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Description

Field of the Invention

[0001] The present invention relates to removable coatings for ophthalmic lenses and lens blanks ("lens elements").
More particularly, the invention relates to protective coatings for ophthalmic lens elements having a hydrophobic surface.
The invention also provides methods for coating ophthalmic lens elements having a hydrophobic topcoat.

Background of the Invention

[0002] Ophthalmic lenses are formed from materials such as glass and transparent plastics. Some of the plastics that
are used for the manufacture of ophthalmic lenses include thermoplastic polycarbonate and thermoset materials such
as CR-39™ Finalite™ (a registered trademark of Sola International Inc.) and Spectralite™ (a registered trademark of
Sola International Inc.).

[0003] It has become customary to coat ophthalmic lenses with coatings to provide an improvement in properties. For
example, abrasion resistant coatings are used to form a hard coating on an ophthalmic lens, whilst anti-reflection coatings
including a hydrophobic surface are used to reduce residual reflections. The hydrophobic surface in the latter coatings
makes the surface of the anti-reflection coating easier to clean, as it is easier to remove greasy markings or stains such
as those caused by touching the lens. A range of ophthalmic lenses having a hard (abrasion resistant) coating, an anti-
reflection coating and a hydrophobic topcoat are now available commercially.

[0004] Protective coatings are generally used to protect one or more surfaces (or coatings thereon) of a lens during
the normal shipping, handling and processing steps that occur after lens manufacture. Usually, once the lens has reached
its destination, the protective coating is removed to reveal a lens surface that is relatively unaffected by the shipping,
handling and processing steps. Protective coatings can also be used to mask a surface of a lens during post processing
steps. Forexample, there is often a need to carry out further processing steps on the edge of a lens after lens manufacture
without affecting the front or back surfaces of the lens. In this case, protective coatings are used to mask the front and/or
back surface of the lens to prevent alteration or damage during the edge treatment. An example of an edge treatment
where protective coatings may be used is edge coloring wherein a lens edge may need to be coated with a colored
coating for aesthetic purposes. During application of the edge coating, the lens surface needs to be protected to prevent
inadvertent application of the colored coating material to the optical surface of the lens.

[0005] An example of a temporary protective coating is disclosed in French patent application FR2860303, wherein
a peelable film is adhered electrostatically to an outer layer of an optical lens. The outer layer is an anti-slip inorganic
layer that is mechanically damaged or removed by friction and/or contact. In this case, the inorganic layer provides anti-
slip properties to enable the lens to be edged, whilst the peelable film protects the anti-slip layer from inadvertent damage
or removal by friction during normal transport and handling.

[0006] However, the use of hydrophobic topcoats on ophthalmic lenses has led to problems with the use of protective
coatings on lenses. More specifically, there have been difficulties associated with protective coatings not adhering
sufficiently to the hydrophobic topcoats, so that the protective properties of the coating may be compromised.

[0007] To the best of the Applicant’s knowledge there is no removable coating for a hydrophobic surface of a lens
element that is robust enough for normal handling of the lens element, and that does not interfere with further processing
such as power checks, marking, edging and edge colouring. The present invention aims to provide a coating that
overcomes or reduces at least one of the problems with known coatings and processes.

[0008] Throughout this specification reference may be made to documents for the purpose of describing various
aspects of the invention. However, no admission is made that any reference cited in this specification constitutes prior
art. In particular, it will be understood that the reference to any document herein does not constitute an admission that
any of these documents forms part of the common general knowledge in the art in any country. The discussion of the
references states what their authors assert, and the applicant reserves the right to challenge the accuracy and pertinency
of any of the documents cited herein.

[0009] WO 2005/015270 discloses a method of forming a removable protective coating according to the preamble of
claim 1 and a lens according to the preamble of claim 18 having a protective film comprising a chlorinated olefin resin
or PET.

Summary of the Invention

[0010] The present invention provides a method according to claim 1.

[0011] The present invention also provides a removable protective coating adhered to a hydrophobic surface of an
ophthalmic lens element according to claim 18.

[0012] Preferred features are defined in the dependent claims.
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[0013] The film forming polymer is a polymer selected from the list including styrene polymers, cellulose polymers and
poly(meth)acrylate polymers, poly vinyl acetate, polyvinyl phenol, polyvinyl pyrrolidone, and poly (vinyl pyrolidone co-
vinyl acetate). Preferred styrene polymers include polystyrene. Preferred cellulose polymers include ethyl cellulose and
hydroxy propyl cellulose. Preferred poly(meth)acrylate polymers include poly (methyl methacrylate) and poly (ethyl
methacrylate).

[0014] As previously described, there has been a problem in the past with forming coatings on hydrophobic surfaces
of ophthalmic lens elements. However, the inventors have now found that it is possible to form a protective coating that
adheres sufficiently to a hydrophobic surface of an ophthalmic lens element to allow the lens element to be handled and
processed without the protective coating detaching therefrom . The protective coating is robust enough for normal
handling, and it does not interfere with further processing steps such as power checks, marking, edging and edge
colouring. However, the adhesion of the coating to the hydrophobic surface is also such that the coating can be removed
to expose the hydrophobic surface after the further processing steps have been carried out. For example, the protective
coating may be removed from the lens element by peeling it away from the surface or washing the lens element with
water after the further processing steps have been completed.

[0015] The presentinvention permits a number of processing operations to be carried out on ophthalmic lens elements
without the difficulties that have been associated with having a hydrophobic surface on the lens element. For example,
the protective coating of the present invention provides an anti-slip surface. Hydrophobic surfaces present difficulties
during edging of lenses because the hydrophobic surface tends to make the lens slip when the lens is clamped in an
edging machine. However, by forming a protective coating of the present invention on the hydrophobic surface, the
adherence between an adhesive pad on a clamping member of the edging machine and the lens surface can be improved
significantly.

[0016] It has also been discovered that the protective coating of the present invention can be removed from a lens
element without removing ink markings on the surface of the lens element. This enables lens elements to be marked
for further processing and subsequently overcoated with the protective coating prior to edging. After edging, the protective
coating can be removed without significantly affecting the markings.

[0017] The protective coating of the present invention can also be used to protect the optical surfaces of lens elements
during processing operations that could affect the optical surfaces of the lens elements. For example, in a lens edge
colouring process, a lens edge colour material is applied by brushing, rubbing or spraying it onto an edge of a lens.
However, the optical surfaces of the lens can easily be marred by any edge colouring material that is inadvertently
applied. This is especially a problem when the edge colour material is sprayed onto the edges of the lens because the
over-spray can easily contaminate the optical surfaces. When this happens a cleaning step has to be added to clean
the lenses. With the protective coating of the present invention, after edging, the lens edge is exposed and the edge
colour material can be more readily applied on the edge only. The protective coating can be removed later so that
contamination of the optical surfaces can be prevented.

[0018] Another example of a use of a removable coating for hydrophobic coated lens element is the protection of a
lens element surface, while the second surface is being coated. In a vacuum deposition procedure such as the one used
for the application of antireftectioh lens element surfaces, the first surface of a lens elementis coated with the antireflection
layers, the lens element is then flipped to expose the uncoated side for coating. During the deposition of the layers on
the second side, it is often observed that the surface properties of the coated layers on the first surface of the lens
element can be modified. A protective removable coating prevents such an undesirable effect. The protective coating
may also be used to prevent surfaces from back spray during vacuum deposition of anti-reflection layers.

