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spray device for dispensing a cooling fluid in

86¢9598R68 AW 1 Claishet.s 137d Wil 18 fhod of
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dé_vd)pee abtdcof Desn ane etytmﬁwau@s:,un@&t@ r&Slﬂltulf(?f outlet -
t ud or . the u 0 oam i s
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accordlng to the nat ric configu
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aerosol with the aid of a propel Ver,
brbpeltihentBlegt eF prran-=orbblean- andy ehapegatdStoas a

+8euBAVLFORRBERhL. the ed¥es Hhe QQQQHQ§231ﬁ¥qgftopéﬁucell
gro el.lant while ntai ni ng the sane anou

CORT U0 (PR AROR Chor Db | ApEACDI DS pP Dhg Of open-
pebposesm psOthénngrobghspriaycherathtddth W wapitd afart to
6@b§régkgd, 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.
liquid 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 épray head with a capillary tube into
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i ntroduced either separately or together. In the
GRRIH ame t 4 gu e, pgopell ant. fqonm an
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ect (e. g t i Spens s small as
possi bl e anDunt of cool ant. 15 Accordlng to the

iTRentH9Bctt Nh§ 't?h@ch]n% g@ o6 a;3pPra er}?}%é%gg% Qz{hspray

di spensing a cool i ng f ar ac
featGleL Bt 1 heoPhaBpendBAChpSpaRY (doy hee represents an

Adipaotragealts sieveheprmitsr ohrtheedr aynd@Wided to ensure
accor di to the i ventlﬁg f%rn1the subj ect of _the

JE5&n Gt S35 patRRt LY af Gr9efi-s IRF posawple 2 skin
gafeictul (@.g.net watly) | sdidmsreses @apat| smgllube possible

%hbgﬁgegfl%o%q% spray head, there is also a further

capi ['l'ary tube (as riser tube) arranged 25 in the
reservoir. The inlet end of this capillary tube

Accaragedg Rd Rad eﬁ%é’r?dfor?)(tﬁ% ié‘t Qcﬁh@vgaoiakng spray
flui,d stored._.in |I§UId forn1|n the reservoir

SGViER &rF SHmRe 13 5P LI ?%%%nnéét ehaggctreized
biyui dheut Ifetatuatae. dherwfor emaé;e@na@ﬁtvabaeehﬁ 3Blaim.

n ol is.alre enerate
AR Dy o, B AT e, P ST O Rk Tavpor Beeerding
&ed thaenipessieson hriough the féubjleott lef valevedepbindbnt
Basedt ¥8hYngMel | valve chanber whose volune is at any

rate less than 50 nmmB) into the capillary tube in the
spray 35 head. At the outlet end of the capillary

tule tHid hpuspbay, hﬁﬁdpaiﬁﬁc@;@é?f' NG Ubﬂl%ls 1rseatg¥e£"é‘ a
e UL ERICT AT A WL SN
RCEOCHR2 006/ 10003 7Rapillary tube (as riser tube) arranged
in the reservoir. The inlet end of this capillary tube
arranged in 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 vwvalve 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
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head. In the expansion that then occurs, the cooling
WO RU7HIR8D| s down very shar pl:%/ so that very ePETKHIMG6/000372
cool i ng takes place and, he sane tine, only a
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of cooling fluid. It may be advantageous if the spray

head is provided 15 with a receiver opening for
EbemmmtgmmnlaﬂQmeﬂan pif wwéchapheuanydttbegmdﬁm in

t he, t r eat pent
b8 iR Tsetensd (£902 i o3 TERDRLEL st il qua PaBPEChper
endectun h‘é0cdo|2| mynf | ahd weaty pactgrebiesy gdssi bie the
2EEWEACYE toMah dot B8 tRr ged N g0 %Qﬁelé@léy 'defflclent

i nvQol venent .of healthy tissue as far as g
SGEH IR dFpRifcidtdrs ¢HY RRBEED gelkcat o hW%rne| gime a

flokmcpneomped bad offo cblba iRy @ JieRd, this being made

25 possible, for exanple, by a snap-fit connection to
the spray head. Such a connection is reliable and, if
dpprogy | bee advamtageue uidete agaray heedpiie provided

29¢H Qn rézc?él\}élse&%elt?fnﬂe?bgn%deq‘ﬁ r a1+ %}\L{\?Z[l%%ﬂ)r in

or can rovid urt her nean
¥dchngEhe ufélusd ti® b‘éuélﬁigﬁe@eda@céu#:énéﬁﬁ t*wmettt hEor

bab@elle, a3 nrhle diemimi ned Hel Pvhedbdss (8.4 warts),
il lustr enbodbﬁgnt of {he sp%gy device according

i e P neabe i beget bkl Coniinaa eld Wit
thee gneatasbeldoshidypies mu&rae@ V\hoaardntﬁwaltarget in

t [ r e_i-nternal dianeter of

g %a%?nﬂog e?‘W&Le(_‘?g{ec Oi@gﬂ g 8§ thl g%hyt e F the HE as
Qﬁéyblﬁead is gU|ded through the pi pe section, and

its outlet end is arranged in the bell-shaped end

aé8%10f t he pi.pe WD 2007/ 009282 - 4 PCT/ CH2006/ 000372

ot ’Fﬁ’é’lﬁélaltoéha‘ﬁ%’a & ear Ba RIPY haeptpensattign is

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
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is placed on the target and seals this area off from

WQ HO789%% onnent . The cooling fluid is guided PRFEHGAN6/000372

the capillary tube and into the bell-shaped end area
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2EPIYn &bt Hedti | AgREPAENge Pbbdrnentiid HhAg spvléi/ on

cﬁﬁeNdaf: epeadpbedang cbﬁdtiheomv%md @h r ke afplirc ait@é HaB]1 -

20 V\h'. h sits t
SuBPFE 2ok e - N pr by Ao ae R Pnd nefe kb er bt Rl
pareusaor ebper cebMabodgaaao&mn béeope péigedti @r, even
&l go@;'z.@ie oéeé}él-o:[‘ kS BhA cga%d Mhthef%%e%pegg S the

via whi coo |ng can pass intothe
Wr%beﬁnelerthezseﬁfa@mr@@@y I8 e RreceIs 1 hehe pressure

CxXRaART AP akh AGudh aeBentifefse, ik he hgasgous 680kHY bell-
fluid cool's down very sharply and the tenperature of
$hap ‘ao?Pﬁlg 8fFiird can drop below its boiling point so

that it beconmes liquid or, dependi ng on the cooling

fr'iubgo"l{%%(}* ﬁ%%" ?an aec‘ﬁgggl % %rhege 3_1 yked v:Lce

aggregate state Ne case iquid ggrega
BEAPES lnﬁet@o@bengnmem:don,sm anmmmﬁm a porous

@@enoﬁéthQQQY EBQythﬁﬂlcﬁva§9E§te§n |Bhéh' iPEOCESSEion
t he ggr ogﬁl pen- cel s very sharply cool ed
AGSLaf snSBéaHr 8&5& :-,%1 \Féﬁ/ HEUrHer Fhg goorous or
spahacklM tbode ﬁla:{jsggbn( etfe Fpipar tbsl)ectTil'tﬂl Speayd pipe
' Lovi,de t,h. .a pivot abhl e rotectiyv
SEULERCAR DR RAALIST O LR B RS e Tl G the
200¥100928uid 5 canP@4 GH2(06/c000B22 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 liquid aggregate state, the cooling fluid
“soaks” the porous or open-cell body and then
evaporates. In this process, the porous or open-cell
body is 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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WO RHG08WH2i n t he opened positd on.

