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weowiiosgsi | uid in accordance with claim1l ,

Spray device for dispensing a cooling fluid The
invention relates to a spray device for dispensing a

met hod of treatlng skin defects in accordance with

‘ ge bgf§n:ff&hlé kind are
5 56 S : 6 ot5—f i el ds. For
exanple they are used to renmove skin defects, such as
Tﬁ%t§nv@§th%nd%%ﬁ%%Q%dﬂd];E ﬁ%gbzéevggé_%%f'Hf§%4ﬁ§1ng

In_the spray devices described in these

"i‘jo‘é%l%h?g, faufpuie 8GEPEHapapvEiftd actlgdied ;s@nchatith a
idien 600l b g dhdkd rsf os@dni NgkiFguicd f OAM dBcEr&HMEAI NEIth

fir é tran ort through a tube fromthe container
?ﬁ? ﬁ 95I9 %Wa er and fromthere through a
further tube to a cotton bud or a plug of open-cel

0 b et end Th

BBy e N S i Bl 5 S e feaR B
ar@ypsedl |iyn i i sy aligrel b - bléw/eeﬁamsmeoctaﬁd @Q€ ,used
Soakambhe LM, Fgﬁﬁﬁsaén®9rEEe Elugs described

open-cel | foam and evapor at es, result of

iheB8ofon Pl 6F2t RE ﬁthE%TAo%eﬁpéeI354oaﬁ$l§he spray
@@@ﬁ%@@OLdﬁbcfﬁmeij Coht amded @6cﬁﬂnéﬁt§f %pe::@a!ga fRamet -
is,then bro to contact with the wa ‘

Y3 LT ed S Vi c%%u?g g %W&a?ﬁﬁﬁ?@%rgiﬁ%gc?EQFﬁd in
hxqudlﬁgrm01hha cattipénet tike fgewnetirvan spanfriegurtatdamgh

thh@% féﬂntﬂgdégéa JFEE%€%atﬁQMW§'V tgﬁﬁﬁber and

devi ces ave t vant age conparati ve

BrontBesk doolougg Bl fiudtdes reddedid or gostagl eud or a
;BI@@t ent oﬁé‘%—%’eqa/ 053822 REOPOSES h SRHAY HEMECEd N the
: quid tqQ be dlspensed is stored in a
%%f%*fne?n%nd %etﬁéﬁuéﬁm FealiAdt hEledfm ofhim has a
et 050G wictimtt hef abellof a° Drom&bh@@ﬂlﬁ*ﬂmv@Me range of
g@tggglla%%scgftep &Q§etﬁOQLObE%U] 1ﬂx§?qgr or pé%ses

envi r onment ¢ Teduce t RE™Faquired
into the plug of open-cell foam and evaporates, as a

result of which the cotton bud or the plug of open-cell
foam is supercooled. This cotton bud or plug of open-
cell foam is then brought into contact with the wart to
be treated, which procedure can be done very precisely
according to the nature of the geometric configuration
of the cotton bud or of the plug. However, these
devices have the disadvantage that comparatively large
amounts of cooling fluid are needed for a single

treatment.

WO-A~-03/051522 proposes a spray device in which a.
liguid to be dispensed is stored in a container and is
then applied in the form of an aerosol with the aid of
a propellant. However, propellants often pose a problem
with regard to the environment. To reduce the required
amount. of propellant while maintaining the same amount
of liquid to be dispensed, WO-A-03/051522 thus proposes
providing the epray head with a capillary tube into

anPICTCHP005/000372



10

15

20

25

30

35

wW@e@poers2 provi di ng the spray,

am ount of propellant while maintaining the sane
anount of liquid to be dispensed, WO A-03/051522 t hus

tube into_ which the Iqu|d1%o be dispensed and the
I t it ce |ther separ
PRIBEL LRL 1Bt Sl L SRS BLE X Bhen dpae are
pn@peﬁuantﬂ f ity ae$@B@¢aW11y:h ps nudgaimesf. filre the
a ic a [ n
Cofresond oty surtabi e o %}Oﬂeiﬁé Sepsarpta S e
BEPLASP SY@1§%913ﬂ%94ﬂn%RnOﬂﬁ e drRRktFonRd W@lCh can
@h@ﬁOSBea<§p§§@h§@&lCG\f@br&e%@@h@ﬁhglwhl%hl%ﬁb@é spray

ce _represents an e t the prior art and,
gﬁaSr&Srggécéﬁ ﬁpelQeﬁgpéfﬁ gﬁg §3§oollng of a target,
for exanple a skin defect (e.g. a wart), dispenses an

possi.kl e cogl ant . Accordln to
§ﬁe |nvint|on9§tﬁ?%§|ggg§ﬁ£é§éd %g ido P Foévi cé forraY
degpeansifing & c@@@lc’n@tf I Mthha§p@5ha{r a:@t\emezeuemwesdmts an

fpatuencpt tdie tndepandent,pateny, Chﬁﬁ”brég¥aQE99§9§§re

developnents of the spray device according to

VAV¥nE ot AETh (50 Sl et 3f tRRESHepdrdexammienta skin

ckedkns. EOIg t ki Siqu)POSELsgeh o tArCWHArsmd0l £8| YodSible
there,a Eb%har¥ tube arranged in the spray head,
d

8P8t|§ a rther capillary tube (as riser tube)

arranged in the reservoir. The inlet end of this

aeeb&b%)g E%b%h%” %g&o@l”t%fse VOLLy %%@fé%&ay

ecoomg luird stor IC]UI ormln
eeéféf:@oufpr THersansiew endasilitie Klapidl a2y elwpeagierized

gnneaeed fleatihed | Wd aud etm&l phadiher e or &t Whey i .
%ﬁ lve is actuated ngn aggo i s al ready generatgd

TehG 20SH1RI AR OB ] Aihi P eactuen! 4aF LFfer according

e¢vapohat eisnend tdren fpasseshéhroughedthe I uicdeoudid®éndent

alye+(whigh_has a very small valve chanber whose
éo 'ume 1S a any rate

For this purpose, in particular, not only is there a
capillary tube arranged in the spray head, there is
also a further capillary tube (as riser tube) arranged
in the reservoir. The inlet end of this capillary tube
arranged 1in the reservoir extends into the cooling
fluid stored in 1liquid form in the reservoir. The
outlet end of the capillary tube is connected to the
fluid outlet wvalve. Therefore, when the valve is
actuated, an aerosol 1is already generated in the
capillary tube, and this aerosol further evaporates and
then passes through the fluid outlet valve (which has a
very small valve chamber whose volume is at any rate
less than 50 mm®) into the capillary tube in the spray
head.

At the outlet end of the capillary tube of the spray
head, the cooling fluid is ready in essentially gaseous
form and emerges from the capillary tube of the spray

head with a capi PCEHCH2006/000372
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| ess than 50 MmB) into the capillary tube in the spray
head. At the outlet end of the capillary tube of the

wa@proayo2end, the cooling fluid is ready in essPOI/CHRIOE/000372

gaseous form and energes fT o he capill ary tube of

he spray_, head. |n the expapsion that then occurs, _,
E)ﬁsd(:ooﬁar?/nﬁﬂ?l GE g dgﬁiﬁgv ShArprys sd%ﬂwa?o‘)llng
fénydefddodisendowoolrenyg tsdleep Ilpl,aceo andatatvdie séftecient
j . anl 0 ively snall unt_of .coaqlin
%Fglﬁéngs%%}ge edrg)lgaicae: h?égldéfflggi e%}?ggosoa}nileng.tlﬁn%é Snly a
Fanepnakivedmetsdaldf aheurhpolfl adgotibesfeandi is needed

BbinehRkeckeiUPehe doBMinglthough it is in particul ar
only up to 1.2 mm and very particularly lies in the
range of fromO0.35 nmto 1 mm Particularly efficient

rhel iNgcdndn thbsetly essured whbhlabriyhe g thAe in
a_l.ow.consunpti on_of coolin%]aflw . l{_7 may be ficul
RaVELRIS0ES 140 tHe SprBy HEHd'TeSthy bbi ded W (RpEEicular
petgi wgr opehi.Ag nigr aedeiveinyy mavitapplliael wr liaswhiinchthe
L9Roh Wl dgupded L alh | tRACGANG6L:, FR] efficient
exanple, in the treatnment of s m&efec s (eg. .
aaPtLdNg il I8 thds desi easiveede dilrtdetatt Hhaogoingine a

b dowstiRpthengreatest iRgsghhkg. accuracy toward the
target in order to avoid involvenent of healthy tissue

as far as possible . Such an applicator can have a

pkpenssechbé ondwhingh giesufsi rid y taenngotad h@laahQsSR:Bﬁyvided
, this i ng made. possible, for.exanple, hy a .

Qﬁgg-ﬁ {yeccoe%ﬁféecr?io hto ¥ hgogpFS)CfeﬁgéBg %cﬁpfqlcator h

wbagéctlilon fiuiel isbleubdetl kb approptéatied camgaltso For

ne ; ha. ' tJ ' I
Sgé‘f"_‘g%ga il%ggh%art ;E F%Eﬁae?l ecmgs_ac éokgl}lcan :béeétssfo{/el .3;§.d V\V/\ﬁ%s) ’

fbr thertieande sar pbhe ng ot e %50l | Hee f Fapding Bduid with

dhepegsed: eseupaiselip ltonatdutheyt ¥ @Rird a%n | Labget in
%%82%'@%jg¥%fgminvolvement of healthy tissue as far as

possible.

Such an applicator can have a pipe section which 1is
firmly connected to the spray head, this being made
possible, for example, by a snap-fit connection to the
spray head. Such a connection is reliable and, if
appropriate, can also be undone again. The pipe section
can itself be designed in a particular way, or can be
provided with further means, allowing the cooling fluid
to be dispensed accurately toward the target, as will
be explained below.

Thus, in an illustrative embodiment of the spray device
according to the invention, the pipe section has, at
its free end, a bell-shaped end area whose internal
diameter is greater than the internal diameter of the
remaining pipe section. The capillary tube of the spray
head is guided through the pipe section, and its outlet
end is arranged in the bell-shaped end area of the pipe



Thus, in an illustrative enbodi ment of the spray

devi ce according to the invention, the pipe section
whawy/oesits free end, a beII-shaped end ar ea PIDEH2006/000372

|nternal di aneter is greateﬁ than the interna

el er the r.e nin ctio The _capi
% tﬁéespfgf'gggiexp §U|de%%€hr&ﬂ Bh?hglﬁg seCtlon
s%cpﬂ@nedandlltbeomﬁkeeteﬁduﬂssaaﬂangﬁdianarh@ off from

ar of p S i e
e e P
the capgoLaandcyeal Snehistar SEeobP Hirehopes ond T ot

ey | fﬁrﬁ@ntsecm@n(l%éﬂg flltL“ diks Oih dg@sfelgru@,ughohhe and
na are

capil |l ar be and to th Il -sha

Bt S cbb Epl GHERES: ENF: BE iy S ke BS a
esgnpes 4 oﬁhéhea;matnlsatorendf oftﬁdweccamhhlgarﬁ/ldmbelnAsChe
%‘ {fsgh 885 the, expansio |u| g% L4ng; L1 ul oied”‘veery

area,’ the coo |n i'S c0dl ed” very
sharply, §@t1hlaat dépeaddmggor@n hehél lﬁl@me@S@hdaOd on

&Eﬁ@E B%EhBH%EQh EBHQ&E&BH% %H@ B%&%H%%% 'ﬂ%tHH% bell-

| shaped end area, the f efrer gi ng
eBpPefaryct @e3cart e t@é%lql e%ﬁﬁ9§a§e§ﬁ§m Eé@or@plllary

it;ulgen L @yﬁgehaber@@%ﬂ ggstgﬁhml I ks gk cmqai%ﬂhbhe even
ar .e.d. r a en .evapora I S
BEoteecttidh prialhie) R seloms nRoh ok saeh Hos i ©
vaethakhdofhehe ebebbshaped Iend hdrseprdaesanotiter pressure
&éh“%tsf vaetﬁPJS’QQﬁ ﬁﬁgn%gghelr?p E‘X le%‘ﬂlc oACEREAING 1 -

fo the enfi on Fcator & por ous or
@b@ﬁe@eﬁpdbéé§amhlch sits on the plpe section outside
the spray head. In the area mhere t he porous or

en-cell body sits an the e sectign, said p
LR cergi s prioH S thivEh & peff négev.s&rmp Ggvice

hheogdmhgngofhuedlaaﬂnpasa i ihe b@@meaMﬂt(Nas a porous
gRencgehlLoAm oy 0 8,7 OBl o [ XA Ot on
dumﬁlderyhgh@pphy anddthéntém@e@amwrmhﬁralﬁhaxnﬂnqqy or
Bbéhdcéﬁm body sits on the pipe section, said pipe
section is provided with through-openings via which the
cooling fluid can pass into the porous or open-cell
foam body. As a result of the expansion taking place
there, the gaseous cooling fluid cools down very
sharply and the temperature of the cooling fluid can
drop below its boiling point so that it becomes liquid
or, depending on the cooling fluid used, can even
assume a solid or gel-like aggregate state. In the case
of the 1liquid aggregate state, the cooling fluid
“soaks” the porous or open-cell body and then
evaporates. In this process, the porous or open-cell
body 1s very sharply cooled and can then be brought
very accurately into contact with the target (e.g. a

wart) .

