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ABSTRACT

Objective
To evaluate the quality of the sterilization process in private dental clinics in Porto Velho, Rondénia.

Methods

A sample study was conducted with 100 dental clinics, by way of a questionnaire about procedures related to the sterilization process and
implementation of biological monitoring of the equipment, using spores of Bacillus subtilis for the oven and Geobacillus stearothermophilus
for the autoclaves.

Results

There was a predominant use of autoclaves for the sterilization of dental materials (72%), Among the equipment evaluated, 7(25%) ovens
tested positive (ineffective sterilization) and no autoclaves (0%) produced positive results, demonstrating the effectiveness of the sterilization
process. The following parameters, necessary for quality assurance of the sterilization process were found to be inadequate: incorrect time/
temperature ratios (100% for autoclaves and 84.6% for ovens); Lack of thermometers on ovens (28%), absence of biological monitoring
for control of sterilization (37.3% for ovens and 45.3% for autoclaves); and disinfection of instruments with glutaraldehyde is performed
incorrectly. Most dental clinics do not interrupt the cycle of sterilization in ovens and make use of surgical grade sterilization of instruments in
autoclaves. The sterilized material is stored in a suitable place.

Conclusion

ITherefore, given the results presented, it may be concluded that most of the private dental clinics in the city of Porto Velho, Rondénia,
use autoclave sterilization as the preferred method and that it was effective given the biological indicators used, but the knowledge of
dental surgeons regarding the process of sterilization and disinfection was insufficient, which alerts to the need for greater awareness by
the professionals. It is hoped that the results can support both education and the monitoring of safe practices for the sterilization of dental
instruments in private clinics in Porto Velho, helping and encouraging the academic community with the importance of this issue in training.

Indexing terms: Biological indicators. Exposure to biological agents. Sterilization.

RESUMO

Objetivo
Avaliar a qualidade do processo de esterilizacdo em consultérios odontolégicos da rede privada do municipio de Porto Velho, Rondénia.

Métodos

Realizou-se um estudo de amostra aleatéria com 100 consultérios odontolégicos, por meio de questionario sobre procedimentos referentes
ao processo de esterilizacdo e realizagdo do monitoramento biolégico dos equipamentos, utilizando esporos de Bacillus subtilis para a estufa
e Geobacillus stearothermophilus para a autoclave.

Resultados

Houve predominantemente o uso da autoclave para esterilizacdo dos materiais odontolégicos (72%); Dentre os aparelhos avaliados, 7 (25%)
estufas apresentaram resultado positivo (esterilizacdo nao efetiva), e nenhuma autoclave (0%) apresentou resultado positivo, demonstrando
eficacia no processo de esterilizacdo; encontrou-se inadequacao dos seguintes pardmetros necessarios a garantia da qualidade do processo
de esterilizacdo: relacdo tempo/temperatura incorretos (100% para autoclaves, 84,6% para estufas); falta de termédmetros nas estufas (28%);
auséncia de monitoramento biolégico (37,3% para estufas e 45,3% para autoclaves); e desinfeccao dos instrumentais com glutaraldeido é
utilizada de maneira incorreta; a maioria dos consultérios odontolégicos nao interrompe o ciclo de esterilizacdo nas estufas; fazem uso de grau
cirtrgico para esterilizacdo dos instrumentos em autoclave; o material esterilizado é armazenado em local adequado.

Conclusao

Portanto diante dos resultados pode-se concluir que, a maioria dos consultérios odontolégicos da rede particular do municipio de Porto Velho,
Rondodnia, utiliza a autoclave como método de esterilizacdo e que este mostrou ser eficiente diante dos indicadores biolégicos utilizados,
porém o conhecimento dos cirurgides-dentistas quanto ao processo de esterilizacdo e desinfeccéo foi insuficiente, o que vem alertar para a
necessidade de uma maior conscientizacao dos profissionais.

Termos de indexacao: Indicadores bioldgicos. Exposicao a agentes biolégicos. Esterilizacdo.
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INTRODUCTION

The maintenance of the aseptic chain is a
biosafety standard that must be followed to the letter in
order to avoid the risk of cross-contamination, it being an
ethical, moral and legal obligation of each and every dental
surgeon1. The dental surgeon comes into intimate contact
with the patient and, accordingly, he must maintain strict
standards of conduct with regard to infection control
within his dental clinic, thereby preserving his own life, that
of his patients, the auxiliary staff and their families.

