Journal of the Korean Chemical Society
2018, Vol. 62, No. 1

Printed in the Republic of Korea
https://doi.org/10.5012/jkcs.2018.62.1.30

CHEEIEA A S0|SRUO| W W ABLHHZO| MG

T - ofHnl
o7 M e chetan ol
(F<4= 2017. 10. 12; AAEE 2017. 12. 23)

Development of Hydrogel for Decrease Protein Adsorption and Application
to Intraocular Lens

Na Young Ko and Hyun Mee Lee*
Dept. of Optometry & Vision Science, Catholic University of Daegu, Gyeongsan 38430, Korea.
“E-mail: hmlee@ou.ac.kr
(Received October 12, 2017; Accepted December 23, 2017)

2 Ok UBFAAR AET Qi 4 ol slol= o] thild 2k thasl 1S WA et SlolERAS
A Z3to] AFFLAA 2O S8AAS AT E A} St} A4 ofa Y Q3 A A= ethyleneglycol phenyletheracrylate(EGPEA),
Styrene, 2-hydroxyethyl methacrylate(HEMA)E ALg-31o] A Z6FE a1 2 7FA| 2 polyvinyl pyrrolidone(PVP)2} 2-methacryloyloxyethyl
phosphorylholine(MPC)S AHESIAET. €13 719] He12) 541 2745 918) 698, 504 B0 3 S FaF
2 2T, WPIE GO RE ARS BB GAS Z/SIAT T B GATIT, 55 MPC/L 2 A
o] i sxere gL 7h45kth PVPSF MPCE 7&.47}& 24 ot 3l sto|lER2 AL 7| 2AQ] FEl4 5AS 7HAHA
Y FAL LA DLRH J150] A ABFHA R S-go| P5irhis AL helakalc.

ZF
=3

ZH|Of: 1F4 A, PVP,MPC, %84, Thal 2

ot

ABSTRACT. The purpose of this study was to decrease the protein adsorption and improve the function of the hydrophobic
acrylic Intraocular lens(IOL). Hydrophobic acrylic intraocular lenses were prepared by using ethyleneglycol phenyletheracry-
late (EGPEA), styrene and 2-hydroxyethyl methacrylate (HEMA). Polyvinyl pyrrolidone (PVP) and 2-methacryloyloxyethyl
phosphorylcholine (MPC) were used as additives. Water contents, wettability, light transmittance and protein adsorption amount were
measured to evaluate the physical properties of the intraocular lens. The water content and wettability of all samples contain-
ing additives were increased and the amount of protein adsorption decreased. In particular, samples containing MPC showed a
further decrease in protein adsorption. The hydrophobic acrylic intraocular lens with PVP and MPC was found to improve the
function of the intraocular lens by reducing the protein adsorption while having basic physical properties.
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polyvinylpyrrolidone(PVP), methacryloyloxyethyl phosphorylcholine
(MPC), hyaluronic acid(HA), polyethylene glycol(PEG) 2.2
EERCE
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H Ao 4 2] F=R] &2l ethyleneglycol phenyletheracrylate
(EGPEA)S} styrene2 sigma-aldrichAl Al &2 AME-5F 32,
2-hydroxyethyl methacrylate(HEMA)= =2 AAH
sigma-aldrich A &2 ARE-3}TE 7l A Q1 ethyleneglycoldime-
thacrylate(EGDMA)2} 2} 2] A ZFA| Q1 2,4-dihydroxybenzop-
henone(DB)+= sigma-aldrichA} Al &S AF8-3F 11, S
AlA| Q1 2,2-Azobis(isobutyronitrile)(AIBN)-2 Junseir} A=
2 ARG Sa FATF T RS AJ5kAI 7)) 9]
3t A7MAI 2 AREE polyvinyl pyrrolidone(PVP)2} 2-methacry-
loyloxyethyl phosphorylcholine(MPC)+= sigma-aldrichA} A
£ A8 sH9thEig. 1),

2 Aol A AR E = e d A A Al vieke=
EGPEA (36%), HEMA(30%), Styrene(30%)2} 7} 1.4 21 EGDMA
(4%)°] v S 7R 2g o m gl o, chal g B2} &5t
A2 MPCL} PVPE 212} 5%, 7.5%, 10%2] v|&2 7|&
z39o] M7t &3 3k 3 34t @ St aich AE
of AME-H 7| EA R BAR 35921, BAY PVPE
5%, 7.5%, 10% H7}st Al P-5, P-7.5, P-102.& 717+
{5ttt 18] 2 BAY MPCE 5%, 7.5%, 10% & 713t
AlEE M-5, M-7.5, M-102.2 77 81 th(Table 1).

LA



32

\

n

0
\ _O
—N*I/P/ "
O/

0]

\

OH

Figure 1. Chemical structure of used monomers. A) ethyleneglycol phenyletheracrylate (EGPEA) B) 2-hydroxyethylmethacrylate
(HEMA) C) styrene D) ethyleneglycoldimethacrylate (EGDMA) E) polyvinylpyrroldone (PVP) F) methacryloyloxyethyl phosphoryl-

choline (MPC).

Table 1. Percent compositions of sample* (%)

EGPEA HEMA Styrene EGDMA PVP MPC

BA 36.0 30.0 30.0 4.0

P-5 342 28.5 28.5 3.8 5.0

P-7.5 332 27.8 27.8 3.7 7.5

P-10 324 27.0 27.0 3.6 10.0

M-5 342 28.5 28.5 3.8 5.0
M-7.5 332 27.8 27.8 3.7 7.5
M-10 324 27.0 27.0 3.6 10.0

*The values of composition have excepted AIBN (0.2%), 2-4dihydroxybenzophenone (0.3%).
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EWC is the Equilibrium Water Content
Wiwen is the mass of the hydrated test specimens
War is the mass of the dry test specimens
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Q is the protein adsorption amount

V is the volume of the solution

C is the protein concentration in the solution
m is the mass of the hydrated test specimens
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Figure 2. Water contents (WC) and refractive index (RI) of sam-
ple with PVP.

155 1546 18

1.54 15
x
5153 12 E
= ® —+—RI
2152 9 8
T 3 —e—wc
2 o
';.‘-'1.51 6 i
1.50 3 &
149 0

BA M-5 M-7.5 M-10

Sample Name

Figure 3. Water contents (WC) and refractive index (RI) of sam-
ple with MPC.
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Table 2. The light transmittance of sample (Unit : %)
Sample name
Range
BA P-5 P-7.5 P-10 M-5 M-7.5 M-10
Vis 93.16 96.59 94.00 93.19 93.33 92.74 96.33
UV-A 18.69 21.11 22.19 18.76 18.42 19.24 18.20
UV-B 0.37 0.52 0.74 0.46 0.40 0.68 0.68
%0 80.65 -
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Figure 4. Contact angle of sample.
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Figure 5. Amount of protein adsorption of sample.
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