General Description of the Invention

[0019] The present invention, and embodiments thereof, will now be described in more detail. However, before pro-
ceeding it is important to note that various terms that will be used throughout the specification have meanings that will
be well understood by a skilled addressee. However, for ease of reference, some of these terms will now be defined.
[0020] The term "lens element" as used herein refers to a finished or unfinished ophthalmic lens or lens blank manu-
factured from an optimally transparent glass or plastic material. Plastic materials useful in preparation of lens elements
are well known in the art and include, by way of example, polycarbonates, polymethacrylates, and the like. The particular
plastic material employed is not critical. A ’lens blank’ is a lens element that requires some form of treatment, such as
cutting a given geometry to deliver a given magnification power, or deposition of a coating. Once all of the cutting and
coating steps are completed, the lens blank is termed a ’lens’. The present invention is applicable to both lens blanks
and lenses and for the sake of clarity in the following description, the term ’lens element’ is used to describe both lenses
and lens blanks. However, certain processing operations, such as edging, will normally only be conducted on a lens,
whilst other processes, such as coating, will normally only be carried out on lens blank. With that distinction in mind, the
terms lens and lens blank are used herein for the purpose of describing the present invention.

[0021] The term "hydrophobic surface” refers to a surface having a hydrophobic character. Hydrophobic surfaces of
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the type referred to herein typically have a contact angle above about 60 degrees using standard tests. Hydrophobic
surfaces are usually formed on lens elements by coating at least part of a lens element surface with a hydrophobic
coating. Hydrophobic coatings that are known in the art and are typically formed from silane and silazane based com-
pounds having fluorocarbon, perfluorocarbon, polyfluorocarbon, fluoropolyether, or perfluoropolyether groups. Methods
for forming hydrophobic coatings are described, for example, in United States Patent No. 6,183,872.

[0022] The term "polymer" refers to homopolymers, which are formed from the same type of monomehc units, or
copolymers, which are formed from two or more different types of monomeric units.

[0023] The term "adheres” refers to a component sticking to a substrate to a degree that permits the substrate to
undergo normal handling and processing operations without the component detaching from the substrate. For the pur-
poses of the present invention, a coating can be said to adhere to a hydrophobic surface if the coating does not detach
from a lens surface during handling, transportation and/or edging. This may be tested by subjecting a lens element to
conditions that replicate normal processing, handling and transport conditions for the lens element.

[0024] As discussed, the present invention provides a method of forming a removable protective coating on a hydro-
phobic surface of an ophthalmic lens element, the method including:

- providing an ophthalmic lens element having a hydrophobic surface, the hydrophobic surface being formed by
coating at least a part of a surface of the lens element with a hydrophobic coating;

- applying a non-aqueous coating composition so as to coat at least part of the hydrophobic surface, said composition
including a film forming coating polymer selected from the list consisting of styrene polymers, cellulose polymers,
poly(meth)acrylate polymers, polyvinyl acetate, polyvinyl phenol, polyvinyl pyrrolidone, and poly(vinyl pyrrolidone
co-vinyl acetate) and a compatible non-aqueous solvent; and

- removing a substantial portion of the solvent from the composition to form a removable protective coating on the
ophthalmic lens element that adheres to the hydrophobic surface;

wherein the hydrophobic coating and the removable protective coating provide that (i) the protective coating is a peelable
film that can be removed from the hydrophobic coating by physically peeling the removable protective coating from the
hydrophobic coating or (ii) the protective coating is a water-soluble film that can be removed from the hydrophobic coating
by washing off the removable protective coating with water.

[0025] The present invention also provides a removable protective coating adhered to a hydrophobic surface of an
ophthalmic lens element, the hydrophobic surface being formed by coating at least a part of a surface of the lens element
with a hydrophobic coating, the removable protective coating including a film forming coating polymer selected from the
list consisting of styrene polymers, cellulose polymers and poly(meth)acrylate polymers, polyvinyl acetate, polyvinyl
phenol, polyvinyl pyrrolidone, and poly (vinyl pyrrolidone co-vinyl acetate) and a compatible non-aqueous solvent such
that the coating adheres to the hydrophobic surface, wherein the hydrophobic coating and the removable protective
coating provide that (i) the protective coating is a peelable film that can be removed from the hydrophobic coating by
physically peeling the removable protective coating from the hydrophobic coating or (ii) the protective coating is a water-
soluble film that can be removed from the hydrophobic coating by washing off the removable protective coating with water.
[0026] The presentinvention also provides an ophthalmic lens element having a hydrophobic surface and a removable
protective coating according to the invention.

[0027] The ophthalmic lens element may be of any type intended for any purpose. This includes lens elements with
or without optical corrections. The ophthalmic lens element may be a single integral body ophthalmic lens element or a
laminated ophthalmic lens element fabricated by bonding two lens wafers together in a suitable manner, such as by use
of a transparent adhesive.

[0028] Theophthalmiclens element may have afunctional coating on one or more optical surfaces. Functional coatings
include abrasion resistant coatings, anti-reflection coatings, anti-static coatings, photochromic layers or coatings, polar-
ized layers or coatings, interference coats, impact pimer layers, adhesion primer layers, UV cut-off layers, and the like.
The functional coating may be a multi-layer coating. For example, the functional coating may be an anti-reflection coating
having from 2 to 12 layers. Typically, the functional coating will have a hydrophobic topcoat layer, which will be the
outermost layer and hence will form a hydrophobic surface on the lens element.

[0029] The hydrophobic surface may be on any part of the lens element. Typically, the hydrophobic surface will be on
both the convex and concave optical surfaces of the ophthalmic lens element. The hydrophobic surface generally will
cover substantially all of the optical surface. However, it is possible that the hydrophobic surface may not cover all of
the optical surface of the lens element and, in that case, the protective coating of the present invention will cover at least
part of the hydrophobic surface.

[0030] Hydrophobic surfaces may be prepared from silane and silazane based compounds having fluorocarbon, per-
fluorocarbon, polyfluorocarbon, fluocropolyether, or perflucropolyether groups. Typically, hydrophobic coatings are formed
by evaporation under vacuum or liquid application using standard dip or spin coating techniques. Methods for forming
hydrophobic coatings are described, for example, in United States Patent No. 6,183,872,
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[0031] The film forming coating polymer may be any polymer that can be coated onto a hydrophobic surface and form
a coating layer that has relatively strong adhesion to the hydrophobic surface. By their nature, hydrophobic surfaces
have relatively low surface energy and therefore it is difficult to adhere a coating onto such a surface. The adhesion
between the polymer coating and the hydrophobic surface is therefore important. If the adhesion of the protective coating
with the hydrophobic surface is too weak the coating will be easily peeled off, torn off or detached from the lens element
during the transport, handling and/or further processing. Therefore the protective coating has to have sufficient adhesion
with the hydrophobic surface of the lens element.

[0032] However, itis also desirable for the protective coating to be removable from a lens element after the transport,
handling and/or lens processing steps have been carried out. This means that the coating must adhere to the hydrophobic
surface sufficiently for the coating to stay on the lens element during handling, transport and/or processing, but the
adhesion must also be such that the protective coating can be peeled away from or otherwise removed from the lens
element if necessary without substantially altering the properties of the surface of the lens element.

[0033] The film forming coating polymer forms the bulk of the protective coating and provides the adhesive properties
of the coating. The film forming coating polymer may be present in an amount of about 1 % to about 30% (w/w) in the
coating composition. In practice, the suitability of any particular polymer may be determined empirically and the person
skilled in the art will recognize that certain classes of polymer materials will be more suitable than others for forming the
coating layer. The film forming coating polymer may be a homopolymer, a copolymers or mixture of polymers.

