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ME HIARA O ZE F3F 5ol ARE-EAL 9= 4-vinylphenyl-
boronic acid+= 3}o| =24 H = AR} F53 A| FHET}

Az FeEdx Yo gt AT FeEURe] fa QYRS Zsh A7 5 Ik o)) # AT d-vinylphenyl-
7kt A o - Ede] WY=L ek FYEN == o boronic acidE A5 w2 2 HEN AR EE 2= 7]
Aol Etal ol A 2Rgate] wheh B ¢hbAl 5 FYEM=E Azt 245 AR =S s
EA A ob7] A1 4= Qe w2 7HA 3L 91 7] w el 2 o] EP. EF 7|29 ZHEM 2O Eu|F B0 ftshe He

o A HEE Fol7] 9ok T ALT I, BEd, B ABS B9 Slshac,
o) Aheby 50 154E A7he 754 2eEdZ )
w0l T3t A7 vl$- 2hdksA = I ek ek 2 AlS o HHH
o=z A9 vIZke Zhukol] 2 Zl7) o] 1L
R GRS WS Aol oo, £ HES Sl ol BTl mERIEE
2 aspEjolof gk o] & gJo) Ao) Ao ol xe] £ Algo] ALSE AXE ZHEUZ ARES 95 HEMA
e FHAasFel= i) s8-8 S A7) = uh o] ALE (2-hydroxyethyl methacrylate), NVP(N-vinyl-2-pyrrolidone),
Hot 28U A9 ZhaE YA 9] oFstZ Q1] dl= 9] o} MMA (methyl methacrylate) 2] 32 EGDMA (ethylene glycol
o] 471 M, 40l ST BABS AAAA D dimethacrylaie)S 7| 2502 51500, 754 & Wb
Ao g AR =ASE Z7HA 7= EAHS 7R 2L qlth 7] $J3} 4-vinylphenylboronic acid, styrene 72| 3 4-fluoro-
QurH oz FABS ofuT BUL A We] SEeL  styrene wlghu]o] 2-§3ko] 3% F Global Lab. L] 31
AT FS FHot we) Srol S ehe Ao R 2a  uhr] S ALE5}o) motor speed 1700 rp.m© 2 oF 305 Eok
Edlze] ano] o] Fe TARE e AL AL DWSACD], HAE BE(cast mould)E o oho] A
(power curve)o} H|o] 7] K (base curve)] Aol £ 49 A2 SFATE 25 918 70°C ol 4 o 402, 80 °C ofl A
o W} R FAE WS 4 olrh Y wak Qb Alze] k40 Pzatgch uhAao 2 100°C of 4] of 403 A )
T b WA o] Gl e do] A BAL AR FARE AREAZ] sampled +:8HA|7]
o) W T} b HIAE S Aom Axe g, BB, BEUE 1200 QAYE 5o 2214 54
WS SAA e TS g g R ZHEA & W7t st
0] P80 F710l ARAE TS 12 4 9l 5 o],
o] I3 o B 7S Fol F2 287 4] A2 % AUck 7171

sY 5 &K phenylbomic acid)® 22H0AE gAT  2EE S

220l HRAL 7R3 QoW S8 THR} ARSI oA ZHE Ao AREE 7|52 1SO 18369-4:2006 (Ophthal-
3t g 01 k0 el thE 7 E UL EH(MWNT)2] o mic optics - Contact lenses - Part 4: Physicochemical properties
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of contact lens materials, 4.5. Refractive index)©] ™, ABBE
Refractormeter (ATAGO NAR 1T, Japan)E AF&-3}3th &
FHEE=2HE AT =S =ol7] S8 2129 sample

239 WEste] 4E BUES ST,

R AR

e S 2l 0.90%2] HShHEF AP Ada
off 24A17F $=3RAIZ] - A= FHOY pEE AT o
AIKOH ENGINEERING A}2] MODEL-RX SeriesE A8-3}
ok AF o 2 004 20%9] A|7F 5<F0.00 - 0.800 kgfo)
o] 7heli RS o A= w7 dojubs H A E A=
o= vEh Qi

i)

RIS 53

FE71-8-© TOPCON TM-2E AF8-3141 21, UV-B, UV-A
TEaL 7RAPEA G ST AL AR E Fo
7] §J3f) HE sampleo]| thal] 3 WHESto] S48t ).

i)

A2 34S AA A 2H FEE-N=Z CaSO4

icrowave oven©] ¢F 108 <L A%
AE &7 319131, 0.90% AShIEF 9| 4] g4
o4l 24412k 581417 5 sample®] FAZ 242k Z45te]
ISO 18369-4:2006 (Ophthalmic optics-Contact lenses-Part 4:
Physicochemical properties of contact lens materials)2 7| &
© 2 gravimetric method & A8-3}¢] 482 =743}t
* hydrated— """ dry

