a
shar perBd B 4§ end that is axially seal ed. Probe 26 may have an axi al

| engt h bet ween di stal end 14 of housing 16 and the distal end of the needle
of bet IB&H IabBxiending distadidrom disfal prbtepblfugingd¢iing tissuedspetrrting shyagsnigt 0. 5
cm,t,0 5 - - | .l st eel
g e S L LR R R T gl
about QoONZg fefitfesnt saivick &8 alitle theakemplapy Plobs comprisiaaP thubsitar bbdyedcwivag havi ng
outer diameters (or other _lateral cross-secti.onal dinmensions) from about

0. 006 iahisaes? patigmelitic goalo e s thegaeling flyid spiesihergin-oble Smplay
conpri 'j)?ol?e e nses 78 'rg.“.%fe.e&lk: %Eviggﬁqg%per%:dtog&il%ﬂwdt b Mal%%ﬁle BRI € or

smal | e typi cally conprising a gauge or s er needle. In
sone erdbadankeaviesin agirab bemgihtbatwyencdstpl énsld 4tofhoosingrbé endhthe dlistd ead vétiged in a

| i near array,,such t hose disclosed.in U S. Paten ubl j cation No.

2008 0 HESIBAT PRVEER R BORRLI DS ST BB RO AT B FIBADGH OO 193, 2007
and entihbhedem PsR0eRAR! SiehRE8 ﬁla{{‘@&a?ﬁée Detaidfesdbted t@so wi¥e by Bher CONNective
Ti ssue, and/or Adi pose Tissue (Fat)," the full disclosure of which has been
i ncor paliamedr ¢igbeirin 00§ inchéscandrrmeoutavidianigi¢reofrabewt| 00 12rinthes cuhild gtermativens

allow the cryogenic. treatnent to be applied to | r or re ecific

7 eat mintoe Ay Codrist SEEtRR havife Paar SmsiEs GRafier Bl Rr bR D) ng t he
dept h afimBesetss floenalonad. D06 irrAek toRSuhtd. Fb ineed! Geasiangirvemt preveecdigc! osed
in US. Patent Publication No. 2008/ 0200910 (Attorney Docket No.

02891 7-conpsoudh g arismalerazsynesdle, aften cowrismed Zhe neqdigorsaplen dauedlly and/ or
Easily 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 heréin 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



Renovabl e Needl e Systens for Dermal and Transdernmal Cryogeni c Renodeling,”
the entire contents of which are incorporated herein by reference hi sone
enbodi nerVe 28W4F8826 i s rel easably coupled with body 18CE3/S2HA069282 may be
repl aced after use with a sharper needl e (asindicated by the dotted |ine)
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enbodi nents, the needle may be threaded into the body, it nay be préss fit
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some of,qt fig, £RNPRRGNLS WM &h HRsbNg hbily LBt SIRIAKIL IR Dehakief 1 i ger ant
supply 18 conprises a canister, sonetines referred to herein as a

canOr i dgedledotitcaniddlegia thdatuénd. Omdef siph @s theragt, wili apprechage thatether qoupheg abl y
havi ng a boili ngaitebrrper ture of less than 37C. Wen the refrigerant is

t her mal PSFIEEEEF E¥NS PR ti ssue- penetrating probe 26, and the probe is
positioned within the patient so that an outer surface of the probe is

adj acerP032] aAddresiang tomesefcdhe eorapensats Witgrrhoweng Hr. dlea exempdaye celili®or at es at
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flow p&fohtahﬁﬁ%@ﬁ@uﬁaﬁhﬂéﬂlﬁéssﬁﬁ:, aidl the Blpad peeferablydlaoing atboglirgaempaanire uf d pat h
after the gro e soastolimt the tenperature, tine, rate of tenperature

chdAge lessithan He k- CYben thg reffigprapt is thesmplly coupled to4he Bssup PPreiieiiag PEPePEver ed
el ect 18l b iMflonEPREAE, F0paREN od G 8 LRE! ducObs (RE BBEhaid%nt DU

may at Teast i n part be manual I'y” powered. e exenplary power sodrce 2
conpri gea targeteidae, gieclindae from the ragga tivse cvapdretey at 18abtl b pooioalof det laquid ambout

val ve 32 an ower source 20 are described bel ow. I n_othe nbodi.nents, the
cool i ndﬁ? gqtgﬁllgg\ﬁgmpoglgbtbqrwaés tﬁ?ﬁ)tﬂr%%ﬁlﬁ?“resé* ?p@g}hYaé‘(ee?’f W&Virbﬁalspf’ﬁél. %ot her
heat  exghanmos SIBBlDatKtwhdd éh%ﬁs’fcﬁﬁ%%d{pﬁ%e%' byal&eg;mk%eoﬁﬁgeﬂﬁwpm in
order to prevent overheating of the canister. [0033] The exenpl ary

r eR0i geaflanthefprobecsosasip liynitlBe camperitsesstime siategl fderuperatuemnéhengs, or other

