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ABSTRACT : Poly(methyl methacrylate) (PMMA) particles, denture base resin, were synthesized by suspension
polymerization through control of polymerization conditions (stabilizer concentration, co-monomer con-
centration, and the agitation speed) and evaluated changes in molecular weight and particle size. We also
investigated their mechanical properties of compression-molded samples which were from synthesized polymer
powder mixed with methyl methacrylate (MMA) solution. under the condition of volumetric ratio as 2:1(PMMA
powder and MMA solution). The results shows that the mechanical properties were mainly affected by particle
size over 100 um (in particle size) and by molecular weight under 100 pm (in particle size). From these results,
we concluded that the most appropriate particle size of PMMA powder for heat-cured denture base resins is
around 100 pm. and its molecular weight is around 300000 (4,)).

Keywords : PMMA particle, suspension polymerization, poly(vinyl alcohol), denture base resin, particle size.
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Figure 1. Schematic diagram of round bottomed glass reactor
and three layered four-bladed propeller type impeller.

Table 1. Reaction Conditions for Suspension Poly-
merization of MMA and MMA/Comonomer

code  stabilizercon water MMA »-BuMA agitation speed

name (g/L water) (L) (mL) (mL) (rpm)
A-l 0.5 3 300 - 400
A2 | 3 300 - 400
A3 1.5 3 300 - 400
A4 2 3 300 - 400
A5 3 3 300 - 400
B-1 2 3 300 - 200
B2 2 3 300 - 300
B-3 2 3 300 - 360
B4 2 3 300 - 420
B-5 2 3 300 - 480
C-1 2 3 285 15 360
C2 2 3 270 30 360
C3 2 3 255 45 360
Cc4 2 3 240 60 360
C-5 2 3 210 90 360
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Figure 2. SEM images of control particle (a; Paladent® 20) and synthesized PMMA particle (b; A-5).
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Figure 3. Cumulative particle size distribution (a), normal particle
size distributions (b) and average particle diameter (d, c) as a
function of PVAL concentration in A series.
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Figure 4. Cumulative particle size distribution (a), normal
particle size distributions (b) and average particle diameter (d,, c)
as a function of agitation speed in B series.
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Figure 5. Effect of n-BuMA concentration on cumulative
particle size distribution (a), normal particle size distribution
(b) and average particle diameter (d,, c) of C series.
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Figure 6. '"H-NMR spectrum of MMA/n-BuMA copolymers.

Table 2. NMR Peak Ratio Between MMA and n-BuMA
in Copolymer

B-3

C-1

C2

C3

C4

peak area ratio (4 gppm/A40ppm) 1
peak area ratio (A4 gppm/ A sppm) 0
105

estimated T,(°C)
eq. 2 105

1

1

1

1

0.0605 0.0793 0.1065 0.1202

70.7
953

65.0
92.7

58.8
89.3

56.3
87.7
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Figure 7. Flexural properties of PMMA based denture base
material (PMMA based particles made by suspension poly-
merization) after compression molding: (a) Flexural strength and
(b) Flexural modulus.
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base material after compression molding under the powder/liquid
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Table 3. Molecular Weight of Polymer Beads Synthe-
sized at Different Polymerization Conditions

code name M, M, PI

Control 313200 827400 2.64
A-1 289700 1027800 3.54
A-2 303500 856400 2.82
A-3 262100 879000 3.35
A4 273400 816700 2.98
A-5 310200 882800 2.78
B-1 - - -
B-2 289600 768000 2.65
B-3 322300 867500 2.69
B4 215600 605100 2.80
B-5 - - -
C-1 287500 857900 2.98
C-2 265000 791100 2.98
C-3 296500 883900 2.98
C-4 294000 963400 327
C-5 -
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