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FRMATI ON COPY
25 Typically, the outermost coating layer of an ophthalmic lens is the

anti-soiling coating layer (or top coat).
in view of the fast development in the top coat technology, it would
be of interest to be able to safely replace an initially deposited hydrophobic
_top coat by a new top coat having different or improved properties.

30 Of course, such a replacement of the outermost coating layer by an
other one must be effective without adversely affecting the underneath
coating layers and/or the substrate, in particular their optical properties.

In particular, the top coat is usually deposited onto an anti-reflective
coating layer and the replacement process should not impair the

35  properties of this anti-reflective coating layer.
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mentioned axial blocking means, and the other axial blocking means
exerts a pressure on the concave face of the lens, through an elastomeric
stop.

During machining, a tangent torque is applied onto the lens which
may induce a rotation of the lens relatively to the maintaining means if the
lens is not sufficiently strongly maintained.

A good blocking of the lens principally depends upon a good
adhesion at the interface between the maintaining pad and the convex
surface of the lens.

As already mentioned, the outermost coating layer of an ophthalmic
lens usually comprises a hydrophobic and/or oleophobic anti-soiling top
coat generally formed onto an anti-reflective coating.

One problem associated with such top coats, is that, due to their
surface properties, they do no permit to obtain a good adhesion of the
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surface treated is the surface of a mineral layer, typically a SiO; layer of an
anti-reflecting stack.

SUMMARY OF THE INVENTION
30 Thus, the aim of the present invention is to provide a process for
replacing an initial outermost coating layer of a coated optical lens with a
layer of a new final coating having surface properties different of those of
the initial outermost coating without detrimentally affecting the properties,
in particular the optical properties, of the subjacent functional layer and/or
35  the lens substrate.
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An essential step of the process of the invention is treatment step

Ul

(b).
It shall be understood that, in treatment step (b), almost the entire
25  surface of the lens and preferably the whole surface of the lens is treated.

Preferably, the duration of the treatment of the initial outermost
coating layer with activated chemical species is 40 seconds or less and
more preferably 30 seconds or less and even better is about 20 seconds,
and preferably the treated surface has a contact angle with water of 10° or

30 less, and even better 5° or less.

By definition, the duration of the treatment with activated chemical
species is the time during which each point of the surface of the initial
outermost coating layer is in contact with the activated chemical species.

If not mentioned, by surface contact angle with water, it is meant

35 the stationary contact angle with water determined according to the liquid
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Usually, the power of the plasma treatment ranges from 107 to

25 10°W, and will generally be around 6.10% W.

An important feature of the treatment step (b) of the process of the
invention is that it is performed at atmospheric pressure. By atmospheric
pressure, it is meant a pressure ranging from 250 to 760 mm Hg,
preferably 600 to 760 mm Hg.

30 Preferably, the initial outermost coating will have a surface energy
of at least 20 mJ/m?, more preferably at least 15 mJ/m?2 or better at least
13 mJ/m?, but also preferably less than 35 mJ/m? and even better less
than 30 mJ/m?, and a thickness of 1 to 100 nm, preferably 1 to 60 nm,
more preferably 10 to 80 nm. The initial outermost coating may also be as
35 thin as 1to 10 nm, preferably 1 to 5 nm.
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wherein Rf represents perfluoroalkyl ; Z represents fluoro or
trifluoromethyl ; a, b, ¢, d and e each independently represent 0 or an
integer of 1 or above, provided thata + b + ¢ + d + e is not less than 1 and
the order of the repeating units parenthesized by subscripts a, b, ¢, d and
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di val ent pol yfl uor opol y her group 0 Rl is-a
di val ent al kyl ene gr ol
ont

conbi nati ons thereof |onaIIy c |ng one or
nore heteroatons or functlonal gr oups nd

wherein : Ry is a monovalent or divalent polyfluoropolyether group,
20 R'is a divalent alkylene group, arylene group, or combinations thereof,
optionally containing one or more heteroatoms or functional groups and
optionally substituted with halids, and preferably containing 2 to 16 carbon
atoms ; R? is a lower alkyl group (i.e., a(C1-C4) alkyl group) ; Y is a halid, a
lower alkoxy group (i.e., a(C4-C4) alkoxy group, preferably, a methoxy or
25 ethoxy group), or a lower acyloxy group (i.e., -OC(O)R® wherein R® is a
(C4-C4) alkyl group) ; xis O or 1 ; and y is 1 (Rf is monovalent) or 2 (R; is
divalent). Suitable compounds typically have a molecular weight (number
average) of at least about 1000. Preferably, Y is a lower alkoxy group and
Ry is a perfluoropolyether group.
30 A commercial composition for making the top coat is the
composition KP 801M commercialized by SHINETSU.
Generally, the initial outermost coating layer of the coated lens has
a thickness ranging from 1 to 100 nm, preferably 1 to 60 nm, more
preferably 1 to 5 nm.



