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Description

FIELD OF THE INVENTION

[0001] The present invention is directed to a method
of preparing a customized polymeric article through the
use of magnetic fluids.

BACKGROUND OF THE INVENTION

[0002] The molded polymeric article market is similar
to several other markets in that it is trending towards cus-
tomization and/or personalization. Moreover, there is a
need to reduce production costs and provide molds that
can be easily recycled or reused.

[0003] For example, the optical market is trending to-
ward personalization of lenses. For example, digital sur-
facing technology allows for the potential to customize
lenses to each individual’'s anatomical and optometric
parameters, as well as other highly individualized meas-
urements. It also allows lenses to take into account frame
positioning; for example a lens shape can be created to
allow for non-standard mounting (see https://www.bb-
gr.com/en-us/ensavoirplus/optique/Pages/LeSur-
fa%C3%AT7ageDigital.aspx). However, there are several
disadvantages to creating lenses via digital surfacing.
For example, since the process is based on the removal
of lens material from a lens blank which is formed in the
process, the process is wasteful and inefficient. It has
been calculated that the digital surfacing of a typical lens
from a blank to finished lens results in 50% or more of
the lens material being cut away. The cut away material
cannot be reused or recycled and, therefore, results in
large amounts of landfill waste. It is, therefore, desirable
to produce new methods of producing highly customized
lenses which do not result in large amounts of waste.
[0004] One example of producing highly customized
polymeric articles that meet the above requirements is
to customize the mold surface such that a highly custom-
ized, finished article is obtained directly from the mold.
However, since polished glass molds are expensive, it
would be prohibitively expensive to make molds for every
possible customized configuration in a traditional man-
ner.

[0005] While it has been reported that polymeric arti-
cles, e.g., lenses, have been prepared using 3-dimen-
sional printing processes, however, additive manufactur-
ing processes are limited in the selection of polymeric
resins that might be used.

[0006] US2012/0225252 A1 discloses deformable fer-
rofluid layer devices for optical modulation and micro-
molding.

[0007] The method of the present invention offers the
ability to produce polymeric articles having specific cus-
tomization features which are made using commonly
known and industry acceptable polymeric materials. Fur-
ther, it has now been found that the alternative approach
of using a polymeric article casting process in which one
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or both mold surfaces is highly customizable and reusa-
ble allows forthe production of highly customized articles,
e.g., lenses and other transparencies, with high optical
surface quality, while the molds can be easily recycled
or reused.

SUMMARY OF THE INVENTION

[0008] The present invention is directed to a method
for preparing a customized polymeric article comprising:

(a) providing two mold half-sections, each half-sec-
tion having an outer surface and an inner surface;

(b) assembling the two mold half-sections to form a
mold assembly such that the inner surfaces of the
two mold half-sections oppose one another, thereby
defining a cavity therebetween;

(c) prior to or subsequentto (b), applying one or more
magnetic fluids to the inner surface of at least one
mold half-section;

(d) inserting a fluid polymeric material into the cavity
formed in (b);

(e) priorto or subsequentto (d), controllably applying
a magnetic field to the one or more magnetic fluids
to form a customized reversible surface in accord-
ance with a predetermined specific surface topogra-

phy;

(f) subjecting the mold assembly containing the fluid
polymeric material to conditions sufficient to effect
at least partial polymerization or hardening of the
fluid polymeric material; and

(g) separating the two mold half-sections to provide
a polymeric article having at least one surface cor-
responding to the predetermined specific surface to-
pography of the magnetic fluid.

[0009] A polymeric article prepared by the above-de-
scribed method also is provided.