Dental environments possess areas where work
activities present physical, chemical and biological risks,
both to patients and the professionals working there.
Biological risks include contamination by microorganisms
on equipment, instruments and materials used in clinical
practice, which make cross-infection and occupational
infection possible if not properly prepared for use2.
Sterilization is the procedure responsible for the complete
destruction of all forms of microbial life forms, including
resistant varieties such as bacterial spores, micro bacteria,
viruses without envelopes or lipids, and also fungi3.
Sterilization in hot-air ovens and autoclaves are the physical
methods most frequently used in dental clinics.

The efficacy of the sterilization process can be
proved via physical, chemical or biological montoring3.
Given the infinite number of diseases which professionals
or patients could possibly acquire, failing to use chemical
and biological indicators must be seen as an act of
irresponsibility by the professional, whether in the public
service or in private clinics, putting at risk their health and
that of the patient.

In dentistry, biological monitoring should be
employed at least weekly, and always before the first load
of the day and at the end of all maintenance carried out,
whether preventive or corrective'.

In a recent study carried out on the efficacy of the
Pasteurovenused assterilizingequipmentin dental surgeries
in the Central District of Goiania, in the Brazilian state of
Goias, it was demonstrated that biological monitoring of
ovens pointed out defects in almost half of the equipment
evaluated (45.5%), in which the abnormalities found are
explained by the disposal of packaging in the oven, making
it difficult for the heat to flow freely; the failure to use an
accessory thermometer to check the internal temperature
of the equipment; not observing the recommended time/
temperature ratio, amongst a number of other factors®.
In an analysis conducted by Gonini Junior et al.> of the
application of basic standards of sterilization, disinfection
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and gown wear used routinely by dental surgeons and
their assistants, it was observed that 10.7% had ovens
without external thermometers, 9% never checked the
temperature during cycle execution and 15.4% did not
recall when it was last done. Prado & Santos, in 20021,
evaluating the sterilization conditions of dental materials
in the city of Taubaté, in the state of Sao Paulo, found that
many professionals were not sufficiently knowledgeable of
sterilization techniques or they were unaware of how the
equipment worked.

Bearing in mind the importance of biosafety
conduct, the aim of the present study was to ascertain the
methods and efficacy of sterilization processes via physical
indicators, in private dental clinics in the city of Porto Velho,
in the Brazilian state of Rondénia.

METHODS

This study gained the approval of the Ethics in
Research Committee, filed as case no. 135/07. The sample
was randomly conducted on 100 private dental clinics in
the municipality of Porto Velho, in the Brazilian state of
Rondonia. The sterilization process was carried out by the
dental surgeon’s assistants, who were informed about the
study’s objectives and methodology, signing a free and
informed consent form and responding to a questionnaire
based on Zardetto et al.?, in respect of the sterilization
procedures carried out in their routine dental work.

For an evaluation of the quality of the physical
sterilization method, biological indicators were used:
Bacillus subtillis (ATCC 6633) for ovens and Geobacillus
stearothermophilus (AMSCO 124 BGL) for autoclaves,
fabricated in the microbiology laboratory at the University
of Taubaté, in the state of Sao Paulo, which was handed
to the dental surgeons and/or assistants and placed in
metal cases or in packages with the instruments to be
sterilized in the oven or autoclave. After sterilization, the
envelopes were removed from the oven and/or autoclave
with sterilized tweezers (Quinelato Rio Claro-SP, Brazil)
and placed in 90 x 15 plastic Petri dishes, previously
decontaminated with a solution of chlorhexidine at 2%
(FGM do Brasil, Joinville, Brazil) and sealed using adhesive
tape (3M do Brasil, Sumaré, Brazil).

The envelopes were taken to the microbiology
laboratory at the S&o Lucas Faculty in Rondénia (FSL),
opened aseptically in a laminar flow chamber (Veco CFLH,
Campinas, Brazil), and with the aid of sterilized Adson
tweezers (Quinelato Rio Claro, Brazil), each filter containing
a biological indicator was inserted into a test tube (18 x 180



mm, Brand), containing 15 ml of brain heart infusion broth
(BHI, Brain Heart Infusion, Himedia, India). The indicators
were incubated at 37°C for 48 hours, with readings taken
every 24 hours.
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Figure 1. A) Biological indicator being removed from the envelope with the aid of
Adson sterile tweezers. B) Biological indicator being placed inside test tube
containing BHIB.

