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EE: B A7 S I SHAIE FES] Y8l AEE DA 3-(3-(bis(trimethylsiloxy)(methyl)silyl)
propanoyloxy)-2-hydroxy propylmethacrylate(SiGMA-OYS TAJ351L, o]AS o]&3t SEA0l SR EAZE A2}l
FElEd= dale] PsA e Slekant sigich T BeAlel = TH NMR, “C NMR #41% 53] S1sig0m],
AR A= R, A5 AR, YA, 248 2 i §RY 52 Brlein 718 ZeEdze) Fu AL
4313 = 3-[tris(trimethylsiloxy)silyl]propyl merthacrylate(Tris) % 3-methacryloxy-2-hydroxypropxy)propylbis
(trimethylsiloxy)methylsilane(SiGMA) 714t #A=29} A5S H| 2SR SIGMA-O 74 A== 7|& o= div] g

FEI AT IE] ERon W HEZLOR FRAJo] PEAT i FYERM =R o] thild FX% 7HA3EI3
o} o]2ZH] A2 T3 SIGMA-O= A5¢] FdE FHENZ A4 7tast 2AdS ekt

Abstract: This study aimed to overcome the limitations of silicone monomers by synthesizing the silicone monomer 3-
(3-(bis(trimethylsiloxy)(methyl)silyl) propanoyloxy)-2-hydroxy propylmethacrylate (SSGMA-O) and fabricating a poly-
mer contact lens using it to confirm its potential as a contact lens material. The structure of the synthesized monomer
was confirmed through 'H NMR and *C NMR analyses, and the fabricated lenses were evaluated for moisture content,
contact angle, oxygen permeability, light transmittance, refractive index and protein adsorption. The performance was
compared with that of 3-[tris(trimethylsiloxy)silyl]propyl methacrylate (Tris) and 3-methacryloxy-2-hydroxypropoxy)
propylbis(trimethylsiloxy)methylsilane (SiGMA), which are mainly used in existing contact lenses. The SIGMA-O-based
lenses had higher water content and oxygen permeability than the conventional monomers, and improved wettability with
a low contact angle. In addition, protein adsorption to the contact lens was reduced. This confirms that the newly syn-
thesized SiIGMA-O is a material applicable to contact lenses with improved performance.

Keywords: modified silicone monomer, silicone hydrogel, contact lens, protein adsorption, physicochemical properties.

ISSN 2234-8077(Online)

N 2 ak @9le] & 4= Qi)
E3] FYEd=E v T A HEshs YAASZ
sl ARl W} AnfEE YAY 7]7]9] HFo® GAZE HAEHA 287 s E AtaFaE, $E, 31
3l o] TRt STl loH, o2 <l EYEM=.) 79 2 wF 3 Ao} e B -sstd EA4S
AAIZE 28 N s &Aoo Frkehal Q). ol sk AR Alol| BiEsfiof gt olo) wel FHER=S] 7|54 A
shde] Mahs QbrRT, 7B 5, Ak w7t I AAAGFAE FIA717] 98 A Aol tisk o]
25 W2 2 A AsieP 712 teFet o AR & 3] STVl Jom f A= theket Al 7]Nke] Sfo]
24 9 A dl=zr) AeskEo] gt
slo|=zA

"To whom correspondence should be addressed.
hmlee@cu.ac.kr, ORCID0000-0001-6668-5864
Jyj5014@ynu.ac.kr, ORCID®0000-0002-7192-3211
©2026 The Polymer Society of Korea. All rights reserved.

253

SUE=E B P8 FAYOE 23
AP AZAGAT, A Fohgo] Ho}
ARE B A 2] Tt 278 334714 ek A
TS AT L o] Ee, ¥, A A9} 2 of

b |


https://orcid.org/0000-0001-6668-5864
https://orcid.org/0000-0001-6668-5864
https://orcid.org/0000-0002-7192-3211
https://orcid.org/0000-0002-7192-3211
https://orcid.org/0000-0001-6668-5864
https://orcid.org/0000-0001-6668-5864
https://orcid.org/0000-0002-7192-3211
https://orcid.org/0000-0002-7192-3211

