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At present, a Blu-ray Disc (BD) consists of a 1.1 mm substrate layer that is sputtered
on one side with a metal or metal alloy as a reflective layer, a thin information layer
(for BD-ROM), a recordable layer (for BD-R) or a re-recordable layer (for BD-RE)
and, finally, a 100 micron protective topcoat, or cover, layer. The cover layer consists
of a relatively expensive solvent-casted polycarbonate (PC) film of approximately 100
microns thickness bonded via an adhesive to the information layer, recordable layer or
re-recordable layer, as the case may be, of the substrate. Because this PC film readily
scratches and acquires fingerprints, the current commercial version of the Blu-ray
Disc is enclosed within a protective cartridge, a component that adds significantly to
the cost of the product. The information, recordable or re-recordable layer of a Blu-
ray disc is only about 100 microns below its surface therefore thus requiring increased
surface integrity compared to that which is acceptable for a conventional compact disc
(CD) or digital versatile disc (DVD) surface.
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method, a 100 micron polycarbonate film cover layer is bonded to the 1.1 mm
thermoplastic substrate using an ultraviolet light (UV)-cured adhesive. In the second
method, a 100 micron cover layer is spincoated onto the 1.1 mm thermoplastic

substrate followed by UV curing.
BRIEF DESCRIPTION OF THE INVENTION

In accordance with the present invention, there is provided a process for fabricating a

multilayer article possessing a protective layer which comprises:

a) applying a curable protective layer-forming composition to the release coating
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significantly reduced cost.

The term "curable protective layer” shall be understood herein to mean a layer of
composition containing at least one curable monomer, the layer following curing
providing protection to at least one side of a substrate layer to which it is adhesively
bonded.

The term "substrate layer" shall be understood herein to mean a preformed layer,
made up of a single layer or assembly of individual layers, to at least one side of

which a protective layer will be applied.

The term "curable” shall be understood herein to mean the full or partial curing of a
composition comprising one or more curable monomers, e.g., to at least the "green"
strength of the composition, the curing being achieved by any suitable means, e.g.,

thermal curing, curing with UV, E-beam, efc., in accordance with known and
3
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side of a preformed thermoplastic substrate disc with a quantity of curable bonding

adhesive disposed therebetween to provide a curable disc assembly;

e) curing the curable disc assembly to bond the release disc to the thermoplastic

substrate; and,

f) separating the release disc with the thermoplastic substrate disc bonded thereto

from the release liner to provide the optical disc.

A. The Release Liner

The process of the invention utilizes a release liner, i.e., a flexible sheet or film
possessing a release coating, or layer, as a temporary surface upon which to form the
protective cover layer component of the optical disc. The release liner is obtained by

applying a release coating to one side of a suitable liner, e.g., a polyester sheet or film
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B. The Cover Layer

The cover layer component of the optical information storage medium is formed on
the entire side of the release liner possessing the release layer. The cover layer is
applied, either all at once or in several applications, to the release liner as one or more
curable liquid compositions so as to provide, following curing, a layer of suitable
thickness, e.g., in a first embodiment from about 0.1 to about 100 microns thickness

and in a second embodiment from about 0.01 to about 10 microns thickness.

In one embodiment, the curable composition is applied by a roll coating process.
Gravure coating, immersion (dip) coating and curtain coating are all suitable roll

coating operations that can be utilized herein.

When the cover layer is built up from several applications of curable cover layer-
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The release discs are now ready to be bonded to the thermoplastic substrate

liner.

component which, once accomplished, will result in a fully assembled high storage

capacity optical information medium.

D. The Thermoplastic Substrate

In one embodiment of the process of the present invention, release discs obtained in
the manner described above are supplied to one side of a conventional DVD
fabrication line in place of one of the injection molders normally associated therewith.
In this stage of the manufacturing process, a release disc will be permanently bonded

to a preformed thermoplastic substrate employing known and conventional
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possessing a 1.1 mm substrate and a 100 micron cover layer.

