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Abstract

Implant-related infection is a complication that could be found in patients receiving dental implant treatment.
It is mainly caused by microbial adhesion and biofilm formation on titanium-base implants. Many studies tried to
improve titanium surface properties to achieve antimicrobial activity. Polyelectrolyte multilayer (PEM) film is one of
the methods used to modify biomaterial surface properties. Sericin, a glycoprotein produced by silkworm, is capable
of promoting osseointegration process and possesses antimicrobial activity. The objective of this study is to improve
anti-biofilm activity of titanium surface, using sericin extracts at concentrations of 0.1, 0.5, 1, 5 and 10 % w/v coating
on titanium surface by PEM film technique. The cytotoxicity test was performed on primary human osteoblasts. The
anti-biofilm activity against Staphylococcus aureus and Candida albicans was determined by biofilm formation assay
and scanning electron microscope (SEM). The results showed that titanium coated with sericin extracts showed no
toxic effect on osteoblasts at 24 hours incubation period. The percentage of Candida albicans cell viability in biofilm
was significantly reduced on sericin-coated titanium surface compared to uncoated group, whereas no significant
difference of Staphylococcus aureus cell viability was found. The results from SEM analysis corresponded to the
results from the biofilm formation assay. In conclusion, coating titanium surfaces with sericin extract at concentrations
of 0.1, 0.5, 1, 5 and 10 % w/v by PEM film technique could reduce Candida albicans biofilm formation on titanium
surface. These findings suggested the potential of this technique as an alternative way to reduce complication from

Candida albicans infection in patients receiving implant treatment.
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Tnndlenuaglmnfondanesddudaiagugnile
(implanted biomaterials) Aesuauieutamensunmg
wazviunnssy wu Wdudwgnilieesiniifind (orthopedic
implant) wagsnituiiies (dental implant) osniinaiasa
anawazeiifia danudumusenisdnnseunaziany
Whuldmnadinm (biocompatibility) furiterdeluininie’

thytudemmameneuniuupnuaiimednidopnvoides
Tneshutiulfansnsavhuthtldvannuans fanafiunaad
Fun1seeNgMEMTIAM (bioactivity) \ieneuaussesy
FUNZAWMNINENEH (colonization) Vowadviingd
W wadaansegn (osteoblasts) wadaadule (fibroblasts)
waztnlashng (macrophage)lﬁmﬂﬁmmz@ﬂﬁauﬂismu
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1o 9 Amufivanzausaradslulefdatuunld’ Sseaui
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Auusu L%aqa%wdaiiﬂﬂ%ﬁuﬁ 3ud @ouenndinsiiuunmes
woaludedimulaliunud (Ageregatibacter actinomyce-
temcomitans) woslWlsluwua 393118a (Porphyromonas
gingivalis) Wnilueisaal WesdwiSy (Tannerella forsythia)
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Polsed ﬁmmaﬂmsﬂumﬁuﬁgqLLazaiwwm (high and specific
affinity) fiuituRa ey WushBusdunsadsluleiidy
LLa3L‘f’Jumm@ﬁwuvl,éfﬂaaslumiamL%@ﬁlﬁ&l’;%’mﬁu?wqﬂﬁq
(implant-related infection) vauzfuAtAn Saduaud hugatn
felsAuuuaelena (opportunistic pathogen) inulsly
Tulefduuuiiuinsniiuiiey wazannsanauiseliiin
\oudeseudsgnitusniauls uonaniluauing Saduaud
floglululefidussiiznnadanaifiunisiniznguuonie
adnviindulululoids® LLazﬁﬂﬁﬁa@aﬁwﬁa@ﬂﬂa?\léu
Lﬁmmiﬁuaﬁiamﬁmqa%wmﬂumﬁﬂwmsﬁﬂL%ymnﬂéﬂsﬁug’w
feuennarlidesunuilanonda oo uavuauAm
é’aﬁLmuélfflui!a%wriaiiﬂﬁﬁwmmﬁﬁzysiamﬂﬁmLf‘jat,?ja
soudsgniludniauuazmsfndovessnituiion
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IunwsmﬁﬂL%"ENmiLL‘Wi’ﬂismamaqa;a%wdaisml,azmslﬁam
anmyesian (material deterioration)'! Tunesswitkiuan
fInsfneSunnsenueEnsaluNMsUSULBELRD
vasTanUgnilslnniden (titanium-based implant) itodaasa
nsiAansEuIuNseeadleduiitnsdu annisinfnveade
T sunsaslulefiduuagyibiinuseavsninlunis

