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HIGHPOWER Study No. 1803-163

Innovative Medical Products

Manual Cleaning Validation of the DeMayo Knee Positioner Base w/ 903 Single Lever Clamp — Protein Analysis

Study No.: 1803-163
Sponsor: Innovative Medical Products
87 Spring Lane
Plainville, CT 06062
Study Director: Corey Centerwall — Study Director
Report Prepared By: Kimberly Miller — Laboratory Technician
Study Personnel: Kimberly Miller — Laboratory Technician
Test Objective: To validate the manual cleaning process of the DeMayo Knee Positioner Base w/
903 Single Lever Clamp.
Test Sample: DeMayo Knee Positioner Base w/ 903 Single Lever Clamp: See Bill of Materials,
Table 1.
References:
1. AAMI TIR12:2010 Designing, Testing, and Labeling Reusable Medical Devices for
Reprocessing in Health Care Facilities. A Guide for Device Manufacturers 1st ed.
2. AAMI TIR30:2011 A Compendium of Processes, Materials, Test Methods, and Acceptance

Criteria for Cleaning Reusable Medical Devices.

3. Alfa MJ, Degagne P, Olson N. Worst-case soiling levels for patient used flexible endoscopes
before and after cleaning. Am J Infect Control 1999;27:392-401.

4. Alfa MJ, Olson N, Degagne P, Jackson M. A survey of reprocessing methods, residual viable
bioburden and soil levels in patient-ready endoscopic retrograde choliangiopancreatography
duodenoscopes used in Canadian Centers. Infect Control Hosp Epidemiol, 2002, vol. 23, pp.
198-206.

5. Reprocessing Medical Devices in Health Care Settings: Validation Methods and Labeling
Guidance for Industry and Food and Drug Administration Staff. March 17, 2015

Study No. 1101-19 Process Validation of the Protein Analysis Procedure
Micro BCA Protein Assay Kit Instructions
HIGHPOWER Validation Testing & Lab Services Internal Standard Operating Procedures

Innovative Medical Products DeMayo Knee Positioners Instructions for Use
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NOTICE: Protocols and reports are copyright protected by HIGHPOWER Validation Testing & Lab Services may not be
copied or re-created in any form without express written permission HIGHPOWER Validation Testing & Lab Services.
Deviations shall be noted. Protocols and reports are submitted to clients on a confidential basis and are for client use only.
Protocols and reports shall not be shared with any 3™ party without written consent from HIGHPOWER Validation Testing &
Lab Services. Test results are applicable only to the Test Samples that were tested within the limits of the testing procedures
identified and are not necessarily indicative of the characteristics of any other samples from the same or other lots.
HIGHPOWER Validation Testing & Lab Services shall not be liable under any circumstances for any amount in excess of the
cost of the test(s) performed.
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1.0

2.0

3.0

INTRODUCTION:

This report details the methods used to verify the effectiveness of the manufacturer’s manual cleaning
procedure for the DeMayo Knee Positioner Base w/ 903 Single Lever Clamp. The device was inoculated
with an artificial test soil in various areas including those considered to be the most challenging to clean
and most likely to be soiled during actual use. The device then was processed following the cleaning
procedure delineated in Section 5.0. The device was assayed and any residual protein was recovered to
determine if adequate cleaning was achieved. This testing was repeated for five (5) simulation cycles
followed by three (3) efficacy cycles.

JUSTIFICATION:

This test method was chosen by the sponsor and is based on methods outlined in AAMI TIR30:2011.
Cleaning instructions for reusable medical devices require validation in order to assure proper and safe
reprocessing of the devices by health care facilities. It is well known that a device which has not been
cleaned properly may inhibit the ability of the sterilization process to achieve the proper sterility assurance
level. This cleaning procedure must be able to remove gross amounts of soil from the test device in order
for it to be determined clean and safe for further processing. This study verified that gross amounts of soil
can be removed from the devices following the recommended cleaning procedure.

Worst case cleaning conditions were used throughout the validation. For example, cleaning solutions were
prepared according to the manufacturer’s instructions using the lowest range of concentration
recommended (minimum effective concentration). The least effective (lowest) cleaning temperatures,
within recommendations, were used for the rinsing and cleaning steps.