DETAILED DESCRIPTION OF THE INVENTION

[0010] As previously mentioned, the present invention
is directed to a method for preparing a customized poly-
meric article comprising:

(a) providing two mold half-sections, each half-sec-
tion having an outer surface and an inner surface;

(b) assembling the two mold half-sections to form a
mold assembly such that the inner surfaces of the
two mold half-sections oppose one another, thereby
defining a cavity therebetween;
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(c) prior to or subsequent to (b) applying one or more
magnetic fluids to the inner surface of at least one
mold half-section;

(d) inserting a fluid polymeric material into the cavity
formed in (b);

(e) prior to or subsequent to (d), controllably applying
a magnetic field to the one or more magnetic fluids
to form a customized reversible surface in accord-
ance with a predetermined specific surface topogra-
phy (or geometry);

(f) subjecting the mold assembly containing the fluid
polymeric material to conditions sufficient to effect
at least partial polymerization or hardening of the
fluid polymeric material; and

(g9) separating the two mold half-sections to provide
a polymeric article having at least one surface cor-
responding to the predetermined specific surface to-
pography of the magnetic fluid.

[0011] The one or more magnetic fluids can be select-
ed from any magnetically susceptible fluids known in the
art. In a particular embodiment, the one or more magnetic
fluids can be selected from the group consisting of fer-
rofluids and magnetorheological ("MR") fluids. Ferroflu-
ids are stable colloidal suspensions of nanoscale ferro-
magnetic or ferrimagnetic particles suspended in a car-
rier fluid which typically contains a surfactant which pre-
vents particle agglomeration even when a strong mag-
netic field is applied to the ferrofluid. The surfactant must
be matched to the carrier type and must overcome the
attractive van der Waals and magnetic forces between
the particles. Generally, a typical ferrofluid can contain
by volume 5% magnetic solid, 10% surfactant, and 85%
carrier fluid. Non-limiting examples of surfactants can in-
clude fatty acids such as oleic acid, linoleic, stearic or
isostearic acid, hydroxides, such as tetramethylammo-
nium hydroxide, citric acid or salts thereof, amines, alco-
hols, and/or soy lecithin. Choice of surfactantis depend-
enton the end use of the ferrofluids employed and wheth-
er the carrier fluid is an aqueous or an organic solvent.
Suitable polar carrier fluids can include, for example, wa-
ter or ethylene glycol. Oil based carrier fluids can include,
for example, hydrocarbons such as poly(alpha olefins),
polyol esters, silicones, perhalogenated (e.g, perfluori-
nated) oils and solvents, as well as halosilanes. In one
embodiment, the ferrofluid is a perhalogenated ferrofluid.
There are generally two major steps in preparing a fer-
rofluid. The first is to make the magnetic nanoparticles
(approximately 100 Angstroms diameter, about 10 nm)
that will be dispersed in the colloidal suspension. The
magnetic particles in ferrofluids useful in the method of
the present invention are generally magnetite (Fe;0,),
although other magnetic particles such as maghemite
and hematite may be employed as well as other magnetic
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particles, such as cobalt and nickel-containing particles.
Further contemplated are alloys and other magnetic el-
ements. In the second step of preparing ferrofluids, the
magnetic particles are dispersed in a carrier liquid by
utilizing a suitable surfactant to create a colloidal sus-
pension as discussed above.

[0012] The difference between ferrofluids and MR flu-
ids is the size of the particles. As mentioned above, the
particles in a ferrofluid primarily consist of nanoparticles
which are suspended by Brownian motion and, generally,
will not settle under normal conditions. By contrast, MR
fluid particles primarily comprise micrometer-scale par-
ticles which may be too heavy for Brownian motion to
maintain suspension and, thus, may settle over time. Al-
so, MR fluids can gel or solidify in the presence of a mag-
netic field. MR fluids likewise comprise a carrier fluid and,
optionally, a surfactant similar to those described above
in reference to ferrofluids.

[0013] Inthe method of the presentinvention, the mag-
netic fluid typically is a ferrofluid in an aqueous form. Suit-
able aqueous ferrofluids can include, for example, EMG
703 and EMG 304 both commercially available from Fer-
rotec (USA) Corporation.

[0014] In the case of the customizable mold surface
used in the present invention, both the carrier fluid and
the surfactant should be selected so as not to adversely
affect the polymerization or, in the case of thermoplastic
polymeric materials, the hardening of the fluid polymeric
materials employed or ultimate properties of the polymer-
ic article formed by the method.

