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100011 Wieeopressest i nvention is generally directed to HedVE " Héirces,
systens, and nethods, particularly for cooling-induced renodeling of

ti ssues. Enbodi nents of the invention include devices, systens, and nethods
for applying cryogenic cooling to dermatol ogi cal tissues so as to
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exposed surface of the skin, Enbodi ments may be enployed for a variety of
cosnetic conditilbOR (GRBNHal 1ty AJyD WHER@RM%SHF&TS and/ or unsightly
effects on the skin (such as lines, winkles, or cellulite dinples) or on
ot her surrounding tissue. Other enbodinents may find use for a w de range
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desired change in its l?’éﬁh@glc%{r r %ﬂ%@ﬁ%ﬁ%ﬁmy tenmporarily inhibit
cont r@ebionTaé pRséi soleatiswisagntlly edewed dppestaneeiced, skithas sagd wrinkles in
the face associated with contraction of the nmuscle. [0002] The desire to

r eshapethods, patisuipds for weling-ndyechismad e hetf Hssues. thrabodimereef the defornity or
merel.y.t Q. enhance ' .8 0N 1.S ks L ced by the
gr owi’ 6611318?&@%%@%{(}%%%? %gﬁg’%ggﬁh%eﬁoigg%mgg;gﬂ,é%e%lﬁgg%fér ornmed annual ly,

[ 0003krivBRiogad ety @sasab eclcniendetotio] @iangen:t vepsititasel@ppedrance of the
skin by reduci ng |l ines and winkles. Sone of theﬁe procedures involve
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t he mation of the undesirable winkle is tenporarily eli'mnated. Another
exanpdrepawtrilynahivdcentrictiah of e smstleso vy taterwdet 2ppsarmpeorHarcapyd vihbklee a

cocktaj. |l of hone thic nedicati.gn, vitamns, and/or drugs approved for

ot hef® thﬁd{f?@ﬁsﬁ%ﬁg&fg‘mlﬁfg%?célaﬂiﬁﬁﬁ% THE %skin to deliver healing or
corrective treatment to a specific area of the body. Various cocktails are
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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

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
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.



Devel opnent of non-pharmacol ogi cally based cosnetic treatnents al so

cont i NYE§ 20fpRAFssgXanpl e, endernol ogy is a mechani cal basedistiwnapys t hat
utilizes vacuum suction to stretch or | oosen fibrous connective tissues
whi ¢ re i ' ed. i he -di i e. 0005] While
soroP HsrBR Ll R PRRGR RRERA R NG FoF 1 es,
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drawbacks, particularly the dan ers.as.ocufte? i.th injection of a known

t oxi @7 4eR58R ARES PRSIV PR HEIIIC ﬁ@%ﬁéﬁ% 5 tha gigeled aBpeeraceet i ng unknown
and/ qrpyntested cocktails, and the like. Additionally, while the effects of
endernol ogy are not known to be potentially dangerous, they are brief and
only mldly effective 0006] In Iight of the above, inproved nedi cal
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al t eppAkiMey\hedmlger pperianceith e véaknoenharit swswhie mioaypatiep| ace
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Thesé new techni ques are al so proni’si ng because they may” be perforned
per cticgneobisdfiand shhygnddlyyeffeodal or no anesthetic with mninmal or no cutting
of the skin, no need for suturing or other closure nethods, no extensive
bandagiond. RBehd drthd Sbve infRoRIUh &g deFicat (Ejb%!%erﬁ@%@h&tfﬁﬁ@hﬁliﬂﬁg'ang to
extended recovery or patient "down tine." Additionally, cryogenic
t r eatayeptrsc appeoadhdo inteldig tbltissugibagebednayomapd ouruged!y forfmamentat ment  of
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and greater ease of use. c1[0007] Wil e these new cryaogenic treatnents are
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pr obgndrsvdddosEte adultdt Thede hew gehnineadraelt parreaing lekrisgeignhay bal so
referred to as cooling fluid herein fIOﬁs,thr ugh. t he Brobe an? pr obe

t enpesr BrEd DEREBIBRRIEY W GHE ! &l Torrgce it w&n niggal op 80 fPEBe of BRar d t he
probg . . QX ' e, Rr : hSnd hn8eRtiggtorw th and
pier%@g%@ﬁgégﬁﬁﬁﬁhgﬁgOﬁgg&%ggmggn%%§¥$i%ﬁ%ﬁéggmgﬁggﬁéﬁglggatfon(glong t he
pr obe iemisimyormive fhaicks penidibnting o axtendpd tiseverly lconehgit{ hevptiolse to be
inserted tqQ variabl.e depths while.retaining. skin contact. This region of
t he PROBeTn BRETHE TRy Ba G B a0 Ay e’ SRS e yleRely T o
bl i streidiGoShel s/ RlicRhABRBIAL i RRitohD erRft@tialll oL heisdrs),rabl e to
provide a cryogenic device that hel ps control tenperature along the probe
t herpabycubdrhi where thy teavastte thayibs uevidebvith greard aganegyendraptplelotbre, it
woul d_al so,be desirabl.e to provid et hods. for controlling tenperature
aloﬁﬁﬂ?ﬁﬁﬁgfﬁﬁdgﬁﬁﬁ Yde™Ra gﬁ%%fg%ﬁgﬁg§%o mininmze the unwanted tissue

cooling. It would also be desirable if these tenperatung gontrolling
f eat{00®H waihele shese newSryaseRiEdTRRENITHE PTAry SHENtA &4 tRdrohpbieBinsraii’e. BRI EF
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t i SqKesnerMara a8 petl dkit6 aldiy untvheted tiese mtjuiynwerdfdcom aredsatrse the prebdieds and
apparatus used to facilitate he?ting_ﬁgd cool i of a.crﬁpg!nic devi ce.
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t hat "conpri Ses probe ‘and a heater el ement. The probe has a proxi nal
" 1 egipesbeanaaal tHe ptobk hitbs sugropines! pprignrod ghagrrobamd! tutels eetrdact slidredt i s

di sposed al qn d/{ or adjacent. the proxi.nmal .regjon.. lnserti di sta

or oBET TGN Bugr BAokeRoaprace B R R BR e b % BBt T Ssve.
The jshERRht (RAPSFAE WIBway thBgrddeex beralseipfdober il aBpths witkia sssiathgand
recorded along wwth the tinme of the neasurenent. The slope of a line
passi ng through two pointris determned, with the first point being defined
by the current tenperature and tinme of neasurenment and the second point
bei ng defined by a previous neasurenment of proximal region tenperature and
time of neasurenent. A treatnent flag is activated and treatnent start tine
is recorded when the calculated slope is less than a slope threshold val ue.
When the treatnment flag is activated, the proxinmal region of the probe is
heated with the heater elenment. The heating paraneters can vary and may



[ 0010] The nethod may further conprise repeating the above described steps,
sonet i NBS »afde3g as the cryogenic device is turned orCTIFRO@IBIIEN C
device may further conprise a cooling fluid supply in fluid commnication
with sgg?cd?lré €. ThIN@ BRI NG bhdkdd [RERRL YeiFas1d Which can damage the skin in
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target tissue ma ri s kin or, nuscle,and .t obe .may. conpri se a
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seconghiurkhe=pd Ap &fst BFanivaathe puaxidmle anégiperatgtay conpri se adj usting
power to the heater el enent based on el apsed treatnent time and/ or current
proxi mal region tenperature. The duration threshold may range from about 15
seconds to about 60 seconds. [0013] The nethod may further conprise the
step of cooling the tBR#H SUMEARKSOCHTHRANVIMNITAY get tissue is renpdel ed

or its function is affected and the tjssue renpdel.ing ajters a e of the
oki nIQ9RY acke Predt Bgonat saR LBaT e h S e oy P T, oc
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tissue. e method may al'so conprise activating the treatnment flag when

pr oximetods egd eppargnpesedtia fasilitale hegingtandreoaling pperapesrec €eieshol d val ue, and
recording treatnent start tinme when the treatnment flag is activated. The

t enPROBLHI 8n bIFr e Sedct ok pecseMYnvanigs, £ meod Fotdondolingacapauturd i L.
Sonetinmes the nethod al so includes cooling the target tissue such that the
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a target tissue in physiological connection with a _puscle, and the cooling
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t he n anot her aspect of the present invention, a method
far pentf@hdrtnFht elopenhs inepissing tooygybw poidevs determanpd, ivatdsthpfimsti di ng a
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with the target region. Current tenperature of the proximal region is
neasuemdreamndt.r Adontiecht dlag igackiveisd eheé teptmenbstart himere ssardeperhen g ope i s

det ecramu a%gd glglge IaS Ié:sis WarPR aﬁéﬁe”t%:etsﬂ&%%f‘ue?‘ \{/f-lénstthe 91%Ltﬂ{ent flag is activated, the

proximal region of the probe is heated with the heater element. The heating parameters can
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vary and may include a delay time before delivering heat and varying heat applied during
treatment. Heating is discontinued and the treatment flag is deactivated when elapsed
{reatment time exceeds a duration threshold value. The treatment time may include the time
desired to maintain the probe in position after refrigerant delivery has been terminated, in

particular to allow the probe to thaw prior to removal.

[0010] The method may further comprise repeating the above described steps, sometimes
as long as the cryogenic device is turned on. The cryogenic device may further comprise a

cooling fluid supply in fluid communication with the probe. The cooling fluid supply may



WO 2010/ 075448PCT/ US2009/ 069304 and a second point. The first point is
defi nedvyotolesasirrent tenperature and tine of neasur @EHS2HHPIRE second
poi nt defined by a previous nmeasurenent of proximal region tenperature and
ti me Qf, R8s EesR  ontAnib SRNTEIHu § oot 1§ a1k BY atetk yheplikheuslQBgad S | ess
than a slope threshold value, and treatnment start tine is al so recorded.
The pitoxismedide.egi on is heated with the heater el enent when the treatnent
flag is activated. Heating is stopped and the treatnment flag is deactivated
when rgd A s ethd fafat TRAE nldyFBrpXeesds oantuslath®hethoieshol donpdisees nébir heat er
el ement may be in direct theiinal comunication with a target tissue or the
t her maf theofisruel Barrtivmthesista @rehcdcging TAYGHEIPTISE OBISTS s sk surfagpdither aspect
of the pr i I a systemfor treating target tissue in a patient
conp%asrgegﬁgéelg%)@gﬁag%rtllg&éet | east one cooling fluid supply path and at | east
one probe having a_proximal portion, a.distal .tissue piercin ortion and a
| ured00I3Er dB ST SATLOTRREN S e RO STRER PR oR R FRE T B OWPPTERE cool i ng
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coupled with the |unen ch that.when coolj is initiated, cooling fluid
L onromate 10 R SEHER D EoT T o EHG b O L ANeD Syt Deaivora) get

ti sspeinAmleatapril KIRAhg hswel SRRSEhiad @seNbaddionlPsbdrabapRht P and a
processor system conprises a tangi bl e conputer readable nedium The

t angibl/er curpptpeximdaeEpl ErpsHivn HAs dargsios dramoddnry garesdras 2Rt Pol t he
heat er el ement t mai ntai ni ng the proximal portion of the probe at a
di ff%?”gﬁﬁ‘hs&oéﬁﬁ%%ég)te{’fgée%tshan the distal portion during at |east a portion of
the treatment. [0016] The program may activate the heater el enent when a
sl opB088] a Tihe methad mak §ut awrap%%e%%stfnggwﬂ& et e SP?fh@ab%lgsi ng
thro K7 i 3 ; Pl i [ efi ned by
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readi ng. The curr.ent ten‘g rature.rea,ir{ and the.prevjoys tenperature
r eadiIRYEE MR AERE" HEfHE St ‘?‘H’@ OSFIGRT A %@?QWSB?" ?ﬁ%mﬁ{bggér_la program nay
deac&&%ﬁ%@%{?@m#ﬁ@%@&eﬁﬂ% Bh@ReLintd] Sk SERpeidife eXReetan 8 duration

t hresh ue. "The heater €lenment may be novable relative to the probe. A
spr i tagipetapire threshobhvadse, and oichrdpg tregjoent vas fimcarhendhatedment fegisbe operably

coupl ed wi,ith. the heater, el.enent, so as_ 10 ¥ nt 4e heater

el er?@ﬁf’atF%'l 2{1? E]F@“RGBEgWﬁémE?}b valgp agr%%%e I%l%aﬁyl%g%&rrg]r ieds% %Og{ %J(? ality of tissue
peneddnadtini (A8 8RS aldc00didlies dbolihg He tanet fivte ashabit tof tak e tpsedent
invention, a systemfor treating target tissue in a patient conprises a

bodyemavelng and thedisste romedelo alisgs ¢ sharg of thspkin yatepe. arfyroipapelizeor WO

