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Evaluation of the physical properties and antibacterial effects
on Candida albicans of denture base resin containing silver
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ABSTRACT

Objectives: The purpose of this study was to evaluate the physical properties and antibacterial activity of denture base resin
with added silver sulfadiazine. Methods: Specimens were made from self-curing denture base resin and silver sulfadiazine as
an inorganic antibacterial agent. For physical evaluation of the specimens, surface roughness, surface hardness, and contact
angle were measured. Bacterial growth was assessed by optical densityat 600 nm (OD600) and colony forming units (CFU)
measurements to confirm antibacterial activity. Results: There was no significant difference in surface roughness, surface
hardness, and contact angle in the experimental group containing silver sulfadiazine compared to the control group. In contrast,
the experimental group showed a significant decrease in antibacterial activity compared to the control group in terms of OD
value. Analysis of CFU confirmed a significant decrease in colonies in the experimental group compared to the control group.
Conclusions: Denture base resin containing silver sulfadiazine, an inorganic antibacterial agent, exhibited enhanced antibacterial
activity without physical changes. In conclusion, the use of denture base resin containing inorganic antibacterial agents may be
expected in the future.
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Table 1. The composition of antibacterial denture base resin containing silver sulfadiazine

Materials Powder of resin (wt%) Silver sulfadiazine particle (wt%)
Control 100 0
Exp. 1 99 1
Exp. 2 o8 2
Exp. 3 97 3
2) 21 A27
T A= H|

d HZE gale] oA mH A27] $7471(GT-X3 BASE GTX-12-121, Brucker, USA) o]-85t0] VSIE Eoflx] ZA31ict. &

HREE 57517 95 2| EE Ra (Average roughness)?te 7155Ict 2F Adwe] Al o 33] 75t W+t 513ith. Rax 7154
59125 341 4ol 44 AR o1 RiAle) ol 247} Hl SN A6 of SAM 0 ZRe ZEZIAS) A Aol
ot Absm o 2 23 ol 7P e AkgEl e BUEE 23X otk B F & 272 HAAHEY|(MMT-X7B, MATSUZWA,
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(N=10).

7+ =29 7](Smartdrop_lite, Femtobiomed, Korea) S A5}

SR 25t A1 AJERIAAEo| A 54 AZE Candida albicans (C. albicans) (ATCC 7965)% Yeast mold broth (YM broth; BD
Difco, Franklin Lakes, NJ, USA)oll 0 233} A]71 F 100 i} #iofl 10 miloll &5kt the 37°C9] QIFH|o]Ejof|A] 24A]7F E/dst Al ZiTt
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Fig. 1. Antibacterial effect on specimens

Candida albicas

5) S°3=(Optical Density) g 87}t

BIFAIES R4l YL 1SO 10993-1101 wt 24A17F FRF 37°C 4017 QlFHIolEollA §Z5{tt. 121l Altd2 5x10* colony
forming unit (CFU)/mL === 7= 96 wellof] 100 pl2] 255131 1 o] 100 uLA] 8208 B3510] 447k 24A]7F 29t 37°¢9] QI
Fe|olEjof| A BsIQITE. 282} 4x1 7k} 24A417F A7 o] =] ELISA reader (Epoch, BidTeck, USA)S AFE3H] 600 nmol|4 S-4=(0D)E
Zoto] M2/ =& 7okl

3. A2 2N
Jefote Avks 7125k 2 g Avk= SPSS program (ver. 22.0; IBM Corp., Armonk, NY, USA)Z 2 134-8- o] 850 EANRA]S AA|
Siiet. vlE24 AR S Kruskal-wallis A5-2 AAISICH AR 2522 Bonferroni correction method 27%HS ARESHITH

(@=0.05).
H1 AL}

1. =25 "o}

1) A&7

HIHEA BEH B9 A7) $4712 d2ad) Aees S A9, 222 0.29+0.12, Exp 1 152 0.3240.10, Exp 2 152
0.3340.12, Exp 3 182 0.32+0.082 LRt tiz7 280} vl wslo] 1 wit 18, 2 wide 18 12]1 3wtk 1E7+e] A Aujrio]zl
o] 7Ha QA& 2lxle] HH A7) = felgt Aol 7 YUTHp>0.05)<Fig. 2>.
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Fig. 2. Result of surface roughness on denture base resin; Control: only denture base resin, Exp 1: 1 wt% experimental
material, Exp 2: 2 wt% experimental material, Exp 3: 3 wt% experimental material.

2)AE

H|AAZE7]E o] g3lo] EHAEE 243 A} th27-2 11.3510.16, Fxp 1 152 11.8+0.82, Exp 2 152 11.23+0.56, Exp 3 L&
2 11.4940.542 e o338 BlRlol] 77124l S ol Alaket ety vz Hlwsto] Agte] B EE fofsh xtol7t ¢l
AHp>0.05)<Fig. 3>.
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Fig. 3. Surface micro-hardness of experimental groups, Control: only denture base resin, Exp 1. 1 wt% experimental material,
Exp 2: 2 wt% experimental material, Exp 3: 3 wt% experimental material

3) }giﬂ-
O x)/F-ge| ol B2 |FHAIE EESH Al 214 E"M_%P 1517] $Jste] HE4E771 2 S5 23 o2+ 70.3913.61, Exp1 1
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Fig. 4. Contact angle on denture base resin; Control: only denture base resin, Exp 1: 1 wt% experimental material, Exp 2: 2
wt% experimental material, Exp 3: 3 wt% experimental material

Fig. 5. CFU of experimental group; (a) Control group, (b) Inorganic antimicrobial material in specimens 1%, (c) Inorganic
antimicrobial material in specimens 2%, (d) Inorganic antimicrobial material in specimens 3%.

2) Bacteria viability

o)xgezle] FHE S RIS Yste] C. albicans ¥ 283 A}, ti27-2 0.9240.03, Exp 52 0.610.09, Exp 2 182
0.620.1, Exp 3 L5 0.5740.09% Yebgtth. thZwt9] 0.Dgh} vl wsto] 27|3dA1E 3tet AEe] C. albicans EE0°] 2ol 2
B o] 5t 2to] 7}k A ATH(p<0.05)<Fig. 6>.
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Fig. 6. Result of bacteria viability (Optical Density); Control: Only bacteria, Exp 1: Inorganic antimicrobial material in
specimens 1%, Exp 2! Inorganic antimicrobial material in specimens 2%. Exp 3: Inorganic antimicrobial material in specimens
3%. Other lowercase letters indicate statistical differences between groups (p<0.05).
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