[0015] The magnetic fluid is immiscible with the fluid
polymeric material. That is, the magnetic fluid and the
fluid polymeric material are incapable of forming a ho-
mogeneous mixture at any ratio of the two materials. This
ensures that there is no intermixing of the two materials
at the interface between the magnetic fluid and the fluid
polymeric material.

[0016] The magnetic field can be provided either by
use of a fixed magnet or by application of an electromag-
netic field. The magnetic field may be removed prior to
or subsequent to separating the two mold half-sections
in (e) as mentioned above. The magnetic field applied
can be controlled in accordance to digitized specific top-
ographical/geometrical and shape information such that
the magnetic fluids form the customized inner mold sur-
face. Once the polymeric article has been demolded, the
magnetic fluid can be recycled orreused in a subsequent
casting process.

[0017] The method of the present invention may be
used to prepare any of a myriad of molded polymeric
articles including, for example, polymeric sheets, poly-
meric transparencies, such as windows, display screens,
face shields, lenses, and aerospace transparencies.
[0018] Of course, the mold half-sections can be con-
figured in any shape or geometry dependent upon the
shape or geometry of the polymeric article to be obtained.
Further, the two mold half-sections can comprise the
same or different materials. In one embodiment, partic-
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ularly suitable for the preparation of polymeric lenses, at
least one of the mold half-sections is glass. It is contem-
plated that one of the mold half-sections can be a pre-
formed lens while the inner surface of the opposing mold
half-section receives application of the magnetic fluid.
Additionally, the mold half-section which receives appli-
cation of the magnetic fluid can possess a "cuplike" con-
formation; and the magnetic fluid is applied within the
"cup" and subjected to the magnetic field to form the pre-
determined specific surface topography.

[0019] In a particular embodiment of the invention, the
customized polymeric article is a lens, such as a plano
(non-prescription) lens and an ophthalmic (prescription
lens). In this case, the predetermined specific surface
topography can constitute a predetermined optical power
or shape specific to an individual lens wearer. The lens
can have an outer surface having a topography conform-
ing to an unmodified front mold half-section, and a back
surface having a topography conforming to the predeter-
mined specific surface topography of the magnetic fluid.
The lenses produced by the method of the present in-
vention can comprise plano lenses, single vision lenses,
multifocal lenses, or gradient power lenses.

[0020] The fluid polymeric material can include any of
the polymeric material compositions known in the plastics
molding art. For example, non-limiting examples of the
polymeric material compositions can include photopoly-
merizable materials (e.g., (meth)acrylate-based materi-
als), thermosetting materials (e.g., polyurethanes, allyl
functional carbonates, and epoxides), or thermoplastic
materials (e.g., polycarbonates and poly(cyclo)olefins).
The fluid polymeric material can be selected from the
group consisting of polycarbonate, bisallyl carbonate,
polyurethane, polyureaurethane, polythiourea urethane,
epoxides, thioepoxides, cycloolefin (co)polymers, and
(meth)acrylate-based materials. For purposes of this in-
vention, the term "(meth)acrylate is intended to include
both acrylate and methacrylate materials. The type of
lens material utilized in the methods of the present in-
vention is not critical to the invention.

[0021] Once thefluid polymeric materialis inserted into
the cavity between the two mold half-sections, the mold
assembly containing the fluid polymeric material is sub-
jected to conditions sufficient to effect at least partial po-
lymerization (i.e., in the case of the photo-polymerizable
or thermosetting polymeric materials) or hardening (i.e.,
in the case of thermoplastic polymeric materials) of the
fluid polymeric material. The two mold half-sections are
removed, thereby providing a polymeric article having at
least one surface corresponding to the predetermined
specific surface topography of the magnetic fluid.
[0022] It should be noted that, where the polymeric ar-
ticle is a lens, the predetermined surface topography can
be adjusted to account for monomer deformation due to
shrinkage and/or cure stress during curing/hardening in
order to provide a predetermined optical power or shape
specific to an individual wearer.

