
WO 2011/073333PCT/EP2010/069943 PROCESS AND APPARATUS FOR DISPENSING A
FLOWABLE MATERIAL INTO A MOLD  FIELD The present invention relates to a
process and apparatus for dispensing a flowable material into a mold. More
specifically, the invention deals with a process and apparatus for
dispensing a flowable material containing a volatile solvent into a mold,
in particular a material for forming an ophthalmic lens, e.g. a contact
lens. BACKGROUND Today the mass manufacture of contact lenses, for example
contact lenses which are disposed of after being worn, and especially of
single wear contact lenses, is performed in a highly automated
manufacturing process. Typically, in such process a predetermined amount of
a starting material is dispensed into a female mold half, e.g. with the aid
of a dosing tip. Subsequently, the mold is closed with the aid of a
corresponding male mold half, and thereafter the material contained in the
mold is polymerized and/or cross-linked so as to form the contact lens.
Depending on the starting material used it must contain a suitable amount
of one or more solvents which are often volatiles so as to keep the
starting material in a flowable state. If the amount of solvent is
insufficient, in particular during the manufacture of so-called silicon
hydrogel lenses the lenses may show streaks or other defects or undesirable
property changes on or in the formed lens which negatively affect optical
properties or visual acuity of the lenses. A further disadvantage which may
occur especially during the manufacture of silicon hydrogel lenses is that
small residues of starting material may remain on the dosing tip and may
negatively affect the accuracy of the amount of starting material dispensed
into the mold, with the possible result that the lenses may be imperfect
and have to be rejected.  



WO 2011/073333PCT/EP2010/069943 SUMMARY In order to overcome these
problems, the present invention suggests a process for dispensing a
material containing volatile solvent into a mold, in particular a material
for forming ophthalmic lenses, e.g. contact lenses, as it is specified in
the independent claim directed to the process. More specific variants of
the process according to the invention are the subject of the dependent
process claims. In particular, in accordance with the invention the process
for dispensing a flowable material comprising a volatile solvent into a
mold, in particular a material for forming an ophthalmic lens, e.g. a
contact lens, comprises the steps of:  providing a mold  providing a
dispensing means  arranging the mold underneath the dispensing means 



dispensing the flowable material comprising the volatile solvent into the
mold, the step of dispensing being performed in a local gas atmosphere
substantially preventing the solvent from evaporating from the flowable
material. The local gas atmosphere preventing the solvent from evaporating
from the flowable material results in that the flowable material remains in
a flowable state and does not inadvertently dry, thus preventing any
residues remaining on the dosing tip from drying and obstructing the proper
dispensing function of the dosing tip during the next dosing operation, so
that the accuracy of the amount of starting material dispensed into the
mold is ensured. Also, depending on the starting material used and
depending on how the further manufacturing process is performed, the
occurrence of streaks or other defects in the manufactured lenses is at
least greatly reduced if not completely avoided.  WO
2011/073333PCT/EP2010/069943 In the following, whenever the term "mold" is
used it is intended to also comprise a part of a mold such as a mold half
wherever this is appropriate. For example, while the starting material is
typically dispensed into a female mold half, it is conceivable that the
mold is already closed or semi-closed but that the closed or semi-closed
mold has means (such as channels or suitable other means) allowing the
material to be dispensed into the closed or semi-closed mold. In accordance
with one variant of the process according to the invention, after
dispensing the flowable material the mold is closed, and during the step of
dispensing until after the closing of the mold the flowable material is
exposed only to the said local gas atmosphere. This variant is particularly
advantageous in case the solvent is highly volatile so that it would
otherwise evaporate within a very short period of time and, as a
consequence, the starting material would dry within a very short period of
time, with the negative consequences already discussed above. As will be
shown in more detail in the description of embodiments of the invention, by
way of example the step of closing the mold can be a one-step or a two-step
operation. In particular, completely closing the mold may be a two-step
operation with the first step being bringing the mold halves into engaging
alignment without completely closing them and with the second step being
the complete closing of the mold thus "shaping" the lens. Depending on how
the molds are designed (in particular they may comprise an outer sleeve
supporting the alignment of the mold halves) the first step of the two-step
closing operation may already be sufficient to prevent further evaporation
of the solvent from the flowable material so that even in case the mold is
not completely closed in the first step (meaning that the final shape of
the contact lens has not yet been determined) the second step of the
two-step operation of closing the mold can be performed either in the local
gas atmosphere or outside the local gas atmosphere or at the transition
therebetween. Each of these scenarios is meant to be encompassed by this
variant of the process.  



