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olof & A= =] dr7HY A= A E&E=
3-vinylaniline, 2-fluoro-5-methyaniline, 3-fluoro-5-methyaniline
S dWtAd o 2 A8 = ZHEH X A = monomero]] 7t
shol Faer a} ﬂewr%& 2 Aste] v

5 UER = ARG H|

Pase]
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2 AoAs A4 stol=rd dl=o = Al
HEMA(2-hydroxyethyl methacrylate)®} &3S 9|3l A&
= 7 A] A2l AIBN(azobisisobutyronitrile)-2> JUNSEIA} A
Z5 A}8-319 21, NVP(n-vinyl pyrrolidone)?} EGDMA
(ethylene glycol dimethacrylate)= AcrosAl A|&-2, MMA
(methyl methacrylate)~= Crown Guaranteed ReagentsA} A

2 A3} T} E 3§t 3-vinylaniline, 2-fluoro-5-methyaniline,
3-fluoro-5-methyaniline= ® 5 AldrichA} A &2 A A QL
o] AFR3FITH & A tof AFR-H anilineA] &2 Q] LF A
= Fig. 19 Yty gich.

A7) 2T 9314 ovend B3 AEF Al S A}
L3lgon, ZHEHR A X = cast mould WS A&
3to] A 35tk Al 2w ZHEH R sample2 0.9%2]
SPEF Ae] Aol 24A13F S8kA 7] o ® A
At & BoH 548 stAch A9 AeE 2

sample-2 3-vinylaniline®] H]-& ¥ &2 Z}Z}+ Ref,, VA-3, VA-5,
VA-10, VA-15, VA-20° 2 H =3}l 35} .0 v, 2-fluoro-
5-methyaniline 2] H]&o] we} 2F5A-3, 2F5A-5, 2F5A-10,
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NH, HzN

3-vinylaniline

2-fluoro-5-methylaniline

NH,

F

3-fluoro-5-methylaniline

Fig. 1. Structures of monomers.

Table 1. Percent compositions of samples Unit: %
HEMA MMA NVP EGDMA 3-VA 2-F-5-MA 3-F-5-MA
Ref. 92.17 1.84 0.92 5.07 - - -
VA-3 89.69 1.79 0.90 493 2.69 - -
VA-5 88.11 1.76 0.88 4.85 441 - -
VA-10 84.39 1.69 0.84 4.64 8.44 - -
VA-15 80.97 1.62 0.81 445 12.15 - -
VA-20 77.82 1.56 0.78 428 15.56 - -
2F5A-3 89.69 1.79 0.90 4.93 - 2.69 -
2F5A-5 88.11 1.76 0.88 4.85 - 441 -
2F5A-10 84.39 1.69 0.84 4.64 - 8.44 -
2F5A-15 80.97 1.62 0.81 445 - 12.15 -
2F5A-20 77.82 1.56 0.78 428 - 15.56 -
3F5A-3 89.69 1.79 0.90 493 - - 2.69
3F5A-5 88.11 1.76 0.88 4.85 - - 4.41
3F5A-10 84.39 1.69 0.84 4.64 - - 8.44
3F5A-15 80.97 1.62 0.81 445 - - 12.15
3F5A-20 77.82 1.56 0.78 428 - - 15.56
2F5A-15, 2F5A-200. 2 ZvzF wrdstgitt. E3F 3-fluoro-5- 2 HLHE Hrlste] E3e ZHEH XL AAFH o2
methyaniline®] H]-&©] w2} 3F5A-3, 3F5A-5, 3F5A-10, 3F5A- do MAaro] Bl SR EHRT} A RE oM, TR 4
15, 3F5A200 2 Zk2h msteiet Aol AR FEUE G4 SO 4 24417 3R] Ak AR M o2 A5
&l = sample®] Wi ER|E Table 10} 7 25t LEb ich. 3 RegE E4E Uitk 224 3-vinylaniline 2]
Hlgo] 214 Bag FAE QT AR GANS
=x707] L 24 thas ke o2 Uebytth S3E TRk A
FH8-2 IS0 18369-4:20063 7] 520 = gravimetric method aniline”] £8-& YA| &2 Ref= F4S ey glo,
2 AbgEte] 24 9l ALY FHE SIS0 18369-  3-vinylaniline® @2 A WS ek 9le}. 2-Fluoro-5-
4:20062 7|50 2 519 21, ABBE Refrac-tormeter(ATAGO methyanilineS A 7}8t 2o A= E& A 1S el
NAR IT, Japan)E Al&3}o] 4=3l= Aefo] ZHEH = = 1 BZ7) A RE %o, 3-fluoro-5-methyaniline= &
2 539 24T BFES ST AT FEFRLS TM- 2 28 0S teh mExL AR E I AR o s

