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Synthesis of Poly (hydroxypropyl methacrylate-co-N-vinylpyrrolidone) hydrogel and

its Application to the Contact Lens

Chong-Su Cho, Sook-Ja Chung, Bum-Chul Kim

Poly (HPMA/NVP) hydrogel was synthesized according to the composition and the con-
centration of the crosslinking agent. The swelling degree of the P(HPMA/NVP) hydrogel
decreased with increasing of P(HPMA) composition and crosslinking agent. The glass transi-
tion and softening temperatures of the PLHPMA /N VP) increased with increasing of P(HPMA)
composition. The composition of PHPMA/NVP)=70/30 and the concentration of the crosslin-

king agent of 0.5 wt % gave the optimum condition in the application to the contact lens. There

were also adequate in the mechanical, refractive properties and in vivo test in the P(HPMA/

NVP)=70/30 system.
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Table 1 Swelling index of p {HPMA/NVP) copolymers

Composition Concentration of

Swelling index

(HPMA/NVP) EDGMA
0.0 116.9
60/40 0.5 104.3
1.0 101.5
2.0 73.2
0.0 80.9
20730 0.5 60.3
1.0 47.8
2.0 54.2
0.0 46.8
0.5 40.6
80/20 1.0 31.5
2.0 28.4
0.0 30.0
50/10 0.5 29.5
1.0 28.6
2.0 28.4
0.0 21.1
00 0.5 20.2
10070 1.0 18.0
2.0 18.7
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Table 2 Glass transition temperature (Tg) of the P
(HPMA/NVP) copolymers

P (HPMA/NVP) Tg (°C)
50/50 102
60/40 106
70/30 108
80/20 115

100/ 0 111

1} concentration of EGDMA was 0.5 wt%
2) Heating rate was 20°C/min
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Table 3 Thermal mechanical analysis of the poly

(HPMA/NVP) copolymers

Compo- . Linear .
sition Cgréccegmﬂlon expansion tS:rf]t;:rl:_g

(HPMA; O ES. coefficient A
NVP) (wt. %) (1/T x 107) ture (°C)

0.0 — 18

0/100 0.5 - 24

2.0 - 42

0.0 3.12 82

50/ 50 0.5 - 80

2.0 1.31 88

0.0 2.31 60

70/ 30 0.5 — 40

2.0 2.6 61

0.0 3.08 63

80/ 20 0.5 3.57 93

2.0 29 84

0.0 2.67 60

90/ 10 0.5 3.54 74

2.0 1.42 80

0.0 3.56 89

100/ © 0.5 3.14 82

2.0 — 94
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Table 4 Mechanical properties of crosslinked P (HPMA/
NVP =70/30) copolymer

Tensile strenth Elongation
Sample

P (kg/cm?) (%)

Wet state 4.04 154

strength+= 4.04 kg/cmz?o) 1, elongation- 154%% 1}
etllch, o] Pubaql 28 el 29 tensile strength
7} 4.1~7.8 kg/cm?o] I elongation-& 120~200% % 1}
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Table 5 Refractive index of crosslinked P (HPMA/
NVP = 70/30) copolymer
Sample Refractive index
Dry state 1.4624
Wet state 1.4858
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Table 6 Results of in-vivo test of P (HPMA/NVP)=
=70/30) contact lens

Contents P LH;:)I’I;:)/NVP)
Transparency High
Bioinertness Excelient
Bioadhesion Excellent
Strength Medium
Hydrophilicity High
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