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Description

[0001] The present invention generally relates to a
contact lens forming mold and to a method of producing
contact lenses with higher production yield and improved
quality. By coating a contact lens forming mold with a
nano-structured fluorine-containing inorganic poly-
condensate coating solution the number of lens holes,
such as voids or areas of non uniform thickness of a
contact lens therein produced is substantially decreased.
[0002] Contact lenses from a wide range of materials
are nowadays produced in great volume in highly auto-
mated manufacturing facilities.
[0003] As this products are intended to be placed in
the eye, great care is taken to make sure that they meet
strict quality control standards. This may result in high
rejection rate and low production yields. Therefore there
is constantly a need to find cost efficient ways to control
and minimize contact lens defects.
[0004] Contact lens defects in a highly automated pro-
duction plants may be generated for several reasons,
among them the filling and closing of the contact lens
forming mold. Several attempts to reduce lens defects
have been reported, e.g. coating of the optical surfaces
of the contact lens forming molds to modify the surface
properties of the molds.
[0005] In US 5,849,222 for example the surface energy
of hydrophobic contact lens forming molds is modified to
increase wettability of the contact lens forming material
by coating the molds with a surfactant. In general, the
use of surface applied agents which improve the spread-
ing and the wetting properties of a liquid is well known
and widely exploited in connection with the manufactur-
ing of contact lenses.
[0006] Nevertheless said known coated mold systems
still leave room for improvement, particularly as regards
the lens quality and the production yield.
[0007] Contrary to any prediction, it was found that de-
creasing the wettability by coating the molds with a nano-
structured fluorine-containing inorganic polycondensate
coating solution allows to substantially decrease the
number of lens holes, such as voids or areas of non uni-
form thickness of a contact lens therein produced.
[0008] An object of the present invention is a contact
lens forming mold which comprises two mold halves, fe-
male and male mold half, characterized in that at least
a mold half of the mold is coated with a solution which
modifies the surface energy characteristic of the surface
thereby decreasing the wettability by a lens forming ma-
terial according to claim 1.
[0009] Another object of the present invention is a
method to form a contact lens comprising dosing the con-
tact lens forming material into a contact lens forming
mold, crosslinkning the material by actinically curing the
mold thereby forming a contact lens. The method char-
acterized in that at least one optical surface of contact
lens forming mold is coated with a solution which modifies
the surface energy characteristic of the surface thereby

decreasing the wettability by the lens forming material
according to claim 8.
[0010] In a preferred aspect of the invention, the coat-
ing is a nano-structured fluorine-containing inorganic
polycondensate coating solution.
[0011] The solution preferably contains polyconden-
sates based on one or more compounds of elements M
of the main groups III to V and the subgroups II to IV of
the periodic system of elements, said compounds being
capable of hydrolytic polycondensation, whereby in
these polycondensates, at least one organic group G
having at least 2 aliphatic carbon atoms to which at least
one fluorine atom is bonded, is bonded to at least part of
the central atoms M either directly via one of the carbon
atoms or via a linking group A.
[0012] The mold is preferably a reusable mold made
of glass or quartz. The contact lens forming material is
preferably a modified polyvinyl alcohol prepolymer as dis-
closed in EP-A-641806, for example nelfilcon (available
from Ciba Vision Corporation, Atlanta, USA).
[0013] The solution is preferably the solution sold un-
der the trade name of KERONA SichtKlar®.
[0014] The contact lens is preferably manufactured
within the coated mold in an highly automated contact
lens production plant.

BRIEF DESCRIPTION OF THE DRAWING

[0015]

Figure 1a shows a non coated female contact lens
forming mold.

Figure 1b shows a female contact lens forming mold
coated according to the present invention.

Figure 2 shows schematically how KERONA Sich-
tKlar® solution distributes on a glass mold.