The artificial test soil used to inoculate the devices simulated worst case contaminants (body fluid/tissue)
that may come in contact with the devices and remain on the devices after clinical use. The devices were
soiled using the artificial test soil and inoculated in the most difficult to clean locations and areas most
likely to be soiled during actual use. These procedures provided worst case soiling conditions for the
cleaning validation. The surface area of the device was used during testing to perform calculations to
determine soiling levels for the devices.

Acceptance criteria was based on study data of residual protein levels of properly cleaned medical
instruments which indicated that the level of protein after cleaning was less than 6.4 pg/cm’ (Alfa et al.,
2002). A protein level of less than 6.4 pg/cm’ on the device after performing the recommended cleaning
procedure indicated adequate cleaning and demonstrated that the cleaning method was efficacious in
removing soil.

EQUIPMENT AND MATERIALS:

3.1 DeMayo Knee Positioner Base w/ 903 Single Lever Clamp: See Bill of Materials, Table 1.
32 Heparinized rabbit blood, Valley Biomedical: Lot # 8G1503
33 Fetal Bovine Serum, Gibco Life Technologies: Lot # 1865222
34 Dry milk powder, BD Difco: Lot # 7114758
35 Saline, RICCA: Lot # 2607A36
3.6 Protamine Sulfate, Sigma: Lot # SLBG6301V
3.7 Soft-bristled brush, Healthmark: Catalog # 200399
3.8 Tri-Power Enzymatic Cleaner, United Biotech: Lot # 18-2315D
39 Steris Renu-Klenz Neutral pH Cleaner: Lot # 292957
3.10  Extraction fluid

3.10.1. Deionizing unit: Lot # 680

3.10.2. Resintank: Lot # MB-115-062718
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4.0

5.0

3.11
3.12
3.13
3.14
3.15
3.16

Extraction container, Uline 8mil polybag, 36” x 48”: Reference #S-14430
Spectrophotometer, Genesys 30: Equipment # 734
Micro BCA Protein Assay Kit, Thermo Scientific: Lot # SL258375
NIST traceable timer: Equipment # 739
Temperature sensor: Equipment # 740, 694
Lint-free cloth, Cleveland Cotton Products: Catalog # 306-50

PREPARATION OF ARTIFICIAL TEST SOIL:

The artificial test soil contained the following components to mimic blood and protein:

2.5 ml Heparinized rabbit blood
2.5 ml Saline

5.0 ml Fetal Bovine Serum

3.0 g Dry milk powder

Note: Protamine sulfate was added before inoculation to initiate coagulation.

PROCEDURE:

5.1 The devices from Table 1 were obtained. See Table 2 for testing sample sizes.

5.2 Prior to testing, all test samples, positive, and negative control were pre-cleaned following steps 5.5-
5.12. Devices were disassembled for cleaning,

53 The test samples were assembled per IMP DeMayo Knee Positioner Instructions for Use and
inoculated in the most difficult to clean locations and areas most likely to be soiled during actual
use with the prepared artificial test soil per the device soiling description and Figures 1 and 2.

54 The inoculated test samples were allowed to dry at room temperature for a minimum of two (2)
hours to simulate worst case conditions.

5.5 A cleaning solution using United Biotech Tri-Power Enzymatic Cleaner was prepared according to
the manufacturer’s instructions using the minimum effective concentration (1/8 oz. per gallon) and
cold tap water.

5.6 The disassembled test samples were disassembled and allowed to soak in enzymatic cleaner for a
minimum of fifteen (15) minutes.

5.7 Following the soak, the test samples were rinsed under warm tap water for two (2) minutes per test
sample.

5.8 A cleaning solution using Steris Renu-Klenz Neutral pH Cleaner was prepared according to the
manufacturer’s instructions using the minimum effective concentration (1/8 oz. per gallon) and
cold tap water.

5.9 The test samples were immersed in the cleaning solution. Each test sample was cleaned using a
soft, nylon toothbrush and lint-free cloths for five (5) minutes, paying particular attention to hard to
reach areas such as crevices, threads, and mated areas.

5.10  Following cleaning, the device components were rinsed under warm tap water for two (2) minutes
per test sample.

5.11  The test samples were thoroughly dried with soft, lint-free cloths.

5.12  The test samples were visually inspected for remaining soil. For all simulated use and efficacy
cycles, no visible soil was observed.

5.13  Steps 5.3-5.12 were repeated four (4) more times for a total of five (5) repetitive inoculation and

cleaning cycles to simulate soil accumulation that might occur during actual use.
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5.14

5.15
5.16
5.17

5.18

5.19

Each test sample was placed in a separate extraction container with extraction fluid. Each
extraction container was manually shaken/ agitated for five (5) minutes.