It is, of course, contemplated that each of the operations described above, from the
manufacture of the release liner to the final assembly of the optical disc unit and any
optional operation(s), will be accomplished employing automated high speed

machinery to which the process of the invention is particularly well suited.

The following example is illustrative of the process of the invention as applied to the

manufacture of an optical disc.
EXAMPLE

Tilt was measured using a Dr. Schenk PROmeteus MT-146/Blu-ray instrument.
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The badvetc kvas ogradifallyxheaated11P<C H00xCortefubovaciusl phHHAB Wak Bgnfnd
was. ap

C\ plied to distil.l f .about 50 .. sol .
maintafGHCh W SRESH AT AP TGRS QRPN SSREE volatles
After B VoPiH& wele! defiftwedEfe ®Rh A mbperature was lowered to 60<C and
778 g 3-ethyl-3-hydroxymethyloxetane (CymcureTM UVR6000 from Dow

Chemicals) and 16.9 g Joncryl 587AC (an acrylate polyol in acetone at 50% actives
from Johnson Polymers) were charged to the batch. Acetone was removed by
vacuum after the Joncryl 587AC was completely dissolved. The batch was further
cooled to 40<C and catalyzed by mixing with 3.0 g Irgacure ® 250 (from Ciba
Specialty Chemicals) and 15.0 g premixed 10% Tracure® 2959 (from Ciba Specialty
Chemicals) in Cyracure™ UVR6105,

B. Preparation of the UV-Curable Release-forming Composition

UV-curable release-forming composition was prepared by mixing 100 parts of



40<C and conbined with 67.3 g of the epoxy resin,
3, 4- epoxy- cycl ohexyl net hy- 3, 4-
wepwxitzed ohexanecar boxyl ate (Cyracure” UVR610BCT/D82006/015890
Dow Chemical). After the epoxy resin was conpletely
di ssol ved, vacuum was applied to distill off solvents.

he tch s..gradual |. eat p, to 100<C at ful.l
OV3 18 difh bl S SRRSO Sith A akser Matradls - Silieone,
with 2.5 YAtk T egs0t0 an 38ddRniH tphdtJiRtis@FPloft SFY AUGARYEE Materials.
volatiles. After the volatiles were renmoved, the batch

The resirewpe thenidissolyaed in ewelvedt mixt@e<Onfaing 7 pdrtgyhexane to 1 part
3-e - 3-.hydr ox t hyl oxet ane (Cyracure" UVR6000 from

Ofacet%ﬁttgﬁjg’rﬁ%v@g?{ggmgﬁtgﬁf -9 g Joncryl 587AC (an acrylate
pol yol in acetone at 50% actives from Johnson

C. Padprrios of WereV ahatisie Bondinkhrediesiveh. Acet one was
renoved by vacuum after the Joncryl 587AC was

onmpl etel y..di ssol ved. The batch was further copled to
The UVrsukable, foddips, o H’%‘V%P’S?Pﬁ“ﬁd\?w W@P%)%é-dj PYLsc o Bolppster

resin G€RSméL 6% FDPRomREHn@IsY C@Et?,”i’ﬁ?l s 3P Hexdaprefiod diacrylate,
prem xed 10% Iracure(r) 2959 (from C ba Specialty

and 4.Chearisc af farpenrCytidSukz "radivR6 phetoiriiater dvem ofibenSprcialtye
. UV= Cur.abl e .Rel.ease-.f orm ng Conposition UV-curable

Cheml%)élgégc-qn&l%ﬁ%ssé%ﬁﬁ%si tion was prepared by m xing 100
parts of UV9315, a UV-curable silicone epoxide from GE

D. fdvansied ofeieRdl@sé DiscSi | i cone, with 2.5 parts UvV9390C,
an 1 odoni um photoinitiator from GE Advanced Materi al s.

