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Description
FIELD

[0001] Theinvention relates to a method of separating
excess lens forming material from a molded ophthalmic
lens, in particular a contact lens. The invention also re-
lates to an apparatus for carrying out the method.

BACKGROUND

[0002] It is well established in the art to produce oph-
thalmic lenses, more specifically hard and soft contact
lenses, in an automated manufacture process with reus-
able molds. In mass production of contact lenses, spe-
cifically so-called disposable lenses, a large number of
contact lenses must be manufactured in arelatively short
period of time. In an advantageous method of mass pro-
duction, a lens forming material, e.g., a polymer or pre-
polymer solution is introduced into a female mold half,
the casting mold is closed by the respective male mold
half and then the lens forming material is polymerized
and/or cross-linked e.g. with ultraviolet (UV) light. Such
mass production of contact lenses, which is usually per-
formed in a closed loop process, is described, e.g., in
WO 98/42497. Suitable polymers formed by photochem-
ical polymerization of suitable prepolymers include pol-
ymers based on polyvinyl alcohols (PVA) or silicone hy-
drogels (SiHy) as well as based on polyethylene glycols
(PEG).

[0003] During the UV light induced polymerization
and/or cross-linking of the lens forming material within
the molds the UV light in the respective zones which are
outside of the areas required for contact lens production
is masked. Thus, due to this spatial limitation of the irra-
diated UV light only the unmasked portion of the lens
forming material in the mold cavity is hardened, whereas
excess material e.g. in an overflow region or area of the
mold may remain attached to the lens as "flash". In order
to obtain fault-free lenses these residues of non-polym-
erized and/or non-cross-linked lens forming material, the
"flash", must be separated from the molded lens. This
separation is supported by a proper sealing of the mold
halves and by a very careful shaping of the mold sepa-
ration planes, in particular in the edge region of the mold
cavity which defines the lens edge. The automated man-
ufacture process is also called "full mold process" be-
cause there is no working of the lens edge required after
the molding of the lens.

[0004] In order to separate the flash from the molded
lens in a known manufacture process the mold is opened
by moving the mold halves away from each other. The
non-polymerized and/or non-cross-linked lens forming
material is then flushed away from the mold halves with
a jet of a flushing medium, usually water or a solvent,
such as, e.g., propanol, isopropanol or the like. Subse-
quently the molded lens is dried, e.g. by subjecting it to
a warm air flow. Most lens forming materials during po-
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lymerization and/or cross-linking have a tendency to
shrink to a certain - small - extent. Because of the shrink-
age a negative pressure builds up within the mold cavity
which may hamper the opening of the mold such, that an
increased effort is required for the opening. During the
opening of the mold and during the flushing some of the
non-polymerized and/or non-cross-linked material may
reach the exposed surface of the molded lens and may
adhere thereto and soil the lens. Thus, very thorough
surface cleaning steps for the lens surfaces must be pro-
vided in subsequent process steps.

[0005] US 5316 700 A discloses a method according
to the preamble of claim 1 and an apparatus according
to the preamble of claim 9.

[0006] It is therefore an object of the present invention
to provide a method by which excess lens forming ma-
terial, which is non-polymerized and/or non-cross-linked,
may reliably be separated from the molded lens. A soiling
of an exposed surface of the molded lens, whether during
opening or during flushing of the mold halves, shall be
avoided. Further, a method shall be provided which fa-
cilitates the opening of the mold.

SUMMARY

[0007] These and still further objects are met by a
method separating excess lens forming material from a
molded ophthalmic lens, in particular a contact lens,
which comprises the steps specified in claim 1. The ob-
jects.are also met by an apparatus for carrying out the
method the apparatus comprises at least the features
claimed in independent apparatus claim 9. Further im-
provements of the invention and preferred embodiments
are subject of the dependent claims.

[0008] The invention provides a method of separating
excess lens forming material from a molded ophthalmic
lens, in particular a contact lens. After polymerization
and/or cross-linking of a lens forming material within a
mold cavity of a mold comprising female and male mold
halves to form an ophthalmic lens non-polymerized
and/or non-cross-linked lens forming material is flushed
away from the mold halves with a jet of a fluid flushing
medium, such as, for example, water or a solvent or an
inert gas. Subsequently the molded lens is dried. The
flushing is accomplished with the mold halves being still
arranged in the closed position.

[0009] By keeping the female and male mold halves in
the closed position during the removal of excess lens
forming material the lens surfaces remain covered by
respective molding surfaces of the female and male mold
halves. Thus, an accidental soiling of an exposed lens
surface is reliably avoided. Also drying of the molded lens
may be accomplished in the closed mold.