2010/ 075448PCT/ 1152009/ _ . ' ' i pr oxi mal
por tVEN Y QY€ RF tgg ﬁ%ﬁgf‘g%? Eﬁgﬁ%ﬁﬁ%ﬁggﬁg{aﬁﬁﬁkﬁ%g ﬁ%@%%@gv\ggn, The

| ungpe ffal%bla At & higher ©ERMBRANIre 8ianahe Wistah rdgien, cliad haod sy dusiprbinppat h and the

means for thermally engaging fissue extends distally frgmthe body and is
i nsepekitg & et SUEn PAY Yoo Lrk et ot e él“%‘%lieﬁf’éid%? a%ﬂﬁl%fm%e pati ent.
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coupg?régér\?\ﬂ)ﬁ@%g#gﬁeyﬂ%gudgﬁ@%ﬁ&vﬁen cool icngplﬁesal ini tOi a?ed, coél ing fluid

f | ous tHerfathessbeimed withhenehotionadlthewgusdie neans for thernal |y engaging tissue
and any adj acent target tissue and neans for heating may be di sposed

adj mcg tRGnBIHRX bRk dTOKE bi@fent AvRADSE ISR SY Slr@BFRESITRE t@@fr@uicangi bl e
comput er readabl e nmedi um having a program configured to control the neans

f or chegtiingevice celprisasipnedilmgrgrydasnpy GxiogalbmposE grprale #ddl idaarent

L e A e 580 nh1S g IR BnaP RhkdnOa Wil kB §RANERARAL harOT the
element is disposed adjacent the proximal region. The distal probe region is engaged with the
target region, Current temperature of the proximal region is measured and recorded along

with the time of the measurement. Slope is determined for a line passing through a first point



[ 0018] The program may activate the neans for heating when a slope of a
line i sybessidhap a sl ope threshold value. The |ine mpCIpaRst¥BPIdgh a
first point and a second point, with the first point defined by a current

t enmpefAtidcBon BRFhN AR s ddenttis feinell bt he: fieadi RenpaRdrd 46 (Becend poi nt may
be defined by ‘a previous tenperature reading and the tinme of_ the reading.
The cusaseremengapethasercad ped Aafned iy & previspevicovscenarsd paaximal Tesgdi ngs may
be adj acen I-nal Lon., T r ' ans for
et (HPaAL: AR BPESEHRee b ldnn, T AR T IR BB DRTPT Vel e
[ 0019%hanTheispe anekholdhatuce mxbgémmetistay emdésdrs bedrded. fThe predimdetgiohid n t he
follow ng description related to the appended.draw ng figures. BRI EF
DESC#%IGF*F& enthape rpperrRpe NG o dooetery. e As el yiode Hp08e IS HORRCAFIS a

sel f - ' : LSdrenmdeld; 1 ' ccordi ng
o e b e Rl RO e BB P e PLEPR PR BUPhER o

t r ansphiee Mhepestspeemintens ennafiretttecrssdi temontnadatied wthobiargst tifbug or tha,

showi ng i nternal. conponents. of the cryogenic renodeling system and
scherﬁ%qm@g?qnj}mwlicﬁ%‘{}«‘rpr&ﬂ’ %V’Iaéé‘?%@g?rent treatnment needles for use with the
di sposabl e probe. [0022] Fig. 2 schematically illustrates conponents that
may B@0LShcllugel anethehwped @dthemesesligyention, § 0928 R wpatiBg tdrpeidispistiod an
exenpl ary enbadi nent, of a needl e probe havi,n heat | | enent . .[ 0024]
P s Pedial sEPpRis gy dofe R B PaP S R e T R e R et

el emepding b QPBmalp&@son, ICHAR ﬁésh&%i%fo&l@a@&@ﬁf@h@ﬁ yuresthodichemiesn.oThé he
floating heater elenment. [0026 ' qs. 3E-3F illustrate exenplary
enmbodimenis 40 Hfidseepirpgniedteretitisthe cooling fluid supply path and the at least one probe

extends distally from the body and is insertable into the target tissue through a skin surface of
the patient. A cooling fluid source contains a cooling fluid and is fluidly coupled with the
lumen such that when cooling is initiated, cooling fluid flows in the lumen, thereby cooling
the probe and any adjacent target tissue. A heater ¢lement is disposed adjacent the prbximal
portion and a processor system comprises a tangible computer readable medium. The
tangible computer readable medium has a program configured to conirol the heater element
thereby maintaining the proximal portion of the probe at a different temperature than the

distal portion during at ieast a portion of the {reatment.

[0016] The program may activate the heater element when a slope of a line is less than a
slope threshold value, the line passing through a first point and a second point. The first
point may be defined by a current temperature reading and the time of the reading, and a
second point may be defined by a previous temperature reading and the time of the reading.
The current temperature reading and the previous temperature readings may be adjacent the
proximal region of the probe. The program may deactivate the heater when an elapsed
treatment time exceeds a duration threshold value. The heater element may be movable
relative to the probe, A spring element such as a coil spring or resilient elastomer may be
operably coupled with the heater element so as to allow movement of the heater element

relative to the probe. The probe may comprise a plurality of tissue penetrating needles.

[0017] In still another aspect of the present invention, a system for treating target tissue in a

patient comprises a body having at least one cooling fluid supply path and means for



[0027] Fig. 4 is a flowchart illustrating an exenplary algorithmfor

heat i ngyd haoneadd e probe of Fig. 3. [0028] Fig. 5 is &CTUSWOPREEE4
schematically illustrating a method for treatnent using the disposable

Cr Y OGRDLGIIPER '1@%}%5%@5\@ Rbrokish! pdAion] 99291 fskieh pibreldgl péstdradRs: t he
cryogeni c greo%?o Fi g. 1l§j %\ser_t eél thrE)ugh a pat ipent ' gﬁi}ﬁt}i n into target
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and/or so as to alter a shape of the overlying skin surface. [0031] Anpbng

t he fusoniamingk sedinggbiid ditdlveapbrd wikeths) e¥enfushientharcorlips Be t he

anel igr.ation I - i reul Al L.ahl b cul ar
cont f’rﬁ‘é?tfz%ncg Ovélﬁ g#ﬁlﬁgfoﬁggst%{qugltgégﬁ%egﬂE%%glge{ﬁ% %?sleﬁag%/fdé ﬂgég? glté* g&g‘gsa s so

i npr evecand appedianc airgd tkhe apaticemt for Ratthvgrmehbadispbsgil ndgiaentiitheel y on a
pharmacol ogical toxin or the like to disahle nusc|es as tpo induce

t enpBIAIHAIRAF ATy o FTOCRERY SERIO B HRICS A S AHE CPRVEIE FBHRF YW | east in
part Ilm%gérgwcgﬁfﬁmw o] AL Bfeh8S for AAMAT RERBY Ma¥ntaiRBIMES, NUSCI es,
and assotliated tissues may be tenporarily inmmobilized using noderately cold
t enpgroatmalgeriodn 40diffacnBOmpinhouthap dradisiehpdrjiodidyaig itdgast hApottiosode
structures. Using an approach simlar to that enployed for identifying

st rubedte@e @ sociated with atrial Fibrillation, a needle probe or other
treatment device can be used to identify a target tissue structure in a

di agf0838]) c Thedwann mayresvitmivaneans ferdimpbratilice s slopg !l e hac st thiobe (or a
differen e),can.alisq be use Rr @y I - 2 manent

tr eaﬁﬂ%‘% ?é%é%‘?i‘)é% ergﬂzll%é%ﬁﬁa?sn%ﬁbﬁg %tigfgttf%ﬁ I/Rta?nsd‘ gart}%gé%& eJng?h 1 Eﬁ{ nduci ng
apopfiRshSinbleireiPe hajutcaseihom @bauting26d tie: dhewl the304ding, and dre

enbodi nent s, apoptosis may be induced using treatnment tenperatures from
aboutecondpaint mpohe defisd byor DreYighs aPBGTalurg ecadpapilite rset ﬂaffprteﬁ@ﬂ%n ly so as
to ovi d I - i Lot h:ammti.on and
mb{)ﬂlez%utrfegﬁt 0 eg%gl%g%%r{ﬂ%%{sdgﬁ é;bgseg{bglF ltéﬁ%@r értgzbé;{e?@ﬂé %Ilg%y blé—]édri{ce, %Hﬁe duration
of thexhigatdient Tef progaey mal dsacihats dirdecmsl fochsadigententnelpsent s may be

sel ected and contr ol Igd, W 512@@5@ dfelélet enperatures, |onger treatnent tines,
and/sratingRidere Gortesd YRtk VBt erns of target tissue deternmining the
| ongevity of the treatnment. Additional description of cryogenic cooling for
treaf0tani Ghescasdetlicr cahddiotehisrarelddsesbe! indyriber degribia fh‘hfiilpﬁma?at ent

Publ i cati on l\io 2007/ 0129717 %Alt?xr%e% Docket No. 025917-000110US), filed
on DKEEHEN r8lated 5o Be i eI ¢ ¥ dE“Silder nal  Oryogeni ¢ Renodel i ng of Muscl e,
Nerves, Connective Tissue, and/or Adi pose Tissue (Fat)," and U S. Patent
Publ i cati on No. 2008/0183164 (Attorney Docket No, 025917-000120US), filed
on June 28, 2007 al t TRERASE Shyogeni;e Renodel i ng of Muscl es,
Nerves, Connective %ﬁ?@ggé%@g%?gm pggieE %héﬁ\su'e ?gat) ," the full

di sqb@zyr esigof Awhi phrspectivb oty oot fponated dsdeiml byyopefierenteling [ 0032] 1n
addition to cosnetic _treatnments of |ines, winkles, and the |ike,
enbguprrerds ™ REcordine Mt MofmhYmEMsy ks HYCIPY i cations for treatments of
subderrnal adi pose tissues, benign, pre-nmalignant |esions, nalignant

| esijooxl] arige! Rk parvikletraspgenofersichieye dewmdilot sgi-eataieaindpbe ohlse.

(i ncludj ng. der mat_‘i)l ogi cal C(%r%% tions.for gfnf'.ch cwo%ﬁ(pi ﬁ trﬁeaﬁ1 nts have
beert AprBPBR8ATERY SHBPYIHRA" "y MRt Ol DG Ear "EohditT 5rs) “ARd the 1 ke:
E”b?ﬂﬁé?i%ﬂfl%ré_ﬁacfeﬂﬁni RYRRLHORMBY falisOwiti e @ppdsuBlatieies for alleviation of
pain, 1 ncltuding those associated with nuscle spasns as disclosed in
copending U. S. Patent Application No. 12/271,013 (Attorney Docket No.

025917-00810US), filed Novenber 14, 2008 and entitled "Pain Managenent

Usi ng CryoPgeni ¢ Remodeling,"” the full disclosuyre ?f i chh i's incorporated
her éo(hnﬂ)y 1g. 2 schematically 1llustrates components that may be incleded 1n the treatment

system.



reference. [0033] Referring nowto Figs. |A and 13, a system for cryogenic
r enodelvamgothera4conpri ses a sel f-cont ai ned probe handgCadS2¢@Me34¢ 1y havi ng
a proximal end 12 and a distal end 14. A handpi ece body or housing 16 has a
St ze 49{%4“1@ .@mu@t@@@aﬁm&&fﬂﬁlﬁpIeﬁlbt)@i&néﬁ%ﬂgng&ﬁég@@ea@@!ngurﬁ@aﬁﬂged ina
surgeon' s hand or other system operator. As can be seen nost clearly in

Fi g. elBend cryogenic cooling fluid supply 18, a supply valve 32 and

el ectrical power source 20 are found within housing 16, along with a

cont 1gddsgr 132s RAVEB SR tRI08esSRblFPEmbatiiieatl bf NJoatg! Heagr eppkhed by
sel f-contai ned system 10 in response to actuation of an input 24.