The spray device can be provided with a pivotable

protective cap which can be pivoted between an opened
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drop belowits boiling point so that it becones liquid
or, depending on the cooling fluid used, can even

was®ane2s2 sol id or gel-like aggregate state. |PCT/H2006/000372

case of the liquid aggregat€ state, the cooling fluid

th or Qus en-cel.l. .body t hen
§§§§$a esgn n t%hléltEE F%gesggsﬁﬁéOEOrouCgofxgben ceI?lxed
bb@ykeé véﬁytbhappﬁyedopbedtaﬂd can then be brought

very accurately into contact with the target (e.g. a

wart) The spray device can be provided with a

BPRBEABL LYot ddts viel gt vt EFF caRPBeipRubt od Bdrneray
@@v@@@neﬂ@@@ram@ ayl anel 0§ﬁ9‘eﬁ@§bhl og1a8ddgandecribed
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ehE%F ) | USERatRee PRFBGa REnEPoR Cird Ity nevice trotanle
p;obedtmget@apupamvmatdealghedadyldﬁﬁcmlbe@angMQx the
th%%a%£§nggf$e08§ 8” %?ﬁ e&h P&ngagg %%Psed

ective cap can beé desig n suc
ﬁtat@ ot Itdre \/Ealt@/feecztalﬁfaaecm,t uap edheil yrhien Ctd“ielle’l%sfeldlld

ghat epgbst Ne nRLOt @G VEGRRs SO h%pérhfcélolol 'HEQ;{J' Whe
can pass i nto the porous or open-cell body made

%H%EE%FB#@ By ttﬁl@ BF@F@&FP\V@ Cap.- s ils iittansad to
pﬁeﬁéﬁ\lE‘thﬁLMﬂdH entfof O&x&XpIP| e inarBdteldrentl Yactuating

£t fluid.outlet I d into,
EEhe ek PHTLRE 67 5Hs Db KoEUN oty KRSk HIACh the
PheyUEDMQ$H1¢ékﬂﬁb¢¢W6 To He alilies,t otheyeaseldndn fact
h¥8t the Jockaple 96°H%£Ee¥y C%HmiFg&v%Q'SEESa%%%kable

e spray device is Specia designéd 'so t
Qé?ﬁﬁ?ﬁéﬁ@ﬁc%me FPai dht | e¢avarve Hhe | apbe%i BeEiGet s

5 @c@éQtL?Ct H\é@l@ﬁ@d()p@Bedthéf‘ adtnsbesnenbodipmat ofyiq
g gra%ﬁgeV|ce according .to thE |nvgnt|on t he sgr%§1
88 & YFseks an "R Sar M f t REObRtTEY P

opeoapi.l |l ary tube, the adaptor belng adapted to be

connected to the applicator guiding the cooling fluid

to the intended target. In
In a further embodiment of the spray device according

to the invention, the spray device comprises an adaptor
arranged on the outlet end of capillary tube, the
adaptor being adapted to be connected to the applicator
guiding the cooling fluid to the intended target. In
particular, the adaptor may have an essentially pipe-
like shape and may being suitable to be moved over the
capillary tube. Also, the adaptor may be connected to a
finger key to which the wvalve tappet is mounted in
which the <capillary tube 1is arranged. Even more
specifically, the adaptor may be connected to the
finger key by means of a snap-fit connection. This
enables a reliable mounting of the applicator relative
to the outlet end of capillary tube, which can be
released if desired.

Also, in the afore-mentioned embodiment of the spray
device the spray head may comprise a housing having a

resilient security element normally preventing the
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particul ar, the adaptor may have an essentially
pi pel i ke shape and may being suitable to be noved over

wo b@7oepsl | ary tube. Al so, tqg adaptor may be PONOHER06£100372

to a finger key to which the’val ve tappet is nounted

[ i.ch the capill t.ube i, arranged.  Even_nore
sfgél\cé{i%ﬁ :;kaem yi:‘otﬁg é—%gcp aotrecﬁ'ay e 585%¥ctheecf‘cfof‘flﬁ%her may
foomper skey syl idgangihofcha shapefangednmech i bhat Thtscan be
FRARIES A LELE ABLELNDUR NG Pl c LD ABR Tal ol 40! Bl LYEne
to the outlet_end of “capi]lary tube, i ch™ can ‘be .
5O edSedtPf FeLPY edRCtalon n athe t&for &imaiet oked- This

erpedii rent ﬁﬂ‘s tbﬁi$ﬁp@¢o@e\érﬁﬁ é?@véﬂ?féy t%%a?dé%lyce f%:om
onprise.a housing having a._resilient security elemen
%@ﬁﬁ&l@ftﬁF§§ nPPﬁGtﬁﬁéﬂgﬁﬁéﬁykey to be actuated. The

spray head further may conprise a slider which is

i e dt. L
i Rt AR el LR T
aevige dieofaprtd dhitimgemakeye Tiapenbosideat rasged to be

helsdRHo OJganT% Preyenty itdléﬁa:f d@’}% Cﬁo(félqg%lg el 19 rg?é ugi f?e r

uni ntentionally. Mre specifically, I'n i s enbodi nen

P t15e dieay ldeWede th & g pr ¢ ok b3 trese Ber bietape bermemie so
alsr apged towbhea pt €ssednags Nshet heisdd denehor tRyemant o
of the slider tg resglie tly deformthe resilient

SEATH S el EHRAEIEE hs ¢ | GRTEEL LAET BRSoftitfe can be
felarsgely ReyndlEhl soy saduptacbiutalceenbadi bentinofitanspoaylly

devicehat, ¢can he gasily handl ed by adults but cannot
be unintentionally actuated by children. In still a

further aspect of the invention, the applicator nay

TONMPIEitSe 1an esseMdiald Y Laddndrical poLti onybaving  the
slots therein, and wherein the applicator_further
CERPCEES Tan "EnuISATRIHI S8 d 3 U $R &1 RLEY et CHpERIRGCAL

porprievent haveas areolatst hecHarget, t o bel | Mpaetednby the
Spacashins dLidhe TRLRSTRR A PERVLCES LR aroune
its outlet opening to prevent areas around the target
to be impacted by the cooling fluid. This embodiment
provides for a precise deposition of the cooling fluid
only to the skin lesion to be treated. Different
applicators having outlet openings with different
diameters may be provided with the spray device so as
to enable the user to select that applicator which
suits best for the respective skin lesion to be
treated. The annular shield makes sure that the area
around the skin lesion is not impacted by the cooling
fluid. The slots in the cylindrical portion allow quick
evaporation of the film of cooling ligquid deposited on
the skin lesion to be treated thus providing for an
efficient cooling of the cells and increasing

efficiency of the treatment of the skin lesion.

A further aspect of the present invention is related to
a method for treating skin defects, in which method a
cooling fluid 1is applied to the skin defect to be
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only to the skin lesion to be treated. D fferent
applicators having outlet openings with different

waelc@moess my be provi ded vvi_}h t he spray deviPEI/€H2@$/000372
to enabl e the user to sel ect

that applicator which
U|t for the t Skl IeS|o
Feat Sg Sf‘[ﬂﬂr AnRT sﬁl%gl rrakes foree Pgatfotrhe he oGells
afothe tSlkensldlerfeb@sm@n Hes dﬂﬁtm&mt eth byhiheneowdd ngthe
Ebuugn The slotssig EQ%e&y'dd%%r EQEB' ‘&%f%' !&OVMSJ.ng a
ui c gva oration o? f coo
géﬁé@i@t ézfcafr%ctw sk Fesiléndt o peld r@at s@ssﬁw form at

phovudileg o aF ef fdagiiantampolinig, ofhd h@o&?irl@ _ﬁmlld is
|ncrea5| ng efficiency of the treat nenhteof the.s
; ot

FREPYRY ATFOF( hete asptctehor q1ft Mfesé meea%#aﬁyl stube
delratedyt onaonmehkod kfior dofeadd ng Si@ I’l:cdefcﬁmﬁsa thin film

me in | u fo t he kln
§Hfgni QQ gt%e%%%& fg?{a lcgrllo suﬁhﬁﬁeﬁﬁed to
éUappheteeltbucf Bheeskpnldegectheo belaestoﬁyeUhe | nskin
thics et hod, the cooling fluid is sprayed onto the
skin defect using a device providing the cooling fluid

in gaseous format an outlet end of a capillary tube.
WQQHC@)@'JJn@Q sfrdiy@ dl & xRl a‘.‘»‘fﬁd duiored heneubf etnendaillary

[ be di t t he sk t
EBFoRin PR 1 O Fhe Mg h TGS THS 1HATF 111 diin
t(eew.i sladhioed fidmevaportatee &hirs sle;f@rcﬂ:oota: ngpet hereated
Q%"S QI gQ§F§letdgﬂ§Cﬁmng Bgelqgmﬁpréggdfgﬁ%nkﬁpethe

outI et en f he ca t he 'gaseous cool
skdind dgpants end f ortl’ﬁf& awtaiiﬂ“tﬁ (ésg. al itduiird) £l omince

Hﬁ%fﬂ@'b&%ﬁé%&tﬂéhb§hér%ﬁhﬁﬁ d€afor&d@rt) +id LSrface
ortant, %ﬁthefllmonthesm defect (e.g

he
rodrom (e piAEh | Giioe G R CAR O Lhetot in

fclolrmae:\tamr’dﬂ ehatwd he) suoﬁacaer Nbiee fH’an t heh vetder to

%Iff%Clen(ajt%ysuc{es C{oé/wﬁ Ch Icsél iergﬁnta 'I Cld‘e%eicgce

the o and,
dest rwnpwwé smopftt hee s]zzrﬂvmlééécta,t thiee cells of the

skin defect. The thicker the film is, the higher is the
temperature difference between the surface of the film
remote from the skin defect and the surface of the film
in contact with the skin defect. For that reason, thin
films having a thickness of 0.05 mm to 0.5 mm are
preferred. This can be achieved by application only of
a predetermined small amount of cooling fluid, e.g. an
amount of 25 upul to 250 pl. This can be achieved, for
example, through a controlled actuation of the finger
key of the spraying device or with the aid of a
metering valve. It is thus possible to achieve
temperatures of about -50°C or even below at the

surface of the skin defect.

