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Purpose: It is investigated whether the contrast sensitivity (CS) after wearing soft contact lenses (SCLs) is improved
by the interpenetrating polymer networks (IPN) of polyvinylpyrrolidone (PVP) and polyethylene glycol (PEC). Methods:
Twenty subjects participated in the study to determine the average CS thresholds for SCLs with PVP K90 0.3% and for
SCLs without PVP for comparison. The CS thresholds after the subjects wore the two different types of SCLs were
measured for two different forced choice stair cases of 3 and 18 cycles per degree (cpd) static sinusoidal gratings for 88
ms and 518 ms within a circular aperture using the software program Morphonome™. The results were analyzed by
Pearson correlation and a paired T-test. Results: The group wearing the SCLs with PVP had an improved CS overall for
3 cpd compared with the group without the PVP. In particular, the contrast thresholds for 88 ms and 518 ms were 0.2
and 0.41 lower after 12h of wearing SCLs, respectively, which showed that the SCLs with PVP enhanced the CS despite
the extended wearing time. However, the CS for 18 cpd varied according to the target exposure times. The experimental
group had an improved CS for 88 ms, which was not significant, whereas the contrast threshold for 518 ms increased
with wearing time 4h, 8h and 12 hours (1.02, 0.67 and 1.24, respectively). Conclusions: The IPN technique with PVP
improved the CS. However, the measurement of CS for higher spatial frequencies has to be taken into consideration.

Key words: Hydrophilic polymer, Contact lens, Contrast sensitivity function, Contrast threshold, Spatial frequency, Inter-
penetrating polymer networks
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Table 1. Specifications of the soft contact lenses for this study

Lens type Experimental lens ~ Control lens
Material Methafilcon A Methafilcon A
Materials PVP K90 0.3% 0
Materials NaHCO; 0.2% 0.2%
Materials PEC 400 0.95% 0.95%
Water contents (%) 55 55
Center thickness (mm/-3D) 0.1 0.1
Base curve (mm) 8.6 8.6
Refractive index 1.407 1.407
(Cm?/’;fi?nﬁ%?;ﬂg}[g) 2000% 107" 20.00 x 107"
Total diameter (mm) 14.2 14.2

3t i’—aﬂjﬂ = 3% PVP
K90(°]3}, K90)¥} polyethylene glycol (PEG)94--/] MRS L
S k] AdEjelA 55°CE 7Hgste] F3E A 7
_:_(mterpenetratmg polymer network)E Zt=% it} PVP
03%%2 54T olfr= AP 5 Wi AelA pvp
0.3%14 & W Ho]E7} 71 P A 100 1 oo
ShollMe A= A E2F] vpEEo] vrobx FHF
ool WA 7] wjitoltt. FYEMN= & &84
218 B T FASHAA K0S S38HA] 2
(0%) AN=E =8 FHEN=E ARG Al AH:
gt FHEMN =Y w7 H,E Table 19] YT FHE
W=2E 23t 2] 6dAl 79A LT dhIpEEE =
48E0tt] Z':X-] ﬂ—%loﬂ :'E]]EQJ_]_ZE 7{]-_9.‘(5‘]—1] }\]Zl" 8
AIZE, 12713 0] HAS W SAYS. R Ee I3t
% 63] S g /\]{Pﬂé Haaks 7ok
RIE S4L ORI EE AT AZES o] Morpho-
nome ™S viZIES 9} A4 CRT EUE | 73]t
SRl dE ZAPH (alternative forced choice technique)S-
AREEIR o™ ZHALAZE 150 em, 33 A7) 5.2 cmZ
FABIAT A WA 43 F A 54 Aol I
2 560 ms, U= 0.05 27 G2 7+ (descending
staircase)dHA] AT FUE Q] S|AE== 640 x 48001
om FARES 60 HzRATE Y= & HUEe} 53
o] HALE QI8 I T SA FEFs & F Ue AF
& FAlsH] fI8l Yol kAl e AES A
AR o™ AR Y] S RUH ZY Y B
Uy W 3239 vl divlQl 50%2} vl o] A%
2 FAANFS. AP e & 2| A 2 2K (systemic error)
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Fig. 1. For both spatial frequencies, the contrast threshold for habitual use of eyeglasses increased with ageing. (A) For 3 cpd,
there were slight increases (r=0.24 for 518 ms and r=0.06 for 88 ms), but no statistical significance for both exposure
durations. (B) For 18 cpd, there was a significant increase only for 518 ms (r = 0.51, p<0.05).
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Fig. 2. Change in the contrast threshold depending on wearing
time for 3 cpd for each exposure time. 'p<0.05 is
considered significantly different from the SCL without
PVP according to the paired t-test.
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