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ABSTRACT

This' special’ “project-, studied’ on = preparation—-of | Caleium Silicate/Poly(methyl
methacrylate)-co-2-Poly(hydroxylethyl | methacrylate), (CS/PMMA-co-HEMA) for medical
application. The start materials. consisted of two main component which are liquid phase i.c.,
Methyl methacrylate monomer (MMA), 2-Hydroxy ethyl mefhaerylate monomer (2-HEMA) and
N, N-4-dimethyltoluidene (DMT). ‘activator and solid| phase  i.e., Poly(methyl 'methacrylate),
Calcium Silicate and Benzoyl Peroxide (BPO). The ratios, of PMMA:CSiwere fixed at 3:7 and
4:6. The weight tatios of- MMA:HEMA, were varied between«100:0 and-0:100 by weight. After
well mixing the monomers were polymerizations-(o copolyier at ambient temperature resulting
in cylindrical cement. During polymerizationprocess,, the ;exothermic reaction was occurred
resulting in the raise ofstemperaturecupito) 371673C from roem temperature. Mw and MWD of
polymerization in the cements characterized by GPC.arein the range of 1.05-1.53 x 10’ and 1.77-
5.14 respectively. However, small amount of monomers left from the cement was observed by
'"H-NMR. The calculation results from NMR showed the unreaction monomers up to 4.5% mol/wt
of cement. The results from mechanical properties testing showed that cement from formula 2
(MMA:HEMA is 70:30) gave the highest values strength at 10 % and compressive strength of

2008.93 and 269.82 N respectively.
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BPO Benzoyl peroxide
CS Calcium silicate
CS/PMMA-PHEMA Calcium silicate / Poly (methyl methacrylate) —

Poly (2-hydroxy ethyl methacrylate)

MMA
PMMA
HEMA
TEOS
GPC
XRD
XRF
SEM
DSC
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A s o o
1319 2.3 ﬂﬂﬂﬂi%ﬂ@ﬂﬂ]@ﬂ?gﬂ"lﬂﬂlﬂﬂhﬁl&

Formulation PMMA BV fofosal BPO
(wt%) (wt%) (wt%) (wWt%)
PMMA 98.5 o - 1.5
FS-20 78.5 = 20 1.5
FS-30 68.5 = 30 15
BV-20 78.5 20 e 1.5
BV-40 58.5 40 ) 1.5
BV-60 385 60 z 135
BV-40-FS-20 38.5 : 20 20 1.5
BV-40-FS$S-30 28.5 20 30 1.5

IS = fofosal » BV =bioactive glass

A = = J g 3 "o = d"‘ -~ = g = 3 = 3w =
dila 3 vy AUAMANLAI RN 3 ReTUFY eV QIR DT TINHAIAANT U LAl
Y A o aey = @ ° A 4
nsnaNueosnuioimmlgRsneae Lt Hinterhlsumesueuewes
8/ = ] ar 1
AU Ad wnnin H-NMR *spectroscopy 1081 3iusf2edreuiazaiely deuterated
. Zd o N <. ) Y . i A
chloroform. (5 1Wafirud Inari miinraluaes) tiag 9 tetramethylsilae 1114/ internal standard
3 o & oo @ a = d = @ 3 o Pt =g <
nnmiminTeIigidagflsasu M s el duaany Wnoalwniivies iunan 7
W U o = o =] o/ 1 4 o
Sy nousthns RS NI Ase TR et auazadm 38 3 TImagIn I areeiin
= o w L] 1108/ 3 =2 ] = 3 = a
Frvuadionia a3y disayaie SBF uaafay 19 agiuang1aumaun aun il
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a ' o ol 1 1 1 ] =
MInRan1sInEH S aweusmes hauvdoegnudndiu gzl seua 5%
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UNN 3

AEMIAURUNNIY

3.1 asad

9.

. 1©NUDA 95 % (Ethanol, CH,CH,OH) 1S CARLO ERBA 1n5A3iA312H

1N11OA (Methanol, CH,OH) 155N CARLO ERBA (n3A3iAT1EH

. Tng®u (Toluene, C,H,) VUIHN"TAB-SCAN-INIANAIIZY

1NN T210N000 |5 UAALTetracthylorthosilicate, C,H,,0,SDMITEN CARLO ERBA
INTAANTIEN
unasoy wsanase kainia (Calsium nitrate tetrahydrate, Ca(NO,),\4H20) 158N

