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Purpose: This study was conducted to investigate the effect of tear volume and tear film stability on the amount of
protein deposited on soft contact lenses in dry eyes. Methods: Non-invasive tear breakup time and Schirmer II test
results of 30 dry eyes were examined. Then, 4 kinds of soft contact lenses were placed on the eyes for 7 hours, and the
proteins deposited on the lenses were quantified. Results: In the correlation analysis between the protein amount
deposited on the soft contact lenses and tear volume, a strong positive correlation was seen in both ionic etafilcon A lens
(p =0.000; slope=124.2) and etafilcon A lens with wetting agent (p =0.000, slope=130.3); however, 78% of high
water lens (p=0.703; slope =—6.0) and silicone hydrogel lens (p=0.881; slope =-2.2) showed a negative correlation,
indicating that more protein amount was deposited on the soft lens when the tear volume was low. In the correlation
analysis between the protein amount deposited on the soft lens and tear film stability, etafilcon A lens (p=0.005;
slope = 74.1) showed lesser correlation with the tear volume, and its correlation was different in the presence of wetting
factors (p=0.155, slope =43.8). The protein amount deposited on high water lens tended to increase largely when the
tear film stability was low (p = 0.072; slope = —34.6). The protein amount deposited on silicone hydrogel lenses was least
affected by the tear film stability and tear volume (p = 0.484; slope = —8.9). Conclusions: In this study, it was revealed
that correlation between the protein amount deposited on soft lenses and tear volume was different from the correlation
with tear film stability, and the correlation varied with the lens material and presence of wetting agent.
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. FIF
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Table 1. Characteristics and data of the subjects
Mean+SD (Range)
Age (years) 23.344.1
Sex (Male:Female) 7:8
7.57£1.68 (4.5-11)
5.89+1.87 (2.9-9.8)

Schirmer II test (mm)

NIBUT* (mm)

NIBUT: non-invasive tear break-up time

Table 2. The specifications of soft contact lenses used in the present study

Lens A

C D

Product name 1-Day ACUVUE

1-Day ACUVUE MOIST

Biotrue ONEday ~ 1-Day ACUVUE TRUEYE

Manufacturer Johnson&Johnson Johnson&Johnson Bausch+Lomb Johnson&Johnson
USAN' etafilcon A etafilcon A nesofilcon A narafilcon A
Monomer HEMA? + MA® HEMA® + MA® + PVP* HEMA?® + PVP* HEMA® + siloxane + PVP¢
Diameter (mm) 14.2 14.2 14.2
Base curve (mm) 8.5 8.6 8.5
Central thickness (mm) 0.084 0.084 0.10 0.085
Water content (%) 58 78 46
Oxygen transmissibility™ 25.5%107° 25.5%107° 42%107° 118*107°
FDA Group 4 2 5B

“HEMA: hydroxyethyl methacrylate
®MA: methacrylate

‘PVP: poly-vinyl pyrrolidone
*United States Adopted Name
“Dk/t (cm'mlOy/sec-mL-mmHg)
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Fig. 1. Deposition of protein on contact lenses.
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Fig. 3. The correlation between tear volume and protein amount deposited on soft contact lenses. A, B, C, and D indicate lens types.
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