ISSN(print) 1226-5012

J Korean Ophthalmic Opt Soc. 19(1):43-49, March 2014 http://dx.doi.org/10.14479/jk00s.2014.19.1.43
=1 /N [ ] = 7|
ZeM £TE DEEURO| Z2IN SM|| DIXl=
ANO =
Sod Mzl At

O[BIN, Moje’, ZEpE>*

l,n«]]zsh:HsF‘r 0}7:144—61-‘,,]- zﬁﬂ/\-ﬁ:ﬁﬁl—‘—! 0}751316}6}34.
F1920143 1€ 30Y9), L2014 39 3Y), AL 20143 32 15Y)

EF: B A7 glycerin® PVP(polyvinylpyrrolidone)S 2zt H7HAIZ AFE3S1S v X4 SElEANZ] B4
WH3ls Frskah. WY Glycerind PVP(polyvmylpyrrol1done)— Y7y A7 2 AMEske] nxbA Al EGDMA
(ethylene glycol dimethacrylate) 7]32Q] T =<l HEMA(2-hydroxyethyl methacrylate)$} Z12]3 7§ A AR
AIBN(azobisisobutyronitrile)yS 7% Z3o &2 3t T30, ds}: YA nExle] 584 548 =43 2
I} PVP(polyvinylpyrrolidone)?] 7-%-, FHES 1.4382~1.4288%, A= 0.3446~0.2542 kef= ZV2; ZHAslai o
W, HEZLE 21.44% TAE I 5SS 13.49% Z7Vskgdoh. sk glycermA A5, FHE 1.4330~1.4328%, 9%
FEE 0.2974~0.2854 kefZ, 488 35.58-36.53%% & WIS HolA| gdton, HEZLo] - 37.64%7}F 7
Hoh & B A3EA%E B o, A" ITHAT I 584 ¢ 958 A= ASE A8l bk, S
glycering FH7HE AHESIAS W, I3t 2EE] WstE AL FA A A= $8485 57t

AlFT.

FH0]: 584, HEZ, glycerin, polyvinylpyrrolidone
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M B2 g 548 A¥ske 7P 8% BAE T shueld, &
A THEMN=Y FH FA9 35 S A
H FYER= 2Rt = A7 digk #ilo] STt wETY A% = ARl Aeol Hed He 4E
sPAA 7154S 7H oY 7HA] FYE-IZ tig 34 & dhe]th
o] Z7}slal Yot w3 FHEMNZE wo| FH drE Glycerin(1,2,3-propanetriol}& T2 F-F o] HxA4S 7}
AEEP) ) HETURL ohlet olef b AABA A A2 BRI Aol IE, E=RE, ol
DA Aol Qlof Aol ol WYE o] gk A MY, BEA| o8 AR, oJokg-0 2= X5 A
AES W] 98l HE52, =4 E, &, = Al, AaL, A, vHEA, ook e 7}—-]] T B2
2 BEIE T B EA40 tig A7 s X3 ofol| A thFaiAl &g okl
3 QA Ed Az e FZaeEd =] 2_7MS Z71A)7) PVP(polyvinylpyrrolidone)= 13419 Fito]m o}
7] 913l Ay 548 UEhlle £22 AA(acrylic oFgh SolWAl7t YA T‘AO]U%, Ao Fuldl 7ttt
acid), MA(methacrylic acid) Z2]3 NVP(N-vinyl-2- = ol & =om, e 7718A €A S8liHe 5
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Fig. 1. Chemical structures of additives. (A) Glycerin, (B) PVP
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Table 1. Percent compositions of samples (Ind. Glycerin)

Unit : %

Sample HEMA EGDMA Glycerin
Ref.-G 99.01 0.99 0.00

glyl 98.04 0.98 0.98

gly3 96.15 0.96 2.88

gly5 94.34 0.94 4.72

gly7 92.59 0.93 6.48
glyl10 90.09 0.90 9.01

Table 2. Percent compositions of samples (Ind. PVP)

Unit : %

Sample HEMA EGDMA PVP
Ref.-P 99.01 0.99 0.00
PVP1 98.04 0.98 0.98
PVPS 94.34 0.94 4.72
PVP10 90.09 0.90 9.01