In a particularly preferred variant of this method a
device is used having an applicator in which the outlet
end of the capillary tube is arranged. The applicator

is placed on the skin such that it surrounds and seals
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wo b@7oenger at ure difference

| ow tenperature nust be provided at the cells of the
skin defect. The thicker the filmis, the higher is

filmrenmote fromthe skin déf éct and the surface of
filmin.con t with the, skin defect. .For that. .
PEE i RRAETTHEEL N L B RS O88 CHo iRl radbad i
spBapadar eronefere eutilits eadl befachhevedapyllary tube
' i I f - r m : | _a ;
QDD EERY. PR AN hol S RLR LB NBEL2 1B, Dot larly
Fhfsctantberacindvedl floicadhddimpl Ehet helpghdgfect, since
gﬁﬁbﬁ@H %@1@%@%& ¥ of }is'ﬂx@tfaib{l@e_rirkr@dr Oﬁibﬁé}:épr @%ﬁhr&le
evice or w e.aid of a netering valve. IS S,
RS LRSI VAR VST SUL S Seh SPE A S Al B
egfachelaaw adffdetsdrbacehef theatskeme dehete. the a&issue
BSE%S%E%‘B@Y t%reef%fee& VS‘%EQHES%&“' $et0d, a device,
'S avi ng an app n Tette

use ne p ICQ or CH: e out n
on t hddéapihl ar yheubeoicd iagr adged.d The appliildatsst il a

?EﬁQ?QuQQrE ecgkipisHENLERAL It surrounds and seal sof f
he skin defect, and then the cool-ing fluid is

sprayed fromthe outlet end of the capillary tube

ghr ectdpeont - t her skho def eclis Thithd® a paktieuliar lysed
Efchient varianttpf treating_the skin de%gcg, si nce ‘
AV 5tgh 0el R SR £%U%bTe FRABLE SheCeF 6P tive t°

ppplenat areessembiuakd yhenlskinhelafeldts tof ddetsddted from

L ect cted t t t. whj ' u
g%?“rq unc |£ﬁagca{%1cg égfgg%é e%g%%%lﬁgl Ir%%rlgnalé%ga%%gf %ngt%egt.he
priaddrfreeR,. the cooling fluid is utilized in a
particularly efficient manner. In a specific variant

of is nmethod a deyice is used having an applicator
RB0HRG T ol SR 2T SHFORd S8 oM o SrBve e D Eas o GLiRe
tmbehskKi fodefretta tiaghe ki he alesé ftrsgmibeiwigh dHmpeetrest bygain

e g0l 00 uLg oprayed, a0l ¢ sl el ek ece <o e
tueehied for a period of time sufficient for the cells
of the skin defect to be destroyed. In this method, the
cooling fluid is sprayed onto the skin defect using a
device providing the cooling fluid in gaseous form at
an outlet end of a capillary tube and spraying the
cooling fluid from the outlet end of the capillary tube
into a porous or open-cell foam body. The cooling fluid
is then allowed to evaporate from the porous or open-
cell foam body thus supercooling the porous or open-

cell foam body. The supercooled porous or open-cell
foam body 1is then pressed onto the skin defect thus

supercooling the cells of the skin defect.

This method is advantageous in that also the amount of
cooling fluid required to achieve very low temperatures
of the porous or open-cell foam body is small and the
skin defect can be treated very precisely by pressing
the supercooled porous or open-cell foam body onto the
skin defect to be treated.

et ween t he surf aceCDCHRIV6/000372
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met hod for treating skin defects, in which nethod
again a cooling fluid is applied to the skin defect to

wheoorversed for a period of tine sufficient foPCT/H2006/000372

cells of the skin defect 9o-be destroyed. In this
met hod, the cooling fluid is sprayed onto the skin
defect using a device providingthe cooling fluid in

eous_f.or ou d a pi{lagyttobhe andl
Fuggf‘gﬁi nadYﬁgkgggﬁaﬁg %Fg%aggroﬁfth%ﬁ%ut%tt end.of the
£
becapiel | aryedube finoro atper ouC lorovbigEh- c 8PP SFdRM H8dy . ©
: l; i,;Rg & e dhesr atheweg rby ewapirat ectooding
llﬁﬂgtggﬁeéﬁg cﬁn{blc?p%rﬁdcezﬁ f oam %d%@t §s$ ere oéiglgdygg
topdrhsusimrerspetit eP ¥ Pgaﬁaﬁgéy. € Supe %g% ed porf ous
s sQReRtGeha 1f oam desly aget heniyeressed orithe t hetskehed

def ect thus sueercooling the cells of the skin defect.
drpiigdretHod dvant ageous in that al so the anount of

cooling fluid required to achieve very | ow
temperatures of ous; gpenrige! lcdraamdaady wsth
Fidal agh"dwtshegsk{;ér}?%g?{ecgﬁceg{] be treated very Lo .o
preci sy mragksthg TRevaupdiCoofRi®Bor BEEZor 7
open-cely) faambody M diherski piefieet tprby device

treated. 72 - 9 - Further, adv n.t(%?eous aspects of the
i nvent iBHFWIINDO Tl AT ot he fol | owi ng

description of illustrative enbodi nents of the spray
devi ce according to_the.inv jan. Of opar t i dhepeotan
FXghetrat§ O"é%d?o?’egrsgs?s?%s%é%t ;%(}Inda vslcécracws Gre given in
the attaChest deaivag emioedifiesl: ¥ g2 PiRPoWsEt §eRerrQ”
view of _{he contai E‘ﬁrthe\é\"% iy uhdagutl et val ve and

spray head, rn an i1llustrative enbodi mrent of the spray
devi ce according to the invention, Fig. 2 shows a

Fg%sggcghgﬁscr@§§- sgeheongbcview ofran iFlastratie an
e

Od'"ggﬂa?geg gkggsggggkggng?rview,

Fig. 4 shows the spray head with connected pipe
section, and with the porous or open-cell body
fitted onto the pipe section (protective cap
opened),

Fig..S shows the spray head from Fig. 4, with the
protective cap pivoted into the closed

position,

Fig. 6 shows the protective cap in the opened
position, to explain the pivotable and lockable
nature of the protective cap in the opened
position (turned through 180°),

Fig. 7 shows the protective cap in the closed position

after actuation,

Fig. 8 shows an i{llustrative embodiment of the bell-

shaped end of the pipe section connected to the



connection to the spray head, Fig. 3 shows the pipe
section fromFig. 2 in an enlarged cross-sectiona

WO R@#00e8y. 4 shows the spray head with connecP@rCHR(®6/000372
section, and with the pUréQs“or open-cell body fitted

onto the pipe section (protective ¢ opene L.
shows tSREaspr ayS#¢ad f ridn Fi Q. 4§?r€ﬁ?ﬁ théQ%PSFgégfgg
cap pi \wWiediind tdre tlosaorppsievioe Fogordistows the
protective cap in the opened position, to explain the
pi vot abi Hd-9"bckabl e nature of the protective cap in

t he opened position (turned through 180), Fig. 7 shows

the protective c L0t hes ¢4 osgtbposidionoaf tigte  valve
Figy ht | YO 67 & SHOWe: an (11 gstrative embodi ment of

the beltapeaedend oimals HIRR" s¥et+®h Eonfected to

the_ spray head, in a further illustrative enbodi nent

of the spray device according to the inventi i g.
Fihows0 apnay ¢ erdat i%%ﬁ‘ﬂ%ed?%n ]Poft erijvearhveS fgp’;aet ertd
for a "grb@ntyperigut Besurabvuedifigga Blighowdest to be
enbodi nent of the bell-shaped end shown in Fig. 8
surrountfRgt@skin defect to be treated, Fig. 11 shows

a further enbodi ment of the spray head of the spray
devi din € chBYenticon Wit fran anply dataat of
Fbgrng?ngﬁﬁgédétgugggggpsay heag,,Fi L 12 %Homsithhtion
enbodi mehe ofpFy. CEViGE a acEar iy, tRi gt713 Yhows a

section ak@ngd i fsp X ¢ttt | beiimgFingourdiZed to the spray
head,

Fig. 12 shows the embodiment of Fig. 11 in a rear view,

Fig. 13 shows a section along line XIII-XIITI in
Fig. 12,

Fig. 14 and
Fig. 15 show perspective views of the finger key of the

embodiment of the spray head shown in Fig. 13,

Fig. 16 shows a longitudinal section through the finger
key shown in Fig. 14 and Fig. 15,

Fig. 17 shows a bottom view of the finger key shown in
Fig. 14 and Fig. 15,

Fig. 18 shows a section along line XIII-XIITI in
Fig. 17,

Fig. 19 shows a section along line XIX-XIX in Fig. 17,
Fig. 20 shows a section along line XX-XX in Fig. 17,

Fig. 21 shows a perspective view of the valve tappet of
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Fig. 14 and Fig. 15 show perspective views of the
finger key of the enbodi nent of the spray head shown

WO pooFi0gp2813, Fig. 16 shows a | ongitudi nal sectPORCH2006/000372

through the finger key showntih Fig. 14 and Fig. 15,
Fig. 17 shows bottom vi ew of the finger key shown in
Fi 3. 14 BA9 FF .O%sr,“eﬁg.o% YHowsSRERLct 7o al n in
line XIIFixXI113jn Fig. 17, Fig. 19 shows a section
along line XIX-XIX in Fig. 17, Fig. 20 shows a section
along line XX-XXin Fig. 17, Fig. 21 shows a

pey spedt $hevwsi ew oftonhetvdivalt appetioh iof tHée valve

enbodi mepi 0+t BRoSRr &Y Regd §D9V‘@ni9r§ieg-, 13, Fig. 22
shows a | ongitudi nal section of the valve tappet shown

in Fig. 21, enlarged, Fig. 23 shows a perspective view
E{]gt he3 séﬂiuz_@keé @g pﬁé[:l@[:tétg:ii@gdié@nbgﬁtﬁ@es§@ﬂ@yf B?ﬁethe
shown in_Fig. i g. shows a bottom vi ew e,
Sl der Shohn PASRRIRSs” GRl atied SR DB Rpodran - in
per spective.vigw of the adaptor of the enbodi ment of
the spray head shown in Fig. 13, Fig. 26 shows a

| ongi tudi nal section of the adaptor shown in Fig. 25,
Fig: 27 ahavFi ¢ 2@ tdlesw peespeet i vdrevi ewgdefr t fleown  in
applicatpggwhpgh Lgi1seg8gcted to the spray head as
shown in Fig. 13, Fig. 29 shows a top view of the
applicator shown in Fig. 27 and Fig. 28, Fig. 30 shows

Bigongbt sdbnal aseeirsproafivieheriappld£athe sk@WRorN offi Ghe

27 and Fé%bo§§ment of the spray head shown in Fig. 13,

Fig. 26 shows a longitudinal section of the adaptor .

shown in Fig. 25,

Fig. 27 and
Fig. 28 show perspective views of the applicator which

is connected to the spray head as shown in
Fig. 13,

Fig. 29 shows a top view of the applicator shown in
Fig. 27 and Fig. 28,

Fig. 30 shows a longitudinal section of the applicator
shown in Fig. 27 and Fig. 28,

Fig. 31 and
Fig. 32 show perspective views of the housing of the

embodiment of the spray head shown in Fig. 13,

Fig. 33 shows a front view of the housing shown in
Fig. 31 and Fig. 32, and

Fig. 34 shows a longitudinal section along line XXXIV-
XXXIV in Fig. 33.
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Fig. 31 and Fig. 32 show perspective views of the
housi ng of the enbodi nent of the spray head shown in

wo2@7/00882 Fi g. 33 shows a frant: view of the hoRGI/AH2006/000372

shown in Fig. 31 and Fig.” 32 7and Fig. 34 shows a

| ongi tudi nal section along line XXXIVXXXIV in Fig.

