
WO 2007/009282 PCT/CH2006/000372  Spray device for
dispensing a cooling fluid The invention relates to a
spray device for dispensing  a cooling fluid in
accordance with claim 1, and with a  5 method of
treating skin defects in accordance with  claim 16 or
claim 19. Spray devices of this kind are already well
known and  are used in various fields. For example,
they are used  10 to remove skin defects, such as
warts, as is described in EP-A-O 281 212 or in EP-A-0
608 954. In the spray  devices described in these
documents, a fluid outlet  valve is actuated so that
the cooling fluid stored in  liquid form in a
container is first transported through 15 a tube from
the container into the valve chamber and  from there
through a further tube to a cotton bud or a  plug of
open-cell foam mounted on the tube at the  outlet end.
The liquid cooling fluid, which has a  boiling point
of below 0C, typically in the range of 20 between -50C
and 0C, soaks the cotton bud or passes  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 25
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  30
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 35 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 spray head with a capillary
tube into 



WO 2007/009282 - 2 - PCT/CH2006/000372  -which the
liquid to be dispensed and the propellant are
introduced either separately or together. In the
capillary tube, the liquid and the propellant form an
aerosol which is made up of fine droplets and which
can 5 then be dispensed. A correspondingly suitable
spray  head is described in EP-A-1 516 829. The object
of the invention is to propose a spray  device for a
coolant, which spray device represents an  10
improvement on the prior art and, in order to ensure
very efficient cooling of a target, for example a skin
defect (e.g. a wart), dispenses an as small as
possible  amount of coolant. 15 According to the
invention, this is achieved by a spray  device for
dispensing a cooling fluid, as characterized  by the
features of the independent patent claim.
Advantageous developments of the spray device
according  to the invention form the subject of the
dependent  20 patent claims. 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 25 in the
reservoir. The inlet end of this capillary tube
arranged in the reservoir extends into the cooling
fluid stored in liquid form in the reservoir. The
outlet end of the capillary tube is connected to the
fluid outlet valve. Therefore, when the valve is 30
actuated, an aerosol is 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 mm3) into the capillary tube in the
spray  35 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 WO 2007/009282 - 3 -
PCT/CH2006/000372  



head. In the expansion that then occurs, the cooling
fluid cools down very sharply, so that very efficient
cooling takes place and, at the same time, only a
comparatively small amount of cooling fluid is needed
5 for this efficient cooling. The internal diameter of
the capillary tubes can in  principle be up to 2 mm,
although it is in particular  only up to 1.2 mm, and
very particularly lies in the 10 range of from 0.35 mm
to 1 mm. Particularly efficient  cooling is in this
way ensured, with at the same time a  low consumption
of cooling fluid. It may be advantageous if the spray
head is provided  15 with a receiver opening for
receiving an applicator in  which the fluid is guided
to an intended target. For  example, in the treatment
of skin defects (e.g. warts),  it is thus desirable to
direct the cooling fluid with  the greatest possible
accuracy toward the target in 20 order to avoid
involvement of healthy tissue as far as  possible.
Such an applicator can have a pipe section which is
firmly connected to the spray head, this being made
25 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 30 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  35 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 WO 2007/009282 - 4 PCT/CH2006/000372
section. The bell-shaped end area of the pipe section



is placed on the target and seals this area off from
the environment. The cooling fluid is guided through
the capillary tube and into the bell-shaped end area
of 5 the pipe section where it lies in gaseous form
and  emerges from the outlet end of the capillary
tube. As a  result of the expansion of the cooling
fluid in the  bell-shaped area, the cooling fluid is
cooled very  sharply, so that, depending on the fluid
used and on 10 other peripheral conditions and
parameters in the bell- shaped end area, the fluid
emerging from the capillary  tube can either remain
gaseous, become liquid or even  be solid or gel-like
and can hit the target (e.g. the  wart) and then
evaporate. In this process, the pressure 15 can escape
through openings in the wall of the bell- shaped end
area. In another illustrative embodiment of the spray
device  according to the invention, the applicator has
a porous  20 or open-cell body which sits on the pipe
section outside the spray head. In the area where the
porous or  open-cell 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 25 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 30 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 35 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 WO
2007/009282 - 5 - PCT/CH2006/000372  



