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Purpose: The present study aimed to survey the different types of solutions likely to be used for the daily care of soft contact
lenses (hereinafter soft lenses), and to identify the changes in the parameters of soft lenses when exposed to these fluids.
Methods: The different types of solutions were surveyed in a total of 357 people. The changes in six soft lenses made of
different materials, with wetting agent and the presence or absence of pigmentation, were evaluated by measuring the refractive
power, total diameter, base curve, water content, and thickness after exposure to 5 different types of solutions for 24 hours.
Based on the standards of the Korea Food and Drug Safety Ministry (KFDA), the extent of changes in the parameters (outside
or within the allowable range) and the statistical significance of these changes were assessed. Results: According to the survey
results, 108 respondents (34%) kept soft lenses in solution(s) other than the multi-purpose solution (MPS). In addition, 78% of
these (84/108) had experienced side-effects. The parameters of soft lenses exposed to different solutions varied depending on
the lens material, pigmentation, and addition of a wetting agent; the changes were not consistent. The soft lenses exposed to tap
water and artificial tears showed statistically significant changes in the parameters, and some of these changes were outside the
allowable range; however, the changes in parameters of soft lenses exposed to 2 MPS and saline were not significant. In
addition, the type of lens material also affected the degree of change in parameters of soft lenses when exposed to solutions;
however, the addition of pigments to the material did not affect this change. Conclusions: The change in lens parameters were
affected by exposure to various solutions. Therefore, an education on proper solution use should be provided to lens wearers, in
order to prevent the side effects caused by wearing soft lenses with altered parameters.

Key words: Soft Contact Lenses, Lens parameters, Daily Life, Actual State of Use, Lens Management Solutions

M B < FEueEtY A F o oFE A (o] 8t 21 2FA. Ministry
of Food and Drug Safety; The MFDS) 4} o}lU2} Inter-

FHEAN == HA, TR 2 754 WHellA &30 national Organization for Standardization(®]3} ISO)U v]=
2 sk Qlo] |l YA ARgo] STk Food and Drug Administration(®]3} FDA)Ol A 3kl )
Utk AZEFUHE-NZ(o]5} AZEZ) 2EAL] T thilo]gjgt 7|Ee FHEMNZE T3 HAFAQ0 wAA
o] tHEA A& A (¢]a} theAEH)S FalA AlH, BE, Hou} S 283 T1E]aL AR Ao s ¢
A%, e o #YE shaL Jlom, o] JRorE A A REEA] Z|AHAoF gt} SlA[RE 7FE A o2 AlxH
AEGA, A, A, A5 2784, ZEAAA Fol g LTEAZTE Aifo| Mo 2E, 2rof e FH 84
frEfo] ot o]2gt §AEL FEY TYS AFES 1A o SJafix] GEAm ol dl=o) A, gk o] A4 W=
s17] 913l 0.9% FIPIEFS HIEst i, ARA o o] FEAR F3 o7 WHalE 4= qlujar s
T, AR SOl AHg R X o] glojof shH pH uf SPlo] At oftH Az 9 sl S AR AZE
AA] bl FA7E gle MY ks 7HAoF gk A=ze QA s 59 Zfolof TS BT A H

[€]
sz ez sepHlle ARG, SAFA, 389, Aol Aadt, FEW7o] Haiste] A=) ol ws)
S, =4Y To] 3o, s8-eatet Ahd Vet 7} z#Ee ZeE Bad uf Qi)

*Corresponding author: Mijung Park, TEL: +82-2-970-6228, E-mail: mjpark@seoultech.ac.kr
Authors ORCID: https://orcid.org/0000-0001-5861-0969, Phttps://orcid.org/0000-0001-8094-7795, “https://orcid.org/0000-0002-4645-7415, °https://orcid.org/0000-0001-8786-2815
=2 =20 22HS2 20195 SI=0t2SIS| SHAISISHSI0IN HAEHEIRIS.

