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I. A =

Ha) XA AN AMRER e Aol =5S 43 o= 3% I F
23y o) 22 ALY Ao, colord] ThRE, B} FY ol w3
Bl o2 o £ colord] ¢H¥7d, el sh}e] paste2 REEOA 9l7] miEol
EgA SE £ Qe J1ES AA 2= 5o AT ool Zeol Eold ¥
& o]-&3} Aol Fof AAojN Bk ohye} FAAMET AHER D ek
F3YY @A 1970do] Atjdoll R’ benzoin methyl ether§& -§-§3te]
BuonocoreZ} At AE% @l AWPE ¥, L.D.CaulkAlol 2j3) A4&3 Hgiou
AAo]l zt2jAdo] =& FHAE wl WHE YS & Arke Ro] &BA 19734 I3
Dart S0 &3} FpA|B Aol ASHA g3t el A48 camphorquinone
o] MUH F2E M FAlol FYHol ol &HA =Hel2en], o] camphorquinoned] 3|
& 57 98 B4 =4 N N-dimethylaminoethyl methacrylate(DMAEMA)7} 32 9]
%5‘3,_ ‘}lt}. 14-15)

3 SRS ARk 242 2= AR} Foll AYUE FEl uiR A3Pdol =
oLtz E3t7] wfFel ol& B FUINY BAARI HestA SHaden ol 3
23t QRN FI|AMRQ quartz, silica, barium glass, boric acid glassEo] ¥
7 HoAA AHEEHA Eol B3 2|7} 2dstA EHAdrk Iy R FAAe
713 FR A 2pAgte 2= Al A JdY £ e, o] A
& FE3] H5t silane coupling Ao 2 FAAY FAS A Al7l= ol
FQE)e] AMEE 3 Qlc), R

P EFe] FFUY A PAS AL Hd oyt 1963 Bowen™ol 23} gH
2, 2-bis[4-2(hydroxy-3-methacryloxy propyl) phenyl] propane (Bis-GMA)= 220l
TS olFAYE e tiASY DFAEHA, BA 71 wol AREHI A= FFY
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& AW BPAITE ) ady o] WAl Bl 4AL wHold FoE YA
oLt FFol V4471 hydroxyl 718 7KK 8lo} +2& F+ 3h= 83l A

B8 uigE 428 F4Yel wet de 43 Anjge we S gA He
o, $2E<%o] wtet g2 Wyt BEHA B wteld SAIete] Fito] ol
A 2R YAt ojudslel FEL mpR ARzt e By gyl oAU
SNES F5Yol oet o] HiE o] olo] AFHMTT o] mBo +EFtol
thsl e @77h Elof gich ¥4

B dRodEs 2EF40 B F2UY A AUt $lsted Bis-GMael
acetyl chloride® WF-A1A olMEl3l A3 N VFAHIE AT AEZE O3y
E YA olFel g3t £EEFFE Aslol Ui AZS 2 ARAIM FHY
Bis-GAS AR o] 83 By $x) 9 dx) AEos g o AEFE F MR
go| o|2E1 3= AL F U M ale Silux's} wiasich

AEeH
1. Aozt gl

Katasama® A}8] methacryic acid, ¥t AlA=jr}e) diglycidylether of bisphenol
A(DGEBA), SR 2gF213|ALe) N, N-dimethylaminoethyl methacrylate(DMAEMA)S}
camphorquinone, Junsei®}3}¥A}e] triethylaminez} n-butylamine, Shinyo 3}3}¥| A}
2] Ae]7}, Aldrich 3]Ake] 3-(trimethoxy silyl)propyl methacrylate 5& BA|3}A]
o}z IciE ARgsigdch. gmiE: Shinyo 3¥B)ale] AFAY  FEEEEF
Junsei 3}33]ALe] AT B2 Y€EAASI ARSIt =3 ¥4 r:}aok)ﬂ
& e E3eaig Hllv}ﬂ g3t #3Y B34A(Silux 3M Co., No.5706)
g AHgslde, 24L& ¥ 13 Zrh

Table 1. The composition of Silux™®
S| A BAAA
EXY
Bis-GMA silanized silica camphorquinone
Frek(Wex) o} 40 59.4 £ 0.95 0.17 = 0.01
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2. 717}

7171 fourier transform infrared spectroscopy (FT-IR, Mattsan Polaris M,
England), fourier transform nuclear magnetic resonance (FT-NMR, BRUKER),
thermogravimetric analyser (TGA, Perkin-Elmer model 7 U.S.A), 7hAl3A Z317)
(Heraeus Kulzer: Unilux AC), Abderhalden type AZZAXAx|¢} Sartorius R-200D
AgE Mgt =Y U3 g F opibgE4 AAE $15t Soxler FE2F
& rHgstact

