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Abstract

Introduction: Dental turbine chamber is a suitable
reservoir for living microorganisms, so chamber
sterilization is necessary for reducing cross
contamination risk. On the other hand, in non-vacuum
autoclaves, steam penetration into turbine chamber is
doubtful, while they are still in use in dental clinics. In
this study, performance of small non-vacuum autoclave
in turbine chamber sterilization was evaluated.
Methods: A total of 48 dental turbines were sterilized
by large vacuum autoclaves. The turbin chamber cap
was opened in aseptic enviroment and a strip
contaminated  with  bacillus  stearothermophilus
endospores was placed into chamber and chamber cap
was closed. Twelve dental turbines were loaded in each
of four autoclaves (2 large pre-vacuum autoclaves, 2
bench top non-vacuum autoclaves) and sterilization
process preformed according to the manufacturer's
instructions. After the sterilization cycle, the strips were
transferred to culture medium and incubated at 56°C for
48 Hours. As control sample, a biologic indicator that
had not been autoclaved was used for each group.
Results: Being loaded in different autoclaves, All 48
turbines were sterilized properly and all the cultures
were negative. The culture results of four control
indicators which were not sterilized, were positive.
Conclusion: There was no difference between
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performance of vacuum and non-vacuum autoclaves in
dental turbine chamber sterilization. Both types
performed sterilization properly.
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Introduction

Dental health care personnel and their patients are
exposed to wide range of pathogens (1,2). Because of
cross contamination risk through dental turbine
chamber, the chamber sterilization is essential (3-8).
Sterilization by water steam heat is one of the most
practical and fastest ways of medical instrument
sterilization, performed by autoclave in high pressure
and high temperature (2,9,10). The important point in
this method is direct contact of steam with contaminated
surfaces and steam penetrating into interior spaces of
the instrument (10).
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Autoclaves are classified to negative (with vacuum
mechanism) and positive pressure displacement type
(without vacuum mechanism). Negative pressure
displacement type has a vacuum pump that vacuums the
air from autoclave chamber; therefore steam can
penetrate more efficiently. A few years ago, the most of
clinical autoclaves had no vacuum mechanism (11).

Although it was suggested that autoclaves with a
vacuum mechanism sterilize better than the other types
(2,3,12), but non-vacuum autoclaves are still in use.
Therefore, it is necessary to evaluate the efficiency of
different types of autoclaves available in dental schools
and clinics for turbine chamber sterilization.

The aim of this study was to assess the efficiency of
non-vacuum autoclaves available in Mashhad Faculty of
Dentistry, Mashhad, Iran.

Materials and Methods

In this in vitro study, 48 dental turbines (Cmomek
300-05-B2, Russia) available at Mashhad Faculty of
Dentistry were examined. Self-contained biological
indicator (EZS-5 model, EZtest, SGM-biotech
Company, USA) was used to evaluate the efficiency of
autoclave sterilization process. Components of
biological indicator were a plastic vial, a paper strip
inoculated with 2.2 x 10° /. of bacillus
stearothermophilus, and crushable glass ampoule, which
contained culture medium. Four autoclaves were used to
sterilize turbines: two large vacuum autoclaves (JLAC
300, Sazgar, Tehran, Iran) and two small non-vacuum
autoclaves (Prestige Medical 2100, UK and Prestige
Century 2, UK).

All turbines were cleaned and lubricated according
to CDC guideline, and divided randomly into 4 groups
(12 in each). Each group were placed on a metal tray
and packed with standard fabric cover. All turbines
were sterilized with a large autoclave (JLAC 300,
Sazgar, Tehran, Iran) at 121°C and 15 psi pressure for
15 minutes. At the next step, packs were opened in an
aseptic environment. Each turbine’s cap was removed
with a sterile wrench and a paper strip containing spores
was placed inside chamber with sterile pence and cap
was closed. Each 12 turbines were placed on a metal
tray and packed again. Each pack was placed randomly
into one of four autoclaves and sterilization process was
preformed according to the manufacturer's instructions.

After sterilization, the paper strip was removed from
turbine chamber with sterile pence and cautiously
placed inside the plastic vial. The ampoule containing
culture medium was broken inside container therefore
strips were in contact with culture medium. For each
pack, one biological indicator that had not been
autoclaved was considered as control. All vials were
incubated at 56°C for 48 hours. The color of culture
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mediums were assessed after 48 hours. The primary
color was violet and its change to yellow was indicative
of a positive reaction.

Results

The results of cell culture were as follow:

1. In sterilization using large vacuum autoclaves
results of cell culture were 100% negative.

2. In sterilization using bench top non-vacuum
autoclaves results of cell culture were 100%
negative.

3. The results of four control samples that had not
passed sterilization cycle were positive.

All four autoclaves sterilized turbine chamber
properly and all  endospores of  bacillus
stearothermophilus were eliminated. There was no
difference in function of vacuum and non-vacuum
autoclaves in turbine chamber sterilization. We had
decided to analysis data using ANOVA or Kruskal-
Wallis tests. The cell culture datas were 100% negative
in both experimental group, therefore statistical analyses
were not required.