[0023] It is contemplated that the polymerization or
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hardening step can be carried out to the extent that the
article thus formed is only partially polymerized/hardened
(but polymerized/hardened to the extent that the topog-
raphy and shape is maintained), and the remainder of
the polymerization/hardening can be carried out after the
article is removed from the mold.

[0024] Conditions suitable to effect polymerization or
hardening of the fluid polymeric material can be accom-
plished by a variety of methods depending, of course, on
the polymeric material compositions employed. For ex-
ample, polymerization can be effectuated by subjecting
the filled mold assembly to one or more of thermal con-
ditions and actinic radiation, for a time sufficient to com-
plete polymerization; and hardening of a thermoplastic
material can be accomplished by subjecting the filled
mold assembly to thermal conditions for a time sufficient
to at least partially harden the thermoplastic polymeric
material.

[0025] By way of example, in the method of the present
invention, the one mold half-section can be a preformed
front mold section which is attached to a back mold half-
section, where the inner surface of the back mold half-
section has been "customized" using the magnetic fluid
in accordance with the method of the present invention.
The back mold half-section could include a port for inser-
tion or injection of the fluid polymeric material used to
form the customized polymeric article. The two mold half-
sections can be joined using any sealing methods known
in the art, including gaskets and sealants. As previously
mentioned, the magnetic field can be controllably applied
to the magnetic fluid prior to or subsequent to insertion
of the fluid polymeric material into the cavity between the
two mold half-sections.

[0026] Further, the size and shape of the mold could
be set in such a way that no post-processing (edging)
would be necessary prior to inserting the finished product
into eyeglass frames for the end user.

Claims

1. A method for preparing a customized polymeric ar-
ticle comprising:

(a) providing two mold half-sections, each half-
section having an outer surface and an inner
surface;

(b) assembling the two mold half-sections to
form a mold assembly such that the inner sur-
faces of the two mold half-sections oppose one
another, thereby defining a cavity therebetween;
(c) prior to or subsequent to (b) applying one or
more magnetic fluids to the inner surface of at
least one mold half-section;

(d) inserting a fluid polymeric material into the
cavity formed in (b);

(e) prior to or subsequent to (d), controllably ap-
plying a magnetic field to the one or more mag-
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netic fluids to form a customized reversible sur-
face in accordance with a predetermined spe-
cific surface topography;

(f) subjecting the mold assembly containing the
fluid polymeric material to conditions sufficient
to effect at least partial polymerization or hard-
ening of the fluid polymeric material; and

(g) separating the two mold half-sections to pro-
vide a polymeric article having at least one sur-
face corresponding to the predetermined spe-
cific surface topography of the magnetic fluid.

The method of claim 1, wherein the magnetic field
is removed prior to or subsequent to separating the
two mold half-sections in (e).

The method of claim 1, wherein the magnetic fluid
material is an aqueous ferrofluid or is a perhalogen-
ated ferrofluid.

The method of claim 1, wherein the magnetic fluid
comprises a magnetorheological fluid or comprises
cobalt-containing particles, nickel-containing parti-
cles, and/or alloys.

The method of claim 1, wherein the magnetic fluid
material is immiscible with the fluid polymeric mate-
rial when a magnetic field is applied to the mold as-
sembly.

The method of claim 1, wherein at least one of the
two mold half-sections is comprised of glass.

The method of claim 1, wherein the customized pol-
ymeric article is a lens, wherein the lens comprises
preferably a plano lens, a single vision lens, a multi-
focal lens, or a gradient power lens.

The method of claim 7, wherein the predetermined
specific surface topography constitutes a predeter-
mined optical power or shape specificto anindividual
lens wearer.

The method of claim 7, wherein the lens has an outer
surface having a topography conforming to an un-
modified front mold half-section, and a back surface
having a topography conforming to the predeter-
mined specific surface topography of the magnetic
fluid.

The method of claim 1, wherein the fluid polymeric
material is selected from the group consisting of pho-
to-polymerizable materials, thermosetting materials,
and thermoplastic materials, wherein preferably:

(A) the fluid polymeric material comprises ather-
mosetting polymeric material which is partially
polymerized in (f), and the method further com-
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1.

