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A study on the anti-fogging on the surface of ophthalmic lens
using super hydrophilic materials

T W TR T WG A - O
oy B _ oy F . T 7 W I =
alh] ﬂulwroil,MM (Y ﬂl,ﬂLmE ol
e o CRRC M R S b
BFETE T W™ = oy = o ~ o &R )
R T oo B X T E oy MR © % g o
o o) /mmM =0 H T e ) ol = iy B oo N do EL 3 FHo
TWET By o e = XD AL
. < g o <Ak g T H X o o
P B oy = o — = o T o T ~ ot
Mg RN TS RN A i oW W
T oo DT W %LEQ o X o TN & D <
=T IEE JE T e R 2 P
ST g oo MHLN%T T N TR 1 T oSN
N &~ om W ol B o T AR < o S o e 0
)] to] Al = G B —_ o) .- = oo o BR 3
o H e g M . - R NN FE oo A
A A S m N ooy ogs X S b S
SETYELL FRTgBlTES SRRy S
! B wm Np ER T ©on B T o X oo o 2 Nr < ﬂ%
w N Ak B Mo ) B P P 2o 5 L
BRI E A g 0N A S K
ﬂﬁo_iwmur]ﬁr% o%uuﬁi,iau%mﬂ ﬂ.ﬁ@
pE e By T M e mwz s E = *Z
2 N S ~ o] - moN S W W A S
T oo B 2 v ol T Rojod —~ Q
[y e LC ‘yAI o = I o~ ,CI E..m N wﬁ == ,_ﬁ o T .A# v =]
e 50 ook Mo — NMoe X g
wu._&.momigﬁi 20N . B X" - TN g
¥y Ty =X ET o 9 M H o o W O
ToE P g E
ﬁodﬂ_nmo__n .zﬂ
er]ﬂmo:Lau‘l_/r]
= X o 5 XA g -
o 2 N I ol WE ST mMMT W MT o NT
%auwrﬂmq.%u ol B R ol o T W o= e & %
%Wﬁ%%ﬂ% Ny o) T 1 IH BF %V@EW%E
a N ) ook o oy @ X o TO o [ B 2 o o =
AN do o) W o N N o mnzoﬁ%ﬂoo.w
ar%uoi7u% " N N R _odlu,_
e O R m e N o oy Mo =N m
wooop XEjod ot M/ﬂr wjr = o = 21 o N o o
ﬂlelmuﬁ])lo‘_ A .,mVILt il — ,lnnoEoT.C ol
— N _ XX T O o = W 3 BRI o W
o E.E ~ 0 lnwo ~H l ul ‘a L.E ,._mﬂ HE HO —_— _ﬁ.o
do ™. -~ ¥ J|Lf‘a‘l_l d.ﬂoil 0
cefrrrl , FREL ZLE ATaadss
s 3 i R L : ®o=
IR RN v T Y r gD e o TR
A Mo = <] ~ B T — ok = X Mo — Rn
U o B & A S IS il - W T = o}
Pool N W o TR : mougmt Laemn]r o) — op mn
i B T — = M P = E 5 g D = ° S 7
= E o ™ J W= %0 == = B = B %
° M -5 o W5 W N = m o X X
91r;oT‘mv_l1r1r - ﬂiﬂ ]mmﬂ,ﬂl O.»,..&.o En_ OLJ"‘J!_O‘WD
=R N R R - S | B N
SN EN R N oo ® TN ooy oo TRy
eI oo B E w0 K o
Wop B o s x 7 o K S s KGR eN)
B o R K E SN ol
T AT G g ® T B T R
TR R WY No oo = —
oL g X0 X S N
HPe @ el PRexs T X E
WX o % T o i TN T DO

3M

L

R

Fluorosurfactant=

Diglycerol,
Novec FC-5130(Anionic Type, Active 25%)= A&

Span203}
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Table 1. Compositions of super hydrophilic solutions

Component(g) A B C D
Tween40 0.1 0.1 0.2 0.1
Span40 0.2 0.1 0.0 0.1
Diglycerol 0.1 0.1 0.1 0.0

Table 2= Table 13 L&A WHENoHY, ZE
Ao fluorosurfactant?! FC-5130S Y1 HE=7ZF
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Table 2. Compositions of super hydrophilic solutions with FC-5130

Component(g) AF BF CF DF
Tween40 0.1 0.1 0.2 0.1
Span40 0.2 0.1 0.0 0.1
Diglycerol 0.1 0.1 0.1 0.0
FC-5130 0.1 0.1 0.1 0.1

2.3 A 9 #4717]

234 AA e FTIR A3 $189 Thermo
Fisher ScientificAF®] Nicolet 5700 FTIR (Fourier
transform infrared) 71715 Al-§3le] =9 ER W3}
£ ATR-FTIR (Attenuated total reflection-Fourier
transform infrared) spectroscopy® &2 =73}
Germanium (Ge) Z24S AF&3te] 4000 cm*
400cm ' W91 94 (wave number)oll A 4 cm! E-3
TOoR 1283 278t SA AT