Discussion

Present study assessed sterilization of dental turbine
chamber with non-vacuum autoclave. Based on findings
the small bench top non-vacuum autoclaves were as
effective as large vacuum autoclaves in sterilizing
dental turbine chamber. Many previous studies in this
field evaluated turbine contamination during dental
procedures (3-8). Lewis et al. (4) study confirmed oral
fluid retraction into the turbine chamber during dental
procedures. Bagga et al. (5) also showed that each time
turbine stops while it is still in the patient's mouth, about
Iml oral fluids, that contained 54000 microorganisms,
may be aspirated into turbine chamber. Based on
previous studies turbine chamber contamination during
dental procedures is inevitable and can cause cross-
contamination (3-8). The number of studies that
evaluated effectiveness of bench top autoclaves, which
are common in dental clinics, in sterilization of
instruments with lumens and cavities like turbines, are
limited (3,13). Andreson et al. (3) in 1999 reported that
only vacuum autoclaves were able to sterilize turbine
chamber 100%, while the sterilization of turbines that
were sterilized in non-vacuum autoclaves, were not
acceptable . These results were different from our
findings. In their study turbines that were cleaned before
placing in non-vacuum autoclaves, were sterilized
properly while thoes that were not cleaned before the
process, failed to sterilize. Anderson concluded that
cleaning turbines before sterilization is necessary. We
cleaned all the turbines before putting them in
autoclaves. In Anderson et al. (3) study, sterilization in
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two models from four models non-vacuum autoclaves
was incomplete. In present study, all pre-vacuum and
non-vacuum autoclaves were able to sterilize turbine
chamber properly.

Edwardson et al. (14) studied the effect of using
lubricant in turbines before sterilization. Based on their
results autoclave alone may not be able to sterilize
turbines appropriately, but using antibacterial lubricant
before putting turbines in autoclave can solve the
problem. Although we wused lubricant without
antibacterial material before placing turbines in
autoclave, turbines were sterilized properly.

Similar to current study in Zeng et al. (13) study, all
the turbines were sterilized appropriately. They used
small pre-vacuum autoclaves, while we used small non-
vacuum autoclaves. There is no debate about
performance of pre-vacuum autoclaves, and more
evaluation seemed to be unnecessary. Nevertheless,
there is cautious about performance accuracy of non-
vacuum autoclaves. Two small non-vacuum autoclaves,
which were examined in this study, were able to
sterilize turbine chamber 100%.

Conclusion
Based on present study, bench top non-vacuum
autoclaves were as effective as large pre-vacuum
autoclaves in dental turbine chamber sterilization. It
could be suggested that in future studies sterilization of
narrow water and air ducts of dental turbines by bench
top non-vacuum autoclaves be evaluated.

Acknowledgment
The present study retrieved from a student thesis
(Thesis no: 2492). Authors acknowledge Research
Council of Mashhad University of Medical Sciences for
providing financial support of this research project.

References
1.  Smith A, Creanor S, Hurrell D, Bagg J, McCowan

M. Management of infection control in dental
practice. J Hosp Infect 2009;71:353-8.

2. Miller CH, Palenik CJ. Infection control &
management of hazardous materials for the dental
team. St. Louis: Mosby, 2005.

3. Andersen H-K, Fiehn N-E, Larsen T. Effect of
steam sterilization inside the turbine chambers of
dental turbines. Oral Surge Oral Med Oral Pathol

Oral Radiol Endod 1999;87:184-8.

Movahhed et al.

10.

11.

12.

13.

Lewis DL, Boe R. Cross-infection risks associated
with current procedures for using high-speed
dental handpieces. J Clin Microbiol 1992;30:
401-6.

Bagga B, Murphy RA, Anderson AW, Punwani 1.
Contamination of dental unit cooling water with
oral microorganisms and its prevention. J Am Dent
Assoc 1984;109:712-6.

Montebugnoli L, Dolci G. Effectiveness of two
devices designed to prevent fluid retraction in a
high-speed handpiece. J Prosthet Dent 2000;
84:225-31.

Epstein J, Rea G, Sibau L, Sherlock C. Rotary
dental instruments and the potential risk of
transmission of infection: herpes simplex virus. J
Am Dent Assoc 1993;124:55-9.

Dreyer A, Hauman C. Bacterial contamination of
dental handpieces. SADJ 2001;56:5106.

Bidar M, Noee A, Jafarzadeh H, Hosseinpoor
Jajarm H. Infection Control in Dentistry. Mashhad:
Ferdowsi University Press, 2007.

Medical Devices Agency. Benchtop Steam
Sterilizers—Guidance on Purchase, Operation and
Maintenance. Available from:
http://www.mhra.gov.uk/groups/dts-bi/documents.
Accessed October 09, 2012,

Burke F, Coulter W, Cheung S, Palenik C.
Autoclave  performance  and  practitioner
knowledge of autoclave use: a survey of selected
UK practices. Quintessence Int 1998;29:231-8.
Stewart BJ. The Type of Autoclave. Available
from: www.EzineArticles.com/Expert=Stewart-B-
Johnston. Accessed May 1, 2012.

Zeng S, Jiang B, Xiao X. Sterilization effect
analysis of B-class pulsation table top vacuum
sterilizer to dental handpieces. West China J

Stomatol 2007;25:269-75.

JDMT, Volume 2, Number 3, September 2013 75


http://www.mhra.gov.uk/groups/dts-bi/documents
http://www.ezinearticles.com/Expert=Stewart-B-Johnston
http://www.ezinearticles.com/Expert=Stewart-B-Johnston

14. Edwardsson S, Svensdter G, Birkhed D. Steam
sterilization of air turbine dental handpieces. Acta

Odontol Scand 1983;41:321-6.

Corresponding Author:

Mahboobe Dehghani

Dental Research Center

Faculty of Dentistry

Park Square, Vakilabad Blvd, Mashhad, Iran

Tel: +98-511-8829501

Fax: +98-511-8829500

E-mail: Dehghanimm@mums.ac.ir & Mahboobedehghani@yahoo.com

76  JDMT, Volume 2, Number 3, September 2013 Bench Top Autovlaves


mailto:Dehghanimm@mums.ac.ir
mailto:Mahboobedehghani@yahoo.com