[0016] Contact lenses, which are to be manufactured
economically in large unit numbers, are preferably man-
ufactured by the so-called mold or full-mold process. In
these processes, the lenses are manufactured into their
final shape within a lens forming mold, so that there is
no need to subsequently finish the surfaces of the lenses,
nor to finish the edges. Molding processes are described
for example in WO-A-87/04390 or in EP-A-0367513. Af-
ter manufacture, the lens is inspected, then packaged
and subjected to heat sterilisation.
[0017] Generally a contact lens forming mold compris-
es at least two mold halves, i.e. female and male mold
half. The female mold half defines a first molding (or op-
tical) surface and the male mold half defines a second
molding (or optical) surface. The female and male mold
halves are configured to receive each other such that a
lens forming cavity is formed between the first molding
surface and the second molding surface. The molding
surface of a mold half is the cavity-forming surface of the
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mold and is in direct contact with lens-forming material.
The two mold halves preferably are not touching each
other but have a thin gap of annular design arranged
between them. The gap is connected to the mold cavity,
so that excess lens material can flow away into the gap.
The two opposite surfaces of a contact lens are defined
by the two optical surfaces while the edge is defined by
the spatial limitation of actinic irradiation rather than by
means of mold walls.
[0018] To manufacture a contact lens, first of all a cer-
tain amount of a flowable starting material is placed in a
mold half, preferably the female mold half. Afterwards,
the mold is closed by placing the other mold half thereon.
The subsequent polymerisation or crosslinking of the
starting material takes place by radiation with UV light,
or by heat action, or by another non-thermal method.
[0019] According to the present invention at least one
optical surface of the contact lens forming mold is coated
with a solution which modifies the surface energy char-
acteristic of the surface thereby decreasing the wettability
by the lens forming material.
[0020] As a consequence of the coating, the spreading
of the lens forming material towards the centre of the
mold is retarded and the air inclusion during the closing
of the mold is substantially decreased. This results in
higher quality contact lenses with a reduced number of
lens holes, such as voids or areas of non uniform thick-
ness and ultimately in an improved production yield.
[0021] Figure 1 a shows an un-coated female mold 1
made of glass. The hydrophilic contact lens forming ma-
terial 2 spreads towards the center of the mold. Figure
1b shows a glass female mold coated with KERONA
SichtKlar® 3, the spreading of the hydrophilic contact
lens forming material towards the center of the mold is
retarded. The slower spreading of the lens forming ma-
terial prevents the absorption of air bubbles while the
mold is still open.
[0022] The coating solution which is employed may be
schematically defined as an organic-inorganic nano-
structured solution because it contains organic groups 4
bonded to inorganic groups 5 and encapsulating nano-
particales 6. Given its organic-inorganic structure, the
coating solution is suitable for forming a durable coating
on both hydrophilic and hydrophobic substrates.
[0023] Figure 2 shows schematically how the coating
solution distributes on a glass forming mold 1. First the
solution is spread on the mold, where the organic 4, in-
organic 5 and nano-structured 6 components starts to
orient. After the evaporation of the volatile compounds,
the solution results in an ultra thin coating on the mold
surface wherein the inorganic part 5 disposes in close
contact with the hydrophilic substrate 1.
[0024] On the contrary the inorganic part 5 would re-
main exposed whenever a hydrophobic substrate is em-
ployed.
[0025] A decrease in wettability is therefore achieved
when using the organic-inorganic nano-structured coat-
ing on a hydrophobic mold in combination with a hydro-

phobic contact lens forming material, or when using the
organic-inorganic nano-structured coating on a hy-
drophilic mold in combination with a hydrophilic contact
lens forming material.
[0026] The coating solution preferably contains a na-
no-structured fluorine-containing inorganic polyconden-
sate solution.
[0027] More preferably the coating solution contains
polycondensates of one or more compounds of elements
M of the main groups III to V and the subgroups II to IV
of the periodic system of elements, said compounds be-
ing capable of hydrolytic polycondensation, whereby in
these polycondensates, at least one organic group G
having at least 2 aliphatic carbon atoms to which at least
one fluorine atom is bonded, is bonded to at least part of
the central atoms M either directly via one of the carbon
atoms or via a linking group A.
[0028] The element M from the main groups III to V
and the subgroups II to IV of the periodic system of ele-
ments may be at least one element selected from silicon,
aluminium, boron, tin, zirconium, titanium, vanadium and
zinc, with Si, AI, Ti and Zr being preferred, and with Si
being most preferred. In particular, preferably 75% to
100%, most preferably 90% to 100% of all central atoms
of the polycondensates present in the coating composi-
tion are silicon, aluminium, titanium and/or zirconium at-
oms.
[0029] Usually, organic groups G are bonded to at least
0.1 % (preferably at least 0.5% and most preferably at
least 1%) of all the central atoms M present in the above
polycondensates, said groups having at least 3 (prefer-
ably at least 4 and most preferably at least 5) aliphatic
carbon atoms, to which respectively at least one and pref-
erably at least two fluorine atoms are bonded. These
groups G-are preferably partly fluorinated alkyl-and/or
alkenyl groups. These groups may also be e.g. groups
derived from fluorinated alkane and alkene acids. In
these cases, they may be introduced into the poly-
condensates e.g. by forming a chelate of the correspond-
ing acid with a starting compound of e.g. Al, Ti or Zr ca-
pable of hydrolysis, and the above compound group A is
thus a chelate-forming group which leads to the structure

