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xtracted teeth are routinely used in dentistry to learn
Etaenchnical and preclinical skills before entering clinics
d treating patients. Even though some endodontic
procedures can be taught conceptually using manufactured
instructiona materialssuch asartificia plastic blocksand teeth
on manikins and models, there are instances when you cannot
substitute extracted teeth i.e. for examination, preparation or
research.

Extracted human teeth are also used for in vitro laboratory
dentin bonding research, beforeclinical trialsultimately decide
their clinical effectiveness.(1)

Therefore, in recent yearsinfection control guidelinesin dental
institutions have been revised due to the possibility of cross-
contamination from extracted teeth. Directives by the American
Dental Association and the Centre for Disease Control (2003)
call for thorough removal of any organisms capable of
transmitting disease from non-disposableitemsused in patient
care; including those material sused in simulated carethat may
have comein contact with blood or salivaand both these body
fluids are associated with teeth that are routinely used by us.(1)
The Centre for Disease Control has recommended the
decontamination of extracted teeth for use in the dental
education setting, to minimizetherisk of transmission of blood-
borne pathogens.(2)

Hazards of Cross Contamination(3)

The spread of aerosols generated during dental procedureshas

been well documented.

® Stevens(1963) found that bacterial coloniesgrew on plates
placed in the area of the dentists' nose and mouth while
performing dental procedureswith an air turbine handpiece.

® Bedlting et al (1964) obtained cultures of mycobacterium
tuberculosis on media placed at various distances from
active tuberculosis patients’ mouths while the dentist
operated theair rotor handpieceintheir oral cavitieswithout
cutting tooth structure. The water-off method produced
amost twice as many colonies as the water-on method.
The highest concentration of bacteria was found in front
of the mouth of the patient, no matter which method was
used.

® Larato et al (1966) found that during a1.5to 5 min cavity
excavation, organism counts found in the operatory
increased by 2,200% and the type of organisms also
increased.

® Miller and Mick (1978) reported that 42% of one dental
class converted to tuberculin positive between their
freshman and senior years. The death rate of practicing
dentists in the U.S due to respiratory illness was 113% of
the general population between 1968 and 1972.

® Council on Dental Materials et al, 1988 said that these
airborne microorganisms may cause infectious diseases
such asthe common cold, pneumonia, tuberculosis, herpes,
hepatitis B and AIDS.

Although the hazards noted in the previous studies pertain to
invivo conditions, aninvestigator preparing an extracted tooth
for test purposes maybe exposed to the same potential health
hazards. Thisis particularly true when the investigator feelsit
necessary to use freshly extracted teeth to simulate in vivo
conditions.

Human teeth are therefore to be treated as a potential source
of blood-borne pathogens according to U.S. OSHA
(Department of Labor, 1991).(3)
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Severa chemicalshavebeen tried for disinfection/sterilization
of extracted human teeth with varying success. At present, there
is no specific recommendation for sterilization of extracted
human teeth used in dental technique course.(1) Also, while
there has been no report of transmission of diseases with
extracted teeth, sterilization of teeth used in the teaching
laboratory should be a concern.(4)

Aims of the study
To determine efficacy of commonly used methods of
disinfection/sterilization of extracted human teeth.

Materials & Methods
Evaluation of efficacy of commonly used methods of
disinfection/ sterilization of extracted human teeth:

80 freshly extracted human teeth were obtained and stored in
sterile sdline till tested. The teeth included were intact, non-
carious and extracted due to periodontal disease or for
orthodontic purpose. The teeth were randomly divided into one
of the following 8 groups consisting of 10 teeth in each group.
Group 1: 10% Formalin

Group 2: 3% Hydrogen Peroxide

Group 3: 5.25% Sodium Hypochlorite

Group 4: 2% Glutaraldehyde

Group 5: 0.1% Thymol in distilled water

Group 6: Boiled in water for 20 minutes

Group 7: Autoclaved at 121°C, 15lbs psi x 30 minutes
Group 8: Contral, in which teeth wereimmersed in normal
saline.

All teeth were immersed in separate bottles containing 10 ml
of the disinfectant for 7 days at 25°C.

Following the assigned treatment procedures, teeth from each
group were placed individually in separate test tubes containing
10ml of tryptic soy broth at 37°C for 48 hours. Evidence of
growth was observed after 2 days. No visible growth in the
broth was considered effective disinfection/ sterilization.

