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Abstract

Purpose: The aim of this study is to assess the reduction of microbial load that adhered to 
irreversible hydrocolloid impressions obtained after rinsing with 0.12% and 0.2% chlorhexidine 
solutions. 

Methods: The study consisted of 24 participants (48 dental arch impressions) equally divided 
into two groups: Group 1 (0.12% chlorhexidine) and Group 2 (0.2% chlorhexidine). The 
impressions were taken using Hydrogun® irreversible hydrocolloid before (control) and after 
(experimental) a single 10 mL mouthrinse of chlorhexidine for 1 minute. Each impression was 
placed in a sterile beaker containing 250 ml of saline. The microbiological analysis of the 
storage solution was carried out using BHI Agar culture medium. The plates were incubated 
for 24 hours, followed by a CFU (Colony Forming Units) count. The data were analyzed using 
the Wilcoxon’s t test. 

Results: There was a reduction in the degree of contamination of the impressions after 
rinsing with the antimicrobial mouth rinses at both concentrations when compared with the 
control group. There was a statistically significant difference when the effectiveness of the two 
concentrations used was compared. 

Conclusion: Therefore, using a chlorhexidine rinse prior to obtaining irreversible hydrocolloid 
impressions reduces contamination and is more efficient at the 0.2% concentration.
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Resumo

Objetivo: O objetivo deste estudo é avaliar a redução da carga microbiana aderida nos 
moldes de hidrocolóide irreversível obtidos após bochecho com clorexidina nas concentrações 
0,12% e 0,2%. 

Metodologia: O estudo incluiu 24 participantes (48 moldes de arcadas dentárias) divididos 
igualmente em dois grupos: Grupo 1 ( clorexidina 0,12%) e Grupo 2 (clorexidina 0,2%). As 
arcadas foram moldadas com hidrocolóide irreversível Hydrogun® antes (controle) e após 
(experimental) bochecho único com 10 mL de clorexidina nas concentrações específicas 
de cada grupo durante 1 minuto. Cada molde foi acomodado em bécker estéril contendo 
250 mL de soro fisiológico. A partir dessa solução, realizou-se análise microbiológica em 
meio de cultura BHI Ágar. As placas foram submetidas a um período de incubação de 24 h 
oras, seguida de contagem das UFC (Unidades Formadoras de Colônias). Os dados foram 
submetidos à análise estatística aplicando o teste t de Wilcoxon. 

Resultados: Observou-se redução do grau de contaminação dos moldes obtidos após 
bochecho com o antimicrobiano nas duas concentrações, em relação ao grupo controle 
e, também, diferença estatística significativa quando comparadas a eficácia das duas 
concentrações utilizadas. 

Conclusão: O bochecho de clorexidina prévio à obtenção de moldes de hidrocolóide 
irreversível reduz a contaminação e com melhor eficácia na concentração 0,2%. 

Palavras-chave: Exposição a agentes biológicos; clorexidina; hidrocolóide irreversível
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Introduction

Among the dental prosthetic procedures, taking 
impressions of the oral cavity is a major vector in the 
chain of cross infection as they can harbour contaminated 
saliva, blood and biofilm, which can be transmitted during 
handling (1).

Irreversible hydrocolloids (alginates) are some of the 
most critical impression materials in terms of methods of dis- 
infection. The hydrophilic nature of this material requires 
great care so that the disinfection method does not affect the 
dimensional stability of the impressions (2). Alginates also 
have a structure that is similar to the polysaccharide agar, which 
is renowned as an excellent culture medium for bacteria, a 
characteristic that facilitates their participation in cross infection 
(1). Thus, a reduction in the microbial load of impressions 
would facilitate subsequent decontamination procedures.

Chlorhexidine, chemically classified as chlorhexidine 
digluconate, is a chemical substance that has long been used 
as a broad spectrum antiseptic, for both gram positive and 
gram negative bacteria (3). The antiseptic activity results 
from its ability to bind with anionic groups of the bacterial 
surface, causing an increase in cell permeability and thus a 
change in osmotic equilibrium. The chlorhexidine molecule 
is also able to connect to the oral mucosa, the surface of the 
enamel and salivary proteins. It is then slowly released into 
the oral cavity at an effective concentration for approximately 
24 hours, which is characteristic of high substantivity (4).

Chlorhexidine is widely used to control biofilm in 
periodontal therapy (5,6), and as an irrigation solution in 
endodontic therapy (7,8), but its use as mouthrinse solution 
is the most studied and most applicable for reduction of 
the oral flora (9). Thus, due to its excellent antimicrobial 
properties, chlorhexidine mouthrinse has been used to 
inhibit biofilm formation in the therapy of oral infections 
that are already existent. However, its application has proved 
more valuable in prevention (3), because it promotes the 
reduction of microorganisms in the oral environment due 
to its bactericidal action (immediate) during the time of 
application in the oral cavity, where a substantial amount of 
bacteria are killed and also due to a bacteriostatic effect (9).

