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Description
BACKGROUND OF THE INVENTION

[0001] Thisinvention relates to molds and mold components for the manufacture of ophthalmic lenses such as contact
lenses.

[0002] Ophthalmic lenses such as contact lenses are most often manufactured in casting processes. These processes
involve injecting a reactive lens forming mixture of polymerizable monomers and other materials in a mold and curing
the mixture by exposure to UV light or heat in the presence of an appropriate photoinitiator or catalyst. The molds are
usually made of a number of cavities having female and/or male base surfaces or curvilinear mold portions for the
formation of the curved ophthalmic lenses. The lens is fommed at the interface of the mold surfaces.

[0003] A common problem is the adhesion of the lens formed in the mold to one or both of the mold parts. Edge tears
and chips, nicks or other surface defects as well as holes, voids, pits, i.e. areas on non-uniform thickness, and puddles
formed in the ophthalmic lenses can occur when the adhesion is too great. This problem is exacerbated in processes
for making lenses with thin edges or intricate edge geometries. Separating mold halves or mold parts without causing
damage to the lens formed in the mold Is thus critically Important to commerclal lens making processes.

[0004] One method for dealing with this problem has been the incomoration of additives such as zinc stearate in the
mold materials or the inclusion of mold release agents. Unfortunately, these agents can adversely affect mold surface
texture or bulk potymer properties. Adjustments to the time, temperature, and heating profile of the cure and demold
processes has also been used to affect the adhesion of the lens to at least one of the mold parts. Often, the adjustments
to the cure and demold processes that might be helpful in solving the adhesion problem negatively affect the quality of
the lens made. Mechanical and optical properties can be seriously eroded or attered.

[0005] Japanese Kokai application JP 98-133667 proposes an assembly of first and second molds consisting of a
base mold with a thermoplastic film that covers the base mold on the cavity side. The base mold was made of PMMA
with a polyethylene film and a female moid made of polypropylene. EP-A-0 985 520 discloses a similar arrangement
EP-A-0 735 092, WO-A-9 713 635 and US-A-5 578 332 disclose a method and mold in accordance with the preamble
of claims 1 and 6.

[0006] Simple methods for reducing or eliminating production loss of lenses due to adhesion to muttiple mold parts
are still in great demand.

SUMMARY OF THE INVENTION

[0007] The invention is a methed of making an ophthaimic lens by reacting a lens forming mixture in & mold to form
a polymer. The polymer is then demolded from the mold and formed into a completed lens. The molds are made of at
least two parts, a first part having a surface for forming the polymer into a portion of the lens and a second part having
a surface for forming the polymer into a portion of the lens. The first and second parts of the mold each have different
surface energles, and the material used to make at least one of the mold parts is an amorphous polymer.

[0008] In another aspect of the invention, an ophthalmic lens mold comprises at least two parts. The first part has a
surface for forming a portion of the lens and a second part has a surface for forming the lens. The first and second parts
are each made from a material having different surface energies, and the material usedto make at least one of the moid
parts is an amorphous polymer. The combination of the first and second mold parts form a cavity. The ophthalmic lenses
are formed in the cavity from the reaction of a ophthalmic lens forming mixture.

DETAILED DESCRIPTION

[0008] An "ophthalmic lens® refers to an intraoccular lens, contact lens, or other similar device through which vision
is corrected or eye physiology is cosmetically enhanced (e.g., iris color) without impeding vision.

{0010] A “lens forming mixture® as the term Is used throughout this specification refers to a mixture of materials that
can react or be cured to form an ophthalmic lens. Such a mixture inciudes polymerizable components (monomers),
additives such as UV blockers andtints, photoinitiators or catalysts, and other additives one might desire in an ophthalmic
lens such as a contact or intraoccular lens. Suitable lens forming mixtures are described more fully in US Patents
5,849,209 (as a reactive monomer mix including crosslinking agent and initiator); 5,770,669 (as a prepolymerization
mixture including monomers and initiator); and 5,512,205 (as a prepolymer plus monomer system including crosslinkers
and initiators).