ALt gl v St 381 85 62l ROUBLPaROE,RRRJrS BRNONGNyE: Gokgy{rom a rehdt e

powe rce>”" Power “sour ce I'es power eater elenent 44 in

order to heat the proximl region Qf probe 26 thereby hel ping to prevent
unwatl8] s@%égn%g@}wta%e@mﬁﬁ@m@&# ?tgﬁﬁ%?ngi’éﬂ’é%itsacent t he proxi nal
regi on of probe 26 hel ps nonitor probe tenperature. Additional details on

t he h@arpr Hd 4ind fleenpertilustetisgns oxemslag: € gdedor fdyddating the veadds  det ai |
beIOML'WhE%,a%tuated, supply valve 32 controls the flow of cryogenic
coolPﬁ&’e te“from fluid supply 18. Sone enbodi ments may, at |least in part,
be manual |y activated, such as through the use of a nanual suglly val ve

and/ §1028he Hig.Kods adlovt ¢hert ssheopeticsBy Slusipides ¢ reedioddeneratggppisiestieand t he

i ke m t _ber e 34]-: Extendi ng distally fromdistal end 14 of
housﬁﬁ%&%gﬁvgwngﬁggéé%%%ﬁ%%¥§V#ﬁa§?F§ogenic cool ing probe 26. Probe 26 is
theimally coupled to a cooling fluid_path_extending fromcogling.fluid
sourH@ziﬁ,}@%ﬁﬁﬂﬂﬁén%%@%ﬂWagV“%P%%éOégﬁ%ﬂgéPﬁﬁmg1@85@?%Pmﬁ%@§dgg€nging at
Ieas%%%neg£kion of the cooling fluid fromthe cooling fluid source therein.
The exenplary probe 26 conprises a 30 g (gauge) needl e having a sharpened
distal end that is axially sealed. Probe 26 nmay have an axial |ength

bet ween distal end 14 of housing 16 and the distal end of the needle of
bet ween about 0.5 maramded rsegcRreienadk HRWvEgNaIORNgt h from about 3 nmm
to about 10 nm Such needl es may conprise a stainless steel tube with an

i nnej00d0landhe preséntabicamtion pooslds nehey campding] deitiess: gistems: and Bethadbut 0. 012

i nches ile ternative probes. ' , [ ter

of angrerdenh GohSi Pl 8P SR BAERIRLN G Tl RS DE BB T 006

| nchgsy tRaRANt o IrehDPcdsnedtieslefer nessidi, v digteaddt o pmahie s@@s wi dlferaonpri se a
16g or 'simaller size needle, often conprising a 20 g needle or snaller,

t ypi apt 9f bowpeilspagkia spEags- or smal l er needle. In sone enbodi nents, probe
26 may conprise two or nore needles arranged in a linear array, such as

t hosgostijschased thamdsiSmmRatiaatpPichibrsatfitonpdsent 20084 @183% 64 the( At t or ney

Docket No. 025917-0001201J5), figgd oggﬁ ne 28, 2297 nd .entitl ed
" Subdeslivaation g/ dgenied WERPGRIRRHE G YN ’_Le‘!’éifﬂa\i@il%l 1 C@%Fﬁ‘?@t%’f‘w s ue,
and/. QLo PaRE tﬂ_és_ﬁ%Uﬁ'A;/étF oects $N8 b Uhlorslicss! SpUIEnRfor WY Sllichasdrgsn

i ncorpora erein reference. Another exenplary enbodi ment of a probe
havithg reifihg phtereiyeecd plsaringcdlbginsitiodn ed thelilE tg digbledessics seds velndvee Ml ti pl e

needl e probe configurations all ow.the cryogenic.treatnen lied to
N AR S e S AT S e R R B TG
facilf &g camia! 'Adwmtag&gda@ph&v@sf, nReRk enpesRiladd euangay isul at ed needl e

enbodiments are disclosed in U S. Patent Publication No. 2008/0200910
( At ttanpeyriDoicketbiNesd 028o17dgeGE0BUSIEmTarategs PEBY Galoy S 16 Wikow7 and entitl ed

" I bl : iy, | € d
S e e e L L

| ncopperahedrhanek Asdoyiatl eitlencial ibildion| enasedhebaor ajier trmymaliso be
arrayed 1n alternative confi%urations.such as a LriagguL%r or square array.
Ar r digsicoragn beutddp iirad Y & IFERAPSIE SHRFIT T A 2P KGO RO6F Mk d8%%8, or to
gﬁg\éf'a%ddf%aﬁ% gé%ﬂ;eeg%ﬂlgs,t 1 QLIERe WobDtd? «HiRBhi GUb&Ncah 88bOBus&S toRBbide I N SOME

a longer term or permanent treatment, optionally by ablating the target tissue zone and/or

inducing apoptosis at temperatures from about -5°C to about -50°C. In some embodiments,



WO 2010%37BUHBTEH US2009/ 069304 26 i s rel easably coupl Ed/iFRH88 16 so

that it may be replaced after use with a sharper needle (as indicated by

" the dgidpeskid inagpe briuved tsivg nesdbet thapicrauras diohf erent ] Cornfabgur-d6f@rr | n

exenpl ary enmbodi nents, needl e may be threaded into the bg it. my be

ot cSSTPrIELoRt G AWK T I £ PRLCGY Body loF T by SRR TR S dE s

such asav%'ﬂﬁﬂﬁﬁ%n%&@%m SBL B ForPANREREI GONRELCIA 1 GEp SNEAL] POntdlendeed e
€ “bo y. qui ck d

with Th I sconnect with a check val ve 1s advant ageous since

it pedurhticn cishotpitimegt eficedyecisedutuddbrom thiegdbodireaimeatsymay Fresalbctddout
ure in the

excessi ve co}i!giant_ di harqge. {”Li can beta utseful S fe(i}# f ea

eventandtraptreied, Jath O TR HH e Et T TH e gAY OF '¥%P’8§I{meélofovw ng an
oper aste%fcteh%a%&@Bgmt&ﬁaﬁmr&%ﬂﬂn%ﬁmedmg&@tﬁ 6fORE BeRBleheNAdGtibhagsue W t hout
exposing the patient to coolant as the system depressurizes. This feature

i s aldescripdivant’ agegusic seeknser ireatalenons cemadisamdosher defastssniybeftnaiye a
dull _needl e w . Shar i ! f skill
ERGCRE  Ro s iy e rt pe  RER R il

[ 0035}, AddrBsSs NS QRE chfitlddSubommahenyszenid Rimotidingi oTodde, Neeveaxenpl ary
cooling fluid supply 18 conprises a canister, sonetines referred to herein

as aCoantativégassuecmairdidipess Tisygaiptunged Uob Ser dubisationd¥e 1 qui d

pr ef " i i1 ] I : luid is
Pher AERT oY 0 Bl BT P BSOS s). BR2 i BRe SEoUER HiBeb T

POSi tdaeEmMi b Rerlid R cipatitlantofSdudcleal NarveouTemnestivé dzeuntnd/heAdivobe! s

adj acent to a target tissue, the heat fromthe target .ti ssue evaporates at

| eas¥issup@iat)i'ohedhll difglaspigaiod Al &% O@ﬂpﬁ%lpagﬂ@?h%aﬁmrf 6f cool s the
target tissue. A supply valve 32 may be di sposed al ong the cooling fluid

fl owgpash hehddeon patisstett trk@mants qidolve, wnkles, aali drmiikhembodimients dfl ui d pat h

F enpibe &t\GPRon R MGG VPHERPATY TrCREH &f S TFED s BB e ool | ng
B R B ol
conditions (including dermatological conditions for which cryogeni¢ treatments have been
- proposed and additional dermatological conditions), and thé like. Embodiments of the

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

muscle spasms as diéciosed in copending U.S. Patent Appiication No. 12/271,013 (Attorney

Docket No. 025917-00810U8), filed November 14, 2008 and entitled "Pain Management

Using Cryogenic Remodeling," the full disclosure of which 1s incorporated herein by
reference. |

[0033] Referring now to Figs. 1A and 1B, a system for cryogenic remodeling here
comprises a self-contained probe handpiece generally having e proximal end 12 and a distal
end 14. A handpiece body or housing 16 has & gize and ergonomic shape suitable for being
grasped and supported in & surgeon's hand or other system operator. As can be seen most
clearly in Fig. 1B, a cryogenic cooling fluid supply 18, a supply valve 32 and electrical power

source 20 are found within housing 16, along with a controller 22 having a processor for
controlling cooling applied by self-contained system 10 in response to actuation of an input
24, Alternatively, electrical power can be applied through & cord from & remote power
source. Power source 20 also supplies power to heater element 44 in order to heat the

proximal region of probe 26 thereby helping to prevent unwanted skin damage, and a



" at least in part be manually powered. The exenpl ary power source 20

conpri sg§ 2910i@ehgr geabl e or single-use battery. Additiramals2dex@bios about

val ve 32 are disclosed below. [0036] The exenplary cooling fluid supply 18
conpr, [ e | Ay | ¥ n e NenGanr-$t&l. and cooling
flui Jeﬁjﬁgrragfrg Sé}rr%é} %%éﬁ%cgﬁggégﬁdé}%}gﬁuggg%g? R)?%r%e\;3 n abové rc?om

t enpegaipufaeire Thalitani déteils oraghe haser 44 fudaegipbtaturs ealsonés amydeberibedfia | | abl e,

with the exenplary cani ster contajni jquid. nitrous oxide,.N20, A variety
of |l FERRATDLDSON TGP TS, Toght VATt B behe TR B eg iEbol | ng
f1ui 4,3 RLHELRGLEHY 98 OSBRRRM I dngemaNLS 1ABCH YariChY PaRuiyaxiidged, The
quantity of cooling fluid contained by canister 18 will typically be

suf f isotlent troughribatseatd alneasil supslygrilvd awine thebkeno dfat arqeassoemelecigel wi | |

of ten be Iesz. thagﬁs f.ficient bt?“ turl.regt two or nore patients. An exenplary

i quibq ™R S RPEH SR e GHEMC SHOCRTRIFSt  exanple, a quantity in a range from
about 1 gramto about 40 granms_of liquid, nore pr,eferablé fromabout 1 gram
t o aliBed4]35Eyerding ditally digmudiswhandl/eal MIvBEtaf 8t aHoyP RSB YIS0 r ans t o
about 3 r f ol k. qui r..of.. ¢ r.Ql ' typically
conpr® ngngp%ggé faalr)r%%)g :éé qse‘ih[é’%?%] nﬁ@%@@? gff r %’Ifé%%g%&&i pg%%%%@%l rl;étl%:lh i ne

read@bb&%ﬂﬂﬂaub@me(I@,dﬁitl(})themxe@pmmmm@eicmpmmghmmiszlézdrodymmmrmglaﬁ ng one or
more of the treatnent method del}sc‘ri ?ed herein. The, m;%ff%ﬁroc ssor will
typi deast § pprigneddegrobes Buidnren heroqlire fuidsopEsgdherge- FoPEY | e menory,

a fl g&he{’%ggr%q[ﬂgﬁ 4 g@gﬁgé%gﬁn%ﬁama%ﬁ%&gmea BRABRLG LR UK BRREMed." RAM')

or t er code and data to be used théreby, and/or
a re@osltoh Bgmaptina ahiamedll inighgbeiwpegdietal end eeof hiusggiédind thadibtabendothar d

di sk, fl di sk, i ke: | di gi H
0D oihry e Beh Bl dbtmrstid 5 6P e PR EnY See gagT it Fpd AL Sni e 2°
di gi {akiduP1808h09uQ! nRARk A8t Bneigé b ataird QR Eek! B6S widlantiRger| didkedterstd

i nput/out put devices (such as USB or serial |/O ports, wreless
commubie 8t (06rindees ded ageaphiieaietedio§ praay 0AE dechearvdhiicrrdlernakisy Prpkygs BltEo be

provi ded.. A wide variety of.commercially. _avai | e, S Lall rocessor
st r uEPUPES’ 'ﬁ’&ﬁ?gﬁ%g g er&w%mmwgéﬁr %h%rolal%}r/r‘gﬁ{%? S%ﬁ% %Lﬁﬁ%g?léh%?%ggssor s
my pmke oUBS i8dhed oML ¥ a0 eiche0f Gemsriliynatdddaprodt 2baritwaneriang 6 or

