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ABSTRACT

Aims: To evaluate the ability of commercial denture cleanser on decreasing Candida albicans biofilm
and comparing this with microwave sterilization technique on heat cured acrylic resin denture base
material which was cured by two different techniques. Materials and Methods: thirty two samples of
heat cured acrylic resin denture base material had been used, half of them was cured by conventional
water bath technique, and the other half by microwave technique. A simple method to measure Candida
biofilm activity using pH change of Stomastat. Modified Sabouraud broth developed and used to eva-
luate the efficacy of the following denture cleansers: Chlorhexidine 0.2% and sodium hypochlorite
0.5%, and microwave sterilization on Candida albicans biofilm. The initial number of yeasts inocu-
lated was correlated with pH value of Stomastat after 24 hours incubation period. Results: The acrylic
resin samples that cured by conventional water bath technique were most effectively disinfected by
chlorhexidine 0.2%. This demonstrated by increasing the pH value of Stomastat significantly than the
control group. The same result was obtained with those samples which were cured by microwave oven.
The initial number of Candida albicans cells in Stomastat was significantly decreased than the control
group after treatment of acrylic samples with denture cleansers and microwave sterilization technique,
while for those samples that cured by microwave technique the least number was obtained after treat-
ment with chlorhexidine 0.2%. Conclusion: Both of chlorhexidine 0.2% and sodium hypochlorite
0.5% and microwave technique had the ability to disinfect acrylic samples that cured by water bath and
microwave techniques effectively. However, chlorhexidine 0.2% was the most effective one.
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INTRODUCTION
Removable prosthesis may be potential
source of infection™™. Several studies

fecting dental prosthesis have been evalu-
ated; those include sodium hypochlorite,
glutaraldehyde and chlorine dioxide © ©.

have focused on the materials and methods
necessary to ensure proper disinfection
control of dental prosthesis“®. When se-
lecting a disinfection procedure, the effect
of the disinfectant on denture must be
carefully considered. Although chemical
disinfection has been largely recom-
mended ® 9, it is possible that certain com-
ponents of the disinfectant solutions may
penetrate the material and not be com-
pletely eliminated by rinsing. In addition,
the use of disinfectants has been consid-
ered time consuming or inappropriate® ©.
Various methods of chemically disin-

Although most of these solutions have
shown no deleterious effects on acrylic
resins ), they may be introduced to the
oral cavity.

If the denture is heavily contaminated,
it probably would not be completely disin-
fected by immersion only. Recently, the
microwave disinfection method is claimed
to be a useful alternative to immersion
disinfection ®.

Microwave irradiation may be used for
decontamination of food, microbiologic la-
boratory materials, dental instruments,
nitrous oxide nasal hoods, contact lenses,
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household sponges, Candida contaminated
underwear, clinical waste and material
used in clinical laboratory and home heal-
th care © . On the other hand, little in-
formation is available concerning the ef-
fect of microwave disinfection upon acryl-
ic resins @19,

A study showed that microwave ster-
ilization would be effective for steriliza-
tion of hard chairside reline resins that
contaminated with pathogenic microorgan-
isms and fungi (Candida albicans) 1%,

The aim of this study was to evaluate
the effect of microwave radiation on Can-
dida albicans biofilm on acrylic resin den-
ture base surface compared with commer-
cial denture cleanser.

MATERIALS AND METHODS

Thirty two specimens were prepared
with dimensions of 1 cm x 1 cm x 1 mm
using heat cured acrylic resin (Major Base
2, Major Prodotti Dentari, Italy) that had
been processed against acetate sheet and
glass slab *®. Half of them were cured by
conventional water bath technique accord-
ing to manufacturers’ instruction, and the
other half were cured by microwave cur-
ing technique using fiber—reinforced plas-
tic—flask “” at curing cycle (30 minutes) at
low setting (80 watts), 15 minutes per side,
followed by 1 % minutes at high setting
(500 watts)*® and by using domestic mi-
crowave oven (Samsung, Model RE-570
D, 0.6 cu-ft, Korea).