WO 2011/073333PCT/EP2010/069943 After the step of (complete) closing the
mold (which may be either performed in a one-step or in a two-step
operation, as mentioned above, however, with the final shape of the lens
being formed), the flowable material in the mold is polymerized and/or
cross-linked so as to form the lens. In a still further variant of the
process according to the invention the local gas atmosphere comprises an
inert gas and an amount of the solvent which is chosen such that the local
gas atmosphere is non-explosive. This variant is particularly advantageous
in case the solvent is explosive so that small sparks that may eventually
occur would constitute a danger for the operators and/or the equipment. The
solvent contained in the inert gas prevents the solvent contained in the
starting material from evaporating, and the inert gas prevents the
occurrence of explosions. Also, explosion protection is usually a
requirement which must be fulfilled in order to obtain a permission to
build up a respective manufacturing plant. Yet in a further variant of the
process according to the invention the local gas atmosphere comprises a
relative solvent dampness which is more than 50%, preferably more than 70%,
and even more preferably more than 90%. Such dampness is deemed to be
sufficient for preventing even highly volatile solvents to escape within a
period of time which is required for the dispensing and closing operations.
In addition, in a further variant of the process according to the
invention, the amount of the solvent contained in the local gas atmosphere
is chosen such that it is at least 10% below the lower explosive limit,
more preferably at least 30% below the lower explosive limit, and even more
preferably at least 50% below the lower explosive limit. This variant is
particularly advantageous with respect to explosion protection. The greater
the distance from the lower explosive limit, the better the explosion
protection.  



WO 2011/073333PCT/EP2010/069943 In one particular variant of the process
according to the invention, the local gas atmosphere is provided in the
interior of a housing where at least the dispensing means is arranged and
where the step of dispensing the flowable material into the mold is
performed. Even more preferably, in accordance with a further variant of
the process according to the invention the step of closing the mold is also
performed in the interior of the housing where the local gas atmosphere is
provided. With respect to closing the mold within the local gas atmosphere
in the interior of the housing or within the local gas atmosphere, the
above-outlined considerations apply. While a housing in the interior of
which the local gas atmosphere provided is only one alternative of how to
establish and maintain the local gas atmosphere, other alternatives are
conceivable. For example, the dosing tips and the molds may be provided
with shutters or similar constructional elements so as to maintain the
local gas atmosphere, however, the constructional expense for such
alternatives is deemed higher while a housing is deemed a simple
constructional alternative. In one particular variant of the process
according to the invention, the solvent is propanol. While propanol is only
one out of a number of possible solvents propanol has shown to be a very
suitable solvent. A suitable inert gas in accordance with one variant of
the invention is nitrogen. Another aspect of the invention deals with an
apparatus for dispensing a flowable material comprising a volatile solvent
into a mold, in particular a material for forming an ophthalmic lens, e.g.
a contact lens, as it is specified in the independent claims directed to an
apparatus. Specific embodiments of the apparatus according to the invention
are the subject of the dependent claims directed to the apparatus. In
particular, the apparatus according to the invention comprises:  dispensing
means for dispensing the flowable material into the mold  means for
arranging the mold underneath the dispensing means 



