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Silver Nanoparticles in Resin Acrylic Denture Base
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Abstract

Denture-related stomatitis is an inflammation of the denture-bearing mucosa and often found
in denture wearers. It is also related to Candida albicans. Nowadays, nanotechnology is used in
dentistry by modifying silver nanoparticles in resin acrylic denture base for antimicrobial effect,
accumulation of microbes and incidence of denture-related stomatitis reduction. Denture wearers

are able to perform effective denture-care and oral self-care.
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guilage (urinary catheter) [17] @ lauwa
(dressing wounds) [18] iauduLfiua (artificial
tendon) [18] sy Tuﬁmﬁumnﬁuﬁnﬁﬁ']agmﬂ
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aumau ludwiiisBuszasandfmuansiiy

9w

NNANpgNATrE AN NEdR  wazilaUiun

®
v

symanluduiiadwilddaamnndu Ty
fivonsuneaddn [2427] seaAdaviuMIAN
20y Chladek LazAe (2011) ﬁidaumﬂm‘[uﬁu
Tuyaquadugnuituidioy (soft liner) [31] uananil
Fonuhmadaianzieynmanu@ulusduszaian
wilnyuieviiddaunirluisdusiinundizuae
ievnnoymeunTuiiuluisduszaianyiaaies
flaweeymealanndt  uazfinnIunguzedaynA

panisTusiatumie ey [27]

o4



SWU Dent J. Vol.7 No.1 2014

uniensal
msldaumauludulugruiuiiisaedu
szasanilifguanalunisduidonuaudon
Sadueud  Sodusmamanivhl¥iiinmssniay
savgavihnlugiilafiuifion  Hreannsazansey
qadn  vhldiheamnsnguaganimgeihnuas

Py
oo

Hudendifgu  sdnlsfimamsldeymeaunlutu
Tuisunza3an sunansznusAENTRIBINaLAz
ANBUTNMEMW U anuudenss  uazfone
\BuazA3an nmsFnefiuansefhiflisnansa
spllintAnaeumeanludunnidotey  fiwase
AMNTINTITRNIBuRzASan waslnemEEfis
Tifufivensy osnndifonim  fwadaany
Sennzasiufisy Seidudeefnemasssdaly
WiannAsnsuazdnsaruiimuizanlunisla
sumawnluduluguiuiienisduasasan
usnaniigadwlugenninegluszosin
(stationary phase) snnniszasiifinsaiaivia
(growing) iiavanniiasonsiie Twdeiioulsd
wazusuAvsfvavirenelunisiuitagadn
wilumsdneiiusninmeasslaaugduenu
Tusnsazaefidqadwiipsasoiien Asanlu
dovthnfifinsdndaiuiiafowmsen  (gingival
mucosa) t#pazgninilovmnusudian vl
qadwiiagluansazarazhdenfianaiduduion
nlugevihn [32] Tustnanenadmswmuneu
S5uAnunludedi@ia (in vivo) sialy
unagy
N1sWAI AN DI uH UL B TS
Auanffuadnwisaynauluibu Wpandn
mssniavlugesihnvaelafuien  Humeiien
Tmidoiintuldliunu Hagiudeisosludunaues
mahide  Anediierisuasiandufivainzan
Tunsldeymeunluiuluisduszesan  isliiin
dnanmgegauaziiufivansumenadn esdisa
enahazidudselomiunglafudoaldnnidos

1aNa1581989

1. Arendorf TM, Walker DM. Denture
stomatitis: a review. J Oral Rehabil 1987; 14(3):
217-227.

2. McNally L, Gosney MA, Doherty U,
Field EA. The orodental status of a group of
elderly in-patients: a preliminary assessment.
Gerodontology 1999; 16(2): 81-84.

3. Dagistan S, Aktas AE, Caglayan F,
Ayyildiz A, Bilge M. Differential diagnosis of
denture-induced stomatitis, candida and their
variations in patients using complete denture: a
clinical and mycological study. Mycoses 2009;
52(3): 266-271.

4. Ramage G, Tomsett K, Wickes BL,
Lopez Ribot J, Redding SW. Denture stomatitis:
a role for Candida biofilms. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2004; 98(1): 53-59.

5. Samaranayake LP, Nair RG. Oral Candida
infections— a review. Indian J Dent Res 1995;
6(3): 69-82.

6. Lamfon H, Porter SR, McCullough M,
Pratten J. Formation of Candida albicans biofiims
on non-shedding oral surfaces. Eur J Oral Sci
2003; 111(6): 465-471.

7. Bulad K, Taylor R, Verran J. Colonization
and penetration of denture soft lining materials
by Candida albicans. Dent Mater 2004; 20(2):
167-175.

8. Luo G, Samaranayake LP. Candida
glabrata, an emerging fungal pathogen, exhibits
superior relative cell surface hydrophobicity and
adhesion to denture acrylic surfaces compared
with Candida albicans. APMIS 2002; 110(9):
601-610.

65



2nuQ.UAD UR 7 aUUA 1 w.A. 2557

9. Koch C, Burgers R, Hahnel S. Candida
albicans adherence and proliferation on the
surface of denture base materials. Gerodontology
2013; 30(4): 309-313.

10. Moskona D, Kaplan I. Oral lesions in
elderly denture wearers. Clin Prev Dent 1992;
14(5): 11-14.

11. Alt V, Bechert T, Steinrucke P, Wagener
M, Seidel P, Dingeldein E, et al. An in vitro
assessment of the antibacterial properties and
cytotoxicity of nanoparticulate silver bone cement.
Biomaterials 2004; 25(18): 4383-4391.

