ISSN(print) 1226-5012
J Korean Ophthalmic Opt Soc. 19(1):23-30, March 2014 http://dx.doi.org/10.14479/jk00s.2014.19.1.23

=

ZoEAx 2|00 DIMIISE W FHHY

=

NIZE] ZH0] ARz

HHYH, L84, =&, olojd, AMY, Haet
A&7 e st 17348t
Fr920143 1€ 3Y), 8L (201493 3¢¥ 39), AAEL (20143 3¥ 15Y)

LR

BH: ¢ Apolie FeEd= welgFe) AN BE 95 vAYAFE B, TR Boby 2

uv)

WA X &G 7PH ] FadAle] dial GotR ) sttt Wl AAEdAe v ddAlTEse} A4 ZHE=

Z B8R AREHA T8 T3 TH AF5ES o83t FARIAY. EHAAHY|VZ 25+ 1°CAA &

HEH = A g FHAHAS A3} 2, lotrafilcon A, comfilcon A, balafilcon AR E 2] A=E QlFF
e

9o 142 B RN F A=

= A
7o =2 Xﬂ 2 711]%‘0
o

A= pegdoz st NHaLS vttt 2 FYEN= e
[HGGA F=7F A AFS oAlFoI e £ vAddAsERY AUSAA F5
Atk FHAEE SAY A9 dAH R LxEJ=E HEF ¥ e

LI A=

|
FEFEY WS & ANen, dzd JFd @A AAEn 24 dyelMs o] ¢ v A
o

Fol WA AARg) O % )
$ ERFYo] o), BugHo] thas

VA7 des vl

g

% 5 gl AE: TUEd= B8 ANDA FET £ A
= Qe v A3 Bl kol AHY B el Az Y4B

FHlof: FHEM= B8, AlHY, mAYAEE, FHAY, AHEA

M B sk AJo] opd U WIS ZHA "ot EHAE 4] v
AJAFEE 71H o2 sl ==, AlHgdA <
FZYEN = ARG STt wet Y EN= #e FE7} FolEsE WS HAsitt vAddAsE
gt FAE A STkt o FHENZ #= 712 of goi2¥ EHo| XeEI ORT ¢ H2 FEolA
o g HE8ES ARSaln T ERIZ] Fiol uebA + olu] X3ty FHo=E Q3 T k2 dAst
© Al #HYEF ARt A WS AHESH Al FAES A7 A48 AHEHE Yehdg 7] 93]
T git) FHEI= #E8F o2 AFA|, Tl AAA A e AMEdA w2t vAAsERY T =
Al, BEA, &5A, W7d Fo] Jon, HITole =E ofof gt} wj QA s e FHEZ= 1]7921]_4 pH,
7)%50] Huqzl ThHE A golo] @o] ARRH T glTt. ol Toll o B JFS e FHEIN= A
THEN= AYEF T MF e H2Fo= A]‘&Qb Al ZHol|= AHSGA] <ol Aeo|gA, ehzd, WA|AS
A= ‘Q;g T o) 484 8AoA L= A, B E450] FAHEAANeH o]Hg AAEe] AR A
Wie A5A320 739 v (micelle)ys ?ﬁ"qﬂ‘jr.[l’zl U]/‘é] SAgst A FEFs = 5 ok A T A
S AALZA AHEALS}E BE S o] Fe=H o] mAdS ¥ o] MHHolgtx AF A0l kA AFHHo| o 4
Adat7] 918l =2sljord AHEgAe] HA vEE v At
AAI B (critical micelle concentration, CMC)2}al gt} 48 ARG AA e He SHEA=Z He]|SF ¥ olye} &
o] nAUA T o]2A =H AHFHo|y T, #} A, OokE FolxE Wol 2ko]al glon, xp=F/doly
7154t 3 2 EE3tEE AAs A wiskelA He HE54 954 59 25Aske] 913 do] HE3] A7
o], o] 59| ¥s} Aol M et nddAl s EE o= 3 Sk ZHEZ] Ag- A= TAME AlFeE QI