33.- - A conventional container 1 is indicated
Schemathtabhyli martimigener al b endfcsose ismpentaaritcal ly
ipr‘ir”&%eOf%&j?gﬁs?Pr%e%yb‘fe a5gor di J:t&:oantth.e F\WS”% Nihe
In Fig. : schemati cal ly 1 ndicated capitflary tube
SOy | geF)Chr AAPIELLicht Bot fde nirnventiof the Fig. 1. A

LRl&faly | i8akBhebaendxhianding ¢ o the cqaliiskg,)
fluid (not shown) which is present in liquid formin,

RIFfE 2i ABFC1 Thehe NGRIIGTE efd 14 CPRESERFTI | bry Lts
inber 1ﬁn@3e§@a?a@tﬁgd itn@;.olt lrtehef Ict,tbcglmgl etuval \(gog ,srt]@mm

ere the end of, the capill ar tube | recelr,vea W |

TReSh 1 st vai botula ety I bRel EpGr Sarve 1o The
oot sesd _alﬂ/abtie thleantzgri 2 mhoseoe0l nksi soneryted to
Sl 1130 !8u@i?é‘”yv£f& 'fssahgg:h%e MR AhAANGED the

in the Tnside of the valve chanber” there I's a val ve
GriRiyL PArpwhitetPs s 1gi speaeéaBre wobhier Thet HelYist cousflet

FaBRL i BY 2Phe Af&%@b 23ueeat s fifyt h@ %%'m‘@%i%%”bﬂ vl ve
and al so_the interior of the container. fromthe

R He. RurtiHEte s¥8EME2 1 e VEFYviTd heteen ¢ hat any
vatd 13sandidie $0dmid. ofartherceent sh nehel indidd hef the
spray head,3 there is a further capillary tubhe 30. .

W %%% icﬁﬁag%)eéfndfgo&qesrear%zsangaedvﬁﬁgg v]% %Bé ?gpp@flcﬁ. L8
Jheplateablappeunder st n téwgafeneat ofi th tshpeival va2. A

body 25 Mhile breFihe 11l emlieimiaipe,qutd ey é@.ls%et%e
s shown, "male"-type outlet valves are al so possi bl e.
Thec v Ve AfappBe A hayeherf 498 dEBRgrA¢t $+A¢ he Further

gaangr 1shewe igrdvited bevhébe the aizhar el egrat shevyid
{Engfnthe container 1.

In the spray head 3 there is a further capillary tube
30 whose inlet end 300 is arranged in a valve tappet
31. The valve tappet 31 is in engagement with the valve
body 21. While in Fig. 1 a “female”-type outlet valve 2
is shown, "male”-type outlet valves are also possible.
The valve tappet 3la may then be designed in the manner
shown in Fig. 9, while the other elements may remain
unchanged. When the finger key 32 1s actuated, the
valve tappet 31 and consequently the valve body 21 are
moved downward counter to the force of the spring 22,
as a result of which the fluid outlet wvalve 2 is
opened. The cooling fluid flows out of the container 1
through the capillary tube 10, where it already forms
an aerosol and further evaporates, then into the wvalve
chamber 20, and through the latter into the inlet end
300 of the capillary tube 30 in the spray head 3. At
the outlet end 301 of the capillary tube 30 from the

spray head, said spray head 3 has an opening 33 into



unchanged. Wen the finger key 32 is actuated, the

val ve tappet 31 and consequently the valve body 21 are
worowgdoatenwar d counter to the force of the spPCTIgH2®6/000372

as a result of which the f}#%id outlet valve 2 is

opened. The cooling fluid flows qQut of the contaj her 1
whhEBugh tPEPRapiadERf t R 18’e WHEPE T, h@ﬁdy‘”%g]rensbe‘

eﬂﬁlé@ﬁ@&ohrﬁnﬂof@r abeal&vmxcames Fiigen 1 nkbsd hehwoalsvea

20, _an th I |ntothe|
pgggeg Vhe C@qull d EI: t u%\é ?’hﬁt%ﬁe HPayP e 5@@%6 AFP
cthe beutdesti gred, SCEanflthepuappISEar yifldbée3GHplomndse in

mggéa& hgﬁq p&dhg spray head 3 has an opening 33
a pipe section can be inserted (as wll

beexpl ained in nore detail below) . Fig. 1 also shows

Aé r}{é)é es%kagdya@;efén ¥ Weed N \éhl;s:lfpé hkscpi 6heekinvepe
can b esi

lé)?ﬁlréleﬁled”}tﬁ rﬁﬂee ﬂ%?%?-?gbé%ov&n Atlge hﬁBrQVrglﬁd‘? been P
mEBAkironed, vt gi peuEeci i ppeasebe ilons € texth i OdeE:hEgned

openl n in.the 1S ray he The er. q

gﬁch aqﬁ%e’ seétl on B cHh %gedefsorm agmfl‘or %%(%hrr#}gplve
egbownmiemtt hénf ox mosfr speddiusst rcmqaﬁefsaﬁmmn@ént vigwa in
FR?rSpQCtQMS Cf PSSP eehian@e Vi @W SR Fb%tl%n%@d V@e@n in

| 'arged cross-sectional viewin Fig. 3 A | ocki ng
Fgigoj Ect ifont SEKERT onee Bt bPt RE Bi p€n§e@tqdorPﬁs %kéfh pepe
sauitdes tEt"r@élﬂhbbh%_]uQ@%@il r&l)&ﬁl(j}m the @péwnbeaﬁ 3in the

t he | qcKki 50

“Sia R bommads P AT T Der T of her 89 T Spr Epe
maeactk 3 ¢{See aslnsz@ Fiig. Gbr&‘[EdCﬂ:l(g’l 6n§l thien viddinal $oihed
3R 8b L D0 rlpe SOELLONSS oS I OVI #ednaaland o) . 1

area rough opéni ngs nits wall.

wgilde &es? ilom 56913 papt @heam?lé}@plf’ret‘?é%mn ih WF]I@F]OVh@ed
000ld NG fdAid 915 guided ronafl &b difended itarget wahiar.
exanpl e toward a skin defect that is to be renpved
(e.g. a wart). The applicator in this case conprises,

THe agddbéi @Rcttdohhes pipepsett ioh 5n, =alSd catpar aus which
the cooling fluid is guided toward an intended target,
for example toward a skin defect that is to be removed
(e.g. a wart). The applicator in this case comprises,
in addition to the pipe section 5, also a porous or
open-cell body 6 (shown in Fig. 4 and Fig. 5 by a
broken line) which sits on the pipe section 5,
specifically at least in the area 51 in which the
through-openings 52 are provided in the wall of the
pipe section 5. The pipe section 5 can be made, for
example, from a suitable plastic such as polypropylene
(PP) or polyethylene (PE), or of Teflon, nylon or POM
(polyoxymethylene) .

Fig. 4 now shows the spray head 3 and also the
applicator which comprises the pipe section 5 connected
to it and the porous or open-cell body 6 (shown by
broken lines) sitting on the pipe section 5. This body

6 can, for example, be made from an open-cell foam of
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open-cell body 6 (shown in Fig. 4 and Fig. 5 by a
broken line) which sits on the pipe section 5 ,

wap@eidisnl |y at |east in the area 51 in whi chP€TI€H2006/000372

t hrough- openi ngs 52 are provffdéd in the wall of the

5 Th 5
§Q§§ﬁff§ P 4Pl & AR B RS R s ueRELs ol DB phRkAERS
IPE)) o paiyetdiyleiesq RE) gawre ofTH’eepr@ten’g/im@ osp POV s
CROLYOLATRIY |, g&g@)catfgar&% A% Sghloyg gﬁa%gx D&a¢d; Beq
ééegloleCE@ﬁhec¥®d1ﬁUfitoﬁﬁdeﬂhep®@tby@nor %mbn del flso

QQ@VJSG d shawethy Iklrr%kem | bReshesi- éék@g Qe €3 Pi PEgether
%glon 5. This bo can, for exanple, be made from

pehbBei FEFGLATLY. FPSiHing uRAMERE(PR) Cap 4,  this
|99|f‘yémly0der@n@4( RR)s arthepad feddiy | et ( REl)zenOEh@f protective

LIyl Th t ect hqwn
FRE dpenod Podit ST eE 5 4l cBRobd iitkdd (8 g2 s
hotk ed)reiss ithies ambneﬂiqozwﬁdna)n the gfldial sot séiowsaawve 2
%@Bﬁ%¥ r'ﬁ§334 QEEEQ@eépraycﬂ%ﬁ@g%EOfTOgefg§{ th th

speci al | y desi gned protective ca i's sa y rlng
32T ES POREl e évach qﬂﬁsm\ﬂﬁﬁ1H#ﬁ??ﬁ%ﬂe@b@v@r@ﬁﬁcﬂlV% cap

ian ithe apened fosd ti ot tdie, fdmnaet KeYrB84.18§, NPt already
accessi ble and,_therefore, the fluid,out et val ve

2
CARNGE T att udtiélt ( hFP@pr%b? f Sat tif gRi0 T%ebrOken line
earres pordi h@ iechaplatméar ipi wotdang: 1t hgetpr OF eséione with

%%&é% IALothe..c) ose QP%J%JO@ shown in Fig. 5, is
y in

alread icated in and Fig. 5 within a
br oken- I|ne area, but it is explained in greater

det ablpy Pgiﬁ’wt‘ﬂé hptefghenge d9 Fh9vo8:ia8d - pfotedPive

explaln he nmechani sm for_pivoting the rotectlve cap
&3P Ftg. B9s & séﬁeﬁht?Eh?@EFé§en¥%ﬁ¥%®eQﬁa¥%Rﬁ of "the

profrecttive Gap 4 il tire safedtyy ringg 334, t BRe protective
pr.ot el ng ghomn in the oqﬁped

B8 oS SaetT on S “Ron CHESD b aso Cbut=Ai { Hoti P4P=
maqnmxan can also be seen (but without a porous or
open—-cell body fitted onto it). The view in Fig. 6 is
also turned 180° about the longitudinal axis, as can be
seen from the fact that the pipe section 5 is pointing
to the left instead of to the right. It will be noted
that the protective cap 4 has an “activation area“ 40
which is flexible to some extent and which 1is
correspondingly also present on the opposite side (not
visible in Fig. 6). In this activation area 40, a slit-
shaped passage 400 is provided into  which a
positionally fixed locking element 35 protrudes.
Without any additional measure, the locking element
thus prevents pivoting of the protective cap 4 from
this opened position, and instead the latter is locked
in the opened position because the locking element 35
is as it were held “captive” in the slit-shaped passage
400.

