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WO 2004/ 054773 PCT/ 1 B2003/ 005435 1 Met hod of
manufacturing a replica, as well as a replica obtained
whgoog@as4793 ng out a UV light- initiated or therP&l/1B2003/005435
curing treatnment of a reactive5n1xture The present
invention relates to a nethod of manufacturing a
Meth6@bf f@nufbiusig a F851Ra ORI ast%ﬁhéar@)tﬂfl&yb}s b&Pylﬂé ot a UV light-
curabl e resin conposition between a nol
initiglgd or thermakguringiiteatrhent ofia rapctive winturg UV
light-initiated or thermal curing treatnent and
renmovi ng the replica thus manufactured fromthe nold,
whi ch replica conprises the substrate 5 and the
reproduction of the nold provided thereon. The
invention also relates to a replica obtained by
carrying out a W/ light-initiated or thermal curing
treatment of a reactive mxture or conposition,
especi alThg paeseﬂiphifﬁﬁiohhalhteh asa meﬁiogtbf&m&nfqaarrmgcayreﬁma, which
tL wayvel gths e. 190-400 nm Fllcation nol di n
me %@W@tﬁ@% raoveém of & GHRDle TES1E Gempasitien Aeimgea meld and a

sub$tEid b:GAbladi® ARy %}/at heﬁ%tﬁqqtla&ggg@%eg&ai é.%rﬁllgrtféﬂﬂﬁén\f @nd

copy of a surfac
rempvmg sheogplicaiima mansfeuratoian tHHIﬁolﬂt waichpepimaax)mpmsmha substrate

ded .a aln the surf of th
and 5 SBRCRGT Gt BT RV ided Fastiin, 26S ingpiicsist FOHETP a reptica
obtdif&l BYBGIEAng Bt A- Uﬁlﬂght it @ dhrn Bﬁ’ﬂﬁg BRhtnkt Bf é’f@actwe
U. S. Patent hb 4,890,905, filed in th nane of
mixgiye peepmpgsiiang aspecialiye replioh tlmahamh];ghaxaewmmfmylswa

wat)gf’e'ngth@lem?@ﬁb b% having an 15 accurately defined

surrace ™ he negative of the desired optica

prof i | e Replitdtnreldingaechnijubs SreS¥ACknd¥a1. & Bichad teGhi@fe, a replica
the definition of the surface of the nold or matri x,

mold havigs pishidagrewhish it heas{irie i of arsesfeee of the aakrspeuct zs first
pre;{?ﬂeccf tlﬁ%s@&‘ &H%ﬁ'{ﬁ&a E{Odu% i3 [ﬁ?e!n mglﬁg&] %téetu}(st ﬂ{e rfégatwe surface
syn on 'i's

curab e cC resin conp
of te mphdﬁdokdn tHuk eepgoddcirgethe furifdve cﬂﬁﬁghraffdilﬁoﬁthb siastet gold.

whi ch be transparent to UV I
SbeoquaveR teliStnan Rer e LS dtstens M. 40898 led in the
nandel ¥ thren? Etpsﬁlﬁﬁnmhfjrépﬁ?zﬁmi ROLes ﬁ%ﬁbfs&?n a E}hﬁd or a mairix having an

substrate, a resu tic resi
accypichadidinbé swdane which suhd Hﬂgﬂti@é of the dssitrsitapsical profiletof dle replica.