"M hydrated

W0 (water content, %) = * 100

"™ hydrated is the weight of hydrated lens
“"mdry is the weight of dried lens

(a) "Ml

M1: “HEMA(96.24%) + NVP(2.48%) + MMA(0.99%) + EGDMA(0.30%)
M7: " HEMA(90.84%) + NVP(2.34%) + MMA (6.54%) + EGDMA (0.28%)

Fig. 1. SEM image of samples.
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7154 ZHEA R A Zo| Ag-E 4-vinylphenylboronic
acid+= AldrichA} A&, HEMA(2-hydroxyethyl methacrylate)
@} 7§ AJ A @1 AIBN(azobisisobutyronitrile)-> JUNSEIA} A&
&, 2547 T8-S F7HAI71E B4 S ZHs NVP(N-vinyl
pyrrolidone)= AcrosA} A1 E-& ALEHILE 454 0] E4S
229k FehA o 2 93k 5442 2= MMA(methyl meth-
acrylate)™= Crown Guaranteed ReagentsA} A| &2, i 245+
A= EGDMA (ethylene glycol dimethacrylate)+= sigma-aldrich
AP A T Bho] 242 ARGkt TR B2 A 54 AR
of AHgE AErRe A2 54 A AREE CaSOu=
DrieriteAl Al &2, A2H =9 315 9|8 AME-H A
A A= F)FT YA AES ARSI

Zdut

DEXEH2M

HEMA, NVP, MMA 18|31 EGDMAE- vl gsto] 353t
o 3 AT TEAre] BHS Z2APAAE 0] FESEMS

) 2415 A7HE Fig. 10 trehiolet.

Sa|x =y

2.2 vt

H7IA= AF5HA] 2F1 HEMA(97.20%), NVP(2.50%),
EGDMA(0.30%)7-2 vligtsto] Azt 232 sample R2
3785+ o H, sample RO| £3}of Ao 2Bl MMAS
1.00 - 7.00%= H71A)A vt & A 2% sampleZ M1 -
M72 27 Wggsth T3k M19] %3] 4-vinylphenyl-
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H v Re]E Table 17} 20) A 2]sto] vreb Sk
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Journal of the Korean Chemical Society



4-Vinylphenylboronic acid7} 331l

2HE

TEE B AT T EAZES oF 24AI7H 52 49
ol 234417 F FHEES S50, samplee] ZHE

off thet Bt gk Table 301, o] o et W3} 1 =5 Fig. 2
of et oict. Al 2 Y E= ZF sample R 1.4312 7}
RS 2HES, sample 4-V57F LAS0R 7HE 52 24 E

Table 1. Percent composition of samples with MMA  Unit : %

HEMA NVP MMA EGDMA
R 97.20 2.50 - 0.30
Ml 96.24 2.48 0.99 0.30
M3 94.37 243 2.91 0.29
M5 92.57 2.38 4.76 0.29
M7 90.84 2.34 6.54 0.28

Table 2. Percent composition of samples with 4-vinylphenylbo-
ronic acid Unit : %

MMA EGDMA 4-Vinylphenyl-

HEMA  NVP b ] g
oronic acid
M1  96.20 2.50 1.00 0.30 -
4-V1 9477 2.46 0.99 0.30 0.99
4-V3 9294 242 0.97 0.29 2.90
4-V5 91.19 2.37 0.95 0.28 4.74

Table 3. Physical properties of samples (Refractive index)

AT A20) 7154 2ol Bk AT 837

= YER AT Sample RO| =3} 5 A Eof| thgt F+t ke
1.431, MMAE 1.00 - 7.00% 4 7}3t sample M1 - M7-21.436 -
1.4442) ®H 9] &, 4-vinylphenylboronic acidE- 1.00 - 5.00% &
715t sample 4-V1 -4-V59] 2452 1.438-1.450 H =2 Z+
ZF UrEbyt T -2 okS- 2715 MMA 9} 4-vinylphenylboronic
acid sample2 W] 15}%1-2 1|, 4-vinylphenylboronic acid2]
Qo] 271842 U HO| 18 ) 27} 5 AL ke,

QA=
Az FHEdze QYFES ZAW F BRES

o T — 1

g
QA7F == 0.188 kgfZ Uul L E & = 0] Q1 A7} w9} u] 4>
A E e Sl eH, A2
L& et it} Sample 4-V59] 17 1= 0.443 kef= 7}
# =7 UEbtth MMAZ 1.00 - 7.00% % 7+t sample M1 -
M79] gt QA== 0.219 - 0.344 kgfS LrEfY o] MMAY
o] Z7eE HabH o Flshe S et ®
3} 4-vinylphenylboronic acidZ 1.00 - 5.00% & 7}3F sample
4-V1-4-V52| S QA7 0.233 - 0.443 kgfS LU ©f