To pivot the protective cap 4, the user presses



open-cell body fitted onto it) . The viewin Fig. 6 is

al so turned 180 about the |ongitudinal axis, as can be
wae®noérem t he fact that the pipe section 5 i SPEDCHRINGH00372

to the left instead of to‘tlﬁ’e"right. It will be noted

that the praotective cap.4 has an ‘actjivatio rea" 40
ST AE AT bf BOFo et BX08Rt WAt Which § stron front
ant r éspandietgind Jal sgapnesenthen adida vepipiasi t ersaded (noby

i.si.ble in_Fi 6 104 t hi i wat i a
w;ﬁlﬁhsha%%rdspe}:giseagébff&hlgs %%Q/%g%d\g?’ntgyﬁ%%h C;&%pl%tely
Poziudhonahe y sflitked? ¢ @ cRhdg tdlee et SGt pret cagest can be

é’{d&‘é&. apy o adlidy opalopBasfe, pkbecbeekbng £ enBpL1 it
thus prevents pivoting of the protective cap 4 from
TR TR PosIed oroS ARteR ngkedd thefigrt dr DE GGk éHS
pivddigppenedeposi btrinhecasisendie | geki nglebesentiBdS a
is as it re held "c_:ffllg%ive" inthg Elit-}haged
FHEERRODGS THTBPYST LLKE FrSien | S8LcaFd | St RS8R -
fpesFegsi nil baweolsyy fT,omibbih sidesegichel gthé falamed
. and 0 ehi [.ast activat i.an . 40,
5P Eh e The Tobkin B} sl SEIg (8" #16RdD
conpt madinhr fughhele sSiiit-sAg@eghdaheagr ovbéEhva ldgys
h&aprBecptyotedaphe useb Riyobs hbeRotect tMe GARsed
until it reaches the closed position shown in Fig. 7 .
PRt Pt REH VOt R gt O t hkd 1 obki ng el ement 35 slides in
a correspondi ng groove-|ike recess 401 (not a passage)
see Fig.. 4 and Fig. 5 ,.until it reaches.the c| osed
Do5i ?Cir(?l’?.%lﬂg i S a?léjgn qOietE “ond@i Yabi%e f'qgrﬁbévigee a%Ser
Lorsesporddng fhe t herostdt b whapsb passageomhitdte aldrensed
%J;gi@{&l;eegl YecCan A Shd o g | oskedabnhe dasedpeq
osition aCCOFSI ng to Fig. 7 . For treafing a skin
detlecrefergncg vt t Fiothed uded fil%st frovédafthels to say
Proheehkveear ibr ramd hei opeasd FResI t4 oot @hkhgosition

g%géfglrecgsIg%a%ré{%as§h?%pﬁ§:t%nq gce %éé ;%ovs\nitcr:ILoglefaecrceoancang
to Fig. 5, the user now presses on the finger key 32,
by which means the fluid outlet wvalve 2 (Fig. 1) is
opened and the cooling fluid passes through the
capillary tube 10 (riser tube), where an aerosol
formation already takes place and it then further
evaporates, into the valve chamber 20 and then into the
capillary tube 30. In the further course of its travel,
the now gaseous cooling fluid passes through the pipe
section 5, and in particular through the latter’s
through-openings 52 and the outlet end of the pipe
section 5, into the porous or open-cell body 6. As a
result of the expansion taking place there, the cooling
fluid cools to below its boiling point and can become
ligquid (or, depending on the cooling fluid used and on
the other conditions or parameters, even solid or gel-
like) and “soak” the porous or open—cell'body 6. In the
subsequent evaporation of the cooling fluid of the
“soaked” body 6, the porous or open-cell body 6 cools
very sharply (e.g. below a temperature of -50°C) and,
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fromthe position according to Fig. 4 to the position
according to Fig. 5. In the closed position according

by which neans the fluid-odtl et valve 2 (Fig. 1) is

opened and the cooling fluid passes t hrough the '
i 1TE63FM8e FOHRISET t JBR) |, tvper eban REPBEBE  into

doormtt o e r ERdY ckakes 1 Ager andeht dehermd Uskher defect
Jor,at es. nto the valve chanber 20 and then into

qﬂw ﬁﬁﬁ (i ST ’t'he further course of its

travel t he nOM/gaseous cooling fluid passes t hr ough

EH%F Qﬁpghéﬁﬁtkﬂg %d%%éﬂ”e r%EC§t u£{% lﬁagtrgtlve

rough- openi ngs e ou

e inga ts &t e P1ipg ecthen ppr oukene, opbﬁ seblibetyr
d%mpﬁ%%é%r l%ttﬁé bﬁﬁgeﬁgﬁgﬁFﬂp Békhﬂgcﬂlagﬁztf@éefrge

t he coo elow 1ts boil EOI nt an
Huisharid hrpentthgS b t”ﬁeeceepiL g2EYufgbe

3lﬂ>ee_d(rm~td s)rblvfrhELrDtchﬁfs§Oeﬁditi@ﬂhSh@fepaié\r@bﬁ@ér @Mle:ams
. [ ellike "soa t he porous or en-c

iy;ﬂéﬁfatlgh theméﬁgsgﬁ& nt &V&por ation Bg thepESXFPHﬁly
deafinikefd t helusbakedVeboryo&limeme partoustioe gpemwcel br
Ry & 16ool 5o¥gryt§1@aroqlt3ﬁ_é@ nqPe09y 3,4 eomer alyt e, oty

-50 0C ) and r treatnent purposes,
Hsugh?2 | REESc ORCAEARSE hinhe ehactbqldr@étapmdeaem ahea

5s_Lle n def echet o/d8 t Lgat eﬁe(ebellasM@ -erfd 9ar@aSheys,
tlet end of géfurther il i ve enbodi nent  of
¥bé’§@ﬁﬁ%ﬁ1% : PﬁFePHQ%9é%4ﬂ|%agor fosFprilseshem,
e@nﬂy bhéspt peysedd i oabbatwhiled, catccumsefreaeeend:,f haﬁlah
R cAnaped $£ad AL o ARk A e £ B rE B8k

i n cross section her ger
MSIQ&#Q%?Q\Q@Qﬂﬂ@od|nent than in the previously
described illustrative enbodi nent with the porous or
I?ggn-qell bod¥; the outlet end 301la of the capillary

e P3P hEFETHPBL r edesCiMt ¢ hd"askd | -ighapadtémdlareact

dallarpdaptieanal Ipaafyddrg leald - shapede€ad, arganpblarefion,
glass or ceramic, or of any other sufficiently stable

plastics.

The mode of operation is as follows. The spray device
is actuated in the same way as in the previously
described illustrative embodiment, although the
protective cap 4 may, for example, be designed so as to
be completely removable (as shown in Fig. 1 for
example) and, if appropriate, another kind of
childproof safety feature can be‘provided. The bell-
shaped end area 5la of the pipe section 5a is placed on
the skin in such a way that it surrounds and seals off
the skin defect to be treated (e.g. the wart). When the
finger key 32 1is operated, the cooling fluid is
conveyed in the gaseous state to the outlet end 30la of
the capillary tube 30a. As a result of the expansion
taking place in the bell-shaped area 5la, the cooling
fluid cools very sharply, for example to below its

the user now presses on the fingePCREP2BR/000372
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t hr ough- openi ngs 52a are provided (e.g. four of them
each offset by 90 about the circunference, of which

wao mv7oem8be seen in Fig. 8 ) through which theP@r/eH2WsM00372

is able to escape. The pi‘pé”se‘cti on 5a can be made in

articular . of polypropyl ene, eth | ene,. |, _
b PBiRt o] B P e S A S o1 Lhfy Sierdetett in
hef fgas entd yssaiad) elrplh;s@uts foiﬁne tmded@beﬁﬁehgt ioanthe
dosola.i_shvémél%vf'd E@%ds%ﬁ‘éé dg€{ Cigh teuat ed c{1 ons or
sane y ‘as’i y descri & i 199

n the previous 've
reEr R et ), amlhbbgh EW@pprr@tt@@tuvﬂéhe:apknnnelyfetbr (e.g.

@XANN &) bes d@éé SHBY ta%cpecé;r?'mlx@% aly J&mmyahle.

(as shovvn In I for exanple) and appropri dat e,
anot her kind of childproof safety feature can be

W@Yéﬁ&dplgheablelthéhaﬁﬁl@ et af £deSla ebomﬁgpwquld is
Seclli als ace nin a
Aot aha BBt oRr EAG SHITF dBF cbhot GaBa i res: stibe

E(Cea g:.t tdmyv\éorm aN\h&@r@h@lfwngeh key d3poiksd tepernat adithin

{. u C Yy t he aseo S tO
IRGSOTILIR TG0 Lo PR SUEL B I (BRREH AL 0o
’Crfé?s%I ks o$h<t>‘h@ exp&nsi oh0t akkngspkapedialilye advantageous

tQ?l bbféaﬁﬁe% aFi1een 51aguide f5aQ) img bhuigheCOOt &, VEEYect w
l't‘?h‘é‘tr%t’ for exanple to belowitsboiling point, so

ast?bk%ﬁn?%% SiEi nPREYRRE ity $heMPastbus - St dve, to
dbt%nquug,ld fa@!&ﬁhéﬁﬂ_?rdﬁpeﬁﬁjﬂé’tg:mt ke oadelg.ngThi yi dlds SO
se an e ot tions or ranetl e an
S A0 H8R 188 RN EhaRo R SP=Ph - BELOTEL oLRL Al race
rpTecEt e yfi_sglol tdeandivanetflegs b (estroyedthFosuefanpl eot
atntde-tige the gémusto% dig i qui eogéegggﬁm fram,

the outl et en of

illTary tu
ok a@?%sdlw%h ﬁlslnbleé(fgl ted dhea tHighe qdisd Y the

diff@ﬁéﬁ@@ bhewskhn tdef eedmp¥ L L Gret Re W@ﬂi)ll@§1&hf§lm
eous

W B0 e nERePPEG T, SRR o PRE S Eepactavyze Cof

the llquld fllm LF at the surface in contact with the
skin defect W. Film thicknesses in the afore-mentioned
range can be achieved by spraying an amount of cooling
fluid of between 25pl and 250pl. This can be achieved,
for example, through a controlled actuation of the
finger key 32 of the spray device (which is possible
due to the low mass flow through the capillary tube
30a) or with the aid of a metering valve setting the
amount of cooling fluid to be metered per spray burst.
Such metereing valves are available on the market. It
is thus possible to achieve temperatures of about -50°C
or even below at the surface of the skin defect W with

small amounts of cooling fluid.

The above-described illustrative embodiments of the
spray device according to the invention were described
for the field of application of treatment of skin
defects. The capillary tubes in this case generally

have an internal diameter of up to 2 mm, preferably up
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whewanersi he liquid filmLF -

havi ng a thi ckness of between 0.05 nmman 0.5 mmto
obtain a particularly effective cooling. This is so

renDte fromthe skin defect @V(l. . at the surface not

acting the skin def Consequently, the
B aRer TR E e TN IEE A e A T Pety jeptsys for
dxémpﬂencenbammaﬂmaﬂudmmmmﬁnahur&hﬁ tdvegd | ftbal ®i3ﬂ1mm

at t ev e _and the tenperat ur
tEe FI Eﬁb f?ﬁ&ﬁ%&! éﬁ%lécglln?%onrgc mn?% ?%Pnal
ﬁﬁﬁcaépécpfwtheﬂnemqwe@km igf tdeoling fluid could

af;ane-Hepm | Qﬁedlﬂ@é‘ﬁﬁafa@l%%e%%@ ec\h?d l@ésSpfﬁé(ﬂln% 3N mm
amount of cooling fluid of between 25m and 25

¥HPEPLER bRfadif =S f ¢hadxafiphe, P hidsiRsh are dlmethyl
e@nteﬁ:ol I@ebmﬂi@,at ll@@b@Fcahhze fmntg@ﬂfaﬂf@y %%o@felllla%tsr)ga?é/es

g Yi,C |ch OSSIQ% due, to the |.ow nass
REERC NS T A L SH AL - R AR
etrereixagpial vebsellRi gt et abblat adhec adnipwyrdduried tiohat
BE LT 6 REACSPLAY 1O Sre Uil T8 £ S A0 VAlNGS, 138

avai | |l e on e marke us pOSSIb|e t
58RI ePEYerper aklr 6s tof ddolt amdCase dverdisirew it some

EageguqﬁﬁﬁéC%oﬁ@fdéfé@lﬂeﬁg§5wm@ﬂérbéﬂ@%&léﬁ“%ﬁ@@bﬁgry

ooling fluid. The_ ahove-described illustrative
BBGT fEHES Sof s grigy Il QeLRit drith P bitheroint of

Fawénti on were described for the- field of application
of treatnment of skin defects. The capillary tubes in
this case generally have an internal dianmeter of up to
Homrepr efeécalsipr ayptde vilcz mmceamdiirgspeciEhd yinrentieon is

wse afi ekl S ars fﬂrel@(%@l%pfirhéﬂ&gn@f diameter, ¢

in the range fromO0.35 mnt reduction
WeZEPe Por et t i@ Fedugbfontditesé rdquitFedsammimtly

@sfult@@ﬂlengfcﬁi uagpmu,bdlemgn Hravehadhi HIdiale 14 alf@f%éted
l ess th es of cooglants that can

Sggdvgfg §i %&FﬁfpteFﬁgﬁlnﬁréﬁaﬁ@por 8Bt-ane, n- but ane,
propel | ant gases 134A, 157 or 227, or CO2 . The

%ﬁ%&ﬁ%&ereﬂﬁgéﬁﬂéﬁtcagf the spray head of the spray
device according to the invention will now be described
with the aid of Figs. 11-34, which show the spray head
and its components both in an assembled state (Figs.
11-13) as well as in a dissassembled state where only

the single components are represented.