optionally substituted with halids, and preferably

containing 2 to 16 carbon atons ; R2 is a | ower alkyl
w@eaupliep1 e., a(Cl-C4) al kyl group) ; Y is a hetT/@p2084/006293

| ower al koxy group (i.e., a(C -C4) al koxy group,

preferably, a net hoxy or 25 et ﬂoxy group), or a |lower

acyl oxy group(l , -OC(O R3 wherein R3|sa (C1-C4)

al kyl group) or 1 ; andy is qaé
nonoval eRtef e@bm bef mﬂt@l rmd\vgm@hly lomu mfetf\@oﬁ@@t@ddbns is

typué,@éémédfwsn@nﬂ%ﬂééﬁ gt (number average) of
at least a oui 000. Pre
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EonBRiEh PV gtV FRoRd e &Y e it oge e

coated | €he amlsreﬂactnhg cdoating maygpreferbblyncbnsist b0 nmono or

oot i dstily BRigial® SEEARRD, FO B Tk zro,

i ni k2D, Mafrcphld2Cs ardpixtisas thgrephe coated lens is

deposi t eﬁh@%nﬁﬂeﬁ@&ﬁﬁg’ %éﬁ’ﬁd icBf tfér’éﬁglgéh (ljn partlcular by vacuum

Anti-reflectin tlns e
1¢rakHeRES N Wé‘Fq% gfatgggonglngﬁ@rg%@s reflecting
coatll r&g@@pobﬂ@ﬂbph@ﬂ@ll‘y ioh Lsgame lassibtddgyers 5 whi ch
ti-reflective properties of the finished

| o2 By A0t skl T DR e e pr et e abl v
con31 hyma‘thedmspmtte]mg nor tilayer filmof dielectric

0 502,
2l 81 1) SaSHE 2385} o 0Bhadk Imickl 82004107
Lant i - r ef INecasenyhetathe§ine dncludes ppiingle layempdstaptigahthickness
by MR balltg mk‘mﬂré ha8 a%é\%lah dras01e eHo e

follow ng techni ques : evagtgratlon ptionally
i on bea @f@"aQ!Yeghe angi- reﬂ?cw e9#tHY s ﬁ@ﬂfaﬁy%fﬂﬁb%%mprlsmg

; 3thréy @rawrméedmth@rma@enm Oyérs by FHcrnamehs High eshd low
vapo chem cal deposition. 15 In case where

t he' ffq%e &G8s a si ngle layer, its optical
2ad hi cknesA prefestedegniireflertitddcodiimgecdmprises astadieoffdur layers

Coa@%etdob)ﬁ@%cﬂﬂh ﬁé@éﬁf@#l Yor é)ba%ﬁgté 'fﬁ@ﬁ zﬁégteleg@r having an

ng is
di eppiiaalitbickaess pé|ahoalye°a5stcof75a1mearmqom@l| iy @vearhﬁvmg an
| oVgptical thickness of about 20 to 40 nm, a third ZrO. layer having an optical

thickness of about 120 to 190 nm and a fourth SiO; layer having an optical

25  thickness of about 100 to 160 nm (optical thickness are for a wavelength
A =550 nm). .

As already indicated, the coated lens preferably comprises a
scratch-resistant coating layer, the anti-reflecting coating layer being
typically deposited on the scratch-resistant coating layer.

30 Any know optical scratch-resistant coating composition can be used
to form the scratch-resistant coating. Thus, the scratch-resistant coating
composition can be a UV and/or a thermal curable composition.

By definition, a scratch-resistant coating is a coating which
improves the abrasion resistance of the finished optical article as



refractive indexes. 20 A preferred anti-reflecting

coating conprises a stack of four layers forned by
woaouamegeposi ti on, for exanple a first Zr02 | BEEP2004/006293

having an optical thickness about 35 to 75 nm a

second Si 02 | ayer having an optical thickness of

about 20 to 40 nm a third Zr02 | ayer having an

pt I h k f 19 d f rth
S wsribayel ot ngmn SpeRLAros bl aeeld BR° sbite fant
t o cbafingm (optical thickness are for a wavelength k =
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o of or abEreE, SRl R GabE Rontinfs, B0 fifeq Hidde by curing 2
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ptical scratc t ant
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3&2%?4”@538398%39%% a scratch-resistant
coat| ng The mmabrafiggmdl sbratd:mﬁmsietaﬁt tdmeltia@rasmbsitions are
10,60h544 FiBe ik o o 5oB SR A bhfufantifng guch as
optforalexample) e yeglycidoxymwopyltrinectsoxysileher e(GCEYMD®) and a
fg?g&%@ﬂgg@:ﬁ%ﬁd&d §E{:ﬁ‘t s rel%fSte%h{%@“du‘?\%fhﬁ&i%thoxysuane

récursor cornposit
i ndPMPRY), cpdigal ﬁwﬁwn a eatalyticampanbel/a ausingscatalyst such

t heseafmfthneadaiyiabstomphelorsd nyBronnethdrebhe—eiethating of
res st ant Catlnsconta e | nor

