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ABSTRACT

Objective: evaluate the sterilization of human teeth irradiated by microwaves. Methods: Sixty human third molars are divided into three 
groups (n = 20): G1 without sterilization (negative control); G2 - autoclaving for 20 minutes 1Kgf/cm2 at 120 ° C (positive control); G3 
- sterilization in a microwave vessel containing 200ml of distilled water in a microwave irradiated at 650W for 3 minutes. Results: No 
culture media of G2 and G3 presented contamination after autoclaving and microwave sterilization. Conclusion: Autoclave sterilization 
and microwave sterilization were effective decontamination methods under the experimental conditions tested.

Indexing terms: Deciduous tooth. Disinfection. Sterilization. Tooth.

RESUMO

Objetivos: avaliar a esterilização de dentes humanos através do uso da autoclave e da irradiação por micro-ondas. Métodos: 
Quarenta incisivos centrais superiores humanos foram distribuídos em três grupos: G1- sem esterilização (controle negativo); 
G2 – esterilização em autoclave, durante 20 minutos, 1Kgf/cm2, a 120ºC (controle positivo); G3 – esterilização com micro--
ondas em recipiente contendo 100ml de água destilada, irradiado a 900W em microondas durante 3 minutos. Resultados: 
Nenhum meio de cultura do G2 e G3 apresentou contaminação após esterilização em autoclave e microondas respectivamente.  
Conclusão: A esterilização em autoclave e a esterilização em micro-ondas foram métodos eficazes de descontaminação nas 
condições experimentais testadas. 

Termos de indexação: Dente decíduo. Desinfecção. Esterilização. Dente. 
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INTRODUCTION

Dental students need to perform preclinical 
technical procedures in the laboratory before practicing 
in patients. Some procedures can be taught by using 
manufactured teaching materials such as typodonts and 
artificial study models. However, there are situations in 
which there is no substitute for extracted human teeth 
such as in in vitro or in situ research studies, preparation 
of cavities and endodontic treatments. Teeth, as well as 
every organ of the human body, are a potential source of 
pathogenic microorganisms to human beings, requiring 
sterilization to prevent cross-infection to occur. This has led 
researchers to question the effectiveness of the sterilization 
methods and the possible damage to samples as a result of 
the method applied [1].

Studies have shown that the use of the autoclave, 
which uses moist heat under pressure, is effective in 
sterilizing teeth. The temperature required to achieve the 
sterilization process is approximately 121°C, which may 
cause changes in the enamel and dentin, however, not 
destroying the organic components of the tooth structure. 
In order to the mentioned situation occur, it is necessary 
that the temperature reaches approximately 300oC 
[2]. Iodine-based solutions, sodium hypochlorite and 
formaldehyde may be effective but, also, may damage the 
tooth structure and take days to disinfect [3]. Sterilization 
with gamma irradiation is known to be the best technique 
to be applied, since it is lethal to all forms of microbiological 
life, not damaging the tooth structure. However, the high 
cost of the equipment, the complex processes involved and 
the extended sterilizing time limit the use of this method 
to some hospitals and companies [4]. Several studies report 
that microwave radiation inactivates many pathogenic 
microorganisms. This method has been indicated for 
disinfection and sterilization of dental prostheses, 
microbiology lab materials, medical and dental instruments 
and, recently, a study conducted on bovine teeth has also 
been reported on the literature [5-8].

This current research study has evaluated the 
sterilization of human teeth by using autoclave and 
microwave irradiation to promote disinfection and/or 
sterilization applying the above-mentioned methods. 

METHODS

This current research study was approved by 
the Research Ethics Committee of the Pontifical Catholic 

University of Minas Gerais (CAAE - 0067.0.213.000-11). 
Teeth used in this study were donated by the patients who 
were treated at the undergraduate and postgraduate clinics 
of the Pontifical Catholic University of Minas Gerais, after 
filling out the standard donation form from the Human 
Teeth Bank of the Pontifical Catholic University of Minas 
Gerais. Forty extracted human maxillary central incisor 
teeth, free from fractures and fissures, were selected 
through visual inspection. The teeth were cleaned in an 
ultrasonic tank and heated for 6 minutes, with 30ml of 
an enzymatic detergent. Subsequently, the teeth were 
sectioned longitudinally into two equal halves using a 
carborundum disc, under indirect irrigation with distilled 
water, to avoid overheating. The pulp tissue was removed. 
Each half of the tooth was conditioned in a previously 
sterilized glass bottle. Each bottle was labeled and 
numbered with information from the group to which the 
tooth belonged to, so that control was made, since one 
half belonged to the experimental group and the other 
half belonged to the positive control. The specimens were, 
then, distributed into three groups: G1 - with no sterilization 
(negative control); G2 - sterilization in autoclave (Sercon 
model AHMC5 - Mogi das Cruzes, São Paulo, Brazil), in a 
container with 100ml distilled water, wrapped in surgical 
grade paper, for 15 minutes, at 1700W and temperature 
of 127ºC, with no drying cycle (positive control) [7]; G3 - 
sterilization in microwave (Consul model CMY34ARHNA 
- Manaus, Amazonas, Brazil), in a container with 100ml 
distilled water, wrapped in surgical grade paper, at 900W 
for 3 minutes. The choice of 900W was based on studies 
reporting that a voltage similar to this figure would 
promote effective disinfection [8-11].