[0030] Examples of partly fluorinated groups G, which
may be used according to the invention (and are also
preferred according to the invention) are groups which
possess aliphatic carbon atoms, to which a total of 2 to
30 (preferably 3 to 25, more preferably 5 to 20, most
preferably 8 to 18) fluorine atoms are bonded, and which
(at least in the case of the direct bonding of G to M) are
each separated from the central atom M by at least 2
atoms (preferably carbon atoms).
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[0031] In the above-indicated number of fluorine atoms
which are bonded to aliphatic carbon atoms, those fluo-
rine atoms that are possibly bonded in another way, e.g.
to aromatic carbon atoms (e.g. in the case of C6F4) are
not taken into account. It is also possible for one or more
fluorine atoms to be found on one aliphatic carbon atoms,
from which a double or triple bond is formed. With regard
to the accessibility of the corresponding starting sub-
stances [i.e. the (partly) hydrolysable compounds of el-
ements M], fluorine-containing groups are preferred,
which are bonded directly to preferably silicon atoms.
Specific examples of such fluorine-containing groups are
e.g.:

CF3CH2CH2-, C2F5CH2CH2-, C4F9CH2CH2-, n-C6-
F13CH2CH2-, n-C8F17CH2CH2-, n-C10F21CH2CH2-
and i-C3F7O-(CH2)3-.

[0032] Of these groups, n-C6F13CH2CH2-, n-
C8F17CH2CH2- and n-C10F21CH2CH2- are preferred in
particular. Of course, other fluorine-containing groups G
may also be used according to the invention, as well as
mixtures of different fluorine-containing groups G.
[0033] Preferably, at least one (e.g. one or two) non-
hydrolysable or non-hydrolysing organic group with a
functional grouping Z is also found on at least one part
of the central atoms M of the polycondensates. A "non-
hydrolysing" organic group is understood to be a group
which, in principle, is open to hydrolysis, but under the
given conditions does not actually hydrolyse during the
production of the polycondensates, the coating and the
subsequent drying and/or curing. Examples of the latter
groups include e.g. also the above chelate-forming
groups A. Preferably one or two (preferably one) non-
hydrolysable or non-hydrolysing groups (in addition to
groups G) are respectively bonded to at least 0.1 % and
preferably at least 0.5% of the central atoms M in the
polycondensates. These groups may be selected e.g.
from functionalised (substituted) alkyl (preferably
C1-4-alkyl, e.g. methyl, ethyl, propyl and butyl), alkenyl
(preferably C2-4-alkenyl, e.g. vinyl, 1-propenyl, 2-prope-
nyl and butenyl), alkinyl (preferably C2-4-alkinyl, e.g. ethi-
nyl and propinyl) and functionalised aryl (preferably
C6-10-aryl, e.g. phenyl and naphthyl), whereby the groups
that are different from alkyl groups and aryl groups may
also optionally have one or more substituents [e.g. chlo-
rine, bromine, hydroxy, alkoxy, epoxy, (optionally substi-
tuted) amino, etc.]. The above alkyl radicals also include
the corresponding cyclic and aryl-substituted radicals,
e.g. cyclohexyl and benzyl, while the alkenyl and alkinyl
groups may similarly be cyclic and the said aryl groups
should also include alkaryl groups (e.g. tolyl and xylyl).
Especially preferred groups are groups which possess
an (optionally multiply) unsaturated carbon-carbon bond
and/or which have a highly reactive functional group such
as epoxy. Of the unsaturated groups, those which pos-
sess a (meth)acryloxy radical, [preferably a (meth)acry-
loxy-C1-4-alkyl radical, e.g. (meth)acryloxypropyl] may