The resin was then dissolved in a solvent m xtur .
A releage fine VRSTRICRST3Saiot CO2HRR ArtensRirent pRlyestet it & B0 o,
the UW-MiMbleC ?é’l&a%@-tféﬂih%%hﬁonpﬂé‘sgﬁbéﬁ 1288y Tat tASUINOEU RS

Bondi ng Adhesive The UV-curabl e bondi ng adhesive was
thickneps. eblhe eehting wasxXily cir®d 6vilaFesont Vpeduierederith Bishulbs at an

. .Ge 0083 KD f Rahn Cobp 3 ts of

intensii ISV ek Gl Bsvid i T g Uy <uliplc Bt fasey

forming Gop6NiGaH deRbiAed Abblé Ha®subsé QIdntlly BpplRAaE: Alldage liner using
Chem cals) until conplete dissolution. D. Fabrication

a #48 yiretwindardas dhpicoating map sared With dusigasU Yrespinped with H
bulbs of 88 WheBihic) of 1 WIRR= R RSCRsEEe bf 9Pt S AMedeabfuf hvith

an outer diameter of 120 mm and an inner diameter of 15 mm was stamped from the

cover layer-coated release liner.

A completed disc was assembled by bonding the release disc to a preformed disc-
shaped thermoplastic substrate. This operation consisted of dispensing the UV-
curable bonding adhesive described above onto the inner diameter of the disc-shaped
substrate (GE Noryl® blend of polyphenylene oxide (PPO) and polystyrene (PS))
having a diameter of 120 mm and a thickness of 1.1 mm and then placing the release-
disc thereon in registry with the substrate disc. A slight amount of force was used to
push the release-disc into wider contact with the adhesive. The entire assembly was
then spun in order to force the adhesive to the outer diameter of this assembly. The
adhesive was cured by UV light passing through the polyester release liner at an

intensity of 1.5 W/cm? and a total dosage of 3 J/cm®. The release liner was easily

9



the UV-curable rel ease-form ng sol ution described
above at about 100 microns thickness. The coati ng was
wo aobAr21seF ed with Fusion UV equi pped with H bubP@BUS2006615890
intensity of 1.5 WcnR2 and a total dosage of 1 J/cnR.
The UV-curable cover |ayerform ng conposition

descr,j bed, above s. . subsequent |y applied the rel eas
peeled pinERteiE i eAbE BB oreots Bhyes Tovght Ty the
removaf Wf €k YdldRe Finsh ane ML aiseRBRA bk RidthdbdacRd i@Brmation
intensity of 1.5 WcnR and a to%al dosage of” 3 J/cn®.
storage llisceheagied dnswemge tadzah deviatéon ofi -@dker of 120 mm and an
i nner di aneter of 15 mm was stanped fromthe cover

. ayer-coated release Liner. A conpleted disc. was . .
While 8 ¥5ienfaEhE Pt dBRR e A s WSt sh SRRy oy
be undéiisfRd SthiaBRMe tsRETADR! @8 tdrC b Vatib@d Bhankbs nBPBE Jhddenand

~consisted of dispensing the Uvcurabl e bonding adhesive
equivalgets srqydeecsubpéueddar elempets ithaieof withave depardng fee the scope

.di ~Sh f S : .
of the R B RAITRECRAE) RolSealliie nal b oieENd Bty papicuiar
situatiod ¢l martiel t@thel Achinysaofl tie inventioie sdthofit degartiag &oth the
.then placing_the rel easedisc thereon in registry with
essentigl[FGORs WETPht d e, ihissinfepred b i Ingentiosy Trellmifeck &
. _ o : . LB
B o I e P S A R R T
the protass phHiheanvdngiondihethattbe inyventien wilt mclude alembodipherthiading
... assenbly. . The adhesive was cured by UV |ight passing
Wﬂhur@ﬁFgﬁﬁﬁ%FW%mﬁgpégéagpmreIease liner at an intensity of
1.5 Wcn2 and a total dosage of 3 J/cnR. The rel ease
i ner was easil ypeel ed off w thout damagi ng the
underlining protective cover |layer. Follow ng the
renmoval of the release liner, the fully assenbl ed high
storage capacity information storage disc neasured an
average radial deviation of -0.1 1<. Wiile the
i nvention has been described wth reference to certain
enbodi nents, it wll be understood by those skilled in
the art that various changes may be nmade and
equi val ents may be substituted for el enents thereof
wi t hout departing fromthe scope of the invention. In
addi tion, many nodifications my be nade to adapt a
particular situation or material to the teachings of
the invention w thout departing fromthe
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essential scope thereof. Therefore, it is intended
that the invention not be limted to the particul ar
wepivodiwent di scl osed as the best nopde cont enpP@I/E8200€015890
carrying out the process of the invention but that the
invention wll include all enbodinments falling within
of..t he appended clainms. WHAT IS CLAIMED | S:

WHA"?[{SSQ\E%?@?PS ‘for fabricating a nmultilayer article
possessing a protective |ayer which conprises: a)

1. 9DRhYdeRd far flbrioRiy Rrotlatiyey artlchy pbssEQinE BProtective layer
conposition to the rel ease coating side of a rel ease

WthhFQ’IﬁETrlseSb) curing the curable protective layer-formng
conp05|t|on on t he rel ease Ilner c) formng a

a) %@g{ﬁﬂ% £¥u ét?éé‘c%%(lg%e? eac g CB 3128% f ﬁl%ﬁt%l%ﬁs% coating

sideofptaskesmlmeg; a cured protective Iayer rel easabl y adhered
on one side thereof to the rel ease coating side of the
rel.ea ot her .side of the.cure rotective

b (8 By s Rpteriob e gk et
the cured protective |ayer of a release elenent to a

¢)  Juhsingal Suladiieof Widdoe alegieant frdid (Bé steutta!resudGie soMestep
di sposed _t herebetween to provide a _curable nultilayer

(b), eagh 1r¢1@436 elayens possegsing @ %?daax%ecrqaﬁp tlpyeryeleasaply adheradoon
one Sl(gﬁd@rgr%h? ?(l ﬁxe.k}gfégset {;b%iur é%d%c(}f' HE rél@:ysg rlm% thé %tHe? 0837 ¢ e

to its subs te |layer separalngt
cured mroteedvenaldriteingarxpasdd; cl e fromits release liner to
provide a nultilayer article possessing a protecti ve

I g ded t trat
O oPhfing thspeld ettt GRRE piRtive 1o OF S5ar R Slmet to
a subsGREMESH Mtﬁra qﬁl it of Sudblel RIBSIvOMRpSRE HHREDYwEM 1BDrévide
nononer, east one UV-curabl e rmnomer or m xture of

acuralggmuétggyer@ﬁgzlq hermal |y curabl e nonormer and at | east
one Uvcurabl e nononer and, optionally, functionalized

e) C(ﬁlln.lng g a%l}rﬁlﬁlg inﬁﬁtila?er atfi8e RS &ftﬁﬁ/ef}f bogdathg}n]oty@@lé ‘fé}’%r of

e protective [ayer-torm’n
its release element to its substrate layer; and,

) separating the cured multilayer article from its release liner to provide a

multilayer article possessing a protective layer bonded to a substrate layer.

2. The process of Claim 1 wherein the curable protective layer-forming
composition contains at least one thermally curable monomer, at least one UV-curable
monomer or mixture of at least one thermally curable monomer and at least one UV-

curable monomer and, optionally, functionalized colloidal silica.

3. The process of Claim 1 wherein the curable protective layer-forming
composition contains at least ome UV-curable monomer and, optionally,

functionalized colloidal silica, and the release liner is transparent to UV light.