[0010] The flushing medium is injected into a periph-
eral zone of the mold cavity through a feed channel. Then
the flushing medium is discharged through a discharge
channel together with the excess lens forming material
which is non-polymerized and/or non-cross-linked. The
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separation process is straightforward and does not re-
quire a specific handling of the mold halves or of the
molded lens.

[0011] Inorder to ensure a proper alignment and seal-
ing of the female and male mold halves, they are axially
guided in a guide sleeve. The guide sleeve is provided
with feed and discharge ports which are connected with
the feed channel and the discharge channel, respective-
ly. At least the feed port may be shaped as a cylindrical
bore, so that upon insertion of a conical tip of a corre-
sponding feed line a sealing is accomplished.

[0012] For constructive reasons and in order to facili-
tate the flushing of the mold the feed channel and the
discharge channel are arranged in vicinity of separation
planes of the female and male mold halves. The sepa-
ration planes of the female and male mold halves may
be formed by annular shoulders engirding the peripheral
zone of the mold cavity.

[0013] Forreasonsoffluid mechanics the feed channel
and the discharge channel are arranged such, that the
flushing medium is injected into the peripheral zone of a
circumferential portion of the mold cavity tangentially and
after being guided around the peripheral zone, for exam-
ple for about 180°, it is discharged into the discharge
channel atan opposite circumferential portion of the mold
cavity. With this guidance of the fluid flushing medium
the flow resistance is reduced while at the same time
enhancing the separation properties.

[0014] In another embodiment of the invention the
flushing and separation properties are further optimized
by injecting and discharging the flushing medium in di-
rections which extend generally parallel to each other.
[0015] In principle flushing can be accomplished with
a gaseous medium. In a practical embodiment of the in-
vention the molded ophthalmic lens, however, is flushed
with a liquid flushing medium. The liquid flushing medium
may be selected to be water or a solvent, such as, for
example, propanol, isopropanol and the like.

[0016] After the flushing the molded lens may be dried
by such methods as subjecting it to a heated gas stream,
for example by subjecting it to a stream of heated air. In
an exemplary embodiment of the invention the heated
gas stream is introduced through the same feed channel
as the flushing medium and it is discharged through the
discharge channel. It is to be noted that the flow of the
heated gas stream may also be conducted inthe opposite
direction, where the gas stream enters the mold through
the discharge channel and is expelled through the feed
channel.

[0017] In order to facilitate the opening of the mold for
removal of the molded lens, after the drying of the molded
lens, the discharge channel through which the heated
gas stream is discharged, is closed. By prohibiting the
expelling of the gas stream for a short period of time, an
overpressure is built up which supports or assists in the
opening of the mold by moving the female and male mold
halves away from each other. The magnitude of the over-
pressure may be controlled by the volume of the gas

10

15

20

25

30

35

40

45

50

55

stream and/or by the time during which the gas stream
is prohibited from exiting the closed mold.

[0018] An apparatus for carrying out the method ac-
cording to any embodiment of the invention at least com-
prises a female and a male mold half which, in a closed
position, define a mold cavity. The female and male mold
halves are guided axially in a guide sleeve. The appara-
tus comprises a feed channel and a discharge channel
which open towards feed port and a discharge port, re-
spectively, at a circumference of the guide sleeve and
are in connection with a peripheral zone of the mold cav-
ity.

[0019] For constructive reasons the feed and the dis-
charge channel, respectively, are arranged in vicinity of
separation planes of the female and male mold halves.
[0020] In order to enhance the separation properties
and further to reduce flow resistance the feed and the
discharge channels extend tangentially to the peripheral
zone of the mold cavity. The feed channel and the dis-
charge channel open to the peripheral zone of the mold
cavity at opposite sides of a circumference of the mold
cavity. The separation properties and the flow character-
istics of the flush medium may be further enhanced by
having the feed and the discharge channels extend in a
generally parallel direction.

[0021] To ensure a proper sealing of a feed line for the
flushing medium, which is attached to the feed port, the
latter is shaped as a cylindrical bore and is adapted such,
that upon insertion of a conical tip of a feed line a sealing
is achieved. The combination of a conical tip and a cy-
lindrical bore results in a line contact which provides a
sufficient sealing even if the two sealing components are
not exactly aligned with each other.

[0022] These and still further features and advantages
of the invention will become apparent from the following
description of an exemplary embodiment thereof, refer-
ence being made to the schematic drawings, which are
not to scale, in which

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig. 1 is an axially sectioned view of a mold with
female and male mold halves in the closed state and
held in a guide sleeve; and

Fig. 2 is a view of another embodiment of a mold
sectioned along a horizontal plane including feed
and discharge channels.