position and a closed position and can be fixed

illustrative enbodi ment of the spray 5 device
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hatepP ‘HE%lQ%DF%Ct%%%C?%PPys@e§#§ﬁédt%% eaating fluid
aghuapker ofirfthe fdhd d panddLt yal Vepbs-EAROSSHBHY made

with the ot ecti,ye ened. 20 a further
lﬁ%oﬁ?ﬁgﬁgﬁof%ﬁhe¥§p &%tﬁ légiéﬁﬁﬁrdfhbs £y theended to
Pneﬁﬁntomhiﬂﬂrenne@oﬂeexempdenpdnaﬂwewtemkmyoactuatlng

éﬁéa@%‘ido%uttﬁ% Othal OéorEﬁP @E%{ E?ﬁ%‘ac{hmth the

adapt or bei ng adapted to be conn
HﬁﬁPP@aQQEQEF%ﬁﬁc#?ﬁﬁth@oc@@|¢@P$Ju¢@ﬂM3Wdﬂid in fact

hatended te gelb1d Ntopartiesbar.atde ﬁiﬁ’cpé Orth'éaYlB@EFble
ntial l pl%ﬁ§ i ke shape and may being suita

an gss
PHObE“HOVED S | FER§ORube-h §Braﬁfhedevwe is
aﬁapﬂaﬂlg&ydbelgnadeched thaa h&tAgatikey b@ whheh ¥heid

yatyec! apahol o oUNLEAL LI, A0 WA e capiliay Lube.

'S arrange Even nore speC|f|ca
peeisfinected to the finger key by neans of a snap-fit
connection. This enables a reliable nmounting of the

?Spllc or relative, to the outlet end of capillary
et afmbedinsnte|daskiaei prdes réavioe saccprding

thethéonﬁmrtwo@ned:l"@ﬂm_iild’gﬁMex@Icé h@orﬁﬁfﬁ&es deNi §8aptor
bERBRRY DECCLEY GAIPLLSSl U BN, B e
adaptor being adapted to be connected to the applicator
guiding the cooling fluid to the intended target. 1In
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 valve tappet is mounted in
which the «capillary tube is 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

Especi al | y i RCIKZI2006/000372
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ctyated, by chil dren. In still a further aspect of t
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pykisdti cajaimar t the Isawdeg: sf@mebkr@m%m, camdtmee@,qilaer
ses an annu

| t t
8% 18313080031 el Wil SPEBIL 3ER: "0 BNRILE o1 Rnhii, so

Baar ged atldobe aa‘pwaetednbyof héhzeoofmgefrl ek, Tlhis is a
pehediaey! eﬁﬁ@&iﬁqéﬁtf oza P egrsg 18R03HL! Ol 16 be
cooling t e sKi Si o be eat

BREfdde ﬁ}aﬂzﬁe&%oﬁw catié%Shé?\th QCWCP%t bgpamingeniiiopally

dickbetedt bydicanateks, .My be provided with the spray
device so as to enable the user to select that
applicator which suits best for the respective skin
[Eesi @rritld ba tihvaathed: Tat@@minulaf sbhel dimgkasisur,e the

in_lesi not
aléicg ?hgocoo |ng (%]I w% gén?oflg'ilyn £fgindrical
@?Pfltﬁ@ﬂl ca apongi onshptaw q’@ﬁl%kell@x/ap@rmll owhsfradre the

prml@fat@)‘%m fdlﬂrgcﬂé Auidrgenasidt egd, 0 ra!tnnti.ll'l%rs kipi LEST QR ound

t&% be treated thus providing for an efficient cooling

St AT sPRAA A FEaRFRY SRS BFFRSI et Ehe target

ﬁ:beaiiéreﬁltnpaf:tét’le koK IﬁhbeS(t@@llﬁgf iuher. gﬂ?ﬁﬁ eatbodifent
ention is.re or

B BN Tk re e Pt hE BeRsa S icRodit ngiel Gpg G0 rldia

apéW|edOtothhe skiin dékedont otlee 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 1lesion 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 liquid deposited on
the skin lesion to be treated thus providing for an
efficient cooling of the «c¢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 is applied to the skin defect to be
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Pj’rla PA f PERETSPRCANYutiRy E¢apSr afit ontg‘ﬁe skin
filefecevaporates at the surface renote fromthe wart
(i.e. that surface which is not in contact with the
wart). On the other hand, in order to 20 efficiently
desnr b?lﬂﬁe spaklysdoft noe Wie rmdiel%t:temﬂ hef tbw capillary

f Ki
LOFECH R B Soat L) it 0y, B

Enfer atiFBL) f £érlBn @ bétiReeRKiRe C&Qﬁﬁcg?cet@f hae tirepied
(emgte d rearthe skinigdefgpbranatt hery f ane (ffa.ltzd"eon the

m 2 n_contact w i n,defect. For t .
reasonge{E ¢e‘i‘l%‘s ij%\ﬂ n&ag%t hi éRneds THD. (%' t §Lnce
QuBinm aér\@pqmaé:fiem ethe THiidmcasvhpoashesved byhe surface

aeﬂb»ceatf gﬂleyw%frt a(lpreedeﬁﬁgﬁgfyggfggg' J,,Eggﬁumngot in

cool |n% an~ anounf
cantBE aé’laritévééle f‘fiﬂfrta)o eRanphe, otfresudtarngd cohnrortied to

aeryatban1of defsstxfdwg@ﬁe ky 16f cSPetﬁer%)ﬂlrhg Qovice O'i:he
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S
{gvadimtmer= YehfpeFat bir gBHed %Cﬁ?ee@@ﬁlﬁel%@v the
aklnhelefsmtf a(fheofthuhﬂcesrklﬂhejeﬁfhﬁ i85 tReahigher is the

FEEHH:@EQ/ fe?:ren%% V@éf\? t?hlss# t %E')dc%lﬁethe film

'S use havi'ng an app |ca
§gmp§p from the skln defect and the surface of the film

in contact with the skin defect. For that reason, thin
films having & 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 pl to 250 ul. 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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end of the capillary tube is arranged. The appli cator

WO 200T0082%2d on t he ski n such that it surrounds BGHCH26400372
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ection of a ta I |nner dtgmater of tl}
S, Yedant Pl ittt Agtegin since
thﬁaughagelaﬁtéohedﬁhyatheltaeabmmﬁnwmlHeamBEetl$ﬁuethe
HELENOED Se5emElsrty SRR "  FPELEG SR A6, i
dedffadicupael gafeﬁefqt@demy wahaertraatr@erstpewhme \drei dntssue
sQIrEJU:?dﬂ?é hQHea P GE LSs5€8la1 DaViiach A APRhd £ Of ed .

havi an_annul ar shield so as_tq ~prevent areas
lﬁfgd-’fweO%ku nthef eEPOLéNBe tfllé‘édded S oLt 7 Ghg in  a

pamaﬁ@pbbyyt@ﬁfg@gémﬂgnémeﬁl sprayed onto the skin
defect. Another aspect of the invention is related to
a further nmethod for treating skin defects, in which
Tret hodpegdific 26rm@iaool oAgthlis dnéthapphi e@vticet hies used

f
bR pbT PR LS L AR B ncredbTR, 5, o to
REs(ey egrean ehpyndethedskine dedestt rigp fhaidreated from

SRy edm@Rke dhep dy?k'tﬂedeé@&i;lﬁ’é' 08 d dENEEGBT Aitd) n@he
the c oI|n fluid in gaseous format 25 an outlet end
Y- &btftary tube and spraying the cooling fluid

fromthe outlet end of the capillary tube into a

or 0 L, foam The, co 1N flw
éﬁﬁé&%ﬁl%ﬁgggfoggvghgrg e g%%o he ﬁbﬁbu§g%r o further
rethod obnr bbdgathng §ﬂiper dedleiats .t Hen poriots mtlupféna%ln

&ebbofl%ra begyid The SMPST£09! &4 POROUS 1A, OBEREE! ko be

foam body is then pressed onto the skin defect thus
%Eﬁ%‘f%%oﬁpﬁg 3 HeBLPR SOB !t SKPRT Het Bt TPR st%t‘ﬁ%%lls
cbﬁ ey agkageddFech tbabeald%@ttﬁt@eaimmm ©ihis 3he€RSd] NBhe

L&d regﬁlrgd to gchlev veré M/te er%ygr es (ﬁin
?%% PoF ols 6 openzBetYSF oS bo f& Tt fEELRY 2
&k hcdepeovidamgbec i eavetiingr y?lpne:bl sel gabpopsesSimg 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 is then pressed onto the skin defect thus
supercooling the cells of the skin defect.