Table 4. Physical properties of samples (Tensile strength)
Unit : kgf

sample refractive index sample tensile strength
R Avg. 1.431 R Avg. 0.188
Ml Avg. 1.436 Mil Avg. 0.219
M3 Avg. 1.439 M3 Avg. 0.226
M5 Avg. 1.442 M5 Avg. 0.276
M7 Avg. 1.444 M7 Avg. 0.344
4-V1 Avg. 1.438 4-V1 Avg. 0.233
4-V3 Avg. 1.445 4-V3 Avg. 0.351
4-V5 Avg. 1.450 4-V5 Avg. 0.443
1455 ====mmmmmmmmmmm e e TP
1.450
5 1.445
°
C
© 1.440
=
©
o 1.435
ko)
x
1.430
1.425 fosaamnmaedanti st S s B b e S e b e B i
—— ATAEA 0 J-Vimpiphempiboronic scicl
1.420

5 7

Amount of MMA and 4-vinylphenylboronic acid (wt %)

Fig. 2. The change of refractive index.

2010, Vol. 54, No. 6



838 A71& - ot

0.500

0.00 ——— e
0.00 5.00 10.00 15.00 20.00

(a) M5
Fig. 3. Tensile strength of M7 and 4-VS5.
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Fig. 4. The variation of water content with tensile strength.

Table 5. Optical transmittance of samples Unit : %

sample UV-B UV-A  visible rays

R Avg. 81.2 88.8 92.5
Ml Avg. 80.8 87.8 91.8
M3 Avg. 80.2 87.5 90.8
M5 Avg. 80.5 86.8 90.1
M7 Avg. 80.0 87.5 90.8
4-V1 Avg. 80.1 86.7 90.5
4-V3 Avg. 80.0 86.8 90.7
4-V5 Avg. 80.0 86.2 90.2

4-vinylphenylboronic acid®] $}eFo| Z71a==8 Hx}A oz =
7¥ehe 7 e Ve Q1) 7H2 9F2] MMAS) 4-vinylphenyl-
boronic acido] A+ 4-vinylphenylboronic acid®] o] Z7}gk
S o 52 A ES ey it

Fwote

e ZYEAZ sampled 0.90%2] AIHEEF A
2¢deol] OF 24417 B B4R AT T, S HE BEIE BT
& Table 59| YEFU %It Sample Re] UV-B, UV-A 18]

1L visible ray 2] Bt FE T8-S ZF7F 81.2%, 88.8%, 92.5%
2 Yelgtth Sample M19] 7 -$- 80.8%, 87.8%, 91.8%5, M3
+=80.2%, 87.5%, 90.8%=, M5+ 80.5%, 86.8%, 90.1% 1]
1 M7-& 80.0%, 87.5%, 90.8% % Z+Z} =A &t} Et
4-vinylphenylboronic acidE % 7}3t sample 4-V12] UV-B,
UV-A, visible ray 2] ¥+ 5 1}8-2 80.1%, 86.7%, 90.5%
=2, 4-V3-2 80.0%, 86.8%, 90.7%=, 4-V5+= 80.0%, 86.2%,
90.2%= LEFGTE

o] A¥tz & uff YJH LEALE] visible ray G <o thgt
FELEE vuEd & 32 7He Ae® ysyth
MMAZE 1.00%%} 4-vinylphenylboronic acidE 1.00%S 3
7het FREIE e £ a2 E ¥ 0 & Fig. 5o 22
eh it
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280 330 380 430 480 530 580 630 680 730 780 280 330 380 430 480 530 580 630 680 730 780

Wave length (nm) Wave length (nm)
(a) M1 (b)4-V1
Fig. 5. Optical transmittance of M1 and 4-V1.
o) O_O
o §42-e Lehllo] YNl ZHEW o)

Water content (%)

M79]

M1

Fig. 6. Distribution of water content with soft lens samples.

M3

=< O O
gl

30

S0 0

1=ha E=13

=
el o H, A= H sample 5 7H =2
At} Sample 4-V59] © 33.47%% T} O
= UEt glet. MMAE 1.00 - 7.00% 3713t sample M1 -
33.46 - 37.77%2] %S YeER ATt E5F
4-vinylphenylboronic acidE 1.00 - 5.00% %7}3t sample
4-V1-4-V59)

51290 33.47 - 37.53%2] W] ]2 Lpehf glch

M5 M7 4V1 4V3 4V5 TS0 B H3S B wf M13}4-V19| 482 37.77%2}
Sample 37.53%%, M52} 4-V329] 8148-2 34.92%2} 35.18%=, M73}

4-V5%=33.46%2} 33.47%E Z2FZ} v]2=3t §H=8- 2 vrelyith.

