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Purpose: This study aimed to investigate the effect of difference in main components of artificial tears on the tear film
stability of soft contact lenses wearers. Methods: Ninety-four eyes, age groups between twenties and thirties, with no
ophthalmic disease or surgical history, were divided into two groups. According to their tear volumes, those with normal
and dry eyes were asked to wear soft contact lenses made of either etafilcon A or etafilcon A with PVP for 6 hours.
After instilling artificial tears containing either carboxymethyl cellulose sodium(CMC) or polysorbate 80(PS80), the
stability of tear film was evaluated by measuring the non-invasive breakup time(NIBUT) and blinking rate. Results:
When wearing etafilcon A lenses in normal eyes, the increment of NIBUT with artificial tears containing CMC was
greater than that of those containing PS80, both in the cases of immediately after the instillation, and 5 minutes after
instillation. On the other hand, the NIBUT increase in dry eyes with etafilcon A lenses with CMC was greater than with
PS80, but NIBUT increase, both with CMC and with PS80, was the same after 5 minutues. When wearing etafilcon A
with PVP lenses, the NIBUT increase with artificial tears in normal eyes was not correspondingly different with the
main component of artificial tears. For dry eyes, a statistically significant increase in NIBUT was found in the case of
CMC than in PS80, immediately after instillation with artificial tears. However, artificial tears containing PS80 showed
the continuation in NIBUT increase after 5 minutes of instillation. Regardless of the type of worn lenses, blinking rates
in normal eyes after instillation of artificial tears tended to decrease after 2 minutes in the case of CMC, and in the case
of PS80, their blinking rates tended to be slightly increased after instillation. On the other hand, the blinking rates of dry
eyes returned to the level at pre-instillation after 2 minutes of instillation both in the cases of using CMC and PS80
instillations. Conclusion: This study revealed that the wearers” NIBUT and blinking rates were affected differently by
instillation of artificial tears when wearing etafilcon A lens, which is due to the wearers’ tear volume and the inclusion
of wetting agent when wearing etafilcon A lens. Therefore, it could be concluded that consideration of wearers’ tear
volume and composition of artificial tears would be helpful to reduce discomfort due to tear film instability, especially

for the case of using artificial tears with soft contact lenses.
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tear break-up time: ©|3} NIBUT)®| 10% o] wj& A
ARte 2 RSN, 10% olstd WE A8t eE &
SHATEP e Ak eE g ek A= 9 leEE
Zo we} 7] FOo 2 AT Table 1).

ofr

27| (Autorefractor
keratometer, REKTO ORK II, Dongyang Optics, Korea)S
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Table 1. The classification of subjects according to their tear volumes and worn contact lenses
Group Contact lens Eye lubricant Eye N
E-CN etafilcon A CMC Normal eye 36
E-PN etafilcon A PS80 Normal eye 36
E-CD etafilcon A CMC Dry eye 58
E-PD etafilcon A PS80 Dry eye 58
P-CN etafilcon A with PVP CMC Normal eye 36
P-PN etafilcon A with PVP PS80 Normal eye 36
P-CD etafilcon A with PVP CMC Dry eye 58
P-PD etafilcon A with PVP PS80 Dry eye 58
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Table 2. Main features of the daily soft contact lenses used in this study

Proprietary name

1-DAY ACUVUE

1-DAY ACUVUE MOIST

Manufacturer Johnson & Johnson Vision Care Johnson & Johnson Vision Care
USAN etafilcon A etafilcon A

FDA group v v
Water content(%) 58 59

Base curve (mm) 8.5 8.5

Total diameter (mm) 14.2 14.2

Central thickness at —3.00D (mm) 0.084 0.084
DK/(107%) at —=3.00 D 33 33

Surface treatment

No surface treatment

No surface treatment

Design

Spherical lens

Spherical lens

UV blocking

Class 2 (Blocking more than UVB 95%,
UVA 70%)

Class 2 (Blocking more than UVB 95%,
UVA 70%)

Principal monomers

pHEMA + methacrylic acid

pHEMA + methacrylic acid + polyvinyl
pyrrolidone

Table 3. Main features of the preservative-free eye lubricants used in this study