15¢ 7 1t %r°°§'lP<9§ b0 SaRaRUAINEAEPad GbeoNeRis Pisely used for
Exdomrhelating trasehconopgeiiond.ons are disclosed in US

o et e e S b R Brian et FMnive.pryount of

i 0 atheast coergoupingggast.t he mai n constituents an

epoxyal

Py BB MLRG, cad eo¥ W Sptensed soluon of ar
20di aﬂﬂ@)(V%lk@K){@dﬁ?g iangrRn §U§%’£U£@ﬂ akexysilragppreferably comprising a

di qg;,ﬁmbﬂétﬁwég,;@/%d@@%onﬁDl\/DES) col l oidal silica and

a catal nount of _.a curin such as

al um nu ??? acet odte or %;9 h@l’(%'[ftn@st hereof® the ¥

r ergiyqﬁdmpfﬂpy]iérMBtho&Vm t l@y@d@mrewmntambthyld|snloxane,

-55l{/&ggxy%frogﬂn\éﬁ%&iist&b?&:ﬁ@rkc;x){lsﬁjasheeq for (y-glycidoxypropyl)-

25  methyldiethoxysilane, v-glycidoxypropylmethylethoxysilane, Y-
glycidoxypropyldiisopropylethoxysilane and (y-
glycidoxypropy!)bis(trimethylsiloxy)methylsilane.

The preferred epoxyalkoxysilane is (y-
glycidoxypropybtrimethoxysilane.

30 The unsatured alkoxysilane can be a vinylsilane, an allylsilane, an

acrylic silane or a methacrylic silane.

Examples of vinyisilanes are vinyltri(2-methoxyethoxy)silane,
vinyltrisisobutoxysilane, vinyltri-t-butoxysilane, vinyltriphenoxysilane,
vinyltrimethoxysilane, vinyltriisopropoxysilane, vinyltriethoxysilane,

35  vinyltriacetoxysilane, vinylmethyldiethoxysilane,



formul ati ng these conpositions. The scratch-resistant

coating may conprise an effective anbunt of at |east
woen@4aopl i Nng agent. The preferred coupling ageel/EPB0#006293

pre-condensed sol ution of an 420 epoxyal koxysi |l ane and

an unsatured al koxysilane, preferably conprising a

ternjnal et hyl eni ¢ doubl e bond. Exanpl es of
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hSasilban anples o
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VI mrylmxwremddnmwlmaﬁhw;ysuam,l t rm~(3-a@nyloxw2mydrmgypropyl)-3—
j [tri h il

VI %'b%%gmé(ﬁ%k?al&lﬁanew nyl tri met hoxysi | ane,

pr opox vinyl tri et hoxysil ane,

VI nyl t r Exeatss spl amethaagryig n%kﬂﬁ'@ﬁd@é@h&t?@lm%ﬂoxwpyltf is
20(?6‘141}!3%&%0?@_ foﬁmgﬁé 006293 11 3-methacryloxypropyltris

vin

| di
Vi & E(Pépcp)fyg%x%n ny g@ﬁgrpw%gpmltns(methoxyethoxy)snlane 3-
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| |yl h | k
i1 EYTRPRS L i ot TR R By oY R B B aneCr
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acrnW ROD wprmwﬁrlm%@wgm | arnd 3. 3-methacryloxypropylbis
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20 (% acﬁ"&e ezred:ggl %{gyl B&p);/ypgopﬁglmethoxysnane

am nopr Gpgferablpl X ednduns of REoRyakexgsilanei$aany insaturated
st no%(‘?’/s ane(ss) useoll1 §&F ’}Heoc):(c}/Lfbrh Byalgentspreparatlon are such that the

weight ratio.
weight of epoxyalkoxysilane

weight of unsaturated alkoxysilane
25 verifies the condition 0.8 <R < 1.2.

The coupling agent preferably comprises at least 50% by weight of
solid material from the epoxyalkoxysilane(s) and unsaturated
alkoxysilane(s) and more preferably at least 60% by weight.

The coupling agent preferably comprises less than 40% by weight

30  of liguid water and/or organic solvent, more preferably less than 35% by
weight. '

The expression “weight of solid material from epoxyalkoxy silanes
and unsaturated alkoxysilanes” means the theoretical dry extract from
those silanes which is the calculated weight of unit Qi Si Ou.ky2 Qk Si O.
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The scrafch-resistant coating composition can be simply dried or

optionally pre-cured before application of the subsequent anti-reflecting

25  coating. Depending upon the nature of the scratch-resistant coating
composition thermal curing, UV-curing or a combination of both can be
added.