ﬁ\g\égn;;%: ggﬁg lgli}a’é#tet}?sti%g nh?et valvé: vr&]fﬂl gi?e(%ll lgenp%v&];elreuci geétplgz{lﬁfi Via Bg erbs%u%ecﬁrO?gerand/ or
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



above) roomtenperature. The cani ster may have a frangi ble seal or may be
refillable, with the exenplary canister containing |iquid nitrous oxide,
N2O. A vawPepip/agh438] t er nati ve cooling fluids m ght al soPbd&/Us3¥a/06938% h
exenpl ary cooling fluids including fluorocarbon refrigerants and/or carbon
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typically be sufficient to treat at |east nlflcant regi on of
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preferagbbm'[g@msa@@mutgo@mmmql@mut 35 grans of liquid, and even nore
preferably from about 7 grams to about 30 grams of Iiqui d. [ 0034] Processor
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conmuni cati on cards, graphica dIS Ia¥ cards, and the [i e) may al so be
provi déeD onDMIemybe enoyld@fl Suiiahte aiterfacy daviess (sushes ghigitnbéaPrgloged pr ocessor
structuyr sors
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on _a single processor  board and may run_a single programor may nmake use of
a pPur m‘tlglecng%é¢ a%rl%ﬂm%n@rcm}m?ﬂwe @SPP@?W pmc&gﬁoaﬁﬁ%em{s BRYin a

Wi de vafi el &ft@x‘eh?é du?ﬁ@ 4 a?hrshﬁéﬁlggro@@s&s S8 1 0?4 vfl@ggarlet
architectures. Tn addition Processor contro n opti ona seeurt 23
nmeans tchabimtipne ofprdgaeand/onhagwatetss fiefarqednshinatgpna  Eadexatipdd, praegssor es a

matchi;g code from%(ge dlsp sabl e robe %g to work, Also t he desi n of the
i nt er f #¢dn®f bpingeat 01?:6?%8 RERCSSYTORAIANE 13y 1R G SBRIHRIOgTAL OB Bk e a
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|l ocks into the distal end of hRousing 14. This prevents or mnimzes the use

of 20hi rod abarnatwd(dlstubu@ﬂ fdaw‘fmﬁsng sr cc{de_(aaﬁllteﬁu@s [ glditidh Plokessor2 e
alter n%%:'nt\fo s an 08{j onmf securl?y 2§ m%gﬁas tﬁr{ may compns% ah 1r:1ltegraP d Cﬁlp 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 into 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 current 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



exanple, in Fig. 1C, system 10 generally takes the same formas system 10
in Figs. 1A-1B, except that the power source has been renoved fromthe
housi ng, WAZIMHSHBEd a tether or power cord 5 1 connect SCTAB2YPH6RRZ 10 wit h
an alternating current power supply 57 such as a wall socket. An optional
fuse S3cpf RIS FoBPHEUERSIROYE I thR BnfiRliHed] Ak 1 dh okt P BYRSS PPl Y 57,
t hereby preventing overheating of the refrigerant supply (not illustrated).
Fi g. | Donsectadovitiethevhansing il @ wiaof tethgs bieenrd 6], anddhe pen®T eptlopall pkedainhie same

form as.syst 10 in Figs,..1A:l with the major difference bei t hat the
power - Sl SaEne RAMEURE SFRLR DRI Shor PR EY P et G EhPRGL g 16,
I n thi $ueraRenIRY curfit Str&l 5‘7@'In%ﬁﬂtaﬁ&hble&arilaﬁéfn,%%iliﬁ £RBREGLAEs Md h the
housing 16 via a tether or cord 51, and the box 55 optionally contains
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55 1and pohver fromshenge driéwn thonp thebatterytéd andhovbrhpatveey thé rafmgdrentrsgude et from t he
battery 6 1 d overheating the refrigerant source (not illustrated).

[ 0036] ﬂlﬁéﬁ“@@"ng now to Fig. 2, the flow of cryogenic cooling fluid from
fluid supply 18 is controlled by a supply valve 32. Supply valve 32 may
conpri 480300 Refetrimigamiv tp Fagtdisheeilovs of enyogahicedoliag faidhowriluad supple 88 al ve or

the like operating ipn res se to contrpl signal.s fromcontroller, 22,

and/ or Cﬂlé?&%éﬁﬁ'r %@p& Wi\’ﬁﬁ%ﬂ %p@ye\fa @%ﬁ%ﬁ&ngﬁﬁﬁr\/&?ﬁﬁf@g aﬁ%‘f}%g onpri se

st r uct YpRHoiRWahbh trok@raciatedivalvear g 1@&_&?@%@ in Ba3por¥BYo PNl dignMent i ng of

the fluid source and/or the cooling flui g}gt downstream of the val ve when
a
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and coaql i ng. L1 , | . . Jier in
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i nst angesrcwhed/er itk chslirtesuid pathaddwnspeanof thenabreodica codlitg Aswes saled sas i n

mal i gnant | esions and the |ike or slow cqoling which pronptes ice formation
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lesions and the like or slow cooling which promotes ice formation between cells rather than
within cells when necrosis is not desired. More complex flow 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 pm, the

inner diameter often being less than about 100 um, and typically being less than about 40 um.
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di anet er supply tube may provide the majority of (Br even substantially all

of )10t hegrenteratetaikings. St Pagerd GoblicafionINii. @00%/6¥5 424t 6A Hewdy Dozket Md 259 1Ghal

det ai | i t f d i | i nbodi t
and pr DRES). BieR RERERREL 208 G GreElea bRty Fad defbstif Frioeetics. - pat ent
Publ i CMicchIer@e S8 AHHSMIZMS ¢ AiteRhARYcoRRAKSI Wileh 48 2RbAorR00RORIDy fil ed