be mentioned in particular. The presence of such groups
in the corresponding polycondensates has the advan-
tage that after coating with the coating liquid, a double
hardening effect can take place, namely a reaction be-
tween the functional groups Z [e.g. a thermally or photo-
chemically induced linking of the unsaturated organic
radicals by means of (radical) polymerisation or ring-
opening polymerisation in the case of epoxide rings] and
thermal completion of the polycondensation [e.g. by split-
ting water from M-OH-groups that are still present]. Of
course, in the polycondensates, non-functionalised alkyl
and aryl groups may also be present on-central atoms
M, especially those which are derived from long-chain
saturated fatty acids (in this case they are preferably
bound to the central atom through a chelate-forming
group A).
[0034] Examples of hydrolysable groups in the starting
compounds (which are used not necessarily as mono-
meric compounds, but already as appropriate pre-
condensates of compounds of one or more elements M)
are - in part dependent on the central atom M - halogen,
F, Cl, Br and I, preferably Cl and Br), alkoxy (preferably
C1-4-alkoxy, e.g. methoxy, ethoxy, n-propoxy, i-propoxy
and butoxy) , aryloxy (preferably C6-10-aryloxy, e.g. phe-
noxy), acyloxy (preferably C1-4-acyloxy, e.g. acetoxy and
propionyloxy) and acyl (e.g. acetyl).
[0035] Apart from the above-mentioned hydrolysable
groups, further groups which may be mentioned and
which are likewise suitable are hydrogen and alkoxy rad-
icals with 5 to 20, preferably 5 to 10 carbon atoms, and
halogen- and alkoxy-substituted alkoxy groups (e.g. β-
methoxyethoxy).
[0036] Since the hydrolysable groups are practically
no longer present in the finished coating, but are lost
through hydrolysis (and condensation), the hydrolysis
products have to be removed sooner or later in the proc-
ess in any appropriate manner (especially if such a hy-
drolysis product in the coating composition used accord-
ing to the invention might exert an unfavourable affect
on the material to be coated or on its components). The
hydrolysable groups that are preferred in particular are
those which do not bear any substituents and lead to
hydrolysis products of a low molecular weight, e.g. lower
alcohols such as methanol, ethanol, propanol and bu-
tanols. The last-mentioned hydrolysable groups are also
preferred, because they have practically no effect on the
pH value during hydrolysis (in contrast to e.g. halogen).
[0037] In addition to the above-described polyconden-
sates and optionally water and hydrolysis products from
hydrolysis of the starting compounds, other components
may also be present in the coating composition used ac-
cording to the invention. Of course, these must not exert
a harmful effect on the material to be coated.
[0038] In most cases, therefore, the coating composi-
tion used according to the invention contains a solvent
for adjusting the viscosity of the preserving liquid. This
solvent may be water and/or organic solvents. Of the
organic solvents, those that may be named in particular
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are conventional solvents for lacquers and especially the
lower alcohols, e.g. methanol, ethanol, propanol and the
butanols, since as a rule they are already formed as by-
products of the polycondensation reaction using the pre-
ferred starting materials (see above). Of course, mixtures
of solvents can also be used, e.g. mixtures of the by-
products formed through the hydrolysis reaction (e.g. al-
cohols) and other (preferably readily volatile) solvents,
e.g. ethers, ketones, esters and (aliphatic or aromatic)
hydrocarbons. The total content of solids in the coating
composition used according to the invention is normally
10% to 75%, preferably 15% to 50%, most preferably
20% to 40% (all are percent by weight).
[0039] In the case, in particular, where at least part of
the non-hydrolysable or non-hydrolysing organic groups
which are bonded to central atoms M possesses reactive
multiple bonds and/or other reactive groups (e.g. epoxy
rings), the coating composition may also contain com-
pounds which can react with such groups or groupings
in the manner of a thermally or photochemically induced
reaction. It may then prove expedient, e.g. in the pres-
ence of non-hydrolysable or non-hydrolysing organic
groups with a carbon-carbon double or triple bond [e.g.
(meth)acryloxyalkyl groups], to add organic unsaturated
compounds to the coating composition, which can then
copolymerise with these unsaturated groups of the poly-
condensates. Examples of such unsaturated organic
compounds are styrene, acrylic acid, methacrylic acid or
corresponding derivatives (e.g. esters, amides, nitriles)
of the above-named acids. These compounds may also
be partly or per-fluorinated. In this way, compounds may
be used, which possess (per)fluorinated groups, which
react during the preparation of the coating composition
or the polycondensates with non-hydrolysable or non-
hydrolysing non-fluorinated groups, and thereby yield
fluorinated groups (e.g. by reacting S-H- or N-H- groups
with hexafluoropropene oxide). It is also possible to use
the above organic compounds not as such, but in the
form of surface-modifying agents, which are found on
particles of a nano-scale (e.g. filler particles). It is thus
possible to incorporate nano-scale particles in a homo-
geneous distribution into the final coating. These parti-
cles render the coating resistant e.g. to rubbing or
scratches, without impairing its transparency. As regards
the surface modification of nano-scale (ceramic) parti-
cles, reference may be made e.g. to WO-A-93/21127.
Furthermore, e.g. in the case where epoxy-containing
organic groups are present on central atoms M, the coat-
ing liquid may contain compounds which can enter into
(catalytic) ring-opening polymerisation with the epoxy
rings, such as hydroxyl-containing and amine-group-
containing compounds (e.g. phenols).
[0040] By adding the above-mentioned organic com-
pounds, which can react with functionalised organic
groups (preferably) present on the central atoms M of
the polycondensates used according to the invention, it
is possible to adjust the properties of the resulting coating
to the special circumstances (type, quality and intended

