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oF 404 vEA| 2F 2.2 100 °Cell 4] 2F 40+ 5<Fe] A A2 A& AA % s}ﬁv} TE 5 ALE 28AE AFHE-EE
=2 A xety Beld EAS AT A3} AL FIE 9~ 12 x 107 cm/s mL Oo/mL x mmHg, 38 27.84% ~
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ABSTRACT. This study added Au colloid in martial of conventional contact lens in various concentrations and copolymerized
by heating at 70 °C for 40 minutes, 80 °C for 40 minutes, and finally, 100 °C for 40 minutes. Using the polymer produced through
the copolymerization process, we have produced a contact lens and measured the physical characteristics which showed oxygen
transmissibility of 9 ~ 12 x 10° cm/s mL Oy/mL x mmHg, water content of 27.84% ~ 32.17%, refractive index of 1.432 ~ 1.443,
visible transmittance of 83.2% ~ 89.5% and tensile strength of 0.141 kgf ~ 0.152 kgf. The polymer satisfied the physical pro-
perties required to produce contact lenses. Also, we judged that the polymer is suitable to be applied as a functional material for
ophthalmological purposes.
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B 28] of| AL-3F Al & 5 MMA(methyl methacrylate)+
Crown Guaranteed ReagentsAl Al 35, NVP(N-vinyl pyrroli-
done)2} EGDMA (ethylene glycol dimethacrylate)+= AcrosA}
A #-&, Z12] 22 HEMA(2-hydroxyethyl methacrylate)2} 7}
A1 Al AIBN(azobisisobutyronitrile)<- JUNSEIA} A &S -
QYelo] A}g-5}5ieh. g 4 Qel) AHg-E vhae 2820-30
nm<] colloid Y A& 25 ppm F == AF-&-3}93 )

>
OE
=

2t 38 Al A E =1 (cast mould)S AH-g-3}]
A Z38}4] of. AH4-5 2w = HEMA (9.62 g), NVP
, MMA(1.00 g) 28] 32 2. 2}2 344l 2 EGDMA (0.3 g)
ol -o.m, 7§ A A £ AIBN (0.001 g)-2 AH2-3}3]
| 22wl ghslo] oF 304 EoF wulalgl on,
3}o] reference s S35k o} =8k 9 o] =8
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A+ 2= F-3}+-5--2 polarographic method2- 7] 552 2 &4 3}
gt} ZA of| Al-£-% 7] 7] &= Rehder single-chamber system-
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W, 2] 2 el AR AR T, 54 DEL B AAL
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&2F0.000 kgfoll 4 1.000 kgf®] 315 sample
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Fig. 1. SEM image of sample
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Table 1. Percent composition of sample unit: %

HEMA NVP MMA EGDMA Au colloid

R 96.20 2.50 1.00 0.30 -
Gl 95.23 2.48 0.99 0.30 1.00
G3 93.31 2.43 0.97 0.29 3.00
G5 91.38 2.38 0.95 0.29 5.00
G7 89.45 2.34 0.93 0.28 7.00
G10 86.55 2.27 0.91 0.27 10.00

Table 2. Water content of sample
Sample +mdry (2) ++mhydratf’d (2 +++wH2(1 (%)

1 0.0675 0.0995 32.16

R 2 0.0693 0.1014 31.66

3 0.0690 0.1021 3242

4 0.0675 0.0999 32.43

Avg. 0.0683 0.1007 32.17

1 0.0638 0.0925 31.03

Gl 2 0.0695 0.1008 31.05

3 0.0692 0.1016 31.89

4 0.0425 0.0614 30.78

Avg. 0.0613 0.0891 31.19

1 0.0690 0.0999 30.93

G3 2 0.0686 0.0983 30.21

3 0.0691 0.0995 30.55

4 0.0682 0.0982 30.55

Avg. 0.0687 0.0990 30.56

1 0.0642 0.0909 29.37

G5 2 0.0604 0.0856 29.44

3 0.0644 0.0915 29.62

4 0.0693 0.0995 30.35

Avg. 0.0646 0.0919 29.70

1 0.0580 0.0831 28.62

G7 2 0.0673 0.0963 29.35

3 0.0683 0.0980 29.12

4 0.0666 0.0934 28.69

Avg. 0.0651 0.0927 28.95

1 0.0660 0.0931 27.74

Gl10 2 0.0639 0.0869 27.98

3 0.0658 0.0919 27.97

4 0.0675 0.0933 27.65

Avg. 0.0658 0.0913 27.84

*m,, is the mass of the dry lens. "m,44.q is the mass of the hydrated
lens. " *w,, is the water content.
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Fig. 2. Distribution chart of water content
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Fig. 4. Optical transmittance of G1-1

< Table 3,23 = 7 3L Fig. 30 Vepi ot e & ¢
AE A 7)8EA] -2 R-2 14325 HeR 9 37, AucolloidFS-
A2 o 7 Z74A 7] sample?] -3 G 1.434, G3 1.437
4,G51.438,G7 1.4382 18] 72 G102 1.4435 el <l
choo] A2 B o vfx Fo A A E iAo =