position and a closed position and can be fixed
(locked) in the opened position. Especially in the
illustrative embodiment of the spray  5 device
according to the invention already described  above,
with the porous or open-cell body, the pivotable
protective cap can be designed in such a way that the
fluid outlet valve can be actuated only in the closed
state of the protective cap, so that the cooling fluid
10 can pass into the porous or open-cell body made
inaccessible by the protective cap. This is intended
to  prevent children, for example, inadvertently
actuating  the fluid outlet valve and coming into
contact with the  porous open-cell body. To do this,
they would in fact 15 have to be able to release and
pivot the lockable  protective cap. For this reason,
the spray device is  specially designed so that
actuation of the fluid  outlet valve is impossible
with the protective cap  opened. 20 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 25 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
valve tappet is mounted in 30 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  35 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 



WO 2007/009282 _ 6 _ PCT/CH2006/000372  finger key to
be actuated. The spray head further may  comprise a
slider which is arranged such that it can be  moved to
resiliently deform the said security element  so as to
allow actuation of the finger key. This 5 embodiment
is childproof and prevents the device from  being
actuated unintentionally. More specifically, in this
embodiment of the spray  device the applicator may be
adapted and arranged to be  10 pressed against the
slider for movement of the slider to resiliently
deform the resilient security element so  as to allow
actuation of the finger key. This is a  practical
embodiment of a spray device that can be  easily
handled by adults but cannot be unintentionally  15
actuated by children. In still a further aspect of the
invention, the  applicator may comprise an essentially
cylindrical  portion having slots therein, and wherein
the 20 applicator further comprises an annular shield
around  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 25 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 30 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 cells and increasing  35 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 



WO 2007/009282 - 7 _ PCT/CH20061000372  treated 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 5 an
outlet end of a capillary tube. The cooling fluid is
sprayed from the outlet end of the capillary tube
directly onto the skin defect so as to form a thin
film  on the skin defect. The thin film then is
allowed to  evaporate thus supercooling the cells of
the skin  10 defect. Upon being sprayed from the
outlet end of the capillary  tube the gaseous cooling
fluid expands and forms a thin  (e.g. liquid) film on
the skin defect to be treated 15 (e.g. a wart). It is
important, that the film on the  skin defect (e.g. the
wart) is a thin film, since  during evaporation the
film evaporates at the surface  remote from the wart
(i.e. that surface which is not in  contact with the
wart). On the other hand, in order to 20 efficiently
destroy the cells of the skin defect, the  low
temperature must be provided at the 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 25 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 l to 250 l. This
can be achieved, for 30 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 -50C or even below
at the  surface of the skin defect. 35 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
WO 2007/009282 _ $ - PCT/CH2006/000372  off the skin
defect, and then the cooling fluid is  sprayed from
the outlet end of the capillary tube  directly onto
the skin defect. This is a particularly  efficient
variant of treating the skin defect, since 5 through
selection of a suitable" inner diameter of the
applicator essentially only the cells of the skin
defect are affected by the treatment while the tissue
surrounding the defect essentially remains unaffected.
In addition, the cooling fluid is utilized in a  10
particularly efficient manner. In a specific variant
of this method a device is used  having an applicator
having an annular shield so as to  prevent areas
around the skin defect to be treated from 15 being
impacted by the cooling fluid sprayed onto the  skin
defect. Another aspect of the invention is related to
a further  method for treating skin defects, in which
method again  20 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. In this method, the  cooling fluid is
sprayed onto the skin defect using a  device providing
the cooling fluid in gaseous form at 25 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 30
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 advantageous in that also the amount of  35 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. WO 2007/009282
PCT/CH2006/000372  - 9  Further advantageous aspects
of the invention will  become clear from the following
description of  illustrative embodiments of the spray
device according 5 to the invention or of parts
thereof. Schematic and/or  cross-sectional views are
given in the attached  drawing, in which: Fig. 1 shows
a general view of the container, with  10 fluid outlet
valve and spray head, in an  illustrative embodiment
of the spray device  according to the invention, Fig.
2 shows a perspective cross-sectional view of an  15
illustrative embodiment of a pipe section for
connection to the spray head, Fig. 3 shows the pipe
section from Fig. 2 in an  enlarged cross-sectional
view, 20 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),
25 Fig. 5 shows the spray head from Fig. 4, with the
protective cap pivoted into the closed  position, 30
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), 35 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 WO
2007/009282 PCT/C112006/000372  