Thickness of the scratch-resistant coating, after curing, usually
ranges from 1 to 15 um, preferably from 1.5 to 6 pm.

30 The scratch-resistant coating composition may also comprise at
least one hydrophobic surfactant.

By hydrophobic surfactant, there is meant a surfactant that
increases the hydrophobic properties (for example decreasing the surface
energy) of the cured scratch-resistant coating compared to the same cured

35  coating without the surfactant.



al koxysi | anes present in the coupling agent

conposition. Preferred preparation nethods for the
wa@ompliiregl agent conprises @ 10 1) m xi ng t he PCT/EP2004/006293

al koxysi |l anes ; 2) hydronS|nq t he al koxysi |l anes,

preferably by addition of an acid, such as

hydrochloric acid ; 3) stirring the m xture ; 4)

optionally addin nic solvent ; 15 5) adding

one or sljfeWF' Ps&gﬁﬁﬂ?g@?‘% a8ich as al umi num
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pre- cur ey b@f%?réeipph%@(’heh'cof sufacienbselgueriuorad  FC 430
antdoriierializdticoy 301, ©0 ERKIG-30B8 fropd EFLAUpoONn the nature

of the resi sta coat ositian ther

%uring, Wﬁmﬁg Br 8a @@ﬁ%‘fﬁ{hf’ﬁoﬁ% Y hOEQﬂP'?ﬁelpa modified
addsolysilbixangness of the scratch-resistant coating,
after cu
preferab’lg‘@%g Oéf#ﬂtal%anté@ﬁgg%f‘%s i at0<]:(i1 jFBegPs ant
coat i ng Cugrpoatedilens aisp meanablwmmmseata prirsgs coating layer for
hngrgﬁp\g?ﬁ;amsf&\cbﬁpﬁe sgbét&)/ ﬂéé?é’@ﬁ%&atﬁ"}g’ f@ﬂﬁ@'ﬂéns substrate

a surfactant I nCr eases
15hy AR IRAG reyisiance of ("?%Fer@xanpl e decreasi ng the

surface Ti@él Figher c@é’uh?Q:aﬁ%@én?@o@hﬁ%tﬁﬁ@eﬂﬁﬁ @gdd for |mprovmg
coatin red to, ¢t 5.coati.n t
{h ?E%ncev@dzeﬁ B, Obge SERIGT BYReY copgny of a
EXa‘Imd;lml optisalaftade.ants are : From Dow Corning :
:: : : ggﬂgéy d%oﬁﬂﬁﬁ’s%h ?) c Oéxsgéééﬂtsg ﬁ\gf ?at': rﬁé’m ¥Vc§o%gm'g which

20 improves the impact reSIstance of the flmshed optlcal article as compared
with the same optical article but without the impact-resistant primer
coating.

Typical primer coatings are (meth)acrylic based coatings and
polyurethane based coatings.

25 (Meth)acrylic based coatings are, among others, disclosed in
US 5,015,523 whereas thermoplastic and crosslinked based polyurethane
resin coatings are disclosed inter alia, in Japanese Patents 63-141001 and
63-87223, EP 0404 111 and US 5,316,791.

In particular, the primer coating according to the invention can be

30 made from a latex composition such as a poly(meth)acrylic latex, a
polyurethane latex or a polyester latex.

Among the preferred (meth)acrylic based primer coating
compositions there can be cited polyethyleneglycol(meth)acrylate based
compositions such as, for example, tetraethyleneglycoldiacrylate,

35 polyethyleneglycol (200) diacrylate, polyethyleneglycol (400) diacrylate,



silicone copolyner. 5 Preferred surfactants are

fluorinated conpounds and in particular fluorinated
wa@Rlkaow9conpounds, in particular the fluori naP@EP2004/006293

silicon conmpounds discl osed 3bove A preferred

hydrophobi c surfactant is Flu fad FC 430

comercialized by 3M or EFKA-3034 from EFKA. 10

EFKA-3034 is a fluorocarbon containing organically
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2035 mgddyet hyl enegl ycol (200) diacrylate,

pol yet hyb‘ c}l%%%égo?thg Mher cggtlﬁld Uer cV\ﬁnéog/%/lclaH? c’.‘i?ﬁges from

PCT/ EP20
0.05 to 20 um, preferably 0.5 to 10 um and more particularly from 0.6 to

6 um.
The lens substrate can be made from any material used in the
25  optical field, such as mineral or organic glass, preferably an organic glass.
Examples of such lens substrates are :
- diethylene glycol bis(allylcarbonate) polymers and copolymers
based substrates ;
- (meth)acrylic polymers and copolymers based substrates, such
30 as substrates comprising (meth)acrylic polymers and
copolymers derived from bisphenol-A ;
- thio(meth)acrylic polymers and copolymers based substrates
- polythiourethane polymers and copolymers based substrates ;
- epoxy and/or episulfide polymers and copolymers based
35 substrates ; and