254 A

Helz solEza Azt 4
of 71E Sfel=ad ty] 8%
FARERES SRFORA 2% it 87E Bk Az
A ATk S el whe] A
9] F15go] A, o) 98
| Holu], WAzt ADFe] Pago] ¥3
9Z, 109 5§ F BBS FIsE 9900

==

Q(H o]% 5 S, ™ o 6 == e
AL 55, AP SolERA BUENEE LT HLo]

247}, | ZRiolx Qg B
A% ASE Ralok she olFE B4 A9,
R SR P REICE REREE S
¥ TejsiAle ohm, A5, Bd AR, BY oy
4 5 g 54 ke 2YL FA0) BEAAC ke
Rolx) 1A AAle) Bpie] ) Fhee)

g slol=2A dlze) A8E ol ke Azl
S Apsle] $hov], YEHOE 3-firis(rimethylsiloxy)
silyl] propyl methacrylate(Tris)= =& AHAEAES AT
st TR g ARSEHATE ST Trise 4+ Wel
A5 28717} glol ae] Zsh, ol <le) A= ®
we] 643 Thldol A Fol AAEde] 1A 23

& o] 9.

3-Methacryloxy-2-hydroxypropoxy)propylbis(trimethylsiloxy)
methylsilane(SIGMA)= AE4F 720 2144 248718 =
slo] S {AYE FTIE TR AHACH, I
A el i N B3RS Bk Teht SIGMA
AA] GAIZE 2ol e EE 1 ) Tl F3 23
ZHol|A A7} Qe AR BIEJTE HZoE o]
gt A o] 7153 SIS S5 Hdl D g
287 TS do], AeE Ao #4F F4 2 AAE
zgsto] B4 ZRtel] JEE F= A= Fol Al=shaL
At ol= 7IEe] 24 HAsE A 2], G o] 518t
TFZ2E A AR dAleIM 2ATo RN FHA B4

T

>,
AU
i
o

oL

At E3F SIGMA-0F &85t A slol=24 ¢
EA=E Az 5, @z g7 B4 2 ol F 2o
ek HriE B 713 AeE oA 7)hk dlzete] A
2po] & H|wsla, ZHEAZ A 2ZA 0] ATAS Fjets

SR

Zan, 4504 A25, 2026\

N

ME R Al 2 Aol ARE A2 TA|Ql 3-tris
(trimethylsiloxy)silyl]propyl methacrylate(Tris), (3-methacryloxy-
2-hydroxypropoxy)propylbis(trimethylsiloxy)methylsilane
(SiIGMA), 1523 =] N-vinyl-2-pyrrolidone(NVP), N,N-
dimethylacetamide(DMA), 7 EZAl|2] ethylene glycol dimethacrylate
(EGDMA)$} E71A1A benzoyl peroxide(BPO)+= Sigma-
Aldrich(USA)IA o 3lo] ARE-31A T

2 AE)E @A (SIGMA-0)2] FAdoll= 1-(acryloyloxy)-
3-(methacryloyloxy)-2-propanolZ} 1,1,1,3,5,5,5-heptamethyl-
trisiloxaneS WESA|2FO 2 ALE5]9) 0 ZnfjA| 2= Platium(0)-
1,1,3,3-tetramethyldisiloxane complex solution, -8 2+ tolueneS-
ARE-31ATE ©] S 1<acryloyloxy)-3<(methacryloyloxy)-2-propanol
- TCI(Japan)oll 4], UM A Sigma-Aldrich(USA)IA] -ulj &}
ATk

ol g2k Ao AgE A" YH Y (bovine serum
albumin, BSA)Y= Sigma-Aldrich(USA)IA 435t AR5}
%2, phosphate-buffered saline(PBS, pH 7.4) &< &3]
So] ALgSIIT. PBS S1e AR el 23 Alzsted AL
g3t

