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Purpose: This study aimed to evaluate the effects of cleansing products on the parameters and pigmentation of circle soft
contact lenses (hereafter, circle lenses). Methods: Circle lenses made of hilafilcon B and etafilcon A were exposed for 30
minutes to phosphate-buffered saline (PBS; control), cleansing foam, and cleansing oil. Changes in water content, central
thickness, back vertex power, total diameter, and base curve were measured. Pigmentation patterns were also evaluated
based on whether the lenses were cleaned with a lens care solution after exposure. Results: Compared with the PBS as the
control, both lens materials exhibited significant changes in all parameters after exposure to cleansing foam and cleansing
oil. Greater changes in parameters and pigmentation patterns were observed in lenses exposed to cleansing foam than in
those exposed to cleansing oil. Without cleaning, residual cleansing products remained on the lens surface, appearing as
cracks or thin films over the pigmentation. However, after cleaning with a lens care solution, no residues were observed on
the lens surface. Conclusions: The parameters and pigmentation patterns of circle lenses were more affected by cleansing
foam than by cleansing oil. These findings suggest that prolonged exposure to cleansing products may lead to improper
lens fit due to parameter changes and compromise safety through changes in pigmentation patterns.
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Table 1. Specifications of the circle soft contact lenses used
in the study

Brand name Naturelle Define

Manufacturer Bausch & Lomb  Johnson & Johnson
USAN Hilafilcon B Etafilcon A
Pigmentation method Micro-encapsulation Sandwich
Water content(%) 59 59
Total diameter(mm) 14.2 14.2
Center thickness(mm) 0.09 0.084
Base curve(mm) 8.6 8.5
FDA Group 2 4
Monomer HEMA® + NVP*  HEMA® + MA® + PVP*

*hydroxy-ethyl methacrylate
’N-vinyl pyrrolidone
‘methacrylate

4poly-vinyl pyrrolidone
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Table 2. Ingredients of the cleansing foam and cleansing oil

Ingredients

water, sorbitol, glycerin, butylene glycol, dipro-
pylene glycol, sodium methyltaurate, lauryl
betaine, lauric acid, arginine cocoate, myristic
acid, fragrance, pentasodium pentetate, poly-
Cleansing foam quaternium-7, sodium benzoate, sodium metabi-
sulfite, potassium hydroxide, bis-ethoxydiglycol
cyclohexane 1,4-dicarboxylate, citric acid, sodium
acetylated hyaluronate, sodium hyaluronate, sericin,
potassium sorbate, tocopherol, limonene

glycine soja oil, Corylus avellana seed oil,
sorbeth-30 tetraoleate, Vitis vinifera seed oil,
vegetable oil, Olea europaea (olive) fruit oil,
caprylic/capric triglyceride, Citrus aurantium
dulcis (orange) peel oil, Olea europaea (olive)
husk oil, Simmondsia chinensis (jojoba) seed
oil, Lavandula angustifolia (lavender) oil, squalane,
Melaleuca alternifolia (tea tree) leaf oil, water
(aqua), butylene glycol, tocopherol, Helianthus
annuus (sunflower) seed oil, Oenothera biennis
(evening primrose) oil, Camellia japonica seed
oil, Orbignya oleifera seed oil, Oryza sativa
(rice) bran oil, Argania spinosa kernel oil,
isoamy| laurate, Aloe barbadensis leaf extract,
glycerin, decyl glucoside, Ginkgo biloba leaf
extract, Saponaria officinalis leaf extract, malto-
dextrin, Camellia sinensis leaf extract, 1,2-
hexanediol, rice ferment filtrate (sake), limonene,
linalool

Cleansing oil
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Table 3. Survey responses on the usage of contact lenses
and cleansing products

Category Answer No. of subjects (%)
Types of contact lenses Disposable 162 (73.0)
most commonly used Reusable 87 (39.2)
Foam 179 (80.6)
Types of cleansing Oil 98 (44.1)
products most commonly Water 42 (18.9)
used Tissue 35 (15.8)
Etc 31 (14.0)
claning produc while Y6 150 (67.6)
1nE P No 72 (32.4)
wearing contact lenses
Experience of subjective Yes 174 (78.4)
symptoms after exposure
. No 48 (21.6)
to cleansing products
Lo Stinging 132 (59.3)
szrfls t‘;fnss‘l?s:tge Irritating 112 (50.4)
cl}éanI;in roducts Blurry 110 (49.6)
&P Dryness 99 (44.7)
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Fig. 2. Center thickness of the circle soft contact lenses
after exposure to cleansing products.

: p<0.017, significant difference in measured values
between lenses exposed to each solution
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Fig. 3. Refractive power of the circle soft contact lenses

exposure to cleansing products.

after exposure to cleansing products.

: p<0.017, significant difference in measured values
between lenses exposed to each solution
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: p<0.017, significant difference in measured values
between lenses exposed to each solution
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Fig. 4. Total diameter of the circle soft contact lenses after
exposure to cleansing products.

: p<0.017, significant difference in measured values
between lenses exposed to each solution
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Fig. 7. Representative SEM images of the pigmentation patterns and surface of the circle soft contact lenses after
exposure to cleansing products followed by rinsing with PBS.

C.

A. Hilafilcon B exposed to PBS, B. Hilafilcon B exposed to cleansing foam, C. Hilaficon B exposed to cleansing oil,
D. Etafilcon A exposed to PBS, E. Etafilcon A exposed to cleansing foam, F. Etafilcon A exposed to cleansing oil
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x 500

x 50
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Fig. 8. Representative SEM images of the pigmentation patterns and surface of the circle soft contact lenses after exposure to
cleansing products followed by cleaning with a lens care product.

A. Hilafilcon B exposed to PBS, B. Hilaficon B exposed to cleansing foam, C. Hilaficon B exposed to cleansing oil,
D. Etafilcon A exposed to PBS, E. Etaficon A exposed to cleansing foam, F. Etafilcon A exposed to cleansing oil
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