DETAILED DESCRIPTION

[0024] The following description of an exemplary em-
bodiment of the invention is for illustrative purposes only
and is not intended to limit of the scope of the invention,
which is defined by the claims.

[0025] The invention is exemplified with reference to
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the manufacture of ophthalmic lenses, in particular con-
tact lenses, in a so-called full mold process. In this known
automated production process a large number of contact
lenses is manufactured with reusable molds in a closed
loop process. A number of reusable molds, which each
comprise associated female and male mold halves, are
usually arranged in side by side configuration in work-
trays which are transported consecutively through the
individual treatment stations of a production line. The
treatment stations comprise a dosing station, in which a
lens forming material, usually a prepolymer or polymer
solution, is metered into the mold, a polymerization sta-
tion, in which the lens forming material is polymerized
and/or cross-linked. During the UV light induced polym-
erization and/or cross-linking of the lens forming material
within the molds the UV light in the respective zones
which are outside of the areas required for contact lens
production is masked. Thus, due to this spatial limitation
of the irradiated UV light only the unmasked portion of
the lens forming material in the mold cavity is hardened,
whereas excess material e.g. in an overflow of the mold
remains attached to the lens as "flash". In order to obtain
fault-free lenses these residues of non-polymerized
and/or non-cross-linked lens forming material, the "flash”
must be separated from the molded lens.

[0026] The contact lenses are then removed from the
molds and transported through an extraction, rinsing and
washing station, a hydration station, a lens inspection
station, a packaging station, and a sorting and storage
station. Suitable lens forming materials include polymers
formed by photochemical polymerization of suitable pre-
polymers include polymers based on polyvinyl alcohols
(PVA) or silicone hydrogels (SiHy) as well as based on
polyethylene glycols (PEG).

[0027] Fig. 1 shows an axially sectioned view of a typ-
ical mold not according to the invention as is used in so-
called full mold processes, which is generally designated
with reference numeral 1. The mold 1 comprises afemale
mold half 2 with a first molding surface 5 and a male mold
half 3 with a second molding surface 6. In the shown
closed state of the mold 1 the first and second molding
surfaces 5, 6 delimit a mold cavity 4, which corresponds
in shape to that of the ophthalmic lens to be manufac-
tured. First and second annular shoulders 51, 61, which
constitute mold separation planes, are abutting each oth-
er. At least one of the mold halves 2, 3 is transparent to
UV light. Usually the mold halves are made from quartz
or glass. The female and male mold halves 2, 3 are held
circumferentially in a sliding fit of a guide sleeve 7 which
allows a relative axial movement of the two mold halves
2, 3. The guide sleeve 7 in which the mold halves 2, 3
are held in a sliding fit not only serves for an axial guid-
ance of the mold halves 2, 3 but also constitutes a cir-
cumferential sealing for the two associated mold halves
2, 3, which is substantially gas tight.

[0028] The mold cavity 4 is shown filled with a lens
forming material P. On top of the male mold half 3 there
is indicated an annular mask 15 which masks those
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zones of the mold cavity 4 which are outside of the areas
required for contact lens production from irradiation with
UV light. Thus, due to this spatial limitation of the irradi-
ated UV light only the unmasked portion of the lens form-
ing material P in the mold cavity 4 is hardened, whereas
excess material e.g. in an overflow of the mold remains
attached to the lens as "flash".

[0029] Forremoving flash, i.e. the excess lens forming
material P which has not been polymerized and/or cross-
linked, the mold is provided with a feed channel 8 and
with a discharge channel 9 which both extend in vicinity
of the first and second annular shoulders 51, 61 which
constitute the separation planes of the mold 1. In the
embodiment shown in Fig. 1 the feed and the discharge
channels 8, 9 extend about radially in the female mold
half 2. The feed and the discharge channels 8, 9 open
towards the mold cavity in a peripheral zone of the mold
cavity. They are connected with a feed port 10 and a
discharge port 11, respectively, extending through the
guide sleeve 7. At least the feed port 10 is adapted to
sealingly receive a conical tip 12 of a feed line. For that
purpose the feed port 10 has the shape of a cylindrical
bore. When the conical tip 12 of the feed line is inserted
into the cylindrically shaped feed port 10, a line contact
is established, which seals, even if the two sealing part-
ners - tip 12 and feed port 10 - are not in exact axial
alignment. By a proper selection of the materials for the
tip of the feed line and for the guide sleeve wear of the
sealing partners can be reduced to a minimum. Accord-
ing to the example depicted in Fig. 1 the discharge port
11 is cylindrically shaped, too. Correspondingly, a dis-
charge line with a conical tip 13 may be inserted sealingly
into the discharge port 11.