2(TOPCON, Japan)E A}-£-3}%2w UV-B, UV-A 1811
IR Qe A2 2getn WEeE EAsel 1t
et

4

K

Ik

OERESEH M=

3-Vinylaniline, 2-fluoro-5-methyaniline, 3-fluoro-5-methyaniline
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Fig. 2. Photograph of colored hydrogel lens.

OF. o] = QuLH Q) Sl SR FelE Ao} v 5 B
& 7S et 3-Vinylaniline S v &E 2 #7138 VA
28] ot &2 VA-39] 33.89%, VA-57} 32.70%,
VA-100] 27.06%, VA-157} 22.35%, “12] 11 VA-200] 18.29%
S uEpiloh AAA S 2 3-vinylaniline?] B]&°] F7te
5% Fege sk 4TS depiged, ok 51
Hs3k vinyl7]o] s A 0= 24 ] EHS et
W Ao 2 etk ch 2-Fluoro-5-methyaniline S H|-&H 2
Z7Vst 2F5A Z3%He] Hit 3488 2F5A-30] 36.96%,
2F5A-57} 36.29%, 2F5A-100] 37.15%, 2F5A-157} 37.00%,
18] 2F5A-200] 37.48%2 LFEFWTH RE 230 A Ref.
of ¥ 27t PR S Uehi 910w, 7 23ha R Aol Lt
WA eFot 2-fluoro-5-methyaniline®] H7H= gl Y=
FA] &= Z 0 F YER T 3§ 3-Fluoro-5-methyaniline-2
v EER ek 3FSA 23] Hik T4&2 3F5A-39]
39.06%, 3F5A-57} 40.07%, 3F5A-100] 41.37%, 3F5A-157}
42.30%, 18] 11 3F5A-200] 42.81%& YEMWLH E X
ol A Ref.9} H]wdte] £ F8&-2 e glon, 3-
fluoro-5-methyaniline 7} H]&o] Z71d4E 49
Z77) the vhekgtet 9% ulgol Auhe o ol4 g
S88 AEAIA g Ao ehgeh 7} 23] o
& 54 AAE Table 20| el o, 2+ 23] gt
T8 H| I I ZE Fig. 3o YeE A

228 429 hydrogel A2 2AES 243 23,
2-fluoro-5-methyaniline, 3-fluoro-5-methyaniline & 3-vinylaniline
= H7VSHA] % Ref. 0] Pt FHES 1.4347= UrELSE
o, elubzel sho|= 2 ZelErRel vt S
LFERHTE 3-Vinylaniline S B & & H71HeE VAZ O] Bt
ZAEL VA-39] 14512, VA-57} 1.4651, VA-100] 1.4822,
VA-157} 1.4924, 712] 31 VA-200] 151242 Urebich. AR

Table 2. Water content of samples

Sample . * Miydrated Mo
Ref. 0.0515 0.0820 37.19
VA-3 0.0627 0.0947 33.89
VA-5 0.0555 0.0825 32.70

