Journal of the Korean Chemical Society
2010, Vol. 54, No. 4

Printed in the Republic of Korea

DOI 10.5012/jkes.2010.54.4.460

el xHE 7[5S 71 St d o 2|28 ARl et H4t

ol7|=-
EH%EHQE’- Q
(74=2010. 7. 10; 2274 2010

Study on Ophthalmic Materials Possessing UV-Blocking/Antimicrobial Functions

Ki-Hun Ye and A-Young Sung*
Department of Ophthalmic Optics, Daebul University, Jeonnam 526-702, Korea

"E-mail: say@mai

(Received July 10, 2010; Revised July

L.daebul.ac.kr
16, 2010; Accepted July 20, 2010)

r:uto

/g% ZFe 7)1 FHE RS A 25190 ZHEH = A
0°C o4 o405 AL Tk THAEF0. 2 100 °C of 4] OF 403

=23} A
o =2
4%@%@ 1.434 ~ 1436, 3H2-8-035.24% ~ 36.32% 12| 1L 7HA| A ETHS-O 88.3% ~90.8%= LFEF T}, m g aE
A FUEANRE A 2o dlo] BT Bel EHLS UESHGOM, o )2 G 7154 AYRO] -Gl FHI| Fs 2

o & HehE)h

ok, 2-hydroxy-4-methoxy-benzophenone®} titanium(VI) isopropoxide= 14—5: =3 Ui Fe 2185 o] 2] A xjetal &

£E B2 W Aol 515,001, 70 °C ol o 40t
2w 2 _1_;(—1 =l 7—]7'% =35t ]-O:h:}- =& EAS S

FHO: 7154 2HEd2, 2HE, Yol F, thed, 24 A, P24

ABSTRACT. We manufactured functional contact lens materials

using 2-hydroxy-4-methoxy-benzophenone, titanium(V1) iso-

propoxide and nanogold, nanoplatinum with UV-blocking and antimicrobial effects. Contact lens was manufactured by cast mould
method. The resulting mixture was copolymerized by heating at 70 °C for about 40 min, at 80 °C for about 40 min, and finally at
100 °C for about 40 min. The refractive index of 1.434 ~ 1.436, water content of 35.24 ~ 36.32%, and visible transmittance of
88.3 ~ 90.8% were obtained for the contact lens materials. The polymer materials satisfied the physical properties required to
make the material suitable to be applied as a functional material for ophthalmological purposes.
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optics - Contact lenses - Part 4: Physicochemical properties of
contact lens materials, 4.4.3 Polarographic method)2 7]
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Table 1. Percent composition of samples unit: %

HEMA NVP MMA EGDMA Platinum Au

R 9620 250 1.00 0.30 - -
P 9571 249 1.00 0.30 0.50 -
PA1 9477 246  0.99 0.30 0.49 0.99
PA3 9294 242  0.97 0.29 0.48 2.90
PAS 91.19 237 095 0.28 0.47 4.74
PA7 8949 233 093 0.28 0.46 6.51

% He 59 & 1.00~7.00%7H4] Z7HA1A A %3t sample
< PAL ~ PATE Z}ZF WHgsiqict. Aol ARG viRte =
Table 19] A 2|5} YEF STt T3t sample PA3-2 HEMA
(92.94%), NVP (2.42%), MMA (0.97%), EGDMA (0.29%),
Platinum (0.48%) 12| T Au (2.90%)% -4 Bighd] o],
o] vl gH] o] 2-hydroxy-4-methoxy-benzophenone 2 1.00% 3715t
%35+ PA3-BZ, titanium isopropoxide2 1.00% 718F 25+
PA3-TE Weloich. 7154 F2A S Slet Ao] ALg
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form Count Plate®} Staph Express Count PlateS- 53} 2215}
Fow, I AIE Fig. 19 YeERY It} sample R} sample
PA7& B3l 5}9)& wff sample Rof| 23} BFofl A thas g2
A Eo] 2ol E itk

(a) Contact lens with non-antibiosis (E. coil/Coliform Count Plate)

(b) Contact lens with antibiosis (Staph Express Count Plate)

Fig. 1. Comparison of antibiosis and non-antibiosis samples

Table 2. Percent composition of functional samples unit: %
HEMA ~ NVP  MMA EGDMA Platium Ay 2-(droxy-d-methoxy- — Titanium
benzophenone isopropoxide
PA3 92.94 2.42 0.97 0.29 0.48 2.90 - -
PA3-B 91.98 2.40 0.96 0.29 0.48 2.90 0.99 -
PA3-T 91.98 2.40 0.96 0.29 0.48 2.90 - 0.99

Journal of the Korean Chemical Society



A Ak 7sE 7R Bt

ofy
L
fl

offt
%
ne.
2
R
rf
i)
(m

A28 24417 431417 F sam-
Table 30| LFEFU @It} Sample RE] 4=
T4HE 1434, P=1.4362, PA1 ~PA7

%
ol o

[ )

T =

e F SN B SYsgon, S B
&2 Hat 4k Table 49| YERH ATt Sample RE| gHp&-2

36.32%2 A28 sample 5 714 -2 94 -3 Liehy e
Ul W22 0.50% 77138t sample P+= 35.60% % 714 W2
&S e Aok e W5 0.50%0] Ute a2 1.00% ~
7.00% %713t sample PA1 ~ PA72-35.24% ~35.97% H$
o] B89 LER 9T} o] k= HEMAS] gfo] 2145
Qg0 = BLELa FHgo] 2 Aol S Kol ggkon, o]

= U o] wjal] pie To] Wg4do] o A7) 28517

Table 3. Physical properties of samples (Refractive index).

sample wet

R Avg. 1.434

P Avg. 1.436
PA1 Avg. 1.436
PA3 Avg. 1.436
PAS Avg. 1.436
PA7 Avg. 1.436
PA3-B Avg. 1.436
PA3-T Avg. 1.436

Table 4. Physical properties of samples (Water content).

unit: %
dry wetting water
sample weight weight content
R Avg. 0.0490 0.0769 36.32
P Avg. 0.0479 0.0744 35.60
PAI Avg. 0.0471 0.0729 35.39
PA3 Avg. 0.0478 0.0746 3597
PAS Avg. 0.0467 0.0725 35.62
PA7 Avg. 0.0465 0.0723 35.74
PA3-B Avg. 0.0467 0.0721 35.24
PA3-T Avg. 0.0484 0.0753 35.72
Table 5. Optical transmittance of samples. unit: %
sample UV-B UV-A  Visible rays
R Avg. 86.2 86.3 90.8
P Avg. 86.8 86.9 89.8
PAl Avg. 86.7 87.5 89.3
PA3 Avg. 85.9 86.8 89.5
PAS Avg. 87.5 87.3 88.9
PA7 Avg. 86.9 86.5 88.2
PA3-B Avg. 1.3 12.1 88.3
PA3-T Avg. 15.5 63.5 90.2
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Bt FEIEE e I Sample P2 75-9- 86.8%, 86.9%,
87.8%%, PA1-286.7%, 87.5%, 88.8%%, PA3-2-85.9%, 86.8%,
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Fig. 2. Optical transmittance of sample contact lens (R and PA3-B).
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Fig. 3. Optical transmittance of sample contact lens (R and PA3-T).
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Fig. 4. Ultimate strength of sample contact lens (PA7-3).
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Fig. 5. Oxygen transmissibility of sample contact lens (PA3-1).
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Fig. 6. Oxygen transmissibility of sample contact lens (PAS5-1).
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