- 1 - Deno!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 the independent patent claim Contact |enses,
especially so-called "di sposabl e | enses”, which, as their nanme
suggests, are intended for single use and are discarded after
wearing, are produced nore or less fully automatically in a highly
aut omat ed production process. One such prQduction process in terns of
this principle is described for exanple in WO A-98/42497. A starting
mat eri al which has already been placed in a nold part, usually a
femal e mol d hal {4, igg whi ch conprises for exanple a prepolymer and a
phot oi ni ti ator, ; r closing the nold which consists of severa
nold parts, or after closing the nolding tool in which a nunber of
nmol ds or nold parts are arranged, exposed to UV light of a certain

i ntensity fdiheénvertion a¢latesiipraaproenss faxieleasing@rhihaimjmtendssag.o.cantatd/ or
crossl i nki ngeQbs trhgcsidahdel G tiBb@EMBIE of RK GRicdrABRpalt HBAL the nol d
subsequent|ly contains a contact | ens which does not require finishing
work if the nold is suitably designed. In a later part of the
production process, the nmpld or e nolding topl is opened again and
the contact FOHRE!IBHESS qsﬁe‘ﬁﬂ'ﬁéf”@@'}epod‘?fﬁégﬁ? %f‘?ﬁ? rﬁh‘%‘ ﬁgﬁ%@égf‘m n the
exanpl e nentsuggests, e itbrelefl dorsinglearse mad erendisicardbd bfter weariidhate greducedf

t he producti L LS, J i I o the

pr esent invéﬁ ?gﬁ?&§§@g¥m%%§ﬁ@§59%R@ﬁkgngggaﬁggggﬁé%?%%f% t he
contact | enresutiposeugich pracédsan warhslofhiais princile it ldascribéd loaexdamleienoved

fromthe nold- ha |,A-a subsequent process step, for exanple by a
gri pper, mﬁﬁ&ggféé%é%éing damaged during renoval by nechanical forces

that have to be applied in order to overcone the adhesi on between the
contact lens and the nold section. Since, when the nold is opened,
one cannot beste@na mkterialwhighineh akigsidy beell laceH é T oaldpett. Ystiaky 4 fsmalgher ed,

a jet of watfdiqhali, aRPMiGHcIhriBed Br SRhIhadrYSHymelRfd 6 PRb@BRkialoRRS 1S

A R W G ST NRINCE S VREING bt AN AT
reused. Howew@ding tobidd @hicls a medhardf amldspr eskipaas are driaegah ntp@etd loans
when the ab Qi\ﬁﬁt'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 patrticular 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 becone danaged, e.g. in the formof tears. Since ophthal mc

| enses are sensitive articles, it is therefore a task of the present
invention to propose a process for the careful release of an
ophthalmc lens, especially a contact lens, froma nold or nold half.
This task is solved according to the invention by a process which is
characterized by the features of the indépendent patent claim

Advant ageous variants of the process according to the invention can
be seen fromthe features of the dependent patent clains. The

opht hal m ¢ |dessibed raeastingprodesmivater fed) i edriiespubgogdipd dinfaydatiran onl y
refers to a Je ant to enconpass al so ophthalmc

| enses ot her&?ﬁgﬁﬁtce'odhtﬁgﬁ? mf@r%%? ‘mentioned initially, which adheres
to the nold or nold part, is released in particular by applying steam
to the ophthal m I i nd 0, I e

cont act Ienrsg %JGE: 0%8%? Irﬂg%%eg%%ﬁw%ngﬁéa%ﬁ%%agfsggertg ﬁfée %%ﬁ% g@? © P{-:-erS]ésrnt 0 be
rel eased frdnvenie tapraposr a piscessgarrtbe patefdl ragase & apopithalmigiens . There
i's thus | essBgdNIgRIcERbCtISAEHSM Andidér edddhact | ens. The contact |ens
is preferably rel eased by applying a jet of steam which corresponds
to an application of steamfor a limted period of tine, preferably
of up to six_secqgnds,, especially tw to four seconds.. This t of
appl | cati on BIEETGS SvERSRiamod e MiabEn g uere Nors s S mRi Scess
accor di ng t ah¢ feeturesvd fitel independdnepatent cieiod Advdntagehes elipnte ofthe aragessa ce
is lowered o j Ldd I LQg to
ol hal ves. e o O e A P
are thus rel@i8ed, 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

hi gher t han trHeepambieNEndéredatdEBReRTMBIQBWRAG SPamichidh ongaeRAbe j et of
steamto be C%thl ied to t he cont act | e

ct lens but is meant to encompass QI%O ophthalmic fenses 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 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,