[0011] Lens forming mixtures for making silicone based hydroge! lens are most preferred including those comprising
silicone/hydrophilic macromers, silicone based monomers, initiators and addtives.

[0012] The terms "mold” and "*mold assembly” as used throughout this specification refer to a form having a cavity
into which a lens forming mixture is dispensed such that upon reaction or cure of the lens forming mixture, an ophthaimic
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lens of a desired shape is produced. The molds and mold assemblies of this invention are made of more than one mold
part and form the mold or mold assembly by the combination of the parts. This combination of mold parts is preferably
temporary. The mold parts are brought together with a cavity formed between them in which the lens is formed and upon
formation of the lens the mold is again separated into mold parts for removal of the leas as described below.

[0013] A "mold part® or "mold piece® as the term Is used in this specification refers to a portion of mold, which when
combined with another portion of a mold forms a mold or mold assembly. The molds of this invention are formed from
at least two mold parts. At least one mold part has at least a portion of its surface in contact with the lens forming mixture
such that upon reaction or cure of the mixture that surface provides the desired shape and form to the portion of the
lens with which it is in contact. The same is true of at least one other mold part.

[0014] Thus, for example, in a preferred embodiment a mold is formed from two parts, a female concave piece {front
piece) and a male convex piece (back piece) with a cavity formed between them. The portion of the concave surface in
contact with lens forming mixture has the curvature of the front curve of a ophthalmic lens to be produced in the mold
assembly and is sufficiently smooth that the surface of a ophthaimic lens formed by polymerization of the lens forming
mixture in contact with the surface is optically acceptable. Preferably, the front mold piece also has an annular flange
integral with and surrounding circular circumferential edge and extends from it in a plane normal to the axis and extending
from the flange. The back mold plece has a central curved section with a concave surface, convex surface and circular
circumferential edge, wherein the portion of the convex surface in contact with the lens forming mixture has the curvature
of the back curve of a ophthalmic lens to be produced in the mold assembly and is sufficiently smooth that the surface
of a ophthalmic lens formed by reaction or cure of the lens forming mixture in contact with the back surface is optically
acceptable. The back curve also has an annular flange integral with and surrounding the circular circumferential edge
and extending from it in a plane normal to the axis of the convex structure. The inner concave surface of the front mold
half defines the outer surface of the lens, while the outer convex surface of the base mold half defines the inner surface
of the lens.

[0015] In this assembly, the back mold piece is made of a material having a substantially different surface energy than
the front mold piece. A material has a substantially different surface energy from another material when, after polymer-
jzation in a mold made from mold parts of such materials, and upon separation of the mold parts, the lens formed in
contact with a surface of each does not adhere one mold part relative to another mold part with which it is in contact.
Further, the absence of adhesion to the at least one mold part occurs in the absence of a mold release agent or surface -
active agent. Monomer undergoing polymerization increases in density or, conversely, shrinks in volume. Given that the
lens approximates a thin-walled hemispherical shell, this shrinkage makes the molded part tend towards adherence to
the convex mold surface and tend towards delamination from the concave mold surface. Thus, the concave-mold surface
has a surface energy at least about 1.0 mN/m higher than the convex mold-surface material surface energy (at the
temperature at which the lenses are demolded), as evaluated by Zisman’s Surface Energy concept. Preferably, the
difference is at least about 5 mN/m, and mort preferably it is at least about 9 mN/m. In the most preferred embodiment,
the front curve mold surface is a TOPAZ brand polymer made from a cyclic olefin (described more fully below) having
a surface energy of 35.9 +/- 1.0 mN/m and the base curve mold is a polypropylene mold surface having a surface energy
of 26.6 +/- 0.9 mN/m. This difference Is sufficient to combat the blas towards adherence to the base curve.