3. Al2]7} o} silane coupling Alete] A 2]'®

Al2)7h= 325mesh U.S. EEAZ HA dxte] F7|7t 44pun o5t A& A 14
o, 20gS 0.12Mole HC1 200miol] W31 24A) ZHE¢t antsle] 7he2s) 3icl
ZAAE F At FetATe] £98 2 EnA AERAE #A st o o]t A
=z] %L ] 7Ix] FH5E Ao & F, 150°Ce] 2olM 24Xt T AZRAIA +
& AA L)

A o] silane coupling Al @ 3-(trimethoxysilyl)propyl methacrylateE A
2iFke] FAlol chal 10wtx Y3 IR FHA ZT §ho st o A=x™
Ae|7he Bol7t 7R U=F IS FSiA siFe A4 HOIRE ¥, 120°ColA
122A12F Bt 379t 2iste] Ak dkgo] F8H F AU} sla x|zt
&< Soxlet FEYAE F&314 nPZES AAY F 105C 2200A 1042
Az A3t

4. Bis-GMA 4

2 Ale] e M S Sheela 52 BV o g 3454t DGEBA, methacrylic
acidE 1:2.1¢8] A2 S2nlet ZetATe] Y3, Emiga 33 ofulel DMARMAS
2B 2wt r Y1 LEF 60°CTIA] &3 F st A oF 96A1F FQF ub
SAHT}E ¥kgo] Tyt ¥ HMMHES FZTZ XS] FHAMAF| 0.IN HCI=}F 0. IN NaOH
2 7z} 233 &3t ol E 9 ETES AAY F B MgS0,E IETES Al
AA Nl MgSOE A=23 LuiE AUEF sl ¥don, =82 o 85% 4t ¥
2 ARE A 4 B3 ¥xp) 3 S T8 Sy e s ¥Hel

staen, ¥zpr] B F+ 24 AY SR OClwt AHg Edch
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5. Bis-acetylated GMA2] 173

Sl A 438 Bis-GMA 2.9g(0.005mole)3} triethylamine 1.5ml, 12| SE22FX
2 10mlE S2uld SejaIo] Y autste] TR Hsphzlol acetyl
chloride 1.5g(0.015mole)3}t 22X E [10nld Y2 2 UL F AH3] 33iA
th. o] w ®Hbg7] ol g o R A% do| UAHER dZFYRE 0CR
L RE(3

A7 S F o 1241 ¢ g A)F)3 whgo] FRH ¥ Fepad Hdo R
48 42 AAS 0.1IN HC1Z 13, FFH+E 3Y F&31 o H3E3 45 AA
gith, o] g R4 MgSOE Jhsle] AESHEE AAATIL ZLYFFIA SuE
A A sl

felde g Alo]Z At ¢ Yoo EE 7:308 AMERY et I 2ntE Y|
2 Z Az, o] gEo] dol gl WAHY /1% A=nEduE Feisiy
4% bis-acetylated GMAZ Q4iTh o] wie] £&2 o 4xFom Y A¥E
bis-MAS} 2 P2 ¥l 3hch

6. Bis-GMA®} Bis-acetylated GMAE o] 23} #33}

Bis-GMA, silane coupling A]¢ko 2 ¥ A e|H 4le]dl, camphorquinone, N,N-di-
methylamino ethyl methacrylate(DMARMA)E 2t2} 50 : 50 : 0.2 : 0.1wtx2] H|&E
Y3 A TPl A Fol| Tmol g7t 3md disk 2P P S FUR =
o) 3 W Y Eezyud YEoT W I HF ] fejuteE € ¥,
o oubde s Y A FUUh 222 FYHE 93 9§ ez o
E3 fejztes 9 ¥, A ¢hEsie oEe dAo] FAULESE Utk ALy
A FMAFE 2WNE &2 F IBFAL S T doll 2024 23] YzASle F
ik

Bis-acetylated GMAE THIAME A3 B¢ E 22 ez FYUsidx, @
A T ZH BREAG w27 95t AHH M A Silw'E 2 PEe
2 2R 3R BeAnict 7 7AY 21708 ALS Fulstsich