All specimens were conditioned by
storing them in distilled water for 48 + 2
hours at 37 + 1 °C before the experiment
(15-17)

Candida albicans from inner surface of
upper denture was obtained according to
Kassab,"® and examined the ability of
denture cleaning agents to reduce or re-
move the colonized yeast and fungal biofi-
Im by quantifying the number of vital cell
of colonized Candida albicans (biofilm
activety) 29,

Thirty two samples of acrylic resin
were sterilized by autoclave at 121 °C for
15 minutes and were tested in this study;
each one had been placed in the bottom of
sterile beaker, 0.5 ml of serum was added,
then incubated for 1 hour at 37 °C. After
that serum was aspirated and 0.025 ml of
yeast suspension 106 cell/ml was inocu-
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lated (yeast suspension was determined by
total cell count using haemocytometer, and
incubated for 2 hours at 37°C. After that
2ml of Sabouraud broth was added to each
gtle)aker, and incubated for 6 days at 37°C)

To assess the ability of different solu-
tions to remove Candidal biofilm, the co-
lonized yeast specimens were immersed
into 50 ml of the following tested solu-
tions:

Fifty ml of chlorhexidine 0.2% as ac-
ontrol positive.

Fifty ml sodium hypochlorite 0.5%.

Fifty ml sterile distilled water as a con-
trol negative.

In addition, microwave was used to
sterilize some of specimens. The acrylic
resin samples were divided into two main
groups in this study:

The first group represents acrylic resin
samples that cured by conventional water
bath technique and the total number of
specimens were 16; those divided into:

Four samples were treated with 0.2%
chlorhexidine.

Four samples were treated with 0.5%
sodium hypochlorite.

Four samples were treated with dis-
tilled water.

Four samples were sterilized by using
microwave oven.

The second group represents acrylic
resin samples that cured by microwave
technique and the total number of speci-
mens were 16 and divided as in group A.

For all the specimens in groups A and
B that treated with solutions, each beaker
was incubated for 2 hours at room tem-
perature, washed with sterile distilled wa-
ter and then 2 ml of Stomastat (modified
Sabouraud broth containing 0.01% wt/vol
chloramphenicol),(22, 23) were added to
each beaker. Then, the initial number of
yeasts inoculated was determined by total
cell count using haemocytometer. After 24
hours of incubation, the pH of medium
with each specimen was measured using a
pH meter (HNNA, CE, Italy).

Specimens that sterilized by micro-
wave oven were 8: 4 cured by water bath
technique and 4 cured by microwave tech-
nique, were placed in distilled water dur-
ing microwave exposure and irradiated
with microwave energy for 6 minutes at
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650 w (12, 14).
RESULTS

Results showed that the pH value of
Stomastat after treatment of specimens of
acrylic that cured by water bath technique
with chlorhexidine 0.2% and sodium hy-
pochlorite 0.5% were increased signifi-
cantly than control samples in distilled
water and there was significant difference

(Table 1 and Figure 1) and the most effec-
tive one is chlorhexidine 0.2%. This indi-
cated the ability of those solutions in disin-
fection of acrylic specimens. Also this Ta-
ble showed the significant effect of mi-
crowave in disinfection of acrylic samples
that cured by water bath. However, its ef-
fect was less than chlorhexidine and so-
dium hypochlorite.

Table (1): Analysis of variance for the pH value of Stomastat in the samples cured by water
bath technique

d.f SS
Between Groups 3 6.336
Within Groups 12 5.575E-03
Total 15 6.342

MS
2.112
4.646E-04

F-value p—value

0.000
4546274 ginificant
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Means with the same letter were statistically not significant (p > 0.05).

Figure (1): Duncan's Multiple Range test for the pH value of Stomastat in the samples cured
by water bath technique.

Table (2) and Figure (2) demonstrated
the similar results that mentioned in previ-
ous one. The only difference in that the
acrylic samples were cured by microwave
technique. The increase in pH value than

the control group indicated that the media
of Stomastat become less acidic which
caused by reduction in the growth of Can-
dida albicans.

Table (2): Analysis of variance for the pH value of Stomastat in the samples cured by micro-
wave technigque

d.f SS MS F-value p—value
Between Groups 3 3.217 1.072 535.620 0.000
Within Groups 12 2.403 E-02 2.002 E-03 ' Significant
Total 15 3.241
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Means with the same letter were statistically not significant (p > 0.05).