4. The process of Claim 1 wherein the release elements are stamped or die-cut

from the structure of step (b).
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conposition contains at |east one UV-curabl e nononer
and, optionally, functionalized colloidal silica, and

wao bwenzdeense |iner is transparent to UV |ight.Par/u31ees/015890

process of Claim1l wherein the rel ease el enents are
stanped or die-cut fromthe structure of step (b).5.
The process_of im4 wherein the rel ease_ el epents

- dhe ppcsss drdpem ?‘ﬁxﬂeﬁh@%ﬁé@&%ﬂa@twi SSHEPR o n ¢ he
substrate | ayer of step (d) is fabricated froma

6.  tnergeRkasticdaihfsiwherdn I SuRtAEERFerObs iR (dD B Mbesa8dn

the 'substrate |ayer of step (d) is fabricated froma
from a theomaplp$tiesesio. resi n, the substrate |ayer being

di sc-shaped and having a dianeter substantially the

amet e e . .
7 IRSTuBesd P GUALS Al dh o SEEIRGRELCI M, o i5 M Mjcpred
from a( @ermsplabiciresds] thy appirate Ngyer deingbdisc-sledpedsamd having a
_ | ayer-form ng conpositjon to_a liner and thereafter

diametes fgpantialy ttl%amee%etﬁ%élarr&gﬁé of £ &FIRASR G Mbosi tion to

curing conditions. 9. The process of Claim8 wherein
8. e H6tRaE GAE T - VREGhNEe GORRRSliddr P step (e §¢ BBdalntd b

curabl e and/ or UV-curable. 10. The process of Caim g
applyingher eimbleheeleast day-fbayiag - ¢anpositiprc dopodioer gndi gereafter

. Uvcurable and the.liner is.a U/-transpatent sheet. 11.
subjectifah Refe IGr Fehure Atpdifliher RS CRRELEY °
fl exi bl e pol yester sheet. 12. The process of Caim1l
9. Vither grioBess Nef Cliirab$ eviiprih abt irvleadealsger-fopmirigngomposition is
conposjtion is _applied to the release liner by a roll
thermally gygahle g HY-6Hable3s. The process of O aim 12 wherein

the roll coating operation is one of gravure coating,

10.  "THYGSSERE of OBl WwRREnGHE e TARE-FAshingd GompdiRidil i@ &89S
of aim1l wherein the protective layer is built up
curablef angrthetingrais g tU ¥ -wenspasweslsietel y appl i ed and cur ed

| ayers of the sanme or differing conmposition. 15. A
11. ﬁfﬂe&%&%? PP 8@15'16'\&1%.1‘@1?)}}68311'63){? 5 (fjlgjtibfe%oq?és?er sheet.
aracoat-tornm ng conposition; and,
12. The process of Claim 1 wherein the curable protective layer-forming

composition is applied to the release liner by a roll coating operation.

13.  The process of Claim 12 wherein the roll coating operation is one of gravure

coating, immersion coating and curtain coating.

14.  The process of Claim 1 wherein the protective layer is built up from at least

two successively applied and cured layers of the same or differing composition.
15. A structure comprising:
a) a layer of curable hardcoat-forming composition; and,

b) a release liner having a release layer on at least one side of a liner, the layer of
curable hardcoat-forming composition, following the curing thereof, being releasably

adhered to the release layer side of the release liner.
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b) a release liner having a rel ease | ayer on at | east

one side of a liner, the |ayer of curable
whanodaame3 f or mi ng conposition, follow ng the cRET/H§R006/015890

thereof, being rel easably adhered to the rel ease | ayer

side of the release |iner.16. The structure of C aim

mherein release layer of the rel eagse i ner
16. aﬁt}ﬁl@@ueb)? gﬁg lg wlaerglgrtgmr@le?@l ]gé( f gf}fhf cﬁlse hner is
obtame@l%%lﬁhg?ﬂ chifabfe &léﬂ?e—ﬁfrm‘iﬂgecdrﬁﬁﬁ[tloﬁrlg ol S0QL 8Bt Sfner and

subj ecting the rel ease layer-formng conposition to
thereafien suhjerting ik telaanslayd7forming empoesitiondo ofiring einditiods.
wherein the rel ease | ayer-form ng conmposition is