Decenber 2006 and entit I_ed "Dermal and Transder nal yogeni ¢ M'cr opr obe
Syst engegracteUhn datent Puidication Ne. 2880081 bfAtigmeynDegkst Noc¢d39d7-at ed herein

by ref ol S P Pub) j:cat i 2008/ 0200910 (At Docket No.
035017 DCBoDRBIuRR R Reareittei@lsi PRy Baotoflar HRY S b bRERREE

di 96| osksn&adll 16 £16a¢ withtvaiibss ARridiee BRBOditmAR Al Phdcipids bf Ypdrh@ss
alternative enbodi ments and principles of operation. [0038] The cooling

fluid igppgt efhd gﬁng} afi 38 Brdile FoRI sg: | Equid,
t hough [s ofrrgg gas %@ng?‘so ge% |tenj1relct gﬂ&‘?% f}é%g%e 36\(;‘?}% {CF%Q@%%%?C@%%M i zes
wi t hi n thaetlsen2G@as arag aldoebeanfehtatl py\t tfastwaperdf ziat liqid egeirized Wahiniresdie engaged
by the need]e. nfrolling.a.pressure of the /1jquid mxture wthin
needl e Sa@tﬁg Fgﬁi“\tpéﬂqf Yy aI&(g}ﬁanlp Eocﬁﬁ@ett‘éﬂﬁéngﬁg%a yvé‘? H?eﬁgq' e M2 3nd hence
the treRtaRRL MHRTPRNRLN BitdRRthiPhedd2d iubsUBtially Jo%h@fs'tﬂ@{eﬁlﬁ%fa!ﬁﬂjee
mechani'cal pressure relief valve 46 may be used to control the pressure
wi 2Ai n witen lumen3 & and hencdlegitreatmenttttmpéretusxenpésarfythe/idsue Aagniativeiyng a val ve
body s us?mhplgsme%hgrﬁlceld 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 temperatures. 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
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beari ng, urged against a valve seat by a biasing spring. An exenplary
relief valve is disclosed in U S. Provisional Patent Application No. 61/1
16, 050 pr¥Qi2819407§43Bncor porat ed herein by reference. Thu®CT{U0008p9283 val ve
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may be igRA] &ﬂgb?&hbmlﬁl e QhhiSer £d0NBsRIE hdRIRE ERBsht kda Géﬁ@én%ﬁes‘i'l%ﬂa' I in
U. S. Patent i cation No. 2008/ 0154, 254 (Attorney Docket .
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de escri above rel hesqon el ectr.ical C Iler and
har B B e D3P o § FRSPaRE i Bt Pio Aty §snEly SO he Rl s o

heat er b@it&%@hot@cdnﬂeﬁlbﬂrtmbe £Gagewedupplyl Wsinea Bakk LIRS isidantegdsaed t o

heat the coolant to a constant desired tenperature. Therefore, a suitable

power dseauseitifacilittpgibpedingmi{dheidayiceemRhysEigsorka &ersBot prvede Mg vtaReUdevi ce

t t
bt ¢ er g ircal B corditan bt P67 tnd Gt il el Bl FLHRE RAARIGELEN. 0 O
i s advaftsodgepuientislcieaieieacks, jiisaaas hiyt paves sbae viontl lefvet Rer dewvipts ifxjie a

physi ci an who does not have to rry apout el ectrical power cord dangl i ng
f rdth t RetigfaVYde o SR (éltsttﬁ%“’tﬁglémg e3 CBH]ldtCéP§P W&éleam%ﬂﬁfﬁeégo ng g so has

pot ent iial idy ABAR e §f§é pé%u@%ﬁﬂewstfﬁﬁa s%gegh@r@ cAAYEr rbRlrc EXBIRLG, 1T

the battery were ort out e resu coul d calise over heat i ng
of t he voodd thagbd dizmgdroluh bewbse ofgmajetiilag b@k&mukiealpcr pdsniradlyiempodedhe ani st er

and subsequent, cani st.er, rupt ure. only would thjs danger o hecause
o s PR Aaof B o B i D et P BB ANHRE ThRo Era or
physi cIt@@cc;r@ron&eommrlp@al&rﬂswqqer&wbtweﬂgtd i URVAB4tELouRBBY fel iRFhd ‘Bl Y.

