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Al of] AL Y ito| ol == AldrichAlS] diamond
nanopowder(particle size <10 nm)& A8} t}. Sfo| =2
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Table 1. Percent compositions of samples
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St 24 E =42 1S0 18369-4:20062 7| =
519l o, $HpE8-2 gravimetric method S AF&-3}0] 27
t}. 24 E =% & ABBE refractormeter(ATAGO NAR 1T,
Japan)E AHE-sto] =3hEl AJEj o ZEEHM=E 75}
At L E7-8-2 spectral transmittance meter (TOPCON
TM-2, Japan)2 A}&5t6] 4519 on, UV-B, UV-A 1
23 ANHA ol BIES Mg e wASho] Lk}
Wtk AR E 742 1S0 18369-4:20065 7|20 =
polarographic method& A}-&3}o] Z43IA . Ao A}
2% =4 7]7]%= Rehder single-chamber systemQ] Rehder
Development Company2] O, permeometer model 201TE
ARgSER e, 228 AASHA FAISH] fIe WA
(heated box)Z+= General Incubator(LIB-030M, Labtech,
Korea) g AH&-al3ith ZHER =9 Z4 FAY 542
Rehder Development Company®] Electronic Thickness Gauge
(ET-3)2 AFgatgich. wok 18 ZgAo] Eabe e
QJ7be] HAe 91245 #u]H(XE-100, Parks System)S:
Apgste] BAEglon], Zatae] EW A4S FE-SEM
(JSM-7500F+EDS, Oxford)o] AF-&% ¢t}

i 10

=
b

O

b
-

2

fl

NEA ST H A=
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e @1t} 31 nanodiamond & 4-vinylanisoleS

471t 23S A H o R BE 23 oA A5t
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Unit: %

HEMA MMA NVP EGDMA 4-vinylanisole nanodiamond
Ref. 93.90 0.94 4.69 0.47 - -
Ref._ND 93.80 0.94 4.69 0.47 - 0.1
4VA-1 92.92 0.93 4.65 0.47 0.93 -
4VA-3 91.22 0.91 4.57 0.46 2.74 -
4VA-5 89.59 0.90 4.48 0.45 4.48 -
4VA-7 88.01 0.88 0.44 6.17 -
4VA-10 85.74 0.86 4.29 0.43 8.58 -
4VA-1_ND 92.82 0.93 4.65 0.47 0.93 0.1
4VA-3 ND 91.12 091 4.57 0.46 274 0.1
4VA-5 ND 89.49 0.90 4.48 0.45 4.48 0.1
4VA-7_ND 87.91 0.88 441 0.44 6.17 0.1
4VA-10_ ND 85.64 0.86 4.29 0.43 8.58 0.1
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Fig. 1. SEM image of contact lens sample (Ref. ND).
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Fig. 2. Surface analysis of macromolecule by AFM images (Ref. ND).
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Table 2. Water content and refractive index of samples Table 3. Spectral transmittance of samples Unit: %
Sample Water content (%) Refractive index Sample UV-B UV-A Vis.
Ref. 38.97 1.4338 Ref. 81.0 85.0 90.0
Ref. ND 38.12 1.4332 Ref. ND 68.8 74.8 84.3
4VA-1 37.53 1.4418 4VA-1 78.0 86.2 91.6
4VA-3 35.11 1.4530 4VA-3 67.2 82.2 90.8
4VA-5 32.84 1.4640 4VA-5 52.6 77.0 91.0
4VA-7 30.86 14722 4VA-7 41.6 70.8 89.6
4VA-10 2797 1.4810 4VA-10 25.6 61.8 89.2
4VA-1 ND 37.29 1.4404 4VA-1 ND 68.4 76.8 85.4
4VA-3 ND 34.69 1.4530 4VA-3 ND 582 732 85.8
4VA-5 ND 32.20 1.4640 4VA-5 ND 432 66.0 85.0
4VA-7 ND 30.05 14710 4VA-7 ND 37.6 64.6 84.8
4VA-10 ND 27.80 1.4812 4VA-10 ND 25.0 582 86.0

ERETE: 7 sampled] RYEIHES ST 23k
nanodiamond ¥ 4-vinylanisole & 3 7}8} 4] &2 Ref.9] 3
o 7N BETEE 90.90%, UV-BE= 81.0%, UV-A=
85.0%% UeHch AAH R BE JoAoA FEigo
129k o o], 2p9| M-S AFTHsbA & ek 21 0 2 Lehgy,
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O] Hat FE-2 61.8-86.2%2 W= S U A
Hom oA g F UV-BY o Fa&9] vt
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fecl=

Ref. Z3}o]| nanodiamondE 7} 32l Ref. ND =
SFo] 7HA A =38 84.3%= L}E}Y ©] nanodiamond 2]
WAL A RS tha e T]E Ae R e
%ok E3F UV-B= 68.8%, UV-A= 74.8%5 e o]
Ref. 2¢o] H|8| Fa}go] AR Aoz A S =t
VAZ 3ol nanodiamondE 3713 £¢}HQ] VA ND %3§}9]
Bt 7HAEA FIE2 84.8-858%FE ZAE|¢lomH,
UV-BY 99 4 EgL X3 Z 25.0~68.4%, UV-A
gelo] Wt E=TRL 582-768%2] MR 2]
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Fig. 3. Spectral transmittance of samples (Ref. and Ref. ND).
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Fig. 4. Spectral transmittance of samples (Ref. ND and 4VA-
10 ND).
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Table 4. Oxygen permeability and thickness of samples

4 Azo) B
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Sample Central thickness (mm) Current (nA) Oxygen transmissibility (Dk/t)”  Oxygen permeability (Dk)™
Ref. 0.448 1.02 3.0195 13.4482
Ref. ND 0.432 1.06 3.1383 13.6339
4VA-1 0.427 0.94 2.7819 11.9668
4VA-3 0.420 0.87 2.5839 10.4194
4VA-5 0.393 0.81 22572 8.8627
4VA-7 0.369 0.75 2.2275 8.3096
4VA-10 0.422 0.52 1.7969 7.6301
4VA-1 ND 0.408 0.98 2.9106 11.7861
4VA-3 ND 0421 0.74 2.4799 10.2916
4VA-5 ND 0.400 0.72 2.1235 8.5148
4VA-7 ND 0.388 0.74 2.1087 8.1621
4VA-10 ND 0.402 0.67 1.9751 7.8019
“Dk/t : x10°(cm/sec)(mlO»/mIxmmHg)
Dk : x10™" (cm*/sec)(mlOy/mIxmmHg)
Aol 1.8 6‘]— E X0l ALAZRE ‘g(Dk)—— nanodiamond 2 150 - e i
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Fig. 6. Tensile strength of samples (a: 4VA-3, b: 4VA-3 ND).
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