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Polydimethylsiloxane)—~Urethane prepolymerS $H519, HEMA(2—hydroxyet—hylmethacrylate) = %
3 7153t prepolymers THE7| flelA] AMESHE T, Urethane®] Q12 ©A4f0] £l AaFaldE wol7]
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TAjo] 22 AlElE sto]l=2 7 H=(silicone hydrogel contact lens)E A|X3I¥cE FHER ARE $3)
71Eo) AMgE FEERIE Amo] BT f9de] $& BMA(Butyl methacrylate), H8/d°] 2
AA(Acrylic acid)E H7Pslgth /jAAIZE AIBN(Azobis2—methylpropionitrile)S, WAMEEA|Z EGDMA
(Ethylene Glycol Dimethacrylat) S AF25}Hc} 7 monomer®] E3of) wht ofg] 714} 23RS Alw3lo] 7| &
el ZHERIR 42 TESPAA Aol AR 870l £2 WIEE Axseinh

SILICONE, HEMA, NVPT EGDMAE©] ¥31e SN2 H-3-S{swelling ratio) 9.38%, Tr&(water con—
tent) 23.72%% VERIIL, THAREA B3-S 88%= YERGTE AAE HVISE SAL #8-8(swelling ratio)
9.38%, 3r-8{water content) 23.72%= VA, 7HAEA BIHE-2 88%E LETE SNoj| BMAS A7 Bt
SB= H-G-S{swelling ratio) 12 50%, dkr&{water content) 18 56%= VIEPFIl ZHAPGA E3H8-2 88%=
ERAT) SNoj| AASH BMAE A715t SABE H-8-8(swelling ratio) 8,33%, $=p>8(water content) 12 93%=
YERELL, 7HARA e 88%E LRERTH

f

o

—~

FH0: oi0|E22 FEHEME, A2IE, BMA, AA

=
> o
rO
o,
=
HU i
J
|m
rE
[N
Dy
:
il
flo
b
rl
i)
L
2
>
Y
ri
i
2
rO
o,
tijo
>,
1
kl
o
ftjo
1o
e
1o
i
L
rlr
l
g,

F A7} Qe el A e g ke 72 ok 9
TEL © 010-2307-8009, E-mail @ sa0904@naver com

Vawska}

R84



260  FHelslslx] Al 33 2006 7Y

o= T o7} FEAIEY S} 2 AlEiEe] vieoll
qu} ;}Mo] 011/}1} 1-].501 1 /g]n&oﬂ Al q{x% 02 o]
o Ao} 2l ZelE = Alg Ao 0101 =2 e
Holn] oFAAS FixD Qi MR E8A, TR
SR ol FOBE ALH AMEIP) B0l & Y
olct b4

%F%‘Efil_é g7 wjg ZeEaam Qs 2
of) AL Ak ZoE11 0|2 I8 Alke] pEOR
oI5l EAE0 9] e ofefat WA o

k7] LlsiME 4
thBl o] ojfm &¢ Edﬂ?i A E+= 304
(polymethylme~thacry1ate)Oﬂ/ﬂ I DK sl=gi=
ZeHRE 95t Hydrogel 2 AA3] Whzl=o] it 6
ez ARl wet 34 St=ReP)EIEL} 4

Zedze u 4 il SEARCRS| 2 el

Mo o5im \hAle) wAe] TKsska, AkeF Mol

g0} ARaET} AS)E QU ofe ZhX) Sk By Ee)

W AT 5 U= A A SIck S

g7to] Beska g 7RKle] Aok 744 2 whgoR

ola] o}A% FFERGE)EIR] Hls] AZEFZ=O] AME-
g

AmEZR| AL 2R 7lo] Fo} Gl

(ROP)Rzse] B3} ol ohgElT QAT AkeFlEr)
et BE Qok) AR P ¢ ke RS 9

=

<

T

| Dt
o

;
r

Of‘ﬂ "‘é“v dzo| tES Bt fl=el A2 ot
0]‘:§;“7“ F;ﬂ (silicone hydrogel contact lens)+= 3%
ZO[HA = 48374 (oxygen
missibility; Dk/t)oi - ob Zaikagoleks 7|
20| AvESHEH RO AL A5k o Liolr} 30
QJ7}F o2k (extended wear)©| 7Fs3HeE U= FDA
S ot BEEUR S AT o Wt
W gl

el el Ak} ZeEd A o
1 19749 Gaylorde] Sfs) ARSI 091 1 o]
2 Dow Corning(ADoA  TRIS(tris—(trimethylsi—
loxsil—) &= B2 7ldslo] RGP(rigid gas perme-
ability) FEIERI= 0| RS AJRFEIGICE IO 19794
Q® 0] Toyo contact lensAl=- PDMS(Polydimethyl—
7}A)31 hydrogel FEHHEAE THE7] AJ4)

trans—

siloxane} =

Sk

7] AEERIAE ployHEMA A29| sfoj=27 &l
Zo|AY FAIE oA Tt
So] AAXGES olgls L2o] QoA dloj=
27 AAZ = ofFe] T8-S wolk Dk/t 80 ol
! L oj7] 71R] ol R gRE] dloj=EA
A A= 30 AL Dk/tE 7FAITH
2| 2@ RE Dk/t7} 30008 Abd Aggo| ¢ &
|2k Ziabol Ei= AlZ(lens adhesion)¥} 748k AgAl
(hvdrophobicity) 18|31 £HgE akg7to] O R A
Azlojc) Al sfoluaA dlze] ke o) Alg]