- 3 - whereby if there is slight excess pressure on the contact |ens,
the nechanical stress is as |ow as possible. Steamis advantageously
applied to the contact |ens through a nozzle or borehole. A nozzle or
borehol e enables a targeted, finely-controllable jet of steamto be
applied to the contact lens. In a preferred variant of the process, a
mul ti-function head is used to apply steamto the contact |ens. The
application of steammay be effected using-a unit (nanely the

mul ti-function head) which is constructed in the sanme way as for
rinsing and drying the nold part. It is preferable for steamto be

appl i ed si nujb3B80HSk% it QightBRER préRieaflind QNERBICHS tHdUnéthanical stress
mul ti-function bl'ock consisting of several multi-function heads. In

this way, seP&FHWREIRE | enses can be processed at the sane tinme in
one step, and the efficiency of the process is increased. The contact
fens may first of all be | oosened and then renoved fromthe nold part
or mol d” hal f Sieamds adyatagersaly 2Bplieh lo Be gontas) legs dipyahernozp Pt priphole. A
advant ageousnykiorBbishk ehdfesi dtdgtet Ohelyayntasie f of stexim ol dpplidaawi ng
description gj aqaﬁnbodinent of the invention, wth the assistance of
the schemati CeEPEATIHTE, in which

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 muiti-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. 1shows an enbodi ment of a nulti-function block for carrying out
a variant of the process according to the invention, and Fig. 2shows
a cross-section through a nulti-function head of the nulti-function
block of Fig. 1. - 4 - In Fig. 1, an enbodinent of a rmulti-function
block 7 for female nold halves 6 (Fig. 2) is illustrated. It is
suitable for carrying out the process according to the invention and
can be used, for exanple, for the nore or4tess fully automatic
production of contact lenses CL (Fig. 2), especially so-called

"di sposabl e | enses”, which as their name suggests are intended for
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t hrough compRsQYEsp&¥BLIFA.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 muiti-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



Fig. 2 shows a cross-section through a single nmulti-function head 1
of the multifunction block 7 of Fig. 1. The multi-function head 1
conprises an inlet 14 fed fromthe 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 nold half 6 is placed below the nmulti-function
head 1, on which the aperture of the nozzie 11 is |ocated, and which
when viewed broadly in the area of the nozzle aperture 11 has a shape
that is roughly conplenentary to the contour of the fenale nold half
6, and the [ ; | d
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| ocated in the female nold half 6 is sprayed with a jet of steam from
the nozzle 11. The contact lens CL is thus - 5 - released fromthe
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"In the elf:fore descn%eg' process thlergnoacpsi osr 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 0 837 490 A1. In this



- 6 - respect, ills to be noted, that applying the steamto the
contact | ens does not only result in a |ower nechanical stress for
the contact | ens when conpared to the nechani cal 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 same tinme, the contact
| enses are reliably released fromthe nolds or nold halves. -7-
Claims: 1. Process for releasing a dispgsable soft contact |ens
which is adhered to a nold or a nold part (6), characterized in that
the soft contact lens (CL) is released by applying steam (ST) to the
soft contact RN = I i &, wZed in
that the sof PIosht s P op Eoe AR BRRRD Y berbioth Al 1o REB RS

st eam whi chreediip adqyesnargchagicakftrappior bhatcpaactdans when sdreraied 'Sthe for a

lt im E edf per i QecHahichlisiBss eRé@fdainabdantef IchPoy SwittXjes BaeRdsesus packal | y
wo to four secon

ds. .3, Process cor di to claim1l1 or
char act eri zeBeTR! $ese I g rgﬁsé‘glﬁ]"l%ori@l@g%‘feﬁe% ﬂfeoSWet'"%eoﬁe ©RECt
| ens | ens ( GkpseatarearejEblygslaaseddionupe holdd oxmbdHhales. especially at 1.2 x
105 Pa to 1.6 x 105 Pa.



4. Process according to any one of clains 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. Prodess according to claimb5,
characterized in that the steam (ST) is simultaneously applied to
several soft contact |lenses (CL) by neans of a nulti-function bl ock
(7) conmiaghdlg several nulti-function heads (1). 7. Process
according to any one of claims 1 to 6, characterized in that the soft
contact lens (CL) is firstly | oosened and is then renoved fromthe
nol d sect.iPestebblor irdledingUbsighdelié ssft egntact 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 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 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.