When turbidity was observed, a smear was made
and stained using the Gram method to check for the
presence of Gram-positive bacilli. If the presence of Gram-
positive bacilli was confirmed, this culture was left in the
oven at 37°C for at least three more days and then stained
smears were made up using the Wirtz-Conklin method for
confirmation of spore presence. If the presence of spores
was found, the test was considered to be positive.

Figure 2. A) Test tube with BHI culture medium showing the absence of turbidity
after 48 hours. B) Test tube with BHI culture medium showing turbidity
after 48 hours.
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RESULTS

A total of 180 dental surgeons in charge of dental
clinics were invited to participate in the research study, but
only 100 agreed to fill out the questionnaires and carry
out the analysis of the sterilization process used. Of the
100 samples obtained, it was found that 25 professionals
(25%) had returned the questionnaires totally blank. Of
the 100 analyzed, 72 carried out a process of sterilization
(72%) using autoclaves and 28 using ovens (28%), and 7
clinics used a combination of oven and autoclave (7%).

By attempting to relate time and temperature
maintained by the dental surgeons in the sterilization
process in autoclaves, it was found that only 55 clinics
filled out these data and that the temperature and time
used were greater than was necessary, at a temperature of
121°C and a duration greater than or equal to between 15
and 30 minutes.

Correlating the temperature vs. time maintained
by the dental surgeons in the sterilization process with
ovens, Table 1 shows the results found, identifying that
the ovens are not being correctly used and just 15.4% of
clinics maintain an adequate temperature/time ratio, the
most frequent error observed being the use of excessive
temperatures.

Table 1. Sterilization temperature/time ratios used in ovens in private dental clinics
in Porto Velho (RO), 2010.

Time
Temperature C -
60 minutes % 61t0 90 minutes % 120 minutes %

160 1 1% 0 00% 4 17%
1 H 1% 1 15.4% 0 00%
180 1 1% 0 00% 4 307%
0 1 1% 0 00% 1 15.4%
Total 4 308% 1 154% 1 538%

NB * Correct temperature/time ratio.

Of the 28 clinics using ovens, only 13 responded to
the question concerning the interruption of the sterilization
cycle, and of these 48.36% did not check any response,
28.57% reported that they did not usually place materials
inside the oven while other materials were being sterilized
and 23.07% reported interrupting the sterilization process.

As for the use of the thermometer in the oven to
ascertain temperature, 22.7% replied they did use one,
28% did not and 49.3% did not respond. A thermostat
was found to be routinely used in 13.3% of clinics, while
50.7% did not respond, 13.3% stated that they have
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never used them, 18.7% sometimes use them and 4% do
not use them.

A total of 16% of clinics normally use a sterilization
indicator for ovens, while 37.3% reported not using one
and 46.7% did not respond. As for the autoclave, 44%
stated they used one, 45.3% did not and 10.7% did not
respond. As for the indicator used, 24% said adhesive
tape, 12% reported using a biological indicator, 9.3%
checked “others” (but did not specify which) and 54.7%
did not respond.

As for the packaging of instruments to be
sterilized, it was found that 50% of dental surgeons who
make use of ovens did not respond; 14.28% use a metal
case and 35.72% do not package the instruments before
placing them in the oven. As for the autoclaves, 54.7%
use surgical grade, 9.3% do not package the instruments,
25.3% checked the “others” option and 10.7% did not
respond.

When a sterilized material was not used, the
timeframes reported for the execution of a new sterilization
procedure can be found in Table 2.

It should be emphasized that the majority of
professionals, when filling out the questionnaires, did
not specify the duration of disinfection of the clinical
instruments.

There was little variation in terms of the places
where the sterilized materials were stored, the majority
keeping them in a cupboard (64%), while 14.7% kept
them in the oven itself, 20% checked the “others” option
and 1.3% did not respond.

With regard to biological monitoring in autoclaves,
the results were 100% negative, i.e. after being processed in
this equipment, all spores became unviable, demonstrating
the effectiveness of the sterilization process.

Biological monitoring of the ovens produced
positive results in 25% of cases, showing that the
sterilization process is not effective, although little used by
dental surgeons.