This method is advantagecus in that also the amount of
cooling fluid required to achieve very low temperatures
of the porous or open-cell foam bedy 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.
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t he supercool ed porous or open-cell.foam body onto the

WQR0F0P28%ct to be treated. WD 2007/ 009282 PCT/CH2006/000372

PCT/ CH2006/ 000372 - 9 -F& ther advant ageous aspects

of the invention will becone clear fromthe foll ow ng

description of ii1lustrative enbodi nents of the sprg{
Fugﬁﬁéfe 85695 6h§808st OakpectBveari onher ohvpakien will
t

begPuen |4, atEithed Pl ad T oY i SE e Ehoos

113ugenratakeViepioafintdre sconf ather spaiath davl¢e upGCeuErBE
val ve ,and r a ' ' at EMgReRAPOMI BRAY

tqﬁu¥%égﬂﬁéﬁﬁ%%v$§egfa?%f%. dld M £ At §¥Re AYor

cording to the invention tF| od
crassheestaopedspectéw® cPESs- sEETRBnal i eihdf & Caf5e

il bustrati - odi nent of a pipe section for
drgg%ﬁ dt?%n%?g%gﬁe spray head, Fig. 3 shows the pipe
section fromFig. 2 in an enlarged cross-sectional
Fid ew, 20 dds0. a4 ghoasatl herisyw ayp thetbew ¢dntoimect edrith
| pe sect,ion, dwth the p us pepcal !l Rhedy a
fittedﬁ%ﬂﬁ?tlﬂﬁ%ﬁ%& é%%iY%n %%§0t8§%? e @gp opened)F
25 Fi g.i18 o itvee sprendimesnt f rofn Rikgp SP5AY h 4878C¢
protective ¢ Vot I PaddEog) OSed  position, 30
Fi g. 6Egﬁ%ﬁgfﬁﬁg1%$J?g%t?%eecap in the opened
position, to explain the pivotable and | ockabl e

F{g?_t u e d,g{ ddhea PLRLRGlicHe vea R i §-hee Opboweal  wdsidt icdh an

urne .f%rough 180 ,F§§ E|%. 7 sEoms th ep%%g%ﬂdﬂ”¥or

cap i n thEFRelVHoSIPOSH ™4 e " aét BtFon > Fi g 8
shows agomhdaistisat tvetrabsdragnhesfl,t he bel |l - shaped

end of the pipe section connected to the WO
2007/ 009282 PCT/ C112006/ 000372

Fig. 3 shows the pipe section from Fig. 2 1in an

enlarged cross—sectional view,

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 illustrative embodiment of the bell~-

shaped end of the pipe section connected to the
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10 sggra head, in a further illustrative enbodi nent
WQ 0287

ray device accordigng to the inventi 8fT/312006/600372

Fig. 9 shows an alternative enbodi ment of the valve

tappet for. . a " typejnouthet yah¥erFi 9.1 11@sirems ve
an enbddi ent oq?ét I i

e bell -shageg end shovvndi.n Fit%. Be
sur r ourelipiaesd et SPH2 Be YA E4EF S H Ty, 11
shows a fyddtesn gnbodi ment of the spray head of the
spray device according to the invention wth an

appl i cator being nmounted to the spray 15 head, Fig.
Fi:?‘-‘. showshéie emboditenhabivei gemidddiment r ey hewvalve
9

. 13 sho sect.l | ki | = in 20

Fi g. 12?a$?w€ @%rd%dlﬁgﬁé gg&%hoaﬁggkgpgggkéé vi ews of

the finger key of the enbodinent of the spray head

shown, i ig. , ' 6 showsha |pauitsdapadl end
E%%br?%ng?ﬁ$%ug%§tﬁ% |é%ﬁ§nékey,shomn in.th. 1gta@€ be

Fig. 15shewg. in7Féfiewd ZUBSOLOMI®R otEthe ™ i Rger - ey

shown i pre30eKi9. 14 and Fig. 15, Fig. 18 shows a

section al ong [ine XIII-XIIT in Fig. 17, 35 Fig. 19

shows a section along line XIX-XIX in Fig. 17, Fig.
729 . showghawseat fortakangrikiordneotoes ntle gspazy hegg, of

21 sho a per ctive. vie alpee t-appet noen¥on
2007/ 005582 iﬁggpé‘?%%og%%%%ﬁt he embodi rent . of
the spraytheah shpphieator deiry ppynted Lpwshe SPray

Iongituqilieggllr section of the valve 5 tappet shown in
Fig. 21, enlarged, Fig. 23 shows a perspective view of
the slider of the the enbodi ment of the spray head
FAROWA 2 hdwsy thk3embodiment of Fig. 11 in a rear view,

Fig. 13 shows a section along line XIII-XIII 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-XITII 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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24 shows a bottom view of the slider shown

wglzgmmggzszem arged, Fig. 25 % hows a perspectlvé’C\Tf(‘é%\?"{’b‘?fm00372
|

the adaptor of the 15 enbodinment of the spray head
shown i ntfkg. edBodifibe 28rShens as%?ﬁg'tﬂgb@alshown in
section of the_adaptor shown in Fi Fig. 27

and Fig. F3g.sh w perspective views of the applicator
which is connected to the spray head as shown in

i g. , 25 Fig. 29 shaws p vie the_applicato
Ehfan27nsRRrg 22, derdbin i rasdhin ot “abhe”"valve
| ongi t udtrapesesticon ah Fhe. aﬁﬁlleaﬂmmgeshown in Fig.

27 and Fig. 28, 30 Fig. 31 and Fig. 32 show
perspective views of the housing of the enbodinent of
Fhe-spPaghhead shpekspecHge vdew 38 Fhhe 338 iglmusof the

front vi eweof eients%da%atngo%homeln b8y 3hedRd EhGwn in

32, and F| shows a Iongltudlna sectlon al ong
i ne XXX W FV in Fig. 33. WD 2007/009282 12
PCT/CH2006/000372 - A conventional container 1 is

ndlc ed,schenmati.c in the gen

nﬂor tharts cﬁbégFg sﬁ?ﬁvrdgg eh%CC #H&%@ t% <¥ﬂ% in
|nvent|oﬁ1gn Bi3g. ehlakg&dschematical |y indi cated
capillary tube 10 (riser) protrudes into the interior
of the container 1, its jinlet end extending into the
Eagl-i A§ PhENE EnorestRR)iveanyEevi ofpitdenadapter gafdthe
formin eheoeameditn®t thelRerauiledly ebwil of e 13,
capillary tube 10 is connected to 10 the fluid outl et

valve 2, and here the end of the capillary tube is
E&geiQédshbWBinathboﬂgiiubimmlensec&dwm of Thehd | addptor -
outlet valve 2 i&pgaﬁl a valve chanber 20 whose

volunme is very smm i's at any
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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rate | ess than 50 mMB. Arranged in the inside

f th
WO 0GR chanber 20 there |52fa val ve body 21 V\ﬁT’EﬁZ&g‘mm”

di spl aceabl e counter to the force of a spring 22. A
seal 23 seals off the valve chanber 20 and al so the

interior of the container fromthe outside. Furt
B eGPRVEDT 3P0 br GATHEE 15t whkerd & hedhrrted 51’?815%“1?2131 oLy

i40 theofgdher£DONt@iagver ok. éméhe_nqmmaﬁtea@a&ttsheoe ithe

t 1] ary: tub wh | et 0
St B FER Arstri e St TRE TR0 Ehpnet 31 1 o B

scrhnga:gm'ﬂeim windiicheedal \ﬁ@p@&lbmiy 2iub&hi I1@ i n(Eigpr)
(97[ C?{% Erﬂ:gyp@h@m lnqltef/l%f/e % '&}‘?‘ESI&% 'alner 1 its

pé out | et valves are also pOSSI
il eagpextendingy irfien e dearhied ﬂan-ﬁe (m#ne%hown)

mm ig f%er@tt%\ﬁl lngthﬂa %Bﬁig ;ZLal %ﬁ%n:c%r{f&%irfe&”ai N The
unc ange en I nger e I S yat e