S{water content)-=

L= et &= alar

P

W

=
2 7\ slol=2 5 BHst] 2ol 4
ApjEg FANE AR 52

1 oA A AikaEe
Oﬂ%'f’*’ = 911, HpAdo] Zhet slol=gd QYRS F
[&-8] Faks EXIsto] gizrt zZiuof £4]
et ol FHER sl 2T A=E 3l
SHC(RGP)o 5P ot At 4
zZERe] o ALENT R o5l okiba] BAES oF
31 9k BAEOA F& dighe s A= A o
’8‘}715 tl PDMS(Polydimetylsiloxane)& AMESE Al2j&
=9 A9 g 7H) S 7HAL Sl B &
Z‘ii ZFe7) ofal Hejx|7] $1 v AL Aok
A

off £ AFtollMs Aot

o
Flr
AN
y
L
J
o
Im

A %‘FT

cea A=

RS

] P IS el e R
AL 721 9)= BMA(butyl methacrylate)2l BMA

it 240] A5l B Hesh] H8 §4-80)
HA] oFs3la &gA40] 22 AA(Acrylic acid)E F
edizo] o] 71x) E2]3 ddo| g 2

I, 8 Y

SILICONES| B4

(SN

Isocynate®t DBTDL(Dibutyltindilauryate), Z&|iL
HQ(Hydroquinone), HEMAS g0} WFS-AJ#cH 1 3
Hydroxy—terminated poly dimethylsiloxane¥} DBTDL
(Dibutyltindilauryate)S 9 F ol FATE
HEMA-co—UrethaneS o] ¥H2-8- AJZHTH

HEMA—co—Urethane—co—Polydimethylsiloxane
Aof|A] BES2 2270cmo|A] ~NCO peako] $FA3] A}

2}zl 702 "ol PDMSS] —OHS}F L 2| ~NCO7He] HE




(HT=E) AASH BMAS o]§3h AlejE Zelsrizo] Hat 97 -

o] Q=L e 227} 913, 1,000~1,100cm ™ €] broad
L Si-0-Si, 1260cm of|A] Si—CHs peak2 Zh
gé}oﬂﬁ:’_@ 2 AE QRS BEdsla Hrr) 7)et

£ LIk

(‘SL‘ o{o

o] Dol BiSelal MelE mejEa F3hA
Zg2 A= Aeke® HEMA(2—Hydroxyethylme-—
thacrylate), NVP(N-Vinyl—Pyrrolidon), AA(Acrylic
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Table 1, Blending ratio of monomers
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Butyl acrylate Acrylic acid

Fig. 1. BMAS} AAS| BISkA|

Table 2= 7+ 80| gt A5 vepd AS=, SN
o] A4 43} & A 5Hsl= Hk 1.125mm B FAX] ¢k

22 UERelT) A S B 0,.0558g0]L 45
3 e B 0.073g08 2RI B Yee

23.79% AXLElo] Fgo] BlILA e ghe UEhAZ!
o} o] oW ALALETLA 9l L0 (Wettablhty)
& PG 71AA ATt 4 o2 Bk 7L
sNe) A% g0l WA Uekkour PDMse] Bl
) ofs Holn7] 48 54 vesl
2 715k SAQ] A 4315 1 375mme] A|B W}
Epjlon] Wi &S SAHCH 25 52 24 M4%E
esict Sge] A9 Sch Bl e A5 1
AF9 oLt 340l St AoE ekt
BMAE 713t SBE] ¢ +8kF A5 W3k 0.5mm
2 Yepgen 382 18.58%% W2 Ais Ushl
o} kRt st 738 & "olx) x| ¢k S-odAdo) =7}
5 ZloR e,

HEMA+NVP+ EGDMA SILICONE AA BMA
SN 94, 42% 5,48% 0,00% 0,00%
SA 89.46% 5.48% 4 96% 0.00% + AIBN
SB 89.40% 5.48% 0,00% 5.02%
SAB 84.44% 5.48% 4.96% 5.02%
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Table 2, Physical properties of polymers

No Sub. No length(Dry) | Length(Swelling) | Weight(Dry) | Weight(Swelling) | Water content
SN —~1 12 13 0.0448 0.0585 23.42%
( SN -2 12 13.5 0.0652 0.,0861 24 27%
o SN -3 12 13 0.0618 0.081 23.70%
SN -4 12 13 0.0508 0.0664 23.49%
AVERAGE 12 13,125 0.05656 0.0730 23.72%
SA -1 12 13 0.0568 0.0731 22.30%
SA -2 12 13.5 0.05657 0.0731 23.80%
o SA -3 12 13.5 0.1077 0.1486 26.03%
SA —~4 12 13.5 0,0763 0,1026 25.63%
AVERAGE 12 13,375 0.0741 0.0936 24 44%
SB ~1 12 13.5 0.1032 0.1306 20.98%
SES‘} SB -2 12 13.5 0.0688 0,0835 17.60%
W SB -3 12 13.5 0.0626 0.0755 17.09%
AVERAGE 12 13.5 0.0782 0.0965 18.56%
SAB -1 12 13 0.0676 0.0764 11.52%
SAB —2 12 13 0,0616 0.0703 12.38%