[0030] To remove the excess lens forming material a
flushing medium is used. As stated, in principle the flush-
ing medium can be gaseous, although a liquid flushing
medium such as water or solvents such as, for example,
propanol, isopropanol and the like may be more desirably
used. The flushing medium is injected into the peripheral
zone of the mold cavity 4 through the feed channel 8,
and separates the non-polymerized and/or non-cross-
linked lens forming material from the formed lens. The
flushing medium is injected into the mold cavity 4, e.g.,
with a pressure sufficient to remove or wash off the non-
polymerized lens forming material, for example with a
pressure of about 1 bar to about 5 bar. The flushing me-
dium and the separated non-polymerized and/or non-
cross-linked lens forming material are then discharged
from the mold through the discharge channel 9 and the
attached discharge line. The directions of feed and dis-
charging the flushing medium run about parallel to each
other into the same direction. After the separation from
the flash, the formed lens is dried. For that purpose a
heated gas, such as, e.g., heated air, is injected through
the feed channel 8 into the mold 1 and discharged
through the discharge channel 9 or vice versa.

[0031] At the end of the drying process for a certain
short period of time the discharge of the heated gas may
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desirably prohibited by closing the discharge port. During
that period of time an overpressure is built up within the
mold 1, which facilitates the opening of the mold 1. The
magnitude of the overpressure may be controlled by the
volume of the gas stream and/or by the time during which
the gas stream is prohibited from exiting the closed mold.
[0032] The embodiment according to the invention of
a mold shown in Fig. 2 is of a very similar construction
to that of Fig. 1. Therefore, like components are desig-
nated with like reference numerals. The mold is generally
designated with reference numeral 21 and is shown in a
cross sectional view along a horizontal section plane
which includes feed and discharge channels which are
designated with reference numerals 28 and 29, respec-
tively. The mold comprises female and male mold halves
2, 3, which are guided in the sliding fit of a guide sleeve
7. The mold cavity 4 is shown filled with a lens forming
material P. The embodiment according to Fig. 2 distin-
guishes from Fig. 1 in the arrangement of the feed and
discharge channels 28, 29. More specifically, forreasons
of fluid mechanics the feed and the discharge channels
28, 29 extend tangent to the peripheral zone of the mold
cavity 4 and are spaced from each other an angular dis-
tance of about 180° such, that they open into the mold
cavity 4 at opposite circumferential portions thereof. With
this guidance of the fluid flushing medium the flow resist-
ance is reduced while at the same time enhancing the
separation properties.

Claims

1. Method of separating excess lens forming material
from a molded ophthalmic lens, wherein after polym-
erization and/or cross-linking of the lens forming ma-
terial (P) within a mold cavity (4) of a mold comprising
female and male mold halves (2, 3) to form an oph-
thalmic lens non-polymerized and/or non-cross-
linked lens forming material is flushed away from the
mold halves (2, 3) with a jet of a fluid flushing medium
and subsequently the molded lens is dried, wherein
the flushing is accomplished with the mold halves
(2, 3) being stillarranged in a closed position, where-
infor the flushing of the mold halves (2, 3) the flushing
medium is injected into a peripheral zone of the mold
cavity (4) through a feed channel (28), and wherein
the flushing medium together with the excess lens
forming material is discharged through a discharge
channel (29), characterized in that the female and
male mold halves (2, 3) are axially guided in a guide
sleeve (7) and wherein the guide sleeve is provided
with feed and discharge ports (10, 11) which com-
municate with the feed channel (28) and the dis-
charge channel (29), respectively, and in that the
feed channel (28) and the discharge channel (29)
are arranged such, that the flushing medium is in-
jected through the feed channel (28) into the periph-
eral zone of the mold cavity (4) tangentially and after
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10.

being guided around the peripheral zone is dis-
charged into the discharge channel (29) at an oppo-
site circumferential portion of the mold cavity (4).

Method according to claim 1, wherein the feed chan-
nel (8; 28) and the discharge channel (9; 29) are
arranged in vicinity of separation planes (51, 61) of
the female and male mold halves (2, 3).

Method according to any one of claims 1 or 2, where-
in the flushing medium is injected and discharged in
directions which extend parallel to each other.

Method according to any one of the preceding
claims, wherein the molded ophthalmic lens is
flushed with a liquid flushing medium.

Method according to any one of claims 1to 4, where-
in afterflushing the molded lens is dried by subjecting
itto a heated gas stream, whichis introduced through
the feed channel (28) and discharged through the
discharge channel (29).

