
ABSTRACT

Aim: To compare between conventional heat cured Acrylic resin and Flexible ther-
moplastic resin denture base materials on microbial colonization of complete dentures 
in Controlled Diabetic patients. Material & Methods: This study included thirty com-
pletely edentulous well controlled diabetic patients which were divided into two equal 
groups,  fifteen patients received complete dentures made of conventional heat cured 
acrylic resin dentures while the other fifteen patients received upper complete denture 
made of flexible poly amide (Bre-flex 2ndedtion) thermoplastic dentures and lower 
heat cured acrylic resin denture. Oral swabs for isolation of microorganisms was done 
with gamma sterilized disposable swabs from tuberosity area under the fitting surface 
of the dentures, each swab cultivated in three culture media. Statistical analysis was 
performed for the results of this study to evaluate the microbial colonization in each of 
the two groups. Results: Candida was the most common isolate in acrylic resin group 
and was detected in 6 cases (40%) and Streptococci were observed in 3 cases (20%). 
Chi square test revealed a significant difference in the percentage of Candida species 
were the most common isolate in breflex group and were detected in 3 cases (20%). 
Staph Aureus and Streptococci were observed in 2 cases each (13%). Chi square test 
revealed a significant difference in the percentage of cases affecting by each type of 
microorganisms (p<0.00001).cases affecting by each type of microorganisms by Cfu 
(ml)x102. Conclusion:  Flexible thermoplastic resin denture is thus a more predictable 
treatment modality as a denture base material due to its less microbial colonization and 
biological reaction in addition to its better esthetic appearance.

INTRODUCTION

Complete denture prosthesis involves the replacement of the 
lost natural teeth and the associated structures of the maxilla and the 
mandible (1).
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The causes of dissatisfaction with complete den-
tures are related to appearance, pain, difficulties 
during eating, instability and lack of retention. They 
include not only the quality of the dentures and the 
oral condition, but also patient related factors such 
as debilitating diseases as diabetes and their attitude 
toward dentures(2) 

Diabetes mellitus is one of the most prevalent 
diseases worldwide and is commonly found in den-
tal patients. Patients with a diagnosis of diabetes 
mellitus present a higher susceptibility to infections 
due to a deficiency in polymorphonuclear leuko-
cytes, as a result of vascular alterations and neu-
ropathies(3). An increased risk of infections has been 
observed with reduced salivary flow, low salivary 
buffering capacity(4), and inadequate hygiene of the 
complete dentures(5). 

Acrylic resin was the most employed material in 
complete denture bases,(5)  due to its simplicity in 
processing and its lower cost, however it has dis-
advantages  as inadequate tensile and compressive 
strength and possible allergic reaction.

With the development of new denture base mate-
rials, flexible biocompatible thermoplastic denture 
base material was introduced into dentistry with its 
unique physical and esthetic properties, to over-
come too much of the limitations found in conven-
tional acrylic resin, since it offered better denture 
adaptation as well as denture retention because of 
its light weight and because of engaging more desir-
able undercuts. Esthetics was also provided by this 
material.(6)The aim of this study was to compare 
between conventional heat cured acrylic resin and 
flexible denture on microbial colonization in con-
trolled diabetic patients

MATERIAL AND METHOD

Thirty completely edentulous patients were se-
lected from the Outpatient Clinic of Prosthodontic 
Department. Faculty of Dental Medicine for Girls 
Al-Azhar University according to the following cri-
teria:

1. The selected patients had well developed ridge 
covered with firm mucoperiostium.

2. All patients had Angle’s class I.

3. All patients were male at the age range from 50-
60 years old.

4. All patients were free from any TMJ disorder.

5. All patients had sufficient inter-arch space.

6. All patients were controlled diabetic.

7. All patients were in good oral hygiene.

8. All patients were free from debilitating systemic 
diseases that might increase the microbial adhe-
sion as AIDS, Anemia ….etc.

9. Smoker patients or those receiving any medica-
tion other the hypoglycemic drugs were exclud-
ed from this study.

10. All patients informed about practical steps of 
this study and signed approval consent. 

Patient examination was made including; blood 
investigations, extra oral examination, intraoral ex-
amination, radiographic examination and diagnostic 
casts

 Patients selected were randomly divided into 
two equal groups each composed of 15 patients.