Al'so, if the controller or other portions of the device were to fail, the

hedPer positipa smeﬂarleffqvermamrltgeanddwrstmgsh@ pasisteri Miresqvieyneniiering aewldpeand
bur sti nl%pfemenge%qln &4 sys{em ouﬂrgverﬁ? Q{Iérﬁéalti%% afi 8lf& pl%gssurization 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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i npl enented in such a systemto prevent overheating and over pressurization
of the canister, but this adds expense and conplexity to the device.
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aadCy JRBHR, Efeet R bl Felie oL hE b Emall IbRa B ElR el tiEowrehe val ve,

the batiirity/toBasibryddapseitya \For @Qeﬁﬂslataesy@@ﬁﬂl@dv‘ir}g 4 SROWBH0 LIS RickaTRGRlENt s as
wel | . Usi ng a notor instead of battery is advantageous because the notor
8
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be estifnied BY 2 GORAYCINI 131%% ﬁ f&éﬁg %”ﬁa’?é%reaqm%o%%& &ﬁ%&gﬁls glosed

bel ow are exenplary only an imting per| ment
1: Testthagamitertﬂoe1@5(B§eemdsldnusﬁes;ﬂétedi Caniftegtemberaeirp svad etopitotedemdpper limts

to batter apacity. For exanple, a systemhaving a 4.8 volt 350 ni Ah
dRel Theasf 2 RAKIP R Oéétltémt%tswa%ﬂ YRS Ke dRCEADTS, @%Saamqefﬂr B2 HRival

Ca”' St ef50, b%ttﬁ%&?ﬁfsﬁﬁci’e‘ﬁt BEALEY toBGIETH u?ﬁch% g&ﬁ%&od@ﬂ&c ?H%?erbat tery

was fully charge wed to conti nuou heat e cani ster 1050
secondsandrfuitherchepd, &1 ¥d.is Gairlios tesughdopersathir typevakcamstert ored and it reached a
maxi mum of 81C wi t hout canister rupture. Therefore, it is apparent that a

4.8 volrpo£Ro Eﬁibiﬂ%?etntt er W 1@Polt DEWdw s sElly %@%sﬁwé@foh%tbaa&@ dRe&idedan 8

gram nitrous oxide cani ster and furthernore, is not hot "enough to
bur st tdbpge trylimae@ine@ahl Bower, W{immspu@sbesupmtozhe gnist@pol term@raiover suppl y

Was s Ubv'vszttsl rﬁgrtu?orecf untll }rlleeca%?s ér%rl ture S hrs? 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 order 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.

25  Furthermore, 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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above in Experinment 1. Power was continuously supplied to the canister and
tenperature was nonitored until the canister ruptured. A first canister
rupt ur ed WO 2089158B8d a second cani ster ruptured at 1380ECTR003LEBHY

cani ster ruptured after 1250 seconds of heating. Therefore, the canister

shoul d meh Hx@cheRher tabsieeraapiiRd il the L3886 RetiMTEE agroedigs abthy | ess
than a | ower tenperature in order to allow for some margin of safety. A

| ar ger feleping. si ze (here, n=2) is required in order to obtain a
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not be heated towotggg%lﬁp%lgg or 888 BlfisplipaRer ature. [0044] A safe battery
capacity that does not overhedt and rupture the canister may be cal cul ated
as foll ows usi ng Whit-hdasaeqpemrdtabent fanstart=h2d Wb 1250/ (t0sed perdroubed

above. From Experi ”({g \% tehhe power required to burst the canister is
esti mated accor diorﬁ%' oV eHEOPBt | owi ng. Current delivered with 10 volt supply

= 10 V PhetiaW fr@h FperiBRS: cJRENRS tHietHowes estt w63 Milkidmyotr BHREY WorldHavy * 2.5
A, or 25 Watts. Anp hours required to burst canister = 2.5 A * 1250 sec /

(3600 sesmffpaentivepacity torudwgeise eampsidrodyotyal battegp apeacity wasrpalpdated to Wit t - hour s

required to burst.canister. = 25 W* 1250 c / 0 sec per hour), or 8.68
Watt-hours. The O%an?@ﬁlilgg’e?‘?%nf&% Vc/ozﬁﬁi’ ?rrrlsif)%a PSthe 4.8 volt 350

m | I'i anp- hour batFonFeYd&\lWHré’ﬂha)Sev*m.SlUfArhfiﬁBI&CWQMi ty to rupture the

cani ster. Actual battery capacity was calculated to be: Current supplied to
heater = 4.8 v / Wathhoys deliveredaip 2 Waliet 102 $e¢3600 secpeg houn, or 116 anps =
5.62 Watts. Watt \Q?H_rhgmgel ivered = 5.62 Watts 1050 sec /(3600 sec per
hour), or 1.64 Watt-hours. Battery capacity = 1050 sec / (3600 sec per
hous) * 1.17 AnpSBattery capdditysphiuges,/ (9600344 pad Hdureirpd Adumss, oif 348 Arhfre 4. 8
volt, 350 mllianp-hour battﬁr gges not have adequate capacity to overheat
the cani ster and Ho¥Ts; A3 BH al%/‘Pl PMisi cal |y safe given the parameters

descri begls aROUR vditN 396 BliiakiPB-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