In 03B ity 8 et p o TtooS KBS Fand of e dhe shrinkege
of tigf syhﬂﬁtlﬂl?és‘ih ofltA6 rep3ithl hﬁl@ﬁ lbeCtak&ﬁhfb FBeshM! & shﬁll%aﬁ@ty%@ d liquid,

the substrate with the cured synthetic resin |ayer
curghimeyathetic hesirecempasiticris pemchdcmm thteurfask @fth'ﬁmolﬂr ‘Ble substrate,

BT A0 e b S e s
sideaduinst the eaodd, drl‘ﬂlﬁe h6R ik prbscarhoRMOCAS §uBs§rafeD§§ a result of which the

synthetic resin spreads between the surface of the substrate and the surface of the mold. Said

liquid, synthetic resin composition may be provided on the substrate instead of the mold. The
synthetic resin mixture is cured and the substrate with the cured synthetic resin layer bonded
thereto is removed from the mold. The free surface of the synthetic resin layer is the negative
of the corresponding surface of the mold. The advantage of the replication process is that
optical components, such as lenses having a complicated refractive surface, for example an
aspherical surface, can be manufactured in a comparatively simple manner without subjecting

the substrate to complex polishing treatments. A drawback of such a replication by means of
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opti cal conponents, such as |lenses having a

conplicated refractive surface, for exanple an
w@sphesdi7cal surface, can be manufactured in a PCT/IB2003/005435

conparatively sinple manner w.hout subjecting the

substrate to conplex polishing treatnents. A drawback

pol WiGdh & ¢ ?%g%dug%ﬁéeoﬁ s[ﬁ’in%@ MParfiudy A4 0094€ i bondable resin

PCT B2003 Firzatron 1s the occurrence
compbsitibm isrikgpgded Ba gd:latnmi ara s;abstﬁnttdh enck¢asevirofistdsey dua thethe e

resin OSIt on |S.i 1on Or .a
oIy igrt b moh g ion DAL I e G e pRe ot Stresses or even to
prexﬁa{lwn%uarﬁﬁam{l If ol pEHREL B ShDAREE TG kbi@Bval frdm B0l as in the case
the devel opnent of "stresses or evén to premature
of, it plartivulaat 4 @phcatfonthceper, odlyx pardalgelosaipmerfithy strassas\ieeps place,

partehfiFb ik o fies Rl it Wi BT ars fegets hoRkd pHiBf pyortc Such
a bontle®psIometiaesvdark @é?&,sned? abivieeat] fr e ddhedibe opthegusduct formed.
formed i s conposed of a densely bonded pol yneric

net wor k. Theiseticality 96 el potrisromnosiienwsedtd ormalicaguolds has

bee{l:] ?%ﬁ@’rg%fl b&%mﬁ%ﬁ@&gﬁ%ﬁl%eﬁ%tsi tg %ljjgagl? ? : %at% S g;@%lon;a[ e ﬁ%ass

surfaelusing armhlﬂﬁudeaﬁ” cobﬁmncleldmﬁ\raula’elé ré&nsafyr ﬁmp]masﬁullds
attenpts to obtain accurate, r Ilcatlons | ass
sur f aced WSKHEPI: e lting eolethylsnes Ronear Wt ngwp%?s?@w defects in

the Fd% ths &ﬁfcﬁ‘rgﬂ‘l‘% @&% k&%ﬂﬁ?gﬁ%c fe8 eseA?sBPﬁ@w materials are not

t| ng pol I"enes "appear to orm m croscopi c
behdeefdetotbs sufficierttly rigid dndsstiff toprevanty dtsl:ortleip ohidhe caringiplasiec lens. On

fin c.len Al s e eri.als
the pPF b iterists Sk ot v priymieltt pelipsris proige pRdve molcs
wh(gs'e %ﬁﬂéée's Qfe Qfivednb Sitfeled 5‘9 ofd G5thé fak BN prf-ﬁianl&rﬂ@ecpﬁlrf@fmmg plastic
materials such as |inear polynethyl nethacryl ate
lensm o‘?sl uolsemteqwaclc af tiid mgure Sroguosser walftd ﬁm@h on the usl plagtic lens making
" S@%?ﬁc ked by one of the materials primarily used in
L UpEPRAOT™h astic | enses. A solvent attack of this

nature pAﬂ&H&%&oﬁer@&bﬁleh flaResdonpdl@efic faterfalsagiat&ptable is their
| ens makin it unsatisfactory. Another property which