Method according to claim 5, wherein after the drying
of the molded lens the discharge channel (29)
through which the heated gas stream is discharged,
is closed and subsequently the mold (1) is opened
by moving the female and male mold halves (2, 3)
away from each other.

Method according to claim 5, wherein the heated gas
stream is a stream of heated air.

Method according to claim 1, wherein the molded
ophthalmic lens is a contact lens.

Apparatus for carrying out the method according to
any one of the preceding claims, comprising afemale
and a male mold half (2, 3) which in a closed position
define a mold cavity (4) the apparatus comprising a
feed channel (28) and a discharge channel (29),
wherein the feed channel (28) and the discharge
channel (29) open to the peripheral zone of the mold
cavity (4) at opposite sides of a circumference of the
mold cavity (4), characterized in that the female
and male mold halves are guided axially in a guide
sleeve (7), wherein the feed channel (28) and the
discharge channel (29) opentowards afeed port(10)
and a discharge port (11), respectively, at a circum-
ference of the guide sleeve (7) and are in connection
with a peripheral zone of the mold cavity (4), and
wherein the feed channel (28) and the discharge
channel (29) extend substantially tangentially to the
peripheral zone of the mold cavity (4).

Apparatus according to claim 9, wherein the feed
channel (28) and thedischarge channel (29), respec-
tively, are arranged in vicinity of separation planes
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of the female and male mold halves (2, 3).

Apparatus according to any one of claims 9 to 10,
wherein the feed channel (8, 28) and the discharge
channel (9, 29) extend in a parallel direction.

Apparatus according to any one of claims 9 to 11,
wherein at least the feed port (10) has a cylindrical
shape and is adapted such, that upon insertion of a
conical tip (12) of a feed line a sealing is achieved.

Patentanspriiche

Verfahren zur Abscheidung von Uberschiissigem
Linsenformungsmaterial von einer geformten oph-
thalmischen Linse, wobei nach der Polymerisation
und/oder dem Vernetzen des Linsenformungsmate-
rials (P) innerhalb eines Formhohlraums (4) einer
Form umfassend eine weiblichen und eine méannli-
che Formhalfte (2, 3) zum Ausbilden einer ophthal-
mischen Linse unpolymerisiertes und/oder unver-
netztes Linsenformungsmaterial von den Formhalf-
ten (2, 3) mit einem Strahl eines fluiden Spillmedi-
ums weggesplltwird und danach die geformte Linse
getrocknet wird, wobei das Spllen mit den immer
noch in einer geschlossenen Position angeordneten
Formhalften (2, 3) bewerkstelligt wird, wobei fir das
Spllen der Formhalften (2, 3) das Spllmedium
durch einen Zuflihrkanal (28) in eine periphere Zone
des Formhohlraums (4) injiziert wird, und wobei das
Spulmedium zusammen mit dem Uberschissigen
Linsenformungsmaterial durch einen Abflihrkanal
(29) abgeleitet wird, dadurch gekennzeichnet,
dass die weibliche und die mannliche Formhalfte (2,
3) axial in einer FUhrungshilse (7) gefiihrt sind und
wobei die Fihrungshilse mit Zuflihr- und Abflhroff-
nungen (10, 11) versehen ist, die mit dem Zufilhrka-
nal (28) bzw. dem Abflhrkanal (29) kommunizieren,
und dass der Zufiihrkanal (28) und der Abflihrkanal
(29) derart angeordnet sind, dass das Spulmedium
durch den Zuflihrkanal (28) tangential in die periphe-
re Zone des Formhohlraums (4) injiziert wird und,
nachdem es um die periphere Zone gefiihrt worden
ist, an einem entgegengesetzten Umfangsabschnitt
des Formhohlraums (4) in den Abflihrkanal (29) a
abgeleitet wird.

Verfahren nach Anspruch 1, wobei der Zufiihrkanal
(8; 28) und der Abfiuihrkanal (9; 29) in der N&he von
Trennebenen (51, 61) der weiblichen und der mann-
lichen Formhalfte (2, 3) angeordnet sind.

Verfahren nach einem der Anspriiche 1 oder 2, wo-
bei das Spulmedium in Richtungen injiziert und ab-

geleitet wird, die sich parallel zueinander erstrecken.

Verfahren nach einem der vorangehenden Ansprii-
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10.

1.

12.

che, wobei die geformte ophthalmische Linse mit ei-
nem flissigen Spllmedium gespilt wird.

Verfahren nach einem der Anspriiche 1 bis 4, wobei
die geformte Linse nach dem Spuilen getrocknet
wird, indem sie einem erhitzten Gasstrom ausge-
setztwird, derdurch den Zufiihrkanal (28) eingeleitet
und durch den Abflihrkanal (29) abgeleitet wird.