[0016] The mold parts of this invention have different surface energies as a function of their composition and not the
presence of mold release agents or surface active agents. Preferably, the mold parts comprise a unitary, homogeneous
composition to imbue them with the surface energy of interesl It is most preferred that the mold parts are injection molded
from neat polymers having only, at most, processing aids present in them. Neat polymers without processing aids are
aven more preferred. Forexample, ina most preferred embodiment, one mold partis made of neatisotactic or syndiotactic
polypropylene and another mold part is made of a neat cyclic olefin copolymer such as an ethene-norbormene copolymer.
It is also possible to select for use as one of the mold parts, dissimilar materials that are not necessarily synthetic
polymers. For example, one mold part can be made from a synthetic material and ancther can be made of a metal,
metaloid, ceramic, or glass composition provided that the two different materials have the different surface energies
described above.

[6017] With respect to the cyclic olefinic copolymer, the cyclic olefins useful in making them are the cyclic monomers
of US patents 5,087,677 and 5,008,356. Other suitable cycloolefinic copolymers useful in this capacity are also com-
mercially available or methods for their production are known as, for example, in United States Patent Nos. 5,545,829,
5,567,776, and 5,567,777 European Patent Application Nos. 203,799, 355,682, 485,893, and 503,422. The preferred
cyclooiefinic copolymers of this class are random polymers of the formula:
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wherein R! through R3 are each independently H, a C,_g aliphatic or cycioaliphatic group; R* through RS are each
independently H, C,_,qalkyl, cycloalkyl, aryl, C5 o alkylene, Cg 4 cycloalkenyl groups; X + Y =1, and X=.05 to0 .9.
Preferably, R through R3 are H or C, _; aliphatic groups; R4 through R'3 are H; X is .4-.6 and Y is .6-.4. Most preferably,
R;-Rig are H and X and Y are each .5. These polymers have glass transition temperatures (Tg) of about 77°C-315°C.
Preferably the Tg is about 77°C-110°C for ease of injection molding.

[0018] The most preferred class of cycloolefinic copolymers of this type are commercially avaiiable from Ticona Pol-
ymers (formerly Hoechst) under the name TOPAS® polymers. Within the TOPAS® class of polymers, those that are
random copolymers which are the reaction products of ethene and norbomene are most preferred.

[o01 9] Other preferred combinations of materials for at least two different mold parts used to make the molds of this

~loadn
IIIVUI lu\.lll lll\.nuuw

Front (concave) Bagk (convex)

TOPAS Polymer  Polypropylene
TOPAS Polymer  Polystyrene
TOPAS Polymer  Polyethylene

Polystyrene Polypropylene
Polystyrene Polyethylene

[0020] However, as a general matter, other combinations of molds sections will provide the benefits of this mventlon
provided that they have the different surface energy characteristics described above.

[0021] Although less preferred, multilayer structures can also be used to produce mold parts having significantly
different surface energies. In such structures, the bulk of the mold part is made of one material and its surface comprises
a layer of a different material having the desired surface energy. Such a mold could be made from a combination of
mold parts in which one part made from a polyamide coated with a polypropylene surface while another mold part is
made from the ethene-norbomene copolymer. Preferably, such materials would be made in a coextrusion process using
asuitable tielayer. Alternatively, It is possible to fashion a mold from one or more mold parts made from metals, ceramics,
and other materials provided that one mold part has a sufficiently different surface energy from other mold part within
which the formed iens is in contact

[0022] At least one of the mold parts is preferably made from a material transparent to either UV or visible light. This
facilitates the preferred method of cure of the lens material by photoinitiation to promote the subsequent polymerization
of a soft contact lens. Amorphous polymers such as atactic polystyrene are generally most suitable in this regard. The
mold parts are designed with a thinness (typically 0.8 mm) and rigidity effective to transmit heat rapidly through it and
to withstand prying forces applied to separate the moid parts from the mold during demolding.