Table 1: Comparison of different methods used and teeth

disinfected/sterilized

Type of treatment done Duration No. of No. of teeth

teeth  disinfectd/

studied sterilized
10% Formalin 7 days 10 10
3% Hydrogen Peroxide 7 days 10 7
5.25% Sodium Hypochlorite 7 days 10 10
2% Glutaraldehyde 7 days 10 2
0.1% Thymol in distilled water 7 days 10 0
Boiled in water 20 minutes 10 6
Autoclaved (121°C, 15lbs psi) 30 minutes 10 10
Normal saline 7 days 10 0
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Results

Discussion

Since extracted human teeth may harbor potential pathogens,
disinfection/ sterilization of extracted human teeth in the
teaching laboratory is important for educators and students.
Further, bacteria can remain viable within the root canal of
tooth for extended period of time.

Difficultiesdo exist inthe use of extracted human teeth because:

® They are grossly contaminated

@ Difficult to sterilize because of their structure and

® Maybe damaged or altered by the sterilization
procedures.(1)

But we have to “handle teeth with care” because many blood
borne pathogens maybe present in pulp, radicular and
periradicular tissue of extracted human teeth. Furthermore if
|ab preparation isdonewithout aliquid coolant, thereisgreater
probability of exposureto pathogenic organisminthelab area.
Certainly then, therisk exitsfor the spread of contagion, both,
through aerosol and accidental puncture wounds that might
occur with dental instruments during handling. (1)

The difference in effectiveness of the methods tested could

also be dueto:

@ Poor penetration of agents into the pulp space

® |nactivation of disinfectants by the organic substances
present in the teeth.(1)

Although in our study 10% Formalin, 5.25% Sodium
Hypochlorite and autoclaving were ableto sterilize all theteeth,
each method does have its drawbacks:

® Formalin is hazardous, irritant and a potential
carcinogen.(1) But when used its recommended the
container holding the teeth should be opened only under a
fume hood and the teeth should berinsed prior to their use.
Impervious gloves and goggles should be used to prevent
skin and eye exposure.(4)

® |t hasbeen reported that sodium hypochlorite may increase
enamel porosity by deproteinization and alter dentin
structure, by removing or modifying the proteic matrix,
which could invalidate the use of teeth stored in this
solution.(5)

@ \With regardsto autoclaving, there is concern about its use
for sterilization of extracted teeth with amalgam restorations
asit may rel ease mercury vaporsintheair through autoclave
exhaust and residual mercury contamination of the
autoclave.(1) It is aso possible that the thermal cycling
may cause teeth with amalgam restorationsto fracture due
totheir differencesin co-efficient of thermal expansion.(4)

Conclusion
Dental studentsand dental investigatorswho use extracted teeth
for learning and research purposes are thus exposed to



Table 2: Infection control guidelines for use of extracted

teeth in dental educationalsettings(6)

® Extracted teeth used for the education of dental health care
workers should be considered infective and classified as
clinical specimens because they contain blood.

® All persons who collect, transport or manipulate extracted
teeth should handle them with the same precautions as a
specimen for biopsy.

® Before extracted teeth are manipulated in dental educational
exercises, the teeth first would be cleaned of adherent patient
material by scrubbing with detergent and water or by using
an ultrasonic cleaner.

® Teeth should then be stored, immersed in a fresh solution of
sodium hypochlorite (household bleach 1:10 with tap water)
or any liquid chemical germicide for clinical specimen fixation.
[However a study by Tata and White demonstrated it to be a
poor disinfectant for this purpose].(4)

® Persons handling extracted teeth should wear gloves. Gloves
should be disposed off properly and hands washed after
completion of work activities. Additional personal protective
equipment e.g. face shield or surgical mask and protective
eyewear should be worn if mucous membrane contact with
debris or spatter is anticipated when the specimen is handled,
cleaned or manipulated.

® Work surfaces and equipment should be cleaned and
decontaminated with an appropriate liquid chemical
germicide after completion of work activities.

potentially harmful organisms and need to follow infection
control guidelineswhenever extracted teeth are handled.(3)
Also, because preclinical educational exercises simulate
clinical experiences, studentsenrolledin dental educational
programs should adhere to standard precautions in both
preclinical and clinical settings.(6)

In this study we found 10% Formalin, 5.25% Sodium
Hypochlorite and autoclaving were the most effective; but
previous studies recommend formalin and autoclaving
because they are simple, cheap and suitable for routine use
in preclinical courses, exercises and research purposes.
Further, both treatments can effectively destroy all kinds of
microorganisms, including viruses. They also do not ater
the“feel” and cutting characteristics of theteethwhich were
not assessed in our study but will be done at a later stage.
Thisobservationissupported by earlier studieson functional
characteristics of sterilized human teeth.(1)

So keeping all the above mentioned facts in mind, extracted
human teeth must be handled with utmost care!
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