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Purpose: This study aimed to analyze the change in oxygen transmissibility of soft contact lenses made of the same
material based on pigmentation and material characteristics. Methods: Oxygen permeability in central and peripheral areas
of clear and circle lenses made of nelfilcon A, hilafilcon B, and etafilcon A was measured by the polarographic method
after incubation in phosphate buffer solutions with pHs of 6.6, 7.4, and 7.8, respectively, for 24 hours. Oxygen
transmissibility was calculated after measuring the thickness of the central and peripheral areas of the soft lenses. Results:
The oxygen transmissibility of the clear central area without pigmentation showed an increasing tendency with increasing
pH, except in the nelfilcon A circle lens. On the other hand, the oxygen transmissibility of the peripheral area, which differs
in pigmentation, showed an increasing tendency with increasing pH, except in the nelfilcon A clear lens. In addition, the
degree of change in the oxygen transmissibility of the soft lenses made of the same material was greater in the central area
of the clear lenses than in the circle lenses. For the peripheral area, the degree of change was tended to be greater in the
circle lenses than in the clear lenses. Conclusions: From these results, it was revealed that the changes in oxygen
transmissibility of soft lenses induced by pH changes depended on the pigmentation and the lens location. The change in
oxygen transmissibility of circle lenses appeared to be primarily affected by oxygen permeability or lens thickness.
Therefore, pH changes can result in changes of comfort and vision correction or the occurrence of complications in clinical
trials, depending on the materials and pigmentation of soft lenses.
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Table 1. Specifications of soft contact lenses tested

22 54 5 el met pHoﬂ o3t Za)xne) 1

o] T skt delsiAl vebdS ®argk vt ok
ole] & dAFelME THEAZ 2§ A] Qb A7

o J3S WxE 8 FepulElQl T pH ¥}

of we} ol e Wske HolErke A=FARol Ty
2 o] golrara) sfglom, Aaeiial the 5 A
A prEdze] MAFAES pH WSl w2} vlasio]
el n) 2t} abaabelo] frefulsh §ae mE 4 9l

=7+ gohraa} st

MAE 7|& ExH2 3= 5Y A
2 g2} E 9 31\—:13—@15 7he-d| 2 fgho] Aol gk
5 FAZE Ao 2 AA-ASIAY =, nelfilcon
= 9 REFAZ, hilafilcon B A2 £ 2
A Z@=, etafilcon A Xﬂél«] 5 2 NEFU=E HF A
Ao = A 3HATHTable 1).

£ 0.2 M dibasic sodium phosphate®} 0.2 M
monobas1c sodium phosphate, 0.15 M NaCl(Sigma Aldrich,

USAN* nelfilcon A hilafilcon B etafilcon A
Manufacturer CIBA Bausch+Lomb ACUVUE
Monomer pHEMA®™PVA® pHEMA*NVP® pHEMA™MA
Water Content (%) 69 59 59
FDA Group 1I I v
x1071! z);{%:Zcf(;nrg;Elllgang) 26 22 28
107 (omsecr Ol 26 2 33
Base curve at —3.00 D (mm) 8.6 8.6 8.5
Total diameter (mm) 13.8 14.2 14.2
Central thickness at —3.00 D (mm) 0.10 0.09 0.084
Clear Circle Clear Circle Clear Circle
Dye None Iron oxide b.lack, None Fron oxide None Blge h.ema, Iron oxide,
Carbazole violet Titanium dioxide etc
Clear Circle Clear Circle Clear Circle
Pigmentation method None Dual layer printing None Microencapsulation None Beaug;— HV:IE;IZ_ fn-
Packing buffer system Phosphate Phosphate Borate

*USAN: United States Adopted Names

3 pHEMA: Poly-2-hydroxyethyl methacrylate; ° PVA: Polyvinyl alcohol; ° NVP:

“Not provided by manufacturer
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N-ninyl pyrrolidone; ¢ MA: Methacrylic acid;
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Fig. 1. Change in oxygen transmissibility in the central
area of clear and circle contact lenses made of
nelfilcon A according to pH change.
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Fig. 2. Change in oxygen transmissibility in the central area
of clear and circle contact lenses made of hilafiicon
B according to pH change.

J Korean Ophthalmic Opt Soc.