Fig. 11 shows the spray head 3b in the assembled state
in a side view with an applicator 6b being attached to
the spray head 3b in a manner that will be described in
more detail below. Fig. 12 shows the assembled spray
head 3b in a rear view in which a finger key 32b can be
seen 1in greater detail. Finally, Fig. 13 shows a
longitudinal section (see line XIII-XIII in Fig. 12)
through the spray head 3b in the assembled state.

From Fig. 13 it can be seen that valve tappet 31b

carrying capillary tube 30b is mounted to spray head

evapor at es at t heCEUHR@6000372
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w@anrieuBar in the range of

for exanple, be 12 bar at 50 OC . The tenperatures
that can be attained during treatnent lie in

therefore in sone cases qTJiJc% consi derably bel ow t he

t heywi se_customary .t emper.atures [ li,e just bel ow
P HRE R RGO 7 Y2 25E THvEvaRr t Hubs pRay eiTEs Eo
Atogedi gyt 032he iasvewildn bes desckibetiedrt ombhe fdedadil
9L18pP! RCAY Q07 350 CFLTEALL PGB! LRA0" S NLECLBGLS: 1n
and 1nstead it is generally suitable for applications

FRewArenlpléespseignt digetield ankB vier ytbef irdgeht Sooldsngo

a8ti IPSAt antesANOLhEr serhedicieRh sfenthg 301 @y fead, of )
t he sgégy device according to the invention will now
[

BECULSET i b WX %P of TBlgs. 1%- 385 #RTA Hhowhat
fhegspr ayyhead anrhridts lsenpanantathehhlip areassen.edy

a Figs. 11-13). as well as_in di ssassenbl ed |,
g%a gfg ggggoﬁleyslt e?nzci nsg?ceu%%%oﬁgﬁ?gngr éﬁorg?( spring) .
Pepresemerd.dFigradd showssime spf ayf heper 3kdén t3dp  is

d te.] ' Vi ' n,_ | i cator, 6p
BT Ro At aohad FeCPRATeRry nend SpeRt- B CEOrdR e
WePtShenbescribedthd mtlelefet fpebidtow 33 g.2 12 istrovsi ke

shepassendy edsSppayvhead 3bnid aniear Mb?wibﬁtw&“ chpa is

flnggr keryq 32b can &ecﬁeen in greater detail. Finally,

BPYICI3: shBGs 28 SS9RgiaLdP arY sBERFor o sV ngn Fig.” 13

Xhh| L Ithoumcdd gont?) 4 heoughihbe squrstyaheiaty 3B idbdieg
S e._..From FiLg. . |t _can, be n_t hat,

e et T p oty e B0 1% Phba abp gy ided on

mbantedersospraylhedd3muNpre Py toEusmray, healv@b in a

hahpsk 3§pmi§a§tt@8hegh%9bfBﬁ&%@d@eYsg%%n a%d@&fgé&a in

described in nore detai elow. A’slider 35b i1s
bt8vi ded that can be rmoved in the axial direction (in
Fig. 13 to the right) so as to act upon a resilient

SEGU 0, TR, O3 (L8gk pALw) Brovided, n iousi g,
kevui2ht eritiiponal ¢ yspressed pongitudinal section through
finger key 32b, Fig. 17 shows a bottom view of finger
key 32b, and Figs. 18-20 show respective sectional
views along the respective 1lines of Fig. 17. The
overall shape of finger key 32b can be seen best in the
perspective views of finger key 32b as shown Fig. 14
and Fig. 15. Finger key 32b comprises a comparatively
large actuation zone 320b, which 1s to be pressed
downwards by the user in order to actutate the spray
device. As 1s indicated in Fig. 14, a plurality of
latches and guiding elements are provided at the
underside of finger key 32b and are projecting
downwardly from the underside of finger key 32. The
function of these latches and guiding elements will be

discussed in more detail below.

A first pair of latches 321b is arranged close to the
center of finger key 32b, as 1is shown in Fig. 16.

Latches 321b are each provided with an inwardly

-25C to -55C and aP@&T/CH2006/000372
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to deformng resilient security elenment (lock spring)
Only then downward pressing of finger key 32b is

w@omsiowi2e2 and, accordi ngly, the spray-head i s PCT/CH2006/000372

"childresistant". At the o0& ét openi ng 33b a

i pe-1ike adaptar, 5b is praqvi ded to which appli or
S i BUD FR2CasbaRbI dd Spr b hésti 28b ChawiraTe @
"Kilg.ckK3 rcanobevabuat edpprtro Hicord atnetig coapal beng aube

ol i ' i t i prajecting ki 0
%%dvig%qg%ﬁb?ﬂgem %EfreE}i o e\%@ﬁ%lo%%%lsélr}lgogﬁg%?gsg?gy‘?et
Hénddsbing a@nthnpékesi Mdlkctonghin” al peddy shbwguiding
anrged asfighd Baadidke MrAPhdd Gre SO 4.
perspective views of finger key 32b, Fi'g. 16 shows a
| ongi tudi nal section through finger key 32b, Fig. 17
vﬁ;}mm Bappét OBILYI @Mr@fyﬁr%gﬂgﬁipkﬁy?ggb,tu@@d F019Sis 18h30n
show respective sectional. vi al.ong the respective
] Rt SR e TS 0 den P apth Fiaperkepoushan
cdrr iy debmnbedttimal heepeispedthinemgh evslof €apget 31b
XY é&ﬂ%ﬂ!‘%éziﬂxb 14 and Fig. 15. Finger key 32b

conpri'ses a-conparatively |arge actuation zone 320b,
which is to be pressed downwards by the user in order

10 addimddie t RRoser ax gpdice 3185 iahd Ndijeated iaFigoy,
14, lurality_of | atches and guiding el enents are
C&Pdﬁ&gw a*fuff%efﬂ@ﬁdéﬁsif&éf%r FiiRT Keyorsh aranipe 33b
girdj eeéh ngadownwapar f30m tike 'widerisddle r0f fragebekey,
32. function of the | at ches and. gui di el enent s
W Ityég d?ggﬁgse%ag%e%?gl détai Ise%FSV}v.g Ap?ﬂ?stlnpap ace
agfadngttc hesl BRId dewrarbwunbetcioessad2iib, t hedcepteénsof axial

dil el dfnB32By agni SN N iy, LS. 3#6-%0*&6}%&32%%@3
are each provi a/ed with an mwaré[ll yprotruding rib 3220
FFE T g2 T SEPaRdigenabrenant c|Sueiacs pfovilis@ for

trapgehgdib rayryimg (aapi bhar yod ukee30b. £de prQvigie forn
Pr opelr7)or| entation of valve tappet 31b during and
after "clicki ng-in", pairs of guiding

Once valve tappet 31lb carrying capillary tube 30b has
been "clicked-in", the next step is to assemble slider
35b to the above-described pre-assembled finger key /
valve tappet assembly.

Slider 35b is shown in perspective view in Fig. 23
while Fig. 24 shows an enlarged bottom view of slider
35b. Slider 35b generally is an essentially small flat
plate-shaped element comprising a relatively large
longitudinally extending opening 350b. At its rear end
slider 35b has a downwardly projecting fin 351b which
is intended to act against resilient security element
34b (lock spring) in order to allow finger key 32b to
be pressed downwards. At its front end slider 35b has a
downwardly projecting abutment element 352b that can be
acted upon by applicator 6b so as to move slider 35
axially backwards and to deform resilient security

element 34b so as to allow finger key 32b to be
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el ements 323b and 324b are provided respectively.
Val ve tappet 31b carrying capillary tube 30b is shown

W0 poopeeRgecti ve view in Fig. 21, while Fig. 22PGHOoW2008/000372

enl arged | ongi duti nal sect i“on t hr ough val ve tappet 31b
and capillary tube 30b. To assenbl e val ve tappet 31b
Pe §9 ')ger key 32b, capillary tube 30b is first guided
t hrough openi ng 33b and then val ve tappet 31b is

vl it e el sp _t % et t, 31 i
Tsog Cc & r%ieg I(:és[1 Uhle d Sil%@ﬁk}ac g\é\%g a?% S {]@% Al Iaélyneg— ad%ﬁ%qrﬁ%lyeqlatfgﬁgg *
ke, v aghipBEt agbacmel gpl atédent 3bp ds Aldtimerd-in”

Sl agR 1BAPb tdmtqgabutss agal Nsls RGO ELSRNH NGhat  its
abut nment rface provided for in finger key 32 (as can
WETSEh, 3 @P SIS FTPHRY. vatye. toreetval\r t Bppethe
'G:E]Jkidjairrrg/-ijr’rg' cafgi | $ Biget Ungiab30bfﬂ@<§ebggd'éj' CBi;]Clé:@ﬂlpirﬁ':ses
the next step,is to a e,s r to_t ,
ta‘fboo\}Oeaildressc(?igb]e%lg‘fﬁkfl%§ agégﬂbf‘g(& %?ggewg%é‘{? Fa{}agseseen in
Rigppet7 agsdntiny .Fig)s.der8-38h, i sespewniialper specheye325b
' b £}, Fi [ [ 4. .sho l,ar.g
VBN AP sPiger el Vg il ST TR ERElgRd Rekham,
Hdsedti’Bl | 9r s db f | aESpratévshapedsel @fentocanprdisi e
eelnediatinrel y Jrar g1t @agi t ugnal | ynext engh ngs QM NG 1oy
350b., At its rear end s|ider 35b has a downwardly ,
G €S g TP SI5 1ES%Ni P s VPrtEndeaPPEtact g srKs ing
aagsiillisant tSesir3dly, edredresiti Bhb {d3wck spring) in order
to allow finger key 32b to be pressed downwards. At
its front end slider 35b has a downwardly projecting
T marte e sl L 35 dentdwits icen e rapted kegpon 3By,  valve
@aRRldcat oy j i Xi Ysi1i
backwar ds aggrftglgéf tg%r%q?ggxﬂ et%tgesg%%k?’i tglll!él g%nlé%terﬁgb
1o BVt gRI9 WS | Hye? Reys3pg tPhepFeBseglowTtso as to

@assend| ehsl i fesx 35k t outthetprgsassemblogd Eiperakey thpe
é@%‘@%tﬁgpgésgﬁéfggl¥hr8£5965p§g?n55363 I%§egbhging 36b

(see Fig. 34).