By using a microbiological assessment this study aims to 
evaluate the reduction of the microbial load that is adhered to 
Hydrogum® irreversible hydrocolloid impressions obtained 
after rinsing with 0.12% and 0.2% chlorhexidine solutions, 
before taking impressions of the oral cavity, in order to 
facilitate subsequent disinfection procedures.

Materials And Methods

This study included 24 edentulous patients (48 
impressions of dental arches) at the Dental Clinic of the 
Federal University of Piauí. None of the participants had 
received previous prosthetic treatment. Such a criterion was 
adopted because the impressions are more easily removed 
from the mouth and also because of the greater accumulation 
of biofilm in the area of the prosthesis. All participants were 

individually informed about the nature, objectives and 
procedures of the study and signed a consent form (CEP-
UFPI, 29/04/2010).

Patients were divided into groups: Group 1 (0.12% 
chlorhexidine) and Group 2 (0.2% chlorhexidine). The 
impressions of each patient were taken before (control) 
and after (experimental) a single 10 mL mouthrinse of 
chlorhexidine. It was established that, for each group, the 
first six patients had the upper arch (control) impression 
taken first followed by the lower teeth (experimental) 
impression. For the last six, the reverse order was adopted.

The material used was Hydrogum® (Zermack s.p.A, 
Rovigo/Italy, batch 55896) irreversible hydrocolloid. It 
was manipulated according to manufacturer’s instructions. 
The powder was mixed with distilled water. The silicone 
container, spatula, powder and water meters were previously 
washed with neutral detergent, dried with paper towels and 
protected with PVC film until ready to use. After manipulation 
of the material, stainless steel trays (Tenax Ltda of Brazil, 
Vitória, Espírito Santo – Brazil) were used to obtain the 
impressions. The impression of the first arch was used as 
control and then each participant vigorously rinsed with 10 
mL 0.2% or 0.12% chlorhexidine (Virginia Regina Fortes 
Castelo Branco e Cia Ltda. – Galeno Pharmacy, Teresina, 
Piauí – Brazil) for 1 minute. Afterwards the impression of 
the second arch was taken (experimental group).

Each impression was placed in a properly labelled 
sterile beaker, containing 250 mL of saline. The beaker 
was taken to an ultrasound device (THORNTON-INPEC 
Eletrônica Ltda. São Paulo, Brazil) for 15 seconds in order 
to release the microbial film adhered to the impression. The 
microbiological assessment (10) of the saline was carried 
out at the Laboratory of Microbiology, Federal University 
of Piauí. A pipette was used to transfer 1 mL of the solution 
into a test tube containing 9 ml of NaCl 0.9%, yielding a 
final concentration of 10% and afterwards it was taken to 
the agitator (Quimis Scientific Apparatus Limited. ISO 9002, 
Diadema, SP, Brazil).

After the agitation, 100 µL (0.1 mL) of solution was 
collected with a tip, and was placed in a labelled Petri 
dish containing sterile culture medium BHI Agar (DIFCO, 
Detroit, Michigan, USA) and spread with a sterile pipette 
tip. The plates were labelled and placed in an incubator 
(Fanem General Electric, Guarulhos, SP, Brazil) at 37°C 
for 24 hours, to allow growth of microorganisms. After 24 
hours of incubation, the plates were examined using a digital 
counter and magnifying glass (Quimis Scientific Equipment 
Ltd., ISO 9001, Diadema, SP, Brasil).

Colony forming units (CFU) were counted, defined as the 
minimum number of cells on the surface of semi-solid agar 
that give rise to a visible descendents colony (Centers for 
Disease Control and Prevention, 2003). Values above fifty 
(50) were considered uncountable. Petri dishes with BHI 
agar remained in an oven for 24 hours before the experiment, 
for certification of decontamination of the medium. All other 
procedures also followed biosafety standards.

The data were analyzed by using Wilcoxon’s t test.
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Results

Tables 1 and 2 summarize the results. There was a 
reduction in the degree of contamination of the impressions 
after rinsing with the antimicrobial mouth rinses at both 
concentrations when compared with the control group. 
There was a statistically significant difference when the 
effectiveness of the two concentrations used was compared.

Discussion

The effects of chlorhexidine mouthrinse on oral 
microflora and on biofilm development that were proven 
in the classic studies in the 70’s (6) and over the last 40 
years (11-15) justify its wide use in clinical dentistry with a 
preventive and therapeutic aim. In this study, the undeniable 
bactericidal property of chlorhexidine was tested in order 
to reduce the degree of contamination of irreversible 
hydrocolloid impressions. The reduction in the degree of 
contamination in irreversible hydrocolloid impressions 
facilitates disinfection procedures, since this material has 
hydrophilic properties (2) and also an intrinsic potential to 
retain microorganisms(16).