relm@@r@@m%p@ﬁyni@h@ plaptia lens baide meldede pt abI eis their

rel ease ive i

ol dod. SOTER}El bEbLTS: AT HIR IBIR Bhhdni GRE, ek Mhctive indx
lowt tegidsatibitefig@ncdafpr nicliingCindvke likelare required foregsdothetdical optical

bi refringence after nol ding, and the like are re 'red

lenges wvlg@wetempé%)re dp ¥ ARHS CAMETRS S4Ch it COMBTLCHRBADL Y Lo e cameras,
v1d¥é?‘5a{n9éf§s el Avke’ H a?&csﬂm@lﬂﬁfé%mgssCDSCﬁgkéws(ﬁ) -Video, MO,

amer as, eo caneras, and t opti cal
CDFR,dDVHl B@uamay ancsthe hikasis GB]! a@[@&@;mipﬂmt\ﬁu@hw coyiers, printers, and

the ggéﬁ'ﬁnagg 10§15> gqlsz%aag p{c&mﬁ}qga's t§|1; %pq.sl hﬁg?l% %(re%{bil?ti high mechanical

strength as well as hardness, low water absorption, h1gh weather resistance, high solvent

resistance, and the like are also required. Further, for production at low cost, excellent
moldability is required.

An optical element having the aforementioned basic optical properties is
known per se from U.S. Patent No. 6,285,513, comprising:

a silicon based resin satisfying following conditional formulas:

(number of silicon atoms residing as R1SiOs/; in the silicon based resin)/(total

number of silicon atoms in the silicon based resin) =0,
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25 the like. In addition, general properties such as

hi gh thermal stability, high nmechanical strength as
wowrdod/oss7Thar dness, | ow water absorption, high MeEIB2E03/005435

resi stance, high sol vent reS|3st ance, and the |ike are

al so required. Further, for production at |ow cost,

excel | enfymbR| @#afichh B%nis%esﬁ&ﬁg g 8$10,,AR ﬂ%%h&%lbaeé&%ﬁm/aotd
havi ng the aforenentioned basrc optical properties is

nunder ifwligonzeems &1 the silicon Basefaesint =No. 6, 285 5 13

conpri si i 1L.i con based.,.resi |sf oIIo

cond t1 SR oF ieRE o e g Ry PR i Beh vated Rtn) +
(nurh B s oA Stohs 196iiRk s STOLA e diliédibRasRMin % X 100/ (total number of

resin)/(total nunber of silicon atonms in the silicon

silidep gtaans iadheyilicon baggyl resima 21997 73 PCT/ | B2003/ 005435 3

L . e

haldgen kioen &1 4 erganibgeeg. r esi n) 20, (nunber of silicon
at ons reS| ding.as RL Si03/2 in_the silicon based
resin) - heoptipdstenpntssommpsised af bgaforempriiongd gurablegiliopn resins

I
PO E  cHBLA R Bog plane
pouﬁhg typp mes dinizand theyldeo eordert torobtan thedieem;d log/rlﬂtqﬁ;ln@mce moldlng
i DA oI R D RGO A0 E PP e RO in the Bxamples
the fr?dé?lﬁﬁg ‘§11§bﬁé R doBpoSifion WRAY lﬁﬁe&f@d fgsa f5R hﬂﬂ&lﬂg d?@ Ila%tgd" g

s such as injection nol'ding, extrusion no ,
ath@hpm prenglrc ypcbhmdcﬂt ragouiridofﬁehi thk epplication dEUViand deep-UV,
i.ref ence,..nmol.din
diseflPiufadtgnthe S8Rl SemeRiafah it bl BeEgEn R el be thpe
tran@ﬁfsSioh'c@n bé\'@odilbwcdxﬁs@ thei18ng HstidakparR 1@su dgH e cbﬁ@@héﬂt ng