Figure (2): Duncan's Multiple Range test for the pH value of Stomastat in the samples cured
by microwave technique

Table (3) and Figure (3) demonstrated
that the initial number of Candida albicans
cells inoculated in Stomastat after treatm-
ent of acrylic samples that cured by water
bath with chlorhexidine, sodium hypochl-
orite and microwave were significantly

decreased than the control group in dis-
tilled water. However, there were no dif-
ferences among them. This indicated that
the pH of Stomastat in the control group
was more acidic than others which cause
by acid production of Candida albicans.

Table (3): Analysis of variance for the initial number of Candida albicans in the samples cured by
water bath technique

d.f SS

MS F-value p-value

Between Groups 3
Within Groups 12
Total 15

1.19 E+13
2.83 E+12
1.48 E+13

3.98 E+12
2.35 E+11

0.000

16.884 Significant
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Means with the same letter were statistically not significant (p > 0.05).

Figure (3): Duncan's Multiple Range test for the initial number of Candida albicans in the
samples cured by water bath technique
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In Table (4) and Figure (4), the acrylic
samples were cured by microwave. The
initial number of Candida albicans in
Stomastat after treatment with chlorhexi-
dine, sodium hypochlorite and microwave
were significantly decreased than the con-
trol group (distilled water). However, both

of chlorhexidine and sodium hypochlorite
had the least number with no difference
between them but significantly different
from microwave. Also, microwave had the
similar effect but in less degree than
chlorhexidine and sodium hypochlorite.

Table (4): Analysis of variance for the initial number of Candida albicans in the samples cured by
microwave technique

d.f SS MS F-value p—value
Between Groups 3 3.01 E+12 1.00 E+12 3962 0.049
Within Groups 12 3.70 E+12 3.08 E+11 ' Significant
Total 15 6.71 E+12
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Means with the same letter were statistically not significant (p > 0.05).

Figure (4): Duncan's Multiple Range test for the initial number of Candida albicans in the
samples cured by microwave technique.

DISCUSSION

It has been reported that contaminated
prosthesis can transfer microorganisms to
prosthesis, materials, equipment, person-
nel and patients®*”, and cross contamina-
tion of the prosthesis may occur when in-
fected units are pumiced in dental labora-
tories®. Therefore, dental office, person-
nel and laboratory technicians should pro-
tect themselves against cross contamina-
tion® ' and prevent denture stomatitis by
incorporating relatively simple steriliza-
tion—disinfection procedures into their da-
ily routines*®. Also, the formation of
Candidal biofilms on prosthetic appliance
is significant medical problem and often
necessitates removal of the appliance®®.

In the present study, 6-day Candidal

biofilm on serum coated acrylic samples
was used to evaluate antifungal efficacy of
cleansers. Drake et al®”. used one day
bacteria—yeast colonization model and
showed that Candida albicans appeared to
become resistant to cleansers than bacte-
ria. It is generally accepted that denture
plague matures in vivo within one week
(demonstrating a large amount of Candida
albicans) 9. Also, they observed that the
activity of Candida albicans biofilm which
composed of large amount of blastospore
and hyphae formed on saliva or serum-
coated acrylic resins increased during 4 or
5 days of incubation in contrast to un-
coated specimens. Furthermore, the activ-
ity of fungal biofilm on serum-coated
sample was approximately 100 times
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higher than the activity on an uncoated
sample and about 10 times than that on
saliva—coated sample. Thus, in the present
study, we used 6 days Candidal biofilm on
serum—coated acrylic resin samples.

This study showed that NaOCI was ef-
fective antifungal and disinfectant agent
on acrylic resin denture base material.
Webb et al ®®. showed that NaOCI was
effective denturee disinfectant agent and it
reduced the adhesion of Candida albicans
cells on denture acrylic. The present study
also demonstrated the effectiveness of mi-
crowave energy in disinfection of acrylic
resin denture base material whether cured
by microwave or water bath technique.

