
- 1 - Demo!ding process The Invention relates to a process for
releasing ophthalmic lenses, e.g contact lenses, in accordance with
the preamble of the independent patent claim. Contact lenses,
especially so-called "disposable lenses", which, as their name
suggests, are intended for single use and are discarded after
wearing, are produced more or less fully automatically in a highly
automated production process. One such production process in terms of
this principle is described for example in WO-A-98/42497. A starting
material which has already been placed in a mold part, usually a
female mold half, and which comprises for example a prepolymer and a
photoinitiator, is, after closing the mold which consists of several
mold parts, or after closing the molding tool in which a number of
molds or mold parts are arranged, exposed to UV light of a certain
intensity for a certain duration, whereupon polymerization and/or
crosslinking of the starting material takes place, so that the mold
subsequently contains a contact lens which does not require finishing
work if the mold is suitably designed. In a later part of the
production process, the mold or the molding tool is opened again and
the contact lens usually adheres to one of the mold halves, in the
example mentioned to the female or male mold half. In that part of
the production process which is of particular importance to the
present invention, after opening the mold or molding tool, the
contact lens is loosened in the mold half, so that it can be removed
from the mold half in a subsequent process step, for example by a
gripper, without it being damaged during removal by mechanical forces
that have to be applied in order to overcome the adhesion between the
contact lens and the mold section. Since, when the mold is opened,
one cannot be certain to which mold half the contact lens is adhered,
a jet of water is applied to both mold halves. The contact lens is
thus released mechanically. After having removed the lenses from the
mold halves, the mold halves are rinsed and dried before they can be
reused. However, there is mechanical pressure on the contact lens
when the above-  



- 2 - described releasing process (water jet) is carried out, so that
it may become damaged, e.g. in the form of tears. Since ophthalmic
lenses are sensitive articles, it is therefore a task of the present
invention to propose a process for the careful release of an
ophthalmic lens, especially a contact lens, from a mold or mold half.
This task is solved according to the invention by a process which is
characterized by the features of the independent patent claim.
Advantageous variants of the process according to the invention can
be seen from the features of the dependent patent claims. The
ophthalmic lens or contact lens (the following specification only
refers to a contact lens but is meant to encompass also ophthalmic
lenses other than contact lenses) mentioned initially, which adheres
to the mold or mold part, is released in particular by applying steam
to the ophthalmic lens. The thermally-induced deformation of the
contact lens being treated with steam enables the contact lens to be
released from the mold or mold part in a more careful manner. There
is thus less mechanical stress on the contact lens. The contact lens
is preferably released by applying a jet of steam, which corresponds
to an application of steam for a limited period of time, preferably
of up to six seconds, especially two to four seconds. This type of
application enables a simple, constructive realization of the process
according to the invention to be carried out, whereby e.g. a device
is lowered onto appropriately positioned contact lenses adhering to
mold halves, a jet of steam is applied to the contact lenses which
are thus released, and then the device is raised again. Steam is
preferably applied to the contact lens at a pressure of up to 2 x 105
Pa, especially 1.2 x 105 Pa to 1.6 x 105 Pa. A pressure which is
higher than the ambient pressure enables a specific, economic jet of
steam to be applied to the contact lens, 



- 3 - whereby if there is slight excess pressure on the contact lens,
the mechanical stress is as low as possible. Steam is advantageously
applied to the contact lens through a nozzle or borehole. A nozzle or
borehole enables a targeted, finely-controllable jet of steam to be
applied to the contact lens. In a preferred variant of the process, a
multi-function head is used to apply steam to the contact lens. The
application of steam may be effected using a unit (namely the
multi-function head) which is constructed in the same way as for
rinsing and drying the mold part. It is preferable for steam to be
applied simultaneously to several contact lenses using a
multi-function block consisting of several multi-function heads. In
this way, several contact lenses can be processed at the same time in
one step, and the efficiency of the process is increased. The contact
fens may first of all be loosened and then removed from the mold part
or mold half in a subsequent step, e.g. by a gripper. Further
advantageous variants of the invention may be seen from the following
description of an embodiment of the invention, with the assistance of
the schematic drawings, in which: 



Fig. 1shows an embodiment of a multi-function block for carrying out
a variant of the process according to the invention, and Fig. 2shows
a cross-section through a multi-function head of the multi-function
block of Fig. 1.  - 4 - In Fig. 1, an embodiment of a multi-function
block 7 for female mold halves 6 (Fig. 2) is illustrated. It is
suitable for carrying out the process according to the invention and
can be used, for example, for the more or less fully automatic
production of contact lenses CL (Fig. 2), especially so-called
"disposable lenses", which as their name suggests are intended for
single use and are discarded after wearing. The multifunction block 7
comprises a distributor rail 2, which is connected along one
longitudinal side to water/steam valves 4 and along its second
longitudinal side to air valves 5, and multi-function heads 1
arranged below the distributor rail 2, on both sides of which
overflow rails 3 are arranged, which are parallel to the distributor
rail 2. In order to apply a jet of steam to the contact lenses CL
(Fig. 2) to be released, which corresponds to an application of steam
ST for a limited period of time, preferably two to four seconds, the
female mold halves 6 (Fig. 2) in which the contact lenses CL (Fig. 2)
are found are positioned below the outlets of nozzles 11, and the
multifunction block 7 is lowered, so that the multi-function heads 1
sit as tightly as possible on the female mold halves 6. From common
feedpoints 40, steam ST is fed through the water/steam valves 4 and
compressed air is fed through the air valves 5 at a pressure of
preferably 1.2 x 105 Pa to 1.6 x 105 Pa into a distributor 20 of the
distributor rail 2. Through the distributor 20, the steam ST is
passed on evenly to the multi-function heads 1, where, through the
nozzles 11, it sprays the contact lenses CL (Fig. 2) found in the
female mold halves 6 (Fig. 2). Afterwards, the steam ST is exhausted
from the multi-function heads 1 through overflow pipes arranged in
the overflow rails 3 and is drawn out of the multi-function block 7
through common overflows 30, 