[0034] Vinylpolymers, styrene polymers, cellulose polymers and poly(meth)acrylate polymers have beenfound suitable
for forming protective coatings. Vinyl polymers include poly vinyl acetate, polyvinyl phenol, polyvinyl pyrrolidone, and
poly (vinyl pyrolidone co-vinyl acetate). Preferred styrene polymers include polystyrene. Preferred cellulose polymers
include ethyl cellulose and hydroxy propyl cellulose. Preferred poly(meth)acrylate polymers include poly (methyl meth-
acrylate) and poly (ethyl methacrylate). However, the person skilled in the art will appreciated that there are a large
number of poly(meth)acrylate polymers available and some of these may be used to form removable coating according
to the presentinvention. As used herein the term "(meth)acrylate" means either an acrylate group ora methacrylate group.
[0035] Some polar hydrophilic polymers that have a strong adhesion with hydrophobic surfaces include polyvinyl
pyrrolidone, polyvinyl pyrolidone co-vinyl acetate) and polyvinyl phenol. These polymers are able to form films with
sufficient adhesion to a hydrophobic surface. In contrast, some hydrophobic polymers, like polystyrene and polyvinyl
chloride have weak adhesion with a hydrophobic surface. By blending solutions of the polymers with weak adhesion
with the solution of polymers with strong adhesion, sufficient adhesion of polymer coating with the hydrophobic surface
can be achieved.

[0036] The presence of hydrophilic groups in the polymer can facilitate the protection of ink markings on the surface
of lens elements. In most cases, coatings formed from polymers with strong adhesion with a hydrophobic lens surface
willremove ink marks when the film is peeled off the lens elements. However, the hydrophilic polymers described herein
can be easily wetted by water, and the wetted protective coating can be easily removed by peeling, in which case the
ink marks will not be removed.

[0037] The solventis a non-aqueous solvent that is chosen so as to be compatible with the hydrophobic surface and
also with the film forming coating polymer. It is relatively difficult to form a film on a hydrophobic surface. Aqueous
polymer systems like polyvinyl alcohol in water and aqueous polymer emulsions will not form a film on a hydrophobic
surface. However, the present inventors have found that uniform films can be formed on hydrophobic surfaces using
polymers dissolved in organic solvents. It will be appreciated that there may be problems with a protective coating that
is not formed from a relatively uniform film. Thus, the compatible solvent may be any non-aqueous solvent in which the
coating polymer is soluble and which does not have a detrimental effect on the substrate material. Suitable solvents
may be selected from the group consisting of lower alkyl alcohols (e.g. methanol, ethanol, n-propranol, i-propanol, n-
butanol, sec-butanol, t-butanol etc), ketones (e.g. acetone, butanone, etc), esters (e.g. ethyl acetate, methyl acetate,
amyl acetate, butyl acetate etc.), and hydrocarbon solvents, more especially aromatic hydrocarbon solvents (e.g. toluene,
xylene etc). Specific solvents that are suitable for this purpose include methanol, ethanol, ethyl acetate, amyl acetate,
butyl acetate, acetone, toluene, and compatible mixtures thereof.

[0038] In a preferred form of the invention, the non-aqueous coating composition is selected from one of the compo-
sitions listed in Table 1 or Table 2.

Table 1. Polymer solutions that can be used to form polymer films on hydrophobic surfaces

Polymer Solvent Polymer concentration (w/w)
Poly vinyl acetate Mw=12,800 Ethyl acetate 10%
Poly vinyl acetate Mw= 12,800 Ethyl acetate 15%
Poly vinyl acetate Mw=12,800 Ethyl acetate 20%
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(continued)

Polymer Solvent Polymer concentration (w/w)
Poly vinyl acetate Mw=83,000 Ethyl acetate 10%
Poly vinyl acetate Mw=83,000 Ethyl acetate 15%
Poly vinyl acetate Mw=83,000 Ethyl acetate 30%
Poly styrene Mw=280,000 Ethyl acetate 10%
Poly styrene Mw=280,000 Ethyl acetate 5%
Poly styrene Mw=280,000 Ethyl acetate 1%
Polyvinyl phenol Mw=20,000 Ethyl acetate 10%
Polyvinyl phenol Mw=20,000 Ethanol 10%
Polyvinyl phenol Mw=20,000. Ethanol 20%
Polyvinyl pyrrolidone Mw=29,000 Ethanol 1%
Ethyl cellulose 46% ethoxy content Ethyl acetate 5%
Ethyl cellulose 46% ethoxy content Toluene 5%
Hydroxy propyl cellulose Mw=1,000,000 Ethanol 10%
Poly(vinyl pyrolidone co-vinyl acetate) | 1.3:1, Mw=50,000 Ethanol 10%
Poly(vinyl pyrolidone co-vinyl acetate) | 1.3:1, Mw=50,000 Ethanol 15%
Poly(vinyl pyrolidone co-vinyl acetate) | 1.3:1, Mw=50,000 Ethanol 20%
Poly (methyl methacrylate) Mw=996000 Ethyl acetate 5%
Poly (ethyl methacrylate) Mw=515000 Ethyl acetate 10%

Table 2. Solutions of mixed polymers that can be used to form films on hydrophobic surfaces

Polymer Polymer Solvent Solvent
Poly vinyl pyrrolidone (5%) Poly vinyl acetate (5%) Methanol(20%)
Poly vinyl acetate (5%) Polystyrene(5%) Ethyl
acetate(90%)
Poly vinyl acetate (8%) Polystyrene(2%) Ethyl
acetate(90%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Acetone(78%)
molecular weight (20%) 1.3:1 Mw=50,000 (2%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Acetone(76%)
molecular weight (20%) 1.3:1, Mw=50,000 (4%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Acetone(74%)
molecular weight (20%) 1.3:1, Mw=50,000 (6%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Ethyl Ethanol(9.5%)
molecular weight (15%) 1.3:1, Mw=50,000 (0.5%) acetate(75%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Ethyl Ethanol(10%)
molecular weight (15%) 1.3:1, Mw=50,000 (1%) acetate(74%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Ethyl Ethanol(13%)
molecular weight (20%) 1.3:1, Mw=50,000 (2%) acetate(65%)
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Ethyl Ethanol(12%)
molecular weight (20%) 1.3:1, Mw=50,000 (4%) acetate(64%)
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(continued)

Polymer Polymer Solvent Solvent
Poly vinyl acetate, low Poly(vinyl pyrolidone co-vinyl acetate) Ethyl Ethanol(11%)
molecular weight (20%) 1.3:1,Mw=50,000 (6%) acetate(63%)

[0039] The coating composition will normally be applied so as to provide a substantially uniform application of the
coating composition onto the surface of the ophthalmic lens element. The coating composition can be applied by any
suitable means, including spin coating, painting, roll coating, spraying and dip coating. After coating the composition
onto the surface of the ophthalmic lens element that contains the hydrophobic surface, the coating is dried to remove
most of the solvent from the coating composition. In this way, a coating is formed which remains attached until it is
peeled off and the ophthalmic lens element is ready for further processing.

[0040] The coating composition prepared as above may be applied to at least one surface of a lens element. If the
protective coating is used as an anti-slip coating, the coating composition will be applied to the convex surface only or
to both surfaces of a lens which are in contact with a clamping member of an edging machine. For ease of application,
the coating will generally be applied so that it is coextensive with the surface of the lens element. However, it may not
be necessary for the coating to cover the whole of the surface of the lens element and, for example, it may be sufficient
to coat only that part of the surface of a lens that will be in abutment with the clamping member when a lens is being edged.
[0041] Sufficient amounts of the coating composition are applied onto the surface or surfaces of the ophthalmic lens
element to provide for a coating thickness, after solvent removal, of about 1 micron to about 20 microns.

[0042] The coating composition can optionally contain additives such as plasticisers. Plasticisers may be used to
improve coating flexibility and peelability. Suitable plasticisers include, by way of example, dipropylene glycol dibenzoate,
butyl benzyl phthalate, diethylene glycol dibenzoate, and the like.

[0043] After the coating composition has been applied a substantial amount of the solvent is removed from the com-
position so as to form the protective coating in the form of a film on the hydrophobic surface. Typically, the solvent can
be removed by drying the coating composition at room temperature or at elevated temperature. The coating composition
could also be dried at reduced pressure, if necessary.