GHTVEE (Shhol 50 En he GHISSTAY yhe T8I T8 By aar dro
ty ed lddwnvwantdleouni£Ivé o &,he ahdr ceepé titee sphidngo22,the

f which the.fl uid I
%?)%ﬂ]e ersslﬁj'hgcu ool |l|r§'; frltewe& ﬁugmogh%gt t \ée%%ﬁ%%i noeu}tllet

velnlwgﬁ -t HBhe afilluliak youbbet 107alweer 8 icompriesrtly Borvslve
? f"eE@Sq}h@é’@ Lunther evapandtesmaineRndintPsthe any

va nber 20, and through the latter into the

JFNZ%t lesg BoD 00t M cahiTanged ubk F09 nipmidgpedy the

$&8Ge 3.crAimbatrthezoutdplr£nd s304 afalivke Bapy! lar ywhibe is

SRl Rg38% nER b Fo0rPo0arbo  PEF CROb0B) OUGSTS 2213 A

s\ba'al:h 23 mmlsseolﬂfontlme_an viad vienselndraipe ¥ ag 0w dhdbelso the
% Edqhﬁ QR gﬁﬁ@éanE|Q§% F% =) oﬁ£§9d§h0m§ufkher

|ve ca e Way In is protecfive ca
aaﬁlﬁe 18esingn @n:o‘ax@edt BepWepss éihewl ¥3lbeldxphgi fde |

§4ngfetg§t§6ﬁt§§h@f/1As has al ready been nentioned, a
pi pe section can be inserted into the opening 33 in

the spray head 3. The manner in which such a pipe
sactihen fprean headlesi ghede 10s f ar fexahplre, cadpsi Khwown tube

gge formof an il g:t_{&} i J‘{g a%%@eﬁenln' 8 %aive tappet

tlve CTOSS Sectl ohal VI ew
The valve tappet 31 is in engagement with the wvalve

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 1is 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 valve
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
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Fig. 2 and in an enlarged cross-sectional view.in
WQR2097/0892827 | ocki ng pr 0j ecligg 50 at one end of P¢HEHEPY54000372
section 5 can be gui ded through the opening 33 in the

Bt | the openin n th
W PeRPT2Y DERd diodiid OGN Gl 0L BEH! AR50 (2803GL 1Y 1.

snap-fit connection an en bei ng

explatdedt dnt heoxor d¢thddd Beleek. aFdg -Fily. aksandhows 2
p?%tec{ég.vew'cla:p al sorhe weenihhathildie diine Sestdai e i Sap

provided, along an area 51, with thrqu h-ogenia‘r;ﬁ? 52.
CaR bes dpRigned Kk pEHePEEELESn Y gjé%t kel ea 1in
m8pe! beakon baiwki.ch the cooling"fluid is guided

toward an intended target, for exanple toward a skin

defect that is to be renoved (e.g. a wart). The
Aappld<atbreadyt hieercasentbopedses, Rbpé nsadtiibhorcgro be

.1h iLpe .secti 5 a rous - dy
LhSR5REr (i, e 2Pt P e Br cBReY, AS T e
mghnsrodnt hhisipesu@tt 2 oRiBE SGEddion cal $30 be| €8st IpAd,
rhbe AraR B, | AW hen teiHeOughrRPe® Ngs S218krative
provided in the wall of the 30(?u§§hsectLon . The .
eRPRELEEEE ohn5 RaPPSRAHe Ve orC T BEHMAE K eV n
F3ui.t abl eaplasin ¢ suckrAspld propdserectiRPalor view in
ol yet hyl ene (PE), _or.of. Teflagn, _nyl 0 .
PRS0l yorhertt i) o5 180, 300 A ik L B the pige
sgcduigdnal socahebeagplideat orhwigh tbapopsesncheddi pe the
j con It oEQU op&nigekh
BE8) o By Bralars I PoetyoereR h0 Ensha Ry 0
mgaeitorr . aTFNGPrddy @PrRectior erdnpihen b*éeh%\ge PABRA

tan Qp@nsg%g heam of VWL30QM/PPBR. - 414nd Fig. S5). It
PCT/ CH2006/ 00

0372 ol yur et hane (PQ% . pol ypr opyl en
YRR %ﬁs%o??e?ﬁ??eﬁgak(%éﬁ PS¢ ?+§#o§e18r%ﬁgggg?d’
alleopraof ectday 5icawidH Shishoyin-open ey o peheh poss tWwaht -
in Fig. 4 and can be fixed (e.g. locked) in this
opened position. Fig. 4 also 5 shows a safety ring 34
Téve thépepsaytiead B. iFogatterofwiarh anrl Kkl #§ which
t3RS| NG PE OFEGLHVEe sCRhited Nt Swasaf ghy ihtBEd3d Ragget,
the effect-that, when the &Io ect|%$ cag % |g in the d
fSe P PRLe t FoWerEhe Fi BotRat Lot Y8cbEs ST
@ndy. t herefrene, tthe dppldcavbketirvatives 2case 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 1line) 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



10

15

20

25

30

35

WQHOTaB¥ndi ng mechani sm f or

10 cannot be actuated (childproof feature). The
Ri voting the pr ot BEH(Hg006/000372
cap 4 into the closed posifion, showm in Fig. 5, is

g Eﬁgéthéﬁg' cepef, | %o&'y%rofbﬁ%e':' gppd Wi hgelgethylene

en-line area, but 't 1S explained in
&BFva oBePEWARALINILOBS [ FAR- tBIE @roeeaha‘fﬁ gap74 is

$RoRXPLAI ﬁh@h@p&@aﬁmmﬁﬁn pirvotidg thengrehfRChbeVeEixed
f gk g % hemat.i c presentation gf th4 1
ToociTodked) aifndiie SRFBES rhRg 4Rt hett also
phowecta vsaf@tga;rlqueimgoahdwre i'apthg dpenkd3. Together
[t .pe;.Section b egn .
BBSH' Wik outPst bt Bub Sas SEEIARN I RLELOE, RRud o T i
pefetyheividewd hmad gthe ¢&fecl sbhatr neliengbhgbprotessive

EQB%“&% ngh @¥es, oﬁbﬁmé‘dﬂb@@lt;%@ﬁn fth%mﬁ_l efra%e)g hgd is
t he pi pe section Is pointing 25 to I NS