119


https://crossmark.crossref.org/dialog/?doi=10.14479/jkoos.2020.25.2.119&domain=http://jkoos.or.kr/&uri_scheme=http:&cm_version=v1.5

120 Suk-gee Lee, Sang-Ho Ahn, So Ra Kim, and Mijung Park

S EZ] Byl AH-E £ Qe S LXER
= SRHE ¥gte] A 9] Gk 7ol e
™, A2 Qlste] woll FARE AL 5 ok ol &
A7elNE DI AT = Sl Aol
AU EARE AAjelal B9 §A 50 H3] ATEN=E

SRS o] S8, 248, A, A7, 35

£ WslE ot S,

1. 42 =AHOH

A %ﬂ@ﬂ%ﬂ]“

HQ
—_—
o

E] )|||:|

S
5, A= 2877 Ay, I;]_E_XJJ,}‘:QB_OH )
)]

2. M3 jA AZEAUX

ng 9 ol WE wAE

AABIATE F 355021419, o] 2147)
% 1845} a, AEU8Le Hga=

=

AT

T AF F2) e 2T EA=O)F FYUz) 4%
_,4_ u]g_ 7431 )\J.E_if_glng_gﬂzp]a—]. Mi%%ﬂi £S5 A
Aot F 63 2= st i =2 A,
S8 G 1 2 3 4% S04 Aol7h ek 4

FAdze FHAUR 42 AZFAZ 2202 LA

AP

o Ade] Aol sfol=2A Ado] 4%, Ae)Eslo]

Table 1. Soft contact lenses used in this study
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Lens ET ETC HF HFC SE DE
Brand name Moist Define Softlens Naturelle Oasys Total 1
Manufacture Johnson & Johnson vision Bausch & Lomb Johnson & Johnson vision Alcon
USAN' etafilcon A hilafilcon B senofilcon A delefilcon A
Pigmentation Clear Circle Clear Circle Clear Clear
Water content (%) 59 59 59 59 38 33
Total diameter (mm) 14.2 14.2 14.2 14.2 14.5 14.1
Center thickness (mm) 0.084 0.084 0.090 0.090 0.085 0.090
Base curve(mm) 8.5 8.5 8.6 8.6 8.5 8.5
FDA* Group 4 4 2 2 5-Cr 5
Monomer HEbMAa ) HEbMAa ) HEMAad HEMAad Silicone hydcrogel Silicone hy:irogel
+ MA” + PVP* + MA” + PVP + NVP + NVP + PVP + PC

“hydroxyethyl methacrylate
®methacrylate

poly vinyl pyrrolidone
4N-vinyl pyrrolidone

¢ phosphatidyl choline

United States Adopted Name
*Food and Drug Administration
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Table 2. Solutions used in this study

Solution Tab water Eyeyou Express Pure Moist Numaren Eye Drops
Manufacturer Arisu (Korea) HUMANBIO (Korea) ALCON (Korea) HANLIM (Korea)
Myristamidopropyl
Calcium Carbonate, Dimethylamine Myrllstamldopr.opyl
. S . . Phosphate, Dimethylamine Dextran-70,
Main component Chloride ion, Sodium chloride .
Sulfate ion Polyquaternium-1- Phosphate, Hypromellose
130%, HydraGlyde

Disodium edetate,

Hydrogen Ilon,

Disodium Edetate
Hydrate, Sodium
chloride, Hydrochloric

Sodium citrate,

Sodium chloride, Disodium Edetate

Hydrate,

Potassium Aminomethyl . . .
PermanganateAlu: Propanol Sod}i/um acid, EOBO-4, sodium chloride,
Other component g Purified Water p > Sodium citrate, borax, Benzalkonium
minium hydroxide, . ) .
. . . Sodium hydroxide, chloride,
Trihalomethane Hydrochloric acid, . . ;
. . . Propanol, Purified Boric acid,
Chloroform Sorbitol, Boric acid, . . . . .
. sorbitol, Boric acid, Potassium Chloride
Poloxamine 1304 .
Poloxamine 1304
pH 6.3 6.2 8.0 7.8 7.1
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Table 3. Characteristics of contact lens management