Verfahren nach Anspruch 5, wobei nach dem Trock-
nender geformten Linse der Abflihrkanal (29), durch
den der erhitzte Gasstrom abgeleitet wird, geschlos-
senwird und danach die Form (1) geéffnet wird durch
Bewegen der mannlichen und weiblichen Formhalf-
ten (2, 3) weg voneinander.

Verfahren nach Anspruch 5, wobei der erhitzte Gas-
strom ein Strom erhitzter Luft ist.

Verfahren nach Anspruch 1, wobeidie geformte oph-
thalmische Linse eine Kontaktlinse ist.

Vorrichtung zum Ausfiihren des Verfahrens nach ei-
nemder vorhergehenden Anspriiche, umfassend ei-
ne weibliche und eine mannliche Formhalfte (2, 3),
diein einergeschlossenen Position einen Formhohl-
raum (4) definieren, wobei die Vorrichtung einen Zu-
flhrkanal (28) und einen Abflihrkanal (29) umfasst,
wobei der Zufiihrkanal (28) und der Abflihrkanal (29)
auf entgegengesetzten Seiten eines Umfangs des
Formhohlraums (4) zur peripheren Zone des Form-
hohlraums (4) offen sind, dadurch gekennzeich-
net, dass die weibliche und die mannliche Formhalf-
te axial in einer FUhrungshilse (7) geflihrt sind, wo-
bei der Zufuhrkanal (28) und der Abfiihrkanal (29)
zu einer Zufluhréffnung (10) bzw. einer Abflhroff-
nung (11) an einem Umfang der Flhrungshiilse (7)
offen sind und in Verbindung mit einer peripheren
Zone des Formhohlraums (4) stehen, und wobei sich
der Zufiihrkanal (28) und der Abflihrkanal (29) im
Wesentlichen tangential zur peripheren Zone des
Formhohlraums (4) erstrecken.

Vorrichtung nach Anspruch 9, wobeider Zufiihrkanal
(28) bzw. der Abfiihrkanal (29) in der Nahe von Tren-
nebenen der weiblichen und der mannlichen Form-
halfte (2, 3) angeordnet sind.

Vorrichtung nach einem der Anspriiche 9 bis 10, wo-
bei sich der Zufiihrkanal (8, 28) und der Abflihrkanal
(9, 29) in einer parallelen Richtung erstrecken.

Vorrichtung nach einem der Anspriiche 9 bis 11, wo-
bei mindestens die Zufihréffnung (10) eine zylindri-
sche Form und derart ausgelegt ist, dass beim Ein-
flhren einer konischen Spitze (12) einer Speiselei-
tung eine Abdichtung erzielt wird.
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Revendications

Procédé de séparation de matériau excédentaire de
formation de lentille d’'une lentille ophtalmique mou-
|ée, dans lequel, aprés polymérisation et/ou réticu-
lation du matériau de formation de lentille (P) dans
une cavité de moule (4) d’'un moule comprenantdes
demi-moules femelle et méle (2, 3) destiné a former
une lentille ophtalmique, un matériau de formation
de lentille non polymérisé et/ou non réticulé estrincé
des demi-moules (2, 3) avec un jet d’agent de rinca-
ge fluide, puis la lentille moulée est séchée, ou le
rincage est effectué avec les demi-moules (2, 3)
étant toujours disposés dans une position fermée
ou, pour le ringage des demi-moules (2, 3), 'agent
de ringage est injecté dans une zone périphérique
de la cavité de moule (4) atravers un canal d’alimen-
tation (28), et dans lequel 'agent de ringage ensem-
ble avec le matériau excédentaire de formation de
lentille est refoulé a travers un canal de refoulement
(29), caractérisé en ce que les demi-moules femel-
le etmale (2, 3) sontguidés axialementdans unman-
chon de guidage (7) et en ce que le manchon de
guidage est muni d’orifices d’alimentation et de re-
foulement (10, 11) qui communiquent respective-
ment avec le canal d’alimentation (28) et le canal de
refoulement (29), et en ce que le canal d’alimenta-
tion (28) et le canal de refoulement (29) sont dispo-
sés de sorte que I'agent de ringage soit injecté a
travers le canal d’alimentation (28) dans la zone pé-
riphérique de la cavité de moule (4) de maniere tan-
gentielle et, aprés avoir été guidé autour de la zone
périphérique, il soit refoulé dans le canal de refou-
lement (29) au niveau d’une partie circonférentielle
opposée de la cavité de moule (4).