10  spray head, in a further illustrative  embodiment
of the spray device according to the  invention, 5
Fig. 9 shows an alternative embodiment of the valve
tappet for a "male-type" outlet valve, Fig. 10 shows
an embodiment of the bell-shaped end  shown in Fig. 8
surrounding a skin defect to be  10 treated, Fig. 11
shows a further embodiment of the spray head of  the
spray device according to the invention  with an
applicator being mounted to the spray  15 head, Fig.
12 shows the embodiment of Fig. 11 in a rear view,
Fig. 13 shows a section along line XIII-XIII in  20
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,  25 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  30 Fig. 14 and Fig. 15, Fig. 18 shows a
section along line XIII-XIII in  Fig. 17, 35 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 WO
2007/009282 11 - PCT/CH2006/000372  the embodiment of
the spray head shown in  Fig. 13; Fig. 22 shows a
longitudinal section of the valve  5 tappet shown in
Fig. 21, enlarged, Fig. 23 shows a perspective view of
the slider of the  the embodiment of the spray head
shown in  Fig. 13, 



10 Fig. 24 shows a bottom view of the slider shown in
Fig. 23, enlarged, Fig. 25 shows a perspective view of
the adaptor of the  15 embodiment of the spray head
shown in Fig. 13,  Fig. 26 shows a longitudinal
section of the adaptor  shown in Fig. 25, 20 Fig. 27
and Fig. 28 show perspective views of the applicator
which  is connected to the spray head as shown in
Fig. 13, 25 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, 30 Fig. 31 and Fig. 32 show
perspective views of the housing of the  embodiment of
the spray head shown in Fig. 13,  35 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. WO 2007/009282 12
PCT/CH2006/000372  -  A conventional container 1 is
indicated schematically  in the general view of some
important parts of the  spray device according to the
invention in Fig. 1. A 5 schematically indicated
capillary tube 10 (riser)  protrudes into the interior
of the container 1, its  inlet end extending into the
cooling fluid (not shown)  which is present in liquid
form in the container 1. The  outlet end 11 of the
capillary tube 10 is connected to 10 the fluid outlet
valve 2, and here the end of the  capillary tube is
received within the fluid outlet  valve 2. The fluid
outlet valve 2 comprises a valve  chamber 20 whose
volume is very small and is at any  



rate less than 50 mm3. Arranged in the inside of the
15 valve chamber 20 there is a valve body 21 which is
displaceable counter to the force of a spring 22. A
seal 23 seals off the valve chamber 20 and also the
interior of the container from the outside. Further
seals 12 are provided between the wall 13 and the lid
20 14 of the 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 25 body 21. While in Fig.
1 a "female"-type outlet valve 2  is shown,
"male"-type outlet valves are also possible.  The
valve tappet 31a may then be designed in the manner
shown in Fig. 9, while the other elements may remain
unchanged. When the finger key 32 is actuated, the 30
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 valve 2 is
opened. The cooling fluid flows out of the container 1
through the capillary tube 10, where it already forms
35 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 WO 2007/009282 PCT/CH2006/000372  - 13
which a pipe section can be inserted (as will be
explained in more detail below). Fig. 1 also shows a
protective cap 4. The way in which this protective cap
can be designed, and its purpose, will be explained in
5 more detail below. As has already been mentioned, a
pipe section can be  inserted into the opening 33 in
the spray head 3. The  manner in which such a pipe
section 5 can be designed, 10 for example, is shown in
the form of an illustrative  embodiment in a
perspective cross-sectional view in  