35.001 water content @ refractive index 71.451
34.50f X -1.450
1.450
34.007 11.449
— 1,445
& 3350 ® 1447 Qa4
E 33.00f ® J1.447 g
S 3250 J1.446 'é
© =
§ 32.00f 1444 +1.445 S
T 3150 = 1444
= i
31.00F 35.46 34.08 3515 33.47 ha4s
30.50f J1.442
30.00 1.441
M7 ST3 4-FL3 4-V5
samples
Fig.7. The change of water content and refractive index.
Table 6. Percent composition of samples
HEMA NVP MMA EGDMA styrene 4-fluorostyrene 4-Vinylphenylbornic acid
M7 90.84 2.34 6.54 0.28 - - -
ST3 92.94 242 0.97 0.29 2.90 - -
4-FL3 92.94 2.42 0.97 0.29 - 2.90 -
4-V5 91.19 2.37 0.95 0.28 - - 4.74
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StyreneZH|Z Z&lSt sampleXt2| 44 H|w

H Lo A8 4-vinylphenylboronic acidE Z§HgH 11
EA A =2} styrene] ALEA A =0 E/4S HlaLstr] 9
3] HEMA(90.84%), NVP(2.34%), MMA(6.54%), EGDMA
(0.28%)2 uljglalo] Al 25 232 sample M72, sample
M79] %3¢} 4-vinylphenylboronic acidE- 4.74% 3 7}gF =
3}9] sample2 4-V5 2 gy 3lo] A3} T} E3F styrene}
4-fluorostyrene2 ZH2}+ 2.90% 4 715F 23+9] sample= 2+2¢
ST32}4-FL3C = 747} i rg 51l 0w, A9 of] ARG vl gu]
£ Table 6] % & sto] YERH T

5% 27492 B9 B8-S 24519.00, 7 sampleo]
ohat 248 shaT 2 A Bl HRehS Fig. 79 vehigl
t}. Sample M7-2 33.46%, ST3-2 34.08%, 4-FL3-2 33.18%
1831 4-V5= 33.47%= Ve

A zE ZHEH X = sample M7-2 1.4452 71 e =
AES, sample 4-V57} 14502 7P =& 2 4ES UEH
Qltt. Styrened} 4-fluorostyrene-2- 2.90% %1 7}t sample ST3
W 4-FL39| SHES 217t 1.4483} 1.4479] 35 e 8l
t}. H]=3F g2 T2 23| A 4-vinylphenylboronic
acid®] 23 MMA, styrene “12] 3 4-fluorostyrene 2] 23}
3 vl sto] 7 = o BHES ey it P A F3}
2] 29 BE sampleo] 4] kAl el EAZ0] 1A%
REECERECIIPN FRTEieey

ZE

rr

& JLof| A= 4-vinylphenylboronic acidS Z§Hst 7|5
A 2ZEJ=E Axst B84 A4S SAsHAH 1 4
I Z2HEL 1438 - 1450H Y&, T2 33.47 -37.53%
Hol2 Uehton, g4 UV-BE 80.0 - 80.1%,
UV-A+ 86.2 - 86.8%, visible ray+= 90.2 - 90.7%2] HHE,
Q17 = 0.233 - 0.4439] HF ¥ 9= Lehgt}. 4-Vinyl-
phenylboronic acid®] & Ha}H 072 Z7IAA A ZE 4
ZEARE 22 2EER P EE KAtk ol 22 2
31 ggo] B samploa) W] w3112 1) 2ol 2 4= 9)
ATt M13} 4-V19 482 37.77%%F 37.53%2, M52}
4-V39] sh48-2 34,929} 35.18%=, M71} 4-V5= 33.46%

0} 33.47%= H|5=3t o FF o= BT e U Ml
I 4-V19] ZFHEL 14363} 1.438, M52} 4-V32] ZHES
1.4422} 1.445, M71} 4-V5= 1.4509] 24 E2 LJEFU o] H]
525} 8- of| = B35} L 4-vinylphenylboronic acidE 4
7Fet sampleof| A B =2 Z2HEE 2= A 02 YETH E
3l styrene A 2] 2§Ho] Ald o A styrened} 4-fluorostyrene-S
2.90% H7bstol s AT Ay 247 34.08%%}
33.18% % eI O, o|of gt FHELS 1.4487) 1.4472
H| 23t g Ll M7 Bl sto] & S HES UHE
WAAIRE 4-V5o thsi Al = tha R 2 dE= el
A 24 A3k M13}F4-V1-& 2171 0.2192}0.233 2
2, M52}4-V320.2763}0.351 2 L EFGF O, M71}4-V5=
03442} 0.4432 ¥t 83 ] alle o) QR
ESF 4-vinylphenylboronic acidE A 7}5F 4> X ¢ =&

&S e Al
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