BPtt éCFﬁéSrlPdﬁ af}dc Vi e Bot e‘ahetﬁ%&ll?‘h@ub%f—ewﬂw 2
eapnéthas e "agttvatean ar(@ﬁlllﬁ%)rdkd’ﬂ ch £gathexjble The

to_sone extent an mhlch corres ng ngl %Is .
GPEEERPOBA e "SRPGEICE ¢ e KHEYC NP o BPoPERCPEGLVE) SoP
En itnfrios téet iclatserh @oset 46, asksdwnh B0 EBhgped, passadeeady
t t L -
#gg&cﬁtgﬁféﬁgﬁ%dég 8?2?#ﬁgeglgp3$ihgg%ﬁl%y £ g&gken ﬁlne
FEgSuUr &utt et | ek erglaiagentn tqwtgﬁrev@ﬁ{élbu Pelprigwith

et rbhenReoteClrive AR firigm this opened position,
and instead the latter is locked 35 in the opened

position because the locking elenent 35 is as it were
frel deXgbpinvehd nmebbkask sin- Shﬂpeﬂlpaiia@e'U&QOprEmectlve

t t ect b
5557 0035 P HBodb) B6057a e TEbeERERE B g the
bromaisdtiyesiqias 4 iandtithe 6sdfohyfrong 34nd thleomrotectlve
Q%@'%Dbéﬁﬁﬁn§ﬁohhelﬁckhﬁa% M G540 18y, WHiCRhe pipe

means the_locking. el enent 35 passes conﬁ Tetely
PﬁF&&éﬁ‘tﬁec§Vitah®9 &d %%%“pﬁét@btW%E edp @-d@ﬁr%%SSOr
@ip\é@t—eﬁllﬂt&:dt[{ieflﬁt&dt nithe jr)of echeveieap imtilgite is
ach s th%hé_ 03|t|on fhomm [
S e

5 SREneudinel; ghisynog 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 is
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 1locking 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
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res ondlng groove-like recess 401 (not a passgﬁﬁ%@mmmwz

cor
WQ2W7PH82 4 and Fig. 5, unti{git reaches the cP&d

p03|t|on It is also quite concelvable to provide a

Srdrshendig, f erbhernsih t s3bared ﬂ@sgq%e WA ¢ cal | eMsnt

the protective cap 4 also to be | ocked i'n the cl osed
i EFeR Reelttihg 3B MY Fhe1s2fbtveteaRi myed skPn by

vdﬁifcﬁﬁt méBng. thawlbkkie gbementi I3 po¥esst heompletely

tecti f th d to
FRER phBec it AN eberRBRE R ik o eramodre
pgiordiegd. 6Th|ad e E»,lvbha;t tlsetprs:ayactfm@m tée until it
PORIAd O j,;«%&& £>8FE'tgﬁn s %w‘hh‘irp%ﬂ“ op, 2:9ur1 %ocbe
gto 0Si

accor n osed on accor
RIVFI9 5, the usépcm\wgpree%e@eah th%Sfu igeidagey 32 a
Mr%ﬁh&@?%s %B%vfé—illldceoufééésyah\@ 2 &E‘cga ]ﬁaé§age

opene e cooling fluid passes throug
i Figry fus@dofipi se? tlh‘lﬁ’ét)l whir ESAFhRRT o§5’ie 2gtosed

e eidon akr epdy dm@sqalmee asfdceivibea fwtbebvme a
evap 20 and th

SHEPOLE g | Ry Y- | R258855, o] fitous

- thavekptetheveowagaséows. swoot & nipef | Lbakgrasses e oubbsed

5, .a n-yparticul ar through the
éggiﬁﬁ£ﬁ %é?gﬁrou to @QP' 7particu ug

atter’'s h-openfngs 52 and the outlet end of
the pipe section 5 into the porous or open-cell body

for A rdathielul b ofkihe fxRansi qa . aki 519 W ACe, ﬁ:'fh%f Cuser
he coolin f|UId cools o belowit |I|ng
Eom et 6  orat e v BepeRBl i ohrPhe Ehel | figened

ﬁ&sﬂtﬁmmeﬁoamdamtrﬁhdmep@$h910npndstMmksbﬁen described

PALRTELG! ePenttt 3 Elg,dor%gg%‘d E;kge) and ¢150aks SR 5y

por ous "or “open-ce b subsequent
ﬁvqpotateu msoftltcme @@@@rﬂgnﬁl Hod B9 hé tosddkedpodbibiyon

ébcé9§lﬁ?rQw5#¥ g OP8N- gl | H0dy 1856005 s MeIdh Shatdtding
ow a tenperature of -50C) an WO 2007/009282

’F’CT%&:HZO@G/ gop79Ser pev fHﬁe%Sreesat%thﬁurfﬁ&s&?@sr ke 32,
jaerwhkiehbr@e@ﬂils iUHe0 fTobdactubldth vhevexart (Faggetl) is

58,71 M08, S0, S 10 B healad {6 08I0 - o
capusiaay|v9ube 10 (riser tube), where an aerosol
formation already takes place and 1t 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
liguid (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—celllbody 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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W%{Pﬁ”ﬂ@&?’or conpri ses only .t

nbodi nent of the pipe section 5a. Here, the

at its free end, has a beI]1 shaped end area 5la. The

f%?:p' ld A% rfdie p?tﬂ%oa{él% show 1 BhEhoS Se‘iatfo Hjce:“?nto

I's longer 1n thi Ustrative embodiment
CoR& asite Wbt | Yhe des@atheer TYPusBEgRi v ehh@dlsﬂféﬁt defigrt

tbh®ePane < (LREN=CEldriody; the outlet end 30la of
the capillary tube 30a here protrudes into the

bel | -shaped end area 5la. In the wall of the
el.l -B8hahedsenttear@a Bdia, ehl tdf oaxglﬁu@ﬁﬁ@kngsuﬁmxaimve

Qy;de four, of t ch ffset 9
%’ Clrr%‘egll}( nfoeér}etglce pije V\%Qgglo? eﬁg'sé:g% ?ﬁ)?@ Heor
csa}nptmraﬁﬁg homwky chheh@lmeessm’emns 5ab|vé“1it<d1,esa‘apet820‘free
ehldg e;‘}éif—[k 1@8 H?gcei 'S'iapa‘r%x L!:I#JJTJ]Q.ary tube

po 'y ropy ene, po ene
3§Eas Yy Fcftf?"élhﬂél %1?0%$ %ﬁ?téPﬁeP%Gﬁfﬁ@l é{ﬁﬂ%ﬁrstléblfélls
19.'1@@1:'1%13:1\%5 T@ﬁ@éﬁﬁléﬁt op&frdn on i aS{:erP' | eviis1ly
‘rg\hydewci g %tuatedlnthe Ea . in the
JESEFRBEYS | PRRPFATFDE efb | ,porous  or
etrhmﬂjli t hbodpc ottéet i vetTap 4nany30Xoroéxame eadidllary
UERLOI6L E.8° LR N LOMPL ELelod GUDYADLE- (28 SAAML-en
e) an ropria anot he
5|24ahd 6fn thel d»parbbf @‘%\f &the fé@tlllr‘éh@mdbeepdovéhtl%@i 51a,

éﬂ §@Q ahea éﬁ@v?&eﬁhe(eoﬁge BEGLT QR 5r?hem,

IS pI ace on kin in such it surround

e3ndt seafgebr Y t%% siie et BRE t%l%wfreem%e(eog ‘ftlwech

t\w tgdan Viben shey 3, frnger skeyBZough OpRiahedhet Heressure
olbl ng f1 fl UI d |s conveyed in the gaseous state to the

outai eJt &t SEEPSF  the capillary tube 30a. As a

result of the expansion taking place in the

Thl%ar 5’51%0? SetkiBn 32, BRnPOBM Mhad b ety of
IneH WeT87 000372 e Hoy L # R/ poPnt Me§@ivhatPQN, steddean,

gtlrmsaskw defagli cl, N o hergaggousStBé At BufifA dileal§ fHrdBle
(;or d ending on the cooling fluid used and on the

p(;.[ ndi ti ons or paraneters) and then evaporates.
The skin defect (e.g.