Group I:

All patients received upper and lower complete 
denture that both made from heat cured acrylic resin.  
Maxillary and mandibular preliminary impressions 
to obtain study cast and special tray. Zinc oxide 
eugenol paste was used to make final impression, 
and rubber base impression material to obtain 
master cast, the trial acrylic denture bases with wax 
occlusion rims were constructed on the upper and 
lower master casts. Maxillary cast was mounted 
on semi adjustable articulator using maxillary face 
bow, centric jaw relation was made using wax 
wafer technique, the lower cast was mounted on 
the articulator using the centric jaw relation record 
taken from the patient. Waxing up was done, and the 
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waxed up denture was cheeked in the patient mouth. 
Then, flasking, wax elimination was done in the 
usual manner. The dentures were processed using 
conventional heat-cure acrylic resin. Deflasking, 
finishing and polishing of the dentures were done 
following the conventional routine method.

Group II:

All patients received upper and lower complete 
denture, the upper made from metallic meshes cov-
ered by thermoplastic resin (bre.flex2) and lower 
denture made from conventional heat cured acrylic 
resin.  The maxillary, mandibular primary and sec-
ondary impression and master cast were made as 
group I. The master cast was duplicated into refrac-
tory cast (investment cast), to fabricate the metal 
framework. Wax pattern of the framework was 
done on the investment cast. Spruing, burn-out of 
the pattern was done forming a mold into which the 
molten casting metal was flown into it. The metal 
base finished and polished. Metal-try in patient 
mouth was done. Record block made over the metal 
frame work. Bite registration and mounting on semi 
adjusted articulator as in group I was done. Setting 
up of artificial cross linked acrylic resin teeth were 
mechanically attached to this type of denture base 
material. The mechanical means of retention were 
prepared in artificial teeth before setting as follows: 

a. Circumferential groove in the cervical area 
around the neck of the anterior and posterior 
teeth were prepared, pressed into the denture 
base material.

b. A mesio-distal groove was made in the base of 
both anterior and posterior teeth.

After completing the arrangement of the artifi-
cial teeth; the waxed-up denture base were tried in 
patient`s mouth. Special types of flasks were used 
with thermopress complete denture base materials. 
According to the manufacture`s instruction, during 
flasking, the injection channels were attached as 
close as possible to the injection opening of flask. 
Complete dentures were prepared with the set-up 
teeth to being finally invested in the flask. The flask 
was placed in boiling water for wax elimination like 
the    conventional technique with heat cure acrylic 
resin base material, then the flask was closed, the 
thermopress acrylic resin was supplied in the form 
of crystals. This supplied material is called (thermo-
press 400 system).Fig1:a,b

The thermopress complete denture was pro-
cessed with the injection molding technique. The 
(Start-Heating) key was pressed to start melting the 
cartridge with its crystal to 222ºc for 15 minutes. 
After the crystal melt, the (Start-Injection) key was 
pressed to inject the material into the denture mould 
of the flask through the sprue channel. Once the in-
jection was completed the system stood for minutes 
then the piston was allowed to move backward and 
the flask was removed from the machine by press-
ing the (Eject) key. The flask deflasked, then they 
were ready for finishing and polishing by using 
thermal resin finishing burs at low speed, pumice, 
and finally buffing was done to add a very high lus-
ter. After that they were ready for insertion.

Fig. (1)  (a)Bre-Flex cartridge                       (b) Thermopress 400 system
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The lower denture in this group was made from 
conventional heat cured acrylic resin as in group I.

Isolation of microorganisms and mucosal swabs:

The isolation of microorganisms was done with 
gamma sterilized disposable swabs. Swabs were 
taken from the tuberosity area of the palate under 
the fitting surface of the denture immediately after 
insertion of the denture and after 3, 6 and 9 months 
by vigorous strokes over the mucosa form distance 
of 1to 2 cm for 30 second. Cultural method:

It is a method for diagnosis of microorganism 
which can grow well on an artificial media. It is also 
considered the initial step in studying its morphol-
ogy and subsequent its identification. Each swab 
cultivated in three culture media; Sabouraud agar, 
MacConkys agar and blood agar.

Culturing and incubation procedure:

Sterile tubes were filled with sterile saline. Six 
sterile tubes were used for each sample. The first 
tube of the five was filled with 1000µL of sterile 
saline, and the other four were filled with 900µL.

RESULTS

The results of this study revealed that  

Comparison between microorganism mean count cfu/ml among two studied groups was presented in 

table(1):

Organism
Acrylic mean (cfu/ml) Preflex mean cfu/ml P value 

(ANOVA 
test)On ins 3m 6m 9m On ins 3m 6m 9m

Staph 70 3.8x102 40x102 50 x104 1x102 4x103 5x104 7x104 <0.00001*
Strept 1.33 x102 3x103 5x103 35x103 0 2.33x102 2.67 x102 4 x102 <0.00001*

Candida 0.7 x102 4x102 4x103 5x105 0 2 x102 16 x102 22 x102 <0.00001*
Mix  

(staph, candida)
0
0

3 x102

2 x102
4 x102

4 x102
2 x102

5 x102
-------- -------- -------- -------- --------

Mix  
(Strept, candida)