har dwar e/ sof t war e conbi natjons. For exanple, processor of controller 22 may
be i amelgratzsdicedlcofnTgRPrisingeedsd REBEaP I TRET MR CH I O REISHYS %2 DE 8Gr am or
may make use.of ;a u & " ) i program
e L e A s R R S
codejrd Gidal @ahyrsesh as tho@384cihetien i i anoiP tolidaiign N2, 200420533904 of cryogeni c

cooling fluid fromfluid s y is contral by a.su val ye 32.
SupplAt %pwgogﬁtﬁ@yﬁqu%géﬁ{si&@?q @Jélﬁ?g %@d’&é’ﬁeﬁf&“@%‘?ﬁ%’flﬁ lve, a
ot 0{;@%}%&{%&@1%& kd8s, NekosOPSRRL I NITIsd 88PONAGIpbS: TRAL(@ht)si gnal s
from'controller é an }Jor may conprise a manual valve. Exenplary supply
val vés fafyiscloepreiod evhsdhr us theee mceiotzbl kertivbygnfestrcey dnpdicopernlaon, and may

provi de yvent] of . the.fluid. source and/or .the .cooli | yi th
domm%"f“?‘_é‘%&ﬂ‘leﬁtf? %o%ﬁlvéng,m ipi%%?e’:éﬁe@ i ﬁ%\%rﬁug hﬂa]ﬁfq"egd dségcrgjse ﬁtbglo}%?m t residual
Cr Y 0GR A hbdliidp 8P 05 a4t s aNdweRobiyBgnidddithbanalbk wpplidieowdhyer may be
actuated by the controller in order to nodul ate coolant flow tq provide

hi ghorrratresspedific tottimegt #nga.s Oer npedla perfteviens tat facditye sPREWIBE 16 pronot e

necropsi.s of tijssue such as.in. gl j L, -1 | ow

ool apseh eI B o B MR AP RERL AT BRI U 18en, D o1
V"_“ehrPlHﬁil%B@&ibﬂoi @Ggﬁ}z&dﬂﬁih(fﬁdarﬁ%jb]g@cm ol B%STIWO)NOﬁmlﬁim‘)aﬁilmig?abakmiﬁ_l &t L :JCt ures
m ght al so be used in other enbodinents. r e, other applicable

val \a0dré dnirdert Reptascaliis apdeerasiy @@vabgﬁ%%ﬁ{%ﬁ@ﬁr bisrg e

2008(.02002 1B CRLEHIO HEl M ah G0 RRLAlRLARLEI IT Wi cH 8F 5 @AKRated herein by

reference. Multiple needle arrays may also be arrayed in alternative configurations such as a

triangular or square array. Arrays may be designed to treat a particular region of tissue, or to

provide a uniform treatment within a particular region, or both. In some embodiments needle

9



100391 Syolzbiesasring to Fig. 2, an optional heater (n8ETIURULLFEed) may
be used to heat cooling fluid supply 18 so that heated cooling fluid fl ows
- througly Nabiuga82 anstet Rioudayaclsunenitd4.pbe tesoakiafgr hbdivihsupRpyr t ube 36.
Supply tube 36 is, at least in part, disposed within a |unmen 38 of needle
26, wirtehdielies indispley bbf@bﬁadcé@émﬁf AgVe stnepdly ey iem sdiffersal penfimptiono Inf t he

dle_t d_a, di.stal 4 ! Ly, |
Fusea aPPPEs AR s FRCe e mtnor THFrue i SRR RS RS R EEE, P
and exhaRdt M tHebog bt it ineyeiave Rlgaidkhiscneeddteubi aen dé@nt :Hegphient e 36 nmay

have anh inner lumen with an effective i nner dianeter of |ess than about 200
pm t heydnsheenngrlarir sngaFreicBerHy Wieshetrdn Avsuek diserymert w2 chgsikcal |y

bei ng_l.ess. 1 - 40 I, ] I 36 have

mner P BB R e B e o e ot e

di ametyemhoof exsbsd eboupfibohatgtb el B36cani bd 2 tsghn lcalfdty fixgurces gha dvant thlmabd 1000

p.m often being | ess than abqut 80 m wth exenplary enbodi ts being

bet weésviemhBile 1%@?%%?8’_“1(‘3@' PaiRg ?5;116‘5‘33’ sglé’qﬁl%ﬁ{l R TR IE SRR rfge Fi‘%‘gﬁ’tEIPJ“Iderance
of th&de;'%;ﬁ%?qét Bt QiARRE $ith Gt cRpRR Yt HeWRIBG 138oNiah] 2PhEEREARI Y be

relativ , typically being about "+/- 10 pmor tighter, often being
+/ - Bidgpreseurizesgihirizatareds elde allvaptagepusybadause3it plloween ppyghtoeto eagyt he smal |

di anet ey supp tube n rovide,the, nmaj.orit f (or .eyen substantially all
of ) Eh B A BRE TR £ BRY R T ACPREe e d iBtte L O AR 2bhal

et 2l oA AU 28DRE LS RRHiE 26 rahoRaA th al Lernati ve enbodi rent o
and principles of operation are disclosed in greater detail in U S. Patent

DocelIEI2 A SR e LR e R SPanB R AR P PLGARE Tt opr obe

Syst easy19n4 GN&%HQ&%, Cantdh@, @Mtidtineesqeieits hakinki Ctaraldee] asesipgpat ed herein
by ret'erence. U S. Patent Publication No. 2008/ 0200910 (Attorney Docket No.
0259 1iguidoaBeomsysirg et e dnyidinielsrahbr rwas pepding Bppeaiuse ehices thal so

e g e N S
f1 ui g JopitReEe it Be buen s38htn beerkeri2s ofithd ploypicaljieentionprige | i quid,

t hough sonme gas may al so be injected. At |east. sone of the liquid vaporizes
wi t hilssupebe beat Fom thedatareliBAE BADFTRIST al/eashe PeEIoneH thobiwd end theeedl e and
also t i n b [-8.... AN 3. I r 44
Al R R e e S i S
neediR]ihp fofdisw pathidreew et canivarifedd ghoe Uawagengihd ticdingrfedd pab afierscussed
in greater detai] bel ow ntrollin pressure of the gas/liquid m xture
Wi ¢ HinpTARedP @ REIBHSSPLH NaMIGEONEREISTE A PERGRUE U & PRI Fiifon 36,
and Bengsebhie. Lf.68L B ind CERSIALUFRAREE Phe 10 LiDENE: bipaebali vel Y

Si npc1e chani cal “pressure reli ef valve 46 may be used to control the

pr eslsdriealiyi tihpowetioutca RBnpeothe ditectiercel] mocesartel cordradlesip|bat Payal ve

conpr,isin val ve,b Malop ai nst a val ve scat
by t‘%%%‘s“??r%‘gt bseﬁlfl%nﬁlai.ly gﬁ%%r,%&l‘t é*ae?‘%‘s fg@ '{)/Oa \?ggéglg?%(\)/vg&ggtgstegrg t enperat ure
contecidrgdadid drgimeetdetattaiynAdiliziond demdnshenyalveAPercatisniesd bélawt her detail s
on exhaust volunme are disclosed in U S. Patent Publication No.

200 0910, [ | Y. J t ej f 10041
Al tgci‘}?é? i %‘eﬂg{ﬁ@%’? ? CEOI?nr%In%?{SB@géggﬁoglgﬁgésrao@vxglgﬁlﬁg%%g%%f'errper at Lr es at
t he sBegi:pRicRgyOfhe @afigfcr kG E@IINQMIGY Hepeimnghtbeheoredphayedsddns{@adenf or

together with the limting of the exhaust yvolune. For exangll e, the supply
val shovi) tyiem BEReEEIEd 1818 candisn iy beypp dapeiplosratemrobe s5ilzble, Withh a tim ng

sequence tha Lo he. i Flowioeh f L . . yapori zed
gasiF Snemelt s g e R Bk M A et T 7
av ofldexseasiseedsehpiny sodmi!hey webdg Euldsneriudiegfiepatcarbeh refilgesmsycl i ng

m ght be ended ance_t he exhaust vol une. pressure was sufficient so that the
r efanidecarionieddpef Bt El‘t‘aélt%ﬁf?f%‘@g 33”’341' FIHBY PP &SS\K’EJLWP}?@ﬁgt eady

st at it i Gk R < t - IRt ling flows are
e e e D08 0154254

( Atshfficiey iDoeketvoNo m@2591d e 0080Bsplanph@uil dluS aanisias onigbt conésdn, Ier ei n by
reference. 10042] Turning now to Fig. 3, an exenplary enbodi nent of probe
300 having multiple needles 302 is described. In Fig. 3, probe housing 316
i ncludes threads 306 that allow the probe to be threadably engaged with the
housing 16 of a cryogenic device. O-rings 308 fluidly seal the probe
housing 316 with the device housing 16 and prevent cool ant from | eaki ng
around the interface between the two conponents. Probe 300 includes two

di stally extendi ng needl es 302, each having-a sharpened, tissue penetrating
tip 304. Using dual needles allows a greater area of tissue to be treated

~ A N



regi on. [0043] In the exenplary enbodi ment of Fig. 3, PSSt at er
el enent \§94w;e§0 tposed near the needle hub 318 and near a ps?(%é():/ﬁg:{a?

of needle 302. The resistance of the heater elenent is preferably 1 E2 to
1K 0, ,exan@lmr@aptn‘reﬁeﬁmw &%hb@t@gwneg abpuintitipneinswdliigyid, morenper at ur e

Same VALY SRS ARl bt SoF o S ae TR ST B0 GBI IO ho

heat eryhddd7 Qﬁ)&lsbgab@l{ﬁ%%@_ﬂg bfm@ﬁ@ler to heat the hub 318 and proxi mal
regi on of needl e 302, thereby preventing this portion of the device from

cooling down as nuch as the remai nder of the needle 302. The tenperature
sensor 312 may provide feedback to controller 22 and a feedback |oop can be
used to control the heater 314. The cooling power of the nitrous oxide wll
event U837 Prveseoneontiel e vl &ynorally keness 8 PrograePale fECHHEC i cr opr ocessor
may alngerobecprsegrabathawnaching rwaiﬂhlpﬁgmpmhw%/pé@gle}ﬁ%& omatic shutoff
tine tiotstiopstfrenedotdantigs preetmen of Bef oraemekinrtiuydgeribed ersin. An added
benef iThe oficrupiongsssuetl tapindht iecludd enertoupldtthe ricantry (dvak at heotheat hel ps to
noder abktiteheefibrgya ffishaoohemgs fekdindy imetrery HR GMdExIk ear802 dvedspi ng t o provi de
mor e wiinfody MReOMINa bt thediks) stdrowy thocdnyaitaaedt esd 302 tabd dsedtdreecbyni f or m cool i ng
resul tahdrgr a {0844 Mk endiodih e ftagedtichegordBigirhddisiucataes hardhiist er fixed to
the pig %msnb or ke 1deh&r anespedirsmadisg nidie Saelmkes Cmeayr HVDamay bber eby ensuri ng
pr Ope ed. SARbRGhtcAR cem@ﬂsuae@stdlgmrtsfaﬁﬁloger i@kl digitdfor exanple, Fig.
3A Il b&%ﬁ%e& tfe RN LAY i RGIMabADCT c@@{sh&gas@%%' s@l /B hrts 3Birdlkdsust rates a
Crossc&ﬁﬁhhﬁ&x&ﬂc Qa|r:dsg g cdl Q:I‘F% Nyab A%l d8e likBEmAY Dso 8IS 091'%1@@% hub 322 has
tWO té@ uﬁm@ le%bH) %Lq g(nb desl,dd 5(%5901‘%1‘5&11{% % peeledpest seen in

th t. A
gt ﬁm é}m% %% 1%§es s rS%{ﬁ al%rl cgtPe afl RI ghet ﬁer mal

condu r re apd of hhdwlle s a‘uen

conduét ?/’ qu?ﬁrﬁ ? |a2 Zét i cal ly insul ated

coati AY°® Er &>y 5@58&? Wéi p‘EO(SeSéPr (faF an i {VI isul ate it

Wthoalpgka.prﬁqwrgﬁr imake Hac et 4 plug "fye‘? SpRRE  THRE R A ook 328 | s

heat earoﬁsﬂ“hmt@é‘sF%t”earwéig()’a%?tyé} HErngiygdts ‘Ej WELARRPIOCESS S 6 5P95 | dge heat er,

