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Summary of Non-Clinical Bench Performance Testing

Study Information
Title: Compatibility of RiteWipe™ with Dental Handpieces

Study Director: Third Party Laboratory
Testing Facility: Third Party Laboratory

Study Summary

This study aims to determine if the use of RiteWipe can harm dental handpieces, which are prone to galvanic
corrosion—a process where two different metals in contact with each other in the presence of an electrolyte,
such as cleaning solutions, can cause accelerated corrosion of one metal—and therefore require safe
cleaning before sterilization. Ensuring the handpieces remain in excellent condition throughout their lifecycle
is crucial for maintaining their functionality and ensuring patient safety. Although specific guidelines for this
type of compatibility testing do not exist, the study adheres to general principles of instrument care and
sterilization recommended by authoritative bodies like the ANSI/AAMI, ADS/OSAP, and CDC.

A. Study Importance:

The integrity and performance of dental handpieces must be preserved to ensure their effectiveness and
safety in dental procedures. This study evaluates the compatibility and efficacy of RiteWipe for cleaning
dental handpieces, ensuring they do not incur damage during the cleaning process.

B. Key Aspects:

Compatibility Testing: Assessing the effect of RiteWipe on the materials and performance of dental
handpieces.

Efficacy: Evaluating the ability of RiteWipe to clean without causing damage.

C. Study Results:

This study evaluates the compatibility of RiteWipe with dental handpieces in preparation for sterilization. This
assessment ensures that the handpieces are not harmed during the cleaning process and measures multiple
aesthetic and performance metrics.

Test Report Summary for RiteWipe™

1. Tests Performed:

Simulated Use Test: Handpieces were subjected to simulated one-year use by running them, wiping with
RiteWipe, performing maintenance, and autoclaving. This cycle was repeated for the average annual
handpiece cycles.

Scratch Test: Various handpiece models were scratched to mimic one year of usage to determine if RiteWipe
would scratch the handpiece shell.

Submersion Test: Handpieces were submerged to simulate seven years of exposure to RiteWipe,
considering worst-case scenario acute chronic exposure.
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2. Objectives:

The purpose of this study is to determine whether or not the use of RiteWipe wipes will cause any damage to
dental handpieces when used for cleaning. This evaluation tested the liquid solution and wipe both separately
and together, taking into account real world simulated use conditions.

3. Test Methods:

Tested Devices: Most popular premium, highspeed, coupler backed handpieces in the North American
marketplace. Handpiece shell materials included but was not limited to titanium and surgical grade stainless
steel.

Maintenance Device Models: Statim® 5000S Cassette Autoclave, Midwest® Automate® using Midwest
Automate spray (automatic cleaning machine and spray are similar to other products on the market), Sonic
Tools SVM spectrum analyzer.

Calculations:

According to best practice, doctors should have 2.5 handpieces per operatory. On average, there are about 2
operatories per doctor, resulting in a total of 5 handpieces per doctor. The average doctor sees 10 patients
per day, so each handpiece would get cleaned, maintained, and sterilized twice a day. The assumption was
made that each doctor works, on average, 4 days a week for 52 weeks of the year. This brings the average
number of cycles based on best practice to 416 cycles per handpiece per year.

Continuing with best practice, handpieces should be wiped at point of use and the central sterilization area.
Typically, handpieces are wiped for approximately 15 seconds during each cleaning, resulting in a total
annual wiping time of approximately 3.5 hours.

According to the provided times, it is projected that each handpiece will be exposed to the chemical in
cleaners for a duration of 60 seconds per maintenance cycle. As a result, handpieces are exposed to cleaners
for an average of around 14 hours annually.

These calculations were used to simulate 1 year of use, 1 year of scratching, and approximately 11 years in
chronic and acute exposure to RiteWipe’s cleaner.

3.1 Simulated Use Test:

The tested handpieces were processed using best practice guidelines. The processing cycles include the
following steps:

Operate the handpiece at a pressure of 40 PSI for a duration of 2 minutes.
Wipe the handpiece with designated product and let it air dry (2x).

Rinse the handpiece with tap water.

Use the automatic maintenance machine on the handpiece.

Perform chuck maintenance every 10 cycles.

Bag and sterilize the handpiece
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The handpieces were subjected to periodic assessment of their speed, sound levels, and mechanical
performance, with evaluations conducted every 35 cycles. Additionally, photographs capturing the exterior
and turbine were taken during these assessments. Photographs were captured of the completely
disassembled handpiece following the study's completion to further investigate signs of decay and corrosion.
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3.2 Scratch Test:

The dental handpieces underwent processing through an automated wiping machine. The machine was
operated for a duration of 3.5 hours, with the wipe being replaced every 15 minutes to ensure proper moisture
levels, replicating real-world conditions.

