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Abstract

Aim: Dental impressions are potential sources of bacterial contamination which could eventually lead to
transmissible infectious diseases through the blood or saliva. Sodium hypochlorite is an effective disinfectant
recommended by the American Dental Association (ADA) in a 1:10 dilution for a ten minute immersion to
disinfect irreversible hydrocolloid impressions. As the ADA protocol is sometimes neglected in busy practice
settings, this pilot study was designed to determine an efficient and effective protocol for disinfection of
irreversible hydrocolloid impressions.

Methods and Materials: Various concentrations of sodium hypochlorite and disinfection times were challenged
against irreversible hydrocolloid impressions contaminated with six Gram-positive and Gram-negative bacteria.

Results: A two minute immersion time in a 0.6% solution of sodium hypochlorite protocol was found to prevent
bacterial growth on the impressions.

Conclusion: Disinfection of irreversible hydrocolloid impressions in a 0.6% solution of sodium hypochlorite
for two minutes was as effective as the ADA’s protocol of using a 0.5% sodium hypochlorite solution for ten
minutes to destroy the test bacteria.
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Introduction

The risk of infections transmitted by saliva and
blood is considered a potential occupational
hazard in dentistry."* Dental impressions can act
as a vehicle for the transmission of infectious
agents to dental personnel or the resultant dental
casts.*” Irreversible hydrocolloid impressions
have produced a significantly higher level

of contamination.® Effective infection control
procedures should be established to break the
chain of transmission of infection and reduce
cross-contamination including the disinfection

of all impressions prior to delivery to dental
laboratories.’

The American Dental Association (ADA)
recommends a ten-minute immersion in a 1:10
dilution (0.525%) of sodium hypochlorite solution
for disinfection of irreversible hydrocolloid
impressions.” There are several studies related to
the efficacy of different concentrations of sodium
hypochlorite. Minagi et al.” have recommended
a 60-minute immersion of an impression in
sodium hypochlorite (10,000 ppm of available
chlorine). Tebrock et al.” have reported total
growth inhibition of Bacillus subtilis on stone
dies poured from contaminated irreversible
hydrocolloid impressions immersed in a range
of concentrations of sodium hypochlorite for

ten minutes. Jenning et al.”’ have reported
reduced colony forming units (CFUSs) of
Pseudomonas aeroginosa and Candida albicans
when contaminated impression materials were
disinfected with a 0.0125% solution of sodium
hypochlorite for 30 seconds. Impressions
contaminated with Streptococcus sorbines
showed no growth of bacteria after a ten minute
immersion in 0.5% sodium hypochlorite.

Considering the possibility busy dental practices
and laboratories may ignore the ten minute
immersion recommended by the ADA, the aim
of this study was to determine whether shorter
immersion times of various concentrations

of sodium hypochlorite would be effective in

the disinfection of irreversible hydrocolloid
impressions.

Methods and Materials

Household bleach (Golrang, Karaj, Iran)
containing 5.25% sodium hypochlorite was
used as a disinfectant agent on Iralgin (Golchai,

Sodium Hypochlorite Solution
for Disinfection

Delivery to Dental Laboratory

Tehran, Iran) irreversible hydrocolloid dental
impressions. The microorganisms were obtained
from the Persian Type Culture Collection (PTCC)
and clinically isolated by morphological and
biochemical tests. They included Streptococcus
sanguis (PTCC 1449), Streptococcus pyogenes,
Streptococcus agalactiae, Staphylococcus
epidermidis (ATCC 12228), Staphylococcus aureus
(PTCC 1112, ATCC 6538), and Pseudomonas
aeruginoa (PTCC 1074, ATCC 9027).
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Staphylococcus Epidermidis Streptococcus Agalactiae Pseudomonas Aeruginosa

Test tubes containing 1 ml of soy bean casein
digest broth (SCDB) were inoculated with 1 ml
of bacterial suspension (10° cfu/ml of individual
microorganisms), then 0.5 ml of the desired
concentration of freshly prepared sodium
hypochlorite was added. The tubes were
incubated for 24 hours at 37°C before they were
plated on soy bean casein digest agar (SCDA)
plates. Plates were incubated for 24 hours at
37°C for determination of the Minimum Inhibitory
Concentrations (MICs) using the macrodilution
method.