PVPI15 86.21 0.86 12.93
PVP20 82.64 0.83 16.53

T3 PVPE 1~20%9] HIEE Vst 33 & 48
of AH8-H ZF A== PvPe] H7F Bl EEZ 242} Ref.-P
PVP1, PVP5, PVP10, PVP15 183l PVP20E "§3}%]
o}, &9k 7F 23PHEE 5709 sample®] HtS A8-5te] &
&, 24E, 359E, = € F88S 44 A
sttt PVPE F7FsE 23] uidRlE Table 20 YERY
Aot

Az 154 4
ARS8t St ATh
ARgEte] AZSIY A, AxE AE 9 S Alge] FA
= AAA-E(AR2140, OHAUS, U
gk 3 A2 o) ofal 4k=Eteith.

Azd FYHEMN= &4 4 J54 =4
(Phoenix-Mini, S.E.O., Korea)E AF&-3l] HEZHS
sto] Pristdom, HE4Y] SHL oM &5
Fre FHEUNZ sample] Wl Hojrey] 1 7}
A8kt

=%E-2 ABBE Refractormeter (NAR 1T, ATAGO, Japan)
& A3l sl e o] FYEMZE ST v
E38LS  spectral transmittance meter(TM-2, TOPCON,
Japan)s AE-3ldon, FHEHN= g9 FE-S AA%H
“Fejoll Al UV-B, UV-A B 7HA]384d ol tigh Fa&

e ofN o2l N
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TS AAT oA A= Z787](Model-
2257, AIKOH Engineering, Japan)S AF&-3}] SA315 S
w, 717} 53] ZAste] W gho 2 Alkste] YeR At
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Fig. 2. Water content of samples. (A) Glycerin, (B) PVP
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Fig. 3. Refractive index of samples. (A) Glycerin, (B) PVP
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Table 3. Optical transmittance of samples (Ind. Glycerin)

Unit : %
Sample UV-B UV-A Vis.
Ref.-G 86.4 88.4 91.2
glyl 85.4 88.0 90.8
gly3 85.2 87.4 90.6
gly5 85.6 87.8 90.6
gly7 86.4 88.6 91.2
glyl10 86.8 88.6 91.0

Table 4. Optical transmittance of samples (Ind. PVP)

Unit : %
Sample UV-B UV-A Vis.
Ref.-P 84.6 87.6 90.0
PVP1 83.8 87.0 91.4
PVP5 81.2 85.8 90.6
PVP10 78.0 84.0 90.4
PVPI15 75.6 82.6 90.6
PVP20 72.2 81.0 90.2

e

ATk, T3 glycerin®] 71 whe} FEHES 57
A3}, UV-B 85.2~86.8%, UV-A 87.4~88.6% 2 7}A| 34
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2] T 7R B B 5 wiske o
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2 Aol A& AAslA] HEsl= AoE FdHET) Glycerin
< 3% 23] FFAE A9E Table 390 YER AT
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Fig. 4.Optical transmittance of samples. (A) Ref.-1, (B) gly10,
(C) PVP20
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Purpose: The physical and optical characteristics of hydrophilic contact lens polymerized with addition of
glycerin and PVP(polyvinylpyrrolidone) in the basic hydrogel contact lens material were evaluated. Methods:
This study used glycerin and PVP(polyvinylpyrrolidone) with the cross-linker EGDMA (ethylene glycol dimethacrylate),
HEMA (2-hydroxyethyl methacrylate) and the initiator AIBN (azobisisobutyronitrile) for copolymerization.
Results: Measurements of the physical characteristics of the copolymerized material including PVP(polyvinylpyrrolidone)
showed the refractive index of 1.4382~1.4288, tensile strength of 0.3446~2542 kgf and water content and contact
angle of sample showed the increase of 13.49% and decrease of 21.44% independently. And also, the physical
characteristics of the copolymerized material including glycerin showed the refractive index of 1.4330~1.4328,
tensile strength of 0.2974~0.2854 kgf, water content 35.58~36.53% and contact angle of sample showed the
decrease of 37.64%. Conclusions: Based on the results of this study, the produced copolymers is suitable for
conventional lens with high wettability. Also, glycerin minimized the changes of water content and refractive
index at the same time, increased the wettability of the hydrogel lens materials.

Key words: Wettability, Contact angle, Glycerin, Polyvinylpyrrolidone

Vol. 19, No. 1, March 2014 J Korean Ophthalmic Opt Soc.