WO 2011/073333PCT/EP2010/069943 - means for providing a local gas
atmosphere substantially preventing the solvent from evaporating from the
flowable material. The advantages of the apparatus according to the
invention correspond to those already discussed with respect to the
independent claim directed to the process and, therefore, they are not
reiterated. One specific embodiment of the apparatus according to the
invention further comprises means for closing the mold. According to this
embodiment, the dispensing means, the mold and the means for closing the
mold are arranged and/or designed such that the flowable material is
exposed only to the said local gas atmosphere from the dispensing of the
flowable material until after the closing of the mold. This embodiment of
the apparatus according to the invention is particularly advantageous in
case the solvent is highly volatile so that it would otherwise evaporate
within a very short period of time and, as a consequence, the starting
material would dry within a very short period of time, with the negative
consequences already discussed above. Closing the mold can be performed
either in a one-step operation or in a two-step operation, as already
mentioned above, and the above-outlined considerations with respect to
closing the mold in the local gas atmosphere are also applicable here. In
yet a further embodiment of the apparatus according to the invention, the
means for providing the local gas atmosphere comprises a housing in the
interior of which at least the dispensing means are arranged. Even more
preferably, in accordance with a further embodiment of the apparatus
according to the invention, the means for closing the mold are also
arranged in the interior of the housing where the local gas atmosphere is
provided. As already discussed above, while a housing in the interior of
which the local gas atmosphere provided is only one alternative of how to
establish and maintain the local gas atmosphere, other alternatives are
conceivable. For example, the dosing tips and the molds may be provided
with shutters or similar constructional elements so as to maintain the
local gas atmosphere, however, the constructional expense for such
alternatives is deemed higher while a housing is deemed a simple
constructional  



WO 2011/073333PCT/EP2010/069943 alternative. As also mentioned above,
closing of the mold can be performed in a one-step operation or in a
two-step operation, and the above-outlined considerations with respect to
closing the mold in the local gas atmosphere are also applicable here. A
further embodiment of the apparatus according to the invention further
comprises an inlet gate and an outlet gate, the respective gate forming a
border between an outer atmosphere and the local gas atmosphere provided in
the interior of the housing. This embodiment constitutes a constructional
approach in which a border is formed between a zone in which there is no
local gas atmosphere and, accordingly, where there is no explosion
protection nor any atmosphere preventing evaporation of solvent, and
between a zone in which there is an explosion protection and a protection
against evaporation of the solvent. This allows to reduce the zone where a
housing must be present in which the local gas atmosphere must be
maintained to those locations only where the afore-mentioned steps are to
be performed. A still further embodiment of the apparatus according to the
invention further comprises means for measuring the oxygen content in the
interior of the housing and means for venting the interior of the housing
with an inert gas in case the measured oxygen content exceeds a
predetermined threshold. Thus, in case the oxygen content comes close to or
exceeds the predetermined threshold (e.g. the lower explosion limit) the
housing is immediately vented with the inert gas so as to avoid any danger
for the operators and/or the equipment. BRIEF DESCRIPTION OF THE DRAWINGS
Further advantageous aspects of the invention become apparent from the
following description of embodiments of the invention with the aid of the
drawings in which:  