Table 2. Frequency with which the unused material is sterilized in private sector
clinics in Porto Velho (RO), 2010.

Time, in days n %

1 1 1.3%
7 30 40.0%
14 9 12.0%
21 1 1.3%
30 13 17.3%
60 1 1.3%
Others 20 26.8%
Total 75 100.0%
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Table 3. Substances used to disinfect clinical instruments in private dental clinics in
Porto Velho (RO), 2010.

Solution, and time in minutes n %
Glutaraldehyde 2% 15 minutes 8 10.6%
Glutaraldehyde 2% 30 minutes 5 6.7%
Glutaraldehyde 2% + 24 hours 14 18.7%
Chlorhexidine-gluconate at 0.2% + 24 hours 4 5.3%
Sodium hypochlorite 6.7%
Phonemic compounds 0 0.0%
Common alcohol 0 0.0%
70% alcohol 11 14.7%
Enzymatic detergent 19 25.3%
Synthetic complex of iodine 0 0.0%
Disinfection not carried out 6.7%
No response 4 5.3%
Total 75 100.0%
DISCUSSION

Of the 100 samples obtained, it was found that
only 75 of the professionals filled out the questionnaires,
and of these, 25% of the questions were left blank. Of
the 100 clinics visited, 72 had an autoclave (72%), 28 had
ovens (28%), and 7 had a combination of both, results
similar to those of Corréa et al.”, who identified that, in
the cities of Sdo Manoel and Botucatu, both in the state
of Sao Paulo, the method most frequently used by dental
surgeons to sterilize clinical instruments was the autoclave
(72.55%), while the other surgeons used ovens (27.45%).
Following the same yardstick, Tavares and co-researchers5
found that 38.6% of clinics located in the Central Health
District in the municipality of Goiania, in the state of Goias,
used ovens to sterilize their articles even though they had
autoclaves.

Of those dental surgeons that had both an
autoclave and oven (n=7), the results were seen to
approximate those of Prado & Santos', who reported that
the professionals only use one of the machines in order
to economize. According to Vier et al.8, dry heat (dental
oven or Pasteur oven) is an effective sterilization method,
frequently used in clinical practice, despite the advent and
growing use of the autoclave.

As for the time/temperature ratio, a large variation
was found with just 5.45% of dental surgeons who
used the autoclave placing their instruments in adequate
temperature/time combinations, i.e. 121°C for 15-30
minutes. In the case of ovens, they draw attention to the
incorrect answers given, such as: 200°C for 1 or 2 hours,
180°C for 1 or 2 hours.



Prado & Santos', in their evaluation of sterilization
conditions of dental materials in clinics in the city of
Taubaté, found that 60% of professionals did not know
the correct temperature and time for oven sterilization, and
highlighted a number of incorrect responses that attracted
their attention: “2700C for 2 hours, 1600C for 1 hour,
1500C for 2 hours and 1700C for 3 hours”. The Ministry
of Health?, via its Health Surveillance permit, establishes
sterilization times, namely 1 hour at 170°C or 2 hours at
160°C. The recommendation of 160°C for 2 hours is based
on the fact that, despite the greater amount of time, at
this temperature the materials and instruments are less
affected when subjected to sterilization'®.

Keeping the oven door closed during the cycle
is another factor to note, at the time of sterilization5. Of
the professionals that participated in the study, and who
used the oven, 28.57% did not normally interrupt the
sterilization cycle, 23.07% place instruments into the oven
after the cycle has started and 48.36% did not respond
to this question. Tavares et al.5 found, in their study, that
87.1% of clinics do not interrupt the sterilization cycle and
in 12.9% of clinics, there is intermittent opening of the
oven, to add or remove instruments. The author also states
that when this occurs, the whole sterilization process is
compromised as the article removed did not have sufficient
exposure time at the advocated temperature, and when
adding a tool, there is a sharp drop in temperature. If this
occurs, the elapsed time should be ignored and the cycle
repeated®.

As the number of professionals, who did
not respond to the question relating to the use of a
thermometer, was high, it does not permit us to make
comparisons; 22.7% of dental clinics use them and 28%
do not. Following the same vyardstick, Tavares and co-
researchers®, when evaluating the efficacy of the Pasteur
oven used as sterilizing equipment in dental clinics,
observed that of the 101 clinics evaluated, 65 (64.4%) did
not use an accessory thermometer to monitor the oven
and only 36 (35.6%) did so, with monitoring taking place
between one and three times per cycle.