Fig. 2 and in an enlarged cross-sectional view in
Fig. 3. A locking projection 50 at one end of the pipe
section 5 can be guided through the opening 33 in the
15 spray head 3, the locking projection 50 engaging in
the  manner of a snap-fit connection and then being
joined  to the spray head 3 (see also Fig. 4 and Fig.
5) . It  will also be seen that the pipe section 5 is
provided,  along an area 51, with through-openings 52
in its wall.  20 The pipe section 5 is part of an
applicator in 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, 25 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 30 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). 35 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 WO 2007/009282 - 14 -
PCT/CH2006/000372  polyurethane (PU), polypropylene
(PP) or polyethylene  (PE), or of cellulose or gauze.
The protective cap 4 is  shown in the opened position
in Fig. 4 and can be fixed  (e.g. locked) in this
opened position. Fig. 4 also 5 shows a safety ring 34
on the spray head 3. Together  with the specially
designed protective cap 4, this  safety ring 34 has
the effect-that, when the protective  cap 4 is in the
opened position, the finger key 32 is  not accessible
and, therefore, the fluid outlet valve 2 



10 cannot be actuated (childproof feature). The
corresponding mechanism for pivoting the protective
cap  4 into the closed position, shown in Fig. 5, is
already  indicated in Fig. 4 and Fig. 5 within a
broken-line  area, but it is explained in greater
detail below with  15 reference to Fig. 6 and Fig. 7.
To explain the mechanism for pivoting the protective
cap 4, Fig. 6 is a schematic representation of the
protective cap 4 and the safety ring 34, the
protective 20 cap 4 being shown in the opened
position, and the pipe  section 5 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 25 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 30 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 35 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 WO
2007/009282 PCT/CH2006/000372  - 15  simultaneously
from both sides (in Fig. 6 from front  and from
behind) against the activation area 40, by  which
means the locking element 35 passes completely
through the slit 400 and the protective cap 4 can be 5
pivoted. The user pivots the protective cap until it
reaches the closed position shown in Fig. 7. During
the  pivoting, the locking element 35 slides in a  



corresponding groove-like recess 401 (not a passage),
see Fig. 4 and Fig. 5, until it reaches the closed 10
position. It is also quite conceivable to provide a
corresponding further slit-shaped passage which allows
the protective cap 4 also to be locked in the closed
position according to Fig. 7. 15 For treating a skin
defect (e.g. a wart), the user  first moves the
protective cap 4 from the opened  position to the
closed position, as has been described  with reference
to Fig. 6 and Fig. 7, that is to say  from the
position according to Fig. 4 to the position 20
according to Fig. 5. In the closed position according
to Fig. 5, the user now presses on the finger key 32,
by which means the fluid outlet valve 2 (Fig. 1) is
opened and the cooling fluid passes through the
capillary tube 10 (riser tube), where an aerosol 25
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 30 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  liquid (or, depending on the cooling
fluid used and on 35 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 -50C) and, WO 2007/009282
PCT/CH2006/000372  - 16  for treatment purposes, can
then be brought into  contact with the exact target
area of the skin defect  to be treated (e.g. a wart).
5 Fig. 8 shows the outlet end of a further
illustrative  



embodiment of the pipe section 5a. Here, the
applicator  comprises only the pipe section 5a which,
at its free  end, has a bell-shaped end area 51a. The
capillary tube  30a (not shown in cross section here)
is longer in this 10 illustrative embodiment than in
the previously  described illustrative embodiment with
the porous or  open-cell body; the outlet end 301a of
the capillary  tube 30a here protrudes into the
bell-shaped end area  51a. In the wall of the
bell-shaped end area 51a, 15 through-openings 52a are
provided (e.g. four of them,  each offset by 90 about
the circumference, of which  two can be seen in Fig.
8) through which the pressure  is able to escape. 20
The pipe section 5a can be made in particular of
polypropylene, polyethylene, a metal, PON, Teflon,
glass or ceramic, or of any other sufficiently stable
plastics. 25 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 30 example) and, if appropriate, another
kind of  childproof safety feature can be provided.
The bell- shaped end area 51a 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 35 finger key 32 is operated, the
cooling fluid is  conveyed in the gaseous state to the
outlet end 301a of  the capillary tube 30a. As a
result of the expansion  taking place in the
bell-shaped area 51a, the cooling  fluid cools very
sharply, for example to below its WO 2007/009282 - 17
- PCT/CH2006/000372  boiling point, so that it strikes
the skin defect in  the gaseous state, in liquid form
(or, depending on the  cooling fluid used and on the
other conditions or  parameters) and then evaporates.
The skin defect (e.g. 