*Corresponding author: Mijung Park, TEL: +82-2-970-6228, E-mail: mjpark@seoultech.ac.kr
HE =20 2LIHSS2 2013E T =05 SHISISHSI0IN AAOZ HHEIRIS

23



24 HEY, , 4,
stod AHEd Aol AF woll HEL 3ol AAAT,
THe2] -84 o] /\]'9“01 S7Hel me} woll AlEd JE&

o] &= 7Fs/do] SV wEb FUER= e
B30l tigk MAY &5 HAF AAHY B8] diFH
I QAAEE FA) Fujell A AlF RS QIS 7HAl AlE ol
BEHAM AAs AAPHO R AAE ] e AlEHS
oy} Bl

£ AFeAe AEEI e AE 7sS 7R ZHE
A= #AY-8Fo /‘ﬂzl < PAdAEE PPy, 9%
g by, d=zof 32E did MHEs Jrpies &
3t & ol *ﬂ’d‘—"ﬂ H7PH Tl FABAE e AE
ol AlH &5 Hr7PioEa o] &g tigh 7l
< Yotz St
i 3

1. CcHet

A ol o2l %QE{*] #e&d F AN
Aol AXE 22415 AAst MALATES AL
5 = A R = A A]-’JTO] ZHENZ= #8HS &5
HE e & doZ AFS A5t S8 3=E
ol A AG Tl AREE FHEN=E AeEslol=2

Z]A <21 lotrafilcon A, comfilcon A, balafilcon A AZE
AME-EF O (Table 1), DA A Ao AME-H #HE]8-q-L
xuAEo] gE F AES dolZ AU tHTable 2).

7, B4, 0ot AN, A4z, uhe)g

[eE)

Table 2. Lens care regimens used in this study

Product Component

POLYQUAD® 0.001%, ALDOX® 0.0006%,
HydraGlyde®, Citrate, Tetronic 1304, Boric Acid

OP

Hyaluronan, Sulfobetaine, Poloxamine (1%), Boric
BT acid, Sodium borate, Edetate disodium, Sodium chloride,
Polyquaternium (0.0001%), PHMB (0.00013%)
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Table 1. The general properties of silicon hydrogel contact lenses investigated

. Air Optix C e 6] . (78]
Proprietary Name Night & Day!**! Biofinity Purevison 2HD
USAN lotrafilcon A comfilcon A balafilcon A
Manufacturer Alcon Cooper Vision BAUSCH & LOMB
1 I I
FDA group Low water content Low water content Low water content
Non-ionic Non-ionic Ionic
Water content(%o) 24 48 36

25 nm plasma coating with

Plasma oxidation

Surface treatment high refractive index None process
Base curve(mm) 8.6 8.6 8.9
Diameter(mm) 13.8 14 14
Oxygen permeability
(x107"(cm?/sec)(ml Oo/ml x mmHg)) 140 128 »
Center thickness (mm) at 3.00D 0.08 0.08 0.09
Oxygen transmissibility
(x10~(ecm/sec)(ml O,/ml x mmHg)) 175 160 10
Modulus (MPa) 1.50 0.75 1.06
Recommended replacement schedule 4 weeks 4 weeks 4 weeks
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S THTable 3). ZRIEAN= H]8-Hof| xgt=o] Q= Al
HEJ A F Polysorbate 80, Polysorbate 20, Poloxamer
407(F127), Poloxamer 237(F87), Poloxamer 338(F108),
Poloxamine(T1107), Poloxamine(T1304), PEG-400, tyloxapol
o MAJAFE e 22 12x10° M, 6.0x107° M,
28x10°M, 9.1 x107° M, 22x 107 M, 4.6~5.6 x 107 M,
125x 102 M, 1.8 x 1074 MZ ZAFE T,

THEA= #2849 AAGA] TS AR 2
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Table 3. Critical micelle concentration of surfactants and its actual concentration in contact lens care solutions