7. T F+& 5%

239 Hy4x]2] AL ES Abderhalden type AFAZAR Y ARAlo] Y3 A
Ze}ATo) diphosphorus pentaoxide(P0s5)E 1/33 % agcth wlF &EetaIFol ¥
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AZ22lol=(bp. 37°C) 172B =8} v1FH 3405 YL HTE oA 2=& 4%
AlA AZAL EE7F o ITCE #A HEF slo 244 3F¢ £ 2 ¥ JEs
2] FAE &3 o3 YAAlelzbx] FA85L, 2A FR4E YL 25§ ICE &
A 2ol LSS FFAIACE A AEES U 00t EHY 58 A
At WP FAFE &yolst WR=lelzta] FAst thy Ao o3t +% ¥
&S5 Folddch. 4 IR SR nivl 74 AEES BIU%E Fden, o
o A2 AES 17495 A st

FE FTrE(x) = X 100

1. A7t 2 Silane coupling Al2}2] A @]

FUAZA AMEE Aeivtel SR Al R AYE Aslel silane
coupling Alet © 24 3-(trimethoxysilyl )propyl methacrylated AFR3}lo F A e
st o, o]2) YRR Scheme 13} Lt}

A 3wk o2 oAslR] Yol AT o]fEHI glon} AEAI} 48
7} &9 Browne 52 g aeisie Abg stac)

2. Bis-GMA®2] 31

gHaFA) Q] Bis-GMAE Scheme 29} 2 4¥k-g2)oj ule} diglycidylether of bisphenol
A(DGEBA) 2} methacrylic acidol 3} o}qll DMARMAE FulE AHS3to HAdsid e,
Hhgo] AR wel Aol FEY FA dAdd Aol AAH kIS == HY
dx dA7L Ho] e JUY £+ At =X L= B F3 F:EIE WY
Ag2elols, ciud EFotu|=(IF), TimPEFAlo]=(IM0), TimYolMEojn=
(MAc) T2t &2 374 Sulolls & &30 oy, AW, §FA, 34N L2 v
373 guldles FE3LoR &3S en, Bole A &3 HA U4 B Y <+
glch

38 AFY HAL 3t YD F+ £33 YA 39 Ty 5o £y
Al Yol ol & e, Fig 12} 2014 el Uigict.
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Fig. 12 ¥R Bis-0MAY JAMFS+ AFEH O 24 3440cn” o)l A] DGEBASY u]3)
-0H2] E4ul7} AR oo, 17148} 1637cn ol C=0, 12l 3 940cm ol CH=C-CH32) &
Zeu]7b 23E dch '

Fig. 2% Bis-GAS ¥xt7] 3% ¥4 AMEPCD 16pmolA A-C(Ck)eA,
1.9ppmofl A} C=C-CHs, 3.9-4.5ppmoll Al 0-CH,-CH(OH)-CH,-0, 6.1ppmoljA] H-C=C, 6.8}
7.1-7.2ppull A4 Aromatic C-H7} BUE A on], Sheela 5% 213 nje)2 3.5-3.7¢]
A C-CH-0H®] methylene 7], 5.6ppmollA H-C=C7} A =Eo] dH Bis-GMAAE o]
BAZF EAYE & + Adch

3. Bis-acetylated GMAS] ¥4

cierael Bis-acetylated GMAL Scheme 22} Zo] Bis-GMA%} acetyl chloride&
trietylanine& FujE AMgslo] Adstdon 77183y e F2E HA 3
k.

Fig. 3% Bis-acetylated GMA2] AM FL AMEHO T 3440cn’ oA
Bis-GMAollA] UERER -0H2l F<m)7} ¢lo1 A3, 1786cm o)A A|2E C=00] A4S
Ay 4 et

Fig. 4= ¥z 3% F+ 2HMEZ o2 1.6ppmoil A A~C(CHa)z-A- |, 1. 9ppmoll A
C=C-CHs, 3.9-4.5ppmoi|A] 0-CH;-CH(OH)-CHz-0, 6.1ppmollA] H-C=C, 6.8} 7.1-7.2ppmoi|
Al Aromatic C-H, 3.5-3.76ll4 C-CH;-OH2] methylene 7|, 5.6ppmollA] H-C=C7} UA
flglon, Bis-GMASH B3t} 1.3ppm2} 1.86ppmoll Al A2 -0-CO-CH7t HQ =2
=3

4. Y4V F3YP BYEAY silux’Y $F F5FE w2

345 Bis-GMAS} Bis-acetylated GMAS TIEFANIE ARR3F FE3YH B3hex|9d
Silux"®] +8 F482 AZtel wel plot o] w22t F3H= Fig. 58 gl

9% Bis-GMAS o83 A Aol A3} el whel F&ol A F7i%to
743 2 E48S Rgon, TR F4go AW R Silu'EAN T TN
E o2 FAZE 7R o ¥ FFES RY AL AuFeE ¢ A 9P
A8 &S 7M7) WELE P2