use of the material to be coated etc.).
[0041] In particular, if the organic groups in the poly-
condensates of the coating composition used according
to the invention are groups with unsaturated carbon-car-
bon bonds, the coating composition preferably also con-
tains a catalyst for the thermally and/or photochemically
induced curing of the polycondensates applied to the
substrate. Further, a photopolymerisation initiator may
be added. Preferably, the photoinitiators are selected
from the commercially available examples: Irgacure®

184 (1-hydroxycyclohexyl-phenylketone). Irgacure® 500
(1-hydroxycyclohexyl-phenylketone, benzophenone
and other photoinitiators of the Irgacure® type which are
available from Ciba Specialty Chemicals, Basel, Switzer-
land; Darocur® 1173, 1116, 1398, 1174 and 1020 (avail-
able from Ciba Specialty Chemicals, Basel, Switzerland),
benzophenone, 2-chlorothioxanthone, 2-methylthioxan-
thone, 2-isopropylthioxanthone, benzoin, 4,4’-dimethoxy
benzoin, benzoin ethyl ether, benzoin isopropyl ether,
benzyl dimethylketal, 1,1,1-trichloroacetophenone, di-
ethoxyacetophenone and dibenzosuberone.
[0042] The thermal initiators which may be used are,
inter alia, organic peroxides in the form of diacyl perox-
ides, peroxydicarbonates, alkyl peresters, dialkyl perox-
ides, perketals, ketone peroxides and alkylhydroperox-
ides. Specific examples of such thermal initiators are
dibenzoyl peroxide, tert.-butyl perbenzoate and azobi-
sisobutyronitrile.
[0043] Where epoxy rings are present, the usual ring-
opening catalysts may be present in the coating compo-
sition, e.g. tertiary amines (e.g. imidazole and derivatives
thereof).
[0044] The above initiators are added to the coating
composition in the usual quantities. For example, the in-
itiator may be added in an amount of e.g. 0.5% to 2% by
weight (based on the total quantity) to a coating compo-
sition containing 30% to 50% by weight of solids.
[0045] The coating composition produced may be
brought into contact with the contact lens forming mold
to be coated preferably as such or after partial or almost
complete removal of the solvent employed or of the sol-
vent formed during the reaction (e.g. the alcohols result-
ing from hydrolysis of the alkoxides) and/or after adding
an appropriate solvent for the purpose of lowering the
viscosity. Conventional additives may-still be added, at
latest before using the coating composition, e.g. colour-
ing agents (pigments, dyes etc.), oxidation inhibitors, lev-
elling agents, UV absorbers, fillers and the like.
[0046] The usual coating processes used to coat the
mold are e.g. dipping, flooding, drawing, casting, spin-
ning, spraying and brushing.
[0047] After the optionally conducted drying (prefera-
bly at room temperature or at slightly elevated tempera-
ture), the coating composition may be cured thermally
and/or by irradiation in known manner, depending on the
type or presence of an initiator.
[0048] In the case of thermal curing, the curing tem-
peratures are preferably at least 50°C, most preferably
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at least 90°C. The maximum curing temperature is de-
termined, inter alia, also by the thermal resistance of the
substrate to be coated. Preferably, the curing tempera-
tures may not exceed 250°C, and particularly may not
exceed 180°C.
[0049] Lens forming molds may be made by all mate-
rials known in the art for making molds. Example are
polymeric materials, such as polyethylene, polypropyl-
ene, polystyrene, PMMA, Topas® COC grade 8007-S10
(clear amorphous copolymer of ethylene and nor-
