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The present invention provides a composited hydrogel film of contact lenses and manufacturing method
thereof. The composited hydrogel film is formed by the following steps of’ (i) mixing the photo-curable
hydrogel precursor with colloidal solution which has highly dispersible nanoparticles; and (ii) curing the
hydrogel by cure reaction after the solvent evaporates from the mixed solution. The resultant obtained the
composited hydrogel film consists of a plurality of amorphous arrays of nanoparticles. Thereby, the contact
lenses could reflect hazardous light.
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Hydrogel film of contact lenses and manufacturing method thereof

[ ekl
[0001)] —fE/KEHERRBIPIREE - BA YA BIEM R A EARYK

BB > TIE—TEN R ERKERRE S TR ATl R SRR &
TKEERERE -
G|

[0002] ZERBPARERSEUE - BRI EHIRIPERSE 2 FI AUV
o5 W BIFD B S FWiel e U R - ZREZEZITUSR SN ERIFR R CHE ABRFHYBER -
B PSR IIZSRERE AR R - HEE AR EE mE R fE B/ NI 20%EYEE
HAE - WHEmE TSR XK

[FHHARE]

[0003] AZFHRHRAL—TER F/KERIBER 2 BRIER 8 B HLBE U0k -
BEREE AR E SEVKEHBER - WA TUKSEHBIE (AR LLE IR KER - DL
KIS BET R BUEIZRORER - i 2 SR KEEE IR - IS LUEE SR
R B S AT HIK GEE R -

[0004] #E—PWEEEEFKIREPEA/NURZLES] T
BN REEFZFEERE A - BRI Z B & 7KEHB AR IR
#% HERET720.010 mmZ%E0.50 mmZ [ » FES9EIIF B S FF BRI A
7 B VR -
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[0005] ABH1E & /KEBIERIVIRSZHIBLE TT 7% AR B IH/KEEE
AUERR B EEMR  SRESTEUERVERERORKIBIRIS R - FIBAEER
FHYARIZE R - KEMLIERERERIEREETTIHERESRRZE
B RHIKEHEE

[0006]  DAAEZFHARL g FridpcavHE 7K SEIERRIR AR 8% - =] DAFEEHER
P BEZRERATRIIE A/NA 10 nm %1000 nmEYEEE A - BEER T
0.010 mmZ0.50 mmZ [ - (EEG/KEEBEAESNT SRR ER R - Bl
{55 SE MR B FR AL F AT B2 3 P S 6518 - 1 RES R & 491
o RIBEFERIMEFERBANE - FRRS/KEZERE ] ROtEE XA
BEEEE - QIREERSBL AT A E IR NE SRR RIEI A T -

[0007] At > ASFIHEESFERNMEMFT RS ER & > NEKA
= BHE Z KSR ZFE R - TEZERPIRGES > 7 U REGKE
AN INUVIR U BRI IR SORIRY TT 7% - R EEUE/KGERB R » IHE
ZEHIEDLEAR - M B L2 EEENRPIRE - FRHER ELKH
IREBHIGE » N RIIRSRRIE SRR -

[ B ERA]

[0008]
F1E BASIHZ KB ESEE -

2@ Ry A S IR 2 K SR IB RE A RS Ry 22 R E N Ry AT IE -
BIEBAFH KSRGS HHEE -

AL R A S Z KSR IR BUE T -

ESERA IR R R RFCKERRIRB IR SR E SR E -
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EoE R AFHZ A M EFORRAB IR AN FECE atbw

S TE R ARHZ R EM SRR IR R A 2 /KR AT 23R 5T

YeER et E -
[EHiG=\]

[0009) A& ER4F /KSR R 2 BBIPAR 83 B HBUE T7 7R  EL7KiEE
R 8L 77 A DU ER/K SR ATER R R EEM KL - RS S ERIERE
{EZCRERIBEAR - MIBRISRZIBEIZSER - HEELIEREZEREKEE
BEML - DUPREAIERET R BEFCRIR Z R S/K GBS -