22 gy psiedeuituinlnmieuimesielane

shideqadn
ofuvdiidanaRlumshudeqaT (inorganic antimicrobial
metal elements) lalA Ru (Ag; silver) Naawas (Cu; copper)
nIdIngd (Zn; zinc) Tnesalnme3e (sputtering) 3o
nswuARoUsENanELn (plasma spray) wiiensias
Uﬁzﬁw%mwiumiﬁmﬁa@a%w atndlsRnuiinisiisndu
Foddindesdloitismuns venaninsdanudeslosauves
Tave (metallic ions release) Mntuiitadeuatvasyinliiin
anudufisfumaduaziiedodnafeds
TlhdeTdunoeeturesdnasidninslamide
oduildw (polyelectrolyte multilayer (PEM) film technique)
Lﬂuﬁﬁwﬁﬂmﬂumiﬂ%’uﬂgqﬁuﬁwaﬁaq dmdnnisvesms
@m%’mﬂusﬁy’uﬁasﬁgu (layer by layer) vesansazanelnadianiaslan
Afuszqnseiudiy denaliiAnussiagalaiinadinsody
(electrostatic interaction) Ingdurestndsidnlnsladivent
aunsadnsuloulamesiies (electrostatic self-assembly)
wazih s AnduuiuildumansdussduunTumns' fanunse
muaumwwmﬁuaqﬁaLﬁaﬁxléﬂé’maxLﬁaﬂ%’miﬁﬁﬂmauﬁa
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lalagu (chitosan) wagnsnlgawalsiin (hyaluronic acid)
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LOuT373-81
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s situingewesTuansaduasunmstaRnoasad M
NuInveIas waynsuansoenvesduludlueylalusiiu (bone
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woanna WoFsuideuiulnmidendlailiu il seiuia
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1. Mswnsunnu e

uvislyimviilen (commercial pure titanium grade |,
KVM Heating Element Co., Lt., Pathumthani, Thailand)
YRLEUHIUANENaNY 1.5 WwuRwng gnanlidanumun 3
fladluns uardaliBounaosusonsymemsetiay
awiBum 500 800 waw 1000 Feie3asdiniiuiiaTag (variable
speed grinder polisher, Ecomet 3, Buehler, Illinois, USA)
Mndurhanuazeadedliuseq (deionized water) ne
ThrsewhANuazonssUUSansleia (ultrasonic cleaner,
Vibraclean 300, MDT biologic company, New Yok, USA)
10 Wit 2 afa pudhoerdlaunazieniueasdisas 10 Wil
diordalusiu® wasdadaeilivssg 5w
2. nswdeulnmieudemsataestuiinanudiudusia o
A8y AN NA S

wssna1sazanelndlnaai lauuniaueulude
Aaplsaniefiudauila (poly(diallyldimethylammonium
chloride), PDADMAC, Aldrich, Missouri, USA) Wazdnsazans
ndlanea-d-alasudalmunsofieaed (poly(sodium 4-
styrene sulfonate), PSS, Aldrich) Tvllmnadiadu 10 fadluans
Tulsioumaslsatuty 0.1 luans uaslnsuuasazaneansana
westuTldanivuuewtind usls (Bombyx mori, sericin extract
powder, Specialty Natural Product®, Chonburi, Thailand)
Tldrudiiudenas 10 TnesnadeUBinns ntashin@dons
FollaANITuSaras 5 1 0.5 uag 0.1 lneananausuns

