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The Change of Circle Contact Lenses Exposed to Indoor Swimming Pool Water
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Purpose: Aims of this study was to investigate the usage pattern of contact lenses in indoor swimming pool and to

analyze the change of refractive power, water content and pigmented surfaces of circle contact lenses when exposed to

swimming pool water. Methods: A questionnaire survey on the use of contact lenses in swimming pools was conducted
for one hundred forty male and female (male 30, female 110) in their teen and twenties. Six types of circle contact
lenses were exposed to swimming pool water for 2, 4, and 6 hours, respectively and then their refractive power and
water content were measured. The change of pigmented surfaces was further observed by a scanning electron
microscope. Results: From the survey, it was revealed that 64.1% of contact lenses wearers had worn contact lenses in

swimming pools and 53.8% of them had used circle contact lenses. Among the respondents, 71.4% had used swimming

pools while wearing non-disposable contact lenses, 93.9% complained subjective symptoms, and 51.0% of them
answered they had worn used contact lenses in swimming pools. There was a statistically significant change in refractive
power of circle contact lenses when exposed to swimming pool water. However, it was confirmed that the change of
refractive power according to exposure time was not significant since its change was within the allowable range of error
of £0.25 D provided by the manufacturer. Relatively large decrease in water content of circle contact lenses with a water

content of more than 50% was shown when exposed to the swimming pool water. The roughness of tinted surfaces and

the indistinction of brightness and peripheral tinted zone were observed when the circle contact lenses manufactured not
by sandwich method were exposed to the swimming pool water. Conclusions: Even though the tinted surfaces and water
content were affected by exposure to swimming pool water, many contact lens wearers had used circle contact lenses in
swimming pools. Therefore, wearing circle contact lenses in swimming pools should be controlled however, if be
inevitable, wearing circle contact lenses with low water content manufactured by the sandwich method may reduce the

problems.
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Table 1. The specification of circle contact lenses tested
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Table 2. The quality state of swimming pool water in Nowon-
gu citizens' sports center

Inspection items Criteria Results
Turbidity less than 1.5 NTU 0.4
pH pH 5.8 ~ 85 7.1
Uses of KMnO, less than 12 mg/L 1.6
Coliform bacteria less than 2 positive tubes 0.0

/5 tested tubes

Parameters Contact lens I Contact lens II  Contact lens III Contact lens IV Contact lens V Contact lens VI
Manufacturer ACUVUE Bausch&Lomb Interojo Bescon PolyTouch T.Top
Product name Define accent r]ilarteuﬁleik Jc.:zllzegl:;i Freeteen sense Magic eye black Tattoo black

Replacement schedule 1 day 1 day 1 day 6 months 6 months 6 months
USAN etafilcon A hilafilcon B metafilcon A poly HEMA - -
Pigmentation method Sandwich enczli\l/)[;cﬁgtion Dual slaaf;g:hield - -
Base curve (mm) 8.5 8.6 8.6 8.6 8.6 8.5
Water content (%) 59 59 55 38 - -

.. Iron oxide, Blue hema,
Color additives o L. -
Titanium dioxide

FDA listed color
additives
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Table 3. Usage state of circle contact lenses in swimming pools
Yes(%) No(%)

Questionnaire

Swimming pool experiences with contact lenses. 64.1 359

Subjective symptoms for circle contact lens wearers

at the swimming pool. 93.9 6.1

Experiences of re-used contact lenses that worn at

the swimming pool. 51.0  49.0

Subjective symptoms for circle contact lens wearers
when re-used contact lenses that wom at the 72.7 27.3
swimming pool.

ClearCL,

Circle CL,
53.8%

46.2%

Fig. 1. Types of contact lenses worn in swimming pools.

More than 6
months,

22.4%

2weeks,
12.2%

Fig. 2. Replacement schedule of circle contact lenses worn.
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Lessthan 1hr,

/ 0.0%

Overo6hrs,
28.6%

Fig. 3. Exposure time of circle contact lenses to the swimming
pool water.