ni ehr &iRitsRies: et c. ) bonded thereto with a heat conductive adhesi ve, such

as epoxy 352, and a therm stor 334 al so bonded to the al um num bl ock with

heat conducti ve epoxy 352 allows tenperature nonitoring. Qher tenperature

sensors may al so be used, such as a thernocouple. The resistor 330 and the

therm stor 334 are disposed in cutouts 332 in a sidewall of the heater

bl ock 328 in order to mnimze profile. The floating heater 328 linearly

sI id o] 2 6 2y l:ock 328
jr Ilﬁ%f%r{\}gg?l g%tqh?%%sfﬁl al enéf@r{%tg %gc gf%iﬁgé %ﬁg’%&%%‘ﬁu{aﬁ%gﬁ{yhl? geat er

bI océ’oﬂmilm ai lasulbplbrrmbmrﬁtzacﬁtupwyt\mhtd@ gleiycoarishen nbetdllcelsy azﬁatpcenet rate the

skin surf ent er, |nt tlssu% 338. Aflex cir U|t

and
el ec%ql‘?ﬂé’éqa Y V%&JBP%’% agiparef X8 V%PB R T i G T ) 04 and

t her @, 8 tQhr¥drRot &%/&Qﬁ@j? cSRPHEE: RBG AORNEOH @i buidly bﬂeemaylpl ece, and
al l ows nmovenent of the heater_ bl ock wthout causing wires to tangle. The
Spri cm)glpdSb s tetatce duitable firondriberly neperaiign.ang aidy mpyidagsntingmibe flugne of

skill in th t eSS| e used
cucrous® 4 B i ot SABERF 40 et oY P BERT BT FRET 1 Ra8han o
I n use; iRNGesithg o?@@hﬁsmﬁa 63@@@@5 end esblidy mddi@oﬂaﬁl§81@e v3B38 madyhet he
needl es are cool th a stead pul satile flow of refrl%erant an

i celafunted2y the Pontradieris eprdghie e @Ie copisielew to prvididugierateh GeoBRB prevent s

the.tissue t he skin
bna HeSH sl RS S UELERY B, A0 MREAM N SATAEE oD R0

ovengeek bhd theHilg. or3Bha cdaéllngstfhzah esorhows iefibirgeioartetstinlvets rathdriious oxi de

flows intg 346 the sjlica tubes 344 which are d| osed in the needles 326
and WHErC R &V B Mer P8 an oS Lo ST B3R it B e el D

Addj| I t from
Fal FIHS BprobEe §i OPS) I FEpRE o ClpeeaLE Jp?ﬁcm’ﬁ"’%%ﬁ?%mééé mpl ary
errbadldlimh:tsed g S)é’ecblnegublucatmh Nosﬂ@@&é@l%%@epmfnosklvIlmcqrpvraﬂaé hagretn Wi | |
appreC|ate that a single needle may be used, as well as three, four, five,
si xLef@FSor e needl es may be used. \Wen a pIurallty of needles are used
they may be arranged in any nunber of patterns. For exanple, a single

i near array nmay be used, or a two dinensional or three dinensional array
may be used. Exanples of two di mensional arrays include any nunber of rows
and colums of needles (e.g. a rectangular array, a square array,
elliptical, circular, triangular, etc.), and exanples of three di nensional
arrays include those where the needle tips are at different distances from
t he probe hub, such as in an inverted pyram d shape.



o [0046] Fi gs 3C-3D illustrate exenpl ary enbodi nents of the heater bl ock.
For examg 810/d44E1 9- 3C, the heater block 380 has a gemgyed:bygsemsangul ar
shaped bo& Lh a planar distal surface 382 for engaging skin. The body

has a outs 6 .for [ n or and a
pai r Bﬁ%i) gf”d P e a%r%eil% g’ﬂa)ithed r(ccﬁ }{%ﬁmrgdéfrﬁ)a b%:f(rg%(E :%ihs%?ted Fig.
3D i | kdbshk AESsPRBE Tedo texrerrmteaworergq@damm tafough heat ae abll deku @9 having a
general ly rectangul ar body with a tapered distal end 394 and a planar skin

cont altieng4siricaeknkdeid sFhRlY @eiwﬁh §§pet¥éu%t‘r 3or at et Supdt. 369088 hol di ng
the r t I t nto
o THE 0l 68 SERL G hBe R fuen LG S S PAIDEATI ' Ot her
exemmmeﬁm wentda dfsts pnd 41 Hteeamn@aruserdﬂtrmtmﬁﬁtawtprmweﬁsn& of the
heater. For exanpl e, a resilient c\E%last 2a i s d osed

bet @#ﬁﬁheui%%wrul%(%%%@%g’aaﬁﬁ Py RELE O YR A ﬁXtS?‘%P%@ #3504, The
dur ongtehe QlediNfnfh st %fﬁ%f)ry%&@@s gRYy Revsal Betednin vRoM descdesinhed
conpression and expansi on Characteristics for heater elenent 328a to slide
over digeeess B@Ghazt:a@ut 360 juinl d@tlmé@r@qttﬂ qﬂ{fa}nmnﬁelﬁsséhefhﬁwalr yO@ABodi nent

h | tipl 42D f f fth
nosaiidd TR ot SR HHET 47 e st b3R0RT el PRt Rl el st ace”
of t hﬁaéi"t&n%%?ch HRLeR JBbHOXI SR SDGLQ@ sebh tthaadmeag gﬁn ehewenrt d338kr oA second

spring 1's disposed in the heater el enent 00481 An_exenplary algorithm

400 fsome O(ftsmlﬂi') Ituherfv@ witleypiealiyebe lessdhirn bt 400Q nim, plien beipsless Hapiagouts, | n

Fi t he art th C W th
9. 8?}8 ?)i.e arh' gg&oglrrﬁle%b kt%%rgper agén 2?00511855 'al@(?lgd j%'?}) sﬁt:%zds REGHBB

r eadi ure usi ng nper at ure sensor

such L3P cﬁlbb%&ﬂﬂ 'Sitid)t'bl@din(%b@ﬂféﬁﬁlmﬂmrﬁetdd&mm@f seaily td@mgm@dite hub. The tine
of the neasurenment is al so recorded, ‘h\%{s gata is fed back to troIIer 22
wher erafersbist sgelagiely tighh &RGHNSEMERG ot - POt 87 Y&hieTap %ﬂ%ﬁ% Hlé'nfr r st

p0| nt i f,i I ure and tine
g i Gl AR e o Bt e e OB B RO el e hub
terrp E@E&Htﬁelm@mnyexmnevamdubstammm)ndl of) th@mstm*teg@rﬁthe ©abeg fihel Bdwope of the

needl e hub tenperature urve has been caI s _al.so stored 408
al ondianestle Re APARORAFCERITBY ét"?r‘?sefﬁ’dﬁ(tt%lo g n% é?‘ég W&E t%%%t ature sl ope

Is t Qﬁ'ﬂo&lm%reﬁ’ﬁ nHﬂ)i% oo ?%ﬁ&rhﬁt%%’f&h&c& a %&%aéﬂ@etaﬂl in Ule Parad! e hub

tenperature sl op E?MI | ess than the threshold value then a treating flag is
act i \PablecdttldﬂNoaﬁIO&/ﬁbfiftZﬁééAH@my @paifqt Na. 9839 57-a¥3eaUandiled Beesn®14. |1 the

an opbiiane RGN EAL A TIE R R RtV PSS kB BTG L g has ot

beenyidpiddsati@éentlrd cohies ‘6@@&110@%@&%@0&@@%@61@1@' refppetalils.atent conpared to
a tenperature threshold. If the hub tenper at ur e is less than_ the

t enpBridicatien Nor 860F602009 héhtieney PeresrtiNg V8 Ay -YQSREY Pl aradowiy and t he
treatnment start tine cord Vv I
al t e 15° tﬁi ‘?]{“?{8135 ap ege%%l{c% 'ﬁgo @PC pseeéélggllhgﬁtgef egdg?rﬁ}g} eg Et)!e;% g"’é‘& and an
er r ofarfduaditeuti ¢k éiﬁb@cﬁirjeﬂtataﬁdipt‘imtptamoﬁu@emﬂomor m condi ti on. Such a
condition could indicate the systemwas not heating or cooling
SUf f {(&Eﬁft e ca-&ﬁtgeﬂﬁiﬁrmﬂ:ét@@lrﬁ@%n@@ @%’édi@@G%‘HQﬁﬁEélE’ Sn8Risk Yghide

th anerror “indicator |ight. entrt% t he potentlal error
condghbug}nscmngamsaw by be trogyedn g tt thast tsmreat}fr’ézntltqu yappriessenthidasede to the

proxjmal tiss in the f.orm of t 0Q coo o the
ti sstfe andig %lr Y ¢ Yﬁpﬁpeafte’rnéﬁpqu%le%c'i?eh‘g}%sﬁtl%ptge é%fh%uétgu nsgghssg értgrr%g 4 ri gger
to aGliNakedL. hﬁnth%hﬂ%htef hagibasause m% S I 8 §R034 hiav Greti@ogianl i ng
conditi ons when the cryogenic device is being used rather_than_sinply
measwgiong{ dsoledtean oednée areuee unEericd chivplaaiags ithdeurres 3 geussHBsed to a

e0] G, EBTED U A AALL Rl LUn P . AR ARG 5 o <

2010/, B+taddd £$82000H060304 vatyopenicI G ond hagetiieatamatt tanseibrirag
conducted. The sl ope_nore accuratel Y. ca tures ]ré%p‘v’@ decre es i.n needl e

t enpenge efrtbe H8sugr é\ yivel S satr haRie R rﬂj@%Wd@ rOAPRENT E5919049] When
the Ctoltlg’gftﬁll@ %Eesgut‘ggvlﬂﬁn ﬁﬁ:tlhfﬁ@ﬁ @gt%éﬁcdlgewin}?@fy LeRBBLETal S caRgdigd, 420 and
heater powe be adjusted based on the el apsed treatnent tinme and
current needIe hub tenperature 422. Thus, if nore heat is required, power
is increased and if less heat is required, power i s decreased. \Wether the
treatnment flag is activated or not,2as an additional safety mechani sm
treatnent duration may be used to control the heater elenent 424. As

nmenti oned above, eventually, cryogenic cooling of the needle will overcone
the effects of the heater elenent. In that case, it would be desirable to
di scontinue the cooling treatment so that the proximal region of the probe



h Thefefore, treatment duration is conpared to a duration threshold value in
step 42&02?{0/@754@@ ment duration exceeds the duration troTashelodétiien the
treatment flag is cleared or deactivated 426 and the needl e heater is

deactiyated 428. |f. the i on,. has. noj [ 1k ti eshol d

424 t‘f?lvr‘? b[oﬂg Sp‘ﬁ} aésrarlﬂa;%{l’es?%g%ﬁltégée%rdgﬁ? %n%g‘%ﬁgg&digg%%%g%aﬁggg?i Itrﬁtrlrr]%’ {ﬂﬁ;en begi ns

agai %Iﬁéf&@}jdefhfﬂo% @éﬁtersbxﬁp%réﬁi’e coﬁgggglﬂhgﬁefﬁe,G@igtihimt@streafsiehtonﬁ asI t he

cryogeni c device is turned on. referred r s for.the slope

t hr esShoperaistsu FUREgT dféﬁ&é)qué%ﬁsgwweﬁse %Sgéf»edsféégggf%ﬂg’HBf&‘faUPEé*?CE per

seconglo @RISR e ARl Yo 1 APIRL Y ARGMLe 30 C per second to about 57 C
" Pref ranges for t

per secon erre he "t enperature threshold val ue may range
fromabout 15 C to about 0.C,. .and nor referably may ran fromabout 0 C
o atOUt] 10N BG4t HaR BT P T RrGL ROt GoHas TSRO P RO Wout | 15 seconds