Procédé selon larevendication 1, dans lequel le ca-
nal d’alimentation (8 ; 28) et le canal de refoulement
(9 ; 29) sont disposés dans le voisinage de plans de
séparation (51, 61) desdemi-moules femelle et male
2,3).

Procédé selon 'une quelconque des revendications
1 ou 2, dans lequel 'agent de ringage est injecté et
refoulé dans des directions qui s’étendent paralléle-
ment 'une a l'autre.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel la lentille ophtalmique
moulée est rincée avec un agent de ringage liquide.

Procédé selon 'une quelconque des revendications
1 a 4, dans lequel, aprés ringage, la lentille moulée
estséchée en la soumettant a un flux gazeux chauffé
quiest introduit a travers le canal d’alimentation (28)
et qui est refoulé a travers le canal de refoulement
(29).
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12.

Procédé selon larevendication 5, dans lequel, aprés
le séchage de la lentille moulée, le canal de refou-
lement (29) a travers lequel le flux gazeux chauffé
est refoulé, est fermé, puis le moule (1) est ouvert
en écartant les demi-moules femelle et méle (2, 3)
'un de l'autre.

Procédé selon larevendication 5, dans lequel le flux
gazeux chauffé est un flux d’air chauffé.

Procédé selon la revendication 1, dans lequel la len-
tille ophtalmique moulée est une lentille de contact.

Appareil pour exécuter le procédé selon 'une quel-
conque des revendications précédentes, compre-
nant des demi-moules femelle et male (2, 3) qui, en
position fermée, définissent une cavité de moule (4),
'appareil comprenant un canal d’alimentation (28)
et un canal de refoulement (29), dans lequel le canal
d’alimentation (28) et le canal de refoulement (29)
s’ouvrent au niveau de la zone périphérique de la
cavité de moule (4) au niveau de cbtés opposés
d’une circonférence de la cavité de moule (4), ca-
ractérisé en ce que les demi-moules femelle et ma-
le sont guidés axialement dans un manchon de gui-
dage (7), en ce que le canal d’alimentation (28) et
le canal de refoulement (29) débouchent respecti-
vement sur un orifice d’alimentation (10) et un orifice
de refoulement (11), au niveau d’une circonférence
du manchon de guidage (7) et sont connectés avec
une zone périphérique de la cavité de moule (4), et
en ce que le canal d’alimentation (28) et le canal de
refoulement (29) s’étendent de maniére sensible-
ment tangentielle a la zone périphérique de la cavité
de moule (4).

Appareil selon la revendication 9, dans lequel le ca-
nal d’alimentation (28) et le canal de refoulement
(29) sont respectivement disposés au voisinage de
plans de séparation des demi-moules femelle et ma-
le (2, 3).

Appareil selon 'une quelconque des revendications
9 a 10, dans lequel le canal d’alimentation (8, 28) et
le canal de refoulement (9, 29) s’étendent dans une
direction parallele.

Appareil selon 'une quelconque des revendications
9 a 11, dans lequel au moins l'orifice d’alimentation
(10) a une forme cylindrique et est adapté de telle
sorte que, lors de linsertion d’'une pointe conique
(12) d’'une conduite d’amenée, une étanchéité soit
réalisée.






EP 2 512 788 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ WO 9842497 A [0002] ¢ US 5316700 A [0005]



R 4]

a
L4

g3
L.

VLT T

120068 1460TA 82T NMH-100020188

FLIARAS TORBLET LENCRERDPEO ANVAG FORMAZOTTY SZENMESZEVTLENCEERGL vaLd LevALaszrasdna,

VALARINT BERENBREES
Seabadsln ipdmpontok

L Ehdrdy (st donpsohfped anvag Dormeant szeaiarett lenogdrdbvaly Tovdlonidrar, dhol ssoméseett Toncse

Wirehoedsthor Termsekdpeat anyag (8 anya & ape seevszimfilet (2, 3) tartaloaed axerszdm scovszamibvegsben

&

<

{4} frtdnd poltmpriadciSidt Saftvagy tirh@idroddsdt kivetfen a o polimertziliddett Sahvagy nem Wrhdlisodoit
§r:fsz<:sze§<<'§;:‘.z€’s auyagst o seersedmfeleletl (3, 3 folvshony lomundhlzeg-segiral lomossek, do-vnt Kvelden o
fornudantt lenca®t megszéri&jsxk, ghof 8 lemosdst mdg a seerszamifelek (3, 33 240 helysetéhen végewatk ¢}, ahol s

sesrsedminlek (2, 3) lemosdedhoz 2 fomosdhtaeget bevezstbesatonuin (2R) & 2 szersedmitreg (4) kil tactomi

nydba feoskenderaik, tovibba shol v lomosdkiecet »18bblet lennsehéped anyagaad spyitt rkdosatoradn (39)