12.

13.

14.

prises (h) subjecting the partially polymerized
polymeric article to conditions sufficient to com-
plete polymerization of the partially polymerized
polymeric article; or

(B) the fluid polymeric material comprises a ther-
moplastic polymeric material which is partially
hardened in (f), and the method further compris-
es (h) subjecting the partially hardened polymer-
ic article to conditions sufficient to complete
hardening of the partially hardened polymeric
article.

The method of claim 1, wherein the fluid polymeric
material is selected from the group consisting of poly-
carbonate, bisallyl carbonate, polyurethane, polyu-
reaurethane, polythioureaurethane, epoxides, thioe-
poxides, cycloolefin (co)polymers and (meth)acr-
ylate-based materials.

The method of claim 1, wherein the one or more mag-
netic fluids is/are applied to the inner surface of at
least one mold half-section prior to or subsequent to

(b).

The method of claim 1, wherein the magnetic field
is controllably applied to the one or more magnetic
fluids to form a customized reversible surface in ac-
cordance with a predetermined specific surface to-
pography prior to or subsequent to (d).

The method of claim 1, wherein the polymeric article
is in the form of a polymeric sheet.

Patentanspriiche

1.

Ein Verfahren zum Herstellen eines malRgefertigten
Kunststoffgegenstands umfassend:

(a) Bereitstellen zweier Formhalften, jede Halfte
aufweisend eine duRere Oberflache und eine in-
nere Oberflache,

(b) Montieren der beiden Formhalften, um eine
Formbaugruppe zu bilden, so dass die inneren
Oberflachen der beiden Formhalften einander
gegenuberliegen, dadurch dazwischen einen
Hohlraum definierend,

(c) vor oder nach (b) Anbringen eines oder meh-
rerer magnetischer Fluide auf die innere Ober-
flache von wenigstens einer Formhalfte,

(d) Einbringen eines fluiden Polymermaterials
in den Hohlraum, der in (b) gebildet wird,

(e) vor oder nach (d) kontrolliertes Anlegen ei-
nes magnetischen Feldes an das eine oder die
mehreren magnetischen Fluid(e), um eine an-
gepasste reversible Oberflache in Ubereinstim-
mung mit einer vorgegebenen spezifischen
Oberflachentopographie zu bilden,
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(f) Aussetzen der Formbaugruppe enthaltend
das fluide Polymermaterial gegeniber Bedin-
gungen, die ausreichen, wenigstens eine teil-
weise Polymerisation oder Hartung des fluiden
Polymermaterials zu bewirken, und

(g) Trennen der zwei Formhalften, um einen
Kunststoffgegenstand, der wenigstens eine
Oberflache entsprechend der vorgegebenen
spezifischen Oberflachentopographie des ma-
gnetischen Fluids aufweist, bereitzustellen.

Das Verfahren des Anspruchs 1, wobei das magne-
tische Feld vor oder nach Trennen der zwei Form-
halften in (e) entfernt wird.

Das Verfahren des Anspruchs 1, wobei das magne-
tische Fluid ein wassriges Ferrofluid ist oder ein per-
halogeniertes Ferrofluid ist.

Das Verfahren des Anspruchs 1, wobei das magne-
tische Fluid ein magnetorheologisches Fluid umfasst
oder kobalthaltige Partikel, nickelhaltige Partikel
und/oder Legierungen umfasst.

Das Verfahren des Anspruchs 1, wobei das Material
des magnetischen Fluids sich nicht mit dem fluiden
Polymermaterial vermischt, wenn ein magnetisches
Feld auf die Formbaugruppe angewendet wird.

Das Verfahren des Anspruchs 1, wobei wenigstens
eine der zwei Formhalften Glas umfasst.

Das Verfahren des Anspruchs 1, wobei der malige-
fertigte Kunststoffgegenstand eine Linse ist, wobei
die Linse vorzugsweise eine plane Linse, eine Ein-
starkenlinse, eine multifokale Linse oder eine Linse
mit Starkegradienten umfasst.