15



provide a 2x safety factor, battery capacity should not exceed 4.3
Watt-hours or 430 mllianp-hours. One of skill in the art wll of course
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and battery as well as other factors such as the type of canister,
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cool i ngnamikllg Oﬂbiolg@drmﬁé@lritm&feeeﬁtrdﬁwj tdeutamplicatly shiiSofl ﬂletdmzesdﬁdnhaur f ace

adj acent the needle |nsert|agn site before, during, and/or after insertion
12d5and>ae$6y€9§éﬁheseeé’a?q intpTva ongd ﬂf@ﬁ%ﬂﬁé@&#@%&%kw@f&w phiFredneRti ssue.
Upon cgmp% %n of the cryogenic cooling cycle the needles will need

addi tion time 123 to thaw fromthe internally created ice ball to

al l ow f aI f the b u hysi.cal tion of the
t ar get [&3% H'%Fnlbﬁcrla{%%cg de]cz%ftﬁ tﬂtlebé ay ?Hfsflﬁdgjttg ﬁg Tpeat sk | es,
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with the refrigerant valve shut-off for as short ti e as possibl e,

pr ef er aiobingiariéer hesting eamltisapphed o t|b¢ atximablly nusnld@n lecatien eriel$] 8, andthE |y or

ramm e contr.o r to auto i cal hut e, val ve and t hen
P 8L AiohR BB . b ber 8 AR 4B ptealel s fuly g pEReL o
not i T Gaderted offy 4 fe@ati®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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be di spnseporafed hdtkin Bhecfhene)i ece may optionally be di scarded. In sone
cases, the power source used to provide energy to the systemis a battery
and thirgodRy Bt 8P F0dwHrt I dal [ -rates

t he nee[d??}% ofr ¢ Fi gsﬁﬁﬁA— |%ﬁ%‘%§ﬁf§?§ﬂ’e¥]§?‘é” g’S&iCt%{l%gé“‘f&kgdr'c‘gﬁ a#({)#g%‘“rgh a
pat i entefectakanbSteanwbrarys long-hema@stog at ledst @athe ntontlisseugaik) oAktear cryogeni c
cool i ngp fluid ia, neat ed .an& in i nj?e ted into the needl e 26 vi.a supply tube
36, a MEETYIGYVOHICHSITGHE CHPLSHAY PC [WEIEST BT SHPPIRIERE PRORIGSISMRYCt T he
degir edchRNPPRIviNIm6fe 18he-1RARE cANRAE beATitOfHaN S drBtif A pbhtSsi¥ fray ERRIbEQO! €d
region 99 may be controlTed and shaped to treat varying tissué vol unes.

[ 0048] nanvinflaremptosy celhdepgh. WibauineAammetipamatmalgsysctianbealingmdocessss esynmay be
appl i eq t.o .dif i target tissues.to as to achieve t.he desired .
Feroaertergibis SRy ohisE Tt iyl AGabBpf Bl iubSn SR igiiecrosis)

Publ i cakélefal Mascle 2201Tit0de8 Al brRAALLIRLARY B8 BdBMhatibOt WihbeVinBbGation,

i ncorporated herein by reference) _50049] There is a wi ndow of tenperatures
wher e apelprebilizaligihmag be Havied 9T aygidesh opaptotic wilidsath masreBeceravssta mess

| oRg-t ] ..ar.yea nent .
witfe nadeb iy bRl m ERRe R o FR R o R T S o Y FAGBERET "
act ual lggngrae\ ielectueiof apanosid aslnaetpsizasieilscploeiteflonglatiigor@emnasins .

Apopt osi s y_exhibit a nop-jnflamuatory celll??ﬁ%ath. W t hout inflammati on,
nor mal OFBER BeT e zrqusgope & §55hsy 2 PETeRftsieedmay 1BRnidgedtiny muscul ar
) ur T ARG oGRS Paieb s hNAL 8 1BRELAS S LycrShieh e
satel li tggcsgﬂg nayaﬁt;% rrstl)bi | zeeﬁ ISJI&} frl aﬁn!%é{tﬁ%)r?gﬁ\?\?% eo I ﬁ%@éﬁ}%ﬁgon,
such nobrdipese tissnespsipchifat béllsircgmiemte divforandy thahpopcttdets.cel | deat h may
reduce nuscl e mass

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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and/ or may interrupt the collagen and el astin connective chain. Tenperature
ranges that generate a m xture of apoptosis and necrosis nay al so provide

| ong- | astWAGIWYO7pBBmanent benefits. For the reduction oPCAAISAWLE62BLsue, a
per manent effect may be advantageous. Surprisingly, both apoptosis and

necr oSiWwWHRYIPCRAWRED BRg-term or even permanent results in adi pose

ti ssues, since fat cells regenerate differently than nmuscle cells. [0050]