Steps 5.3-5.12 and 5.14 were repeated two (2) times for a total of three (3) efficacy cycles.

For the negative control, steps 5.5-5.12 and 5.14 were repeated on an unsoiled sample.

The positive control was prepared by repeating steps 5.3-5.4. The positive control was placed in a
separate extraction container with extraction fluid. The extraction container was manually shaken
for five (5) minutes. A method of exhaustive extraction was performed on the positive controls to
remove any residual soil on the device. A correction factor was calculated using the exhaustive
extraction of the positive control and applied to the tests samples and negative control.

Following the Micro BCA protein assay kit manufacturer’s instructions, the protein assay kit was
used to determine the protein concentration (pg/cm?) for each of the devices.

All results were recorded. See Table 3.

6.0 RESULTS:

6.1
6.2

Each test sample showed a protein level of less than 6.4 pg/cm’ after cleaning.
Each test sample was free of visible soil after cleaning.

7.0 DISCUSSION:

7.1

72

73

7.4

In order to soak the devices in step 5.6, the boot and clamp were separated from the knee
positioner.

Due to typographical errors, 3.2 and Section 4.0 have been updated to reflect that heparinized
rabbit blood, rather than heparinized sheep blood, was used in the preparation of the artificial test
soil.

Per sponsor request, the Prolystica 2X Concentrate Enzymatic and Neutral detergents were
replaced with Tri-Power Enzymatic Cleaner and Renu-Klenz Neutral pH Detergent. Items 3.8 and
3.9 of the Equipment and Materials section were updated to reflect this deviation.

Step 5.15 has been updated to include the correct range that was performed, 5.3-5.12 and 5.14.

8.0 CONCLUSION:

The study results validate that the manufacturer’s manual cleaning instructions are efficacious for removing
gross amounts of soil from the DeMayo Knee Positioner Base w/ 903 Single Lever Clamp to a protein
level of less than 6.4 pg/cm’ per device.

BILL OF MATERIALS:

Part Number Description Quantity Surface Area (cm?)

860-793-0391

DeMayo Knee Positioner Base w/

903 Single Lever Clamp 5 5205.66

TABLE 1
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TESTING SAMPLE SIZES

Cycle Test Samples Negative Controls Positive Controls

3: DeMayo Knee Positioner
Simulated Use 1 Base w/ 903 Single Lever NA NA
Clamp

3: DeMayo Knee Positioner
Simulated Use 2 Base w/ 903 Single Lever NA NA
Clamp

3: DeMayo Knee Positioner
Simulated Use 3 Base w/ 903 Single Lever NA NA
Clamp

3: DeMayo Knee Positioner
Simulated Use 4 Base w/ 903 Single Lever NA NA
Clamp

3: DeMayo Knee Positioner
Simulated Use 5 Base w/ 903 Single Lever NA NA
Clamp

3: DeMayo Knee Positioner
Efficacy 1 Base w/ 903 Single Lever
Clamp
3: DeMayo Knee Positioner
Efficacy 2 Base w/ 903 Single Lever
Clamp
3: DeMayo Knee Positioner
Efficacy 3 Base w/ 903 Single Lever

Clamp

1: DeMayo Knee Positioner
Base w/ 903 Single Lever
Clamp

1: DeMayo Knee Positioner Base
w/ 903 Single Lever Clamp

TABLE 2

DEVICE AND SOILING DESCRIPTIONS:

DEMAYO KNEE POSITIONER BASE W/ 903 SINGLE LEVER CLAMP

FIGURE 1
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903 SINGLE LEVER CLAMP

FIGURE 2

Using gloved hands soiled with artificial test soil, the surface of the device was handled, ensuring contact with difficult to
clean areas. The device was actuated when distributing soil to simulate actual use. The total volume of soil used for
inoculation was recorded. The underside of the base plate was not be soiled as this surface would not see clinical soiling.

PROTEIN CLEANING RESULTS (ng/cm?)

Sample ID Test Sample Efficac:' Cycle Efficaczy Cycle Efficac3y Cycle
1 <0.129 0.152 <0.129
2 <0.129 <0.129 <0.129
DeMayo Knee Positioner Base w/
903 Single Lever Clamp 3 <0.129 <0.129 <0.129
Positive Control 138.292
Negative Control <0.129

TABLE 3
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