[06023] Ophthalmic lenses are prepared in the molds of this invention by various techniques known to be skilled artisan.
Generally, these simply invoive forming a mold from mold parts, injecting an ophthalmic lens forming mixture into the
cavity of the mold, curing the lens forming mixture into a lens as through exposure to UV radiation, demoiding such that
the lens is formed on only a portion of the mold, hydrating the formed lens, finishing and packaging the iens so formed.
Further description of such processes can be foundin U.S. Pat. Nos. 4,485,313to Larsen, 4,565,348 to Larsen, 4,640,489
to Larsen et al., 4,680,336 to Larsen et al., 4,889,664 to Larsen, et al. and 5,039,459 to Larsen et al.

[0024] Notably, in these processes, the demolding process generally requires separation of the mold parts. In one
demolding technique, a back curve lens mold is heated creating a differential expansion of the heated mold polymer
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relative to the cooler lens polymer which shifts one surface with respect to the other. The resultant shear force breaks
the polymerized lens/polymer mold adhesion and assists in the separation of mold portions. The greater the temperature
gradient between the surfaces of the mold portions, the greater the shearing force and the easier the mold portions are
separated. This effect is greatest when there is maximum themmnal gradient. As time continues, heat is lost through
conduction from the back mold portion Into the lens polymer and the front mold portion, and then collectively into the
surrounding environment. The heated back mold portion is, therefore, promptly removed so that very little energy s
transferred to the polymer lens, avoiding the possibility of themmal decomposition of the lens. The heating may be
accomplished by techniques known to one skilled in the art such as by steam, laser and the like. The process of laser
demolding is described in U.S. Pat. No. 5,294,379 to Ross et al, the contents of which are incorporated by reference.
[0025] If the heating step is hot air or steam, after the heating step, the back curve is pried from the front curve and
mold in the mold assembly. If on the other hand, the heating is by laser or infrared energy, no prying is used and the
back curve separates spontaneously from the front curve.

[0026] The back curve mold part can also be physically pryed from the front curve portion of each ophthalmic lens
mold to physically expose each ophthalmic lens situated in the lens mold for conveyance to a hydration station for
hydration of the lenses.

[0027] When the mold is made from parts having significantly different surface energles according to this invention,
the number of lenses that are formed but are unusable because they contain defects, such as chips or edge tears or
holes, i.e., voids in the center of the cast lenses are greatly reduced. For example, when a front curve lens mold portion
is made of copolymer of ethene and norbomene and a back curve lens mold portion is made of polypropylene, in a
prying action between the lens mold parts, as occurs during demolding, the lens will slip more easily from the convex
mold portion.

[0028] The invention is further illustrated by the following nonlimiting examples.

~ EXAMPLE 1 (Mold Part Manufacture)

[0028] Contact lens molds were injection molded on a NETSTAL injection molding machine. Standard elght cavity
molds of the type described in U.S. Patent 4,640,489 were produced. Front curve mold halves were injection molded

- using neat "TOPAS®" copolymers of ethene and norbomene obtained from Hoechst (now Ticona Polymers). They were

molded at temperatures of about 104°C with an injection pressure of about 632 kg/cm?2 and a screw speed of about 150
rpm. Back curve mold halves were made from atactic polystyrene obtained from Exxon Chemical Company under the
trade name "ESCORENE PP-EXXON PP1105" and polysterene obtained from Huntsman Chemical Company under
the trade name "HUNTSMAN PS-202".

[0030] The surface energy of the moid parts was determined using the Zisman surface energy concept as follows.
Samples for each frame 4.5mm width and 3mm thick were prepared and the advancing contact angle data versus surface
tension was plotted using a series of probe liquids of different surface tension and a Cahn DCA 315 instrument
[0031] The advancing angle of each sample is linear function of surface tension for a homologous series of liquids.
Each line extrapolates to zero contact angle at the critical surface tension - which is equivalent to the surface energy of
the given sample.

