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Table 1. The general properties of daily disposable circle contact lenses used in the experiment

Contact lens Naturelle Fresh Look Dailies 1-day Acuvue Define
Manufacturer Bausch & Lomb CIVA vision Johnson and Johnson
USAN hilafilcon B nelfilcon A etafilcon A
Water content (%) 59 69 59
Diameter (mm) 14.2 13.8 14.2
BOZR (mm) 8.6 8.6 8.5
Central thickness (mm) 0.09 0.10 0.084
Pigmentation method sandwich fully integrated printing sandwich
FDA group II 11 v
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Fig. 1. Total wearing time of daily disposable circle contact
lenses in dry eyes. *Total wearing time was calculated
by the sum of three circle contact lenses
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Fig. 2. The score of subjective symptoms caused by over-
usage of daily disposable circle contact lens in dry
eyes. *The score of subjective symptoms after lens
wearing was significantly different from the score
without lens wearing at the level of p < 0.05
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Table 2. The degree of change in blinking rate caused by over-usage of daily disposable circle lens in dry eyes

Blinking rate Number of subjects Amount of change(no/min)

Lens material increase decrease increase decrease
hilafilcon B 13 2 9.1+3.5 7.5+£59
nelfilcon A 14 1 10.1£3.7 13.0£0.0
etafilcon A 12 3 13.3£4.6 9.5+52
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Fig. 6. The change of visible light transmittance of daily
disposable circle contact lens caused by over-usage in
dry eyes. The value after lens wearing were significantly
different from it before lens wearing at the level of
*, p<0.05; **, p<0.01.
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Changes in Subjective Discomfort, Blinking Rate, Lens Centration and
the Light Transmittance of Lens Induced by Exceeding Use of
Daily Disposable Circle Contact Lenses in Dry Eyes
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Purpose: This study was assessed to investigate the change of subjective and/or objective symptoms and the light
transmittance of lens caused by the use longer than recommended wearing time of daily disposable circle contact
lenses (circle lens) in dry eyes. Methods: Three daily disposable circle lenses made of etafilcon A, hilafilcon B,
and nelfilcon A were applied on 30 dry eyes with smaller tear volume than normal eyes in their twenties free
from any eye diseases by when subjects complained any kind of discomfort. On the first and the last days of lens
wearing, subjective discomfort, blinking rate, lens centration on corneal surface and visible light transmittance of
lens were recorded at every case and compared. Results: The circle lens wearers complained subjective
discomfort and quit the lens wearing when they wore the circle lens longer than 10 hours even though there were
some difference according to the lens materials of daily disposable circle lens. However, around 20% of dry eyes
could wear the circle lens made of non-ionic materials longer than 40 hours. Dry eyes showed most sensitive
feeling of subjective discomfort against the circle lens made of etafilcon A among three different lens materials.
On the last day of lens wearing, the representative subjective discomforts were irritation, stiffness, dryness and
tiredness. When the subjects wore circle lens more than the recommended time, blinking rate was significantly
increased about 20~30% regardless of lens materials when it compared with the values right after lens wearing.
On the last day of lens wearing, the vertical direction of lens centration was shifted to pupil center however, its
distribution in horizontal direction was wide compared with the distribution right after lens wearing. Especially,
the centration of etafilcon A lens was unstable. Furthermore, the visible light transmittance of 3 different circle
lenses in dry eyes has significantly been reduced around 15% averaged. Conclusions: From these results, it was
known that the increase of dryness and stiffness caused by overusage of daily disposable circle lens induced
excess irritation and decreased visible light transmittance and caused significant more blinking, which provoked
lens decentration. It was also revealed that dry eyes showed sensitive reaction subjectively and objectively against
the overusage of circle lens made of high water content/ionic lens material even there were some difference of
the degree depending on the individual and the lens material. Thus, this research can be suggested as the basic
reference for the education about some unexpected problems and the side effect caused by the wearing of circle
lens in dry eyes.

Key words: Daily disposable circle contact lens, Dry Eyes, Recommended wearing time, Over-usage, Subjective
discomfort, Blinking rate, Lens centration, Visible light transmittance
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