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ABSTRACT. Platinum nanoparticles were added to a mixture of HEMA (2-hydroxyethyl methacrylate), NVP (N-vinyl pyrrolidone)
and MMA (methyl methacrylate) in a mould at various concentrations. The resulting mixture was copolymerized by heating at 70 °C
for 40 min, 80 °C for 40 min, and 100 °C for 40 min, respectively. The physical properties of contact lens were then measured. The oxygen
transmissibility of 9 ~ 15 x 10° cm/s mL Oo/mL x mmHg, water content of 34.22 ~ 35.52%, refractive index of 1.432 ~ 1.435, visible
transmittance of 88.3 ~ 91.2% and tensile strength of 0.141 ~ 0.152 kgf were obtained. The addition of platinum nanoparticles to the
polymer allowed the contact lens to have various colors without artificial coloring agents. The polymer materials satisfied the physical
properties required to produce contact lenses, making the material suitable to be applied as a functional material for ophthalmological
purposes.
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Fig. 1. Contact lens material mixtures (PN1, PN3 and PN7). (a) PN1:
platinum colloid (1.00%). (b) PN3: platinum colloid (3.00%). (c) PN7:
platinum colloid (7.00%).
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(a) PN1-2

(b) PN3-1

Fig. 2. SEM image of sample.
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Fig. 3. Distribution chart of water content.
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Table 1. Percent composition of samples .
unit : %

Platinum

HEMA NVP colloid

MMA EGDMA

Ref. 96.20 2.50 1.00 0.30 -

PN1 95.24 2.48 0.99 0.30 1.00
PN3 93.31 243 0.97 0.29 3.00
PN5 91.38 2.38 0.95 0.29 5.00
PN7 89.45 2.34 0.93 0.28 7.00
PNI10 86.55 227 0.91 0.27 10.00
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Table 2. Water content of samples Table 3. Refractive index of samples
sample Mary (8)  “Miyararea (8) Wi (2) *Nhydrated
Ref.-1 0.071 0.108 33.95 Ref.-1 1.432
Ref.-2 0.071 0.109 34.56 Ref.-2 1.434
Ref. Ref.-3 0.074 0.113 3431 Ref. Ref.-3 1.433
Ref.-4 0.070 0.106 34.15 Ref.-4 1.433
Ref.-5 0.071 0.108 34.14 Ref.-5 1.433
Avg. 0.071 0.109 34.22 Avg. 1.433
PNI1-1 0.069 0.106 3491 PNI1-1 1.434
PNI1-2 0.071 0.108 34.26 PNI1-2 1.434
PNI PNI-3 0.062 0.094 34.25 PNI PNI-3 1.434
PN1-4 0.063 0.094 33.19 PN1-4 1.433
PNI-5 0.063 0.097 35.05 PNI-5 1.434
Avg. 0.066 0.100 34.33 Avg. 1.434
PN3-1 0.070 0.108 34.85 PN3-1 1.435
PN3-2 0.072 0.110 34.72 PN3-2 1.435
PN3 PN3-3 0.068 0.105 34.98 PN3 PN3-3 1.436
PN3-4 0.070 0.107 34.36 PN3-4 1.435
PN3-5 0.068 0.105 35.18 PN3-5 1.435
Avg. 0.070 0.107 34.82 Avg. 1.435
PN5-1 0.059 0.091 35.06 PN5-1 1.434
PN5-2 0.071 0.110 35.33 PN5-2 1.435
PN5 PN5-3 0.066 0.102 35.62 PN5 PN5-3 1.434
PN5-4 0.069 0.107 35.18 PN5-4 1.435
PN5-5 0.064 0.099 34.75 PN5-5 1.435
Avg. 0.066 0.102 35.19 Avg. 1.435
PN7-1 0.071 0.111 3591 PN7-1 1.436
PN7-2 0.061 0.096 36.02 PN7-2 1.436
PN7 PN7-3 0.079 0.123 35.74 PN7 PN7-3 1.435
PN7-4 0.060 0.093 35.35 PN7-4 1.435
PN7-5 0.059 0.090 34.59 PN7-5 1.436
Avg. 0.066 0.102 35.52 Avg. 1.436
PN10-1 0.076 0.116 34.74 PN10-1 1.433
PN10-2 0.059 0.090 34.85 PN10-2 1.431
PNI10 PN10-3 0.070 0.107 34.70 PN10 PN10-3 1.433
PN10-4 0.067 0.102 34.77 PN10-4 1.434
PN10-5 0.065 0.099 34.72 PN10-5 1.431
Avg. 0.067 0.103 34.76 Avg. 1.432

“ma, is the mass of the dry test specimens. *my,aq is the mass of the
hydrated the specimens. “wy.o is the water content.
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1.4365 Table 4. Optical transmittance of sample
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Fig. 4. Distribution chart of refractive index.
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7. Oxygen transmissibility of PN3-2.

REFERENCES

. Park, J. S.; Park, K. B.; Kim, S. D.; Park, H. D. J. Korean Sensors

Soc. 2009, 18(5), 327.

. Wu, H. T.; Lee, M. J.; Lin, H. M. J. Supercritical Fluids 2005,

33,173.

. Lee, S. W.; Lee,J. W.; Kim, S. I. Applied Chem. 2009, 13(2), 201.
. Kim, C. N,; Xing, Z. C.; Baek, J. Y.; Bae, H. S.; Kang, 1. K. Polymer

(Korea) 2009, 33(5), 429.

. Kim, J. H.; Lee, W. H. Korean Soc. Geosystem Engineering 1996,

33, 358.

. Lee,H. Y.; Chon, H. T. Sager, M. Korean Soc. Geosystem Engi-

neering 2006, 43(1), 84.

10.
11.
12.
13.
14.

15.

. Kim, K. W.; Kim, S. M,; Lee, E. H. Korean Chem. Eng. Res. 2007,

45(2), 124.

. Feltham, A. M.; Spiro, M. Chem. Rev. 1971, 71, 177.
. Kim, S. K.; Kim, C. K.; Jung, J.; Lee, J. C. Korean Soc. Geosystem

engineering 2005, 42(1), 35.

Lim, S.K.; Lee, S. K.; Hwang, S. H.; Kim, H. Y. Macromol. Mater.
Eng. 2006, 291, 1265.

Li, J. X.; Wang, L.; Shenm, R. L.; Xum, Z. J.; Li, P.; Wan, G. J.
Huang, N. Surf. Coat. Technol. 2007, 201, 8155.

Rai, M.; Yadav, A.; Gade, A. Biotechnol. Adv. 2009, 27, 76.
Allen, H. F. Ann Ophthalmol. 1971, 3(3), 235.

Feng, Q.L.; Wu, J.; Chen, G. Q.; Cui, F. Z.; Kim, J. O. J. Biomed.
Mater. Res. 2000, 54(4), 662.

Cecil, W. C.; Charles, M. P.; Paul, W. K. J. AWWA.1962, 54, 208.

Journal of the Korean Chemical Society