Das Verfahren des Anspruchs 7, wobei die vorge-
gebene spezifische Oberflachentopographie eine
vorgegebene optische Starke oder Form spezifisch
fur einen individuellen Linsentrager darstellt.

Das Verfahren des Anspruchs 7, wobei die Linse
eine aullere Oberflache aufweisend eine Topogra-
phie, die sich an eine unmodifizierte vordere Form-
halfte anpasst, und eine hintere Oberflache aufwei-
send eine Topographie, die sich an die vorgegebene
spezifische Oberflachentopographie des magneti-
schen Fluids anpasst, aufweist.

Das Verfahren des Anspruchs 1, wobei das fluide
Polymermaterial aus der Gruppe bestehend aus
photopolymerisierbaren Materialien, warmeharten-
den Materialien und thermoplastischen Materialien
ausgewahlt ist, wobei vorzugsweise:

(A) das fluide Polymermaterial ein warmehar-
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1.

12.

13.

14.

tendes Polymermaterial, welches in (f) teilweise
polymerisiert wird, umfasst, und das Verfahren
des Weiteren (h) ein Aussetzen des teilweise
polymerisierten Kunststoffgegenstands gegen-
Uber Bedingungen, die zur vollstdndigen Poly-
merisation des teilweise polymerisierten Kunst-
stoffgegenstands ausreichen, umfasst, oder
(B) das fluide Polymermaterial ein thermoplas-
tisches Polymermaterial, welches teilweise in (f)
gehartet wird, umfasst, und das Verfahren des
Weiteren (h) ein Aussetzen des teilweise gehar-
teten Kunststoffgegenstands gegentiber Bedin-
gungen, die zum vollstandigen Harten des teil-
weise geharteten Kunststoffgegenstands aus-
reichen, umfasst.

Das Verfahren des Anspruchs 1, wobei das fluide
Polymermaterial aus der Gruppe bestehend aus Po-
lycarbonat, Bisallylcarbonat, Polyurethan, Polyharn-
stoffurethan, Polythioharnstoffurethan, Epoxiden,
Thioepoxiden,  Cycloolefin(co)polymeren  und
(meth)acrylatbasierten Materialien ausgewahlt ist.

Das Verfahren des Anspruchs 1, wobei das eine
oder die mehreren magnetischen Fluid(e) vor oder
nach (b) auf die innere Oberflache von wenigstens
einer Formhalfte aufgebracht werden.

Das Verfahren des Anspruchs 1, wobei das magne-
tische Feld vor oder nach (d) kontrolliert an das ein
oder die mehreren magnetischen Fluid(e) angelegt
wird, um eine angepasste reversible Oberflache mit
einer vorgegebenen spezifischen Oberflachentopo-
graphie zu bilden.

Das Verfahren des Anspruchs 1, wobei der Kunst-
stoffgegenstand in der Form einer Kunststoffscheibe
vorliegt.

Revendications

1.

Procédé de préparation d’un article personnalisé en
polymeére, comportant les étapes suivantes :

a) prendre deux moitiés de moule, étantentendu
que chaque moitié présente une surface externe
et une surface interne,

b) assembler ces deux moitiés de moule pour
qu’elles forment un moule assemblé, de telle
maniere que les surfaces internes des deux moi-
tiés de moule soient opposées l'une a l'autre et
définissent ainsi entre elles une cavité,

c) avant ou apres I'étape (b), appliquer un ou
plusieurs liquides magnétiques sur la surface in-
terne d’au moins l'une des moitiés de moule,
d) introduire un matériau polymere liquide dans
la cavité formée au cours de I'étape (b),



11 EP 3 083 178 B9 12

e) avant ou aprés I'étape (d), appliquer un
champ magnétique, de maniere régulable, au
ou aux liquide(s) magnétique(s), pour former
une surface réversible personnalisée en concor-
dance avec une topographie de surface spéci-
fiqgue prédéterminée,

f) mettre le moule assemblé contenant le maté-
riau polymere liquide dans des conditions suffi-
santes pour que s’effectue une polymérisation
ou un durcissement, au moins partiel(le), du ma-
tériau polymere liquide,

g) et séparer les deux moitiés de moule, pour
obtenir un article en polymere dont au moins
'une des surfaces correspond a la topographie
de surface spécifique prédéterminée du liquide
magnétique.

