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اثرات ضدقارچی ماده موقت نرم کننده بافت با فوتوکاتالیست TiO2
چکیده
مواد نرم کننده‌های بافت که مستعد کلنی‌سازی میکروارگانیسم‌ها هستند، لذا پیشگیری از تشکیل زیست‌لایه برای بهداشت دهان و لثه اهمیت بسیاری دارد. اما استفاده از روش‌های شیمیایی و مکانیکی ممکن است مشکلات بالینی مانند بدفُرمی و یا تحلیل مواد روی سطح دندان شود. هدف از این مقاله، ارزشیابی اثرات ضدقارچی مواد پرکننده دندان توسط فوتوکاتالیز TiO2 است. اثرات ضدقارچی فوتوکاتالیستی موثر بر زیست‌لایه‌های C. albicans و همچنین اثرات تجزیه‌ نوری پروتئین جذب شده با استفاده از با روش‌های رنگ‌سنجی (کلرومتری) اندازه‌گیری شد. چسبناکی مواد پوششی سطحی با ترکیب با مواد TiO2 افزیش یافت. اما هر دو مواد پوشش‌دهنده با TiO2 برای کاربرد با مسواک قابل قبول بود. اثرات ضدقارچی و تجزیه‌ی پروتئینی با غلظت TiO2 در مواد پوشش دهنده، افزایش نشان داد. با مشاهده دندان توسط میکروسکوپِ الکترونی نشان از باقی ماندن C. Albicans روی سطوح مواد پرکننده داد (حتی 90 دقیقه پس از تابش). این آزمایش نشان داد که مواد پوشش سطحی با فتوکاتالیز TiO2 می‌تواند در نگهداری مواد بهینه‌ساز که در طول خواب برداشته می‌شود، موثر باشد.

متن اصلی (انگلیسی) در صفحه بعدی آمده است ...
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Antifungal Effects of a Tissue Conditioner Coating Agent with TiO, Photocatalyst
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Tissus conditioners are susceptible to coloniza-
tlon by microorganisms. Theretore, the provention
of biofim_formation are important for_oral
hygiene. owever, mechanical and chemical
cleaning mathods may cause clinical problems.
2uch s deformation or surface degradation o s
‘sus conditioners. The objective of ths study s to
ovaluate the antifungal ffects of coating agents
with aTiO, photocatalyst. Photocatalytic antitungal
effects on'C. abicans biofims and photodegrada-
tion effects of adsorbed protein were measured by
colorimetric assays. Scanning electron micro-
scopy was used to examine morphological
changes in C. aibicans. Viscosites of coating
agonts_increased with incorporation of TIO,
However, both of coating agents with TiO, were
acceptable to the application by brush. The anti-
fungal and protein degradation sffects increased
with the concentration of TIO, in the coating
‘agonts. Thess effects also incroased wit radiation
e, After 50 min radisSion. the vishiity of C.alh

tures are romoved; during sioep.

Key words: tissus _concitoner, cosing agent.
T, phatocatalyst, antiungal offect.
Candida ioim

Inroduction

Tissue condioners that improve the health of
abused denture-boaring ssues aro more suscepiEe o
‘colonization by microorgarisms.than derture base.
osins!.ost microorganisms colnizing on the suriace
arefound as comploxstuctured microbial communios
(bioims) and may inato he undorlying ssuo™.
Therelors, malntenance of ssue conditoners and he
preventin af biofim formation are mportant fr oral
hygiene. However, mecharical and chemical claning
methods may causa clical probloms such as dolor-
maton or surace depradatn of esue condton:
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and cosmetics. These advantages have drawn much
attention recently in the field of dental materials and
some studies have been performed concerning the
antifungal effect'*". However, antifungal effects on
biofims that show much stronger resistance to
antibacterial agents than the planktonic form™?® have
not yet been reported in the previous studies.

We incorporated a TIO, photocatalyst into a coating
agent for a tissue conditioner because it is important to
expose a great number of TiO, particles on the surface
of the tissue condiioner. In addition, coating agents are
an effective method to reduce plaque accumulation of
tissue conditioners®"*%. The purpose of this study was
1o investigate the antifungal effects of coating agents
with a TIO, photocatalyst on biofiims. In the successful
colonization and development of pathogenesis, the
adherence of C. albicans to polymers such as soft
ing materials s essential and necessary first step, fol-
lowed by the growth of adherent cells or the co-adhe-
sion of floating cells to adherent ones™*. Therefore we
examined the viability of biofiim-grown C. albicans
and observed C. albicans on the radiated coating sur-
faces by scanning electron microscopy (SEM).
Moreover, we investigated the degradation of
adsorbed protein that promotes microorganism accu-
mulation®.
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times on all surfaces and then stored in the dark for 15
‘min at room temperature.

Yeast strain and growth condition

C. albicans strain (JCM 1542; Physico-chemistry
Institute, Saitama, Japan) was used as the biofiim form-
ing yeast. Cells were grown for 24 h at 37 °C in a yeast
nitogen base medium (YNB medium; Difco
Laboratories, Detroit, USA) supplemented with 50
mM glucose. Cells were harvested, washed with
phosphate-buffered saline (PBS, pH 7.2), and adjusted
10 1X107 cells/mL.

Artificial candidal biofilm formation

Artiicial candidal biofilms were formed on specimens
according to Chandra J. et al. with some modifica-
tions. Specimens were placed in each well of 12-well
tissue culture plates and incubated for 2 h at 37 °Cin 1
mL of 1% bovine serum albumin (BSA; Sigma Aldrich
Japan, Tokyo, Japan). After this pretreatment, 80 L of
. albicans cell suspension was applied to the surtaces
of specimens placed in 12-well tissue culture plates.
Cells were allowed to adhere for 90 min at 37 °C (adhe-
sion phase). Specimens were then immersed in 4 mL
of YNB medium with 50 mM glucose and incubated for
48 h at 37 °C (biofiim growth phase).
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