0.67 x102

1.6x102 4x102

5x102

5
x103

7x102

7x103

5x103
-------- -------- -------- -------- --------

Mix  
(strept, kell)

0
0

1.67 x102

0
2.33x102

0
33.3 x102

2.5 x102
0
0

2x102

0
3x102

0
5x102

1.5x102 <0.00001*

* Statistically significant

Identification and counting of the colonies:

After 24 hours the plates were removed from 
the incubator. The counting was done by counting 
the number of colonies that appeared on the Petri 
dish (Colonies forming units per sample) (CFU)/
sample).  Counting was done on the Petri dish in 
the countable dilution by visual eye and permanent 
marker. Then converted into CFU/ml. The total 
number of colonies per stimulated saliva sample 
was determined by the following equation:

CFU/ml= total number of colonies counted in 
the plate X inversion of the saline dilution X inver-
sion of the cultured volume X 1000.

Statistical Analysis

  Statistical analysis was performed with SPSS 16. 
The significance level was set at P≤0.05.  (ANOVA)
Test was used to variance and compare between the 
two types of complete denture. (Chi square test) was 
used for comparison between groups when ANOVA 
test is significant.
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Prevalence and count:

As regard prevalence and count of organism of 
two studied groups, the acrylic group had a higher 
risk for microbial colonization, mainly (candida 
40%) followed by (strept 20%,mix 13%). On oth-
er hand microbial colonization of breflex showed 
highly statistical lesser as show (candida 20%), fol-
lowed by (strept 13%, mix 7%).  

- Denture induced stomatitis

The prevalence of denture induced stomatitis 
in group 1 (acrylic) was 40% (6 cases), whereas 
in group 2 only one case was observed (6.7%). 
Moreover, denture induced stomatitis occurred 
earlier in group 1 (at 6 months observation time), 
compared to group 2 (at 9 months). Chi-square test 
revealed that the difference was extremely statisti-
cally significant (p<0.00001)0(figure 3).

DISCUSSION

Thirty male diabetic patients were selected in 
this study to assess the amount of microbial colo-
nization that can adhere to denture fitting surface of 
acryl and breflex used in such patients, several cri-
teria as sex, age, health state and others were taken 

into consideration.  In this study the patient were 
chosen to be diabetic due to the increased preva-
lence of diabetes mellitus as it affected approxi-
mately 140 Million individuals (7) .  Only controlled 
diabetic patient were included in this study to keep 
blood glucose level as close to normal as possible 
which can be life saver (8) .  The age range was from 
50 to 60 as older patient have potentially , more 
systematic health factor, more problems adapting 
to new prostheses and more liability decreased  to 
alveolar bone loss that  occurs  with advanced age. 
As well as to eliminate the effect of age changes on 
microbial oral flora (9).  Male patients were selected 
to avoid the effect of sex hormones on the oral flora 
which lead to change in pH of saliva and affect ratio 
of micro- organism(10)  Non smoker patients were 
selected for this study as smoking may cause a mild, 
clinically undetectable alternation of the oral muco-
sa and facilitate contributory factor in the pathogen-
esis of oral Candida in diabetic patients. None of the 
patients were receiving antibiotics, corticosteroids, 
antihistamines, sedatives and hypnotics during the 
whole follow up period which cause decrease of 
the salivary flow poviding a suitable environment 
for mucosal inflammation and infection (11). The up-
per denture was chosen for sampling rather than the 
lower denture as the accumulated biofilm on the fit-
ting surface of the lower denture may be displaced 
by salivary flow and movement of the denture .thus 
detection of bacterial and candidal colonization on 

Fig. (2) Distribution of microorganism in both group.

Fig. (3) Number of denture induced stomatitis cases among the 
studied two group
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the fitting surface of the maxillary denture was ex-
pected as it acts as a barrier that prevents salivary 
cleaning. Acrylic resin was used for the denture 
base construction(12). The most common material 
was the polymethyl methacrylate polymer (PMMA) 
supplied in different forms and methods of curing ; 
however, it has many disadvantages 

(13).

In this study the combination design of the den-
ture was done by using metal covered by flexible 
resin (bre-flex), due to the flexible resins were de-
veloped for construction of provisional prostheses 
such as immediate RPDs, as reported by Shamnur et 
al(14). otherwise it will break. The material has good 
flexibility like titanium, which allows it to return 
back to its original shape and position after a little 
bend, allow the use prosthesis with little adjustment, 
and more comfortable to the patients. Swabs were 
taken from the upper dentures by rubbing once for 
a distance of 1 or 2 cm, however, to ensure a more 
accurate and standardized isolation procedure. The 
rubbing was done for a specified period of time 30 
seconds.

