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Title: Study on infection control of dental treatment equipment: Elucidation of
contamination state in both air turbine handpiece and water supply.
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Abstract: Ethics Committee approval for this detection experiment utilizing the
PCR method was received on July 26, 2016 (approval number:
NCGM-G-002047-00).

Preliminary experiments using a liquid dye that is harmless to the human body
were performed, although it was more severe than actual medical care. Leakage of
the liquid dye was observed in an unexpected place. Despite several washings, it
was difficult to completely remove this contaminant.

We therefore decided to use a commercially available plasmid DNA instead of
HIV, HBV, and HCV positive sera for safety.

In order to confirm the accuracy of PCR detection, a dilution series was
prepared by sequentially diluting the plasmid DNA.

It was observed that the plasmid DNA can be detected in concentrations as low
as 5x10-10 mg/ ml.

The following steps were taken to conduct the PCR detection experiment using a

positive control:

1. Mix the appropriate concentration of plasmid DNA solution and inject the
solution into the water injection inlet of the air turbine handpiece.

2. Rotate the air turbine handpiece in a sterilized Spitz tube and collect up to of
contaminated water every 30 seconds.

3. Collect the contaminated water and submit it to the inspection company to
investigate the degree of contamination.

4. Check the cleanliness and sterilization inside the air turbine handpiece.

The above experiment showed that contamination spreads to the hose
connecting the air turbine handpiece and the air turbine handpiece.

If contamination spreads to the hose, then that contaminant may propagate to
the next patient via the air turbine handpiece even if a new handpiece is used for
each patient.

We are currently investigating the extent of the contamination. We are also
considering the efficacy of the cleaning and sterilization method for the air
turbine handpiece.
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