[0044] After the protective coating has been applied, standard processing operations can be carried out on the lens
element. Also, the lens element can be transported and handled in the normal way with physically affecting the hydro-
phobic surface(s) of the lens element.

[0045] As discussed, the protective coating of the present invention may also be used to provide an anti-slip surface,
which can assist with the edging of lenses. There have been difficulties with edging and fitting lenses having hydrophobic
topcoats in frames. The final stage in the preparation of an ophthalmic lens is an edging or trimming (hereinafter referred
to as "edging") step in which an edge or periphery of the lens is machined so that it can mate with a frame into which
the lens is to be fitted. The edging step involves securing the lens in the chuck of an edging machine, rotating the lens
and then grinding the edge or periphery. Typically, the lens is secured between axial clamping members with one of the
clamping members having a double-sided adhesive pad which bears axially on the convex surface towards the centre
of the lens, and a support which bears axially on the concave surface of the lens. With lenses having hydrophobic
topcoats on the convex side of the lens, the double-sided adhesive pad has to bear against the hydrophobic surface
and the poor adhesion of the double-sided adhesive pad on the slippery lens surface gives rise to a tendency for the
lens to slip during the edging process which can result in the lens shape being incorrect and the lens being ruined.
[0046] In an attempt to overcome this problem, commercially available adhesive stickers are often applied to the lens
surface having the hydrophobic topcoat. The adhesive surface of the sticker usually provides sufficient adhesion to the
hydrophobic surface, whilst the opposing surface of the sticker also delivers sufficient adhesion with the double-sided
adhesive pad on the clamping member of the edging machine. However, a problem arises with this commonly used
technique because adhesion of the stickers can be reduced if they are not handled carefully or if the stickers are used
on highly curved lens surfaces because the flat sticker tends to wrinkle when it is placed on the surface. Also, the
adhesive used in the sticker is usually hazy and does not allow routine lens power checks to be performed while the
sticker is on the lens. Additionally, when the sticker is removed from the lens surface after completion of the edging, ink
markings, such as those applied on the lens surface to facilitate the positioning of the edged lenses in the frame, are
removed with the sticker.

[0047] Afurtherattemptto overcome difficulties withthe handling of hydrophobic coated lenses is described in published
United States patent application 20030049370 which has been assigned to Essilor International Compagnie General
d’Optique. This specification discloses a temporary anti-slip layer that can be applied over hydrophobic topcoats to
minimize or prevent slipping during edging. The anti-slip layer is a mineral layer of magnesium fluoride or alumina and
praseodyme oxides that is deposited by evaporation in a vacuum treatment chamber in a step immediately following
deposition of the hydrophobic layer.
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[0048] In practice, it has been found that an anti-slip coating that is formed according to the disclosure of United States
patent application 20030049370 is difficult to handle as it can be affected by finger marks and it is relatively easy to
remove, for instance, by wiping with a dry tissue. This presents problems during handling of the lens because the anti-
slip layer can be wiped off accidentally. In practice, this layer also does not deliver the anti-slip benefit on freshly coated
lenses. Two overcome these issues, a solution has been suggested in International patent application W0O2004110946
where an additional process step is added to reduce this effect. However, there may be further processing difficulties
with ophthalmic lenses having an anti-slip layer that is formed in accordance with the disclosures of United States patent
application 20030049370 arid International patent application W0O2004110946. Typically, lenses contain markings on
a surface to assist in alignment of a lens during further processing to form a prescription lens. The markings are applied
to the surface of the lens with ink. In practice, the ink marking would have to be applied before the aforementioned anti-
slip layer is applied, but this is not possible as the aforementioned anti-slip layer is applied in vacuum immediately after
the hydrophobic layer. If the ink markings are applied after the aforementioned anti-slip layer is applied, the markings
will be wiped off with the anti-slip layer.

[0049] In addition to the above uses, the protective coating of the present invention can also be used to protect the
optical surfaces in a lens edge colouring process.

[0050] Using the compositions and methods described herein, it is also possible to form a protective coating that is
highly transparent. The transparency of the coating may be important if the operator needs to check refractive properties
of the lens, such as the "through power" of the lens with the protective coating in place. More particularly, it has been
found that a coating formed from polyvinyl pyrrolidone or poly(vinyl pyrolidone co-vinyl acetate) has very good transpar-
ency.

[0051] After the transport, handling and/or processing steps have been carried out, the protective coating can be
removed. For this reason, the protective coating may be referred to as a temporary coating. The protective coating may
be removed by physically peeling the coating from the lens element surface. Alternatively, the presence of hydrophilic
polymers in the coating means that the coating can be wetted. After wetting, the coating can be peeled away from the
lens element surface, or the coating can be washed off with water.

[0052] The protective coating can be removed from a lens element without removing ink markings on the lens element
surface. This enables lens elements to be marked for further processing and subsequently overcoated with the protective
coating prior to edging. After edging, the protective coating can be removed without affecting the markings.

Description of Preferred Embodiments

[0053] The present invention will now be described in relation to examples of preferred embodiments. However, it
must be appreciated that the following description is not to limit the generality of the above description.

Example 1 - General Procedure

[0054] A coating composition according to any one of the compositions given in Table 1 or Table 2 can be prepared
by mixing the polymer component with the solvent in the prescribed amounts.

[0055] The coating composition can then be spin coated onto a surface of a lens having a hardcoat, and AR coating
and a hydrophobic topcoat. The hydrophobic topcoat may be similar to the one described in United States patent 6,183,
872. The coating can then be dried at room temperature to form the protective coating.

[0056] The coated lens can then be handled, transported or further processing steps can be carried out, as required.
[0057] When necessary, the protective coating can be removed by peeling it from the lens. Alternatively, if the coating
is water-soluble it can also be removed by contacting the coating with water.

Example 2

[0058] A coating composition comprising 10 parts polyvinylacetate (low molecular weight); 1 part poly(vinylpyrollidone-
co-vinyl acetate); 100 parts ethyl acetate and 7 parts ethanol was prepared by mixing.

[0059] The coating composition was then spin coated at 1000 rpm onto the convex surface of CR-39™ lens with
hardcoat, AR coating and hydrophobic topcoat. The hydrophobic topcoat was similar to the one described in United
States patent 6,183, 872. The coating was then dried for 20 seconds at room temperature.

[0060] The coated lens could then be edged using typical settings on a suitable edging machine. The clamp pressure
arid speed settings for the edging step were the same as those used for non-slippery lenses and no slippage of the lens
was observed during the edging step.

[0061] After edging, the anti-slip coating can be removed by peeling it from the lens. Upon removal of the coating, any
ink markings on the surface of the lens were not altered. Alternatively, the coating itself is water-soluble and therefore
it can also be removed by contacting the coating with water. The anti-slip coating may be removed automatically in wet
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edging machines.
Example 3

[0062] A coating composition comprising 10 parts polyvinylacetate (low molecular weight); 1 part poly(vinylpyrollidone-
co-vinyl acetate); 100 parts ethyl acetate and 7 parts ethanol was prepared by mixing.

[0063] Hard and AR coated polycarbonate lenses with a hydrophobic topcoat similar to the one described in United
States patent 6,183, 872 were spin coated with above coating solution on both sides. A thin layer polymeric coating was
formed on the lenses after drying for 20 seconds at room temperature.

[0064] The coated lens was then edged using typical settings on a suitable edging machine. The clamp pressure and
speed settings for the edging step were the same as those used for non hydrophobic coated lenses and no slippage of
the lens was observed during the edging step.

[0065] After edging, the lens edge was sprayed with a UV curable edge colouring coating, then the edge colouring
coating was cured by UV light. The over spray of the edge colouring coating on the optical surfaces of the lenses was
easily cleaned off the lens by peeling off the protective coating.