Wil e the exenpl ary enbodi nents have been described in_sone detail  for
cladity of under st andifgysed foyicayngtarest Hpgyedn 2 Ratigniraid YFteRo@msig ons,
chapges, and adaptati R I 1 obvi ous to those
as SRilied in th%%ﬁ?%ﬁé’@?% ﬁ%@%ﬁ%@&%ﬂ%d?ﬁ%@%%% H‘?aﬁ@enti on is limted
sol 8ly by the i ndepasdeetpreicdiaving\Wprdxinfal porloMEDILE! tidsudprysteportion
treating target tissue in patient, said system conplising: a, bod

confr i $ifig lunen teed ewf’gsne%ﬁrl}drfgnr@ﬁm?ag@flaﬁfh f_ila ﬁmlwgﬁﬁ‘hﬁ?f@? syrpheRatbne pr obe
havisng . pnoxt Bl HiBes rsh@ﬂdmgdﬂtaﬂwmﬁ {2548y Bh I PR 1h87ar88disud UTEN

t her ebetween 1 n fﬁ)wd comunhi catifon wth t%e cooling refrigerant supply

pat i, ttheuglh akkiastrfeceeofghobsieakt endi ng distally fromthe body and
insertable into the.target tissue, through. kin surface of the patient; a
ref /i gerant sour @erefrrgfragﬁ%mgg@ﬁwﬁly %“Pﬁgtvﬁg’ ﬁﬁahﬁﬂe%%ﬁ??%%e%%ﬂ%@d& ing is
I ni gi atiﬁi@ateapﬁeﬁi@r@%ﬁsli@% lifeh BRrdbyBBOlANBE PRIbGRARah Padhbet Rrghte and any
adj acent target tissue; a heater elenment in thermal engagenent wth the

ref Pi gdissuet source; and a power source adapted to provide power to the
heat.er el enent there eatjng.the.refriger.an ou in_the power
sogbce has suffi & eeﬁ{jgﬁf(%vn\}ée? ]tngh rreng% ex%%?éergl%tr‘YlEghet?lgﬁ%f% erayel\{gﬁjgc ’?ne(fr]rperat ure,
andiwherei n the powesver SOUEEaIdpas tb peafidd givesrto fRWREtet Oleinent thédeBy hedtiigger ant
above a critical tenperature which results in rupture of the refrigerant
soudPce thoreliigraan yayrss, wwhereip dhgworver gpace has SFacigy dpwer i st the sefpigreata g
quiek dj.s i sm di sposed near a distal end thereof and adapted
tolgel ?g%ﬁ%ﬂ)@/&%ﬁagﬁig,%ﬂat | east one probe. 3. The system of claim 2,

whérdei n t he qui clkvitiran tiengoter sewhe hassinsufiojpnt e 2o bdue die refrlgemnaatapiced to

prevent refrigerant from fl ow ng al on he refrigerant fluid supply path
05 e RgBEP S e SEER S PP ORI BEMpEctant souice.

1 2. The system of claim 1, wherein the body further comprises a quick

2 disconnect mechanism disposed near a distal end thereof and adapted to releasably hold the at

3 least one probe.

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

3 fluid supply path after the probe is disconnected from the body.

1 4, The system of claim 1, wherein the at least one probe is releasably

2 connected with the body.

1 5. The system of claim 1, wherein the at least one probe comprises a

2 needle, the needle having a distal end adapted to pierce tissue.

1 6. The system of claim 5, wherein the distal end of the needle is sealed so

2 as to prevent the refrigerant from flowing therethrough.
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4. The systemof claim1l, wherein the at | east one probe is rel easably
connected with the body. 5. The systemof claim1l, wherein the at |east one
probe conPi28WN7338eedl e, the needl e having a distal en8CAAERAH62282 pi erce
tissue. 6. The systemof claim5, wherein the distal end of the needle is
seal ed so as to prevent the refrigerant fromflow ng therethrough.7. The
systiem of clai m I7. wheTigi systetteo ficgfihi 19 haftin e wRigeaniut&asndriséd ster, the
cani_ster cont aini ng% the refrigerant. 8. The systemof claim?7, wherein the
canist RNEBRThe sandster confappgthereliiesiant.o about 35 grams of nitrous oxide. 9.
The system of claim1, wherein the power source conprises a disposable or
reugabl e battery.s 10. Tiiaysusl @M € WHeid e tAEEEE BorhRifscDRURT RS CC
conprises an alternating current power source external to the ho y and

t et Ber eylarh e plaiud 35 gramsferigous axiddier mal fuse is electrically disposed

bet ween the power source and the heater. 11. The systemof claim 1, wherein
the critical te ratuge is Iesfs thﬂ\n %bout 80% of cani st er. burst
tenperature. 12. “The syStENeBOIEaI ), VhSIGHLIEPAVER O Ui SOPB St Hper at ure i s
35 € Ispoddife sSyhemIcbatetyai m 9, wherein the battery provides electrical
energy at |ess than about 5 volts and has a capacity of 350 m|!lianp-hours
of current or less. 14. The systemof claim1l, wherein the power source
conprises a reusdth e baetsyptgm ofglaimte whoreiteihe GPWeET surseIwmpiies & n t he

bat ter ' i ' rk1t:hi i ry. 16. The
systom FERhs Sfaf pl B G e HedBa0nd IABUEAR BRLbERRINE ) )"0
ref 8i gehantal fusens dléricAly dipesed etivben the pewer sbirce Bnd tisy/lsdaesm of cl ai m 16,
further conprising a notor, the notor operatively coupled with the val ve
and_ adapted to actuate.the valve .18. The.system qf claim 16 erein the
val Ve is manual f}tlact eegéf.SteTQ’.fdﬁ’I‘@%sV’ iR CE‘Flﬁﬁﬁ?@PerFtBFetlﬁ%‘is\é\@@ﬁ‘pri sing a
conbr olabgiit ke6f Ednfstdr!bird euiRheestud t h the power source, the controller
conprising instructions that, if executed, result

1 12. The system of claim 1, wherein the desired temperature is 35° C.