[0032] Frame samples were cycled once inthe probe liquids water (y= 72.8mN/m), Glycerin (y = 63.4 mN/m), Ethylene
Glycol (y = 47.7 mN/m) and Benzyl Alcohol (y = 39.0 mN/m). Cycles were averaged for three samples per lot in each
probe liquid to obtain advancing angle data. Resuits are shown in Table 1.

Table 1
Frame Surface Energy mN/m | R Square
Topas Polymer 35.86 9554
Polystyrene 33.22 .9448
Polypropylene 26.64 9102

EXAMPLE 2 (Lens Yield)

[0033] Mold assemblies were fashioned according to U.S. Patent 4,640,489 from different combinations of mold parts
made according Example 1. Mold A was a mold assembiy having a front curve mold half made of TOPAS copolymer
and a back curve mold half made of polypropylene.

[0034] An ophthalmic lens forming mixture was prepared by combining the following (all amounts are calculated as
weight percent of the total weight of the combination): macromer (~18%); an Si;_ o monomethacryloxy terminated poly-



10

15

3

EP 1 265 740 B1

dimethyl siloxane (~28%); methacryloxypropy! tris(trimethy! siloxy) silane, *TRIS® (~14%); dimethyl amide, *DMA®
(~26%); hydroxy ethyl methacrylic acid, "HEMA® (~5%); triethyleneglycoldimethacrylate, "TEGDMA® (~1%), polyvinylpyr-
rolidone, *PVP* (~5%); with the balance comprising minor amounts of additives and photoinitiators. The macromer was
prepared by the Group Transfer Polymerization (GTP) of about 19.1 moles of 2-hydroxyethyl methacrylate, 2.8 moles
of methyl methacrylate, 7.9 moles of methacryloxypropylitris(trimethyisiioxy)silane, and 3.3 moles of mono-methacry-
loxypropyl terminated mono-buty! teminated polydimethyisiloxane. The macromer was completed by reacting the afore-
mentioned material with 2.0 moles per mole of 3-isopropenyl-a,a-dimethylbenzyi isocyanate using dibutyitin dilaurate
as a catalyst.

f0035] The lensforming solution was then pumped into each of the molds described above. To do this, eightindividually
controlled dosing pumps delivered monomer through eight tubes which terminated directly over the eight front-curve
frame cavities when the frame was in the dosing station. Polymerization then occurred under a nitrogen purge and was
photoinitiated with § mW cnr2 of UV light generated with an Andover Corp. 420PS10-25 AM39565-02 light filter. Contact
lenses were formed in the molds. The molds were then pried apart using an infrared (IR) demolding machine and the
mold parts to which the lenses adhered were immersed in a 60:40 isopropyl alcohol/de-ionized water solution to hydrate
the lenses which were subsequently removed from the mold part to which they were adhered and inspected under a
modified microfiche reader (DL-2) at 13X.

[0036] The IR demoider lifts off the base curves and discards the same. Any lenses stuck to their respective base
curves are aiso discarded. The loss rate due to demolding of the lens to the base curve dropped from ca. 50% to ca.
5% of the cavities processed. Further, a portion of the lens can remain attached to the base curve with another portion
remaining attached to the front curve during the demolding cycle; causing significant distortion and tearing of the lens.
The rate of this adverse event dropped from 10 to 16% of all cavities processed to ca. 0%. The following table presents
the defect rates for two runs that used TOPAS polymer on TOPAS polymer mold pairs compared with two runs that
used TOPAS polymer front curves with Polypropylene base curves (all with the same edge design).

Run # 1 2 3 4
Mold Pair T T T/P TP
Lenses lost to demold & sub. proc.  68% 42% 11% 4%
Puddies 2.4% 18.8% 1.3% 0.0%
Excess 35% 4.8% 244% 18.2%
Holes 183% 33.9% 333% 558%
Edge chips 21.0% 51.6% 1.3% 6.5%
Edge tears 429% 37.4% 141% 26%
Surface tears 0.8% 1.3% 0.0% 0.0%

Partial lenses 4.4% 3.8% 1.3% 3.0%

In more recent runs, the defect rate for holes is typically less than 5% and, for excess, typically less than 10%. Chips
run between 10 and 20% and edge tears typically less than 10%.