Fig. 2 shows a cross-section through a single multi-function head 1
of the multifunction block 7 of Fig. 1. The multi-function head 1
comprises an inlet 14 fed from the top, a nozzle 11 opened at the
bottom, two overflows 12 opposite one another, two outlets 13, and
one seal 10 located around the nozzle aperture. For the releasing
process, the female mold half 6 is placed below the multi-function
head 1, on which the aperture of the nozzle 11 is located, and which
when viewed broadly in the area of the nozzle aperture 11 has a shape
that is roughly complementary to the contour of the female mold half
6, and the multi-function block 7 is lowered, so that the female mold
half 6 is sealed tightly by the seal 10. Steam ST is fed into the
multi-function head 1 through the inlet 14, and the contact lens CL
located in the female mold half 6 is sprayed with a jet of steam from
the nozzle 11. The contact lens CL is thus  - 5 - released from the
female mold half 6. The steam ST is drawn out of the multi-function
head 1 through the two overflows 12 and the two outlets 13. A
multi-function block 7 for male mold halves may be formed in
corresponding manner to the embodiment shown in Figs. 1 and 2. In
contrast to the convex contour of the area around the nozzle 11
aperture, in a multi-function head 1 for male mold halves, the
contour of the area around the nozzle 11 aperture is concave, and
when viewed broadly, has a shape that is roughly complementary to the
contour of the male mold half. As has been indicated above, the molds
or mold halves are preferably reusable, so that each mold or mold
half may be used to produce a large number of contact lenses.
Production of a contact lens then usually starts with dispensing a
certain amount of a starting material into the female mold half or
into a number of female mold halves that may be arranged in a molding
tool. The starting material may comprise a PVA-based prepolymer and a
photoinitiator. Such materials are disclosed, for example, in EP 0
641 806 A2. After closing the mold or the molding tool, the starting
material in the mold or molds is exposed to UV light of a certain
intensity for a certain duration, whereupon polymerization and/or
crosslinking of the starting material takes place, so that each mold
subsequently contains a contact lens which does not require finishing
work if the mold is suitably designed. After opening of the molds or
of the molding tool, the contact lenses adhere to one of the mold
halves. Steam is then applied to the contact lenses in order to
release the contact lenses from the respective mold halves, as this
is described in more detail above. After removing the released lenses
from the mold halves, the mold halves are rinsed and dried before
they are reused. In the afore-described process, the molds or mold
halves are reused many times and, accordingly, a permanent high
accuracy of the shaping surface is mandatory for maintaining a high
quality of the contact lenses so produced. Also, additional
requirements such as transparency to UV light may add. In order to
fulfill these requirements, the molds or mold halves may be made e.g.
from quartz or from any other suitable materials such as described,
for example, in EP 0 637 490 Al. In this  



- 6 - respect, ills to be noted, that applying the steam to the
contact lens does not only result in a lower mechanical stress for
the contact lens when compared to the mechanical stress exerted on a
contact lens by a water jet, but also results in low thermal stress
for the reusable molds or mold halves. At the same time, the contact
lenses are reliably released from the molds or mold halves.  -7-
Claims:  1. Process for releasing a disposable soft contact lens
which is adhered to a mold or a mold part (6), characterized in that
the soft contact lens (CL) is released by applying steam (ST) to the
soft contact lens.  2. Process according to claim 1, characterized in
that the soft contact lens (CL) is released by applying a jet of
steam, which corresponds to an application of the steam (ST) for a
limited period of time, preferably of up to six seconds, especially
two to four seconds.  3. Process according to claim 1 or 2,
characterized in that the steam (ST) is applied to the soft contact
lens lens (CL) at a pressure of up to 2 x 105 Pa, especially at 1.2 x
105 Pa to 1.6 x 105 Pa. 



4. Process according to any one of claims 1 to 3, characterized in
that the steam (ST) is applied to the soft contact lens (CL) through
a nozzle (11) or a borehole.  5. Process according to any one of
claims 1 to 4, characterized in that a multi-function head (1) is
used to apply the steam (ST).  6. Process according to claim 5,
characterized in that the steam (ST) is simultaneously applied to
several soft contact lenses (CL) by means of a multi-function block
(7) comprising several multi-function heads (1).  7. Process
according to any one of claims 1 to 6, characterized in that the soft
contact lens (CL) is firstly loosened and is then removed from the
mold section (6) in a subsequent step. 