5 the wart) is greatly cooled and can thus be
destroyed.  For example, at the time the gaseous
cooling liquid is  sprayed from the outlet end 301a of
the capillary tube  30a it may form an aerosol which
is deposited as a thin 10 liquid film LF on the skin
defect W (e.g. the wart), as  this is shown in Fig.
10. It is especially advantageous  to obtain a thin
liquid film LF on the skin defect W  having a
thickness of between 0.05 mm an 0.5 mm to  obtain a
particularly effective cooling. This is so 15 because
the liquid film LF - evaporates at the surface  remote
from the skin defect W (i.e. at the surface not
contacting the skin defect W). Consequently, the
thicker the liquid film LF is the higher is the
difference between the temperature of the liquid film
20 LF at the evaporation surface and the temperature
of  the liquid film 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 25l and 250l. This
can be achieved, 25 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. 30 Such metereing valves are
available on the market. It  is thus possible to
achieve temperatures of about -50C  or even below at
the surface of the skin defect W with  small amounts
of cooling fluid. 35 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 WO 2007/009282 - 18 -
PCT/CH2006/000372  to 1.2 mm and, especially in the
use of wart sprays for  example, an internal diameter
in the range from 0.35 mm  to 1 mm. Another reduction
nozzle for additional  



reduction of the required amount of cooling fluid
could 5 even have an internal diameter of less than
0.2 mm.  Examples of coolants that can be used are
dimethyl  ether, propane, isobutane, n-butane,
propellant gases  134A, 157 or 227, or CO2. The
container pressure can,  for example, be 12 bar at
50C. The temperatures that 10 can be attained during
treatment lie in particular in  the range of -25C to
-55C and are therefore in some  cases quite
considerably below the otherwise customary
temperatures, which lie just below the boiling point
of  -25C. 15 However, the spray device according to
the invention is  not limited to the field of
application of treatment of  warts or skin defects,
and instead it is generally  suitable for applications
in which precisely targeted  20 and very efficient
cooling is important. Another embodiment of 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 25 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  30 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 in greater
detail. Finally, Fig. 13 shows a 35 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 WO 2007/009282 - 19
- PCT/CH2006/000372  3b. More particularly, valve
tappet 31b is attached to  finger key 32b, as will be
described in more detail  below. A slider 35b is
provided that can be moved in  



the axial direction (in Fig. 13 to the right) so as to
5 act upon a resilient security element 34b (lock
spring)  provided in housing 36b. Thus, it is ensured
that  finger key 32b cannot be unintentionally pressed
prior  to deforming resilient security element (lock
spring).  Only then downward pressing of finger key
32b is 10 possible and, accordingly, the spray-head is
"child- resistant". At the outlet opening 33b a
pipe-like  adaptor 5b is provided onto which
applicator 6b is  mounted. The assembled spray head
.3b shown in Fig. 13  can be mounted onto a container
containing a cooling 15 fluid with the aid of
projecting ribs 360b provided on  the interior wall of
housing 36b of spray head 3b in a  manner similar to
that already shown enlarged in  Fig. 1. 20 Fig. 14 and
Fig. 15 show perspective views of finger  key 32b,
Fig. 16 shows a longitudinal 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 lines of Fig. 17. The 25 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
30 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
35 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 WO 2007/009282 - 20
- PCT/C112006/000372  protruding rib 322b (see Fig.
18) so as to enable a  "click-in" of valve tappet 31b
carrying capillary tube  