Lh



14 pol yet hyl enegl ycol (600) di (neth)acrylate, as well

as urethane (neth)acrylates and m xtures thereof.
wee@iarmbl y, the priner coating has a gl ass trBOEEP2004006293

tenperature (Tg) of less than_30C. 5 Anong the
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cited the acrylic | atex comrercialized under the nane

ACRYLI C LATEX A-639 commerci al i zed by ZENECA and

pol yur et-hapelytatbexate based sukstiaée®l under the nanes of

W 240 ang %fﬁl‘ﬁe?yerﬁﬁm ofl fhé lﬁflérfltf‘drf eﬂ'\e initial outermost

enbodi nent rimer coatin ‘50 i'ncl ude zl:_\fn
ef fe@ting éaSéﬁﬁﬂﬁr’ﬁ‘ﬂe gpated.l Snblﬁ ?@“Bﬁé@o AN QHiRISupgrticial pomon
pr aifolae sefdehiresisedntt kBatiny | cottaidfR) | &tg léastt Rmeo Hydesdhobic
subsutg%%ée and/or to the scratch-resistant coating.

rljfoupl ing agents, in the sane anounts, as for
the scridtec beradch-sesisttnt caatintg can N sinyi ohthec ahove described

uocfhalthg Muhibf RELABE 619854 he hpaRHBBR SLRBctall3s disclosed

oat | nposition can usi n
cI mveal met hod such as spin, dip, or flow coating.

Dependi et 9Blyt ke rlgfd%[ﬁwd?flc SAaLERRGS o ﬁﬁbﬁﬁé&% compound

prlmar coatin I1t1qQn her mal curi ng
100r aaldc@nwﬁlatiﬁ%éﬁﬂane%@nﬁ %laaarkﬁe% bearing &4 ! eaﬁ#.%@w%@rbon
th dNﬂUB?dScémahl ngluctdgciyetiier | BE, golFluROpYlyEthiRgeSgroup as

to.20,..1m preferably 0.5 to 10m and nore
par‘{%@%?%fpgﬁqu 5-0.6 to 6m The | ens substrate can

be made meallynythmatm;ﬂéralsupeéktiail npblﬂlien 25 ithet iscedtch-resistant
f
s o3 s 3 LBRCAL 001 5 900 im0 hoeraly oL 280K nore

15di e&rﬂﬁﬁlrébnl& btwt%nnbuag@a@wewhﬁiemdri@t%wnpol yners and
copol ymﬁt‘ﬁenﬁ@éeq éuﬁééthggrﬁ » the (dlﬁémsﬁﬁébflc'iél portlon of the

pol ymers and cop o mer s substrates, . such
sutﬁmtshégsﬁmspp@ IRg ig W@ﬁ@p&% Previgdsly ﬁ&%o%ﬁsid
copol quf B &ﬁflblyl@ﬂy fsﬁﬁms*mgsﬂd’éé@fhaﬁ\ for fow thicknesses (30 nm or
tsﬂlﬂé)éﬁ é%a Xuterm%s{ X(r)mtmg lg)r)gr ggrﬁam)( ﬁuonna‘cieg compound(s),
20 it is possible to completely eliminate fluorine at the surface of the lens after
step (b).
indeed, no fluoroine is detectable by X-ray photoelectron
spectroscopy (XPS) Al Kalpha after the treatment of step (b).
In another embodiment, the initial outermost coating can be the
25  outermost coating obtained by a sol/gel process, of an anti-reflective stack.
The thickness of such outermost coating is generally comprised
between 60 nm and 120 nm, preferably between 70 and 100 nm and has
a low refractive index value, generally less or equal than 1.45 (preferably
from 1.38 to 1.44).
30 The outermost coating layer or coating is optically functional and
contributes to the AR performances of the whole stack.
The outermost coating preferably comprises a hydrolyzate of a di, tri
or tetraalkoxysilane, preferably an epoxysilane hydrolyzate and optionally
low refractive index filler such as SiO,.
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outleastolX0°coat i ng | ayer contai ni ng fI uori nat ed

corrpoun%gc% Prei%?abl& e fﬁ%?%bgtuggchgs%o?@lfgﬁﬁeeébfergy of 25 mJ/m?

elimnate uor|
st &y less, prefedakly, ofn?a mumr@ Inss a@dd@o@:mr@mr@bb'yomfr ay/m? or

ph%@@éﬁ&b&@ﬂbe%t%%vﬂgmwo%%%) Al Kaipha after the
not her epbodi ne

treatnment of ste ,_lhe

initial A8t %‘?@ﬁf& ty@&‘é’t”)’ h’@egéﬁ Pe-pRk ‘fomoeﬂﬁ%} hﬁs}tsed for the
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anti -.r ctive, sta thic

oL tAb P EHRERh P e BRG] BERGEIYEq BENeR, grophobic
ancpropértiesy spcbf as al yndreasexk cortachrahdl® Ovitimveatdr loaisa lower

a ls‘lm‘ %‘;ér?e‘}pgl‘f’ &r b%éﬂe‘f%)}éfereggrl?étﬁ)ele}ﬁ A&RHcfy 4 Feeding

t han F l;q/
contact angie of an aliphatic compound (squalene).