WO 2011/073333PCT/EP2010/069943 Fig. 1a schematic representation of a
housing, an inlet gate and an outlet gate forming a border between an outer
atmosphere and a local gas atmosphere in the interior of the housing, and
Fig. 2the housing, inlet gate and outlet gate of Fig. 1 with dispensing
means, means for closing the mold and means for polymerization and/or
crosslinking. DETAILED DESCRIPTION The invention will be explained in the
following with the aid of Fig. 1 which shows a schematic representation of
a housing 1, an inlet gate 2 and an outlet gate 3. Inlet gate 2 and outlet
gate 3 form a border 21 and 31 in the form of a "wall" generated by the
various flows. As can be seen in Fig. 1, during operation a mixture of an
inert gas, e.g. nitrogen, and a solvent, e.g. propanol, is continuously
supplied through the upper wall of housing 1 into the interior 10 thereof
with the aid of a suitable supply means 100. As can further be seen from
Fig. 1, suction is applied to the interior 20 of inlet gate 2 through the
upper wall thereof with the aid of a suitable suction means 200, e.g. a
pump. As a consequence, both clean air (which may have been scavenged, e.g.
by means of a filter) and gas/solvent mixture are drawn into the interior
20 of inlet gate 2 through the application of suction to the interior 20 of
inlet gate 2. The two flows (the inert gas / solvent mixture and the clean
air) meet and generate the afore-mentioned "wall" separating the atmosphere
in the interior 10 of housing 1 (in Fig. 1 on the left of border 21 or
"wall") from the outer atmosphere (in Fig. 1 on the right of border 21 or
"wall"). 



In a similar manner, clean air is drawn into the interior 30 of outlet gate
3 through the application of suction to the interior 30 of outlet gate 3,
the suction being applied with the aid of a suitable suction means 300,
e.g. a pump. The two flows (the inert gas / solvent mixture and the clean
air) meet and generate the afore-mentioned "wall"  WO
2011/073333PCT/EP2010/069943 separating the local gas atmosphere in the
interior 10 of housing 1 (in Fig. 1 on the right of border 31 or "wall")
from the outer atmosphere (in Fig. 1 on the left of border 31 or "wall").
It is to be noted that with respect to the local gas atmosphere, that part
of the interior 20 of inlet gate 2 which is located on the side facing the
interior 10 of housing 1 (i.e. that part on the left of border 21 or
"wall") belongs to the interior 10 of housing 1 since it is essentially the
same local gas atmosphere which is provided there. Similarly, with respect
to the local gas atmosphere, that part of the interior 30 of outlet gate 3
which is located on the side facing the interior 10 of housing 1 (i.e. that
part on the right of border 31 or "wall") belongs to the interior 10 of
housing 1 since it is essentially the same local gas atmosphere which is
provided there. The local gas atmosphere in the interior 10 of housing 1
prevents solvent to evaporate from the lens forming material which is
dispensed into the female mold halves, as will be described in more detail
below. For that reason, the local gas atmosphere may comprise a relative
solvent dampness which is more than 50%, preferably more than 70%, and even
more preferably more than 90%. Also, the local gas atmosphere may be chosen
such that it is non-explosive. For that reason, it may comprise an inert
gas, e.g. nitrogen, and an amount of solvent, e.g. propanol, which is
chosen such that the local gas atmosphere is non-explosive. More
preferably, the local gas atmosphere is chosen such that it is at least 10%
below the lower explosive limit, more preferably at least 30% below the
lower explosive limit, and even more preferably at least 50% below the
lower explosive limit. This is a safety measure in case sparks may be
produced by any of the devices arranged within the said local atmosphere,
so that explosions or fire can be prevented. For monitoring the solvent
dampness a first sensor 11 may be provided. Particularly in case propanol
is used as a solvent, the measurement of the propanol content (e.g. in %
per volume) is measured and in case a predetermined propanol content is
reached representing or exceeding a predetermined distance from the lower
explosion limit the  