After 24 hours, mouthrinsing with 0.2% chlorhexidine 
caused a reduction of 85% of the aerobic and anaerobic 
bacteria count in the saliva while the control group had an 
increase of 300% (6). This study also found that a single 
antimicrobial mouthrinse of the same volume and at different 
concentrations (0.12% – Group 1, and 0.2% – Group 2) caused 
a reduction of the contamination of irreversible hydrocolloid 
impressions compared with the respective controls (Table 1). 
These findings suggest that contamination of impressions 
was lower due to the reduction of microorganisms in the oral 
cavity caused by the prompt action of the antimicrobials (4). 
These results are corroborated by studies that assessed 

Groups 
(n=12) Mean Standard 

Deviation
Maximum 

Value 
Minimum 

Value Z P

Group 1 (0.12%)

Control 24.67 20.45 50 3 2.93 0.0170

Experimental 5.17 6.83 25 0

Group 2 (0.2%)

Control 9.15 8.84 26 1 3.06 0.0011

Experimental 1.00 1.21 4 0

Table 2. Mean, Wilcoxon test (Z) and P-value of the Colony 
Formation Units (CFU) of the experimental subgroups at the 
concentrations of 0.12% and 0.2%

Groups (n=12) Mean Z P

Group 1 (0.12%)
Experimental 5.17

2.1181 0.0171
Grupo 2 (0.2%)

Experimental 1.00

Table 1. Descriptive statistics 
(mean, standard deviation, 
maximum value, minimum 

value), Wilcoxon test (Z) 
and P-value of the Colony 
Formation Units (CFU) of 

Groups 1 and 2

the immediate effect of the use of chlorhexidine mouth 
rinse or topically used chlorhexidine on teeth bacterial 
colonization of enamel. It was found that the substance had 
immediate bactericidal and prolonged bacteriostatic effect, 
the latter due to its adsorption to biofilm adhered to the tooth 
surface (9).

Most studies on the effectiveness of chlorhexidine mouth- 
rinses assess it on daily-use and long-term regimes, especially 
regarding periodontal therapy, with excellent results in 
reducing biofilm and oral pathogenic microorganisms and 
in restoring periodontal health (6,12-14). 

A smaller number of studies discuss the immediate 
efficacy of the antimicrobial 5 minutes after a mouthrinse. 
They have found that both aerobic and anaerobic bacteria 
have a significantly lower survival percentage than the 
control (17). 

A classic experimental gingivitis study showed that 
rinsing for one minute twice a day with 10 ml of 0.2% 
chlorhexidine was an effective anti-gingivitis and antiplaque 
method. It established 20 mg of chlorhexidine as the 
standard dose per mouthrinse (6). Study has proven that 
the effectiveness of chlorhexidine is dose-dependent (18). 
Similar results to those obtained using 0.2% chlorhexidine 
were reached by using 15 ml of a 0.12% solution – the 
equivalent to an 18mg dose, very close to the standard 
dose (13,19).

In this study, because the adopted mouthrinse volume 
was 10 mL, there was a statistically significant reduction in 
the contamination of impressions after rinsing with 0.2% 
chlorhexidine when compared with the 0.12% group (Table 2). 
The use of identical volumes resulted in doses of 12 mg and 
20 mg chlorhexidine gluconate for the 0.12% and 0.20% 
mouthrinse products, respectively. So, the fact that the dose 
delivered by the concentration of 0.12% was lower than the 
standard concentration resulted in a lower effectiveness in 
reducing contamination of the impressions, when compared 
to the 0.2% chlorhexidine mouthrinse.
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This fact is consistent with other clinical studies on the 
efficacy of reducing biofilm and pathogenic microorganisms 
with 0.12 and 0.2% chlorhexidine mouthrinses. However, 
those studies did not find results that are statistically different 
for the different concentrations when similar doses were 
used, i.e., 10 mL of 0.2% and 15 mL of 0.12% (12-14). So, 
it is clear that a higher volume (15 mL) is needed when a 
0.12% chlorhexidine is used in order to obtain a comparable 
efficacy to that of 0.2%. The use of a lower concentration 
in order to mitigate the side effects of antimicrobial use, 
especially regarding changes in taste and its unpleasant 
taste (19), is only justified when the volume compensates 
for the lower concentration.

The risk of cross-infection when handling irreversible 
hydrocoloid impressions , the limitations of the disinfection 
procedures of such material and the excelent properties 
of chlorhexidine and its wide use in dentistry have lead 
researchers to test the association of both. It has been shown 
in vitro that alginates which incorporate chlorhexidine in the 
powder have lower microbial contamination when compared 
with alginate without chlorhexidine (1) and that the 

manipulation of alginate with 0.2% chlorhexidine instead of 
water is even more effective at reducing the contamination of 
impressions than adding the antimicrobial to the powder (20).

This study, which showed the efficacy of chlorhexidine 
mouthrinse before the impression taking procedure, may 
be defined as a clinical extension of the association of 
this material as an antimicrobial. The main advantage is 
the fact that there is no risk of physical alteration of the 
impressions, and, therefore of the gypsum casts, unlike when 
chlorhexidine is added to the powder or a chlorhexidine 
solution is mixed with the material powder.

Conclusions

According to the results obtained in this study, one can 
conclude that mouthrinse with 0.12 and 0.2% chlorhexidine, 
before impression taking procedures, reduced the degree of 
contamination. Also, 0.2% chlorhexidine was statistically 
superior to 0.12% and can be recommended as the 
concentration for such a procedure. However, further studies 
are indispensable for proving this recommendation.
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