[0010) FEAiitediEJ7A+ - UREREVER/KESHEATRRRVFFIET
[E] > BIf5E AR ERYAPRIEC T FIEM EAZ /7 - A 328 w2 A CEN B /KRS -
BB b/ KEEE e A -

[0011] FREEYeEMEKEERE - BIa KEEE AlsER B CEEARITER %
SMECEE TR R EE 55200 nmZE400 nm) BEEST > Je Y EREETIRUUR I M EER
FREERES BHEETFHNE - BRI EANELEMESO - EEMET
BRI B AR A R BEFIES (R IS - SIS3/KEERR BRG] » SURIAmTERE/ 2K HH
Bl oy FCRETFR B » GIUIFR BRI A B G 21 B RIS £)HRY
EESRENZ - WAES REE REEER S NIE - MXBERUKEEHER -

[0012] AZFHRZEEEI/KEEE  EHEBEFORIK - (A%
{b W (Silica, Si0,) - F % Z #% (Polystyrene, PS) ~ 2 I & P9 ¥% BR 1 B

(Poly(methyl methacrylate), PMMA ) ~ ZECE L% — FREAPRIGRERFES — k%

%) (poly (styrene-methyl methacrylate-acrylic acid), P(St-MMA-AA))~ (K Z
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Y7 — PIKEER) (poly (styrene-acrylic acid), P(St-AA))SEAA % » ATZAZ 10 nm
Z£1000 nmiA R AR/ INHIZRKERBIORL -

[0013) AEZEHH/KEERBEMLAERT &8 8 b BTKERTY
iz BUZSKERE] DABRE 5 2 BUS > Bl0(1)UED% * FIRI/KEEE (N2;0 - nSiOy)
FOFEAERE (BIAORRER)TE PR T RIE A SO QBB EEE L BB
BARF AW RS » DIEEWIA « FERZENERESE » f/KERE
{EH| - KEBEHBRHHENS - BRI UHEAMRALEIERUE - flz0
TKEE - EESIARE - BALEBRIEE  WRIRIE SR ETERE - XE
Bl P ZRER R DUB B B A B E -

[0014]) T/KESEBAIEERFZCKREKBRE ZESITZ - ITUFIHESIHE
2% - 19E - BENEENE - IONE - INEESURMHKE - FHIRSES -

[0015] REFEMEAER @ FBEEFCE(LEAE - R ESAEE LY
SEAELET - T YCAELAT X B] 5 B A NE R JEEEE] - ALY
> ERERTSEAEIRR] -

[0016] KA EF(Acetophenone) & FYERELRT @ FlAlE — Z8EHRK L
FF(2,2-diethoxyacetophenone, DEAP) ; ¥&ELfH (a-Hydroxy ketone) Z 5 ¥LAEL4
Bl o Bl 40 = B A BB % A N I (2-Hydroxy-2-methylphenylpropanone,
HMPP) + ¥CELES 7 £ 56 £ B (1-Hydroxy-cyclohexyl-pheny-ketone, HCPK)
S H4H G 5 K E E(Benzophenone) R FINERESAR - FlUNE = FE K HH
(2,4,6-Trimethylbenzophenone, TMBP) -~ H £ = % H [
(4-Methylbenzophenone, MBP)E{ H4H &

(00171  AOASCRELERIEHV KSR RTBRRTIZORIKERS  ARREH
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(UBHEZORERFTE IR ER ~ 282 ~ WERER )& » RIDURIEZVE - BIZ&
2 ERRVR C WERL - MIREE - BRBEAFERITE - BEEERIE
MFRE  SE R BRENE BRI AR R E LIRSS -

[0018] $EZEFIRIUV LEDSR - SERME - MBMHRENERRESE -
BEST2FPZE205358 + HRBEEAS mW/em’ZE200 mW/em® » SR5MRETEEN
124 mJ/cm®Z2,000 ml/cm’HIFEE Z A » 3L ET S — 1 S 7K SHE R -