HEZ 24L& contact angle meter(Model
CAM-Micro, Tantec Inc.)E A+&3tcth HEH57&
half angle W o2 73 }H3].
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t} o] Age d=AdxTE KS G 3307:20092] <2H7
& 59 AA AFEHFA wet A sk o6l

AAY WAA 2AERE 2315 A9 Az W
How Azxg AAd BHA =4S A&
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AL A= we] o]l oF 10%7F &9 =&
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3.1 FTIR-ATR A ~H9EH =4
ZZ AA(AF, super hydrophilic solutions with
FC-5130)9 i3t FTIR-ATR =¥ E#$S Fig. 1l
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Fig. 1. FTIR-ATR spectrum of overbased calcium sulfonate

before conversion.

IR 9 9(4,000cm 500cm Hell A vebd A~ EF]
olt}. 3= 9] Wavenumber 92+ 2z+zF 3300 cm ),
2940 cm!, 2,860cm'elEl, o] A ¥=ZE C-H
bondingoll &3 ¥ A E o] AXt}. Wavenumber 9 X
7} 1,735cm ¢l ¥ A% C=0 bondingell <& A=
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2021 A=Abetr| a7 o

A AR 77zt Wavenumber 1,650cm !, 1,510cm o]
9+ ¥ =+ C=C bonding®l &3 Ao =z o Axt}
Fg 1,19%cm oA #EEE 93E CF2 bondingell
ot F BFEE AAXT

aJHE 2 AREE A= =X E 2345 A

Z= ¥4 C-H bonding, C=0 bonding, C=C bonding,
2

CF2 bonding©. & o]Folz] glog et o] AXw duk
o WA wol 2= CF29F 22 f71&
25 Fsta 08 Aotk oo ek AAE A7t
gro® g ool gtrial o AXITh
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2 235 HA 9 524 5A
Fig. 2= CR-39(allyl diglycol carbonate) EH ol i
e oAz WL S 1:1:89 HE EFF &
100 mloll Tween 40, Span 209 552 Zt7 =714
71 HEF2HS S43% A3tolth Tweend0, Span20
Z+7te] %% 0.01 g(100 ppm)oll A FE 0.13 g(1300
ppm)7HA S7FAIZIHA HE4S S4% AdE o
Bl Tl Tweend0, Span20 22} 1000 ppm H.th =
< &o] & o] FHe| §Ho] HAYI} FFH2E
b% ol3tE ¢ o] ST 4 g1l 100 ppmell A
1000 ppm 7}HAl= 234 A 02 HJF7bo] FHAsttt
7} 1000 ppm ©o]%e] ™ HFH7F& 5k o]atrt ¥ o
A% 5 ATk

w2} A, Tweend0, Span20¢] =7} 1000 ppm ©]
ol HH & FH(HF) Aol dojdtn. whebA
Tween40, Span209] & %=%E 1000 ppm ©|4 o2 F4
A71E Aol AAYE BAE st 23105 QA& =

=
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Fig. 2. Contact angle according to the surfactant

concentration on the CR-39.
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Fig. Contact angle according to the surfactant

concentration on the CR-39(allyl diglycol

carbonate).

Fig. 4= CR-39 W) &g, olAZ2R e &
< 1:1:89] "= &37+sk &w) 100 mloll 7H7} AF, BF,
CF, DFE #7bste] 1%2te 243 Aol AF,
BF: A% 7be] CPi A%l £l sow And

o},

o 60

[

(@]

3 40

°

o 20

Q]

S 0

o

8 0 500 1000 1500
© Concentration(ppm)

Fig. 4. Contact angle according to the surfactant
concentration on the CR-39(allyl diglycol

carbonate).
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T 7 =

Table 3. Number of repetitions according to compositions of super

hydrophilic solutions

Super hydrophilic solutions Number of repetitions
A 5
B 3
C 2
D 2

234 AA"E $AA FA, FB, FC, FD
= Table 49 RE Lo

AH A A Q] Span20¥ Tweend) Hthe

= O ¥Fe= dde] = 2= Table 39

AR Bl AAY BAARTY WHE

Gk AN B3Eadel O B Qo Andt

Table 4. Number of repetitions according to compositions of super
hydrophilic solutions with FC-5130

Super hydrophilic solutions Number of repetitions
FA 8
FB 6
FC 5
FD 3
4. A&

Tweend0, Span20, Diglycerol® FC-51305 A}-&3}to]
25 Y XA Z wHERoer A&7 AA4Y 523

7b oA MStE=AE dobR gkt

AE4E 4% 478 AdA" 3H 2A4EY w27
1000 ppm ©]/¢%l Aol HFZF7Zto] 5 o]t R F& 3ol
dojuh= v 2S¢ F Uitk AAE A 29e @
TARET AEE T UHAA AFYE wEp APs
A3, Tweend0, Span20, Diglycerol@ FC-51305 Z+z} 180
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