VA-10 0.0550 0.0754 27.06

VA-15 0.0542 0.0698 22.35

VA-20 0.0554 0.0678 18.29

2F5A-3 0.0476 0.0755 36.96

2F5A-5 0.0487 0.0763 36.29

2F5A-10 0.0434 0.0690 37.15

2F5A-15 0.0419 0.0665 37.00

2F5A-20 0.0398 0.0637 37.48

3F5A-3 0.0440 0.0723 39.06

3F5A-5 0.0405 0.0676 40.07

3F5A-10 0.0379 0.0646 41.37

3F5A-15 0.0381 0.0661 42.30

3F5A-20 0.0374 0.0654 42.81

2 3-vinylaniline®] H|&o] F7ld45E 2452

L AFE Gebi e} 2ag0 B2 2

Aol HlslS W A eR 4 o
= UEhglen, o] & A= AR A Q] s

g Qe 2489 F7t= A1 Az A 2-
Fluoro-5-methyaniline2- H|-&¥ 2 #7138t 2F5A 239 &
T FAEL 2F5A-30] 1.4370, 2F5A-57} 1.4360, 2F5A-100]
1.4357, 2F5A-157} 1.4370, T3 2F5A-209] 3% 1.43702
UEPWTh B E 23 A] Ref.9} H] &3 ZHES LhelY
glow], Sh4gl w2 43S LRSItk B 3-Fluoro-
S-methyaniline S W] & 2 713 3F5A 23ke] Wt 2AE
2 3F5A-30] 1.4296, 3F5A-57} 1.4264, 3F5A-100] 1.4211,
3F5A-157} 1.4181, 71231 3F5A-200] 141245 et
3-Fluoro-5-methyaniline 7} H|&o] Z71&d4-5 24 E
2 tha FAs oy o= thE 23} A 2 9

(NP
o o

flo
e {m
Lo m & oy

N

| ~~~~~~~~ 3VA —+—2F5A —=—3F5A |
42.81
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40.07
= 37.48
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< —_— bd T I
o —t
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g | meee s
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Fig. 3. Effect of aniline groups on water content.
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Fig. 4. Effect of aniline groups on refractive index.

7+ sample®] FEI2 =4 5F 23}, 2-fluoro-5-methy-
aniline, 3-fluoro-5-methyaniline 2! 3-vinylanilineS % 7}35}4]
052 Ref. o] Hot 7HA3FA B2 88.5%, UV-B 78.5%,
UV-B 84.5%E UYEtWTh AAH o8 nE JAoA Tt
ol Eorom, Ao e AL Folis Ao et
Wt 3-Vinylaniline S H|SH 2 F7135F VAZRTQ Ho
i’*Eﬂ%—S— UV-B 2.0~5.5%, UV-A 38.0~49.5%, 7}A| -4
2 84.5-86.5%= LFEFW T UV-BS] A%, fl 28 2}t
Ao g Uegton, UV-AQ] A= AgRE A
L Ao bt 1A BA E3Hg-S Refol
2202 yenfglo =eEe] Asis} of
=2 o] J_ET;G Ao ZFA 7Y AA| A Q) 73 9]
= Aoz HrEt E3F 3-vinylaniline
o] Hl&o] 57 Pfé. l g FE9 Apol= YEbA] o
Utk Ref. 22} VAR A2 Q] FRs 4=
Table 3] e} o1, Ref. 233t VAR ] FFIH-& 11
H =2 Fig. 52} 6o LhEfU 2Lt
2-Fluoro-5-methyaniline, 3-fluoro-5-methyaniline& % 7}3t
Z3to] Hi FENES =43t A1}, 2-fluoro-5-methy-
anilineZ Y- 2F5A 9] %3}19o] W+ LYEI-&2 UV-B 40~

Table 3. Optical transmittances of samples (Ref. and VA)

Sample UV-B UV-A Vis.
Ref. 78.5 84.5 88.5
VA-3 5.0 49.5 84.5
VA-5 5.5 50 86.5
VA-10 2.5 40 86.5
VA-15 2.0 39.7 86.0
VA-20 2.0 38.0 85.5
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Fig. 5. Optical transmittances of sample (Ref.)
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Fig. 6. Optical transmittances of sample (3VA)