The groups containing the specimens were 
sent to the Microbiology Laboratory of the Institute of 
Biological Sciences and Health of the Pontifical Catholic 
University of Minas Gerais in containers disinfected with 
1% sodium hypochlorite, being processed in a laminar 
flow cabinet. Subsequently, they were immersed in tubes 
containing 10mL of Brain Heart Infusion broth - BHI (Acme 
Manufacturers, Inc. Baltimore, Maryland) and stirred with 
sterile forceps for one minute. Then, they were transferred 
to another tube also containing Brain Heart Infusion broth. 
The purpose of this procedure was to create two culture 
media with microorganisms from the same specimen, so 
that one of them would be part of the group that was 
incubated in a bacteriological kiln at 37ºC, for 72 hours, 
under aerobic conditions; and the other would also be 
incubated in bacteriological kiln, during the same period 
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and the same temperature, but under microaerophilic 
conditions. Therefore, at the end of the procedure, there 
was a total of 40 tubes from G1 (20 tubes from microwave 
and 20 tubes from autoclave), 40 tubes from G2 (20 
tubes from autoclave under aerobic condition and 20 
tubes from autoclave under microaerophilic condition) 
and 40 tubes from G3 (20 tubes from microwave under 
aerobic condition and 20 tubes from microwave under 
microaerophilic condition).

RESULTS

The culture media were read at 24, 48 and 
72 hours following the procedure and the results have 
indicated the following: among the 40 culture media 
used for the negative control, which did not undergo any 
sterilization and/or decontamination process (G1), 10 of 
them did not present any type of contamination, since 
there was no turbidity after 72 hours. 40 tubes of each 
group that were analyzed after the testing processe, both 
in autoclave (G2 - positive control) and microwave (G3), 
did not show any contamination. Therefore, the conditions 
tested were considered decontaminated, being this the 
control positive.

DISCUSSION

The possibility of contamination from the use 
of extracted human teeth leads to the need of having 
sterilization or decontamination processes so that cross-
infection can be controlled. The term disinfection and 
sterilization differs, as sterilization is the process by which 
all forms of microorganisms such as viruses, bacteria, fungi 
and spores are destroyed. Disinfection is the destruction of 
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Figure 1. Comparison of the decontamination results.

most, but not necessarily all, microorganisms, particularly 
the highly resistant ones. The mechanism by which 
microwave irradiation induces microorganism’s death 
is not fully understood and, yet, needs to be clarified. 
Currently, it is not known if the use of microwave 
promotes sterilization or disinfection. It is believed that the 
sterilization or decontamination by microwave irradiation 
is caused by a combination of thermal and non-thermal 
conditions, since the electromagnetic field induced by 
the microwaves cause several effects on the chemistry 
of the biological molecules, leading to changes in the 
components of the cells, generating the sterilizing effect. 
The non-thermal effects differentiate the microwave action 
from the other methods that use only temperature as a 
method to eliminate microorganisms [8].

The present research study demonstrated that ten 
teeth from the control group did not show turbidity of the 
BHI culture medium after 72 hours. Therefore, the probable 
justification is that the cleaning process in ultrasonic 
tank, with 6-minute heating, and 30 ml of an enzymatic 
detergent, was enough to carry out the disinfection of 
the same. These samples showed disinfection only with 
the ultrasonic cleaning process. Therefore, because the 
number was considerably low and prone to variations, it is 
necessary to associate the ultrasonic cleaning with another 
potentially safe method.

CONCLUSION

Autoclave sterilization at temperature of 127°C, 
at 1700W, for 15 minutes, and microwave sterilization 
at 900W, for 3 minutes, were effective decontamination 
methods under the tested experimental conditions, 
since there was no growth of aerobic or microaerophilic 
microorganisms. The tested decontamination methods 
(autoclave and microwave) were effective considering the 
experimental conditions of this study.
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