7t W$E % i—r%a‘ B OIRL Bis-acetylated MAZ N A$A]A 1do] AR
F o 0.27%8] 48 F4EE Hol: 1 Fole O ol F7E Rolx ggkon,
o8} o] 42 Fago] AY e ol W44 71Q -0H 717t AA™ Ajolct.
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v. 2 &

)28 FFUT 3 FFAHEAN JHY Yol ol8H L 3= Bis-ME Y43l
I FTFES 74 A7I7] A G EA, YAdE Bis-OMAO] acetyl chlorided
ut-3-x] A Bis-acetylated GMAE A st o olE QU £ FFE Al oy
ASE AH B7) $i3td /9P Bis-GMAS} Bis-acetylated MAE THIAME AR Y
2o A2 B4 E BFY AA AR 823 & Z3 o F2 FE
& 22t

1. 33 Bis-GMAE TDIANE AN JYsx|e AlZto] ZF gl wet 8 F+
o] Ax} FIIE REon 371K B¢ F M B2 F4ES Byl

2. Bis-GMAE THME ARSRY AJTHE H314x)(Silux') & AlZto] B3] whe}
TEFTEC] Fat 71 Hoon, TS Bis-GMAE T E A8 3l 3dE &
T3 FEEFFECl o Wodd 2 o] Y ZANAM ko] FEro] Aj
Hog o Wy dfEL 8, ol ALY AriH Y Jo] £EFTE BYS

ol & AJARITh

3. Bis-acetylated GMAE TTAHE AR HieA= J4 3HF vtol o 4]2]
TEETE F M 2 UL B4en, o 942 Aol F} Helx 2 R
3}t A9 gidlct. ER A x| F Ao MY 3 F4Eg R
ged, olZ2 Bis-GMAS} Hladte] A4 7]Qd -0H7]7F Q7] wiEelch
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A Study on Synthesis of New Light-cured Composite Resin Monomer
Eliminated Hydrophilicity and Testing of Water Absorption

Sun, Gus-Ju
Part-time lecturer
Kwangju Health Junior College

> Abstract <

2, 2-Bis[4-(2-hydroxy-3-methacryloxy propyl )phenyl]lpropane(Bis-GMA) as a
monomer of visible light-cured dental composite resin was prepared and
Bis-acetylated GMA was synthesized by acetylating the hydroxyl group of Bis-GMA
for eliminating the hydrophilicity.

Synthesized monomers were identified by fourier transform infrared
spectroscopy(FT-IR) and fourier transform nuclear magnetic resonance(FT-NMR).

Visible light-cured dental composite resins were prepared from synthesized
monomers and then compared water absorption with Silux®, ready-made composite
resin, '

Resin was prepared from Bis-acetylated GMA had lowest water absorption about
0.27% for a day and no more absorbed water.
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N R T
Silica §OH CH.0-5i"CH.CH,CH 0-C-C=CH,
OH '

OCH,

3—(Tnmemoxysny))propyrmetnat:fya‘afe

e
T Xylene %ZO;&-CH:CH?CH,U-C—C:CH_

Sifanized Siica

Scheme 1. Silanization of Silica.

;;{h/CH CH.-~O @@} [s] CH:((‘,H CH -oo~cn. cn/c:u
’ AN
0 OH n @

DGEBA

! CH
L
| CH.=C
|
COOH
L
!
cH.=C l C=CH.
0 : 2
0=¢ <=0
CH:-(l:HCH:—"O @ @ O-CH:‘?H'CH:-"‘OO—CHZAL‘.‘.H CH.
OH Ooh N OH
Bis-GMA
"
CH.=C
¢ Ct oH:
CH,=C c=cH,
¢ 3
O=t': i ?:o
CHyCH-CHy 0 OO O-CHy GG 1-0 OO O-CHy-CH CH
0 ° | 3
€=0 ¢=o | c=o
! ; n -
CH, cH, ! cH
Bis-Acetylated GMA

Schme 2 Synthesis of Bis-GMA and and Bis-Acetylated GMA
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V3218 AAY AZE FF3YE BHFA I3 13

Y3zt FEEFTEol B A7
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Fig. 1 IR spectrum of BiIsS-GMA
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Fig. 2 NMR spectrum of is- GMA
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Fig. 3 IR spectrum of Bis- acetylated GMA
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Fig. 4 NMR spectrum of Bis—acetylated GMA
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Fig 5. Water uptake by weight against imme-
rsion time at 37 C or dental composite resins
from synthesized Bis—GMA(O), Ready-made

Bis—GMA( @), and Bis—acetylated GMA(v).
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