[0019] ZEEEAEFELERE - RIASRIDERELSER] - th A JHERE
EL - TG R MBS RIS » LA100°C 2 160°CIEFEI0EA 2300575
DIFERAE & 7K EIBIE GRFZEIN TN RENLIZR » B140 : 150°CEFEN0
EA/NEF) ¢ BEIANIIREERIE AR =0n T EE -

[0020] REMNAREAZ EE/KERIE - HAEHFE2F S 1ETSE20E
FE FHAEHZ KRBEAHEE - KEEBFECEEERERZIE - TTUAERRR
FHEK B EME SRR HEY 1451 - SHEFEMEERARDR - B
FEHH/KERIB 2 ZRER2E2IREHAMHEY - Bl A —TEMF45AS - thaEREETE
& fE% 1| 45 A% (amorphous arrays)$H{ML - 55 1 B B i — 20 BURGTOKER BRI AN
Xty - BEEMS4YE20 nmZE40 nmiyZ ZEE] - YEIPEGER SRy
&5 -

[0021] EE2[E Ay Ad5HA 7 /K SERR IS P BN 4 B Ry 22 REMEE T SR A o AT
» PEE P EYZE R EEA TS R A —EER - SREALEE RS EE
M B EEAERFIESRERE - SBHHILE S/KEBIE 2 N EREHEHEY | RIE&aS
1 -

[0022] Z53[E AAEA 2 /KB RBESIEE @ B #E—PERAFOKEK
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FEBRAIKEE S - WP LR RS E A RS -

[0023) #B #8222 55 M T 3 (Constructive interference) - FOHH F §x &4
(Rayleigh scattering) 193 5 » BIYERHYAR TR0 - TN FERIEM B R REY
IR AR » T DAFE LA ESKRERR R AR VAR S - A (ER G /KEE
EEEAESEEENEN  WREERHNENRERE -

[0024] EARHBIEE G/KESEBENBITERNEISRIRE B
oh B R B EHE & /KRB RE > A4 ] DA S BB /K SRR - SEAERALK
SEE

[0025] {¥ AEEERIKEERE - B0 /158 & 7] BL{E A HEMA
(2-hydroxyethylmethacrylate) 22 4% » EGDMA (Ethylene dimethacrylate) 53
B2 > LI HMPP (2-hydroxy-2-methyl-1-phenyl-1-propanone) & #E4EH]

[0026] {#ERHZEGELA/KERRE - BILIRTEREAR 7] BLE FTHEMA ~ NVP
(N-vinylpyrrolidone) =% KH-570 (2-hydroxyethylmethacrylate,
NVinyl-2-pyrrolidoneF{13-Methacryloxypropyltrimethoxysilane) £ B84S » NMBA
(N,N’-Methylenebisacrylamide) &3t - LLAIBN (Azobisisobutyronitrile) £
REHER -

[0027) ZOKRBREVADRMEL & &L - BRI - mHERNGIE FES

(Poly(methyl methacrylate), PMMA ) ~ FCGEZI — BREFIGEE Pl — 5%
fi£) (poly (styrene-methyl methacrylate-acrylic acid), P(St-MMA-AA)) - % (3 Z.
¥ — PIXHER) (poly (styrene-acrylic acid), P(St-AA))BCHAH G » FROKERELEH
KEBILE 2 8 H 53R (weight percentage, wt%)R510~50 wt% » B4

18 ~ 20 ~ 33 ~ 50 wt% » FERKACEA EE B 3 RE K10~50 wt%HI R EiEzK
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B K SRR © KIfE B10~1000 nm > 190 ~ 100 ~ 120 ~ 150 ~ 2005300
nm * 40 nm#EE A ; BEEERKIRATRE 2 HHEECRR0.05 PI
(polydispersity index)

[0028] fsE2E5E4E - HAREFH I KEEBEEIET A © (SHF
F—EEE i (peristaltic pump)¥ETT 78 E NHISEE BB A(Stober—Fink—Bohn
method) LB ZKER ¢ (S —EKBEF B AT ARG ET B OERFE
HE AJEEME  (S)L—ERERETORER T -5 —BENREIT
ZKER 5 (S4)RETER IR FORREZE /KSR Z —RTBE R I —EAELE
il 5 (S5)EE—E BB EEBENIGORRN SERKSHE RS - AR
(S6) LU I T — R SRR 78BS - WP AR 8 R G AWK SR AR -