1 13. The system of claim 9, wherein the battery provides electrical energy

2 atless than about 5 volts and has a capacity of 350 milliamp-hours of current or less.

1 14. The system of claim 1, wherein the power source comprises a reusable
2 Dbattery.
1 15. The system of claim 14, wherein the battery comprises a nickel metal

2 hydride or lithium ion battery.

1 16. The system of claim 1, further comprising a valve adapted to regulate

2 flow of refrigerant from the canister to the lumen.

1 17. The system of claim 16, further comprising a motor, the motor

2 operatively coupled with the valve and adapted to actuate the valve.
1 18. The system of claim 16, wherein the valve is manually actuated.

1 19. The system of claim 1, further comprising a controller electrically
2 coupled with the power source, the controller comprising instructions that, if executed, result

3 inrefrigerant flow from the cooling fluid source to the lumen.
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inrefrigerant flow fromthe cooling fluid source to the lumen.20. A nethod
for treating target tissue in a patient, said nmethod conprising: providing
a cryogerWVe 288W078B88havi ng a body with a cooling fluid s&6BIUS2004{0p928%
cooling fluid source, a probe coupled with a distal region of the body and
having a lunmen, a heater elenent in thermal engagenent wth the cooling
fluild source and 2. powemeslodr foetredtidgttanget tisoge MmaOddtiegt, fdidintktisdur ce with the
hea&er, t he. power source providing power to the heater, wherein the power
source REPISEE i ci ent power to heat the cooling fluid to at |east a desired
t engerature and 58 o : ' ffd o Rﬂﬂg at the
cocr)rlB ing fluid ab\éﬁ\;gvginrcé raidt? %%ﬁ%ﬁ%g?%ﬁgﬁg%? gﬁlﬂ&raedsog?lﬁgh}ln r %lty (r%g{}gf t he
cooKi ngobling Huidcanice, a probagoupded Weh pdoite regiohof the body gret haviresummeanal

cool.ing the target tissue with the probe so as.to renodel the target

{1 sSue hestgf cloficAtia herRRbnatecm it iR drelie e SPuHEr GOIE SeURHr | ses a
batkery. 22. The yBf e @bo A I 2durc¥ARh ehdhdaht®, BBbbREYsoRFR\WrSA8ing

el ectrical energy at |ess than about 5 volts and has a capacity of "350

m | [ ampwm@egﬁat@mwhémnﬁwnowssom hapiseifickmhpewerfto dieatithe o@plingifbridi n t he

j ick | bydride b 24 The nmethod of
Gl arm 30 (i AR ERaRlLE AR B PRIV, BR e koo PR MR o e

20, 9whehecdolinheluid didveal critienipempératue which260@s irk@ptufd ef e tchbslcheofiuigl ai m 20,
wherein the probe conprises a needle and the step of engaging the probe
corfri $E¥CHi ercing a skin surface with the needle into the target tissue.

2741 The nethod Ofﬁn%%éqh%%mmﬁﬂ%t%%?biﬂ?‘rl%%dti ssue conprises skin. 28.

The net hod of cla ereln i ssue conprises nuscle. 29. The
mettRod of cl ai m 20plingthe eargetttizeuestvah tlaf prolendol 43go eanqdel gresageiidstg t he
target tissue to at |east 0C.30. The nethod of claim 29, wherein the step

of cooling of the.target tissue.induces necrqsis therein. 31, The method of
cl a&m 20, wher ei ﬁlt heglg‘teé’ﬁetﬁ?&JB%%?lméoe’W? g’@?"&i‘?&W&‘? THYPIHES Peast sone
of pheweggling fluid froma liquid to a gas within a distal portion of

1 22.  The method of claim 21, wherein the battery provides electrical energy

2 atless than about 5 volts and has a capacity of 350 milliamp-hours of current or less.

1 23.  The method of claim 20, wherein the power source comprises a nickel

2 metal hydride battery.

1 24.  The method of claim 20, wherein the desired temperature is 30°C.
1 25.  The method of claim 20, wherein the critical temperature is 130°C.
1 26. The method of claim 20, wherein the probe comprises a needle and the

2 step of engaging the probe comprises piercing a skin surface with the needle into the target

3 tissue.

1 217. The method of claim 20, wherein the target tissue comprises skin.

1 28. The method of claim 20, wherein the target tissue comprises muscle.