12. Simpson K. Using silver to fight
microbial attack. Plast Addit Compounding 2003;
5(5): 32-35.

13. Morones JR, Elechiguerra JL, Camacho
A, Holt K, Kouri JB, Ramirez JT, Yacaman MJ.
The bactericidal effect of silver nanoparticles.
Nanotechnology 2005; 16(10): 2346-2353.

14. Kumar A, Vemula PK, Ajayan PM, John
G. Silver-nanoparticle-embedded antimicrobial
paints based on vegetable oil. Nat Mater 2008;
7(3): 236-241.

15. Monteiro DR, Gorup LF, Takamiya AS,
de Camargo ER, Filho AC, Barbosa DB. Silver
distribution and release from an antimicrobial
denture base resin containing silver colloidal
nanoparticles. J Prosthodont 2012; 21(1): 7-15.

16. Acosta-Torre LS, Mendieta |, Nunez-
Anita RE, Cajero-Juarez M, Castano VM.
Cytocompatible antifungal acrylic resin containing
silver nanoparticles for dentures. Int J Nanomedicine
2012; 7: 4777-4786.

17. Balan L, Schneider R, Lougnot DJ. A
new and convenient route to polyacrylate/silver
nanocomposites by light-induced cross-linking
polymerization. Prog Org Coat 2008; 62(3): 351-357.

18. Damm C, Munstedt H, Rosch A. The
antimicrobial efficacy of polyamide 6/silver-nano-
and microcomposites. Mater Chem Phys 2008;
108(1): 61-66.

19. Kawashita M, Tsuneyama S, Miyaji F,
Kokubo T, Kozuka H,Yamamoto K. Antibacterial
silver-containing silica glass prepared by sol-gel
method. Biomaterials 2000; 21(4): 393-398.

20. Hotta M, Nakajima H, Yamamoto K,
Aono M. Antibacterial temporary filling materials:
the effect of adding various ratios of Ag-Zn-
zeolite. J Oral Rehabil 1998; 25(7): 485-489.

21. Syafiuddin T, Hisamitsu H, Toko T,
Igarashi T, Goto N, Fujishima A, et al. In vitro
inhibition of caries around a resin composite
restoration containing antibacterial filler. Biomaterials
1997; 18(15): 1051-1057.

22. Yoshida K, Tanagawa M, Atsuta M.
Characterization and inhibitory effect of antibacterial
dental resin composites incorporating silver-
supported materials. J Biomed Mater Res 1999;
47(4): 516-522.

283. Sondi I, Goia DV, Matijevic E. Preparation
of highly concentrated stable dispersions of
uniform silver nanoparticles. J Colloid Interface
Sci 20083; 260(1): 75-81.

24. Nam KY, Lee CH, Lee CJ. Antifungal
and physical characteristics of modified denture
base acrylic incorporated with silver nanoparticles.
Gerodontology 2012; 29(2): e413-e419.

25. Sodagar A, Kassaee MZ, Akhavan
A, Javadi N, Arab S, Kharazifard MJ. Effect of
silver nano particles on flexural strength of acrylic
resins. J Prosthodont Res 2012; 56(2): 120-124.

26. Singh N, Khanna PK. In situ synthesis
of silver nano-particles in polymethylmethacrylate.
Materials Chemistry and Physics 2007; 104(2):
367-372.

66



SWU Dent J. Vol.7 No.1 2014

27. Catherine Fan, Lianrui Chu H. Ralph
Rawls, Barry K, Norling Hector L, Cardenas Kyumin
Whang. Development of an antimicrobial resin-
A pilot study. Dental materials 2011; 27(4): 322—
328.

28. Oei JD, Zhao WW, Chu L, Desilva MN,
Ghimire A, Rawls HR, Whang K. Antimicrobial
acrylic materials with in situ generated silver
Nanoparticles. J Biomed mater Res PartB 2012;
100B(2): 409-415.

29. Wady AF, Machado AL, Zucolotto V,
Zamperini CA, Berni E, Vergani CE. Evaluation of
Candida albicans adhesion and biofilm formation
on a denture base acrylic resin containing silver
nanoparticles. J Appl Microbiol 2012; 112(6):
1163-1172.

30. Yoshida K, Tanagawa M, Atsuta M.
Characterization and inhibitory effect of antibacterial
dental resin composites incorporating silver-
supported materials. J Biomed Mater Res 1999;
47(4): 516-522.

31. Chladek G, Mertas A, Rybarek IB,
Nalewajek T, Zmudzki J, Krol W, et al. Antifungal
activity of denture soft lining material modified
by silver nanoparticles- a pilot study. Int J Mol
Sci 2011; 12(7): 4735-44.

32. Baehni PC, Takeuchi Y. Anti-plaque
agents in the prevention of biofilm-associated
oral diseases. Oral Dis 2003; 9(Suppl 1): 23-29.

ANRDUNANN:

WA AT.0ULM Lﬁﬂuﬁiqa
WuanssuayInBuatiuAnTINU LAY
AULTUALNNEAERS N InenauAsuATUNTI L3nl
J303N 23 WATANN NTMWLNUAT 10110

N3 02-649-5212

anvanediannsailng pantiraa@yahoo.com

Corresponding author:

Assist.Prof.Dr. Napapa Aimjirakul
Department of Conservative Dentistry and
Prosthodontics, Faculty of Dentistry,
Srinakharinwirot University, Sukhumvit 23,
Wattana, Bangkok 10110

Tel: 02-649-5212

E-mail: pantiraa@yahoo.com

o/