[0029)  HrEE(MEST £5000 rpm (revolutions per minute) » /NEF

FWRE R 1200 LR - 8/ 5 BB BT INEE 1200 5FF - 4N 5 2K
BFRFRT0C » 12/ -

[0030] DASLELEH ABUER R EIMIR AR BRIVIE 57K SEE R AR
8 WIT R EIF BRI IERRE - HRERF2ER5E - HRAE
Z R AR FKBRIVRE AR R ER AL E - B - RER RTHEAR
S RBRAY B I KRB P A 7K SRR © MR I FoRETE A A 100 nmZK
BRI IE T R AT & K BIERE  RS2FoRIE B 150 nm3
SKERAY B K SERBE P T8 & VK GEB R -

[0031] H&EESENDEEF RSB REIRL TR » HPT(R)RTE
BER L UV-ARTRIMEKEL » BlueoRED I ES:

T(%) UV-A (316-380 nm) Blue (400-460 nm)
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R 95% 95%
RIKES! 73% 85%
MITE2 45% 68%

[0032] H ERREREER IR R A BARKEKERS IR RK
RERBRE - HRIMEFIBE T EZRITEIS% » HTKERRIE1(100 nm)RYEH
ARERTE & 7K BERB IR Y RSN I BE L ZE A FRAHBUREAE | Aoy BURRR T 22%H0
10% » ZKBRAIZ2(150 nm)PIREIREE 1R 7K SEIBREEY R I MEFIBE N EF B
FAREARAE R A5 AR T 50%F027% -

[0033] WEESEEOE - HEFEHREKIKAIBIPIRRIERRIE

FE 2 ELEE - BRI R A 2 @S /KB EBE R HYELED |

b BEREITR@BREER BXEFE > MIEERR | MOROATRAKEK
MAEAE - REEIRE AR - REDLEATE - FrBUPEER - Wit
BRAERE B L E S KSEB I B A B SR AHEA -

[0034] [EIFEAISFETE - HERZHZ A EMAALTORRIEE
AR SRR A S7KIR P 2R S BRELLEE - 2R R BEAF KRR
ARSI KERIBRE » ERSHERZER » MFOKERRR1(100 nm)RIZRKRERATTE
2(150 nm)HIRBRRE S/ KEBEE 2R L ERAAREZ KHELE
E

[0035] AZEHFAESREVKEBEZ RPIRE T LEERIRE S
EAE > REHSFHREEAEARENREIRPIRE - FRFEIE T &
TERIREREIS 7% - AR e EERFRED -

[F5RiA ]
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1 IKEEREAE

2 FoKER

[AYtElEE]

BEREFFEN (BREFFRE - B - BIRFERC]

BN EFER [BREFFER - %8 - 08 - 3islEFEE]
(7] R R ERELE)
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Hydrogel film of contact lenses and manufacturing method thereof

(X1

AEEHZ RIVIREE - GAIH—TEE & H/KEBREUE > E=IAYK
BB EUE T AR UEY KB MIBE R & EE2ME - RS BASEE
ZORBR Y BEEAW - NERARZIERIZAER R - FHEELEREAKSERE
1t > IR EAIESGEEFT INEEBEF KRR B ST HIKEEER > 7L
Ratfrer sl -

€38

The present invention provides a composited hydrogel film of contact
lenses and manufacturing method thereof. The composited hydrogel film is
formed by the following steps of: (i) mixing the photo-curable hydrogel
precursor with colloidal solution which has highly dispersible nanoparticles; and
(ii) curing the hydrogel by cure reaction after the solvent evaporates from the
mixed solution. The resultant obtained the composited hydrogel film consists of
a plurality of amorphous arrays of nanoparticles. Thereby, the contact lenses

could reflect hazardous light.
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10706 H14H & 1FE
1076 H 14 BE#E