In this study, it could be concluded
that NaOCIl was more effective disinfec-
tant than microwave energy on acrylic
resin in concentration of 0.5%. Webb et al
@D demonstrated that microwave was
more effective in denture sterilization than
NaOCI in concentrations of 0.02% and
0.0125%. The difference may be due to
the difference in the concentration of
NaOCI| and microwave oven watts used.
However, despite the ability of NaOCI at
0.5% as a disinfectant on denture acrylic,
it is not well recommended to be used for
this purpose because of its possibility of
Pllezg)ching effect on acrylic denture base %

In an in vitro study, NaOCI was found
to be more effective disinfecting procedure
than microwave for 5 minutes, while in
other studies microwave produced supe-
rior effect 2. The results of Silva et al
@9 agreed with the results of the present
study on sterilization of complete denture
contaminated by Candida albicans by mi-
crowave energy.

In the present study, the effectiveness
of chlorhexidine as disinfectant was con-
cluded. Banting and Hill ® showed the
effectiveness of chlorhexidine in eradica-
tion of invasive form of Candida albicans
organism. Kassab™® showed the effective-
ness of chlorhexidine as antifungal agent
against adherent Candida albicana cells on
acrylic resin denture base material that
cured by water bath technique.

The present study demonstrated the ef-
fectiveness of chlorhexidine as disinfec-
tant and more powerful than microwave,
which disagreed with the results of
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Banting and Hill™. In spite of that mi-
crowave energy is considered more practi-
cal procedure for disinfection of complete
denture as adjunct to treatment of oral
candidiasis because of it is less expensive,
more convenient and requires considerably
less effort on the part, without affecting
other properties of acrylic™"*?.

The specimens that had been sterilized
by microwave oven were placed in water
during microwave exposure to produce a
uniform heating of specimens which was
considered to be adequate to kill organ-
isms even within pores of the materials **
19). Others suggested that wetting of mate-
rials before microwave irradiation to ob-

tain more effective disinfection®”.

CONCLUSION

Both of chlorhexidine 0.2% and so-
dium hypochlorite 0.5% and microwave
technique had the ability to disinfect
acrylic samples that cured by water bath
and microwave techniques effectively.
However, chlorhexidine 0.2% was the
most effective one.

REFERENCES

1. Connor C. Cross contamination con-
trol in prosthodontic practice. Int J
Prosthodont. 1991; 4: 337-244.

2. Furukawa KK, Niagro FD, Runyan
DA, Cameron SM. Effectiveness of
chlorine dioxide in disinfection on two
soft denture liners. J Prosthet Dent.
1998; 80: 723-729.

3. Povell GL, Runnells RD, Saxon BA,
Whisenant BK. The presence and dis-
infection of organisms transmitted to
dental laboratories. J Prosthet Dent.
1990; 64: 235-237.

4, Chau VB, Sanders TR, Pimsler M,
Elfring DR. In depth disinfection of
acrylic resins. J Prosthet Dent. 1995;
74: 309-313.

5. Lin JJ, Cameron SM, Runyan DA,
Craft DW. Disinfection of denture
base acrylic resin. J Prosthet Dent.
1998; 81: 202-206.

6. Rudd RW, Senria ES, McCleskey FK,
Adams ED. Sterilization of complete
denture with sodium hypochlorite. J
Prosthet Dent. 1984; 51: 318-321.

7. Asad T, Watknson AC, Huggett R.



Antifungal effect of denture cleansers and microwave.

10.

11.

12.

13.

14.

15.

16.

17.

. Al-Azzawi SI.

The effect of disinfection procedures
on flexural properties of denture base
acrylic resins. J Prosthet Dent. 1992;
8:191-195.

Pavarina AC, Pizzolitto AC, Machado
AL, Vergani CE, Giampaolo ET. An
infection control protocol: Effective-
ness dimmersion solutions to reduce
the microbial growth on dental pros-
thesis. J Oral Rehabil. 2003; 30: 532-
536.

Hoffman PN, Hankey MJ. Assessment
of a microwaved based clinical waste
decontamination unit. J Appl Bacte-
riol. 1994; 77: 607-612.

Border BG, Rice-Spearman L. Mi-
crowave in the laboratory: Effective
decontaminant. Clin Lab Sci. 1999;
12: 156-160.