In this study comparison was done between 
conventional heat cured A.R. and thermoplastic 
resin(bre-flex) regarding microbial colonization 
From the analysis of all result of this study, it was 
evident that group I showed marked increase in all 
of clinically investigated parameters throughout the 
different follow up periods relative to group II.

As was shown in the result of this study there 
was statistically significant difference in candidal 
growth between the two groups. In group II less 
candidal colonization was observed. This could be 
attributed to biocompatibility of these material as 
they are proved by many authors to have few or no 
residual monomer(15).  Which enabled this material 
to be a substitute for PMMA especially with pa-
tients who are allergic to monomer. This biological 
advantage might be due to their way of processing 
that occurs by injection of pre polymerized resins 
under temperature and pressure without chemical 
reaction (16).

Moreover in group II patients the mean value 
of microbial colonization is lower. As explained by 
Thakral et al,(17) the flexibility of materials changed 
the concept of force control from the design fea-
tures of the appliance to the properties of the base 
material. This material provide stress breaking ac-
tion and allowing better stress distribution, act as 
a tissue conditioner in the long term use due to its 
slight movement as a result of flexible nature which 
might allow normal blood circulation underneath it 
and reduce the tissue atrophy that occur to the non 
loaded edentulous ridge (18) . This results was attrib-
uted with Leticia et al (19), who found that the colony 
counts of Candida species were high in the acrylic 
resin denture bases in HIV patients. Due to surface 
irregularities of acrylic resin, a factor that assist in 
the entrapment of microorganism.

The findings of the current study were also in 
agreement with observation of He et al (20)who found 
that candidal adherence to denture base acrylics dif-
fers depending on the quality of the acrylic used as 
well as the Candida species in question .Heat-cured 
resins in general tended to have significantly lesser 
numbers of yeast attached than cold-cured resins, 
due to variation of surface free energy and hydro-
phobicity , roughness of acrylic surface is also an 
important factor in adhesion.

The acrylic denture fitting surface cannot be me-
chanically polished and thus presents irregularities 
and microscopic pores that facilitate bacterial and 
fungal colonization, the denture may cause trauma 
to the palatal mucosa, which reduces tissue resis-
tance to infection and increases mucosa permeabil-
ity, contributing to the passage of toxins produced 
by the microorganisms.(22)

Nikawa,(23) found that fungal colonization was 
the lowest colonization that observed with addition-
al silicone materials, soft acrylic liners with visible 
light curing. This finding is in agreement with previ-
ous study.



The Effect of Two Denture Base Materials on Microbial Colonization of Complete Dentures (315)

However another authors, conclude that saliva 
was capable of reducing the adherence of Candida 
species, whereas roughness and free energy did not 
influence the adherence rates. The polymerization 
method heat versus microwave, did not influence 
Candida species adherence values.(24)This conclu-
sion is contradicted with this study.

Sobolewska et al,(25) found that Microbial colo-
nization to the Co-Cr denture base was more than its 
colonization to acetal resin denture base, the small-
est adhesion to the materials was shown by Candida 
albicans . The acetal resin may have an ionic sur-
face charge which facilitates adsorption of salivary 
defense molecules such as histamines and defensins.

Increased microbial colonization in group I, 
could be due to changes on surface details of ma-
terial which resulted in a  very rough surface with 
many cracks in the material thus provided a larger 
surface area and more protected environment for 
colonization this may be a reason for the replace-
ment of material by time.(26)

Study reported that microbial proliferation 
and adherence on the polyamide denture base 
material(thermoplastic resin) was higher than that 
of acrylic due to its difficulty in polishing (using 
conventional polishing methods),(27)the result of this 
study is contradicted with previous study.

Thus, the result of this study was found to be in 
agreement with the experimental result reported by 
Morgan TD,(28) show that the type and roughness 
of acrylic used had a significant effect on the adhe-
sion of primary colonizer, Strept Orali, among all 
microorganism tested, Streptococcus sanguis and-
porphyromonas gingivalis were found to have the 
most adherence to acrylic denture base.

In this study, thermoplastic material helped the 
diabetic patients to use their dentu dentures but the 
degree of satisfaction was different according to the 
material used. Bacterial colonization and candidal 
growth also varied with materials used

CONCLUSION

Flexible dentures made of thermoplastic resin 
yielded better results and more favorable biological 
reaction than the acrylic resin dentures throughout 
the study period and less microbial colonization. In 
addition, thermoplastic resin is light in weight and 
biocompatible as it is hypo allergic and less denture 
induced stomatitis observed with it. Flexible ther-
moplastic resin denture is thus a more predictable 
treatment modality as denture base material due to 
its less microbial colonization, biological reaction 
in addition to its better esthetic appearance.
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