The correct packing of sterilized instruments
is as important as the very process of sterilization since
inadequate packing can cause a break in the “chain of
sterility”".

Of the dental surgeons interviewed, 35.72%
of those using ovens do not pack the instruments for
sterilization. It is important to stress that proper storage
guarantees sterility for 15 days'. In the autoclaves, 9.3%
did not pack the instruments. It should be emphasized that

Sterilization in the dental private sector

when storage or handling is not adequately performed,
it could contribute to the breaking of the aseptic barrier,
leading to the contamination of the material".

As for the frequency with which unused material
is sterilized, a variance was observed. Some clinics reported
a period of more than 21 days, however several factors
are involved with the question of the validity of sterilized
material. The handling of the envelopes was an important
variable in the recontamination of materials by bacteria,
as the hands are the main transmission path for these
microorganisms'”.

In 1999, Zardetto et al.® carried out a study
on methods of disinfection and sterilization of clinical
instruments and concluded that there was a lack of
knowledge in 31.2% of those interviewed about the ideal
length of time and temperature for sterilization and they
also highlighted the incorrect performance of disinfection
or sterilization of semi-critical articles. This was observed
in the present study, in which 36% of private clinics use
glutaraldehyde at 2% for prior disinfection and only
6.7% use the correct immersion times when disinfecting
instruments. However, manufacturers of glutaraldehyde
recommend that for chemical disinfection it is necessary for
the article to be submerged for at least thirty minutes in a
plastic container with lid. In the Brazilian state of Sdo Paulo,
the use of glutaraldehyde has been prevented due to its
toxicity and risk to the environment. For prior disinfection,
glutaraldehyde has been replaced by chlorhexidine at
2% or enzymatic detergent as a result of the imposition
in Resolution SS-27 of February 28, 2007, issued by the
National Health Surveillance Agency (ANVISA)'. In the
state of Rondonia, there is no resolution to prevent its use
and therefore this product is still being widely employed.

As for the storage areas for sterilized materials,
there were very few variations, with 64% being kept in
a cupboard, 14.7% in the oven, 20% chose the “others”
option and 1.3% did not respond. Ferreira et al.”* stated
that when storing instruments after sterilization, the ideal
is to keep them in an exclusive location, in places that are
protected from dust, humidity, insects, preferably at least
30cm from the floor, 50cm from the ceiling and 5¢cm from
the walls.

Given the infinite number of diseases that
professionals or patients could acquire, not using chemical
and biological indicators should be seen as an act of
irresponsibility on the part of the professional, in both the
public health service and in private practices, putting his/
her health and that of the patient at risk.

Corréa et al.” conducted a study on the efficacy
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of sterilization in autoclaves and ovens by means of the use
of chemical and biological indicators and concluded that
sterilization failure levels range from 8.3% in autoclaves to
21.5% in ovens.

The effectiveness of the sterilization processes
carried out in autoclaves could be confirmed by the
present study, as all the biological monitoring results
proved negative. The results of the biological monitoring
with the ovens pointed to a failure rate of 25% (7). Prado
& Santos1, evaluating conditions of sterilization in the
city of Taubaté, found that of the 50 items of sterilization
equipment evaluated, the biological test proved positive for
6 ovens (12%), i.e. the sterilization was not effective while
none of the autoclaves (0%) presented positive results.

As far as the question of efficiency and quality
of sterilization using the physical method is concerned,
autoclaves come out on top in comparison with ovens4.
However, we should remember that if all the biosafety
rules were observed and the appliances were in perfect
working order, sterilization would always be effectivel.

For the process of sterilization not to present defects
whether it is with ovens or with autoclaves, monitoring
should be carried out by evaluating the physical, chemical
and biological parameters so that these defects can be
corrected before the materials reach the patient'.

The results of the present work demonstrate that
the use of autoclaves has increased, being the safest and
most effective means of sterilizing materials, with the aim
of preventing cross-infection in dental clinics.

CONCLUSION

According to the results found, it was concluded
that the autoclave was predominantly used for sterilizing
dental materials (72%), and was seen to be the more
effective. Biological monitoring of the ovens produced
positive results in 7 (25%) appliances, indicating that the
sterilization process is not effective, although little used
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