374 Seung-hye Choi, Ji-Yeon Park, Mijung Park, and So Ra Kim

+0.38 B 20.13£0.24% YER pH| Tl wet 7 A=
B5F AR AAFERE] Tl FAHAE BRYoy 5
AF o= Fogt Wsh= o Athp=0.216, Fig. 2). pH 7.4
oA o] AR AT o] A of Rof FAglo] SRt
7 k2] pHolAM S99 FET =2 FTS e
Aoy FAAHOE gt atol= oo (p=0.452),
°]5 pH 749149 TAF JIFAFEHES 100%= 3}
pHell w2 g2 ¥sts gol Az, Fyrl=ze 9
= pH <AUE 47} 97.2%, 100.0% 2 99.6%°]1o.H,
MEF =] A= SAUE 98.0%, 100.0% 2 99.2%]
AT =3 FHEAN= FAF AaFHEo] FA
UERd nelfilcon A &9 73991+ 24 hilafilcon B A
Ao MFA=zgA ] T4 AT HEo] FHd=HT
REE pH 24 oA &2 FFS Ui oY pH 6.6,
pH 7.4 & pH 7.8 EF BAXOE {2 Aolg K
02| LUTHEMUE p=0.250, p=0.452, p=0.499).
13 0] 24921 FDA 479 etafilcon A A2 FHAI=
o] T4 AT IELS pH 6.6, 7.4 B 7814 SAHE
Z¥zZ} 21.53+0.12, 23.56£0.29 2 24.40+0.622 SH TS
H(p<0.001), AEFAZ2] 7= 24.40+0.39, 25.06+0.24
2 27.52+40.34% JERF(p<0.001) 5 B¢ =5 pH 57}
o we} AaFHEo] STl G FHBAE Bt

S
F AAHP<0.001). ]2 TE pHolM Q] F4IF AkA
TS 100%2 31o] g4 Wekz dob Az, Tzl
9] A9+ pH A UZ ZHE 91.4%, 100.0% 2 103.6%°]
Ao, WIFA =0 A= SHNE 974%, 100.0% 2
109.8%0l = o] &4k A=A 7he-d pHell 93l 2kax
Fas-9] Hslkso] 7P & Zo =2 UEst

pH W3l W2 AT EAA= FAR ALTEI8-0] M3}
AEE 7]127]2 Ahgk(ja)o-= Hlnlsha etafilcon A ¥
™ (|laj=2.413) > etafilcon A | (|aj=2.346) > hilafilcon B

[e]

=

o] FRU=S] ARtk FAHOE KA £ B
RS

=

w
o
J

I 4 etafilcon A m etafilcon A-tinted I

28 A

26

24

22 A

Ay =2413x+5.63, R =0.9990
W y=2346x+8.61, R=0.9720

20 A

Dk/t(cm/sec)(mIO,/miIxmmHg)

18 T T T T
64 66 68 7 72 74 76 78 8
pH
Fig. 3. Change in oxygen transmissibility in the central area
of clear and circle contact lenses made of etaficon
A according to pH change.
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Fig. 4. Change in oxygen transmissibility in the peripheral
area of clear and circle contact lenses made of
nelfilcon A according to pH change.

Vol. 25, No. 4, December 2020

A hilaficon B m hilafilcon B-tinted

w
o
L

[N]
(]
Il

A;y=0771x+12.88, R =0.8600
W; y = 0.859x+13.30, R=0.8916

-
oo
L

Dk/t(cm/sec)(mIO,/mixmmHg)
N
N
1

N
N

6.6 6.8 7 7.2 7.4 7.6 7.8 8
pH

o
»

Fig. 5. Change in oxygen transmissibility in the peripheral
area of clear and circle contact lenses made of
hilafilcon B according to pH change.
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Fig. 6. Change in oxygen transmissibility in the peripheral
area of clear and circle contact lenses made of
etafilcon A according to pH change.

J Korean Ophthalmic Opt Soc.



376 Seung-hye Choi, Ji-Yeon Park, Mijung Park, and So Ra Kim

38 Ws} Yol &A%k BT (Fig. 4-6). G4 pH
Me £ 9 A=) FUR Do5ee) Aol

o
FA R 7} EASHA] v FAF-= 9] pHell WE 5
HE A9 HsHRETE ofug} S F-o) Zpaljo o] o]
M= Uehg oz s B ¢ Ut B AFeA SH
H pHoll W& FHE AT WSS A8 Aol A
o] FRF A Wit ) v FAE) B, FDATL
& 2% nelfilcon A A TRz FHE FAE AF
Azwot TS AFS YRl oY pHl| mE b
W= gllar, FHE RTS8k A /syt gigl
9 oabd, AZ =] A9 wE pHAlA 7P R
5 FAE YERNSIAL, pHoll e FHE 57 iR
FHE AAFAE0 |3 AR & AR UE
$oru = pH ¥sle] whe} 2y Re)o] AkAaFTEdo] 94
o g Jeks W= Ao g AYZIE ]} $HH hilafilcon B
A T8 g2 ANEFW=9 A9 pH 6.6014 FHE FHA=
HAZ 0.150 mm, NEFAZ 0.157 mm=E nelfilcon A A
ErgAl= 0.151 mm, HEFAZ 0.148 mm ZH$-9=
AEH=HT Tl =o)X g SAEHASY, F
R pHoll| WE 5/ sle =2 tar FHE A
A5l FAIglo] pH 6.600A41%F FU3HAl
A4S HPOo U E pelfilcon A A= &
W GaFo] AA| G2 o= AZE AT
Az Mo AE8= tigh AaATelA A7
v FDATLECl2} sfHehe e S87d%
A 2 2] Zfolo 7|Q1sHAES 7Fs/do] U
2= At I8 = pelfilcon A 2 hilafilcon B A 2
wEdze 718 Bere Fddh R eE 747
polyvinyl alcohol#} N-vinyl pyrrolidones 7FA|™, 3% &
SAE S ZE iron oxideE 7FAY nelfilcon A A2 A=
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