to al%%%nﬂlg oFRGONESABE cUTE i t%@fngm}aedrmegmgﬁ t&;{]e@mrabmuhe fmigeconds to
about 60 sé&conds. [0051] "It shoul d be "appreci ated that the specific steps
i |1 usf tretaxdaish veiugie. Fopreanmle the paphi edvamighitrsyclsd onesd pHgyaicalyogeni ¢

of *seusEral aron ba P ar et atad o A AR RDA NPT e B o O Sy o

exanphg; va?bii%drg%'(s iryhedrbedicediatisncaf (ot heuficeseytiniitedentduanofibguigper f or m t he
steps outlined above in a different order. I\/b[«?over . the iEgi v‘{fgual st eps

i | | usveidtesersine Rrapping efdle nosdlcdw@chiarenssiiaredun Discpling REh! BRE458 per f or med
in various s ' L hdisvbduad tStePraEWdder nore,
addi tofl%en%? egl?agng:%ﬁg@le%gesgg‘gg%%i%fﬁ%fgﬁ%%ei Qﬁggg%lgﬁguon t ﬁ% parti élul ar

app! e atithensesireN d@ngfs doridg seudy sie Howi mrdigicat todelaltich! meg dgnisaktionmany
variations, nodifications, and alterpatjves, 0 . The _heating al gorithm
may BEIEBHBPNEES %WWﬁdﬁ%‘Pﬁ%lr‘f%?at?rr(g ’I @'§'Bﬁ%¥1‘g}2‘ﬁmﬂé‘?"é§?'i ng now to Fig.
5 a 3% i, 08RO 0B 0PBLT, SRbviE PG SpBRYRIARMS b§OO! | ng
syst %WQ@%&%@ﬁA{t%’g%H@%&%ﬁ\%i sposabl e han]dg)i evée e}int ﬁgi;p of whi clh ?hat can
be sedffrec@nt ai ned or externally powered with repl aceabl e needl es such as
those of Fig. 1B and a limted capacity battery or netered el ectrical
SUDDL@@@ %ﬁﬂn&ﬁ@wg%@%@! by e-Ra8I S cMibbhingnd et gfobtnad hevind ARltgfle t he desired
tissue therapy and results, such as the alleviation of specific cosnetic

Wi nigtedies 302 thdestribesl. IHBS i IRIoBE hpeing? | Quichider dueas’s 546 thetallow s te, the

alleviatio f i ght | dl i . Sk a region of
he PiaBe!s B Prsad o bt g B St S O T o O T T e

i denthfiiyedtallthe ptsieatvuaisgBhe withibedenide Imistigels drdgtreventiumdart fremwr i nkl es, a
tissue that transmts the pain si g{gal , or t hlg | e i@n-ﬁgguci n& igfected

ti sslveking axund Wiaigtealaca Peatect ey RERTPARTHI, ‘EOQFBQ ICHEEE FEhE SBE¥per at ur e
profile. .. lahke %ﬂé dy; - izt | he treat nment
al go?’%t?rﬁ%%fﬁfaﬁegfb?’n%altcgggﬁ f ﬁgtsco tﬂr%% tl%Sgl éﬁ%%?ﬁg?rg%grggng?gg ;!Ih Esllfjch as

t enpgdcales bBows b MEsatct edai aTgissysub bt rgatedns corapped atids: fiegle vedld. g vee, t hawi ng
of treatnent areas._ An a opri.ate nee .assenbly can then mount ed 116
to twlﬁﬁléﬁSWFé@é‘}gMW“FﬁgB Hg%meéwﬁ@@%gr@f’;}w 114 iCBH%IIlEF @‘eﬁg?fﬁ?f “needl| e

! e.“gfdg 1y} '{shi} AL afa8 ngoﬁ%' drigk £RARBED w e sk BodEd &Y ihabitl) Bl 1@befissgonponent s
swtagll or treatnent of the target tissues. Sinpler systenms nmay include
onl yregeistsrtht ervogent erettypmt. Howtor, a the eetingdbud dows Sepbdhthapiabeedot o t he
handpi ece. [0053], Pressure,. atd n 00l.i ng,.. Qr i I her eof may
be ABPPS BHIPPESIEJEPIFRSS PO BF%}%@Q)&;E%%%P %Iﬁeneﬁ(glgd ej]t?j#ggég’tsf %léon site

bef at.epe S $ 9. TIRNHGFmApbeloniof8esdlé 900 dOthapebierinodeBiconteackingmdl22 of the
needl’ e and associ ated target tissue. Upon conpletion of the_ cryogenic

cooliengme yetyeoihe. meddiet wT0) 41é ds serifamaredhe SR anhedppp oA DIFIFTEE haw from

the inter ly.created ice LI I ‘ L e probe

i ¢ Ry es iR, FErE 1t h PR e BB GIRR phmlt, D b
not Reidd &l deedlct302na0nes 31 fusediesyal @didinves §8l4 posionodnesiit 3e% 4i ssues.
This thaw tinme can either be timed vm'?lh t_ﬁjrefrigg@gnt }\I/al e shut-off for
as ghepasedselivien isthiohallmes is ipiapludap RePithaepes ! (5 “Nbt%e preferably
undey \ ;@Qg Bredhdnt 0 {haosiet&Rbdratireif this

aut gjrl}%)ﬁfnggﬁ%ggﬁat-o ?hdt)%%&{/?lg{/ g%nd t%lebﬁppgzuse for argﬂﬁlosen tinme interval
untirkgibiere i s an audi bl e or visual notification of treatment conpletion.

i3



- [0054] Heati ng of the needl e may be used to prevent unwanted skin damage
usi ng e :¢BPatsas us and met hods previously described. rthraimewdicgsocan t hen
be retracted 124 fromthe target tissue. If the treatnent is not conplete

126 h edl e i,s _not, vet d . 128, .pressure and 0ol.in an be

app! 10000 1B iser et Pl Pt Pl o SE RO R PSR 51 ¥

addi theanak nedR: RO DA PO WERA094i106 9804 dlar @kt THhd Rsivandd @ahed. However,

as smal | %auge_needles ngé dul | after beiqg%inserted onlg a fewtinmes into
[»]

the drptar clamyntispeiwsblyia® alE Seanf dgore gretprahst fpse dée éP f-ned to be
sufficier I I : r |Lsls after
st oISty Rl bR MR AR, o LR RS B AR Rl Ik Ty b
repl age@ swinkvidnine Winsediggldedretane thdvecediestcoalpdilving aitd lentepB 14 may
pressure/ cooling 118, needle insertion 120, .and/or the like, Once the

t ar g&f WPt ped Hlieoisarine BHDF leets@’[‘%l’ff’%‘%%at Eepion Pt direle Trethetiy ng supply

udediddof fe gsakd fr@ﬁ%aﬁﬂgggmag g%r%ﬁ _%rs ke rdeRingtetmd he used

cani I
cani ﬁ%ﬁl}ﬂéﬁr}g’?ﬂ%or needl es can be di sposed of he handpi ece nmay

opt i analit §0Dbelldt svpeddne s@Esgr 318 mpy prestvi et feed ks tneantiiodlen®2 ofd i gs. |A-1B

and Ei after it h ierced . thro atient's skin S.and into the

2 adeibac 1358 Fimte Rl B AR LR E TR B EBnoRT Pl e R qblleq and i n
i nj eghBdvimiQlytdierdderdhe c@tybaths Hppby tHetdiere3e nicrb@iceRoORaPhish dE get
tissue T is cooled sufficiently to effect the desired renodeling of at

| easprogrppomed vithaf wanmet gy and/ ¢ Speomatieshagdf Barcrte siop ho®olay be

control l ed and shap t t i k : .. riety of

Co ek PO SR oL BE AV S LTSS k0B s Y

di f f @it met thame@theldsIs uasictate @s ooy EhbHne fitkeintedi nedlls simhithinage For

exanple, (as nore fully descrjbed in U S Patent Publication_ Nos.

200 7P R 21ere aniorp 089 161ig8a%8 Alomygithe BriasaiSIvith HEBT HBICaIEaoWs ei n by

r ef e{ggﬁg% [ 0056] There is a wi ndow of tenperatures where apoptosis can be
. An

i nduc apoptotic effect may be tenporary, long-term(lasting at |east

weeks, nonths, or years)_or en per ent. Wile necraotic effects may be
ongliogfim dpe EveRIbEARARERL > iEEREes Petrng kit PPSRREY I Bethbre

| onggz | A% in0gs CAs @{@étFrcmg;eﬂsﬁtl, fh%_re‘b?%ﬂs&ﬁfgrﬁ%é}skﬁ%ﬁa@ﬁmﬁi pBYerGxhi bit a
non-inflammatory cell death. Wthout inflanmmation, normal nuscul ar healing
pr oceasés tonthe shen. i iiebnpl, Figob A clistrgtaranyring sdubiad Confing heater epdElaudi ng

many_injuries involvin rasi s kel etal mnuscle satel] it el l's may be
o 14 DB SR o T e rone TR Biierbes Sudfofonld 7228 on may be
i m gedihe %\éﬂﬁ chedARARE Bbh®:daRirkiodealt BydXBY3 SORBEE ecdfUA Blg 3Bass watnd/ or  May
interrupt t col | agen and el astin connective chain, erature ranges

) Te

t hatotherrdhegiecsar iirehment gneanp spe BRI thedd- HeePHRICE VA PSKEEE de
| ong-| astin r..0 £ fi +dhe Led AN RfinBdiReSEs L1 ssue, a
R e R R S e
necresd&ufidy viradate® chaing; dveh ms Gypelempiratanetity toasediticllynnaditpase
tissues, since fat cells regenerate differently n nmuscle cells. [00571
Wi eithae dasostpbingriip 1&%&5@}5%@6’@3@5%3%%!@8%38%@8?1? BeAm g0 2 BEF for
¢l ardshyy, Qlnel! ﬂgﬁfx%te%gérﬂge.@r@rmﬂg@ﬁé@t&t nRKRR! Qire BtOYHNREA crsBif £at i ons,
changes, and adaptati ons .

heat conductive adhesive, such as epoxy 352, and a thermistor 334 also bonded to the

aluminum block with heat conductive epoxy 352 allows temperature monitoring, Other

temperature sensors may also be used, such as & thermocouple. The resistor 330 and the

thermistor 334 are disposed in cutouts 332 in a sidewall of the heater block 328 in order to

minimize profile. The floating heater 328 linearly slides along the needles 326 and a spring

142 allows the heater block 328 to move relative to the distal end of the probe hub 322, thus

the heater block maintains firm contact with the skin as the needles 326 penetrate the skin

surface 336 and enter into the tissue 338, A flex circuit 324 electrically couples the resistor

14



" WD 2010/ 075448PCT/ US2009/ 069304 may be inplenented and/or will be obvious
to thos&o%mﬁd@ghbed in the art. Hence, the scope of thapresenisoloavention

is limted solely by t he |ndependent claims. MCSLLP WHAT IS CLAIMED | S:
nLc cos t|c device, said

rlref\hgqeiltdgggfﬁ{lf?rgfw bl powe?goume 1 Cogkl E‘F”{}“ﬁflﬁ%élg &p Sa’e%l ¢68netic device

CONPIh§idifer oPfHebRataNBlosk eab@rcaldifries (o tiegler ale shdvd N@s@atpd Bxchizal regi on
and a distal tissue piercing region, and wherein the heater element is

di sposadampeideneoit spsings by orer, onegi gl in the art will appreciatg fhat 48%r t i ng t he
1 St Al n R ORR ARG 18R itk B BHAER BRI RUGRABROEN: Mhdlpitnf AT 081

tiss
hke mechanisms. In use, once the needies 326 are inserted into the t1ssue 338 and the needles

are cooled with a steady or pulsatile flow of refrigerant, an iceball 340 will form in the tssue.
However, the heater block 328 prevents the tissue from being overcooled and becoming
damaged by heating the skin and heating a proximal portion of the needles, thereby
preventing overcooling. Fig. 3B illustrates how refrigerant such as nitrous oxide flows into
346 the silica tubes 344 which are disposed in the needles 326 and then the refrigerant is
exhausted 348 out of the needles 326. Additionally, a stopping element 354 prevents the
heater block 328 from falling off the distal end of the needles 326,

[0045] In this exemplary embodiment, two needles are illustrated. One of skill in the art
will appreciate that a single needle may be used, as well as three, four, five, six, or more
needles may be used. When a plurality of needles are used, they may be arranged in any
number of patterns. For example, a single linear array may be used, or a two dimensional or
three dimensional array may be used. Examples of two dimensional arrays include any
number of rows and columns of needles {(e.g. a rectangular array, a square array, elliptical,
circular, triangular, etc.), and examples of three dimensional arrays include those where the

needle tips are at different distances from the probe hub, such as in an inverted pyramid
shape.