Suk-gee Lee, Sang-Ho Ahn, So Ra Kim, and Mijung Park

Solutions Daily-disposable Over 1 week*

Number of answers (%)

Solution —
Daily-disposable

Over 1 week*

Artificial tear 51 (16) 51 (17)
‘ ' Saline 50 (16) 48 (16)
SOI““":)‘; 1‘\‘;;2 instead 108 104 Drinking water 31 (10) 30 (10)
Tab water 14 (4) 18 (6)
Etc 502 4 (1)
Only use MPS* 213 202 None 213 (66) 202 (66)
Total 321 306 Total 321 (100) 306 (100)
’fSoft contact lenses worn more than one week
"Redundant answers allowed
*Multi-purpose solution
Table 4. Change in the refractive power of soft contact lenses
Total refractive power
Lens D (%¥)
Tab water Saline Artificial tears MPS-1 MPS-2
ET -2.75+0.00 (—11.29)*"  -3.15+0.14 (1.61) —3.0540.11 (-1.61) —-3.00+0.18 (-3.23) —-3.00+0.00 (-3.23)
ETC —2.65£0.14 (-11.67)*"  -3.10£0.14 (3.33) —2.95+0.11 (3.33) —3.00+0.00 (0.00) —-3.05+0.11 (1.67)
HF —3.00+0.18 (0.00) —-3.05+0.11 (1.67) —3.00+0.18 (0.00) —2.9540.11 (-1.67) —-3.10+0.14 (3.33)
HFC —2.95+0.21 (0.00) —-3.05£0.21 (3.39) —2.85+0.14 (-3.39) —2.95£0.11 (0.00) —2.95+0.11 (0.00)
SE —3.05+0.11 (-1.61) —3.05+0.11 (-1.61) -3.10+0.22 (0.00) —3.10+0.14 (0.00) -3.15+0.14 (1.61)
DE —3.00+0.00 (—1.64) -3.15+0.14 (3.28) —3.00+0.00 (—1.64) -3.15+0.14 (3.28) —2.9540.11 (-3.28)

*p <0.05, significantly different from the value measured in MFDS standard solution by non-parametric test

fout of the MFDS’s standard,
*relative change of refractive power
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Total base curve

Lens mm (%)
Tab water Saline Artificial tears MPS-1 MPS-2

ET 8.84+0.14 (4.62)*" 8.48+0.14 (0.36) 8.74+0.21 (3.43)*" 8.45+0.04 (0.00) 8.47+0.04 (0.24)

ETC 9.07+0.27 (7.98)*" 8.51+0.05 (1.31)* 8.78+0.10 (3.21)*" 8.17+0.08 (-2.74)* 8.22+0.03 (-2.14)*
HF 8.67+0.29 (5.60)*" 8.34+0.09 (1.58)* 8.45+0.04 (2.92)*" 8.07+0.03 (-1.71)* 8.04+0.02 (-2.07)*
HFC 8.13+0.14 (-0.85) 8.13+£0.03 (-0.85)* 8.38+0.04 (2.20)* 8.08+0.03 (—1.46)* 7.98+0.03 (—2.68)*
SE 9.02:+0.32 (7.98)*" 8.95+0.14 (5.92)*" 8.67+0.24 (2.60) 8.56+0.07 (1.30) 8.66+0.04 (2.49)*
DE 9.10+0.07 (3.17)*" 9.04:+0.07 (2.49)*" 8.96+0.02 (1.59)* 8.73+£0.04 (-1.02) 8.98+0.03 (1.81)

*p<0.05, significantly different from the value measured in MFDS standard solution by non-parametric test

fout of the MFDS’s standard,
*relative change of base curve
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Table 6. Change in the diameter of soft contact lenses

Suk-gee Lee, Sang-Ho Ahn, So Ra Kim, and Mijung Park

Total diameter

Lens mm (%¥)
Tab water Saline Artificial tears MPS-1 MPS-2

ET 14.54+0.11 (4.30)"  14.02£0.04 (0.57)*  14.04%0.05 (0.72)* 14.000.07 (0.43) 13.94+0.05 (0.00)