The next step then is to mount pipe-like adaptor 5b
shown in Fig. 25 in a perspective view, while Fig. 26
shows a longitudinal section through adapter 5b. 1In
order to mount adaptor 5b, it is moved axially towards
housing 36b and finger key 32b over the outlet end of
capillary tube 30b projecting through opening 361b of
housing 36b. Adaptor 5b has a recess 50b and a tapered
portion 51b. Finger key 32b has an inwardly projecting
rim 330b (see Fig. 16). As adaptor 5b is axially moved
towards housing 36b or finger key 32b, respectively,
over the outlet end of capillary tube 30b tapered
portion 5lb passes rim 330b, and rim 330b snaps into
recess 50b of adaptor 5b thus mounting adaptor 5b to

finger key 32b through a snap-fit connection.

Housing 36b is shown. in perspective view in Fig. 31 and

Fig. 32, while Fig. 33 shows a front view of housing
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frombelow Slider 35 is assenbled such that its

openi ng 351b extends around val ve tappet 31b. For the
WO edoriokd2syy- i n" of slider 35b, finger key 32 cop@r/CHe®6/000372

two pairs of |atches 325b a%% 32 bb which can be seen

in Fig. 17 a % in Figs. 18-20, respectively. Latches

39BphaBAd F39 -bk? ar %hapls&‘??:&@& ﬁn&eﬁl%rﬁmww XXXIV

ﬁ)hOtETJ_@di rep i bn 327h. or3432‘81be ﬁ:esmed:éh\zelsyecmt@s éDement

the "clic |der 35 he_pr e- asse
2% AT SE f?%ger b 10% #E ?ﬂgn T e
bausyngg(oamsgnax/memﬁ 3®b$pandlse1mertasmhéﬂwentalner
| y€0 h $HRJ £hi,nge EYe3 nV t appet
§§gE§Z§$y nghcagPFFapg t ube 3%65 aﬁdggFldBE%§5b IS now
inserted into housing 36b frombel ow so as to enabl e

waenf el @&%ée@&bwraé%x%e@aabbber Yialube30bnd@nted

e assenble hr qugh “openi 6 usi ng 36 see

B ORI ey A SoBeyt REAC: 5t § SO P ke For
adaptppldbashown bfi Fibe 26obbiagpefspedtive view, skin,

ile Fig hows a Ion di nal ., sectian
Y¥gapyer'Sbmlﬁ%order o] m%ﬂunLé %% %o g %@|§%%n§8d be
axiakey towapdsyhbesidngb3bb and flnger key 32b over
the outlet end of capillary tube 30b projecting
t hrough opening 361b of hou5|ng 36b. Adaptor 5b has a
f

PEBE3§a50E afld al$ apdrd pditi BhI51b27 Fiafyer Biey 328 in
@@&s@ecmwgr o Ye ) OJw[ellqtllengFigmt Q@Obslﬁ&ﬁh@ = gtoglg)glevﬁ of
S r owar as S

PERGAPoRE 5b 2T hsnett | 901 $Oog0r (HRVEH B nae gL ion

¢ambhbarﬁgpﬂmadﬂart&nmwkﬂ pnetend Bblpliastes ramhas an
%%Q%hSQQQ.ré@%Bg@Hl E%to 5€§§§Se%%b g{ qg@pgggv§ged

us nmounting a to f|n er t hr
sHap- f en céﬁﬁeéﬁifonShH@ll@l né196bar@ueﬁomn| nopening 62b

RELSREG! kW8 W @Wd dd G nBlrand Rig. t&zlmg\!\@rhé@ &h0a §§1n
shows "a front V|em10f housi ng3bb and Fi g. 3@
11§M of

6N BP of | FREAXRR VEXXRPY TR HF™ 33. 1i‘l'llllrltl
kﬁ@ﬂm&ylﬂlﬂﬂdseﬁUHﬂky ekeffeNtsion. Further, applicator

6b has a cylindrical portion 63b being provided with
slots 630b serving for the evaporation of the fluid

that has been deposited on the skin lesion.

Applicator 6b is to be moved axially over adaptor 5b
until extension 60b contacts abutment element 352b of
slider 35b. In order to allow insertion of extension
60b of applicator 6b, housing 36b is provided with a
correspondingly formed opening 362b (see Fig. 33).

Once applicator 6b has been mounted over adaptor 5b in
the manner described above, the spray device i1s ready
to be used (see Fig. 13 and imagine, that the assembly
shown in Fig. 13 has been mounted to a container in a
manner similar to that shown in Fig. 1. For the
treatment of a skin lesion, e.g. a wart, opening 62b of
applicator 6b 1is arranged over the wart with the

annular shield surrounding the region aroung the wart
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(lock spring) 34b and the ribs 3blb for nounting the
housi ng (or spray head, respectively) to the container

w@eonrainsng the cooling fluid can be seen bestPCEINIHR006/000372

t he pre-assenbly descrlbed %above has been mounted to

housi ng, 36b t he head 3b.i s then conplete For an
AppliScat? ok T6 e e %ﬁﬁffﬁg 1SI]b<€nnd £ Phe KPICLIDWEYerthe
toolhhg €nbddi.n@ft epptéeat or Gl IESost@:leBe ﬁﬁunm@vtlme a
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@l@wabérapplﬁ eaemnﬁb@hdsl@u gs 3@ @haomlae ltengitasdi relfin
§@§159§ ty ogghs appl Cé&%r %dAgtqriq ﬂrg f‘peéhiﬁiték;e; the

has an extension 60 mhlle at the other” en

?ﬂ?%@/l #8dThPt AXaR HhREPaFhshPéle éiaésl@molrm Ren topratiat is

ﬁ%@atfmouqhuMIn@h pdex ceel imdyfluizd iwnd® b maat@@ 36b
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t t f
Sabl Fret | Bra Eron e BRER TRiAS erberE i D APk ntRsng
Bbs hasoaedyhbirndnicaheparidiironl €3botei e peprbgediemilde is

Oh for e atlon oft efIU|d
%9%EE§§ §§£yeposfie5%% ?égggﬁﬁﬁnles POR: Qipp? cato]?*lr1
bpsient o Ase apvwedsegiahcy  ovextenabeor 69 uffid. 30) is

Igfé§§éaoag§9939oggagﬁaéné\be&gﬁ%telz%@%ntof?»%%qc@ 3%5 d&{us

In ofrder to allow insertion of extension

BRPIREatdl 968, ISuRFYEBES s2préPrledomiiticat securlty

@Dém@ﬁporwumgl S{of:Qr F@Qri_gk)@ﬁl ng{a?vt%kc? (&@@oﬁg@dt 3_86551b11ent
at or as een nounte ver ada Qr I n
SRESRaRRer 1RECRE! AN sVt TRELLGT aS0Gay Rertia Ty dynt

ib be uﬁeﬁ1(§@esfbga 8 ancssmafimegert kay 3Re® aksemHdnyds
§H8§nacQuE&gngl%h%a%g%yal &ngfgo%gn? %%Eﬁ@hge%ﬂdldito
manner simla hat own in

peeaPraedofigeskiy pasi @ﬁecesglyaqmrq ‘theperkiing B2bion,

9t appki ﬁétsoleQat@ aeeangRd Qveed e Mafdy VMHchfé heyfrer
annul ar shi g?é %houndln .the regi on aroung the

Wartsg 58mpge B ABAPYAPIsREYES She SiMgRct &fthy32 1s

hbelonger pressed by the user and moves upwardly again
until resilient security element 34b (lock spring)
again locks finger key 32b, so that the spray device

cannot unintentionally be actuated, e.g. by children.

Finally, it is to be mentioned that in Fig. 1 only a
valve 2 having a closed valve body 21 is shown, so that
upon using the spray device in an upside-down position
the mass flow (percentage of droplets contained in the
flow of cooling fluid) is less than if the device were
used in the upright position since in the upside-down
position only the gaseous phase of the cooling fluid
contained in container 1 flows through the capillary
tube 10, since the inlet end of capillary tube 10
(riser) then only extends into the gaseous phase. In
order to overcome a dispensing of pure gaseous phase
cooling fluid out of container 1 in such cases, the
valve body 21 may be provided with a small through-bore

connecting the inner space of container 1 with valve
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cooling fluid. O course, it is possible to provide a

nunber of simlar applicators bb having different
waelc@moess of opening 62b so as to be abl e to PCEEH2006/000372

skin lesions of different gi4e and still only contact

the area of the skin where the skin lesion to
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Finally, it is to be nentioned that in Fig. 1 only a
val ve 2 having a closed val ve body 21 is shown, so
t hat upon using the spray device in an upsi de-down
position the mass fl ow (percentage of droplets
contained in the flow of cooling fluid) is |less than
if the device were used in the upright position since
in the upside-down position only the gaseous phase of
the cooling fluid contained in container 1 flows
t hrough the capillary tube 10, since the inlet end of
capillary tube 10 (riser) then only extends into the
gaseous phase. In
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wo 200v009282ly 21 may be provided with a small

order to overcone a di spensing of pure gaseous phase
cooling fluid out of container 1 in such cases, the

t hr ough- bore connecti ng the?? nner space of container 1
wi th val vechanber 20. Accordingly, regardl ess of

whet her the spray device is used in an upright

pasent omlaims n an upsi de- down position a m xture of

l'iquid and gaseous phase of cooling fluid is dispensed
out of ontainer 1 . This results in a slightly thinner
i | mbdn sov@yvskPRVEES oot o Mesaaresitretl, ahowevbinga fluid,

thinngref i megyre¥en ingr %S%tl% %fhfel Caom%gofflmﬁi is
treat nent process, SI nce it is onl Yy t hat ayer of

filmWAPERS | 40 ikt Cebht 26t M t AVEHRISRFACPesakh a

that effiegtsuthetdestinmectinn ofnd heie€el Jasspray head (3;
Conse ent%¥¢Pa .t hi cker Q{In1of cool

depos hé SRS o dbs ﬁ%?eﬂ¥8é§sgﬁ )| ypnd has

|nprowecﬁmalﬁmaqessubé t {24t méib)ofathengkd n ilreseaonvalve
t f f .t

the 2€£$pﬁ Rt Eendsd o het +n§a9r%3f>at R T en

1 . AlQPhy Hevitbe ferPALSpetisi Hgpa cGdli ngORFui 80P)  is

wi t h é‘orﬁ@é@ife\!@' e 1inen shich theieeoliagydluid i§r the
stored inlig ? format an overpressure, wth a fluid

outIe?e%%fW%le 1) ang8 wPURes §Bﬁa§oﬁé&@g(§lQ§® ShiRass
i s nountedtor tdepteSeryoitubel) (3d Bas;a ml | baey the

t ube £§9id %k arrangfd |ngﬂdv?gg%¥§géﬁg% 2&8??%5 ﬁ%e

such a way e Fnl et
t ube (3@er@@ar Sdb) p@ﬁ@@nnchedﬂuIUHazftapdlbaryeWube

val ve{g) qfnhdde rfr?leéﬁ’o'erncf 1Ex@@ngau§1§g h@ﬁgo c{lgmg
f|UId to pass into the capillary tube
when ﬂ‘]lél‘fll gtarsdt Her Mawid (29imsinctast é’@se\m’@rﬂé‘ i n(1

the rglsar w@ids e 1a>uemettal &isd a ifsur thefie €0pd | Ity Ythébefluld
(10) wh ie |nI n? extends into the cooling fluid
st or QY F RS Eﬁ ®f6ftrin the reservoir (1),

2. The spray device as claimed in claim 1, in which
the internal diameter of the capillary tubes (10,
30; 30a; 30b) is up to 2 mm, particularly up to
1.2 mm, and very particularly in the range of from

0.35 mm to 1 mm.