[0046] Figs. 3C-3D illustrate exemplary embodiments of the heater block. For example, in
Fig. 3C, the heater block 380 has a generally rectangular shaped body with a planar distal
surface 382 for engaging skin. The body has a pair of cutouts 386 for mounting the
thermistor and resistor and a pair of longitudinal channels 384 in which the needles are
inserted. Fig. 3D illustrates another exemplary embodiment of a heater block 390 having a
generally rectangular body with a tapered distal end 394 and a planar skin contacting surface
396. The body has one or more cutouts 392 for holding the resistor and thermistor and a pair

of longitudinal channel 398 into which the needles are inserted.

[0047] Figs. 3B-3F illustrate still other exemplary embodiments of spring elements used to
control movement of the heater. For example, in Fig. 3E, a resilient elastomer 342a is

disposed between the heater element 328a and a distal portion of the hub 322a. The
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" c) heasuring and recording current tenperature of the proxinml region and
time ofwhhgBagyr enent ; d) determ ni ngp@/ss0p6afo4a | ine
passing through a first point and a second point, the first point defined

by the current tenperatyre and. ti of , measurenent, and the segond poi nt
ot | BB EO b G ik Biran P G b T C PR AT PEHBGRattr 6 and <1 me
of NMeaSHEENEMaracteristics for heater elerBInt3C8 & WALIIBGvar hdcBRETRRL Fid 89 when the
slope is less than a slope threshold value, and recording treatnent start

ti me Whdrateshiélltanehenesempiars gmbsdisranf hatiegmultiple coil springs 34@b Hsaededg t he
proxi pal  r.eqi 1.t h_t erent, he, tnent £l i S

o g LA PERohel 18] oL MIRD Lyt SRR |
exceedfsial Aus at the fut B ESHE Horvaini farcdedotater atdnngit Bheb.t Aeadomant fl ag.
2. The method of claim 1, further conprising repeating steps c-g. 3.The
met heneg iscdisnossd in thihbeadiTPlem@ticr yogeni ¢ device further conprises a cooling
fluid supply in fluid communication with the probe. 4. The nethod of claim

3, whet4s|n AhexeodhiyndgdrithmdiOsdppioptrotiimprhsksater element 314 is illustrated in
Fig. 4. In Fig. 4, the start of the interrupt service routine (ISR) 402 begins with reading the

current needle hub temperature 404 using a temperature sensor such as a thermistor or
thermocouple disposed near the needle hub, The time of the measurement is also recorded.
This data is fed back to controller 22 where the slope of a line connecting two points is
calculated. The first point in the line is defined by the current needle hub temperature and
time of its measurement and the second point consists of a previous needle hub temperature
measurement and its time of measurement. Once the slope of the needle hub temperature
curve has been calculated 406, it is also stored 408 along with the fime and temperature data.
The needle hub temperature slope 1s then compared with a slope threshold value 410. If the
needle hub temperature slope is less than the threshold value then a ireating flag is activated
412 and the treatment start time is noted and stored 414. 1f the needle hub slope is greater
than or equal to the siope threshold value 410, an optional secondary check 416 may be used
to verify that cooling has not been initiated. In step 416, absolute needle hub temperature is
compared to a temperature threshold, If the hub temperature is less than the temperature
threshold, then the treating flag is activated 412 and the treatment start time is recorded 414
as previously described. As an alternative, the shape of the slope could be compared fo a
nomm, and an ervor flag could be activated for an out of norm condition. Such a condition
could indicate the system was not heating or cooling sufficiently. The error flag could trigger
an automatic stop to the treatment with an error indicator light. Identifying the potential error
condition and possibly stopping the treatment, may prevent damage to the proximal tissue in
the form of too much heat, or too much cooling to the tissue. The algorithm preferably uses
the slope comparison as the trigger to activate the freatment flag because it is more sensifive
to cooling conditions when the cryogenic device s being used rather than simply measuring
absolute temperature. For example, a needle probe exposed to 2 cold environment would

gradually cool the needle down and this could trigger the heater to turn on even though no
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- a canister containing fromabout 1 gramto about 35 grans of cooling fluid.
5. The R bRdo®fasgl @i m 3, wherein the cooling fluid comprilse®oMythous oxi de
or carbon di oxide. 6.The rret hod of claim1l, wherein the target ti ssue
conprises s wherein
t he ﬁwmé?é:ﬁﬁ{”?%%%augeﬁ g 3n?lfl%edst£b€% |%§%ﬁ%ﬁ3’%€5ﬁéa di sta gdprobe
regi QREUIRN BQSlIeRbeaRg: hd’nﬁesygmlisweérammg trhogdnée mewadbssi nto t he target

';r:assue 9. The nethod of claim1, wherein the step of
as t
or Oxﬂ%@? h%‘??ea{n?&l? g} fk@!acageh%ﬂu ¢ [&fﬁ?@dﬂem%ﬁtg} § Ie?nébll@@mfrg r%éa%tﬁe

t hr e%h@bﬂm&y @Bedj\txaﬂeﬁlEasreamgelse ¢inowni aboutent O cpad cgeenindedlo habout - 80C per

Secort]gmperature 422, Thus, if more heat is required, power is increased and if less heat is
reqmred, power is decreased. Whether the treatment flag is activated or not, as an additional

safety mechanism, treatment duration may be used to control the heater element 424. As
mentioned above, eventually, cryogenic cooling of the needle will overcome the effects of the
heater element. In that case, it would be desirable to discontinue the cooling treatment so that
the proximal region of the probe does not become too cold and cause skin damage.
Therefore, treatment duration is compared to a duration threshold value in step 424. If
treatment duration exceeds the duration threshold then the treatment flag is cleared or
deactivated 426 and the needle heater is deactivated 428. If the duration has not exceeded the
duration threshoid 424 then the interrupt service routine ends 430. The algorithm then begins

again from the start step 402. This process continues as long as the cryogenic device is
turned on.

[0050] Preferred ranges for the slope threshold value may range from about -5° C per
second to about -80° C per second and more preferably range from about -30° C per second
1o about -57° C per second. Preferred ranges for the temperature threshold value may range
from about 15° C to about 0° C, and more preferably may range from about 0° C to about 10°
C. Treatment duration threshold may range from about 15 seconds to about 75 seconds and

more preferably may range from about 15 seconds to about 60 seconds.

[0051] It should be appreciated that the specific steps illustrated in Fig. 4 provide a
particular method of heating a cryogenic probe, according to an embodiment of the present
invention. Other sequences of steps may also be performed according to alternative
embodiments. For example, alternative embodiments of the present invention may perform
the steps outlined above in a different order. Moreover, the individual steps illustrated in Fig.
4 may include multiple sub-steps that may be performed in various sequences as appropriate
to the individual step. Furthermore, additional steps may be ad.dg:d or removed depending on

the particular applications, One of ordinary skill in the art would reco gnize many variations,

modifications, and alternatives.
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*11. The method of claiml, wherein the step of heating the proximl region
conpri seg ,afHsidng power to the heater el ement based anesapsadsdir eat ment
time and current proximl region tenperature. 12. The met hod

of claim1, wherein the duration threshoJd ra from about 15 seconds to
about [0802)s &8 Heying algorithm may be Cfg‘%blq%jewﬁéta%ﬁﬂ%f%éﬁﬁ?tfﬂgz% Pafli8Fei n the steps

c-g tél 7 V] S sgeni ; 14.
The reRSERERMER M Y e pR PSR SR AP bHIRIR R pscrio cooling - et
ti ssugstsnchnvidmd raubeblt ar ¢jgtossliles sareipiccercttivera] whiclhidt tdnebda dedfserartaiesdodel i ng

alters a shape of the.skin surface ‘ 15, . The method of claim
1, “URGREHIBGONTHE ST S0 BT iy el a5 Y S8R  cast 0C
16. 14 th@drofr Rl idieMekBiricWheh i1 NIeQhHNO0 theerhidy B@ind wBSWe | nduces
necr os?ascr%evr ei}ﬂr)l(? ‘ _ ?g.ynThe met ho?gof claim1l, further,
conprdesimépative 180 op thefdeaised tsand tgraphiand realifemieh f4 Big alibentior obapsaficr egi on
tenperature is,]ess..than t. erat ure. t S Lval ue, . g r @i ng
e S AR A, A BTBRRE LR PSP A G nBg 10
The nRkiaady ekinabaén® ok CosbtRrRId st hem tempienat uieftd neshdiid. vepieprianges from
about 0C to about 10 C. ) .

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

thawing of treatment areas. An appropriate needle assembly can then be mounted 116 to the

handpiece, with the needle assembly optionally having a needle length, skin surface cooling

chamber, needle array, and/or other components suitable for treatment of the target tissues.

Simpler systems may include only a single needle type, and/or a first needle assembly
mounted to the handpiece.

{0053] Pressure., heating, cooling, or combinations thereof may be applied 118 to the skin
surface adjacent the needle insertion site before, during, and/or afier insertion 120 and
cryogenic cooling 122 of the needle and associated target tissue. Upon completion of the
cryogenic cooling cycle the needles will need additional “thaw” time 123 to thaw from the
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 limited to nerves, muscles, blood vessels,
or connective tissues. This thaw time can either be timed with the refrigerant valve shuf-off
for as short a time as possible, preferably under 15 seconds, more preferably under 5 seconds,
manually or programmed into the controller to automatically shut-off the valve and then

pause for a chosen time interval until there is an audible or visual notification of treatment

completion.

[0054] Heating of the needle may be used to prevent unwanted skin damage using the
apparatus and methods previously described. The needle can then be retracted 124 from the
target tissue. If the treatment is not complete 126 and the needle is not yet dull 128, pressure

and/or cooling can be applied to the next needle insertion location site 118, and the additional
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©19. The net hod of claim!, further conprising: MCSLLP cool i ng
t he t argghfolSsMe such that the target tissue is renogelckantsbire tissue
renodel 1 ng a(ters a shape of the skin surface, and wherein

cool i ng eventual | verwhel ns t.he ability of eater .el enent., to nai ntain
Che. prgst e Fegronioretherprutesae e gitr dOnul BB Ot al ot

r egi OBy times into the skin, #Y-nt8BeIMENQE 0N cClorbMebwist UEkhehe€ @Ry sugficignt®ool i ng a
target tissue in physiological connection with a nuscle, the cooling :
t ferrlp_oxsad {d warratiirgnlademynt svgardess iobwhethet Hes milcl 8o Ira8rtion. ¥ B@eid@Mappear ance
o] i nes and .w.i nkl Ln. the f i d.. Wi . | f the
muscl® ?lwzlifei iR %%feng%% ntr é)l%ﬁfgp% g&t% gﬁ%@ g?‘lﬁ\r{%{aﬁﬁ 1 g@{é%@g{%ﬁgﬁ itﬁg)?tc osmetic

devi G@plicdiot ofptdaade/cosig ISBNGedle insertion 120, and/or the like. 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. Fig. 6 illustrates the needle 26 of Figs. 1A-1B
and Fig. 2 after it has pierced through a patient's skin S and into the adjacent treatment fissue
T. After cryogenic cooling fluid is heated and in injected info the needle 26 via supply tube
36, a region 99 of target tissue T is cooled sufficiently to effect the desiréd. remodeling of at

least a portion of the target tissue. The cooled region 99 may be controlled and shaped to

treat varying tissue volumes.

[0055] A variety of target freatment temperatures, times, and cycles may be applied to
differing target tissues to as to achieve the desired remodeling. For example, (as more fully

described in U.S. Patent Publication Nos. 2007/0129714 and 2008/0183164, both previously

incorporated herein by reference.