Webb BC, Thomas CJ, Harty DWS,
Willcox MDP. Effectiveness of two
methods of denture sterilization. J
Oral Rehabil. 1998; 25: 416-423.
Dixon DL, Breeding LC, Faler TA.
Microwave disinfection of denture
base materials colonized with Candida
albicans. J Prosthet Dent. 1999; 81:
207-214.

Banting DW, Hill SA. Microwave dis-
infection of dentures for the treatment
of oral candidiasis. Spec Care Dent.
2001; 21: 4-8.

Neppelenbrock KH, Pavarina AC,
Spolidorio DMS, Vergani CE, Mima
EGdO, Machado AL. Effectiveness of
microwave sterilization on three hard
chairside reline resins. Int J Prostho-
dont. 2003; 16(6): 616-620.

Silva MM, Giampaolo ET, Spolidoria
DMB. Effectiveness of microwave ir-
radiation on the disinfection of com-
posite denture. Int J Prosthodont.
2006; 19: 288-293.

Kassab NH. Antifungal effect of some
agents on Candida albicans growth on
acrylic resin denture base surface (in
vitro study). MSc Thesis. College of
Dentistry. University of Mosul. 2002.
Hasan RH. Denture teeth bond
strength to heat water bath and micro-
wave cured acrylic denture base mate-
rials (a comparative study). MSc The-
sis. College of Dentistry. University of
Mosul. 2002.

Evaluation of some

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

physical, mechanical properties of
acrylic denture base materials cured by
two different types of microwaves ir-
radiation. MSc Thesis. College of
Dentistry. University of Baghdad.
1998.

Nikawa H, Yamamoto T, Hamada T,
Sadamori S, Agrawal S. Cleansing ef-
ficacy of commercial denture cleanser:
Ability to reduce Candida albicans
(biofilm activity). J Prosthet Dent.
1995; 8: 527-534.

Kassab NH, Mustafa EA, Al-Saffar
MT. The ability of different curcumine
solutions on reducing Candida albi-
cans biofilm activity on acrylic resin
denture base material. Al-Rafidain
Dent J. 2007; 7(1): 32-37.

Aneja KR. Counting of cells/spores of
microorganisms. In: Experiments in
Microbiology Plant Pathology and
Biotechnology. 4th ed. New Age In-
ternational Ltd. New Delhi. India.
2004; Pp: 66-69.

Hamada T, Yuhda S, Shieto N, Ta-
mamoto M, Nahara Y, Sadamori S. A
simplified culture for the diagnosis of
denture stomatitis. Hiroshima J Med
Sci. 1987; 36: 284-289.

Nikawa H, Kotani H, Sadamori S,
Hamada T. Denture stomatitis and
ABO blod types. J Prosthet Dent.
1991; 66: 391-394.

Assery M, Sugrue PC, Graser GN,
Eisenberg AD. Control of microbial
contamination  with commercially
available cleaning solutions. J Pros-
thet Dent. 1992; 67: 275-277.

Witt S, Hart P. Cross—infection haz-
ards associated with the use of pumice
in dental laboratories. J Dent. 1990;
18: 281-283.

Hoyer LL. The ALS gene family of
Candida albicans trends. Microbiol.
2001; 9: 176-180.

Drake D, Wells J, Ettinger R. Efficacy
of denture cleansing agents in an in vi-
tro  bacteria—yeasts  colonization
model. Int J Prosthodont. 1992; 5:
214-220.

Webb BC, Thomas CJ, Harty DWS,
Willcox MDP, Knox KW. The effect
of sodium hypochlorite on potential
pathogenic traits of Candida albicans
and other Candida species. J Oral Mi-

Al-Rafidain Dent J
Vol. 9, No.1, 2009



Kassab NH, Mustafa EA, Hasan RH

crobiol Immunol. 1995; 10: 334-341. 2004; 4(2): 79-86.

29. Kazanji MN, Ahmed ZM. Evaluation 30. lkawa JY, Rossen JS. Reducing bacte-
of the effect of some denture cleansers ria in household sponges. Environ
on the colour of acrylic resin denture Health. 1999; 62: 1-5.

base materials. Al-Rafidain Dent J.

Al-Rafidain Dent J 31
Vol. 9, No.1, 2009