ilicone resin COfT'pOSItI on was | njecte into a |l ens
mol di ng Itipdheebiagivenf ?hé% mYéliitilQ!l tprpé@ém e methodrd apasg fagturing

opH ol rafer AR ARBh b LY B fiops YA RRER RS berewin

gre@fydipi®@ihs BaRehivaon fRY\Dend ftp-UY. transm ssion can be
too low due to . the long optical path through the

c onponerlt is apobjegt pffhe ¢ Bb’eé Q1 %)re’rld@ ﬁ.l%eﬂilcr%fml%ﬁaqt@ng a rephca
|
L T e

gl ass, hﬁer[oelmrtolbj ecgofht inyventiqar s\t pg)vﬁdearmmhsd iobmahuofactuking a
repl?cgdwherelg a material is used that easily can be replicated and that is relatively
insensitive to (deep) UV light.

Yet another object of the invention is to provide a replica obtained by carrying
out a UV light-initiated or thermal curing treatment of a reactive compound, wherein a
sufficiently good aspherical element is obtained.

The method mentioned in the opening paragraph is characterized in
accordance with the invention that the resin composition used being a silicon based reactive

material.

The resin composition according to the invention comprises



It is an object of the invention to provide a nethod
of manufacturing a replica 20 wherein a reactive
wOoraioe0s4r3 havi ng a sufficient transm ssion forPCNVIBENEE/005435
deep-UWV is applied. Another opject of the invention
is to provide a nethod of manutfacturing a replica
wherein a material is used that easily can be
replicated and tlgat is Rglatively insensitive to
(deep) WV Iight.'Yet andther obj ect of the invention
IS to provi de—g-Siepto-gf-Sebt-a0ge by carryin 1)25 out a
W light-initiatged or tHermal curing treatnent of a
reacti ve conpoun& wher@&n a sufficiently good
aspherical elenent is obtained. The nethod nentioned
din t he openi ng paragraph is characterized in
accordance with the invention that the resin
conmposition used being a silicon based reactive
material. 30 The re?ﬁn conppsition according to the
I nvention conprises|W 2004f 054773 PCT/ |1 B2003/ 005435
4 R R3 | thC=EHGtoSIMTorikm$—(1fH=REHR4 and 1 13) H2C
HC-1--Si O ~i CH=CHZ (2) R4 5 wherein RI, R2, R3,
R4 = hydrogen, Cl-CRs-al kylRs vinyl, phenyl, hydroxide,
am no, hal ogen atom and at | east one of Rl, R2, R3 and
R4 is hydrogen. In a preferred enbodinent of the
present inventjon n co f.urt

er :
5 conpr i s&¥hgrging, ,_Bz,&h @)aﬁ}ﬁlngqgghenyl, hydroxide,

amino, halogen atom and at least one of Rl, Rz, Rj3 and Ry 1s hydrogen.
In a preferred embodiment of the present invention the resin composition

further comprises

R CHs
——{—Si——o-]n—Si————-O——CHa (3)
Ry CH;
10 wherein Ry, Rz, R; and R4 have the same meaning as already disclosed before.

In addition it is preferred that the resin composition further comprises

1 Ry Rz R

j=———0=——8i——03f~Si——0—Sj{——0F——

R4 Ry Rz Ra 4)

wherein Ry, Ry, R3 and R4 have the same meaning as already disclosed before.
15 It is to be noted that the resin composition also comprises a metal catalyst, e.g.
a platinum based catalyst, in an amount of 5-10 ppm Pt.
It is preferred that component (1) is present in an amount of 40-70 wt.%, based
on the total weight of the curable resin composition.
In addition, it is preferred that component (2) is present in an amount of 15-40

20  wt.%, based on the total weight of the curable resin composition.
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10 wherein R1, R2, R3 and R4 have the sane neani ng as

al ready disclosed before. In addition it is preferred
W@ b@t/054183 r esi n conposi tion further conprises PAT/IBR0A3N05435
12 S Oi i Ol1li OSE OmRL RI R2 R2 (4) wherein R1,

R2, R3 and R4. have the sane ani ng as al ready _
di scl osed-REbREEit is grefeblediat tBm @?&@tﬁqs bA8Ent ik &n BRASIR of 10-
a a

conposition also conprises a ne cat’al yst, e.g.
30 wil % basedob eddtab weight/ef the cwrable resim oomperitid. 10 ppm Pt .