[0056] There is a window of temperatures where apoptosis can be induced. An apoptotic
effect may be temporary, long-term (Jasting at least weeks, months, or years) or even
‘perinanent. ‘While necrotic effécts may be long term of even perinanent, apoptosis may
actually provide more long-lasting cosmetic benefits than necrosis. Apoptosis may exhibit a
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 reduce muscle mass
and/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 permanent effect may be advantageous.
Surprisingty, both apoptosts and necrosis may produce long-term or even permanent results

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

[0057] 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
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" a) broviding a cryogeni c cosnetic device conprising a probe and a heater

elenent 9%@%9@e having a proxi mal region and a di st pbr/ig8i90sesand
wherein the eater elenent is dlsposed adj acent the proxi nmal region;

b) en rQ

measuing ama el drrsT edl BeRE b Eltg et BB SR Hlinee Pegrws nd 11 e
of thﬁm@@&ﬁhf@ﬂ@nhn1shnnmdsobbﬂnﬂﬁ%uﬂepemnmﬂbmgn@ sl ope of a line passing
through a first point and a second point, the first point defined by the
current tenperature and tinme of neasurenent and the second point defined by
a previous nmeasurenment of proximal region tenperature and tinme of

measur enent ; ' e) activating a treatnent flag when the slope is
| ess than a sl ope threshold value, and recording treatnment start time when
the treatnment flag is activated; 0 heating the proxinmal region

with the heater elenment when the treatnent flag is activated,;

g) stopping heating when el apsed treatnent tinme exceeds a duration

t hreshol d val ue and deactivating the treatnment flag. 22. The nmethod of claim
21, wherein the heater elenment is in thermal conmunication with a target
treatnment tissue via the probe.
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23. The nethod of claim?2l, wherein the heater elenent is in direct thernal

communi cation with a target treatnment tissue. 24. A system
for eating target tissue in a patient said systemconprising: a body having
at | east one cooling fluid supply path; at | east one probe

having a proximal portion, a distal tissue piercingﬁﬁgﬁﬁgon and a | unen

t herebetween in fluid communication with the cooling ftr'uid supply path, the

at | east one probe extending distally fromthe body and insertable into the
target tissue through a skin surface of the patient; a cooling

fluid ce.containing a cooling fluid, the cooling fluid source fluidly
coupleé&%Aﬁiﬁékéﬁ%ﬁQEQSUCh that when cooling is initiated, cooling fluid
flows in the lunen, thereby cooling the probe and any adjacent target

ti ssue; a heater el enent dii osed adj acent the, proximal portion; and
a processor systém cofpPFiép gﬂéoWﬂH Prereghpttet cYEFRMbISETREDi um t he

t angi bl g, computELhscadaiiegredi um having a program configured to control
the heater ‘el enent thereby maintaining the proximal portion of the probe at

a different tenpéeraruidégherogons @hgets deyisetcoomwridiogiamgehetant @dsttera porti on
of the etléﬁe%,%enﬁrobe having a proximal region and a distal tissue piercing region, and
wherein the heater element is disposed adjacent the proximal region;

b) inserting the distal probe region through a skin surface into engagement
with a target tissue;

¢} measuring and recording current temperature of the proximal region and
time of the measurement;

d) determining a slope of a line passing through a first point and a second
point, the first point defined by the current temperature and time of measurement and the
second point defined by a previous measurement of proximal region temperature and
time of measurement;

e) activating a treatment flag when the slope is less than a slope threshold
value, and recording treatment start time when the treatment flag is activated;

f) heating the proximal region with the heater element when the treatment
flag is activated;

g} stopping heating when elapsed treatment time exceeds a duration
threshold value and deactivating the treatment flag.

2, The method of claim 1, further comprising repeating steps ¢-g.

3. The method of claim [, wherein the cryogenic device further
comprises a cooling fluid supply in fluid communication with the probe.

4, The method of claim 3, wherein the cooling fluid supply comprises
a canister containing from about 1 gram to about 35 grams of cooling fluid.

5. The method of claim 3, wherein the cooling fluid comprises
nitrous oxide or carbon dioxide.

6. The method of claim 1, wherein the target tissue comprises skin.
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wherein the program activates the heater el enent when a slope of a line is
| ess than a slope threshold value, the |ine passing through a first point
and a second point, the first point defined by a current tenperature
reading and the tine of the reading, and a second peigHiidefi ned by a

previ ous tenperature reading and the tinme of the reading. 25.
The system of claim 24, wherein the current tenperature reading and the
previ ous tenperature readi ngs are adjacent the proximl region of the

pr obe. 26. The systemof claim24, wherein the program

deacti vates the Qﬁater whe %n l%%?ed tre%ﬁ exceeds a duratlon
’ © ?m h eny g%%

t hreshol d val ue. The'met ewgmg %ﬁf@%pnﬁﬁgpgfﬁ t he

heat er ®laaert is novable relative to the probe. 28. The

system of claim 24, further conprising a s rlng el ement operably coupl ed
with the heater &t enenfe&sind ofglagpilq ‘?’F%‘Vé%i’ﬁo bFOTPEenadetie dldement

rel ati vge §ep bh@sdi@P@e distal probe region comprises piercing the skin surface with the
needle into the target tissue.

g, The method of claim 1, wherein the step of measuring comprises
recording output from a thermistor adjacent the proximal region.

10.  The method of claim 1, wherein the threshold slope value ranges
from about -5°C per second te about -80°C per second.

11, The method of claim 1, wherein the step of heating the proximal
region comprises adjusting power to the heater element based on elapsed treatment time
and current proximal region temperature.

12, The method of claim 1, wherein the duration threshold ranges from
about 15 seconds to about 60 seconds.

13, The method of claim 2, wherein the steps c-g are repeated until the
crycgenic device is turned off.

i4. The method of claim 1, further comprising the step of cooling the
target tissue such that the target tissue is remodeled and the tissue remodeling alters a
shape of the skin surface.

15. The method of claim 14, wherein cooling comprises cooling the
target tissue to at least 0°C.

16. The method of claim 15, wherein cooling the target tissue induces
necrosis therein.

17.  The method of claim 1, further comprising the step of activating
the treatment flag when proximal region temperature is less than a temperature threshold
value, and recording treatment start time when the treatment {lag is activated.

18. The method of claim 17, wherein the temperature threshold value
ranges from about 0°C to about 10° C.

19, The method of ¢laim I, further comprising:
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CSLLP 29. The system of claim 28, wherein the spring

el ement conprises a resilient elastoner. 30. The system of
claim 24, wherein the probe conprises a plurality of tissue penetrating
needl es. 31l. A systemfor treating target tissue in a patient,
sai d system conprising: a body having at | east one codking #!uid supply

pat h; nmeans for thermally engaging tissue having a proxinal
portion, a distal tissue piercing portion and a |unmen therebetween in fluid
comuni cation with the cooling fluid supply path, the neans for thermally

engagi ng tissue extending distally fromth and | f into the
target tissue thf8ﬂ5ﬁﬂées ﬁ%ﬁgﬁffégghgghﬁﬁggggg%gﬁy?nlHégd&%ﬂ%g nmeans for
cont ai nisBg: @meadngngtefslashahd ¢ uhdikm aofipt.eddw th the | umen such that when

cooling is initiated, co jing fluid fl i% the |unmen thereby cooling the
means for ther malMAFrEheRRRG ?ﬂ@gﬂéW§W§£§WV'ﬁﬁpﬁgéﬂgﬁ?ﬁﬁﬁﬁfﬁ??%gﬁb; means
for heahiin@idhs pRE 8L 6HiGESMhe hitBe B OMib A& e RPErhiuRthaMd distal region.

20. The method of claim 1, further comprising cooling a target tissue
in physiological connection with a muscle, the cooling temporarily inhibiting contraction
of the muscle so as to reduce appearance of lines and wrinkles in the face associated with
contraction of the muscle.

21. A method for controlling temperature in a cryogenic cosmetic
device, said method comprising:

a) providing a cryogenic cosmetic device comprising a probe and a heater
element, the probe having a proximal region and a distal region, and wherein the heater
element is disposed adjacent the proximal region;

b) engaging the distal probe region with a target region;

¢) measuring and recording current temperature of the proximal region and
time of the measurement;

d) determining a slope of a line passing through a first point and a second
point, the first point defined by the current temperature and time of measurement and the
second point defined by a previous measurement of proximal region temperature and
time of measurement;

e} activating a treatment flag when the slope is less than a slope threshold
value, and recording treatment start time when the treatment flag is activated;

f) heating the proximal region with the heater element when the treatment
flag is activated;

g) stopping heating when elapsed treatment time exceeds a duration
threshold value and deactivating the treatment flag.

22. The method of claim 21, wherein the heater element is in thermal
communication with a target treatment tissue via the probe.

23. The method of claim 21, wherein the heater element is in direct

thermal communication with a target treatment tissue,
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a processor system conprising a tangible conputer readable nmedium the

t angi bl e conput er readabl e nmedi um having a program configured to contro

the neans for heating thereby naintaining the proximl portion at a
different tenperature than the distal portion during at |east a portion of

t he treatnent, wherein the program activates the nmeans for
heati ng when a slope of aline is less than a slope thrgshold val ue, the

| i ne passing through a first point and a second point, the first point
defined by a current tenperature reading and the tinme of the reading, and a

second point defined B BYLUs L SIRe alune %%ﬂi&&iﬁﬂg he time of the
?@T}%{] Eé‘mﬁjgac almf-l;f, wher er’n t

r eadi ng. € Sys e current
t enper atoumpeisingadi ng and the previous tenperature readi ngs are adjacent the
proxi mal region. st.em of claim 31, wherein the

. _ 33. The s :
progran1deactiva@é?d¥H@“W%§H§m$%Ws%ﬁﬁfgﬁﬂdﬁﬁ YBAMel apsed treatnent time
exceeds a durati anlehdiogs pbe hywahg € proximal portion, a distal tissue piercing

portion and a lumen therebetween in fluid communication with the cooling fluid 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 cooling fluid source containing a cooling fluid, the cooling fluid source
fluidly coupled with the lumen such that when cooling is initiated, cooling fluid flows in
the lumen, thereby cooling the probe and any adjacent target tissue;

a heater element disposed adjacent the proximal portion; and

a processor system comprising a tangible computer readable medium, the
tangible computer readable medium having a program configured to control the heater
element thereby maintaining the proximal portion of the probe at a different temperature
than the distal portion during at least a portion of the treatment,

wherein the program activates the heater element when a slope of a line is
less than a slope threshold value, the line passing through a first point and a second point,
the first point defined by a current temperature reading and the time of the reading, and a

second point defined by a previous temperature reading and the time of the reading.

25.  The system of claim 24, wherein the current temperature reading
and the previous temperature readings are adjacent the proximal region of the probe.

26.  The system of claim 24, wherein the program deactivates the
heater when an elapsed treatment time exceeds a duration threshold value.

27. The system of claim 24, wherein the heater element is movable
refative to the probe.

28.  The system of claim 24, further comprising a spring element
operably coupled with the heater element so as to allow movement of the heater element

relative to the probe.
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MOSLLP

29. The system of claim 28, wherein the spring element comprises a
resilient elastomer.

30.  The system of claim 24, wherein the probe comprises a plurality of
tissue penetrating needles.

31. A system for treating target tissue in a patient, said system
comprising:

a body having at least one cooling fluid supply path;

means for thermally engaging tissue having a proximal portion, a distal
tissue piercing portion and a lumen therebetween in fluid communication with the
cooling fluid supply path, the means for thermally engaging tissue extending distally
from the body and insertable into the target tissue through a skin surface of the patient;

means for containing a cooling fluid fluidly coupled with the lumen such
that when cooling is initiated, cooling fluid flows in the lumen, thereby cooling the means
for thermally engaging tissue and any adjacent target tissue;

means for heating disposed adjacent the proximal portion; and

a processor system comprising a tangible computer readable medium, the
tangible computer readable medium having a program configured to control the means
for heating thereby maintaining the proximal portion at a different temperature than the
distal portion during at least a portion of the treatment,

wherein the program activates the means for heating when a slope of a line
is less than a slope threshold value, the line passing through a first point and a second
point, the first point defined by a current temperatuare reading and the time of the reading,
and a second point defined by a previous temperature reading and the time of the reading.

32. The system of claim 31, wherein the current temperature reading
and the previous temperature readings are adjacent the proximal region.

33.  The system of claim 31, wherein the program deactivates the

means for heating when an elapsed treatment time exceeds a duration threshold value.
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