Critical micelle Concentration in lens care solutions
Surfactant concentration Product ™ Whether or not meet its
™M) critical micelle concentration
Polysorbate 80 12x107 Q? 13x10°° under
FM? 8.1x107 over
Polysorbate 20 6.0x107°
NS® 8.1x1073 over
HI* 7.9 x 1077 under
NS® 6.3 x107° over
AQ? 7.9 %107 over
Poloxamer 407(F127) 2.8x107°
ZR® 2.4 x107* over
DE? 4.0x10™ over
CE? 4.0x 107 over
Poloxamer 237(F87) 9.1x 107 Cp? N/A
Poloxamer 338(F108) 22x107° DL? N/A
BT N/A
RH?* N/A
Poloxamine (T1107) 4.6~5.6 x 107
RS? N/A
P? N/A
OR* N/A
Poloxamine (T1304) 4.6~5.6x 107 OE?* N/A
op? N/A
FM? N/A
PEG-400 1.25x 107 FC® N/A
BA® N/A
Tyloxaol 1.8x 107 T N/A

*Multipurpose solution, °Cleaner, “Soaking solution
N/A, not applicable because of no information
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Table 4. Surface tension of contact lens care solutions
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Use Product Surface tension (mN/m) Use Product Surface tension (mN/m)
at 25+ 1°C at 25+1°C
Distilled water 72.15+0.06 OR* 34.39+0.05
LK® 24.70+0.30 OP* 34.79+0.08
FCP 26.6410.53 DE* 37.86+0.06
BD" 27.42+0.15 BJ 39.39+1.07
cc 29.24+0.61 AQ* 39.50+0.52
Hard lens veb 34.60£031 g?ﬁkifg:) BT* 40.81£030
(10 kinds) BL® 37.46%0.06 RS* 4136+0.07
TT 38.17+0.67 RH* 41.59+0.14
pc 38.22+0.10 Cp* 44.08£0.09
pe 42.26+0.21 NG* 44314048
FM* 43.22+0.42 FF* 45.99+0.15
BMP 32.56+0.05
All o 43.79+0.12
(4 kinds) HE* 44.87+0.57
N* 45.1710.45

*Multipurpose solution, °Cleaner
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Fig. 1.
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Fig. 2. The cleaning efficacy of MPS on silicone hydrogel
lenses after the cleaning according to the manufacturer’s
guideline.
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The Correlation between Critical Micelle Concentration/Surface of
Contact Lens Care Solutions Tension and Their Cleaning Efficacy
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Purpose: The present study was aimed to figure out the correlation amongst the evaluation methods for critical
micelle concentration, surface tension and protein cleaning efficacy to evaluate cleaning efficacy of contact lens
care products. Methods: The critical micelle concentration of surfactants and the actual concentration of
surfactants in contact lens care solutions were investigated by employing references published and related
information. Surface tension of contact lens care solutions was measured by surface tension device at 25+1°C,
and contact lenses made of lotrafilcon A, comfilcon A and balafilcon A were washed with contact lens care
solutions after the incubation in artificial tears for 14 days and their cleaning efficacy was compared. Results:
Among the 22 contact lens care products, 9 products provided the label of the concentration of surfactant, and 7
products showed higher concentration of surfactant than the critical micelle concentration reported in references.
As a result of measuring surface tension, the surface tension of lens care products for soft contact lens was
generally lower than other care products. When examined the removal effect of protein deposited on lens surface,
it was known that the care products having lower surface tension showed higher protein removal efficiency.
Conclusions: The surface tension is low when surfactant concentration in contact lens care solutions is high, and
the removal effect of protein deposited is accordingly increased with the decrease of surface tension. Thus, these
indicate the correlation amongst the evaluation methods for cleaning efficacy.

Key words: Contact lens care solution, Cleaning efficacy, Critical micelle concentration, Surface tension, Surfactant
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