Preferred final coating may be any of the hydrophobic top coat
disclosed hereabove, and in particular those disclosed in patent
US 6,277,485 and US 6,183,872. This final coating may be deposited by
any know process, and in particular by vacuum, dip, spin, spray or
stamping coating.

Generally, the final coating has a thickness of 1 to 100 nm,
preferably 2 to 60 nm, more preferably 1 to 60 nm, and even better 2 to
5 nm.

The process of the invention may further comprise a step of edging
the coated lens either before treatment step (b) with activated chemical
species or after this step and before step (c) of deposition of the final
coating, preferably before step (b).




from1.38 to 1.44). 30 The outernost coating |ayer or
coating is optically functional and contributes to

wo b@4AReper f or mances of the whol e stack. The OPCEEPIIS1/006293
coating preferably conprises aPhydronzate of a di,
tri or tetraal koxysilane, preferably an epoxysil ane
hydrol yzate and optionally low refractive index
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any o IC top coat disclosed heréabove,
2tandthesepdalks i cul ar those disclosed in patent 25 US

6, 277, 48f it d48e0.itlB3p8ddbleTiy halé nwatingasfi igherthibknesses
dep‘%sélnt\sger? %ure mineral coatings are used. These thicknesses may range
from 5 to 1.50 micrometers. Prefer resins are alkyde resins.

After the edging step, the temporary protective coating may be

25  eliminated with a liquid medium or by dry sweeping or by combination of
both.

Elimination with a liquid medium is preferably made with an acidic
solution, in particular a solution of orthophosphoric acid with molarities
ranging from 0.01 to 1 N.

30 The acidic solution may also include surfactants, anionic, cationic or
amphotere.

After elimination of the temporary protective coating, the initial
outermost coating layer of the coated lens may be subjected to the
treatment with activated chemical species (b).
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The lens is coated, starting from the substrate, with a primer
coating, a scratch-resistant coating, an anti-reflective stack and a
25  hydrophobic top coat.
Substrate :

Composition . polymerized diethylene glycol diallyl carbonate
30  (CR39® - ORMA® lens from ESSILOR)

Primer coating :

Composition : polyurethane latex W 234 from Baxenden.
35  Thickness : about 1 um.
Deposition process : dip coating
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10t he results are given below : 20 Coated lens nl
Composition Optical thickness (hm) at L =550 nm
First layer : ZrO, 55
Second layer : SiO, 30
Third layer ZrO, 160
Fourth layer : SiO, 120

15

20

The layers are vacuum deposited.

Hydrophobic top coat

Composition
the name KP 801M

Thickness :2to5nm
Deposition process : Evaporation

: Fluorosilazane commercialized by SHIN ETSU under



The lens is coated, starting fromthe substrate, with
a prinmer coating, a scratch-resistant coating, an
warikAreshl ecti ve stack and a 25 hydrophobi c tPEI/EPED4/006293

Substrate : Conposition : poI rized diethyl ene

gl ycol diallyl carbonate %@91239“) - ORMA(r) lens

from ESSI LCR) Primer coati ng Conposition :

polﬁﬁet hane | atex W 234 from Baxenden. 35 Thi ckness
[Na 05|t|on process : dip coating WO

2004/ 111691 PCT/ EP2004/ 006293 19 Scratch-resi stant

coat,i.n nposi.ti on Part h z .
o118 SorataBPr i A ReraR Ischanie 132imeh Yetogpharic pressure
D redcording ¢ ke irsiehtiore hagig tie Fdllowdad chataateristi®®% i n
met hanol ) 718 Al um num acetyl acetonate 15 :
Et hyl cel | osol ve 44 Hydr o(thobl c surfactant (FLUORAD
0, 1Tyeodf trentmesttal: Gerogwt sﬁharg@ FC430 from 3M
commRskLieon Thi ckness 3.5 m Deposition
proceséﬁlt dip coatlﬁ% 5 Ant| %efl ective coating Stack
of PoWeheral |ayerd rising, starting fromthe

Iay,@ét,\,@l%s t o -tFee padisdlsat e. 10 Conposition
0 décal t hi ckness = 550 nm First |ayer
Zr

( at .. :
UISEORe - o d |ayél:br?e§05§830 Third | ayer Zr02 160

5

TREATMENT N°2

15
This treatment is the same as treatment n°2 but with a duration of 20
seconds.

TREATMENT N°3

20
This treatment is an oxygen plasma freatment under vacuum which is
outside the scope of the present invention having the following
characteristics.