'H NMR(400 MHz)Z} *C NMR(100 MHz)& WH-B5E291
CDCl; -&HellX Z43om, 518H] o] Fk(s, ppm)y W
EFEH0 CHCLE 71522 B 3 t'H NMR: 7.24
ppm, *C NMR: 77.0 ppm). 2= Svl= Hxo] A 4
ARIA) S AT,

g SIGMA-O g I P=BM. 3-(3-(Bis(trimethylsiloxy)
(methyl)silyl)propanoyloxy)-2-hydroxypropylmethacrylate
(SiIGMA-O)= 250 mL 37 5<% ZeR=adl| wwb], Skt 9
QAAE ARslaL HA E9)7] slolM sIlem wheAle
Scheme 191 A3}, 1-(acryloyloxy)-3-(methacryloyloxy)-
2-propanol(11.85 g, 0.06 mol)2- toluene(25 mL)%l| &3 A1
70 CE 71¥E3I39t} Karsted’s catalyst 8912 S+ 98-S
7K1 1,1,1,3,5,5,5-heptamethyltrisiloxane(13.35 g, 0.06 mol)
S toluene(25 mL)el &algk 88 1587 HzIF o= 7}t
Aok WS S-S SAIZE w & g g o ' Weielt)
% £3 % &)= rotary evaporatoroll (60 C 10 mmHg)
AASAL, FA=S A3} B Adste] Ak Falo] AF =
At o] &, 'H NMR, °C NMR #4& 53l 125 2RIl
t}. '"H NMR (400 MHz, CDCL): d 6.20, 5.60 (s, 1H, g, C=CH,),
445405 (m, 2H, ¢, -0-CH,-), 3.85-3.65 (m, 3H, d.e, -CH-OH,
-O-CHy), 195 (s, 3H, f, =C-CH), 1.75-1.50 (m, 2H, b, -CH,-),
1.00-0.95 (m, 2H, a, -CH,-), 0.25-0.05 (s, 18H, silyk, Silyl groups),
0.02 (s, 3H, h, Si-CH;). "C NMR (100 MHz, CDCLy): d 174.8
(h, O-C(=0)), 1679 (d, O-C(=O)), 1355 (b, C=vinyl), 126.3
(a, CHy), 70.6 (e, -O-CH,-CO-), 67.8 (f, -CH-OH-), 63.2 (g,
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Table 1. Percentage Composition of Silicone Hydrogel Contact

Lenses (vol%)
Silicon DMA NVP EGDMA  BPO
CL 50.0 35.0 14.0 0.7 0.3

-CH,-0), 324 (i, -CH,-C(=O)), 182 (c, =C-CHs), 9.1 (j, -CH»-
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Scheme 1. Synthetic route of SIGMA-O via hydrosilylation reaction.
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AZE B F2E FESIT. o] T A= AAdle) WA B
PBS §o0 T bl AHsk] M EH TES A

2
Eipie=s
g ghxksly) 9fsl] 7h dWZ= 3% sodium dodecyl sulfate
(SDS) &< 3mLol| T §-, 587k HAs] w72 50 A8
X

o] 2oie TS eIt 851 Tl SRR UV-vis
43| (Cary 60 UV-Vis, Agilent Technologies, USA)S
o83t 280 nmelA 35 SA3IGITE S4-2 Baselines
3% SDS gH oz HYg & Pl on,

C(mg/mL) = Ao )

2.6x1

A71A Ay 280 nmollA¢] T35 Zho|w, 2,62 BSAQ)
& 544157 (e, extinction coefficient)o|t}. BE AlE= 335
=43l Hagko = YJepfi)

SARM: 349 dlolee] FA 412 SPSS for Window
(Ver22)5 ARE-sle] a3ttt 2k AlEt 7He] Hlo|HE H]
57| $18] AYELHEA (one-way ANOVA)S AASIA S
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g1 3 EE

g SIGMA-O =24, '"H NMR: 'H NMR(400 MHz,
CDCl;), *C NMR(100 MHz, CDCl;) #4124 3= Figure 1°]
eI 6 0.0-0.2 ppmelA= o] vE Z2E] &
Bohs e 937 @] AEAK-Si-CH;) Al e = i
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Figure 1. (2) '"H NMR; (b) *C NMR of SiGMA-O.
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Figure 2. Transmittance of silicone hydrogel contact lenses.
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Figure 3. Water contents of silicone hydrogel contact lenses.
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