Claims

1. A method of making an ophthalmic lens comprising reacting lens forming mixture in a mold to form a polymer,
demoldingthe polymerfromthe mold, and processing the polymerinto 2 complete lens; wherein said mold comprises
atleast two parts, a first part having a surface for forming said polymer into a portion of said lens and a second part
having a surface for forming said polymer into a portion of said lens; said first part made from a material having a
different surface energy than said second part, characterised in that the material used to make at least one of
said parts is an amorphous polymer.

2. The method of claim 1 wherein the surface energies of the polymer used to form the first part and the polymer used
to form the second part are different by at least about 1.0 mN/m.

3. The method of claim 1 wherein the surface energies of the polymer used to form the first part and the polymer used
to form the second part are different by at least about 9.0 mN/m.

4. Themethod of claim 1 wherein saidfirst partis made from apolymerselectedfromthe group consisting of polystyrene,
polypropylene, and polyethylene and said second part is made from a polymer selected from the group consisting

Al
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of cyclic olefinic copolymer and polystyrene.
The method of claim 1 wherein the material used to make at least two of said parts is an amorphous polymer.
A mold for making ophthalmic lenses comprising at least two parts, afirst part having a surface for forming a polymer
into a portion of said lens and a second part having a surface for forming sald polymer into a portion of sald lens;
said first part made from a material having a different surface energy than said second part, characterised in that

the material used to make at least one of said parts is an amorphous potymer.

The mold of claim 6 wherein, the combination of said first and second mold parts form a cavity therebetween for
the formation of said ophthalmic lenses from the reaction of a ophthalmic lens forming mixture therebetween.

The mold of claim 7 wherein the surface energies of the material used to form the first part and the material used
to form the second part are different by at least about 1.0 mN/m.

The mold of claim 7 wherein the surface energies of the material used to form the first part and the material used
to form the second part are different by at least about 9.0 mN/m.

The mold of claim 7 wherein said first part is made from a material selected from the group consisting of polystyrene,
polypropylene, and polyethylene and said second part is made from a polymer selected trom the group consisting
of cyclic olefinic copolymer and polystyrene.

The mold of claim 7 wherein the material used to make at least two of said parts is an amorphous polymer.
The mold of claim 7 wherein the tendency of molded parts to adhere to the convex mold surface is lessened.

The mold of clalm 7 wherein, elther said first part or said second part further comprises a potymer of the formula

]

R'R? C—CR,}
Ix

wherein R? through R?3 are each independently H, a C4_g aliphatic or cycloaliphatic group; R* through R3 are each
independently H, C,_4, alkyl, cycloalkyi aryl, Cg 49 alkylene, C3. 44 cycloalkenyl groups; X + Y =1, and X=.05t0 .9.

Patentanspriiche

1.

Verfahren zur Herstellung einer ophthalmischen Linse, umfassend das Reagieren der Linsen-bildenden Mischung
in einer Form, um ein Polymer zu bilden, Entformen des Polymers aus der Form und Weiterverarbeitung des
Polymers in eine volistindige Linse; '

wobei die Form mindestens zwei Teile umfasst: einen ersten Teil, der eine Oberflache zur Bildung des Polymers
in einen Teil der Linse aufweist, und einen zweiten Teil, der eine Oberfléiche zur Bildung des Polymers in einen Teil
der Linse aufweist;

wobei der erste Teil aus einem Material hergestellt ist, das eine Oberflachenenergie aufweist, die verschieden ist

zu der des zweiten Teils,
wobei das Material, das zur Herstellung von mindestens einem der Teile verwendet wird, ein amorphes Polymer ist
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Verfahren nach Anspruch 1, wobei die Oberflichenenergien des Polymers, das verwendet wird, um den ersten Teil
zu bilden, und des Polymers, das verwendet wird, um den zweiten Teil zu bilden, um mindestens ungefihr 1,0
mN/m verschieden sind.