bornene, available from Ticona GmbH of Frankfurt, Ger-
many), or quartz, glasses or sapphire. The molds may
be one-way or reusable molds. Reusable molds following
the production of a lens, may be cleaned rapidly and ef-
fectively from the uncrosslinked prepolymer and other
residues, using water or a suitable solvent, and can be
dried with air.
[0050] The coating maybe applied on both female and
male optical surfaces or only on one optical surface pref-
erably on the female optical surface.
[0051] Any lens-forming materials known in the art may
be used in the invention. Preferred lens-forming materials
are capable of forming hydrogels. A lens-forming material
may be made up of vinylic monomers like HEMA (hy-
droxyethylmethacrylate) or may comprise one or more
prepolymers, optionally one or more vinylic monomers
and/or macromers and optionally further include various
components, such as photoinitiator, visibility tinting
agent, fillers, and the like. It should be understood that
any silicone-containing prepolymers or any silicone-free
prepolymers can be used in the present invention. While
the selection of a lens-forming material is largely deter-
mined upon the final modality of use of the final contact
lens, the presently preferred lens material is a modified
polyvinyl alcohol prepolymer as disclosed in EP-A-
641806, for example nelfilcon (available from Ciba Vision
Corporation, Atlanta, USA). Nelfilcon is particularly pre-
ferred because it is water soluble and finished lens of
optical quality can be produced from it within a few sec-
onds, without the necessity for subsequent extraction or
finishing steps.
[0052] In a preferred embodiment, where a lens-form-
ing material is a modified polyvinyl alcohol prepolymer,
reusable molds made of glass are employed and the lens-
forming material is cured actinically under a spatial limi-
tation of actinic radiation to form a colored contact lens.
The optical surface of the female mold has been previ-
ously coated with the nano-structured solution as in the
embodiments above. The solution preferably comprises
perfluor groups modified polysiloxan (<5.00%) and sol-
vents such as 2-propanol (>90.00%), ethanol (<5.00%)
and methanol(<0.20). The solution is preferably the so-
lution sold under the trade name of KERONA SichtKlar®.
[0053] The contact lens forming process is extensively
described in WO-A-98/42497. The lens-forming material
is dosed into the female mold. The female mold is sub-
sequently mated with the male mold and closed. The
contact lens is then formed by curing the mold with the

an actinic radiation preferably UV radiation.
[0054] Preferably the lens is formed within a fully au-
tomated production plant wherein the lens formed as de-
scribed above and subsequently inspected and pack-
aged. An example of a production plant is described also
in WO-A-98/42497.
[0055] In this case the coating may be applied to the
mold optical surface/s off line during the periodical main-
tenance of the molds which is preferred or a selected
station maybe integrated in the production plant to apply
the coating directly on line before the dosing of the con-
tact lens forming material into the mold. In the last case,
the coating may be applied in a tampon like manner.

Examples

Example 1

[0056] A test on a semi-automatic contact les produc-
ing plant was performed employing quartz molds. The
coating solution was the solution sold under the trade
name of KERONA SichtKlar® and the contact lens form-
ing material was nelfilcon. The test was performed on
three different tracks and 36 lenses were produced on
each track.

