-t- Denol ding process The invention relates to a process for rel easing
ophthal mc | enses, e.g. contact |enses, in accordance with the preanbl e of
t he i ndependent patent claim Contact |enses, especially so-called

"di sposabl e | enses™, which, as their name suggests, are intended for single
use and are discarded after wearing, are produced nore or less fully
automatically in a highly automated produgtion process. One such production
process in terms of this principle is described for exanple in

WO A-98/42497. A starting material which has already been placed in a nold
part, usually a female nold half, and which conprises for exanple a

prepol yner Remoldngr@cessitiator, is, after closing the mpold which consists
of several nold parts, or after closing the nolding tool in which a nunber
of nolds or nold parts are arranged, exposed to UV light of a certain

intensity f : [ raf i rekLZat Lan or
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subsequent | lgnsegdneasaidanse yoifittae prepelte elfeciRdensagdenigratantgialm-e fi ni shi ng work
if the nold is suitably designed. In a |ater part of the production
process, the nold or the nolding tool is opened again and the contact |ens

usual ly ad : I W i heyn: naBftioned to the
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particul ar SUgpeTE & iBtanded fr spickssieserandiary, dingaraed aftgrivearipg e Rduersd ol d or

ol di ng t 00koretddfoss QMY AGTon BRIy IS a hRPRANESMAIEd blBuctiRifodkabf . so that it can
be renoved fromthe nold half i'n a subsequent process step, for exanple by

a gripper, ®Onhdhabtproductiei proceksimtpeds dithisngincipleny désdipedret lkasmnglalin  f or ces
t hat have twcpg_gg/g'?%?e_d in order to overcone the adhesion between the
contact |ens ‘an he ‘nol d section. Since, when the nold is opened, one
cannot be certain to

A starting material which has already been piaced 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 moid 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-



which nold half the contact lens is adhered, a jet of water is applied to
both nold halves. The contact lens is thus rel eased nechanically. After
havi ng renoved the |enses fromthe nold hal ves, the nold halves are rinsed
and dried before they can be reused. However, there is nechanical pressure
on the contact |ens when the above -2- described rel easing process (water
jet) is carried out, so that it may becore- damaged, e.g. in the form of
tears. Since ophthalmc |lenses are sensitive articles, it is therefore a
task of the present invention to propose a process for the careful rel ease

of an opht hgldgiced %%smg%m%@s Aldter j&) rakREout, 8BShatfit RE) BeddRled or nold hal f.
This task is solved according to the invention by a process which is

char act er i z8amaged, ?{Qe'r‘ftﬁ%f%ﬁ“ég 19¥'S-t he i ndependent patent claim Advantageous
variants of the process according to the invention can be seen fromthe
features of the dependent patent clains. The ophthalmc | ens or contact
| ens (the f8incewnphibaispeendascae sensitva lasticlesf ibissharefose a tashtohtite gresemt but i s

meant to enmgmfaﬁ%o Blop mgs&gedggéﬁopmleecafe%ﬁ )8 roftangdgpﬁ@m@%s | enses)

mentioned i ni eres to the art, 1s released in
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deformation of the contact |lens being treated with steam enabl es the contact
|l ens to be reI eased fromthe nold or nold part in a nore careful manner.
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sinple, constructive realization of the process according to the invention

to be carri@@Mut, whereby e.g. a

The ophthalmic lens or contact lens (the following specification only refers to a
contact lens but is meant to encompass aiso ophthalmic lenses other than contact
lenses) mentioned initially, which adheres to the mold or mold part, is released in
particutar 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 10° Pa,
especially 1.2 x 10° Pa to 1.6 x 10° Pa. A pressure which is higher than the ambient
pressure enables a specific, economic jet of steam to be applied to the contact lens,



device is |lowered onto appropriately positioned contact |enses adhering to
nold halves, a jet of steamis applied to the contact |enses which are thus
rel eased, and then the device is raised again. Steamis 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 anbient pressure
enabl es a specific, economc jet of steamgo be applied to the contact |ens,
-3- whereby if there is slight excess pressure on the contact |ens, the
mechani cal stress is as Iom1as p033|ble Steamis advantageously applled to
t he contact | ens through a noz hole enabl es
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lens. I n a praflewmepoydsieant of the process, a nmulti-function head is used
to apply steamto the contact |lens. The application of steam may be
effected using a unit (nanely the multi-function head) which is constructed

in the sane SY@aYn @%dtlém djéo'ﬂél'y ?p@adod{ex/dom&ct feh& tHiRIgh dPizkle or boiehoR! &f er abl e
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way, sever akhe &RtcBehs| enses can be processed at the sane tinme in one step,
and the efficiency of the process is increased. The contact |lens may first
of all be | oosened and then renoved fromthe nold part or nold half in a
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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 lens 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. 1 shows an embodiment of a multi-function block for carrying out a variant
of the process according to the invention, and

Fig. 2 shows a cross-section through a multi-function head of the multi-function
block of Fig. 1.