Example 4

[0066] A coating composition comprising 10 parts polyvinylacetate (low molecular weight); 1 part poly(vinylpyrollidone-
co-vinyl acetate); 100 parts acetone was prepared by stirring for three hours at room temperature.

[0067] A CR-39™ lens with hardcoat, AR coating and a hydrophobic topcoat similar to the one described in United
States patent 6,183, 872 was dipped in the above coating solution for ten seconds, then the lens was pulled out of the
solution slowly. A uniform coating was formed on the lens after drying at room temperature for 20 seconds. The coating
thickness was about 2 microns.

[0068] The coated lens was then edged using typical settings on a suitable edging machine. The clamp pressure and
speed settings for the edging step were the same as those used for non-slippery lenses and no slippage of the lens was
observed during the edging step.

[0069] After edging, the anti-slip coating can be removed by peeling it from the lens. Upon removal of the coating, any
ink markings on the surface of the lens were not altered. Alternatively, the coating itself is water-soluble and therefore
it can also be removed by contacting the coating with water. The anti-slip coating may be removed automatically in wet
edging machines.

Example 5

[0070] A multilayer anti-reflection coating including a hydrophobic surface was deposited by evaporation under vacuum
on the front surface of two hardcoated CR39™ lenses with an oval shape, held by a spring-clamp on the sectors of the
coater’s calotte. The first lens was then spin-coated on the front surface with the coating of Example 2. The second lens
was not treated.

[0071] Both lenses were inserted back in the vacuum chamber, held by a spring-clamp on the sectors of the coater’s
calotte to coat the concave side of the lenses with the multilayer anti-reflection coating including a hydrophobic surface.
After deposition and removal with water of the protective layer on the front surface of the first lens, the hydrophobic
properties of the lenses were checked using acetone wettability. The acetone droplets beaded on any point on the front
surface of the first lens over the whole area of the surface, indicating it was hydrophobic while the acetone spread on
front surface of the second indicating that the second lens surface was not homogenously hydrophobic. Therefore the
coating of the invention was effective in protecting the hydrophobic surface of the lens coated with this coating.

Example 6

[0072] A protective coating composition comprising 5 parts polyvinylacetate (medium molecular weight) and 50 parts
ethyl acetate was prepared by stirring at room temperature for 10 hours

[0073] The coating composition was then spin coated at 1000 rpm onto the convex surface of CR-39™ lens with
hardcoat, AR coating and a hydrophobic topcoat (similar to the one described in United States patent 6, 183, 872). The
coating was then dried for 20 seconds at room temperature.

[0074] The coated lens was then edged using typical settings on a suitable edging machine. The clamp pressure and
speed settings for the edging step were the same as those used for non hydrophobic coated lenses and no slippage of
the lens was observed during the edging step.

[0075] After edging, the protective coating could be removed by peeling it from the lens.
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Example 7

[0076] A protective coating composition comprising 5 parts poly(ethyl methacrylate) (Mw=515000) and 50 parts ethyl
acetate was prepared by stirring at room temperature for 10 hours

[0077] The coating composition was then spin coated at 1000 rpm onto the convex surface of CR-39™ lens with
hardcoat, AR coating and a hydrophobic topcoat (similar to the one described in United States patent 6,183, 872). The
coating was then dried for 20 seconds at room temperature.

[0078] Coated lenses were then tested together with the control lenses using standard packaging and transportation
conditions. After testing, the protective coating was removed by peeling it from the lens. The lenses were inspected for
scratches. We found the lenses having protective coating had less scratches caused by packaging and transportation
than the control lenses (without a protective coating).

Example 8

[0079] A protective coating composition comprising 2.5 parts poly(methyl methacrylate) (Mw=996000) and 50 parts
ethyl acetate was prepared by stirring at room temperature for 10 hours

[0080] The coating composition was then spin coated at 1000 rpm onto the convex surface of CR-39™ lens with
hardcoat, AR coating and a hydrophobic topcoat (similar to the one described in United States patent 6,183, 872). The
coating was then dried for 20 seconds at room temperature.

[0081] The coated lens could was then edged using typical settings on a suitable edging machine. The clamp pressure
and speed settings for the edging step were the same as those used for non hydrophobic coated lenses and no slippage
of the lens was observed during the edging step.

[0082] After edging, the protective coating could be removed by peeling it from the lens.

[0083] Finally, it will be appreciated that various modifications and variations of the described compositions, methods
and articles of the invention will be apparent to those skilled in the art without departing from the scope of the invention.
Although the invention has been described in connection with specific preferred embodiments, it should be understood
that the invention as claimed should not be unduly limited to such specific embodiments. Indeed, various modifications
of the described modes for carrying out the invention, which are apparent to those skilled in the relevant field are intended
to be within the scope of the present invention.

Claims

1. A method of forming a removable protective coating on a hydrophobic surface of an ophthalmic lens element, the
method including:

- providing an ophthalmic lens element having a hydrophobic surface, the hydrophobic surface being formed
by coating at least a part of a surface of the lens element with a hydrophobic coating;

- applying a non-aqueous coating composition so as to coat at least part of the hydrophobic surface, said
composition including a film forming coating polymer and a compatible non-aqueous solvent, and

- removing a substantial portion of the solvent from the composition to form a removable protective coating on
the ophthalmic lens element that adheres to the hydrophobic surface;

wherein the hydrophobic coating and the removable protective coating provide that (i) the protective coating is a
peelable film that can be removed from the hydrophobic coating by physically peeling the removable protective
coating from the hydrophobic coating or (ii) the protective coating is a water-soluble film that can be removed from
the hydrophobic coating by washing off the removable protective coating with water, characterized by, that the film
forming coating polymer is selected from the list consisting of styrene polymers, cellulose polymers, poly(meth)acr-
ylate polymers, polyvinylacetate, polyvinyl phenol, polyvinyl pyrrolidone, and poly(vinyl pyrrolidone co-vinyl acetate).

2. A method of forming a removable protective coating according to claim 1, wherein the styrene polymer is polystyrene.

3. A method of forming a removable protective coating according to claim 1, wherein the cellulose polymer is selected
from the list consisting of ethyl cellulose and hydroxy propyl cellulose.

4. A method of forming a removable protective coating according to claim 1, wherein the poly(meth)acrylate polymer
is selected from the list consisting of poly (methyl methacrylate) and poly (ethyl methacrylate).

10



10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

EP 1 864 181 B1

A method of forming a removable protective coating according to any one of claims 1 to 4, wherein the coating
composition contains film forming coating polymer in an amount of about 1 % to about 30% (w/w).

A method of forming a removable protective coating according to any one of claims 1 to 5, wherein the film forming
coating polymer is a blend of at least one hydrophobic polymer and at least one hydrophilic polymer.

A method of forming a removable protective coating according to claim 6, wherein the hydrophilic polymer is selected
from the list consisting of polyvinyl pyrrolidone, polyvinyl pyrolidone co-vinyl acetate) and polyvinyl phenol.

A method of forming a removable protective coating according to any one of claim 6 or 7, wherein the hydrophobic
polymer is selected from the list consisting of polystyrene, polyvinyl chloride and poly(meth)acrylate polymers.

A method of forming a removable protective coating according to any one of claims 1 to 8, wherein the solvent is
an organic solvent.

A method of forming a removable protective coating according to any one of claims 1 to 8, wherein the solvent is
selected from the list consisting of lower alkyl alcohol, ketone and ester.

A method of forming a removable protective coating according to any one of claims 1 to 8, wherein the solvent is
selected from the list consisting of methanol, ethanol, ethyl acetate, amyl acetate, butyl acetate, acetone, and
compatible mixtures thereof.