WO 2011/073333PCT/EP2010/069943 interior 10 of housing 1 is automatically
vented with inert gas only, e.g. with nitrogen. In addition, for measuring
the oxygen content (e.g. in % per volume) contained in the local gas
atmosphere a second sensor 12 may be provided. In case an oxygen content is
measured which is close to or exceeds a predetermined threshold, the
interior 10 of housing 1 is also vented with inert gas only, e.g. with
nitrogen. Finally, a third sensor 13 may be provided for measuring the
temperature in the interior 10 of housing 1. Since the distance from the
lower explosion limit depends on the temperature in the interior 10 of
housing 1, the propanol content measured with the aid of the first sensor
11 must be analyzed together with the respective temperature measured with
the aid of the third sensor 13 in order to determine the true distance from
the lower explosion limit. Fig. 2 shows housing 1, inlet gate 2 and outlet
gate 3 of Fig. 1.. The dispensing means which in the embodiment shown
comprise a plurality of dosing tips 40 fixedly arranged in a mounting bar
41 are arranged in the interior 10 of housing 1. However, the arrangement
of the dosing tips 40 in the interior 10 of housing 1 is not mandatory, it
is also conceivable that they are arranged in the local gas atmosphere but
within the interior 20 of inlet gate 2 (i.e. on the left of border 21 or
"wall"), since this part of the interior 20 "belongs" to the interior 10 of
housing 1 (see above). Also, a corresponding plurality of dosing pumps 42
is shown in Fig. 2 with each dosing pump 42 being associated to a
particular dosing tip 40. The number of dosing tips 40 and dosing pumps 42
can be chosen depending on the needs, however, in the embodiment shown
fourteen dosing tips 40 are fixedly arranged in mounting bar 41 and,
correspondingly, a number of fourteen pumps 42 is provided. Housing 1 may
be embodied such that the pumps are also arranged in the interior 10 of
housing 1, however, it is well conceivable that the pumps 42 be arranged
outside the interior 10 of housing 1 (that is to say completely outside the
local gas atmosphere) and to have only mounting bar 41 and the dosing tips
40 fixedly attached thereto arranged in the interior 10 of housing I.  WO
2011/073333PCT/EP2010/069943 For the dispensing step, first of all a number
of female mold halves (not shown) corresponding to the number of dosing
tips 40 is arranged beneath the dosing tips 40, with each individual female
mold half being arranged beneath an individual dosing tip. The female mold
halves will be transported from the outside atmosphere through the interior
of inlet gate 2 past border 21 or "wall" (see Fig. 1) into the local inert
gas atmosphere with the aid of a suitable transport means which is known in
the art. In this case, since the dispensing tips 40 are arranged in the
interior 10 of housing 1 the female mold halves are transported until they
reach the position beneath the respective dosing tips 40 in the interior 10
of housing 1. Mounting bar 41 together with the dosing tips 40 is then
lowered until the dosing tips 40 are arranged immediately above the surface
of the female mold halves. The lens forming material, in particular a
silicon hydrogel material containing a highly volatile solvent, is then
dispensed into the respective female mold half. The silicon hydrogel
material contains a suitable amount of a highly volatile solvent, e.g.
propanol, so that it is kept in a flowable state. In order to prevent the
solvent from evaporating from the lens forming material the dispensing step
is performed in the local gas atmosphere containing the afore-mentioned
inert gas and a suitable amount of the solvent. This means that although
the solvent contained in the lens forming material is highly volatile, it
does not evaporate from the lens forming material thus keeping the lens
forming material in a flowable state. This prevents that the finished
lenses may show streaks which may negatively affect visual acuity. Also,
since the dosing tips 40 are arranged in the local gas atmosphere and,
accordingly, the lens forming material is kept in a flowable state, no
residues of the lens forming material remain on the dosing tip and may dry
out there so that the accuracy of the amount of starting material
subsequently dispensed into the mold is not negatively affected. Generally,
as mentioned, pumps 42 may be arranged inside or outside the interior 10 of
housing 1, however, in the described embodiment they are arranged inside
the interior 10 of housing 1. 