3.3 Submersion Test:

The dental handpieces were immersed in the liquid present in the wipes to replicate both chronic and acute
exposure to the solution. The handpieces were submerged for 22.5 hours then removed, air dried, and
photographed. The action was repeated continuously for around 160 hours. Photographs were captured of
the completely disassembled handpiece following the study's completion in order to identify signs of decay
and corrosion.

3.4 Mechanical Performance Analysis:

The handpieces overall mechanical performance was evaluated using a variety of tests including but not
limited to:

- Chuck button moves freely (Pass/Fail)

- Chuck pull test (Pass/Fail)

- Handpiece accepts pin freely (Pass/Fail)

- Pin rotates freely (Pass/Fail)

- Flexible when perpendicular force applied to pin (Pass/Fail)
- Handpiece noise level (measured in dB)

- Bur speed (measured in RPM)

- No excessive vibration during operation (Pass/Fail)

3.5 Visual Inspection:

Images were captured of the exterior, turbine back cap, and turbine assembly. The photographs underwent
analysis to identify any indications of rust or visible signs of mechanical malfunction. The presence of rust or
mechanical dysfunction led to product failure in terms of handpiece compatibility.

4. Acceptance Criteria:

Simulated Use Test:

Operational Speed: No significant reduction in speed after simulated one-year use.

Noise Levels: No increase in operational noise beyond 3 decibels.

Cleaning Efficiency: Effective removal of debris and contaminants without leaving visual residues.

- Mechanical Performance: No impairment of any mechanical feature in the handpiece.

- Visual Inspection: No signs of rust or mechanical dysfunction.

Scratch Test:

- Surface Integrity: No visible scratches that penetrate the surface layer or affect the material.

Submersion Test:

- Absence of Corrosion: No signs of rust or corrosion after simulated chronic and acute exposure.

- Structural Integrity: No deformation, cracking, or structural damage to exterior and interior components,
including but not limited to the ball retainer, ball bearings, chuck, chuck pilot, bur tube, turbine back cap
components, handpiece shell, and turbine head housing.

Overall Handpiece Integrity:
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- Material Compatibility: No adverse reactions, such as discoloration or material degradation.
- Functional Performance: Handpiece performs all intended functions without efficiency loss.

5. Results Summary:

Simulated Use Test:

Handpieces met all acceptance criteria, showing no increase in noise, reduction in speed, or mechanical
performance issues, indicating compatibility of the handpieces with RiteWipe under simulated use conditions.
The statistically significant reduction in noise levels compared to baseline (t(11) = -12.31, p < 0.00001)
suggests that the cleaning process with RiteWipe may contribute to smoother operation or reduced friction
within the handpiece components. In contrast, the lack of statistically significant change in RPM (t(11) = -0.87,
p = 0.40117) demonstrates that the speed of the handpieces remains stable, further underscoring the
product’s compatibility with the mechanical systems (Figure 1).

Figure 1: Simulated Use Results - No performance impacts from 1 year of RiteWipe™ use.
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Figure 1: No performance impacts from 1 year of RiteWipe™ use. A: Decibel levels over time
remained below ceiling value of 3 decibel increase and had a statistically significant decrease in
overall loudness. B: Speed remained consistent over time and did not fluctuate more than 3% with
no overall significant change in speed.

No visual changes were detected in the handpieces or their components, and post-experiment disassembly
revealed no differences between the test and control groups (Figure 2). This suggests that RiteWipe does not
induce wear, corrosion, or other forms of degradation that could affect the longevity or aesthetic of the
handpieces. Overall, the results indicate that RiteWipe maintains both the performance and appearance of
dental handpieces during the simulated use test, supporting its safe use in clinical settings.
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Figure 2: Simulated Use Results — No visual changes from 1 year of RiteWipe™ use.

Scratch Test:

In the Scratch Test, both the control and RiteWipe-exposed handpieces showed no visible signs of scratching
or surface damage, even after simulating a year of use. This outcome indicates that RiteWipe does not
introduce any abrasive effects that could compromise the surface integrity of the 5 handpiece models tested
(only 1 shown, Figure 3).

The absence of scratches or other surface alterations on the tested handpieces suggests that RiteWipe is
gentle enough to preserve the cosmetic appearance and structural integrity of dental handpieces, even under
conditions that replicate frequent cleaning. This finding is particularly important for maintaining the
professional appearance and longevity of high-quality handpieces in clinical practice, ensuring that their
performance and aesthetic value are not diminished by routine cleaning procedures.
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