17. glh a?rglct:;#el éfl mg}rrlgllﬁ“q%?elﬁl gﬂ\/ i iza/lcgéqsrmu-@ orht osli'&t)rlfI i€

thermahpeglabRtanfief U\nguebrposi tion is thermal ly curable
and/ or UV-curable. 19. The structure of Cd aim 15
wherein the Iéﬁer of curable hardcoat f ar

i
18, dhfptiRictire f; Tean bk e of apugaile Nerdrent-fogming
t e structure of Caim1il5
compo%ér?gsﬁﬁ&tﬁﬁﬁlytc%ag}é %r%d%gl}{\gésgrab-@;r dcoat -f orm ng
conposition exhibits foll ow ng the curing thereof,
19. %paitmuaﬁ dfablazmi b whesdis ttha dayeard/ onatde thardqo)gefqmmg

C far . the fa n of an

compof iR BV Rt B EAEEE Tk pafiab @ Gt o

conprises a) applying a curable cover |ayer-formng
20. dOlﬁ'pﬂﬁictdré) mft @1ahh el3 eltepse tho ddyen hfsdudsblefhadddoat-foastng

l.iner; g the curable cover | ayer- forn1n
Compo%%&éhlbiﬁé rfo %W’cnﬁethF SUEAE dherepla scragsh gt gbiggion resistance

ase discs fromthe structure

amyor%és&ﬁ%p%gugk)nﬁéﬁep (b), each rel ease disc possessing

a cover |ayer releasably adhered on one side thereof
21.  thoprdeesy foir dhes Eabrigatiomef & dptieal dishegposssssing @ proteetive lalyer
\wﬁd1q§h%r side of the cover |ayer being exposed; d)

%6ﬂ?§F%g the exposed side of the cover layer of a

rel ease disc to the reflective side of a preforned
a)  tapplyimy aghble cevdIdhyeriferntihg compddition Mude kdléase @bating side

cur abl e bondi ng
of a release lmer;

b) curing the curable cover layer-forming composition on the release liner;

) forming a plurality of release discs from the structure resulting from step (b),
each release disc possessing a cover layer releasably adhered on one side thereof to
the release coating side of the release liner, the other side of the cover layer being

exposed;

d) applying the exposed side of the cover layer of a release disc to the reflective
side of a preformed thermoplastic substrate disc with a quantity of curable bonding

adhesive disposed therebetween to provide a curable disc assembly;

e) curing the curable disc assembly to bond the release disc to the thermoplastic

substrate; and,
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adhesi ve di sposed therebetween to provide a curable
di sc assenbly; e) curing the curable disc assenbly to

whoovd/12tee3 r el ease disc to the thernopl astic subGI/D81086/015890

and, f) separating the release disc with the
thernDpIastic substrate di sc bonded thereto fromthe

rel ease rt ro e.the tlca di sg. 2. . T
D SSscees by sy fish SRS mePRop ity digc Bondel ereto
from thE haE R AnRS{o ﬁoﬁﬁ@ﬁier(ﬂ)h@aldhéi& possesses an outside
di aneter of from about 1 to about 50 cm and a

t hi ckness of fromabout 0.1 to about 5 nm 23. The _
22. fﬂhgavé@@sswf @laémrﬁlzwhemﬂ@i meformeg thermeplestic substrate disc
th n
possessgs g%gn?lg ?t%rm %S%lﬂ aa@S&fﬁf%S%u@ L@Hﬁésg Bf from
aboutotmocébﬁassn@ﬁ, from about 0.9 to about 1.3 mMm 24. The
process of Claim1l wherein the optical disc is a
Bl ue-ray ai m 24 wherein

.sc.. 25. The, proces .he
23. tIhedRpRss O Dl%%ﬁ‘ﬁez}c?ﬁ(g‘@ie gﬂ?é?le °§mF‘i1 BRBYEtiGSUPstrge dise
possesstP 8k butb R dTAHLON S from about 3 to about 15 cm and a thickness of from
about 0.9 to about 1.3 mm.

24.  The process of Claim 1 wherein the optical disc is a Blue-ray Disc.

25.  The process of Claim 24 wherein the thickness of the cover layer is from about

0.1 to about 100 microns.
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