25 Type of treatment : oxygen plasma

Pressure : 200 mbars

Power . 600 W

Active species . lons

Duration : 20 seconds
30

TREATMENT N°4

This treatment is an oxygen plasma treatment under vacuum which is
outside the scope of the present invention having the following
35  characteristics.



Fourth layer : Si02 120 The |ayers are vacuum
deposited. Hydrophobic top coat 15 Conposition :
wo-bmanospl azane comrerci ali zed by SH N ETSU unBeT/EP100€006293
nanme KP 801 M Thickness : 2t 15 nm 20 Deposition
process : Evaporation WO 2004/7111691 PCT/ EP2004/ 006293
20 TREATMENT N1 This treatnent is a corona discharge
treatment at atnospheric pressure according to the
i nvention having the foll ow ng characteristics : 5
Ty of treafm@itt :oxgeapmsthgcharge Pressure :
750 60 rrm Hg Po 8% W Active species : Free
r adT EB5PYTE 10 Dura% #8 seconds TREATMENT N2 15
Thi Boweeat ment i s :t608 MAne as treatnent n2 but with a
dur se s. TREATMENT N3 20 This
tre’gwre ‘%C' an oxﬁé@% pl asma treatnent under vacuum
vvahrat@n out si de :tWesegamds of the present invention
havi ng t he foI | owi ng characteristics. 25 Type of
treatnment : en plasma Pressure : 200 nbars Power
: 60DR WMEUE %eci es . lons Duration : 20 seconds

10 This treatment is an oxygen plasma treatment under vacuum which is
outside the scope of the present invention having the following
characteristics.

Type of treatment : oxygen plasma

15  Pressure : 300 mbars
Power 300 W
Active species : lons

Duration 1 10 seconds
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EXAMPLES 3 TO 5 AND COMPARATIVE EXAMPLE D TO F

Various coated lenses were treated according to the process of the
invention. After the treatment with the active chemical species, the treated
lenses were coated by dipping in a 0.1 weight % OPTOOL DSX solution in
perfluorohexane and the lenses were heated in an oven at 50°C for
3 hours.

The obtained lenses are submitted to an adhesion test : Following
is the protocole.

The lenses were then dipped a first time in perfluorohexane for 1
minute.

Contact angle with water of the lens surface was measured both
before and after dipping in the solvent at 21°C +/- 1°C.

Ink test was also performed before and after dipping in solvent.

The lenses are thereafter dipped a second time for 2 minutes in the
solvent. The resulting lenses are submitted to the ink test.

The characteristics of the coated lenses, if different from lens n°1,
are given below.

For comparison, similar lenses which have not been treated
according to the invention are submitted to the same dipping in the solvent
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(contact angles with water and ink test are neasured

and performed for these lenses). If the ink test
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Similar to coated lens n°2 but scratch-resistant coating does not
20 include any hydrophobic surfactant.
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OPTOOL DSX . Compound comprising perfluoropropylene groups‘
commercialized by DAIKIN

Contact angles with water was measured :

At ambiant temperature T° = 21°C +/- 1°C

And relative humidity Rh = 55% +/- 5%

With a goniometer FTA 200 series from First Ten Angstroms.
The volume of the drop is 6 pl.

Surface energy was calculated according to the model of OWENS-
WENDT 2 components using the FTA 32 version 2.0 software or by using
“the wetting tension tests kits” by Lectro treat following ASTM D-2578-67
procedure.

Ink test was effected by depositing a line of Magic ink n°500 from
Teranishi Chemical Industries Ltd on the treated or coated surface of the
lens.

If the Magic ink line forms discrete dots, the lens is said to pass the
test and if the Magic ink line forms a continuous line, the lens is said to fail
the test.

This test is a determination of the surface properties of the lens.

In order to show that there are significant different surface
properties between the lenses having a coating replaced according to the
invention and the initial lenses, i.e. before submitted to the process of the
invention, several measurements are implemented using an apparatus
FTA 200 series from First Ten Angstrom on lenses obtained in previous
examples 3 and 4 and the initial lenses (coated lenses 1 and 2).