Fig. 1 shows an enbodi nent of a multi-function block for carrying out a
variant of the process according to the invention, and Fig. 2 shows a
cross-section through a multi-function head of the multi-function block of
Fig. 1. -4- In Fig. 1, an enbodinent of a nulti-function block 7 for female
nmold halves 6 (Fig. 2) is illustrated. It is suitable for carrying out the
process according to the invention and cah be used, for exanple, for the
nore or less fully automatic production of contact Ilenses CL (Fig. 2),
especi al Iy so-called "di sposable | enses”, which as their name suggests are
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2. Through €eEesgprisiormmapplication phiteam Py limdedrasiod f hRe.dvelersp!yt ot he
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function 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 10° Pa to 1.6 x 10° 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 multi-
function 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



exhausted fromthe multi-function heads 1 through overfl ow pi pes arranged in
the overflowrails 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 multi- function block 7 of Fig. 1. The

mul ti-function head 1 conprises 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 |ocated around the noZzl e aperture. For the rel easing
process, the female nold half 6 is placed below the multi-function head 1,

on which the aperture f the ozzle 11 is |ocat and i ch when vi ewed
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conpl enent apyad PtHrb@haRe tsvedfowst Rearidangtvwy smlett tBal f 6, and the
mul ti-function block 7 is lowered, so that the female nold half 6 is seal ed

tightly by the seal 10. SteamSTlsfedlntothe mul ti-function head 1
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half 6 is sprayed w steam from'the nozzl e e contact |ens
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out of the guhbiardddtstAdRe nB?ﬁ&HiLa;BJHdPé'QHaHIﬁh fu‘ﬁ@tldh‘&%ﬁh%\ﬁmél% RAd the two
outlets 13. A nulti-function mal e nol hal ves may be fornmed in
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mul ti-functi on for male nold ves, the contour of the area around

the nozzle TP rture is concave, and when viewed broadly, has a shape
that is roughly conplenmentary to the contour of the nale nold half. As has
been i ndi cated above, the nolds or nold halves are preferably reusable, so

that each naktha®pedDhdichad bbory tHeemslaser heldMaREY aR RefertbllreltdBREso0f cont act
that each mold or moid 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 A1. In this



| enses. Production of a contact |lens then usually starts with dispensing a
certain anmpunt of a starting material into the female nold half or into a
nunber of fermale nold halves that nay be arranged in a nolding tool. The
starting material may conprise a PVA-based prepol yner and a photoinitiator.
Such materials are disclosed, for exanple, in EP O 641 806 A2. After
closing the nold or the molding tool, theg starting material in the nold or
nolds is exposed to W light of a certain |ntenS|ty for a certain duration,
wher eupon pol yneri zati on and/ or crossllnklng of the starting material takes

place, so that each | d contain ens whj ch does not
require finf ?H?ﬁ t%(?ﬁe P?tgg’ﬁﬁaet%?f)& sth%ﬁef"gtﬁ) eaceg'fééL ﬁédﬁetréort OBBeni ng of
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In the af or 60d8SLr| rocess ds ‘or hal ves are reused many
times and, accordlngly, a permanent hi gh accuracy of the shaping surface is
mandatory for naintaining a high quality of the contact | enses so produced.
Al so, additional requirenments such as transparency to UV light may add. In
order to fulfill these requirenments, the nolds or nold hal ves may be nade
e.g. fromquartz or fromany other suitable materials such as descri bed,
for exanple, in EP O 637 490 Al. In this -6- respect, it is to be noted,
that applying the steamto the contact | ens does not only result in a |ower
mechani cal stress for the contact | ens when conpared to the nechanica
stress exerted on a contact lens by a water jet, but also results in | ow
thermal stress for the reusable nolds or nold halves. At the sane tine, the
cont act



| enses are reliably released fromthe nolds or nold halves. -7- Clains: 1.
Process for releasing an ophthalmc lens which is adhered to a nold or a
nold part (6), characterized in that the ophthalmc lens (CL) is rel eased
by applying steam (ST) to the ophthalmc lens. 2. Process according to
claim1l1, characterized in that the ophthalmc lens (CL) is released by
applying a jet of steam which corresponds_to an application of the steam
(ST) for a limted period of tinme, preferably of up to six seconds,
especially two to four seconds. 3. Process according to claim1l or 2,
characterized in that the steam (ST) is applied to the ophthalmc lens (CL)
at a pressuChimos: 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 clainms 1 to 3, characterized in that
the steam (ST) is applied to the ophthalmc lens (CL) through a nozzle (11)

or a bor eho‘l.ePro'éesstﬂl‘é%%Sin?%ﬁ HihaBnit RnaMicBMeadMerdd taiafiold dr @ rold part (es),t
| e steam

characterized in that -function ad 1),is used to appl
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i's simltangshasdivic l@ppl i ed to several ophthalmc Ienses (CL) by neans of a
mul ti-function block (7) conprising several nulti-function heads (1). 7.
Process according to any one of clains 1 to 6, characterized in that the
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section (6) b;'/ Qpp?yir?guabj%f}%%gm,sv%ef&i 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
ophthalmic lens (CL) at a pressure of up to 2 x 10° Pa, especially at 1.2 x 10° Pa to 1.6 x 10°
Pa.

4. Process according to any one of claims 1 to 3, characterized in that the steam (ST) is
applied to the ophthalmic 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 ophthalmic 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 ophthalmic lens

(CL) is firstly loosened and is then removed from the mold section (6) in a subsequent step.