It is preferred t _conpo . (1) is present. | o

anount  ofS Egﬁfﬁ%&%onwg)‘gg%%ﬂiﬁ (plr%sgntt Beg el tg(lf’l{l1 @?0 wt-%,
basddYh (R AR ei RTINS tdsiPdbmpdiitRddi tion, it is

preferred that conponent (2) is present in an anount .

of 15- 4Ghe2gventiondurthaseedatesfotarepliast abitaingd bjhearping e a UV light-

. ...cur,abl.e resin ¢ it . 20 113 :
initighR Y st i SR b P iRt G iShicon based repctive
matERdIPWhEsin théiesinscopipesigioh compaesai®afotenmdntibfied Sfinpdnedits (1) and

based on the total weight of the curable resin i )
(2). deidpinsit erapediments of fhedresenicaverion Ao seatsdrin (b appgnding claims.

present yj - .0 )
PrESET g PO el BBREE N fcion
trankpuréritlyl o thef neplideeobtainddis @s lehst 20%, eyilenaeplivhtedionedglbss material being

carrying out a UV ljght- initiated or ther curin .
trangipege fgibe BPPIEd N RElsRE e BiFTHE] Hg: LokpESs 06 100 i . easiey of

i s o L = L .
1O 4 o B o A0 D B, SR bR S RaLel oy

Addi t i orak peefawel erebedment the érapspesany of freaenlicancegrding to the

. _discl. dip.th di | aj ns. d t bt ai

invYRR i G eI o N BB oL BTG e LR RpaRR I e

app i whPelEd A SRS 68 ¥t HthidiBRsd GRI0G AN, QRliRIRFE; 60. 8 W/cm” and a
[ east 20% 'when replicated on a glass material being

wavetegthpali 190t4 0001, tdueing ppletied ofetdedse AdAthhoumpasur ed at a

AR L NN L = REAET MO K
lens? fQ 18RSy, d Prigin R hitld GBI siIRERtudnie férf sptieRiadppli€ations, or a

of the réeplica according to the invention'is at |east
congingtiontiercofe phirsin the rephica isgthagasteriged i tpt ibés ey birefringent.
transpargnt fo he 15 i ve] e .
a i o 8 by apafOfthp Bkt rEE dhmalfE Ry Hpoidatea
with reference to a preferred embodiment described hereinafter.
Example.
A hemispheric cylinder lens with a radius of 4 mm made of Sylgard 184

(trademark of Dow Chemicals, a mixture of components (1)-(4)) has at a wavelength of 257
nm and an intensity of 500 microWatt/cm?, an initial transmission of only 5% which
decreases within several hours to below 1%. A layer of 100 micron of the same material
replicated on UV transparent quartz lens results in an optical element which at the same dose

and wavelength has a transmission of 80% over a period of several days.



wavel engt h of 190-400 nm during a period of at | east

5000 hours. The optical conponent obtained according
W eoottlodt77hivention i s an (a)spherical | ens, a PENEB2003/005435

array, a prism a grating or apother relief structure

for optical applications, or a conbination thereof,
cLuhasein the replica is characterized in that it is not