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 301la 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

Ae pipe section 5 BCR{(H2406/000372
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wart) is greatly cooled and can thus be

W‘U?e“é’f”PW%’d For exanple, at;fthe time the gase§GT/CH2006/080372

cooling liquid is sprayed fromthe outlet end 30la of

HNE iGRPI hhahy,t uhe 808 it NByriRes amAeLRsg! dehieeh in
s deposited as a thin_ 10 I|q%|d filmLF on Eﬁg skin

ther GaSRte. Ftathe Wartyauid IPpMs (O siRReRtng pn the
dﬂbljﬁglsfkﬁmmecmaédy admanbagebhs bﬁhébtacﬂnaltimms or

i_qui t he skln d St havyi
s br Shec SREH - GYesnAss v, Bamer o sftast ate 9
b tiaol larly efdéztly veocboadli agd ¢hnsthsssbelsebécaysé-
the liquid filmLF - evaporates at the surface renote
fromthe skin defect W(i.e. at the surface not
Esgntexanpdet hatskhe ddmectthy . gesasequanalying Héquid is

i Lk ff@m'tﬂé'%d&&b@léidSSGﬁQ Bfgﬁ%blé%ﬁﬂmiary tube
i fference between the teip % re of the )i r%
LE- dhayh OEVapbr EFFBHO WRACE Ay deRed raa'i u'? thin

lofquidnefilmgui.H &hl ah&Fsitint blefwtf ate(d g coiactastt h as

téﬁa Skln defecﬁ ¥V FIHH]tql NeSes dﬂ%yﬂg advanta%Fous

of - Trent T one raﬁge can be achl prayi n
tanoghtash coothhy lfibuid ofilset IqéewrQSth@nQRZBOIdefElﬂts W
HPcf %.Chtﬁiélénegg fr gxapeles HNHoUGH aagom Il kgd o
act i on of i nger key 32 of the_ spray device
th i%s Bé§§#6péar&Me %Bf?ﬁElV6M/%%%%1$gomﬂﬁﬁﬁbu@ﬁ S0

M@@@@I thar llﬁqﬁbﬂ £3Qa) EH‘ w thabbeaticd oft anet i fdce
val ve sgttin
d

T e Tk Lhbns i He e Rt et e, S eacg ot

cvaid@bliegonthiee reriket défects ffhus possidfeertioly, the
@ﬁ{‘éfé/}? t@l‘{'@erf{ﬁﬁfé Oflfaé?oui}? V\?g EﬁeeVﬁFFHSJ:OV\fLQt the
e e

e surface of skin f ect anount s

S L EOBENAY ﬂe@.w&ensstmmeta@@%aa@g@r i pBdthel Jdsiquwird vBilm
®rbadi neRd s eRfapiatishr ayugeykse a@ﬁﬁoméng;én@)etﬂaa;ure of

|nve ion we descrlbe or the field of a |on
L e S o e g St Rt SB! Iyt HEEeh Phe
$kdm dafecgemerdem hmyekaessasemmﬂtmbaaﬁbee—ménuponed
p 2 .
{Rader BoBerock 3 il % SRraran, ab, arar jof  fgoling
Theidf ofabetageay 2 Higr arkadpPpl - afhist eraral beli apkieved,
f&&tfgkéﬁﬁﬂé frﬂHBéhéﬁ5'§“ dRitk dMe AN i@HUChHIFONLHe

nozzl e for additiona
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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W(?:E)Wlwan%%ven have an inter nql

reduction of the required anmount of cooling fluid
di aneter of | es&CE{{FIp006/060372
0.2 mm  Exanpl es of coolants that can be used are

@bnﬁt RYkhm enRer .43 v | 5ODHEANE s NBRULARG, sprays for

g hlant ggégﬁ?gﬁégA 157 or 227, or CQ2. The

ACRi-Fer 2 (fiameken hppthe pange 65Pma10 35 mm
56C. 1Thent. errpemthmes malmcﬂﬂoﬁanﬂbgzatet alf@]?d @@gm&gonal
[ particu In._the_range,of -25C to
%E@@E ghare t eree%ﬁ%fr?l RNk 2885 ¢ agﬁﬁgg £13%d' Soula
eyasi deredl pnbeloherhal otdismetser cost obesy than 0.2 mm.
EQERBIBLUTEE. MUEtLe dutel helOvbEne,boh! I0G Poifkenyl

However, the spray "deVice accor i ng
?ﬁéem/é?ﬁ@wqee mbuﬁaﬂqfednrbutﬁeefu edbropgllant gases

agglm ca.:smo@f 2@neatds@nto Tﬁ@r:c%rgfaﬁkéf‘ 9@.&@5&;?@ can,

nd inste ener al QI abl e for applications
Fﬁ.ﬁec.’% ;1%13%% Cand'Reer yeBPRFeFBRRS that

canl ll:tag astaimpedt aiﬁrln@lotti‘lseaitrﬁﬁbbdll&%ntlrof p&hﬂl@@l@h‘ in
d ,qf pr VI £ ordln to the i vent

Eﬁ?l ﬁ#%e %esgﬁlgegl %'¥he S #55 BosS ﬂ esﬁn some

RRISER gmwet h@oawé?rh!eéyj 2slamd tihes cbhpowéaes chstbmary

I t i}
SRl e sty S0 o ekt bl o

epresented Fig. 11 shows the spray head 3b in
the assenbled state 30 in a side viewwth an
Licator bei n ttached to .the r head 3b.in

BBRRYER) “kh% S B RGErT Bear TS EPe et arveneiom, s
Fdg. limliﬁﬁmidiﬂheuﬁﬁﬁﬁﬂimfS@ppylcheadnSbflMraatmaht of
Vi @Wgi Ny Phi ey 3o ¢ S r

detaFI oFln , F10. 1f§ S g%% gggggg f? Ep %e%%&%lly
sudfrBde( sker | aﬁ@lanartmmﬂ im thgchlzyreet:hmb:ghttameted

spoayehead 3 dikdiheRasenplied sl adrom Fig. 13 it
can be seen that valve tappet 31b carrying capillary

tube 30b is mounted to spray head WD 2007/009282 - 19
AnBCHECH2 60660002872 38b. dhee @p.fa&jrcuh@édiy ofvalthe spray

t k I
hebaeh, Horauttd WS4 ol LR, KB 1202l B e
,yla.@h, dé¢ t3id ebnFhgsnovdd 3idn Wthh 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 detaill below. Fig. 12 shows the - assembled spray
head 3b in a rear view in which a finger key 32b can be
seen in 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 1is mounted to spray head
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the axial direction (in Fig. 13 to the right)

0 as t
W20U0%on a resilient secuphty el ement 34b (Fé];llg%zo%%oosn

spring) provided in housing 36b. Thus, it is ensured
that Mof:ian@gﬁ:tK@M_la%llyQamvétJetélﬂJ@ﬁeBﬁ.blori%l |ét/tt9ili<§¥1;@dto
rior o defarming resilient security el enen 0 )

Elpfhe) 1ROt SP T hes dBMhart pRESSFAGLS T nder Segstail
B@bowws A0 idskibl 85and,s asroviidad! yhatthecspr by- heatd Sin
“chilLda_resk " . the out]et, gpeni_ng..33h .a
DL B R il 1 LS cBPER R " 20 a5 o
appl bpator Bbsiienbusesdritiye edsgmmml etilsptaychesdring)
pEBvSHOUN i HoGhsildy GHh .be Rt eqont g aegeakeaneﬁhat

containing a cooling 15 fluid wth the aid o ‘
hiopeEt KRY PrBs BB Hrbei yednssntinealdyemissrd | psior
bousgeg rabhgofresinarleaskdbrifyac18mBner Qidil akpkong) .
éh t a%rrleady shown enl arged.l n Fkg. 1. 20 F g 1431 and,
ROV TENGR o PETLRL L (RSN 08 of L1 FRFeTkclTHon32b  Ls
pogsibbbeshomls aatongitindigal sket isprayhiough ifs ngenhild-
. F19.,17 ws to j of . finger s
gg%lég%at Fi 933%18@2% S %ﬂrg{éspg%%ﬂll%ﬁ,gse%%#ongl p%?éw}%lke
afangorhedlr edpecPro¥ifipdesontoFiwhialy. appd iZstover gl is

80aReeql Thagals ey 132D gﬁeage ne@eN NeSEnbint I8 Fig. 13
perspective views of finger key 32b as shown Fig. 14_

SAB eg.m‘i‘Br.’t?ﬁl n@é‘ﬁtoke% OB LAIATE seInB2LBHPar & | Fepying
Fange acthathen azeneB2Pbojvbtehgi $ibe BB 6566@ided on

wn . he.us in_order.io actutate the spray.
EBURDIER Sh HAT R ATaRlRE 368 BT teTRg iR d i
nanvhes ahdibaidi hg effbmEnt s laready odldsdh atenharged in
ppgdergide of finger key 32b and are projecting
downwardly fromthe underside of finger key 32. The
function of these | atches and guiding elenents will be

BSgdi squssed FRgnories dehal helactidd r stepal ro®f finger
RGN AR (T L RORN D T
aipgeaclkeyr GZkged i t h18n shrower dh ybWOC200HI@0O2B2 £iRGer
(oA R OUR2 HSSLAILAG | RoGERRLSEE s ionas
Taeryi ngleapi | thaey respective lines 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 is to be pressed
downwards by the user in order to actutate the spray
device. As is 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 is shown in Fig. 16.