30b. To provide for proper orientation of valve tappet
31b during and after "clicking-in", pairs of guiding 5
elements 323b and 324b are provided respectively.
Valve tappet 31b carrying capillary tube 30b is shown
in perspective view in Fig. 21, while Fig. 22 shows an
enlarged longidutinal section through valve tappet 31b
10 and capillary tube 30b. To assemble valve tappet
31b and finger key 32b,  capillary tube 30b is first
guided through opening 33b  and then valve tappet 31b
is "clicked-in" from below, 15 so that valve tappet 31
is securely held in place  against falling down by
latches 321b, and against axial  displacement by an
abutment surface 310b that abuts  against a
corresponding abutment surface provided for  in finger
key 32 (as can be seen, for example, in  20 Fig. 17).
Once valve tappet 31b carrying capillary tube 30b has
been "clicked-in", the next step is to assemble slider
35b to the above-described pre-assembled finger key /
25 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 30 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
35 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 WO 2007/009282 - 21 - PCT/CH2006/000372  pressed.
To assemble slider 35b to the pre-assembled finger
key / valve tappet assembly, slider 35b is
"clicked-in"  



5 from below. Slider 35 is assembled such that its
opening 351b extends around valve tappet 31b. For the
"clicking-in" of slider 35b, finger key 32 comprises
two pairs of latches 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
protruding  rib 327b or 328b, respectively, so as to
allow the  "click-in" of slider 35b. The pre-assembly
now  comprises finger key 32b, valve tappet 31b
carrying  capillary tube 30b, and slider 35b. 15 This
pre-assembly comprising finger key 32b, valve  tappet
31b carrying capillary tube 30b, and slider 35b  is
now inserted into housing 36b from below so as to
enable the flexible outlet portion of capillary tube
20 30b to be assembled through opening 361b of housing
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  25 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 361b of
housing 36b. Adaptor 5b has a recess 50b and a tapered
30 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 35 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 WO 2007/009282 PCT/CH2006/000372  - 22
36b and Fig. 34 shows a section along line XXXIV-XXXIV
in Fig. 33. In Fig. 34 the resilient security element



(lock spring) 34b and the ribs 361b for mounting the
housing (or spray head, respectively) to the container
5 containing the cooling fluid can be seen best. When
the pre-assembly described above has been mounted  to
housing 36b the spray head 3b is then complete. For
an application of the cooling fluid to the skin, 10
however, in this embodiment applicator 6b is to be
mounted to spray head 3b. Applicator 6b is shown in
Fig. 27 and Fig. 28 in  perspective view, while Fig.
29 shows a top view of  15 applicator 6b and Fig. 30
shows a longitudinal section through applicator 6b. At
one end applicator 6b has an  extension 60b while at
the other end it is provided  with an annular shield
61b around an opening 62b  through which the cooling
fluid is to impinge on a skin 20 lesion to be treated
so as to form a thin film of  cooling fluid on the
skin lesion. 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. 25 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  30
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
35 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
WO 2007/009282 2 3 PCT/CH2006/000372  so as to prevent
healthy skin to be impacted by the  cooling fluid. Of
course, it is possible to provide a  



number of similar applicators 6b having different
diameters of opening 62b so as to be able to treat
skin 5 lesions of different size and still only
contact the  area of the skin where the skin lesion to
be treated is  located. Turning back to Fig. 13, when
applicator 6b  has been positioned with opening 62b
(Fig. 30) being  positioned around the skin lesion,
the spray device is 10 slightly pressed in the
direction towards the skin  lesion. As a consequence,
extension 60b (Fig. 30) is  pressed against abutment
element 352b of slide 35b thus  moving slider 35b
backwards against resilient security  element 34b
(lock spring). Having deformed resilient 15 security
element 34b (lock spring) to a certain extent  it is
then possible to press finger key 32b downwards  thus
actuating the valve and allowing cooling fluid to  be
sprayed directly and precisely onto the skin lesion,
as this has already been described further above.
After 20 having completed the spraying process, finger
key 32 is  no longer 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.  25 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 30 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 35 (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 