el ©

i

1. —ERPIRE - &a:
—7KEEBER - ZUKSHERREEERST20.010 mm=E0.50 mmZ i —
BEKEHE M — IR RV SRR % B /K G TRV BUEE K
3K ZEB(EFORERETRAR R A — BB R EL 2 » RS /172 100nm
£200nmfH] > FHERZ ORIV LIZ A A R B 20nm E40nmHY
ER&HGE Hd - S EB(EFREREVRIE RN - S EHKEE
BiyZIrRiEy SRS RETEEHERERF -
2. WEEKIHIFTIE Z BBIIR SR - Hp > EZFORERMIEENE R 100nmis -
PR RIMNEEERDDFIEE L FEFEFR0% °
3. MIFEKIRIFTAL Z FEPAR SR » H - EZAOREREVAZEN R 150nmis -
PRI B RS0 FIEE EZEEER2T% -
4. MEFKHEIMAZBPIRE » LFZEENEEE P K100 nm=E150
nm e
5. WFERIRIFTL FRIPIRER - B sRekaviiftE e — 8/t - R L
% BHREERNEETE  BCRZRE - RERGRTE-NGR - BEEZ
& —PIRER) BCH S -
6. WP KIFFFIL  BEIIRSE » EP SRR K Ry S B R
F510~50 wt% ©
7. —/KEHRBEE - ZKEBEAESERE/T120.010 mmZE0.50 mmZ fHEY—FE
B/KEERE - ALl —FE S SIS T I 3 BB K S T A S E Sk ek
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107406 H14H B I1F
107466 B 14 DB®RE
DB EEOR BRI A D — R R SRS 7 Onm Y 0nm
R 5 SHE AR ERTRR D S R (R 52 EA 20nm ZE40nmAT 2 SRR -
Heb S BEES R BRI/ - AR IR S P I &
eyl RS BEE AR -
8., —FEBUATTE - PR BRI R BT TEFR Y BARS  BE T
5135 BB
(SR FE— BB TR S S A A D B 23R
(S EE A e SRR T — B O R A T B A SRS |
(SHL—THREESTLEARR TS TR BRI
(S4B &L TR ZR BRI B K S Y — ATERRA —

(SS)iE B —E ZBE N ER T ORRIL Bz B /KB TR
AR

(SOLUBFEET IR BREFRBELER  TORGX BIPIR 8 2 %7K EEE
fE
B I BR(SA) 2 1% BIs% B IH/KEEE 2 ATSEE S R A R T — Ot E
{EKEERE - st E/ KRB GRIEA—RI/MERE 202 20 08 - BER
SmW/em’ Z 200mW/em® » 3% ‘%‘i%%ﬂ@ﬂ%‘égu A 4 mJ/em® 2 2000mJ/em’ 2
e -
9. WFHKIA 8 iz BliEJ77% » B LMER B 5000rpm » /N -
10. 4IE5°KIE 8 PRt 28L& JT75 » HZE— 8T NEE R 1200 LA - 8 /)

B o



1636297 1074206 H14H B1E
10746 A 14 HE#HE
11 4NFHRIE 8 Frit 2 BUE T35 » E S —HEEREE R 1200 FE 4 /)

B o

12. WIFEKIA 8 Arll 2 BHETT% » HPZEFERFR T0C - 12 /N -
13. @0 SKIAEBATIML » B3E U7 0% - H o 3% A 5B 7R A &} 44 2L HEMA
(2-hydroxyethylmethacrylate) & 25 5& » EGDMA (Ethylene dimethacrylate) Z&3ZHk
B o
4. MEERBEBRE ZHETTE » K5 Z6EnE & HMPP
(2-hydroxy-2-methyl-1-phenyl-1-propanone) °
15. WIEEKIESAT I~ BIE 7% » H A Z AUSE R Bk IHEMA ~ NVPEL
KH-5705E58% » NMBA (N,N'  -Methylenebisacrylamide) £ 3B

16. 400 #8 3K 7H 15 B 4t =~ B3 75 % 0 H P 3Ok A2 48 B K AIBN -

(Azobisisobutyronitrile) ©
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