Latches 321b are each provided with an inwardly
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W@g“g”&?}?ﬁﬁr ovi de for proper orientation of val féﬁ'{@%&%&mosn

g and after "cl iLckigng-in", pairs of I'Ng
el enents 323b and 324b are provided respectively.

p‘y.‘@lt\t@ctla@etllsltzzga.rrw.é@ EdRy .l | asy ts¢bea§0ktd SeIS«‘ﬂ@ll\@ a

R e it Tt Yoesl AT P tefitalcabiat By sibe

3ﬂbznﬁbcppo#i@myfbnbpra@br'hxxﬂnﬁﬁﬁﬁ@nvafvea&appeﬁppet

3%.4:)*3 &gg%{#}g% d kgftg’gb’" 3;%. A&‘r n¥ Ubg)l %.% '5’ f'gr %ﬂg_nq

ud eni ng en valve tap et
§meé1118c18é>cﬁlq ran rmmawpwwcihmswvevq pet 31
is securely held in place against falling down by

| at ches 321b, _and agai nst axi al, dlsplacenent bX an
VadieerRPREY f ddR SAOFVIRG GRREL axyaithde g3t 1s shown

ig0rgeesaonsk Nge abldwenh smfgf aca prwtvidedrigr 22nshiokgeran

key 32 can le, .in 0 FiLg. 17).
et vEoREIEL AR "sar o eRy Wstiqth vafipe Jphhc s
apeercdici lilekad-dubs I0e next step is to assenble slider
35b to the above-described pre-assenbled finger key /

25 val ve tappet assenbly. Slider 35b is shown in

Tser SFEANRAE vivédvien Eagbeds 3k | @™ g. fingsshokevan 32b,

1@]9?:_‘%!' b@lﬁﬁé’nB@'beWs?fflsﬂlétdedju:tm tﬁﬁrbg h %?@nlrr]lg 33b
era is an essenti S e-sha
B ERED CBRYFEai PR of W) vy F Ll GESAT e EEaT A P
=Xt ehditngvapeai Nga@5OD. A iilsS seatredy BéldererSlplace
0 t ' h
%&% JngQ%ﬁ%g%ngé?Hg %ggFF%gnééseéurng éins% axial
Bi4p Y3 armersipr fbﬁrg)alnn adrdarenip auxdiadd nééﬂbkeiyh@’Qb alpits
atpa N8 PT 85 SR AAMIRYFR, Q%utﬁén&“%ﬂrfﬁEESbkggidéébfor

has a downwardly projéecting abutnent el enment
Jtrhatflélgﬁrbekeﬁct%?d dgén BIRappti B 66°%0 %%a‘f‘}al?mvem
milg dex735 axially backwards and to deformresilient
security elenment 34b so as to allow finger key 32b to
be WD 2007/009282 - 21 - PCT/ CH2006/ 000372 pressed.
Orcasseiike telppedr B8b cartléngr esagsiserdnt edtfibagé0b has

1&&% "¥g£¥ﬁ§33996t asenbe é%é§e£s3§3 IS semble slider

I cke
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 f£in 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 sco as to allow finger key 32b to be
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5.fr elow. Slider 35 is assenbled such tha,,.|
W%ﬁ@?ﬁ%@é%Slb ext ends aroundjval ve tappet 31b.£EJ{)/F%t2?1031900372
"“clicking-in" of slider 35b, finger key 32 conprises
doespadrs of |atches 325b and 326b which can be seen
in Fig. 17 and in Figs. 18-20, respectively. Latches
325b 10 and 326b are each provided with an inwardly
Tar oerswpdirnig. e r s i3Fh 8bb328L, ITlespautevaes yemisheds fimger
o) "clli in. i dek . . e Qs aras Meom
ey <EabPr T BpoRibtioy 81 ISRY. 3R A TRk
fcrélmyihfglo‘fc-apiﬂh@?ru%% 360, gRPEpiedr 3B fHhathj sits
Graspesbhy S Nardii@etaker 3ppaal ¥ep . t aBRetthe
,Hé%hcarr |ng'c%&|IIgré tu%% 30b, ,and slider_35b is,
FRAIGTEY' | Mfo ROUSPhg 388 {FORTBEI dF%034s qwrises
e theofl E’tblﬁﬁf°525ﬁt aﬁdLBiZ@lfb @rﬂui@ﬁpidg!rﬁ;nehtsm: in
0_30b-,to_he .as ed, t hrough _opening 361b_of housi
£ P Ledrn ¢ B S50 Thid hady Olp BBeRRAN 1Y S b
pigedlbheazdaptamh Shrowiiaeh withi gn 2Fviarddy protruding
PR SBEY ,VSFV'%bym'ﬂe%lp%'c@'iv%gg,ZSSﬁhoé(@ 20 allow the
Jongi tudi nal section through adapter 5b. In order to
otk adpt oo b, sLidps m}%&i axiThe y PERapasemhblisi Mypw
etk d | Teigdey k32b pmel  thewut kel d 9ip i
capij #%%% t%QéJggb p?q%ec;igg tgéoughtgﬁghing Séﬁfﬁ%lng
?ﬁ§ki 66 PAdABP or 28Y RHhiderrdeRBss 50b and a tapered
30 portion 51b. Finger key 32b has an inwardly
0j ect I Ob . Fi : agapt b i _
éﬁﬁ%]l f%%%%%éﬂ%ggar%é&ﬁdﬂgpﬁﬂ é@%n%$§fi%§£rq§§§ &ﬁ%lve
tanprlt Pl parrpiag dapiduidrat eree of Obapiandamy idgye 35b
BObnbapanfd - R t ERRcS HRuRATIES3 6 MeF3R0. raNd, 58 33004
snaps into 35. recess 50b _of adaEtor 5b t hus nDuntlng:
r W5 tg;eﬁhb%r %W%prp Fd88h of sﬁéﬁ-lﬁ-il?ry ube
Tannest bonassHaksedg tBebugs spewingn IS peT tHMes MM EVB 6b

iéggﬁg. 31, and Fig. 32, while Fig. 33 shows a front
Vi &Ww of9 housi hg WD 2007/ 009282 PCT/ CH2006/ 000372 - 22

36b and Fig. 34 shows a section along |ine XXXl V- XXXV
tHe Fin@xt33st 4P RiHkn 345t rasthienii Seciiid ¥ 26LewBRt sp
shown in Fig. 25 in a perspective view, while Fig. 26
shows a longitudinal section through adapter 5b. In
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 361lb of
housing 36b. Adaptor Sb 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 51b passes rim 330b, and rim 330b snaps into
recess 50b of adaptor Sb 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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ing) 34b and the ribs 361b for nount
W(i}%)ﬁg/:ﬁ (}?%PZE or spray head, (ELHCE%GIOUM'Q

respgctively) to the contalne
5 containing the coollng fluid can be seen best. Wen

flg]tsns Ph8- @ibeww@/ Seses | Qe@eggwa hﬁ.@n@eenrltmm:eﬂv —XOXIV
ou3|ng t ray IS en,.co et F