&t idtiak, wezal jollomerve, oy &2 anya s apn szevssiodialelet €3, 3 msgverctbperielvben (7) tengelyivany-

ban: megveretiitk, uhol » megvszetdpersely bovesetds ds tritdrocilasokkal (10, 11) van elldtvi, nlvek rendre 3
bevezsticaatomasal {25 f¢ g Wrhdosatorades] (39) kivdekednek, tovibba o bovereilosatomms 283 & as
Gritdesatoma {39} ey vannek shendeove, Ty & mostklreget w seerpdmirer (1) kilsd notomdoviba a
bovazstbeantomin IRy & drhnlirinyban Feoskendosalk be 882 RO tntonsbivban vald Welihvozetiat kivatdy

o8 4 syerszamiivey (rsaomkash keviilell sdsadn az Wrlidosstorndba {29 Grititk,

x

204z Loigdoypont szeeintl oljdeds, akol g bevesstdesatorna (B 28) &y ae Drfidosaiornn {9 30) aw anve & ape

serszamfviek (2, 3) ofvilasabial slijndonk {31, 811 kiscliben vannak slremdasve,

\ Py

3, Az bovagy a2, dgénypont srerint elidnte, abol 2 lomosdRozeget egyradiesal pdrhuzamse rdrgeekban feoskens

o

dezeik be daveretitk el

4. Az elded igénypontok hirmelyile szt oliirds, shol a formdsolt wemészetl lonesdt folyskony

Temosoktzegpe! levoossuk,

A, Am B iptvpordol rnelvibe seering shiasty ahioh o formdeott lonesdt o Ieniosist Roverten o phedrams

natvaldvetve saritink, amit & boveretdosatorndn {381 & veretitnk be s sz ifeantoman (29) A vesatiink el

6. Az 8. igduypont szorintt oldrds, wbed 3 Rundzont fencse se8uiSsd kovaiten o RGN pduivaim slvesstdsdng
haszadlt Gritbeastonndt (291 sdijuk, ¢v st kvetben s ape 8y arvioszerssambelelat (2, 39 epemnsidl shdvolitva s

szerssirot (1) nyituk
7. Az 5. igdoypont szeridd sliacds, ahol o BREN phedramkdnt st ISptramot hasantlunk.
8. Az L, igdnypont szerintt eljdras, ahol & formizott sremésadti fences kontaktlencse.

& Beronderds axclizd 1gdaypordel bdrmehvike seevintl ofjdrds foganatesitdairs, wnely lartalmae aoys fy apu
seerenddelet (8, 3% melvell & helvretben seevszdoiiveget (4 kdpewnek, w berendoxds titabmar
heveretdoeatomdt {281 fs frlhidusatoradt (29 ahel ¢ beveserdosatorns (218) do nz fritlosatoms (297 & seempane

Hirey (41 kerltetének sremidiatt oldalom o srorsaimtireg (4 ks tastormdmydba nytinak, azzsd jellemenve, hogy



W

54

>
£33

a wwya ¢ oapa sxersadmbelek tenpelyindnvban megveretSperselyben () vanmak wspveszstve, abol a

...... i et
l
;

bavezstiosatoma (28) de ax Beithesatorna {39} ¢ megvsretdpersely (71 keriloténdl rendss bevezstinyildsba {10}
8y hritdwelidsha (10 nys’i;n&k, rovdbbi 2 srersedmtreg @) ku Isé wrtomdnysval Koglekednek, abol 3
hevezetbosatoma (A8} de as firitbosatorna (29w szerssimiivng (4 kb wrtorndnvdhor képast nvegdhen Sl

tSivdnyhan tevjednek,

1 &% igénypont szerintl boronderds, abol 8 bevesstdesatorna (38) ¢¢ ax Urfthosatorna (29) rendre a2 anva &

N

apa szarasdmbalek (3, 3 ehedlanaiied siatnnk ke ben vannak ehenderve.

Fho A% wagy 2 10 ipdrovponmt senrinti berendepds, ahol g boveretOosudorna {8, 28) $van tirltdosatorns (8, 28)

piirhuzamosan i-t‘-’,:ﬁa(inﬁ?;,

P30 A BT dgdrovponiok banmelvike szerintl bersndezds, abal legalabb g beveretGnyilas (10) henger alakd &

elyan mddon van kikdpezve, bogy dpverstdk Kipos ostiostonk {12} belebalyeadsekor Hiodtss jon Bue.



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