WO 2007/009282 PCT/CH2006/000372  - 24  chamber 20.
Accordingly, regardless of whether the  spray device
is used in an upright position or in an  upside-down
position a mixture of liquid and gaseous  phase of
cooling fluid is dispensed out of ontainer 1. 5 This
results in a slightly thinner film on the skin  lesion
to be treated, however, a thinner film may even
increase the efficiency of the treatment process,
since  it is only that layer of the film which is in
direct  contact with the skin lesion that effects the
10 destruction of the cells. Consequently, a thicker
film  of cooling fluid deposited on the skin lesion
does not  necessarily improve the process of treatment
of the  skin lesion (rather, efficiency of the cooling
process  depends on the overall thickness of the
film). 15 Printed 01/0612007 CLMSPAMD' CH2O06000372,
25  Patent claims 1. A spray device for dispensing a
cooling fluid,  5 with a reservoir (1) in which the
cooling fluid is  stored in liquid form at an
overpressure, with a  fluid outlet valve (2), and with
a spray head (3;  3b) which is mounted on the
reservoir (1) and has  a capillary tube (30; 30b)
arranged in a valve 10 tappet (31; 31b) in such a way
that the inlet 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
in liquid form in the reservoir (1),  and whose outlet
end is connected to the fluid 20 outlet valve (2),
wherein 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. 25 2. The spray
device as claimed in claim 1, in which  the spray head
(3; 3b) is provided with a receiver  opening (33;
361b) for receiving an applicator (5,  6; Sa; 6b)- in
which the fluid is guided to an  intended target. 30
3. The spray device as claimed in claim 2, in which
the applicator has a pipe section (5; Sa) 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; Sa) 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 -j,7 AMENDED SHEET
18/41/007 Printed 01/06/2007 CLMSPAMD CH2006000372;:
26  or 4, in which the pipe section (5a) has, at its
free end, a bell-shaped end area (51a) whose  internal
diameter is greater than the internal  diameter of the
remaining pipe section (5a); and 5 in which the
capillary tube (30a) of the spray  head (3) is guided
through the pipe section (5a),  and its outlet end
(301a) is arranged in the bell- shaped end area (51a)
of the pipe section (5a). 10 6. The spray device as
claimed in anyone of claims 3  or 4, in which the
applicator has a porous or  open-cell body (6) which
sits on the pipe section  (5) outside the spray head
(3), and in which the  pipe section (5), in the area
(51) where the 15 porous or open-cell body (6) sits on
the pipe  section (5), is provided with
through-openings  (52) via which the cooling fluid can
pass into the  porous or open-cell foam body (6). 20
7. The spray device as 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 i:;.,. ~i `.:a ~:
q'.":?'flit ':;:kY"' of the protective cap (4), the
fluid outlet valve 30 (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).
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. ;2 AMENDED SHEET 1.8/01:120075 Punted
01/06/2007.` CLMSPAMD CH. 2006000372;'  - 27  10. The
spray device as claimed in claim 9, wherein  the
adaptor (5b) has an essentially pipe-like  shape, the
adaptor (5b) being suitable to be moved 5 over the
capillary tube (30b) and to be connected  to a finger
key (32b) to which the valve tappet  (31b) is mounted
in which the capillary tube (30b)  is arranged. 10 11.
The spray device as claimed in claim 10, wherein  the
adaptor (5b) is connected to the finger key  (32b) by
means of a snap-fit connection  (50b,330b). 15 12. The
spray device as claimed in claim 10 or claim  11,
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) 



20 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). 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) so 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 (61b) around  its outlet
opening (62b) to prevent areas around  the target to
be impacted by the cooling fluid. 3 AMENDED SHEET
18.112007;  -RIF Printed 01/06/2007,; CLMSPAMD
0H2O06000372  28  15. 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 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  4 AMENDED SHEET
18/,01/2(07 


