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ABSTRACT. PMMA denture acrylic resin impregnated by Ag (silver nitrate and silver nano-particles) was evaluated
for the growth-inhibitory effect against Candida albicans. The 2 patterns of Ag impregnation to heat-polymerized PMMA
resin was prepared as Ag-polymer and Ag-monomer with the concentrations of 0.002, 0.01 and 0.05 M respectively
(control: 0 M Ag). These modified resin disc specimens were inoculated with 100 ul fungal suspension (1.73x107 cells/
ml) with incubation for 24 hours and growth-inhibitory effects were evaluated as the number of colony forming unit
(CFU) on the specimen. Significant reduced CFU was found in the concentration of 0.05 M (72.8~80.9%) and 0.01 M
(44.5~55.5%) Ag impregnated (p<0.01) without significant differences between silver nitrate and silver nano-particles
and Ag-polymer and Ag-monomer (p>0.01). Elution of silver ions (Ag") from the specimen by Atomic absorption spec-
trophotometer (AAS) may have contributed a little to the inhibition of fungal growth considering minimum inhibitory
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concentration (MIC) value in this study. The physical properties of modified denture acrylic confirmed with International

organization for standardization (ISO) standard as examined by 3-point flexural strength test, however, color stability was

proved to be poor for clinical use.
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Fig. 1. UV-visible absorption spectrum of silver nano-solution.

Fig 2. Transmission electron microscopic image of prepared
silver nano-particles in this study.
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Table 1. Classification of group according to the type and concentration of Ag impregnation into the denure acrylic resin

r

o

Group PMMA (powder) MMA (liquid) P/L ratio (z/ml)  Initial concentration of Ag (M)
Control normal normal 0

I Ag’sol + powder normal

I AgNO; + powder normal 221

o L 0.002/0.01/0.05
I normal Ag’sol + liquid
v normal AgNO; + liquid
ok ZF AR ARG & 570 100 ml B SHF

0.5, 1.0, 2.0, 3.0 L8] 3 4.0 ug/ml =2 & o]
100 ml & &grl(1x 10" CFU/mhell 2+z+ A7)}

1= H mlo

7}
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Fig. 3. Mean adhesion (CFUx10%ml) of C. albicans isolated
from denture acrylic resin discs impregnated with silver in
each group with the concentration of 0.002 M (a), 0.01 M
(b), 0.05 M (c) and control (0 M) after 24-hour incubation.
Each point represents mean value from three independent
experiments and horizontal bar represents the mean value of
each group.
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A
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Table 2. Mean Ag" elution from each disc specimen and inhibitory rate (%) of modified denture acrylic discs against

C. albicans after 24 hour incubation

Fungal viable cell inhibitory rate (%)

Group

oM 0.002 M 0.01M 0.05M

(A’ + PMMA) + MMA +3.5 445" -72.8%F
(AgNO; + PMMA) + MMA 6.6 +7.0 -51.5% -75.7%F
PMMA + (Ag+MMA) ' 33 47 4" -73.9%F
PMMA + (AgNOs+MMA) -0.06 -55.5% -80.9%P

Letter of o represents values statistically different from control (0 M) and 3 represents values statistically different from 0.01 M

(p<0.01).

Table 3. Mean Ag" elution from each disc specimen(n=5).

Concentration of eluted Ag" (ng/ml)

Group
0.002 M 0.01 M 0.05M
(Ag"+ PMMA) + MMA 0.034 0.532 1.083
(AgNO; + PMMA) + MMA 0.051 0.726 1.234
PMMA + (Ag’+MMA) 0.035 0.625 1.124
PMMA + (AgNO;+MMA) 0.062 0.743 1.325
Table 4. Mean value of 3-point flxural strength(n=5)
Flexural strength (MPa + SD)
Group Control(PMMA + MMA) : 822+ 1.9
0.002 M 0.01 M 0.05M
(Ag™+PMMA)+MMA 82.8+29 82.6+24 92.1+3.2"
(AgNO;+PMMA)+MMA 80.2+1.6 824+22 89.1 +£2.8"
PMMA+HAg+MMA) 81.4+19 843+3.1 92.8+4.5"
PMMA+HAgNOs+tMMA) 82.1+22 82.1+26 902+3.7

The values of flexural strength () was calculated from the equation, 6 = 3Fl/2b/?, where F is the maximum load (Newton)
exerted on the specimen, / is the distance between the supports (mm), 4 is the width (mm) and / is the height (mm). Figure of *

represents values statistically different from control (p<0.01).

T, 0002 M 233 0.01 M s o3k 73 7=
o oA Sl ST A=Y ek (p<0.01) £3F
whAlef] ok SAIA 5242 $IThp>0.01)(Tuble 4).
UA Fxolide] F7] & 7= PMMA 94 ¥
e 7AH BEAE AL 5 e Hem A5
== ﬂﬂr?ﬂi.% < A7tel w2 oA A Rl =

WA £S04
Z 7]—1‘(AE 2.0)
17.38] AzPES7 et

2008, Vol. 52, No. 4

Table 5. The value of color difference (AE") from control
(borderline of clinical accepatibility; AE"=2.0).

F

AE

Group 0.02M 00IM  0.05M
(AZ+PMMA)+MMA 9.02¢ 1327°4  17.3%€
(AgNO+PMMAYMMA ~ 9.16° 13.34%%  16.9°C
PMMA+(Ag"+MMA) 8.44° 11.03*®  15.3%P
PMMA+AgNO;+MMA) 838" 11.01°8  14.9°P

AE™= (ALY +(Aa") +(Ab"), AL=Li-Lo, Aa’= aj-a, Ab'=
bi-bo, L1, a1, bi: Agimpregnated Lo, a0, bo: no Ag (control).

The different lowercase letter means that there are significant
differences among the different Ag concentration(p<0.01).

The different capital letter means that there are significant
differences within the same Ag concentration(p<0.01).

shom 7} BEr} Z7) B4F AxAfel7) fols)
A ZIIY & ol U £ 7he] ol7t Az
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Aol UehbA] edgkort 0.01 M & Fof Fxolat
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