70.3%, UV-A 62.5~82.3%, 7} A] 34412 82.5~90.7%%E L}E}
ek AL Al ol o] FhEo] Ref.of Blsf tha
A 2A = o] QAL dHEE sl Ao & eSS
o, apA o= ARl S At et Al = Hhs Ao
ERtTh. ZRAIEAL Y] 79 2 vl e R v 2 Aol
Uebflow, o= =] A4 Afo] wjgof Uehd Ao
2 FohE ) E3F 2-fluoro-5-methyaniline 2] Z 7} H|-&-9]
Zo1are2 oMo At Se Zolete A0 & e
%}, 3-Fluoro-5-methyanilineS @& %39 P LET
9 273 A3}, F5A9 270 Bt FEILL UV-B
11.0~40.3%, UV-A 35.0~65.0%, 7}A] 3342 81.0~86.0%%
ERE) 29141 9] 79 UV-BE 2FSAR T Ebe o 2
ersls Ao & e o, UV-AQ] 7*‘—°r Fiagol
o wot Aol4l Aere] o mAQl Ao webwct
wot, A Ege] A AP e A
ARG, AzE Wzl Mabo] A Be FFe we
Ao g werE Tt 2F5AZ T T} 3F5AZ Y] AA A9l B
=918 ADE Tuble 40 UEPY 01, 2FSAZFHI} 3FSAZ
3ol FEIE T ZE Fig. 77} 8o 22 UERY Tk
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Table 4. Optical transmittances of samples (2F5A and 3F5A)

Sample UV-B UV-A Vis.
2F5A-3 70.3 823 90.7
2F5A-5 62.5 78.5 88.5
2F5A-10 58.0 76.0 88.0
2F5A-15 51.0 71.5 87.0
2F5A-20 40.0 62.5 82.5
3F5A-3 40.3 65.0 86.0
3F5A-5 413 66.3 88.0
3F5A-10 235 50.5 84.5
3F5A-15 16.0 41.0 81.0
3F5A-20 11.0 35.0 81.0
e Ref. R
s0 —

s0 7 /
70 / g

/ 2F5A-10
€0 J“.‘

0s
sO

a0

Transmittance (%)

=0

z0

Wave Length (nm)
Fig. 7. Optical transmittances of samples (Ref. and 2F5A-10).
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Fig. 8. Optical transmittances of samples (Ref. and 3F5A-10).
4 B
2 A9 24 due AREHY R Ao 2 &
2 5]+= anilineZ] &2 <1 3-vinlyaniline, 2-fluoro-5-methyaniline,
3-fluoro-5-methyaniline S 21~4 ZHEH R w2
AEE]= 2-hydroxyethyl methacrylate, methyl methacrylate,
N-vinyl-2-pyrrolidone 53} 35351, A H 1 EZ}9
a7 248 W BENES S4sto] BH 54
g vmeln ZHEAZ ARZAS 1 FFEE Uop
H gkt
A A e A0 B A 3
, A7 Bl wet O s

#4lo} - oty

7h ehe A hebteh. B 9] A9 Svinlyaniline?] )&
o] 27184 gl 4aE Ye e n, 2Fluoro-
5-methyaniline= 3+4=8-2] & H3}7} Q1 ¢l E31 3-Fluoro-
S-methyanilines 71t Z23ollA e H7v|&o] S71d
T5 el ST UERT 248 e i?‘;}cﬂ]/\i
?:L £33 uhe ) BAE Ueleh FREE 0] A=
ZoA 2 7RI B YERleH, ZPQ’E
X]—‘%_‘r A T+ 3-vinlyaniline, 3-fluoro-5-methyaniline, 2-fluoro-
5-methyaniline <=0 2 =7 UEGTh
2 A% A7 %9 anilined] BHE A4 sloj =2
W W=0] Qe A4S ek 4= 9o, ¢ Dwu =70
uje} ciobet B Y 542
Qe aniine] 242 B} FyA LT 5 U2 A
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