WO 2011/073333PCT/EP2010/069943 Once dispensing the lens forming material
into the female mold halves has been completed, mounting bar 41 together
with the dosing tips 40 is raised again, and the female mold halves with
the lens forming material contained therein are moved to the next station
within the interior 10 of housing where means 50 for (incompletely) closing
the molds are arranged, that is to say means for engaging and aligning the
male and female mold halves but not for completely closing them. During the
transport, the lens forming material is only exposed to the local gas
atmosphere so that the volatile solvent is prevented from evaporating from
the lens forming material. As has already been mentioned above, the term
"closing the molds" does not necessarily mean that closing the molds is
performed in a one-step operation but rather comprises embodiments (as the
one described here) in which complete closing of the mold is performed in a
two-step operation. That means that after the first step of the closing
operation (engagement, alignment, incomplete closing of the molds) the male
and female mold halves are arranged in alignment with one another but have
not been fully closed, that is to say they have not reached their final
position relative to one another. Rather, the male and female mold halves
are moved into their final position relative to one another in a second
closing ("lens shaping") step. In their final position relative to one
another the male and female mold halves may be arranged at a predetermined
small distance from one another, as this is well known in the art. While
generally any suitable means for closing the molds are conceivable, in
accordance with one embodiment of the invention, the means for closing the
molds are designed such that the molds are closed in the described two-step
operation. By way of example, closing of the molds may be performed as this
is described in WO-99/20455. In the second step (complete closing of the
molds), the male mold halves are moved into their final position relative
to the female mold halves in accordance with a predetermined movement
profile. In this final position the shape of the contact lens to be formed
is determined by the shaping surfaces of the male and female mold halves
WO 2011/073333PCT/EP2010/069943 ("shaping of the lens"). The predetermined
movement profile is chosen such that no bubbles or inclusions occur (see WO
99/20455). 



As mentioned above, the first step of the two-step operation of closing the
mold is performed in the interior 10 of housing 1 in the local gas
atmosphere. After the first step of the two-step operation of closing the
molds has been completed the aligned molds are moved to the next station
where the second step ("lens shaping") of the two-step closing operation is
performed. In case molds as shown in WO 99/20455 are used (which may
comprise an outer sleeve for engagement and alignment of the mold halves
prior to completely closing them), the second step of the closing operation
can be performed either completely in the interior 10 of housing 1 - i.e.
in the local gas atmosphere on the right of "wall" 31, or can be performed
completely outside the local gas atmosphere, i.e. on the left of "wall" 31,
or can be performed at the transition therebetween, i.e. in the region of
the "wall" 31. This is possible, since the sleeve of the molds of WO
99/20455 provides for a closed atmosphere inside the sleeve preventing the
solvent from evaporation. In this station, where the second step of the
closing operation is performed means 60 for completely closing the male and
female mold halves (that is to say means for "shaping the lens") are
arranged. As mentioned before, those parts of the inlet gate 2 and outlet
gate 3 in which the local gas atmosphere (e.g. the propanol atmosphere) is
provided belong to the interior 10 of housing 1 (see further above), that
is to say that part of inlet gate 2 on the left of "wall" 21 and that part
of outlet gate 3 on the right of "wall" 31. Once the mold has been
completely closed, polymerizing and/or cross-linking of the "shaped"
contact lens (the non-polymerized and non-cross-linked lens forming
material in the completely close mold) is performed. In the embodiment
shown this step of polymerizing and/or crosslinking is performed outside
the local gas atmosphere (not shown), that is to say after the lens molds
have been completely transported through border or "wall" 31, so that the
space where the local gas atmosphere must be provided, can be kept small.
After the lens forming material has been polymerized and/or cross-linked to
form the lenses, the molds  WO 2011/073333PCT/EP2010/069943 containing the
polymerized and/or cross-linked lenses can be opened, the lenses can be
released from the molds, cleaned, inspected, and the molds can be cleaned
and then reused, etc.. These steps occur in the outer atmosphere (i.e. not
in the local inert gas atmosphere). Overall, the process and apparatus
according to the invention prevent that the finished lenses may show
streaks which may negatively affect visual acuity. Also, since the dosing
tips 40 are arranged in the local gas atmosphere and, accordingly, the lens
forming material is kept in a flowable state, no residues of the lens
forming material remain on the dosing tip 40 and may dry out there so that
the accuracy of the amount of starting material dispensed into the mold is
not negatively affected. The invention has been described with the aid of a
specific embodiment of the process or apparatus, respectively. However, the
invention is not limited to the specific embodiment described but rather
various changes and modifications are possible without departing from the
general concept underlying the invention. Therefore, the scope of
protection is defined by the appended claims.  