A method of forming a removable protective coating according to any one of claims 1 to 11, wherein the solvent is
removed by drying the coating composition at room temperature or at elevated temperature.

A method of forming a removable protective coating according to any one of claims 1 to 12, wherein the thickness
of the coating, after solvent removal, is about 1 micron to about 20 microns.

A method of forming a removable protective coating according to any one of claims 1 to 13, wherein the peelable
film can be removed by wetting the peelable film and peeling the wetted peelable film away from the hydrophobic
coating.

A method of forming a removable protective coating according to any one of claims 1 to 14, wherein the adhesion
of the protective coating to the hydrophobic surface is such that the protective coating can be removed from the
lens element without removing ink markings on the surface of the lens element.

A method of forming a removable protective coating according to any one of claims 1 to 15, wherein the removable
coating does not interfere with further processing of the lens element.

A method of forming a removable protective coating according to any one of claims 1 to 16, wherein the lens element
can be handled and processed without the protective coating detaching therefrom.

A removable protective coating adhered to a hydrophobic surface of an ophthalmic lens element, the hydrophobic
surface being formed by coating at least a part of a surface of the lens element with a hydrophobic coating, the
removable protective coating including a film forming coating polymer and a compatible non-aqueous solvent such
that the coating adheres to the hydrophobic surface, wherein the hydrophobic coating and the removable protective
coating provide that (i) the protective coating is a peelable film that can be removed from the hydrophobic coating
by physically peeling the removable protective coating from the hydrophobic coating or (ii) the protective coating is
a water-soluble film that can be removed from the Hydrophobic coating by washing off the removable protective
coating with water, characterized by, that the film forming coating polymer is selected from the list consisting of
styrene polymers, cellulose polymers and poly(meth)acrylate polymers, polyvinyl acetate, polyvinyl phenol, polyvinyl
pyrrolidone, and poly (vinyl pyrrolidone co-vinyl acetate).

A removable protective coating according to claim 18, wherein the styrene polymer is polystyrene.

Aremovable protective coating according to claim 18, wherein the cellulose polymer is selected from the list consisting
of ethyl cellulose and hydroxy propyl cellulose.

11
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A removable protective coating according to claim 18, wherein the poly(meth)acrylate polymer is selected from the
list consisting of poly (methyl methacrylate) and poly (ethyl methacrylate).

A removable protective coating according to claims 18 to 21, wherein the coating composition contains film forming
coating polymer in an amount of about 1 % to about 30% (w/w).

A removable protective coating according to any one of claims 18 to 22, wherein the film forming coating polymer
is a blend of at least one hydrophobic polymer and at least one hydrophilic polymer.

A removable protective coating according to claim 23, wherein the hydrophilic polymer is selected from the list
consisting of polyvinyl pyrrolidone, polyvinyl pyrolidone co-vinyl acetate) and polyvinyl phenol.

A removable protective coating according to claim 23 or 24, wherein the hydrophobic polymer is selected from the
list consisting of polystyrene, polyvinyl chloride and poly(meth)acrylate polymers.

A removable protective coating according to any one of claims 18 to 25, wherein the solvent is an organic solvent.

A removable protective coating according to any one of claims 18 to 25, wherein the solvent is selected from the
list consisting of lower alkyl alcohol, ketone and ester.

A removable protective coating according to any one of claims 18 to 25, wherein the solvent is selected from the
list consisting of methanol, ethanol, ethyl acetate, amyl acetate, butyl acetate, acetone, and compatible mixtures
thereof.

A removable protective coating according to any one of claims 18 to 28, wherein the thickness of the coating, after
solvent removal, is about 1 micron to about 20 microns.

A removable protective coating according to any one of claims 18 to 29, wherein the peelable film can be removed
by wetting the peelable film and peeling the wetted peelable film away from the hydrophobic coating.

A removable protective coating according to any one of claims 18 to 30, wherein the adhesion of the protective
coating to the hydrophobic surface is such that the protective coating can be removed from the lens element without
removing ink markings on the surface of the lens element.

A removable protective coating according to any one of claims 18 to 31, wherein the removable coating does not
interfere with further processing of the lens element.

A removable protective coating according to any one of claims 18 to 32, wherein the lens element can be handled
and processed without the protective coating detaching therefrom.

An ophthalmic lens element having a hydrophobic surface to which is adhered a removable protective coating
according to any one of claims 18 to 33.

An ophthalmic lens element according to claim 34, wherein the ophthalmic lens element has a functional coating
on one or more optical surfaces.

An ophthalmic lens element according to claim 35, wherein the functional coating is selected from the list consisting
of abrasion resistant coatings, anti-reflection coatings, anti-static coatings, photochrome coatings, and combinations
thereof.

Patentanspriiche

1.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung auf einer hydrophoben Oberflache eines Brillengla-
selements, wobei das Verfahren Folgendes beinhaltet:

- Bereitstellen eines Brillenglaselements mit einer hydrophoben Oberflache, wobei die hydrophobe Oberflache
durch Beschichten mindestens eines Teils einer Oberflache des Glaselements mit einer hydrophoben Beschich-
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tung gebildet wird;

- Aufbringen einer nichtwassrigen Beschichtungszusammensetzung, um mindestens einen Teil der hydropho-
ben Oberflache zu beschichten, wobei die Zusammensetzung ein filmbildendes Beschichtungspolymer und
einem kompatiblen nichtwassrigen Losungsmittel beinhaltet; und

- Entfernen eines wesentlichen Anteils des Losungsmittels aus der Zusammensetzung, um eine entfernbare
Schutzbeschichtung auf dem Brillenglaselement zu bilden, die an der hydrophoben Oberflache haftet;

wobei die hydrophobe Beschichtung und die entfernbare Schutzbeschichtung vorsehen, dass (i) die Schutzbe-
schichtung ein abziehbarer Film ist, der von der hydrophoben Beschichtung durch physisches Abziehen der ent-
fernbaren Schutzbeschichtung von der hydrophoben Beschichtung entfernt werden kann, oder (ii) die Schutzbe-
schichtung ein wasserloslicher Film ist, der von der hydrophoben Beschichtung durch Abwaschen der entfernbaren
Schutzbeschichtung mit Wasser entfernt werden kann, dadurch gekennzeichnet, dass das filmbildende Beschich-
tungspolymer aus der Liste bestehend aus Styrol-Polymeren, Cellulose-Polymeren, Poly(meth)acrylat-Polymeren,
Polyvinylacetat, Polyvinylphenol, Polyvinylpyrrolidon und Poly(vinylpyrrolidon-co-vinylacetat) ausgewahilt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach Anspruch 1, wobeidas Styrol-Polymer Polystyrol
ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach Anspruch 1, wobei das Cellulose-Polymer aus
der Liste bestehend aus Ethylcellulose und Hydroxypropylcellulose ausgewahlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach Anspruch 1, wobei das Poly(meth)acrylat-Po-
lymer aus der Liste bestehend aus Poly(methylmethacrylat) und Poly(ethylmethacrylat) ausgewahlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 4, wobei die Be-
schichtungszusammensetzung filmbildendes Beschichtungspolymer in einer Menge von etwa 1 Gew.-% bis etwa
30 Gew.-% enthalt.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 5, wobei das film-
bildende Beschichtungspolymer ein Gemisch von mindestens einem hydrophoben Polymer und mindestens einem
hydrophilen Polymer ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach Anspruch 6, wobei das hydrophile Polymer aus
der Liste bestehend aus Polyvinylpyrrolidon, Poly(vinylpyrrolidon-co-vinylacetat und Polyvinylphenol ausgewahlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 6 oder 7, wobei das
hydrophobe Polymer aus der Liste bestehend aus Polystyrol, Polyvinylchlorid und Poly(meth)acrylat-Polymeren
ausgewahlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 8, wobei das L&-
sungsmittel ein organisches Lésungsmittel ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 8, wobei das L&-
sungsmittel aus der Liste bestehend aus Niederalkylalkohol, Keton und Ester ausgewabhlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 8, wobei das L&-
sungsmittel aus der Liste bestehend aus Methanol, Ethanol, Ethylacetat, Amylacetat, Butylacetat, Aceton und kom-
patiblen Gemischen davon ausgewahlt ist.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 11, wobei das
Losungsmittel durch Trocknen der Beschichtungszusammensetzung bei Raumtemperatur oder bei erhéhter Tem-

peratur entfernt wird.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 12, wobei die Dicke
der Beschichtung nach L&sungsmittelentfernung etwa 1 Mikron bis etwa 20 Mikron betragt.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 13, wobei der ab-
ziehbare Film durch Benetzen des abziehbaren Films und Abziehen des benetzten abziehbaren Films von der

