THE EFFECTIVENESS OF
Orthoudontic Resident, Al Foree CLEANING AND
Unitrmed Univeraty of the Heslth STERILIZING
Sciences Postgraduate Dental College RECIPROCAL
13 February 2020 ORTHODONTIC
INTERPROXIMAL
REDUCTION STRIPS FOR
PATIENT RE-USE: A
COMPARATIVE STUDY

WUSU

Uniformed Services University




DISCLAIMER

The opinions or assertions contained herein are
the private ones of the authors and are not to be
construed as official or reflecting the view of the
Department of Defense or the Uniformed
Services University of the Health Sciences.




BACKGROUND AND PURPOSE

Diamond coated IPR strips are used for the incremental
removal of enamel between teeth. Infection control research
has sparked a national debate about cross-contamination p

through medical devices and the need to limit them to single N .
use. Proponents cite patient safety while opponents cite the N
costs and waste of such policies. In 2003 the FDA regulated ’
that all manufacturers label diamond coated dental

instruments as “single use” citing a lack of research by &

manufacturers on the subject. While there are limited
studies on cylindrical burs, there are none on IPR strips.
Additionally, there is a lack of investigation into how variables
such as diamond grit and methods of cleaning relate to
sterilizability and removal of debris on these instruments. The
purpose of this study was to eliminate the uncertainty about
the safety of IPR strip re-use, and by extension, the re-use of
dental diamond coated instruments.




MATERIALS AND METHODS

| 78 sterile IPR strips (half extra-course
and half extra-fine) were used to strip
enamel from sterile bovine teeth. Each
IPR strip was then immersed in Sml
bacterial suspension of staph aureus and
psuedomonas aeruginosa (approx. 1.5 x
|08 colony forming units/ml) for 30
seconds. The samples were removed
from the inoculation and left in a sterile
container for 4 hours. Samples were
randomly divided into 4 groups
investigating varying cleaning methods as
seen on the following slides.
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MATERIALS AND METHODS

Additionally, each group had positive
controls with inoculated IPR strips that
were not cleaned and negative controls
with clean IPR strips out of the package
that were sterilized. All IPR strips were
immersed in 5ml sterile saline and
vortex mixed to remove organisms. The
saline was plated on two types of agar
growth mediums specific for staph
aureus and pseudomonas aeruginosa. The
plates were incubated for 24 hours and
the resulting colony forming units were
counted.



MATERIALS AND METHODS

Lt

|6 IPR strips were set aside from the following:
Out of the package, after enamel stripping but

before inoculation and cleaning, and one from each

test group. These strips were investigated under
scanning electron microscope to determine the

amount of debris on each sample.




RESULTS:
MICROBIOLOGY

Results were reported as a
percentage of the kill rate

from the positive controls.
Most of the groups had a
bacterial kill rate of 100%.
Those that did not had at
least a bacterial load
reduction of 7 logl 0.

White (Fine) IPR Strip % Reduction
From Positive Control

Group 1 100.00000000%
Group 2 100.00000000%
Group 3 100.00000000%
Group 4 100.00000000%

Neg. Control 100.00000000%

Black (Coarse) IPR Strip % Reduction
From Positive Control

Group 1 99.99999531%
Group z 100.00000000%
Group 3 99.99999812%

Group 4 99.99999718%

Neg. Control 100.00000000%




RESULTS: SCANNING
ELECTRON MICROSCOPE

For the baseline enamel stripping, the
fine IPR strip had significantly more
debris than the coarse IPR strip. Only
group 3 had visual debris remaining on
the coarse IPR strips. Of the fine IPR
strips, groups |,3 and 4 all had remaining
debris as can be appreciated on the
following slide.
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DISCUSSION

The FDA sterilization standard for
reprocessing instruments is a 6 log10 reduction
which is a kill rate of 99.9999% of microbes.
As all groups within this study had at least a 7
log10 reduction, all samples fell within the
sterility range.This finding was different than
other findings within the literature.The use of
an ultrasonic cleaner and autoclave have been
well established in the literature as the best
methods for cleaning and sterilizing, yet all
studies showed less than sterile/debris free
results. The glaring difference between this
study and all others was the use of a machine
washer. Thus, a washer prior to autoclave
appears to be critical for sterility.




DISCUSSION

The difference in debris between the coarse and
fine diamond coated IPR strips can likely be
explained by the ease of access for cleaning
between the course diamond particles and the
difficulty of access between the fine diamond
particles. In the fine diamond IPR strip groups, all
samples cleaned without a washer had remaining
debris. If there were remaining debris on samples
cleaned with the washer; it was because they were
first cleaned with a cleaning stone which tended to
produce more debris than enamel stripping. The
use of a cleaning stone does not appear to
contribute to sterility but does appear to increase
the chance of remaining debris on processed
instruments which are most likely debris from the
stone itself.




CONCLUSION

Based on the data, it appears that used extra course and fine diamond
coated IPR strips can be effectively re-processed for patient re-use. In
order to effectively remove all debris and sterilize, it is recommended
that strips undergo sonication, machine washing and steam sterilization
after patient use. Use of a cleaning stone does not appear necessary and
may increase remaining debris.
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