On track 1 only the female mold half was coated;
On track 2 none of the mold half was coated;
On track 3 only the male mold half was coated;

[0057] After the removal of the lens from the mold and
before a new dosing step the molds were cleaned and
dried by an external cleaning module with water and pres-
surized air.
[0058] The results are the following:

Track 1 produced 36 lenses, none with bubbles;
Track 2 produced 34 lenses, 23 with babbles;
Track 3 produced 23 lenses, none with bubbles.

[0059] In a second test the coated female mold of track
1 were employed on track 2 resulting in lenses without
bubbles.
[0060] In a third test the original female mold of track
2 were coated resulting again in lenses without bubbles.
[0061] The unequivocal evidence found is that there
is no influence of the dosing step (different on different
tracks) or of the individual mold surface. The production
of lenses without bubbles is therefore correlated to the
coating of the mold surface.

Claims

1. A contact lens forming mold which comprises two
mold halves, female and male mold half, and at least
one mold half comprises a coating characterized
in that said coating decreases the wettability by a
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lens forming material dosed into the mold thereby
retarding the spreading of the lens forming material
towards the center of the mold.

2. A contact lens forming mold of claim 1 wherein the
mold is made of glass or quartz.

3. A contact lens forming mold of claim 1 and 2 wherein
the contact lens forming material is a modified poly-
vinyl alcohol prepolymer.

4. A contact lens forming mold of claims 1 to 3 wherein
the coating is on the female mold half.

5. A contact lens forming mold of anyone of the pre-
ceding claims wherein the coating is a nano-struc-
tured fluorine-containing inorganic polycondensates
coating solution.

6. A contact lens forming mold of claim 5 wherein the
coating comprises polycondensates of one or more
compounds of elements M of the main groups III to
V and the subgroups II to IV of the periodic system
of elements, said compounds being capable of hy-
drolytic polycondensation, whereby in these poly-
condensates, at least one organic group G having
at least 2 aliphatic carbon atoms to which at least
one fluorine atom is bonded, is bonded to at least
part of the central atoms M either directly via one of
the carbon atoms or via a linking group A.

7. A contact lens forming mold of claim 6 wherein the
element M is selected from the group consisting of
silicon, aluminium, boron, tin, zirconium, titanium,
vanadium and zinc, with Si, Al, Ti and Zr being pre-
ferred, and Si being most prerferred.

8. A method to manufacture a contact lens comprising
the steps of dosing a contact lens forming material
in a mold half of the mold of claim 1,

closing the mold by placing the other mold half
thereon,
crosslinking the contact lens forming material in
the mold by actinic or thermal radiation.

9. A method of claim 8 wherein the contact lens forming
material is PVA and the mold is a glass mold.

Patentansprüche

1. Kontaktlinsen-bildende Form umfassend zwei
Formhälften, einer weiblichen und einer männlichen
Formhälfte, und mindestens eine dieser Formhälften
umfassend eine Beschichtung, wobei die Beschich-
tung dadurch gekennzeichnet ist, dass sie die Be-
netzbarkeit duch ein in die Form dosiertes linsenbil-

dendes Material reduziert und dadurch die Ausbrei-
tung des linsenbildenden Materials in Richtung des
Zentrums der Form verzögert.

2. Kontaktlinsen-bildende Form gemäss Anspruch 1
wobei die Form aus Glas oder Quarz gebildet ist.

3. Kontaktlinsen-bildende Form gemäss Anspruch 1
und 2 wobei das linsenbildende Material ein modifi-
ziertes Polyvinylalkohol-Präpolymer ist.

4. Kontaktlinsen-bildende Form gemäss Ansprüchen 1
bis 3 wobei die Beschichtung auf der weiblichen
Formhälfte ist.

5. Kontaktlinsen-bildende Form gemäss einem der vor-
angehenden Ansprüche wobei die Beschichtung ei-
ne nano-strukturierte, fluor-enthaltende, anorgani-
sche Polykondensat-Beschichtungslösung ist.