WO 2011/073333PCT/EP2010/069943 CLAIMS 1. Process for dispensing a flowable
material comprising a volatile solvent into a mold, in particular a
material for forming an ophthalmic lens, e.g. a contact lens, the process
comprising the steps of:  providing a mold;  providing a dispensing means
(40,41,42);  arranging the mold underneath the dispensing means (40,41,42);
dispensing the flowable material comprising the volatile solvent into the
mold, the step of dispensing being performed in a local gas atmosphere
substantially preventing the solvent from evaporating from the flowable
material. 



2. Process according to claim 1, wherein after dispensing the flowable
material the mold is closed, and wherein during the step of dispensing
until after the closing of the mold the flowable material is exposed only
to the said local gas atmosphere.  3. Process according to any one of the
preceding claims, wherein the local gas atmosphere comprises an inert gas
and an amount of the solvent which is chosen such that the local gas
atmosphere is non-explosive.  4. Process according to claim 3, wherein the
local gas atmosphere comprises a relative solvent dampness which is more
than 50%, preferably more than 70%, and even more preferably more than 90%.
5. Process according to claim 3 or claim 4, wherein the amount of the
solvent contained in the local gas atmosphere is chosen such that it is at
least 10% below the lower explosive limit, more preferably at least 30%
below the lower explosive limit, and even more preferably at least 50%
below the lower explosive limit.  WO 2011/073333PCT/EP2010/069943  6.
Process according to any one of the preceding claims, wherein the local gas
atmosphere is provided in the interior (10) of a housing (1) where the
dispensing means (40) is arranged and where the step of dispensing the
flowable material into the mold is performed. 



7. Process according to claim 6, wherein the step of closing the mold is
also performed in the interior (10) of the housing (1) where the local gas
atmosphere is provided.  8. Process according to any one of the preceding
claims, wherein the solvent is propanol.  9. Process according to any one
of claims 3 to 8, wherein the inert gas is nitrogen.  10. Apparatus for
dispensing a flowable material comprising a volatile solvent into a mold,
in particular a material for forming an ophthalmic lens, e.g. a contact
lens, the apparatus comprising:  dispensing means (40,41,42) for dispensing
the flowable material into the mold  means for arranging the mold
underneath the dispensing means (40,41,42)  means (100) for providing a
local gas atmosphere substantially preventing the solvent from evaporating
from the flowable material. 



11. Apparatus according to claim 10, further comprising means (50, 60) for
closing the mold, wherein the dispensing means (40,41,42), the mold and the
means (50, 60) for closing the mold are arranged and/or designed such that
the flowable material is exposed only to the said local gas atmosphere from
the dispensing of the flowable material until after the closing of the
mold.  WO 2011/073333PCT/EP2010/069943  12. Apparatus according to any one
of claims 10 or 11, wherein the means for providing the local gas
atmosphere comprises a housing (1) in the interior (10) of which at least
the dispensing means (40,41,42) are arranged.  13. Apparatus according to
claim 12, wherein the means (50, 60) for closing the mold are also arranged
in the interior of the housing where the local gas atmosphere is provided.
14. Apparatus according to claim 12 or 13, further comprising an inlet gate
(2) and an outlet gate (3), the respective gate (2, 3) forming a border
(21, 31) between an outer atmosphere and the local gas atmosphere provided
in the interior of the housing.  15. Apparatus according to any one of
claims 12 to 14, further comprising means (12) for measuring the oxygen
content in the interior (10) of the housing (1), and means for venting the
interior of the housing with an inert gas in case the measured oxygen
content exceeds a predetermined threshold. 