3. The spray device as claimed in either of claims 1
and 2, in which the spray head (3; 3b) is provided
with a receiver opening (33; 361lb) for receiving
an applicator (5, 6; 5a; 6b) in which the fluid is
guided to an intended target.

4. The spray device as claimed in claim 3, in which
the applicator has a pipe section (5; 5a) which is
firmly connected to the spray head (3).

5. The spray device as claimed in claim 4, in which

the pipe section (5; 5a) is connected to the spray

PCT/CH2006/000372
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and whose outlet end is connected to the fluid outl et
valve (2) . 2 . The spray device as clainmed in claiml

wQ 200m/00%28ch t he internal diaggter of the capi | PEr/gH2006/000372

tubes (10, 30; 30a; 30b) is“tip to 2 nm particularly
up to,1. nd very rticularly.in the range of
fron1aeé§5qﬁh1$3 Teﬁﬂl g% Tﬁ@agpfﬁﬁ Genreet é§ cl ai med
in either of clains 1 and 2 , in which the spray head

3; 3 th, a et .o 6.
£, Pote emaouiin s SsgRCEnoage (o
t he fPoPd Sirs lgwd@d:h otk PhPeEnGedtiangda) 4 hasTheat its

Spran@%%lcénas chaipedi1ignebabmdnd | Br¥hi chsthe wnose
appllca% g e section (5; 5a) which is firmy
connedf} SIPG t h 5% 5T hesd (B)edtey | thae sphay H%V?E@al
as cl diemdtien cmi méh,reknﬁzl\tﬂrr]l@h ;si(pae Pkpetseat | (@ f )(,5; and
5a) i 0] ed,to the means a
sn;p ?It ggﬁ%écgpgn Pt f$%5¥ %?gVadé§ %é égp ngneﬁpray
in ei tked df3)clia nuiddemdtBrough Whec@ﬂ@aaqhqﬁion (5a)
secti Qﬁd (1'5.@) oﬂ@ﬁetaten'dt S 3?1%% %@'aﬁ%i {lﬁ'ge ek? 11-

area (5la) whose internal dianeter 1s gr
i nt er RAPPEafBleRTBR RSP oM ﬁhﬁgpapﬁesgéétlpon £8a)
and in mhlch the capillary tube (30a) of the spray

&g U|ded thrggg i pe section (5a), and
|ts 0 FeFFE ar %ﬁ@ FH Eh& gl odhgpaims 4
end aaed.(Sla)noﬁﬂhhﬁlptbe seepl D fdR) has? a Eb@ous or

spray [ S £ her, of cl |ns 4 an
g%% 81% b% aﬁgg Hg% %ﬁpg%gﬁsOSr Sfbﬁ”égﬁls?ﬁ&ﬁpn
(6) mﬁﬁéhQﬂHﬁ§Qﬁ1hm% phpeyséctidon(J)5) audside whieh the

sprayphead £3)¢ignd | whigh the ph&%aseQEFQn {Rdrel Nhe
the area (51) where the por ous or open-cel f%
sits BATPHE pPhe BTG 5POds pPovidides wiorh the "pipe

t hr ougkcapeni Nngs), is provided with through- openings
(52) via which the cooling fluid can pass into the

porous or open-cell foam body (6).

8. The spray device as claimed in one of claims 1
through 6, in which a pivotable protective cap (4)
is provided which can be pivoted between an opened
position and a closed position and can be fixed

(35, 400) in the opened position.

9. The spray device as claimed in claim 7 and claim
8, 1n which the pivotable protective cap (4) is
designed in such a way that, in the closed state
of the protective cap (4), the fluid outlet valve
(2) can be actuated so that the cooling fluid can
pass into the porous or open-cell body (6) made

inaccessible by the protective cap (4).

10.The spray device as claimed in claim 3, wherein
the spray device comprises an adaptor (5b)
arranged on the outlet end of capillary tube
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(52) via which the cooling fluid can pass into the
porous or open-cell foam body (6). 8 . The spray

wa@lewoe28s claimed in one of clains 1 through BCT/CHR006/000372

whi ch a pivotable protective cap (4) is provided which

can be pivoted between an opened osition and a cl osed
posi t(¥HPland e prIIPRE (88D) 40071rd t REABHEAedto Do

pozl tdicﬁfhecgced Thigo speigy geppgeceeoiel ai re;ed | guebanm 7 the
and claim 8 , t he, pi vo tectlve cap

(4) iILUHY ﬂ%%% Jvfgtyerfchea‘% he cl osed

state of the protective cap (4), the f|UId out | et

val ve,(2) sﬁggyb%e%&tc%at £4 9.1 hal aﬁ ﬁpﬁmnggf' v,g%rem

can pass | t e ‘porous of ~open-cé
i naccessi Bdamyoxr he Prlot s velrbap'ﬂS(S@ntlaﬂdy TP Pepridyke

devi c&, 4% Cl @hoedahpr 61 ai 5H3 peMHET 8LAthBRSREAYe moved
devi ce conPrlses an_adapt or (5h arran ed on the
d

out | AVEhdBE EaPiLLary FGE@(B ) (3R angPSrQQﬂRFCted
bei ng- @dapt®eichdexr bEeSEOFIB@Cbt edcd Owhliehaptp{e cahdve ( Gappet

i di th I h t end
The sprH) auoi B BEed) Brrsh®rh Gra ero. e & Mo
adaptis {b5bgndad. an essentially pipe-like shape, the

adaptor (5b) being suitable to be noved over the

caplllary tube (30b) and to_be connected to finger
kel2 (B2d) speawhidsy itase @%Ivéaﬂﬁséeﬂl(3@b§lmslﬁvuﬁ%§661n
in whigh bhesan | sy tubed3Mtds abrangedridderThey

spray deV|ce as clained in ¢claim1l, whe n the

adapt 672p5b) P¥ c&ﬁﬁﬂﬁed‘?% tHe fiigsr i@& ( SRS Lon
means(®bba330ap-fit connection (50b, 330b) . 13. The
spray device as claimed in claim1l or claim12,

wherein the spray head (3b) conprises a housing (36b)
haVB ngha segiayi efvisecurst glefegentin claim 11 or claim

12, wherein the spray head (3b) comprises a
housing (36b) having a resilient security element
(34b) normally preventing the finger key (32b) to
be actuated, and wherein the spray head (3b)
further comprises a slider (35b) being arranged
such that it can be moved to resiliently deform
the security element (34b) so as to allow
actuation of the finger key (32b).

14.The spray device as claimed in claim 13, wherein
the applicator (6b) 1is adapted and arranged to be
pressed against the slider (35b) for movement of
the slider k35b) to resiliently deform the
resilient security element (34b) so as to allow

actuation of the finger key (32b).

15.The spray device according to any one of claims 10
to 14, wherein the applicator (6b) comprises an
essentially cylindrical portion (63b) having slots
(630b) therein, and wherein the applicator (6b)

further comprises an annular shield (61lb) around
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(34b) normally preventing the finger key (32b) to be
actuated, and wherein the spray head (3b) further

weowpoiees a slider (35b) bei ng arranged such PEECHRG06/000372

can be rmoved to resilienttyY&eformthe security

el ement (34 o as to all actuation of the finger
key ( )Ou%g RSty | (Gehf cEoaP TR Hedar Rag] dinund

13, whier diarddie appbé catpactEd)by stlaslapd €Uiagdsf Luid.
arranged to be pressed agai nst the slider (35b) for
novenent of the slider (35b) to resiliently deformthe
r eisd 1A emetdecr ifior elerasitinB4kigso aeferctd | oin  which

act uatdanof ot hecbhRger ffﬂl&?’?l@ ﬁéﬁigﬁhetgprﬁéfe skin

devi ce according to any one

wher S9faHe appl i @Stoftr(e@ﬁ)edcorﬁﬂn se% aRc&s8ant 4l | yime

Cyldl ruirﬂﬁaile{mtf@fil eaa?):enaxgl REE Sdﬁsskﬁﬁoa)aftaaef €N pe
an erein the applicato urt her._cqnprises an

annul &r° ts“rﬁyeﬁéc} {1}&% 53 Ui SpEithgt§ 6 SR ayed
preventtareas akmnn@dﬂaeﬂzuqxﬁgta beviopagtrediby nghehe

Wi e T ol 50 Bl PGP e abpl FRaoKB Phe SER, 1°

def ect ¢arbblarvatubef @rnda wjefrnajdi otfhm geosihdi dilentd is
for tiﬁké§3d3f9$mtEﬁes@d%ﬂyy‘%ﬂdt§fb§hge%% Qiggry tube

wherei n tthe cooling is sprayed onto t%e ski n
def et 4RG iy aord%Q/l E]ée pFBWdijﬁ fheSE08Fi G fHogrd & Fhin
gaseatisli o5 eite agkOHt Heteend ahdawbapiehharyet litbﬁnarﬂilm

wherei.n t he cop uid is spray romthe outl et
end oh%qu%a%li?%$§ %ubgvaPngng%gﬁﬁoSPQ&E&?O ing the
def ectelsls asf tohd oslim ddfecti | m on the skin defect,

and wherein the thin filmthen is allowed to evaporate
Rgfs supercooling the cells of the skin defect. 17.

hote Qb r AERETEONEI APmCIG MW ei vherelevi eedeyigseds
havinged applhgatar dgp 1wt hey oti et €A outlet end

of the capillary tube is arranged, and wherein the
applicator is placed on the skin such that rit
surrounds the skin defect, and wherein the cooling
fluid is then sprayed from the outlet end of the
capillary tube directly onto the skin defect.

18.A method according to claim 17, wherein a device
is used having an applicator having an annular
shield so as to prevent areas around the skin
defect to be treated from being impacted by the
cooling fluid sprayed onto the skin defect.

19.A method for treating skin defects, in which
method a cooling fluid is applied to the skin
defect to be treated for a period of time
sufficient for the cells of the skin defect to be
destroyed, wherein the cooling fluid is sprayed
onto the skin defect using a device providing the
cooling fluid in gaseous form at an outlet end of

a capillary tube and spraying the cooling fluid



of the capillary tube is arranged, and wherein the
applicator is placed on the skin such that it

waeooroumes the skin defect, and wherein the copCT/0H2006/000372
fluid is then sprayed fro@% ke outlet end of the
capillary tube directly onto the skin defect. 18, A
met Hombraciele deng leé drad e 7thehesdid l@deviEee i sntSed

having ans agpl igalpcdavi fga@npaagul amehi gh dosongs the
prevent_ areas_ around the skin defegt to be treated

fr oASBi I i ipatied sy ERBPEBBFEng FPRi d-8pr K Bht 6F
t he sddih-clefeCtFoakd.bAyethad fstiparaeatliing skha porous

defects, in which thod. a cooling fluid i | 1 ed

t he Fki r?pc?é}_eccetﬁt or%éjmt r BREEq f%l?ga %kgérl?oo&o Eﬁﬂré e
suf fdupemtodbed t hberces | srobpehecskinfdefebodyo osgo the
dest r,oyed, ei e j 1ddis, S d t
the SRR s e L rhs v € brovi iy Fhe coor: ne ™
fluigkim ¢@beois format an outlet end of a capillary
tube and spraying the cooling fluidfromthe outlet end
of the capillary tube into a porous or open-cell foam
body, then allowing the cooling fluid to evaporate
fromthe porous or open-cell foam body thus
supercool i ng the porous or open-cell foam body, and
then pressing the supercool ed porous or open-cell foam
body onto the skin defect thus supercooling the cells
of the skin defect.