Procédé conforme a la revendication 1, dans lequel
onmetfin al'application du champ magnétique avant
ou apres la séparation des deux moitiés de moule
au cours de I'étape (e).

Procédé conforme a la revendication 1, dans lequel
le matériau liquide magnétique est un ferroliquide
aqueux ou un ferroliquide perhalogéné.

Procédé conforme a la revendication 1, dans lequel
le liqguide magnétique comprend un liquide magné-
torhéologique ou comprend des particules conte-
nant du cobalt, des particules contenant du nickel,
et/ou des alliages.

Procédé conforme a la revendication 1, dans lequel
le matériau liquide magnétique n’est pas miscible
avec le matériau polymere liquide quand un champ
magnétique est appliqué au moule assemblé.

Procédé conforme a la revendication 1, dans lequel
au moins l'une des deux moitiés de moule est en un
verre.

Procédé conforme a la revendication 1, dans lequel
l'article personnalisé en polymére est un verre de
lunettes, lequel verre englobe, de préférence, un ver-
re non-correcteur, un verre simple, un verre multifo-
cal, ou un verre a gradient de puissance.

Procédé conforme a la revendication 7, dans lequel
la topographie de surface spécifique prédéterminée
constitue une forme ou une puissance optique pré-
déterminée, spécifique d’un individu porteur de lu-
nettes.

Procédé conforme a la revendication 7, dans lequel
le verre présente une surface externe dotée d’'une
topographie conforme a la moiti¢ de moule avant
non-modifiée, et une surface arriére dotée d’'une to-
pographie conforme a la topographie de surface spé-
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cifique prédéterminée du liquide magnétique.

Procédé conforme a la revendication 1, dans lequel
le matériau polymeére liquide est choisi dans 'ensem-
ble formé par les matériaux photo-polymérisables,
les matériaux thermodurcissables et les matériaux
thermoplastiques, étantentendu que, de préférence,

A) le matériau polymere liquide comprend un
matériau polymere thermodurcissable qui est
partiellement polymérisé au cours de I'étape (f),
et le procédé comporte en outre une étape (h)
ou I'on met I'article en polymere partiellement
polymérisé dans des conditions suffisantes pour
que s’acheve la polymérisation au sein de l'ar-
ticle en polymere partiellement polymérise,

B) ou le matériau polymere liquide comprend un
matériau polymeére thermoplastique qui est par-
tiellement durci au cours de I'étape (f), et le pro-
cédé comporte en outre une étape (h) ou I'on
met l'article en polymeére partiellement durci
dans des conditions suffisantes pour que
s’achéve le durcissement au sein de l'article en
polymeére partiellement durci.

Procédé conforme a la revendication 1, dans lequel
le matériau polymére liquide est choisi dans 'ensem-
ble constitué par les suivants : polycarbonate, po-
ly(carbonate de bis-allyle), polyuréthane, poly(urée
uréthane), poly(thiourée uréthane), polyépoxydes,
polythio-époxydes, polymeres et copolyméres de
cyclooléfine, et matériaux a base d'acrylate ou de
méthacrylate

Procédé conforme a la revendication 1, dans lequel
le ou les liquide(s) magnétique(s) est ou sont appli-
qué(s) sur la surface interne d’au moins l'une des
moitiés de moule, avant ou aprés I'étape (b).

Procédé conforme a la revendication 1, dans lequel
le champ magnétique est appliqué, de maniére ré-
gulable, au ou aux liquide(s) magnétique(s) pour que
soit formée une surface réversible personnalisée en
concordance avec une topographie de surface spé-
cifique prédéterminée, avant ou aprées I'étape (d).

Procédé conforme a la revendication 1, dans lequel
I'article en polymére se présente sous la forme d’'une
feuille de polymere.
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