Using this protocol, four experiments were
conducted to ultimately determine the efficacy
of disinfection on irreversible hydrocolloid.
Experiments | to Il were designed to narrow

the range of concentrations of sodium
hypochlorite solution capable of destroying test
organisms within controlled time limits. Once the
concentration and time of exposure parameters
were identified, the fourth experiment was
designed to actually determine the concentration
and exposure time required for the disinfection
of irreversible hydrocolloid impressions under
controlled conditions.

The experiments are described as follows:
e Experiment I: To initiate the determination
of the range of sodium hypochlorite
concentrations required to achieve disinfection
of the test microorganisms within 20 minutes,

seven different concentrations (0.05%,

0.1%, 0.25%, 0.5%, 0.75%, 1%, and 2%)
were used.

Experiment Il: Once the results were
obtained in Experiment I, the 0.05%
concentration was eliminated from further
consideration. Then the antimicrobial efficacy
of sodium hypochlorite concentrations
between 0.1% and 1% (0.15%, 0.2%, 0.25%,
0.5%, 0.75%, and 1%) were investigated
against the challenged microorganisms using
an exposure time of ten minutes.
Experiment Ill: Once the results were
obtained in Experiment Il, the concentrations
below 0.5% were eliminated from
consideration in an attempt to decrease

the time of disinfection. Therefore, sodium
hypochlorite concentrations greater than
0.5% (0.6%, 0.7%, 0.8%, 0.9%, and 1%)
were used to disinfect microorganisms.

The time of disinfection achieved for
concentrations of 0.8% or more of sodium
hypochlorite was five minutes or less (4, 3,
and 2 minutes, respectively). The disinfection
times obtained for concentrations of 0.6%
and 0.7% were less than 10 minutes (9, 8, 7,
6, 5, 4, 3, and 2 minutes).

Experiment IV: As a result of the first

three experiments, 0.6% and 0.7% sodium
hypochlorite solutions were used to disinfect
the contaminated irreversible hydrocolloid
impressions for 4, 3, and 2 minutes.
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r _ In addition, aliquots of 0.5 ml of water were
o = used to wash each specimen and were

j H 1 transferred to tubes containing 15 ml of NB
| -~ _ - | %o media which served as controls. All tubes
=y i 'g‘@ ey were incubated for 24 hours at 37°C. One

loop of each tube was streaked on SCDA

e culture plates and incubated for 24 hours at
37°C for MICs determination.
% - . Results
Experiment |
Thirty-six impressions were made using a Of the seven different concentrations (0.05%,
sterile typodont and sterile impression trays. 0.1%, 0.25%, 0.5%, 0.75%, 1%, and 2%) used,
Irreversible hydrocolloid was hand mixed with microorganisms were disinfected with 0.1% and
sterile water according to the manufacturer’s more concentrations of sodium hypochlorite in 20
recommendations. minutes (Table 1).
The third molar regions of all impressions Experiment Il
were cut and removed from trays. The When the antimicrobial efficacy of sodium
impressions of the right molars were hypochlorite concentrations between 0.1% and
immersed in individual microbial suspensions 1% (0.15%, 0.2%, 0.25%, 0.5%, 0.75%, and
of 10° cfu/ml for one minute and transferred to 1%) were investigated against the challenged
sterile tubes containing 15 ml of nutrient broth microorganisms, a ten-minute immersion in
(NB) media to create a control. 0.5% sodium hypochlorite was found to prevent
bacterial growth, which was supportive of the
The impressions of the left molars were ADA recommendation.” In addition, immersion
immersed in individual microbial suspensions in a 0.75% solution of sodium hypochlorite for
of 10° cfu/ml for four minutes. The five minutes could also destroy microorganisms
contaminated specimens were then immersed (Table 2).
in 0.7% and 0.6% of sodium hypochlorite for
4, 3, and 2 minutes based on the findings of Experiment 1lI
the preceding experiments. When sodium hypochlorite concentrations greater
than 0.5% (0.6%, 0.7%, 0.8%, 0.9%, and 1%)
Each specimen was washed with 50 ml of were used to disinfect the test microorganisms,
sterile distilled water and transferred to sterile disinfection was achieved for concentrations
tubes containing 15 ml of NB media. of 0.8% or more of sodium hypochlorite in five

Table 1. Growth inhibition of challenged bacteria following disinfection with different
concentrations of sodium hypochlorite for 20 minutes.