birefringent. 20 These and ot her aspects of the

invention will be apparent fromand elucidated wth

reference to a preferred enbodi nent descri bed

herei nafter. Exanple. A hem spheric cylinder |ens

with a radius of 4 nmmde of Sylgard 184 (trademark

of DOMIChenicaIs a m xt ure of conponents (1)-(4)) has

at a wav 7,25 Nnun n ng 0. ..
L3 crovats P bftafcrhe pR sBkeRfoT o e ¥brovision
of aduiraile rddﬁl(kfoﬁﬁﬁ)@ﬁloﬂﬁb%ﬁvefén%&ﬂﬁﬂahd h@tﬂlﬁs%rateﬁbrbﬁﬂ@m( tiryifig out a UV-

| ayer of 100 micron of the same nmaterial  rep |'i cat ed
light iifppteqd alhﬂisrav FRripg Heatmepicansd remeyngdhs yeplga @yﬁ magpfactured from
the B2 RLS rppris HRRL AR an C Bl ROR 0301 rovide

5 the26hh8fadteridePTthatBheeSsih OadRasitidn usell AbiB:a silicoA basddheactive

of. manufacturing a replica, which method conprises the
Inmﬁp ision of a curable resin conposition between a

nold and a substrate or a blank, carrying out a UV-

light initiated or thermal curing treatnent and
2. renovi ngA ntethadegsl dlajmed iuslaima bydhacacterigad fr that the kesimerinoposition

which replica conprises the substrate and the
CONREFdduction of the nold provide 5 thereon,

characterized in that, the resin conposition used

being a silicon Based rdactive mterial. 2. A nethod

as claimed in claim1, characterized in that the resin

composi tion -e@w&rr—ses]-ﬁSl—ﬁsO—]ﬁ R4 10 and (1)I 3 R H2C
HC--~Si O J1 ii QH=CH2 (|2)

Rz
10
and
Ry R3
HpC=—=HC—t—§j——0—3; Si———CH===CH, (2)
Rz R4

wherein Ry, R,, R3, Ry = hydrogen, C;-Cyg-alkyl, vinyl, phenyl, hydroxide,
15  amino, halogen atom, and at least one of R;, R;, R; and Ry is hydrogen.

3. A method as claimed in claim 2, characterized in that the resin composition
further comprises
Ry CHy
—fSj——0-F;—Si——0—CHj (3)
Ry CHg

20
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R2 R4 wherein Rl, R2, R3, R4 = hydrogen, Cl-d o-alkyl,
vinyl, phenyl, hydroxide, 15 am no, hal ogen atom and
waeookessrs one of Rl, R2, R3 and R4 is hydrogenPCBIB203/005435

method as clained in claim?2, characterized in that

t he resin conposition further conprises i1l H3 --Fsi
0-}q 1? R B&d %a@h@%@%ﬁﬂﬁézg &sclosed in claim 2.
PCT/IBZOOS/ 005435 7 wherein RL, R2, R3 and R4 have

the sane neani ng as disclosed in claim2. 4. A mst hod

accor di cterized |

4. Testn conpstiofiofioring s pefhEs ARt Skeh flfins 5 composition

furthricofdpliséd Si O T,, RL Rl R2 R2 (4) wherein Rl, R2, R3
and R4 have the sane neaning as disclosed in claim?2.
10 5. A nmethod according to clainms 2-4, characterized
in that conponent (1) is present in an anount of
40-70 w .Rg basedRen the tR4al weight of the curable
resin co osition.‘ 6. A ngthod anErdl ng to clains

2-5, Sietei i-——ORtSicermAest—2)3-s— 15
present in an anoynt of 15§40 wt.% based on [t he total
wei ght of rihe cur @bl e resi conposg,tion. 7. |A net hgd

2
according to clainms 2-6, characterized in that
conponent. (3) is presepnt in _an anmount of 10-|30 wm. %
based on the total weight of the curable resin 20
conmposi tion. 8. A nethod according to clains 2-7,

characterized_in_that component (4) is
wherein Rj, Ry, R3 and R4 have the same meaning as disclosed in claim 2.