Verfahren nach Anspruch 1, wobel dle Oberfiichenenergien des Polymers, das verwendet wird, um den ersten Teil
zu biiden, und des Polymers, das verwendet wird, um den zwelten Teil zu bilden, um mindestens ungeféhr 9,0
mN/m verschieden sind.

Verfahren nach Anspruch 1, wobei der erste Teil aus einem Polymer hergestellt ist, das ausgewahlt ist aus der
Gruppe bestehend aus Polystyrol, Polypropylen und Polyethylen, und wobei der zweite Teil aus einem Polymer
hergestelitist, das ausgew&hit ist aus der Gruppe bestehend aus zyklischem olefinischem Copolymerund Polystyrol.

Verfahren nach Anspruch 1, wobei das Material, das verwendet wird, um mindestens zwei der Teile herzustelien,
ein amorphes Polymer ist.

Form zur Herstellung ophtalmischer Linsen, umfassend mindestens zwel Telle: einen ersten Tell, dereine Oberflache
zur Bildung eines Polymers in einen Teil der Linsen aufweist, und einen zweiten Teil, der eine Oberflache zur Bildung
des Polymers in einen Teil der Linsen aufweist:

wobei der erste Teil aus einem Material hergestellt ist, das eine Oberfidchenenergie aufweist, die verschieden ist
2u der des zweiten Teils, wobei das Material, das verwendet wird, um mindestens eines der Teile herzustellen, ein
amormphes Polymer ist.

Form nach Anspruch 6, wobei die Kombination der ersten und zweiten Formteile zur Ausbildung einer Kavitét
dazwischen zur Bildungder ophtalmischen Linsen aus der Reaktion einer ophtaimischen Linsen-bildenden Mischung
dazwischen fihrt.
Form nach Anspruch 7, wobei die Oberfidchenenergien des Materials, das verwendet wird, um-den ersten Tell zu
bilden, und des Materials, das verwendet wird, um den zweiten Teil zu bilden, um mindestens ungeféhr 1,0 mN/m
verschieden sind.

Form nach Anspruch 7, wobei die Oberflichenenergien des Materials, das verwendet wird, um den ersten Teil zu
bilden, und des Materials, das verwendet wird, um den zweiten Teil zu bilden, um mindestens ungefahr 9,0 mN/m
verschieden sind.

Form nach Anspruch 7, wobei der erste Teil aus einem Material hergesteilt ist, das ausgewéhlt ist aus der Gruppe
bestehend aus Polystyro!, Polypropylen und Polyethylen, und der zweite Teil aus einem Polymer hergestelltist, das
ausgewdhtt ist aus der Gruppe bestehend aus zykiischem olefinischen Copolymer und Polystyrol.

Form nach Anspruch 7, wobei das Material, das verwendet wird, um mindestens zwei der Teile herzustellen, ein
amorphes Polymer ist.

Form nach Anspruch 7, wobei die Tendenz der geformten Teile, an die konvexe Formoberfisiche anzuhaften, ver-
ringert ist.

Form nach Anspruch 7, wobei entweder der erste Teil oder der zweite Teil weiterhin ein Polymer mit der Formel
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umfaft wobei R? bis R3 jeder unabhéngig voneinander H, eine C,_galiphatische cder zykloaliphatische Gruppe sind;

R¢ bis R13 Jeder unabhéngig voneinander H, C,_4oalkyl, Zykioalkyl, Aryl, Cg yoAlkylen, C4 yoZykloalkenyl-Gruppen
sind; X +Y = 1 und X = 0,05 bis 0,9.

’ ]

R'R?C—CR; J
X

N

Rl

Revendications

1.