ETC 14.62£0.04 (5.03)*" 14.06+0.05 (1.01)* 14.04+0.17 (3.16) 14.04+0.05 (0.86)* 14.02+0.04 (0.72)*

HF 14.12£0.08 (1.58)*"  13.86£0.05 (—0.29)  13.98+0.04 (0.58)*  13.68+0.04 (~1.58)*"  13.58+0.04 (-2.30)*"
HFC 14.1240.13 (1.73)*" 14.00+0.00 (0.86)* 13.98+0.04 (0.72)*  13.64+0.05 (=1.73)*"  13.62+0.04 (~1.87)*"
SE 14.2240.22 (2.01) 14.20£0.14 (1.87)  14.36£0.09 (3.01)*  14.08+£0.04 (1.00)* 14.18+0.04 (1.72)

DE 14.12£0.04 (-0.28)  14.10£0.00 (-0.42)*  14.16+0.05 (0.00) 14.20+0.07 (0.28) 14.10+0.00 (—0.42)*

*p<0.05, significantly different from the value measured in MFDS standard solution by non-parametric test
fout of the MFDS’s standard,
*relative change of diameter

Table 7. Change in the center thickness of soft contact lenses

Total center thickness

Lens mm (%¥)
Tab water Saline Artificial tears MPS-1 MPS-2

ET 0.069+0.002 (10.93)*  0.070+0.002 (13.18)*  0.063+0.001 (1.29)  0.067+0.002 (8.36)* 0.065+0.002 (4.18)
ETC 0.073£0.002 (6.76)* 0.066+0.002 (7.65)*  0.074+0.004 (7.65)*  0.067+0.003 (-1.76)  0.057+0.001 (-15.59)*
HF 0.082+0.002 (2.74) 0.073+£0.001 (8.48)*  0.085+0.002 (5.74)*  0.086+0.002 (7.23)* 0.083+0.002 (3.99)
HFC 0.090+0.003 (13.67)*  0.083+0.003 (8.61)*  0.085+0.001 (7.09)*  0.078+0.001 (-0.76)  0.085+0.002 (7.34)*
SE 0.077+0.005 (6.76)*  0.080+0.003 (29.58)* 0.073+0.005 (17.68) 0.078+0.002 (25.40)*  0.069+0.006 (10.29)*
DE 0.085+0.010 (5.74) 0.084+0.004 (0.75)  0.085+0.001 (5.49)  0.080+0.003 (-0.75) 0.081+0.003 (1.00)

*p<0.05, significantly different from the value measured in MFDS standard solution by non-parametric test
fout of the MFDS’s standard,
*relative change of center thickness
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Table 8. Change in the water content of soft contact lenses

Total water content

Lens % (%*)
Tab water Saline Arttificial tears MPS-1 MPS-2

ET 60.85+0.82 (6.37)*" 56.43x1.65 (-1.36) 60.063.76 (5.00) 57.87+0.53 (1.16) 56.09+0.94 (—1.94)
ETC 61.22+0.94 (7.51)* 55.62+2.06 (-2.33)  61.55+1.02 (=5.93)*" 57.2240.61 (0.49) 57.84+0.74 (1.56)
HF 58.08+1.76 (1.44) 57.56+0.26 (0.54) 59.58+0.84 (4.07)*" 56.00+0.85 (6.30)* 56.42+0.79 (8.32)
HFC 59.50+4.96 (5.40) 57.724£0.65 (2.24)*  60.01£0.80 (6.30)*" 56.62+0.55 (0.29) 56.15+0.80 (0.54)
SE 33.49+2.90 (-9.24)*" 36.37+1.16 (-1.42)  36.23+0.88 (—1.80) 36.59+0.50 (—0.84) 36.91£2.40 (0.03)
DE 29.35+1.47 (-8.32)*" 30.34+0.84 (-5.24)  34.68+1.38 (8.32)*" 31.31£1.09 (-2.20) 31.97+1.07 (-0.15)

*p<0.05, significantly different from the value measured in MFDS standard solution by non-parametric test

fout of the MFDS’s standard
*relative change of water content
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