Etc(misalignment, pain), 4.3%

Dryness,
32.6%

Fig. 4. Subjective symptoms when wearing circle contact
lenses in the swimming pool.

Dryness,

44.4%

Fig. 5. Subjective symptoms when wearing used contact
lenses in the swimming pool.
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Table 4. Statistical analysis for the change of refractive power
of circle contact lenses according to exposure time to
the swimming pool water

Refractive power (D)

Contact

Before After exposure

lens  exposure 2 hrs 4 hrs 6 hrs

I -297+0.06 -2.99+0.10 -3.08+0.11 -2.97+0.07
I -3.00£0.00 -2.94+0.09 -2.90+0.07* -2.90+0.05*
I -2.86+0.02 -2.87+0.06 —2.95+0.04* -2.94+0.07
IV -297+0.08 -2.99+0.04 -2.91+0.07 -3.00+0.09
V. -3.04£0.06 -3.04+0.11 -2.99+0.04 -2.96+0.07
VI -2.96+0.07 -3.10£0.16 -3.15+£0.15* -3.16+0.06*

Values were expressed as mean+SD.
*, p < 0.05, Significantly different from the value of before exposure
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Table 5. Statistical analysis for the change of water content of
circle contact lenses according to exposure time in
the swimming pool water

Water content (%)

Contact
lens Before After exposure
exposure 2 hrs 4 hrs 6 hrs
I 56.93+£0.52  56.71£0.62  56.15+£0.29  55.20+0.68

1I 57.15+0.32
oI 54.85+0.28
IV 35.23+0.46
v 33.35+0.07
VI 37.55+0.05

55.49+0.25*% 55.424+0.38* 55.11+0.29*
53.46+0.26  53.00+0.07* 51.82+0.09*
33.73+0.40 36.78+0.16  35.92+0.16
34.81+£0.12* 34.72+0.17* 33.72+0.36
36.65£0.23  36.37+0.35* 35.84+0.24*

Values were expressed as mean = SD.
* p < 0.05, Significantly different from the value of before exposure
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Fig. 6. Pigmented surface of circle contact lenses exposed to the swimming pool water for 6 hrs (x50).
A. contact lens |, not exposed, B. contact lens |, exposed, C. contact lens Il, not exposed, D. contact lens I, exposed, E. contact
lens lll, not exposed, F. contact lens lll, exposed, G. contact lens IV, not exposed, H. contact lens IV, exposed, |. contact lens
V, not exposed, J. contact lens V, exposed, K. contact lens VI, not exposed, L. contact lens VI, exposed
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Fig. 7. Pigmented surface of circle contact lenses exposed to the swimming pool water for 6 hrs (x500).
A. contact lens |, not exposed, B. contact lens |, exposed, C. contact lens |l, not exposed, D. contact lens Il, exposed, E.
contact lens Ill, not exposed, F. contact lens lll, exposed, G. contact lens IV, not exposed, H. contact lens IV, exposed, .
contact lens V, not exposed, J. contact lens V, exposed, K. contact lens VI, not exposed, L. contact lens VI, exposed
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SEMHV: 100kV | WD: 19.92mm

SEMHV: 100KV | WD:18.52mm of o ieen
EM MAG: 200 kx SEM MAG: 200 kx Dot: SE

SEMHV: 100KV
SEM MAG: 200 kx

C D.

SEQULTECH SEOULTECH

e
SEM MAG: 200 kx

SEM HV: 10.0 KV
SEM MAG: 200 kx

Fig. 8. Pigmented surface of circle contact lenses exposed to the swimming pool water for 6 hrs (x2000).

A. contact lens I, not exposed, B. contact lens |, exposed, C. contact lens I, not exposed, D. contact lens I, exposed, E.
contact lens lll, not exposed, F. contact lens lll, exposed, G. contact lens IV, not exposed, H. contact lens IV, exposed, I.

contact lens V, not exposed, J. contact lens V, exposed, K. contact lens VI, not exposed, L. contact lens VI, exposed
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