6. Kontaktlinsen-bildende Form gemäss Anspruch 5
wobei die Beschichtung Polykondensate aus einer
oder mehreren Verbindungen des Elements M der
Hauptgruppen III bis V und der Untergruppen II bis
IV des Periodensystems der Elemente enthält, wo-
bei diese Verbindungen fähig sind zur hydrolyti-
schen Polykondensation, wobei in diesen Polykon-
densaten, mindestens eine organische Gruppe G
vorhanden ist, die mindestens 2 aliphatische Koh-
lenstoffatome hat an die mindestens ein Fluoratom
gebunden ist, und die mindestens an einen Teil der
Zentralatome M entweder direkt oder über eines der
Kohlenstoffatome oder über eine Verknüpfungs-
gruppe A gebunden ist.

7. Kontaktlinsen-bildende Form gemäss Anspruch 6
wobei das Element M ausgewählt ist aus der Gruppe
bestehend aus Silizium, Aluminium, Bor, Zinn, Zir-
konium, Titan, Vanadium und Zink, vorzugsweise Si,
Al, Ti und Zr, und besonderes bevorzugt Si.

8. Verfahren zur Herstellung einer Kontaktlinse umfas-
send die Schritte
Dosieren eines linsenbildenden Materials in eine
Formhälfte der Form gemäss Anspruch 1,
Schliessen der Form durch Platzieren der anderen
Formhälfte auf der Ersten, Vernetzen des linsenbil-
denden Materials in der Form durch actinische oder
thermische Strahlung.

9. Verfahren gemäss 8 wobei das linsenbildende Ma-
terial PVA ist und die Form eine Glasform ist.

Revendications

1. Moule pour former une lentille de contact, compre-
nant deux moitiés de moule, une moitié mâle et une
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moitié femelle, et au moins une moitié de moule com-
portant un revêtement, caractérisé en ce que ledit
revêtement réduit la mouillabilité par un matériau
constituant la lentille ajouté dans le moule en une
certaine dose, et retarde ce faisant l’étalement du
matériau constituant la lentille vers le centre du mou-
le.

2. Moule pour former une lentille de contact selon la
revendication 1, ledit moule étant en verre ou en
quartz.

3. Moule pour former une lentille de contact selon la
revendication 1 ou 2, dans lequel le matériau cons-
tituant la lentille est un prépolymère d’alcool polyvi-
nylique modifié.

4. Moule pour former une lentille de contact selon les
revendications 1 à 3, dans lequel le revêtement est
déposé sur la moitié de moule femelle.

5. Moule pour former une lentille de contact selon l’une
quelconque des revendications précédentes, dans
lequel le revêtement est une solution de revêtement
à base de polycondensats inorganiques fluorés na-
nostructurés.

6. Moule pour former une lentille de contact selon la
revendication 5, dans lequel le revêtement com-
prend des polycondensats issus d’un ou de plusieurs
composés d’éléments M des groupes principaux III
à V et des sous-groupes II à IV du système périodi-
que des éléments, lesdits composés étant capables
de polycondensation hydrolytique, où par consé-
quent, dans ces polycondensats, au moins un grou-
pe organique G porteur d’au moins 2 atomes de car-
bone aliphatiques auxquels au moins un atome de
fluor est lié, est lié à une partie au moins des atomes
centraux M, soit directement via l’un des atomes de
carbone, soit par l’intermédiaire d’un groupe de
liaison A.

7. Moule pour former une lentille de contact selon la
revendication 6, dans lequel l’élément M est choisi
dans le groupe constitué par le silicium, l’aluminium,
le bore, l’étain, le zirconium, le titane, le vanadium
et le zinc, de préférence parmi Si, Al, Ti et Zr, Si étant
tout particulièrement préféré.

8. Procédé de fabrication d’une lentille de contact com-
prenant les étapes consistant à ajouter en une cer-
taine dose, dans une moitié de moule du moule selon
la revendication 1, un matériau constituant la lentille,
à fermer le moule en disposant sur celui-ci l’autre
moitié de moule, et à réticuler dans le moule le ma-
tériau constituant la lentille à l’aide d’un rayonnement
actinique ou thermique.

9. Procédé selon la revendication 8, dans lequel le ma-
tériau constituant la lentille est un alcool polyvinyli-
que, et le moule est un moule en verre.
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