SAB

SAB -3 12 13 0.05237 0.0615 14.85%
SAB —4 12 13 0.063 0.0724 12,98%
AVERAGE 12 13 0,0611 0.0702 12,93%

B Water content

2372%

5.00%

0.00% <

Sk-S{water content)& 1&} 2 vleld /40]11;}
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A RS 89%E YEITE SBeF SBARE UV-B

83%, UV-A= 87%, 7IAA BIH8-2 88%= LjEL

| |Dswellingratio | 938% | 17.46% | =
! ek ol ZEE#Re] Al - ot ©AlE ARA] 2
Fig, 1. Pnysical properties of polymers chAlo| 92 2 ) Uegion) FEER=e] 7|12 3
Srjge Hgsita e,
AAS} BMAE SAlofl 715t SAB] 79 &gk
ImmE 7P W =25 Ko ks oA 7P W V. 2 8
o 19.03%% Uit Se4e thE Aas gEel
HAMA, NVPHRF ofUe} AAE Zd7sto] Zhaxeba) ¢hk B s AtaRI o] & Ala)ie] grbHo R A
on 7|AA Ziw ] Zlel 2 "ojx|z] ¢k §-lAL Hel= ZYEAA monomer?} BMA(Butylmethacry—
vebieh Fig 12 Z2F 230 #a-83Kswelling ratio) late), AA(Acrylic acid)E 55 sl ofhaa} 7Z+8 4
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SILICONET} HEMA, NVP, EGDMA So] ZgkH

SN Zalol A= HG-8{(swelling ratio) 9.38%, &t
S=8{(water content) 23.72%% UERLIL, 7S
A BIREL 88%E eI

SN Z3lof| AA(Acrylic acid)& A7}8F SA Z3hoj
ME HEE 11.46%, T8 24.44%, THAPRAL F
g 89% LERITE AA B HRE 54 mono-
mer® QI8 Ha/do] dott ks UEhSIth
SN =%l BMA(butyl methacrylate)S FH7I5H
SB ZolofAs= 88 12.50%, T8 18.56%,
THRAL ks 88%= WERTE BMAR sl 7}
=7 fmajo] 2 WolalA] g ekl ke
23S vERf It

SN 3ol AASE BMAE Al H7ieE =3¢l
SAB ZFoM= Bag 8.33%, Tg 12.93%,
I Faks 88%= LEHITE BMAR Qls] 7
L9} Rodol S7RIAAL ol= Qs & s
£ AA7} Hetsto] k7t QlomAM e SaAdo] A
) ol ok ATE Lhehigick
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Stucly on the Silicone Contact Lens Usin

Tae—hun Kim, Ki-Hun Yae, Young—seok Kweon, and A-Young Sung
Department of Ophthalmic Optics Daebul University
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We polymerized material of AA(Acrylic acid) and BMA(butyl methacrylate) to make up for the weak
points of hydrogel contact lens, The synthesis process of silicone synthesis is as follows,

Acrylate—PDMS(Polydimethylsiloxane)-Urethane prepolymer was composed after Diisocynate reacted
with HEMA(2—hydroxyethylmethacrylate) under the catalyst and it reacted again with bisthydrox—
yalkyl) terminated poly(dimethylsiloxane) with high oxygen transmissibility —characteristics,
HEMA(2-hydroxyethylmethacrylate) was used to make prepolymer that can be polymerized and the
urethane was used to improve elasticity and oxygen transmissibility, copolymerization was performed
with conventional hydrogel contact lens materials to make silicone hydrogel contact lens with hgher
oxygen transmigsibility,

For manufacturing of contact lens, We added BMA(Butyl methacrylate) with better elasticity and
flexibility, and AA(Acrylic acid) with higher moisturizing to used contact lens materials, AIBN
(Azobis2—methylpropionitrile) as initiator and EGDMA(Ethylene Glycol Dimethacrylat) as crosslinking
agent were used and the lens with higher oxygen transmissibility and better moisturizing were manu-—
factured complying with basic contact lens properties, which have several combination trial of each
monomer characteristics,

Compounding SN which included SILICONE, HEMA, NVP and EGDMA etc was showed by swelling
ratio of 9.38% and water content of 23.7%, SN was showed by swelling ratio of 9.38%, water content
of 23.7% and a visible ray transmissibility of 89%. SB which added BMA in the SN was showed by
swelling ratio of 12,50%, water content of 18.56% and a visible ray transmissibility of 88%.SAB which
added both AA and BMA in the SN was showed by swelling ratio of 8,33%, water content of 12.93%

and a visible ray transmissibility of 88%,

Key words. hydrogel contact lens, silicone, BMA, AA