The liquid used to measure the properties is an aliphatic compound :
squalene.
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TABLE lll
Static contact angle and hysteresis of squalene on different
substrates
Substrate Static contact angle Hysteresis
Coated lens n°2 50° 13.6°
Ex. 4 70° 7.2°
Coated lens n°1 80° 14.8-16.8°
Ex. 3 70° 8.3°

Coated lens n°2 and 1 are initial lenses, before any treatment, and had

been defined previously.
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t hroughout this process and the contact angles for
each of those i mages are neasured. 20 This all owed us
to draw t he graph contact angle function of tine. From
this graph, it is then easy to neasure the hysteresis.
TABLE |11l Static contact angle and hysteresis of

squal ene on different 25 substrates Substrate Static
contact angle Hysteresis Coated lens n2 50 13.6 Ex. 4
70 7.20 Coated lens n1 80 14.8-16.8 Ex. 3 70 8.3
Coated lens n2 and 1 are initial |enses, before any
treatnment, and had been defined previously. 30 WO
2004/ 111691 PCT/ EP2004/ 006293 27 It clearly appears
that final |enses, after treatnment n2 and OPTOOL DSX
deposition have a far better hysteresis conpared to
initial lenses. 5 WD 2004/ 111691 PCT/ EP2004/ 006293 28



CLAIM5 1. A process for replacing an initial

outernost coating |layer of a coated optical lens with
woeoodapwsi ti ng thereon 'a layer of a new fi nal PCDEP2004006293
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speci s (opoptingdere Rruhd'® ShAR TohA A8 iR Pl of a
| ess. 3. Theagtbdéess of claim 1, wherein the duration

of the tB?%&Bfétﬁhlng%ﬂe“ﬁi{igl &ﬁé*ﬁ%t%ﬁuﬂ@ﬂé?@r o tljegtment with

about 2 rocess
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radi cal s e process cl aj

B adical s aL@V 5@&&@@%5'&%& §§e|§""?r$h§ tﬁ?%%leg é%ﬁ initial

claiml, vvlmeltemnosﬂwatm@at ment with activated 30
chem Ca'z Srﬁ%%j#r%éﬁﬁ oﬁgﬁﬁﬁqné}/hgkeﬁ@mé Qﬁra{tfo%a(?frfﬁﬁ"creaﬁnent with

The process
coraniyated spasiasy®)tis 495 & lassy afﬁje@bm gehsegondyopless3

W 10. Heper Briessobf éllaﬁ‘h M, Buhdfef] ehe dd?ﬁu&?‘(#rth@ftreatment
o i E R e s R SOALYE) K ahaLTBaL anges Trom S, 102
4. The process of claim 1, wherein said treated surface has a
contact angle with water of 7° or less.
5. The process of claim 1, wherein said treated surface has a
contact angle with water of 5° or less.
25 6. The process of claim 1, wherein the active chemical species are
essentially free radicals.
7. The process of claim 6, wherein said free radicals are oxygen
free radicals.
8. The process of claim 1, wherein the treatment with activated
30 chemical species is a corona discharge treatment.
9. The process of claim 8, wherein the power of the corona
discharge treatment ranges from 10% to 2.10° W.
10. The process of claim 8, wherein the power of the corona

discharge treatment ranges from 5.107 to 10° W.



WO 2004/ 111691 PCT/ EP2004/ 006293 29 11. The process
of claim1, wherein the treatnent with activated
W@ b@nilcwbl species is a 02 plasnma treatnent. 12PCTRB2004/006293
process of claim1l, wherein s@9 initial outernost
coating has a surface energy of at least 15 mi/nR. 5
13. The process of claim1l, wherein the final coating
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The process of claim1, wherein final coating has
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10 ener 6 The process of
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f g has a surface energy of
12 %ﬁgﬁé&v@ﬁv?&g &f%ﬂea%g?bt}he process of claim1,
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hydé,w??lyfc%trgg/nqb&qeg@de froma conposition

conpr | east qgne fluorjnated cgnpound. 19. The
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20. The process of claim 1, wherein said initial outermost coating
layer is deposited on an anti-reflective coating.
21. The process of claim 20, wherein said anti-reflective coating
comprises a stack of alternative low and high refractive index mineral
25 layers.
22. The process of claim 20, further comprising a scratch-resistant
coating and, optionally, a primer coating layer.
23. The process of claim 20, wherein said initial outermost coating
layer has a thickness of 1 to 100 nm, preferably 1 to 60 nm, more
30 preferably 10 to 60 nm.
24. The process of claim 20, wherein said initial outermost coating
layer has a thickness of 1 to 5 nm.
25. The process of claim 1, wherein said final coating has a
thickness ranging from 1 to 100 nm.



| ayer has a thickness of | to 5 nm 25. The process of
claim1l, wherein said final coating has a thickness

wo angitng9f rom | to 100 nm WO 2004/ 111691 PCT/EP2004/006293
PCT/ EP2004/ 006293 30 26. The 3gocess of claim1,
wherein said final coating is deposited by vacuum
di p, Spl n, spray or st arrpl ng coating. 27. The process
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71 uor opof el PREESS AN, PE ¥hbteih 858 b gl sufactant is
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ti f
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15  reactive chemical species.
32. The process of claim 1, further comprising the step of edging
the lens after steps (a) or (b).
33. The process of claim 1, further comprising the step of edging
the lens after step (a).
20 34. The process of claim 1, wherein said optical lens is an
ophthalmic lens.
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