nsviiAeRSduduvuwiulnndey Taequ
Tnndeufiwieliadluuasazanesiiog 4 vuadesug
LL‘U'UWguLﬁuNﬂan (orbital shaker, PSU-10i, Grant Instrument
(Cambridge) Ltd, Cambridge, UK) L?Mﬁ]’]ﬂﬁjﬂvmt,ﬁauaq
Tumsazaneiufauiadaduamsazaefiiiuszquan 5 uid
Eraeniilivseq 3 e adeay 2 wiil udhduseluasavans
fLoaLod ?z’fwﬁumiazmaﬁﬁﬂizqau Wunan 5 il aneene
hl§Useq 3 a%s adsas 2 uifl vhmsduaduluinaudsdud o
Fadutufufausiaogiuuuan® antuhlugiluasasas
anstawesTufinuditiudosas 0.1 0.5 15180 10 Tnganase
U595 30 17 dnednenilEUseq 3 e adsar 2 unit il
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Aouhtusulunegeuludunoudely thiunuly
liendenaowuieuasansiiloan (Ultraviolet
ﬁiﬁmﬂﬁﬂiadmmﬂﬂﬁﬂmﬂL%EJ (airstream class Il biological
safety cabinet, Esco Lifesciences (Thailand) Co., Ltd, Bangkok,
Thailand) fuaz 30 u1A”

3. msm'\uﬁymLsuaéa%weniz@nﬂgmﬁmaemqwé (primary
human osteoblast cell culture)
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(L-glutamine, GlutaMax™ supplement, Thermo Fisher
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waduinnsudisufiusAanfiueaisn (DMEM without
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Soya Broth), HiMedia Laboratories Pvt. Ltd., Mumbi, India)
winunlugund@egamadl 37 esmwadea iWuwian 24 4lus
Yo% . A .
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10° Fengsofiadans IneurluinAinisganduuasniy
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wilues TudlAiauunas (optical density, OD) iU
0.1 wihifusia 2 @e?
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iinduailiinnsEnRnueade (adhesion phase) uutiun
waziAmidululefiu (biofilm phase) Tu ieasufmumnan
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Lﬁ?jyaﬁ;a%wﬁ”lﬂﬁ%am (non-adherent cells) UuTUNUDBN
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VRDANAGDIRAIITLAIUNIMADANAR I B WL T
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UIUGIIAYN (CFU/mL) =
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Figure 1 Percentage of primary human osteoblast cell variability on sericin coated on titanium by PEM film technique at
24 hours incubation. Data were presented as the mean + SD (n=3).

Abbreviations: TCP, Tissue culture plate; Ti, Titanium disc; PDADMAC, PDADMAC coated on titanium disc
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Figure 2 Percentage of microbial viability of Staphylococcus aureus biofilm(A) and Candida albicans (B) in biofilm. Data were pre
sented as the mean + SD (n=3). a indicates significant difference between uncoated Ti group and other groups. b indicates
sienificant difference between PDADMAC coated on Ti group and other groups (p<0.05).

Abbreviations: TCP, Tissue culture plate; Ti, Titanium disc; PDADMAC, PDADMAC coated on titanium disc
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Figure 3 Scanning electron micrograph of Staphylococcus aureus biofilm at 3000x and 5000x magnification
Abbreviations: TCP, Tissue culture plate; Ti, Titanium disc; PDADMAC, PDADMAC coated on titanium disc
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Figure 4 Scanning electron micrograph of Candida albicans biofilm at 1000x and 3000x magnification
Abbreviations: TCP, Tissue culture plate; Ti, Titanium disc; PDADMAC, PDADMAC coated on titanium disc
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