13



10

15

20

25

30

35

40

45

50

55

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

EP 1 864 181 B1
hydrophoben Beschichtung weg entfernt werden kann.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 14, wobei die Ad-
hasion der Schutzbeschichtung an der hydrophoben Oberflache derart ist, dass die Schutzbeschichtung von dem
Glaselement ohne Entfernen von Tintenmarkierungen auf der Oberflache des Glaselements entfernt werden kann.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 15, wobei die ent-
fernbare Beschichtung eine Weiterverarbeitung des Glaselements nicht behindert.

Verfahren zum Bilden einer entfernbaren Schutzbeschichtung nach einem der Anspriiche 1 bis 16, wobei das
Glaselement gehandhabt und verarbeitet werden kann, ohne dass sich die Schutzbeschichtung davon ablost.

Entfernbare Schutzbeschichtung, die an einer hydrophoben Oberflache eines Brillenglaselements haftet, wobei die
hydrophobe Oberflache durch Beschichten mindestens eines Teils einer Oberflache des Glaselements mit einer
hydrophoben Beschichtung gebildet wird, wobei die entfernbare Schutzbeschichtung ein filmbildendes Beschich-
tungspolymer und ein kompatibles nichtwassriges Losungsmittel beinhaltet, so dass die Beschichtung an der hy-
drophoben Oberflache haftet, wobei die hydrophobe Beschichtung und die entfernbare Schutzbeschichtung vorse-
hen, dass (i) die Schutzbeschichtung ein abziehbarer Film ist, der von der hydrophoben Beschichtung durch phy-
sisches Abziehen der entfernbaren Schutzbeschichtung von der hydrophoben Beschichtung entfernt werden kann,
oder (ii) die Schutzbeschichtung ein wasserloslicher Film ist, der von der hydrophoben Beschichtung durch Abwa-
schen der entfernbaren Schutzbeschichtung mit Wasser entfernt werden kann, dadurch gekennzeichnet, dass
das filmbildende Beschichtungspolymer aus der Liste bestehend aus Styrol-Polymeren, Cellulose-Polymeren und
Poly(meth)acrylat-Polymeren, Polyvinylacetat, Polyvinylphenol, Polyvinylpyrrolidon und Poly(vinylpyrrolidon-co-vi-
nylacetat) ausgewahlt ist.

Entfernbare Schutzbeschichtung nach Anspruch 18, wobei das Styrol-Polymer Polystyrol ist.

Entfernbare Schutzbeschichtung nach Anspruch 18, wobei das Cellulose-Polymer aus der Liste bestehend aus
Ethylcellulose und Hydroxypropylcellulose ausgewahlt ist.

Entfernbare Schutzbeschichtung nach Anspruch 18, wobei das Poly(meth)acrylat-Polymer aus der Liste bestehend
aus Poly(methylmethacrylat) und Poly(ethylmethacrylat) ausgewahilt ist.

Entfernbare Schutzbeschichtung nach den Anspriichen 18 bis 21, wobei die Beschichtungszusammensetzung film-
bildendes Beschichtungspolymer in einer Menge von etwa 1 Gew.-% bis etwa 30 Gew.-% enthalt.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 22, wobei das filmbildende Beschichtungspo-
lymer ein Gemisch von mindestens einem hydrophoben Polymer und mindestens einem hydrophilen Polymer ist.

Entfernbare Schutzbeschichtung nach Anspruch 23, wobei das hydrophile Polymer aus der Liste bestehend aus
Polyvinylpyrrolidon, Poly(vinylpyrrolidon-co-vinylacetat und Polyvinylphenol ausgewahlt ist.

Entfernbare Schutzbeschichtung nach Anspruch 23 oder 24, wobeidas hydrophobe Polymer aus der Liste bestehend
aus Polystyrol, Polyvinylchlorid und Poly(meth)acrylat-Polymeren ausgewahlt ist.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 25, wobei das Lésungsmittel ein organisches
Losungsmittel ist.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 25, wobei das Losungsmittel aus der Liste
bestehend aus Niederalkylalkohol, Keton und Ester ausgewahlt ist.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 25, wobei das Losungsmittel aus der Liste
bestehend aus Methanol, Ethanol, Ethylacetat, Amylacetat, Butylacetat, Aceton und kompatiblen Gemischen davon

ausgewahlt ist.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 28, wobei die Dicke der Beschichtung nach
Lésungsmittelentfernung etwa 1 Mikron bis etwa 20 Mikron betragt.
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Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 29, wobei der abziehbare Film durch Benetzen
des abziehbaren Films und Abziehen des benetzten abziehbaren Films von der hydrophoben Beschichtung weg
entfernt werden kann.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 30, wobei die Adhasion der Schutzbeschichtung
an der hydrophoben Oberflache derart ist, dass die Schutzbeschichtung von dem Glaselement ohne Entfernen von
Tintenmarkierungen auf der Oberflache des Glaselements entfernt werden kann.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 31, wobei die entfernbare Beschichtung eine
Weiterverarbeitung des Glaselements nicht behindert.

Entfernbare Schutzbeschichtung nach einem der Anspriiche 18 bis 32, wobei das Glaselement gehandhabt und
verarbeitet werden kann, ohne dass sich die Schutzbeschichtung davon ablost.

Brillenglaselement mit einer hydrophoben Oberflache, an der eine entfernbare Schutzbeschichtung nach einem der
Anspriiche 18 bis 33 haftet.

Brillenglaselement nach Anspruch 34, wobei das Brillenglaselement eine funktionelle Beschichtung auf einer oder
mehreren optischen Oberflachen aufweist.

Brillenglaselement nach Anspruch 35, wobeidie funktionelle Beschichtung aus der Liste bestehend aus abriebfesten
Beschichtungen, Antireflexbeschichtungen, antistatischen Beschichtungen, photochromen Beschichtungen und
Kombinationen davon ausgewabhilt ist.

Revendications

1.

Un procédé de formation d’'un revétement de protection amovible sur une surface hydrophobe d’un élément de
lentille ophtalmique, le procédé incluant :

- la fourniture d’'un élément de lentille ophtalmique ayant une surface hydrophobe, la surface hydrophobe étant
formée en revétant au moins une partie d’une surface de I'’élément de lentille par un revétement hydrophobe ;
- I'application d’'une composition de revétement non-aqueuse de maniére a revétir au moins une partie de la
surface hydrophobe, ladite composition incluant un polymeére de revétement de formation de film et un solvant
compatible non aqueux; et

- le retrait d’'une partie substantielle du solvant de la composition pour former un revétement de protection
amovible sur I'élément de lentille ophtalmique qui adhére a la surface hydrophobe ;

dans lequel le revétement hydrophobe et le revétement de protection amovible fournisse que (i) le revétement de
protection est unfilm pelable qui peut étre retiré du revétement hydrophobe en décollant physiquement le revétement
de protection amovible du revétement hydrophobe ou que (ii) le revétement de protection est un film soluble dans
'eau qui peut étre retiré du revétement hydrophobe en lavant le revétement de protection amovible avec de 'eau,
caractérisé en ce que le polymére de revétement de formation de film est sélectionné dans la liste constituée par
les polymeéres de styréne, les polyméres de cellulose, les polyméres de polyméthacrylate, le polyacétate de vinyle,
le phénol de polyvinyle, le pyrrolidone de polyvinyle et le poly (vinyle pyrrolidone co-vinyle acétate).