CARLOERBA N5AWASIZH

o = =a = i
. UBUBDIINTIMIATLAN (Methylmethacrylate monomet, CsHst) UTEN Aldrich

a o
INIAATIEN

. ImAen'lgaTandad (Sodium hydroxide; NaOH)| 151 1_CARLO ERBAINIAAAITILH

. uou lansd Imaoudamin (Anhydious sodiumsulfaté, Na,50,). 58N CARLO ERBA

a J
NIAWNT1ZH

Tydona e (Soditinchldtide NaCh=115 HW-CARLO FRBA niandiir

= = = '
10. Luuimama{aaﬂ%ﬁ (Benzoyl peroxide, BPO) 78N CARLOERBA INTAUATIEH

1. 19%, 19u-laluiia-4<Ingdau N, N-Disicthyl“4-toltlidene, CH, N) 155N Aldrich

= 4
NTIAUNTIEH

= s oW =y d
12, 'lﬂﬂaaimmu (Dichloromiethane; €H,CH-U3EW LAB'SCAN INIAIUNTIZN

13. 2-laasondenamuninsian (2-hydroxyethyl methacrylate, 2-HEMA) 1589 Fluka

a J
NIAUANTISH



32 ginsainazinesile
1. Lﬂ?@d’?ﬂm Smﬂgﬂﬁlﬁﬂcﬁ) (X-ray fluorescence spectrometer, XRF) UTHN Bruker AG ;:u
SRS 3400
2. nSeriams@nsdiond (X-ray diffractrometer, XRD) U3HW Bruker AG 74 D8
Advance
3. inseanamaiiedulasinTnas il (Gel permeation chromatography, GPC) 1SN
Milipore 34 Water 150-CV
Aoaul TPLGel10.[lmMixed B 2 Columms
VUIR/78x 300 [m
3Lﬂ51ﬁﬁy1wﬁ’ﬂ1m1,aqa‘luﬂﬁm 500 — 10,000,000

= = =
T¥nedalaTutludiznnsgin

aEdzay Oeasgtedag i (THE)
gaimpinanu] :307C

Qmwgﬁ injeetor - QUK

qquﬁ solvent/ pump 230°C

o851 I1a :1.0 ml/ min
Wsunadumaie : 100 LI
nanlumsinsed #2230

Detector : Refractive index
M3AIUNGIDIN CATaIeA T THE

4. m?mﬁam%aimmuﬁmﬂmmwﬁmﬂﬂimﬁma{ (Nuclear magnetic resonance
spectrometer, NMR) 1381 Brukei AG-§#-NMR300-Ulira Shicld AR 300 MHz
THansziwia laau (TMS) rﬂuﬁﬁmmj’gm

5. ndp4ganssfvIANATUYIIAdDINI A (Scanning electron microscope, SEM) 158N LEO

JULV 4

= LY 1 @ ny i a9 9 o r-‘? A w Uls)lrlﬂ
NN TUUAIDLN :Wﬂwaqumﬂmeumuwmmwwﬂ 19

¥ v
A A

indeudenauedegiuAIne UL
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d‘l = ~ = = ~ <
imaqmnlW\laﬁumﬂammummaasmm (Differential Scanning Calorimetry, DSC) UIHM

Mettle Toledo DSC’
¥9QUNYNT ldnaaon : 50-250°C
dns1ms Idanudon :10°C / min

56131?715111?1%@3‘31%%141@5@” : 60 ml / min

Ysuamsnldinser 13- 15mg

7. INT0INATOUBIUAYTEAIR (Universal testing machine)

N PRIEP Nt 1254025

Load cell 230 kN

Maximum load 225,000
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Pattern : 73-1110

Radiation = 1.540538

Quality : Calculated
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CaSiO,

- Wollastonite / Calcium Silicate

Lattice : Anorthic (triclinic)

$6.:P1 (2

Alpha= 90.03

| a= 7.94000

\ b= 7.32000 Beta= 95.37

€= 7.07000 Gamma= 103.43
alb= 1.08470 lz= &

| /b= 0.96585

Mol. weight = 116.16
Volume [CD] = 397.82
| Dx= 2.909

Weor= 087

© ICSD COLLECTION GODE : 023567

| TEST FROM ICSD: At least.one TF missing.
| SAMPLE SOURGCE OR LOCALITY : Specimen from Hokizawa, Japan.

. *Calculated from ICSD using POWD-12++, (1997) primary.reference :

*Proc. Jpn. Acad., volume 45, page 913,(1969). .
i Ito, T., Sadanaga, R., Takeuchi, Y., Tokonami, M.

Radiation : CuKai

Lambda : 1.54060

Fifter : Not specified

d-sp : Calculated spacings
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Auto-Scaled Chromatogram
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Auto-Scaled Chromatogram
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Auto-Scaled Chromatogram
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