Procédé de préparation d’une lentille ophtaimique comprenant la réaction d’'un mélange de formation de lentille
dans un moule pour former un polymére, le démoulage du polymére hors du moule, et l'usinage du polymére en
une lentilie compléte ; dans lequel ledit moule comprend au moins deux parties, une premiére partie ayant une
surface pour former ledit polymere en une partie de ladite lentille et une deuxiéme partie ayant une surface pour
former ledit polymere en une partie de ladite lentille ; ladite premiére partie étant faite d'un matériau ayant une
énergie de surface différente de celle de ladite deuxieme partie, et dans lequel le matériau utilisé pour préparer au
moins Fune desdites parties est un polymére amorphe.

Procédé selon la revendication 1, dans lequel les énergies de surface du polymére utilisé pour former la premiére
partie et du polymere utilisé pour former la deuxidme partie sont différentes d’au moins environ 1,0 mN/m.

Procédé selon la revendication 1, dans lequel les énergies de surface du polymére utilisé pour former la premiére
partie et du polymére utilisé pour former la deuxiéme partie sont différentes d’au moins environ 9,0 mN/m.

Procédé selon la revendication 1, dans lequel ladite premiére partie est produite & partir d'un polymere choisi dans

-le groupe constitué par le polystyrane, le polypropylene et le polyéthylene, et ladite deuxiéme partie est produite &

partir d'un polymére cholsi dans le groupe constitué par un copolymere oléfinique cyclique et le polystyrene.

Procédé selon la revendication 1, dans lequel le matériau utilisé pour préparer au moins deux desdites parties est
un polymére amorphe.

Moule pour préparer des lentilles cphtalmiques comprenant au moins deux parties, une premiére partie ayant une
surface pour former un polymére en une partie de ladite lentille et une deuxiéme partie ayant une surface pour
former ledit polymere en une partie de ladite lentille ; ladite premiére partie étant faite d’'un matériau ayant une
énergie de surface différente de celle de ladite deuxizgme partie, dans lequel le matériau utilisé pour preparer au
moins P'une desdites parties est un polymére amorphe.

Moule selon la revendication 6, dans lequel la combinaison desdites premiére et deuxiéme parties de moule forment
une cavité entre elles pour la formation desdites ientilles ophtalmiques & partir de la réaction entre elles d'unmélange
fomant une lentille ophtalmique.

Moule selon la revendication 7, dans lequel les énergies de surface du matériau utilisé pour former la premiére
partie et du matériau utilisé pour former la deuxiéme partie sont différentes d’au moins environ 1,0 mN/m.

Moule selon la revendication 7, dans lequel les énergies de surface du matériau utilisé pour former la premiére
partie et du matériau utilisé pour former la deuxiéme partie sont différentes d’au moins environ 9,0 mN/m.
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Moule selon la revendication 7, dans lequel ladite premiére partie est produite & partir d’un matériau choisi dans le
groupe constitué par le polystyréne, le polypropyiéne et le polyéthyiéne, et ladite deuxieme partie est produite &
partir d'un polymére choisi dans le groupe constitué par un copolymere oléfinique cyclique et le polystyréne.

Moule selon Ia revendication 7, dans lequel le matériau utilisé pour préparer au moins deux desdites parties est un
polymeére amorphe.

Moule selon la revendication 7, dans lequel! la tendance des parties moulées a adhérer & la surface de moule
convexe est amoindrie.

Moule selon la revendication 7, dans lequel soit ladite premiére partie soit ladite deuxieme partie comprend en outre
un polymére de formule :

R'R? c—-CRf] y %6 c 5
X

1 Y

dans laquelle chacun de R? a R3 est indépendamment H ou un groupe aliphatique ou cycloaliphatique en Cis
chacun de R* & R13 est indépendamment H ou un groupe alkyle, cycloalkyle en C,_,,. aryle, alkyléne en Cy 40,
cycloalcényle en Cg 4; X+ Y =1, et X =0,0520,9.

10

Y

Ty
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