Un procédé de formation d’un revétement de protection amovible selon la revendication 1, dans lequel le polymére
de styréne est le polystyréne.

Un procédé de formation d’un revétement de protection amovible selon la revendication 1, dans lequel le polymére
de cellulose est sélectionné dans la liste constituée par I'éthyle cellulose et 'hydroxy propyle cellulose.

Un procédé de formation d’un revétement de protection amovible selon la revendication 1, dans lequel le polymére
de polyméthacrylate est sélectionné dans la liste constituée par le poly (méthyle méthacrylate) et le poly (éthyle

méthacrylate).

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a 4,
dans lequel la composition de revétement contient le polymére de revétement de formation de film dans une quantité
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comprise entre environ 1% et environ 30% (poids/poids).

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a 5,
dans lequel le polymére de revétement de formation de film est un mélange d’au moins un polymére hydrophobe
et au moins un polymeére hydrophile.

Un procédé de formation d’un revétement de protection amovible selon la revendication 6, dans lequel le polymére
hydrophile est sélectionné dans la liste constituée par le pyrrolidone de polyvinyle, le pyrrolidone de polyvinyle co-
acétate de vinyle et le phénol de polyvinyle.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 6 ou
7, dans lequel le polymeére hydrophobe est sélectionné dans la liste constituée par le polystyréne, le chlorure de
polyvinyle et les polymeéres de polyméthacrylate.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a 8,
dans lequel le solvant est un solvant organique.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a 8,
dans lequel le solvant est sélectionné dans la liste constituée par I'alcool d’alkyle inférieur, la cétone et I'ester.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a 8,
dans lequel le solvant est sélectionné dans la liste constituée par le méthanol, I'éthanol, 'acétate d’éthyle, I'acétate
d’amyle, 'acétate de butyle, 'acétone et des mélanges compatibles de ceux-ci.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
11, dans lequel le solvant est retiré en séchant la composition de revétement a température ambiante ou a une
température élevée.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
12, dans lequel I'épaisseur du revétement, aprés retrait du solvant, est comprise entre environ 1 micron et environ
20 microns.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
13, dans lequel le film pelable peut étre retiré en mouillant le film pelable et en décollant le film pelable mouillé du
revétement hydrophobe.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
14, dans lequel 'adhérence du revétement de protection a la surface hydrophobe est telle que le revétement de
protection peut étreretiré de I’élément de lentille sans retirer les marques al’encre de lasurface de I'élémentde lentille.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
15, dans lequel le revétement amovible n’interfére pas avec un traitement ultérieur de I'élément de lentille.

Un procédé de formation d’un revétement de protection amovible selon 'une quelconque des revendications 1 a
16, dans lequel I'élément de lentille peut &tre manipulé et traité sans en détacher le revétement de protection de
élément.

Un revétement de protection amovible collé a une surface hydrophobe d’un élément de lentille ophtalmique, la
surface hydrophobe étant formée en revétant au moins une partie d’une surface de I’élément de lentille avec un
revétement hydrophobe, le revétement de protection amovible incluant un polymére de revétement de formation
de film et un solvant non aqueux compatible de telle sorte que le revétement adhére a la surface hydrophobe et le
revétement de protection amovible fournit que (i) le revétement de protection est un film pelable qui peut étre retiré
du revétement hydrophobe en décollant physiquement le revétement de protection amovible du revétement hydro-
phobe ou que (ii) le revétement de protection est un film soluble dans I'eau qui peut étre retiré du revétement
hydrophobe en lavant le revétement de protection amovible avec de I'eau, caractérisé en ce que le polymére de
revétement de formation de film est sélectionné dans la liste constituée par les polyméres de styréne, les polyméres
de cellulose et les polyméres de polyméthacrylate, le polyacétate de vinyle, le phénol de polyvinyle, le pyrrolidone
de polyvinyle, et le poly (vinyle pyrrolidone co-vinyle acétate).
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Un revétement de protection amovible selon 'une quelconque des revendications 18, dans lequel le polymeére de
styréne est le polystyréne.

Unrevétementde protection amovible selon la revendication 18, dans lequel le polymeére de cellulose est sélectionné
dans la liste constituée par I'éthyle cellulose et I’lhydroxy propyle cellulose.

Un revétement de protection amovible selon la revendication 18, dans lequel le polymére de polyméthacrylate est
sélectionné dans la liste constituée par le poly (méthyle méthacrylate) et le poly (éthyle méthacrylate).

Un revétement de protection amovible selon les revendications 18 a 21, dans lequel la composition de revétement
contient un polymeére de revétement de formation de film dans une quantité comprise entre environ 1% et environ
30% (poids/poids).

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 22, dans lequel le polymére
de revétement de formation de film est un mélange d’au moins un polymére hydrophobe et au moins un polymére
hydrophile.

Un revétement de protection amovible selon la revendication 23, dans lequel le polymeére hydrophile est sélectionné
dans la liste constituée par le pyrrolidone de polyvinyle, le poly (vinyle pyrrolidone co-vinyle acétate) et le phénol
de polyvinyle.

Un revétement de protection amovible selon les revendications 23 ou 24, dans lequel le polymére hydrophobe est
sélectionnédans la liste constituée par le polystyréne, le chlorure de polyvinyle et les polyméres de polyméthacrylate.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 25, dans lequel le solvant
est un solvant organique.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 25, dans lequel le solvant
est sélectionné dans la liste constituée par l'alcool d’alkyle inférieur, la cétone et I'ester.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 25, dans lequel le solvant
est sélectionné dans la liste constituée par le méthanol, I’éthanol, 'acétate d’éthyle, 'acétate d’amyle, 'acétate de
butyle, 'acétone et des mélanges compatibles de ceux-ci.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 28, dans lequel I'épaisseur
du revétement, apres retrait du solvant, est comprise entre environ 1 micron et environ 20 microns.

Unrevétementde protection amovible selon 'une quelconque des revendications 18 a 29, dans lequel le film pelable
peut étre retiré en mouillant le film pelable et en décollant le film pelable mouillé du revétement hydrophobe.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 30, dans lequel 'adhérence
du revétement de protection a la surface hydrophobe est telle que le revétement de protection peut étre retiré de

I'élément de lentille sans retirer les marques a I'encre de la surface de I'élément de lentille.

Unrevétement de protection amovible selon 'une quelconque des revendications 18 a 31, dans lequel le revétement
amovible n’interfére pas avec un traitement ultérieur de I'élément de lentille.

Un revétement de protection amovible selon 'une quelconque des revendications 18 a 32, dans lequel I'élément
de lentille peut &tre manipulé et traité sans détacher le revétement de protection de I’élément.

Un élément de lentille ophtalmique ayant une surface hydrophobe sur laquelle est collé un revétement de protection
amovible selon 'une quelconque des revendications 18 a 33.

Un élément de lentille ophtalmique selon la revendication 34, dans lequel I'élément de lentille ophtalmique a un
revétement fonctionnel sur une ou des surfaces optiques.

Un élément de lentille ophtalmique selon la revendication 35, dans lequel le revétement fonctionnel est sélectionné
dans la liste constituée par les revétements résistant a 'abrasion, les revétements anti-réfléchissement, les revé-
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tements antistatiques, les revétements photochromes et des combinaisons de ceux-ci.
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