Concentrations of Sodium Hypochlorite (%)

2.0 1.0 0.75 0.5 0.25 0.1 0.05
Streptococcus sanguis - - - - - - -
Streptococcus pyogenes - - - = E - =
Sirapfucoécus aﬁrala ctiac - - - - - - -
Staphylococcus aureus - - - - = - +
Sta'ﬁhrfncaccus epidermidis - - & - E i
Pseudomonas aeruginosa - - - - - = +

Micreorganisms

Legend: - No bacterial growth, + Bacterial growth
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Table 2. Growth inhibition of challenged bacteria following disinfection with
different concentrations of sodium hypochlorite for 5, 10, and 15 minutes.

Microorganisms 4

Streptococcus sanguis -

Streptococcus pyogenes .

Streptococcus agalactiae -

Staphylococcus aureus -

Staphylococcus epidermidis

Pseudomonas aeruginosa -

Legend: - No bacterial growth, + Bacterial growth

minutes or less (4, 3, and 2 minutes, respectively).

The disinfection times obtained for concentrations
of 0.6% and 0.7% were less than ten minutes (9,
8,7,6,5, 4,3, and 2 minutes). Therefore, sodium
hypochlorite concentrations of 0.6% and higher
can disinfect microorganisms in less than ten
minutes.

Experiment IV

As a result of the first three experiments, 0.6%
and 0.7% sodium hypochlorite solutions were
used to disinfect the contaminated irreversible
hydrocolloid impressions for 4, 3, and 2 minutes.
No bacterial growth was observed in any
disinfected irreversible hydrocolloid impressions
or in the wash-out solutions while contaminated
impressions showed visible bacterial growth.

Discussion

As indicated by the present study, immersion

in concentrations of 0.6% and 0.7% sodium
hypochlorite for two minutes is sufficient to
disinfect irreversible hydrocolloid impressions and
could prevent bacterial growth.
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Several studies have dealt with the efficacy of
sodium hypochlorite disinfection including McNeil
et al." who have reported both the Polio virus and
Streptococcus sanguis on irreversible hydrocolloid
could be inactivated by a 7.5-minute immersion

in a 0.1% hypochlorite solution. Schwartz et

al.”* have also reported a 4-log 10 (99.99%)
reduction of bacteria on irreversible hydrocolloid
impressions when the contaminated materials
were immersed in a 0.5% sodium hypochlorite
solution for ten minutes. Westerholm et al.”

have found more than a 4-log 10 reduction of

M. phlei on irreversible hydrocolloid impressions
after only a one minute exposure to full-strength
(5.25%) sodium hypochlorite spray. Best et al.”
have reported only a 3.2-log 10 reduction of M.
tuberculosis when a 1% sodium hypochlorite was
used for one minute.

Different disinfection procedures and immersion
times may affect the dimensional accuracy or
surface detail of an irreversible hydrocolloid
impression.’ Ruggeberg et al.” have reported
dimensional change and loss of reproduction
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0.6% and 0.7%
Sodium Hypochlorite Sclution

B

of detail in Microstone® (Whip Mix Corporation,
Louisville , KY, USA) casts using irreversible
hydrocolloid immersed in a 0.5% sodium
hypochlorite solution for ten minutes. Tullner et
al.” have noted partial dissolution of irreversible
hydrocolloid materials when immersed in a 1%
sodium hypochlorite solution for 15 minutes.
Herrera and Merchant™ have found no significant
effect on the dimensional accuracy of Vel-Mix®
(KerrLab, Orange, CA, USA) casts after a

6

30 minute immersion of full-arch irreversible
hydrocolloid impressions in 0.5% and 1% sodium
hypochlorite solution.

The results of the present pilot study tend to
suggest immersion in a sodium hypochlorite
solution for ten minutes or less could be practiced
in clinical settings and dental laboratories.
Reducing the immersion time can also minimize
changes in physical properties like dimensional
stability and surface integrity.

Conclusion

Disinfection of irreversible hydrocolloid
impressions in a 0.6% solution of sodium
hypochlorite for two minutes was sufficient to
prevent bacterial growth and achieve disinfection
of irreversible hydrocolloid impressions. This was
as effective as the ADA’s protocol of 0.5% sodium
hypochlorite in ten minutes for the tested bacteria.

However, this was only a pilot study. Further
investigation is needed to determine if these
results translate to the disinfection of complete
mouth impressions in an actual clinical trial.
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