5. A method according to claims 2-4, characterized in that component (1) is
present in an amount of 40-70 wt.%, based on the total weight of the curable resin

composition.

6. A method according to claims 2-5, characterized in that component (2) is
present in an amount of 15-40 wt.%, based on the total weight of the curable resin

composition.

7. A method according to claims 2-6, characterized in that component (3) is
present in an amount of 10-30 wt.%, based on the total weight of the curable resin

composition.

8. A method according to claims 2-7, characterized in that component (4) is
present in an amount of 1.0-5.0 wt.%, based on the total weight of the curable resin

composition.

9. A replica obtained by carrying out a UV light-initiated or thermal curing

treatment of a mixture comprising a silicon based reactive material.

10. A replica as claimed in claim 9, characterized in that the silicon based reactive

material comprises



present in an anmount of 1.0-5.0 w.% based on the

total weight of the curable resin conposition. 25 9.
wG@\20080547¢8 obt ai ned by carrying out a W PCT/IB2003/005435

light-initiated or thermal curjng treatnent of a

m xture conprising a silicon based reactive material .

10. Areplica as clained in claim9, characterized in

that the silicomibased Rgactive 30 material conprises

WD 2004/ 054773 F’kTI'/IBZO 3/005435 8 1 --1 Si o-}
-i1-0-11 K2 r— —+b+H3- R H2C HC- ( - fﬁ i
CH=CH2 (2) R2 R4 5 wherlei n RlL, R, R3, R4 )hydrogen

C2-d o-al kyl, vimryl, pheayl, hydroxide, am no,

hal ogen atom and at |east one of RlL, R2, R3 and R4 is
andhydrogen. 11. A replica as claimed in claim 10,
characterized in that the silicon based reactive
material further conprises | 1 CH3 -E-sl o i
0----cH3 (3) Rl 10 whdpein Rl, R2, R3 and R4 have
t he sanme rreanln sldisclosked in claim10. 12. A
replica abSFai 'g"ﬁ’n A cPaiw T T "Clhar act eri 484 in
that the silicon based reactive material further
conprises 1 Rl 2 RRRe

5 wherein Ry, Ry, R3, R4 = hydrogen, C,-Cj¢-alkyl, vinyl, phenyl, hydroxide,

amino, halogen atom, and at least one of Ry, Ry, R3 and Ry is hydrogen.

11. A replica as claimed in claim 10, characterized in that the silicon based

reactive material further comprises

R4 CH3
—[—-si'-—-—o-];,—Si—-——-o--—---CH3 (3)
Ry CHj
10
wherein R;, Ry, R3 and R4 have the same meaning as disclosed in claim 10.
12. A replica as claimed in claims 10-11, characterized in that the silicon based
reactive material further comprises
T1 T1 2 Tz
Si o Ti O+f-Si—0 Si O
R1 R1 R2 R2 (4)
15

wherein Ry, Ry, Rs and R4 have the same meaning as disclosed in claim 10.

13. A replica as claimed in claims 9-12, characterized in that its transparency is at

least 20%, when replicated on a glass material being transparent for the applied wavelength,



10

15

5~0S Oj-Si 0SS Om 11 RLIIRM R R (4) 15
wherein Rla R2, R3 and R4 have the sanme neani ng as
waele@ehdsesl in claim10. 13. A replica as cl ai P€dIB2003/005435
claims 9-12, characterized inghat its transparency is
at |east 20% when replicated on a glass materia
meddaied gt 4 thaclaRey GL00N M, dnfitteBdB dFAGOWEWRIERGHR, wiBlength of 190-400
2004/ 054773 PCT/1B2003/ 005435 9 neasured at a
nm,idyripg APsdod pf aideasy i) bawrsi nt ensity of 100 p Wen? and a
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17. A replica as claimed in claim 16, characterized in that the optical component
obtained is an (a) spherical lens, a lens array, a prism, a grating or another relief structure for

optical applications, or a combination thereof.