AFlE 2GS FA 4 A E by}
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Table 3. Refractive index of sample
+nhydrrztf*r]
1 1.433 1 1.437
2 1.432 2 1.437
R 3 1.432 G5 3 1.438
4 1.432 4 1.438
Avg. 1.432 1.438
1 1.434 1 1.438
2 1.434 2 1.439
Gl 3 1.433 a7 3 1.438
4 1.433 4 1.438
Avg. 1.434 1.438
1 1.436 1 1.443
2 1.436 2 1.442
a3 3 1.437 G10 3 1.443
4 1.437 4 1.443
Avg. 1.437 1.443
Niyaraea 15 the index of refraction.
Table 4. Optical transmittance of sample unit: %
Sample UV-B UV-A Visible
transmittance
R 85.7 86.8 89.5
Gl 84.5 85.2 85.4
G3 84.5 84.7 84.9
G5 85.4 84.5 84.1
G7 83.4 83.5 83.2
G10 82.5 823 83.5
BE4g
Firete] dojxl e =0 Hat FFI-ES Tabled
ol e gl om, vl £4 0 % sample G3-1°] 4 A5

Fig. 49l Yeb $lch. HEMA, NVP, MMA S £33 7| &
%3t sample R®] UV-B, UV-A 18] 1 visible transmittance
= 717t 85.7%, 86.8%, 89.5%°] F &5 el i th Gl
84.5%, 85.2%, 85.4%, G3-> 84.5%, 84.7%, 84.9%=, G5+
85.4%, 84.5%, 84.1%5 L EFH X1 0., G7-2 83.4%, 83.5%,
83.2% 1] 3 Au colloidF2- 713 wo] 713k G10-S- 82.5%,
82.3%, 83.5%%= 7t7zF vpeluigict. FEHES =3 A
I, YA F 7 E=}2] FFA B o o of g A A A Q] T3

S 52 S veb oo, Au colloid | vt
 FHEL 2 Aol & bl A skt

ARA=

T LA ARt Al EElE =]
A A7F == 0.125 kgf ~0.201 kgfS el o] 7| & 2R E
A =0 Zeld 54 e e Ao s s
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Fig. 5. Probe current and temperature versus time (G1-1)
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Fig. 6. Probe current and temperature versus time (G5-1)
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Fig. 7. Probe current and temperature versus time (G10-1)
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A}4-5] = 2] 2] HEMA, NVP 18] 7 MMA 5-< 37 &
§3le] 7|5 & 2= gt 58 2 WAE Al 23kl o,
o] & T8l EulH 54w A shgdch L A e
T AEAS] gl S FooH, o) 7|EY
A &5 25 A 238 sample Re] H &80] 32.17%5
vebd 712 8] 3le] Au colloid & % i}?ﬂ o7 =77

sample G1 ~ G10°]| 4] = 27.84% ~ 30.56% 2 L}Eb o] Au
colloid®] oS SV A T = 82 71}&_ A 7= A e
e gt o] = v Fo] 315249 )1 HEMA«©]| vl $] =] o]
FrE] A o] A7l Ao hdEch

Sample R®| 7 =4 & 1.432F, sample G1 ~ G10°]]
A= 1434~ 1.4439] W91 vhehl o] @5 &o] RFag
A E2 57t 43S veb 9ok Sample R9] 3
3% 3482 UV-B 85.7%, UV-A 86.8% L] 3L visible

I=Tamp x 22400 cm’/mole

F =96500 amp sec/mole electrons/mole x 96500

A =0.126cm>
N S N = 4 mole electrons/mole x 96500
AXNXFX Py,
P,=155 mmHg
Dk/t(Gl - 2) = [Dk/t]llTl(‘()V'V'f’{‘ﬁf’(]
S S
T AXNXFX P,

Tamp < 22400 o /mole

A @)

0.126 cm? x4 mole electrons/mole X 96500 amp sec/mole electrons < 155 mmHg

=2.97x10 * x3.2
=2.97x10" 7 x3.2 cm mlOy/sec ml mmHg

=9.5x10"? cm mlOy/sec ml mmHg
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transmittance & }EFH 31 2.7 | sample G1 ~ G10°l| 41| =}
oAl 3} 7pA FA o] B F3E2 UV-Bell A=
82.5 ~ 85.4%, UV-Aol A= 82.3% ~ 85.2%2] H $] & 1}E}

21 17, visible transmittanceel] 4] & 83.2% ~ 85. 4%-/] T3}
&5 vheb Sieh. Sample R 2 H]JJ-K}"% ZE e
S A s epl A Rk v A 2 RS Bl
v, Au colloid &Fel] v} 2 F3}-8-2 2}o] %‘ el #) oF
steh A=A = Fd A
ket tello] 7] & 2l = e =)
702 vhehgeh aheb A
24 o] 2 3okl thabat A 4ol 75
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