ToURLAY 300, LIS BRENY 2EoFhe cpRinaths MR ity MSfjement
hbmeMeSPnunqﬁn34hnbmmlﬁhm appki Gidr Sbri ssctumilieng the

ARYBLSY B tay e gl ré\ggtebe%@t PO o® 0 Bohtaines

erspective
Q@nsa@wsna the vp@wlag £ gldpgﬁncéemse@n 886 TFi g. 30
shows a | ongitudi nal section through applicator 6b. At
one end applicator 6b has an extenS|on 60b while a

t
Whenotther RARrasem b odf8eBiPGilt AN Camin dreShi BPynted
éébh@n@uﬁg FEOpEE ngpH2P heheodph ishittten heompdétag For

fluid Ki 0 I to,b t
8B a8PPILESFIPR | BEn FRPm SPOLERAI | ROSHRuS Boon e Shin,
Bbivaveesi om Fﬁmtﬂterembamolmecm oeppdhichasra 6§l i¥wiriteal be
Eghkk%g @3bg ggh%r%yg%ed with slots 630b serving

or the evap ion of the fluid that has been
deposited on the skin lesion. 25 Applicator 6b is to

Repiewadoaxi ghl yi9Venasaptior @la .ungil @xaeraslqa.n B3b in
contacts abut nent el enent 352b gﬁ hlder 35 I n £
BEEEPSCE NP oW $ s et of 18xt évsi BROWBOIF of OP View o

appllicator @h ANOUSFDY. 380Ishqmwvadbdn@athdanaBOsectlon

rrespondi for open
BRI eI A el 188 pBEn ofd Y8 305 Rty o pas ,an
ek omsioer @@scrilidd abbveha hetbprayﬁmﬁbvﬂ@e i% pEgyyded
%rg,tl?lh lé%eda('ﬁ%?ta% gshj.i.%l@"d 19 unldhaknt hepeeserbl Bob

own 1n q been npunted to,a ¢ontainer in

éhr@élﬂﬁ’erw@% etfmtq]atg shbwHd i 1S FFg. 1AP1pER PHe? skin
IR Nt 0 Ofbdd ShicRtl@sSi 88, # gtoa fefh, aopenhing fi2lm of

f | t 6b th t
LBl ARG 28 AT LRt it o
\@b 2084/ @OQ@ﬁ]ZlﬂdBl@ﬁ[’/ @HZIOQ@IFOOG)WZ bes@g’aspt@vpd@@emlth
%%aéé§“y6§§bn d& ”&%Cft edhby %;eb%oxcaoéidrpgo@ Uige Gfhuid

OSSI |l € to provi
that has been dep031ted on the skin lesion.

Bpplicator 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 is 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 is arranged over the wart with the
annular shield surrounding the region aroung the wart
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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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that the |nIet end (300) of the capillary tube (30;
30a; 30b) is connected to the fluid outlet valve (2)
of the reservoir (1) and causes the cooling fluid to
pass into the capillary tube (30; 30a; 30b) when the
15 fluid outlet valve (2) is actuated, wherein the
reservoir (1) contains a further capillary tube (10)
whose inlet end extends into the cooling fluid stored
inliquid formin the reservoir (1), and whose outlet
end is connected to the fluid 20 outlet valve (2),
wherein the internal dianeter of
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paft|cularly up to 1.2 mm very particularly in

the range of fromO0.35 mMmto 1 mm 25 2. The spray

device as clainmed in claim £3 im which the spray head

(3; 3b) is provided with a receiver opening (33;

361b) for receiving an applicator (5 6; Sa; 6b)- in

WHidht heidimd d is guided to an intended target. 30

3 The spray device as clained in.claim2, in which

the applicator has a pipe section (5; Sa) which is

firm yA cepragt edetidce hefaapr dy spead168) . a35cklifie fluid,
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the capillary tubes {10, 30; 30a; 30b) is up to

2 mm, particularly up o 1.2 mm, and very

£

particularly in the range of from 0.35 mm to 1 mm.

25 2. The spray device as claimed in claim 1, in which
the spray head (3:; 3b) is provided with a receiver
opening (33; 36lb) for receiving an applicator (5,
6; 5a:; 6b). in which the fluid is qguided to an
intended target.

30 .
3. The spray device as claimed in claim 2, in which
the applicator has a pipe section (5; 5a) which is
firmly connected to the spray head (3).
35 4. The spray device as claimed in claim 3, in which

the pipe section (5; 5a) is connected to the spray
head (3) by means of a snap-fit connection.

5. The spray device as claimed in anyone of claims 3
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preventing the finger key (32b) to be actuated, and

20 V’ﬂereiﬁmé hgpf'%}a}ﬁebﬁég Qéb)claimed in anyone of claims 1
to 5, 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.

25

8. The spray device as claimed in claim 6 and claim
7, in 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 wvalve

(2) can be actuated so that the ccoling £fluid can
pass intc the porous or open-cell body (6) made
inaccessible by the protective cap (4).

9. The spray device as claimed in claim 2, wherein

35 the spray device comprises an adaptor (5b)

arranged on the outlet end of capillary tube

(30b), the adaptor (5b) being adapted to be

connected to the applicator (6b) guiding the
cooling fluid to the intended target.
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further conprises aSHMIBAMBSh) being arranged rg#g?@ﬁ@pdg?%
such that it -can be noved to resiliently deform the
security elenment (34b) so as to allow actuation of
the finger key (32b). 25 13.27The spray device as
claimed in claim12, wherein the applicator (6b) is
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18.112007; -RIF Printed 01/06/2007,; CLNMSPANMD
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t.ube and wherein the cooling fluid is prayed from .
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20 out | et eqﬂ»é of the capl IIarylt.u e |s3§£5a ed111 and
Whereiqlrm( er comprises a -‘glider | elng arranged
such that it can be moved to resiliently deform

the security element (34b) so as to allow
actuation of the finger key (32b).

25 13. The spray device as claimed in claim 12, wherein
the applicator (6b) is adapted and arranged to be
pressed against the slider (35b} for movement of
the slider (35b) to resiliently deform the
resilient security element (34b) so0 as to allow

30 actuation of the finger key (32b).

14. The spray device according to any one of claims 9
to 13, wherein the applicator (6b) comprises an
essentially cylindrical portion (63b) having slots

35 {630b) therein, and wherein the applicator (6b)
further comprises an annular shield {(61lb) around
its outlet opening {62b) to prevent areas around
the target to be impacted by the cooling fluid.
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_ surrounds the skin deféct,” and wherein the cooling 20°
v fluid is then sprayed fromthe outlet end of the
capillary tube directly ont@8the skin defect. 17. A
met hod according to claim 16, wherein a device is
dSed Ravingghad afplri catrerthagi ngkan adedleats,25 ishi ehdch

so as event argund the s eci tq -
treate%eP?gn1 el%@éfﬁ%actegﬂgi g%e g%glggégci?u skin
spray&g8ferto thwe gkﬁ’— n Beeeked 3§or3sa 4 PAENDED SEEEFime

18/, 08L2€Q¢ient for the cells of the skin defect to be
5 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 wherein the cooling fluid is
sprayed from the outlet end of the capillary tube
10 directly onto the skin defect so as to form a thin
film on the skin defect, and wherein the thin film
then is allowed to evaporate thus supercooling the
cells of the skin defect.

15 16. Method according to claim 15, wherein a device is
used having an applicator in which the outlet end
of the capillary tube is arranged, and wherein the
applicator ‘is placed on the skin such that it
surrounds the skin defect, and wherein the cooling

20 fluid is then sprayed from the outlet end of the
capillary tube directly onto the skin defect.

17. A method according to claim 16, wherein a device
is used having an applicator having an annular
25 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,

30

35
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