1 29. The method of claim 20, wherein the step of cooling comprises cooling

2 the target tissue to at least 0°C.
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the probe. 32. The nethod of claim 20, wherein the cooling fluid conprises
nitrous oxide. 33. The nethod of claim 20, wherein the cryogenic device
conpri sesW8 20HV078438nd t he net hod further conprises the ECEAS3H0946228At i ng
the valve so as to regulate flow of cooling fluid fromthe cooling fluid
source to the lumen. 34. The nethod of claim 33, wherein the cryogenic
devilce conprises 3. notTie mpRo@bf a0 veitkroth the sidpeofabligg ante tdhgetnmtod
further. conprises the step of actuating the notor so as to actuate the

val de. ! @‘?Ceﬁ'ﬁ%crﬂ%ﬁﬂ’ﬁﬁ%f claim 20, wherein the power source conprises a
first battery and the nethod further conprises: decoupling the first
battery fromthe ggryo j I i N tantially
di séharged; and C%Upl ig%g:'Igetgg%gﬁﬁa%@l?@efvg&\?\nnttﬁé%tﬁlggﬁ(&g%%r???%gg%i ce, the
secdnd dyapareting déastjsane dicths coglagt flad Ipnchbquié th a 86, witie anksthiqebriodn ef ai m
20, whetéei n.the power source conprises a battery and the nethod further
con‘sri S eépmlbg'chargi ng the battery after it has been substantially

di scharged. 37. The method of claim20, further conprising the step of

di s¢onnecting t hes2pr obEhefrhetivd beciBiadyo, aitidrédh Seaodiing ltideorpeles niddus A
system for cooling a target tissue in a single patient, said system

corrﬁri SHXF'F&": a probe having a proxinmal portion, a distal target tissue
engagi ng portion, and a cooling fluid supply |unen therebetween, the probe
i nsgrtabl e distaldyy i } : i ng: .f{.ui .

cont(:? aining a quan%3i'tynlz)}% r%éc}g?(li %Q%Fu?%?a{aé?%%g%ce&?%ég glr(%edr?tv lch ﬁé&#&?‘%f engaged
wi t B t helveaol itigmethod durgien comprises dhastépao f tuatiog theowmbre soaisite ecgathapfles t o
proyi de .power ta.the heater el ement so as.to heat the cooling fluid,

wher ei ﬁffﬂi\g?%{}\‘gfif@gh&l@goﬂ éﬁ?‘&ﬁcamﬁﬁé% It o heat the cooling fluid to
at |east a desired tenperature, and wherein the power source has
insufficient powsy. to TRahethtBoldsihi 19 wWHebtilthe cryogenic device comprises a

2 motor operably coupled with the valve and the method further comprises the step of actuating

3 the motor so as to actuate the valve.

1 35. The method of claim 20, wherein the power source comprises a first

2 battery and the method further comprises:

3 decoupling the first battery from the cryogenic device when the first battery is
4  substantially discharged; and

5 coupling a second battery with the cryogenic device, the second battery being
6  at least partially charged.

1 36. The method of claim 20, wherein the power source comprises a battery
2 and the method further comprises:

3 recharging the battery after it has been substantially discharged.

1 37.  The method of claim 20, further comprising the step of disconnecting

2 the probe from the body and discarding the probe.

38. A system for cooling a target tissue in a single patient, said system
comprising:

a probe having a proximal portion, a distal target tissue engaging portion, and

AOWON =

a cooling fluid supply lumen therebetween, the probe insertable distally into the target tissue;
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above a critical tenperature which results in rupture of the cooling fluid
source, and wherein the battery has sufficient power to operate the
cryogeni WO014E5438 cool the target tissue adjacent a pPGTAIS20)/063282
insertion sites so as to renodel the target tissue and cosnetically enhance
an appearance of ddvelipgfiugifourcd@onfiiengsy gt aunito! ccoloﬁhgrﬂﬁﬁ wherein the

cooling fluid source, co | ses a | e-use cani ster Id|n e coolin
fluPd. 40. The sydicaF S%Ph‘i%%fy W%@geéll"ﬁl cpalingy éB‘r‘Fﬁg’l @Bs | ess t ﬁan
4507m | 11 anp- hour sy @frcatgoet so&l‘celadaﬂ'é% 18 YRIVRIB Rfw ek It@ﬂh@hégter YheERi @ akhe

coollng fluid conprisés fromabout 1 gramto about 35 grams of nitrous
oxi 8e. tdBecatThecw)jisgdmidf clai m 38, wherein the deS| red terrperature s 300C

43. 9The system of }?elree}ln r%e?)}?dwe%ource ﬂas su?ﬁc%er:nttplogv%} to Keal the %E)o 1ng ﬂu1d %o gp

10  least a desired temperature, and

11 wherein the power source has insufficient power to heat the cooling fluid
12 above a critical temperature which results in rupture of the cooling fluid source, and

13 wherein the battery has sufficient power to operate the cryogenic device to
14  cool the target tissue adjacent a plurality of insertion sites so as to remodel the target tissue

15  and cosmetically enhance an appearance of the patient.

1 39.  The system of claim 35, wherein the cooling fluid source comprises a

2 single-use canister holding the cooling fluid.

1 40. The system of claim 38, wherein the battery comprises less than 450

2 milliamp-hours of current.

1 41.  The system of claim 38, wherein the cooling fluid comprises from

2 about 1 gram to about 35 grams of nitrous oxide.
1 42.  The system of claim 38, wherein the desired temperature is 30°C.

1 43.  The system of claim 38, wherein the critical temperature is 130°C.
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