Product

Refresh plus lubricant eye drops

Eyedew ophthalmic solution

Active ingredient

0.5% sodium carboxymethyl cellulose

1.0% polysorbate 80

sodium chloride, sodium lactate solution,
potassium chloride, calcium chloride hydrate,
magnesium chloride hydrate, hydrochloric acid,
sodium hydroxide, purified water

Other ingredients

sodium chloride, retinyl palmitate,
disodium edetate hydrate, sodium citrate hydrate,
citric acid, D-mannitol, sodium hydroxide,
water for injection

Preservative None None
Manufacturer Allergan JW Shinyak
Volume (ml) 0.8 04
Uses The instillation of 1-2 drops of artificial tears The instillation of 1-2 drops of artificial tears

AHESI T =, FDAS] group TVY] etafilcon A |2 A=
(1-Day ACUVUE, Johnson & Johnson, USA)Q} etafilcon A A
Aol 21328 (LACREON)7|&-S o] &3] o412 PVPE
2o d=(1-Day ACUVUE MOIST, Johnson & Johnson,
Ireland)S WO 2 3} TH Table 2).
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Fig. 1. The comparison of NIBUTs after treating eye lubricants on 6 hours after lens wearing. *p<0.05, significantly different

between compared groups using paired t-test.

A. etafilcon A lens on normal eye, B. etafilcon A lens on dry eye, C. etafilcon A lens with PVP on normal eye, D. etafilcon A

lens with PVP on dry eye
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(p=0.206), CMC H%} 3% Fell= FTAHS=E frolaiA 7+
A3 TH(p=0.048). PS80S HHSH E-PN(n=36)°14] <!
Fwrw Qb A, HF 1E T, 28 ¥, 3% F] o535
= ZV7} 26.65+8.56 3]/, 41.83+20.61 3]/, 30.44+13.40
3|7, 29.72+12.18 3)/2 0 & Jeh} Hot HET =23
F7F 25 =4 fAE s B EYT E-CNT 3 E-PN
o] EIE Aol JEwE At H(p=0.841), H<t
& F(p=0. 426) b 28 F(p=0.263), H 3% ?
(p=0.123) BF AR Fodo] #&AE A o} ¥+
E T8 w}“—' TE3T Aol gl o= ATHS]
TH(Table 4A).
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Table 4. The statistical analysis of blinking rates on 6 hours
after lens wearing

A. etafilcon A lens on normal eye

Eye lubricant Blinking rate (times/min)

treatment CMC PS80

p-value
by t-test

No eye lubricant 27.35 + 12.04 26.65 = 8.56 0.841

1 min later 36.39 + 19.89 41.83 £ 20.61 0.426
2 min later 2494 + 1554 3044 + 13.40 0.263
3 min later 23.11 £ 12.89 29.72 + 12.18 0.123

B. etafilcon A lens on dry eye

Eye lubricant Blinking rate (times/min) p-value
treatment CMC PS80 by t-test
No eye lubricant 39.09 + 16.49 37.78 + 15.02 0.753
1 min later 4497 +£ 2034 46.79 + 17.41 0.715
2 min later 36.83 £ 1452 3893 +17.84  0.624
3 min later 36.52 £ 15.28  40.79 £ 20.12  0.366

C. etafilcon A lens with PVP on normal eye

Eye lubricant Blinking rate (times/min) p-value
treatment CMC PS80 by t-test
No eye lubricant 26.39 + 11.27 3043 £ 12.73 0.321
1 min later 3572 £ 15.89  39.78 = 19.96 0.505
2 min later 2594 +£ 15.61 32.11 + 12.86 0.204
3 min later 26.11 = 1444 3094 + 11.60 0.267

D. etafilcon A lens with PVP on dry eye

Eye lubricant Blinking rate (times/min)

treatment CMC PS80

p-value
by t-test

No eye lubricant 40.97 £ 16.75 40.33 £ 14.59  0.879

1 min later 46.83 £ 18.21 49.10 £ 20.66  0.658
2 min later 37.62 £ 13.68 40.90 = 16.72  0.418
3 min later 41.10 £ 1533 4228 £ 1930  0.799
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