
DECLARATION OF ADAM KOZAK 

Adam Kozak, declare as follows: 

1. I am a Research Scientist at Cambridge Polymer Group ("Cambridge"), a Boston- 

based company that specializes in contract testing, research, and development. Cambridge is 

ISO 9001:2008 certified. 

2. I have a bachelor of science in biomedical engineering from the University of 

Rochester in Rochester, New York. I also have six years of experience working as a research 

scientist, the majority of which time has been spent performing mechanical testing. 

3. Kenyon & Kenyon LLP retained Cambridge to perform certain testing of the 

shanks of endodontic files, in accordance with IS03630-1:2008, section 7.5. I oversaw that 

testing and the preparation of a report that summarizes the test materials, equipment, techniques, 

and results. A copy of that report is attached to this declaration as Exhibit A. The information in 

the report is true and accurate. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on May  t 2  , 2015. 
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Tuesday, May 12, 2015 

  

To: Eric Schreiber, Kenyon & Kenyon (“Client”) 

 

Re: Stiffness of Dental Files 

 

This document represents a full report of the data, applicable procedures, analysis and interpretation for this project. 

 

This document has been revised from CPG REPORT-12634-1 v1.0. A reference to a reamer sample has been 

corrected to refer to a file sample. References to permanent deflection have been corrected to refer to permanent 

deformation. 

 

Project Manager: Kozak 

Project Scientist: Kozak, Garlow 

Report completed on: 5/12/2015 

 
Table 1: Samples: Dental Files 

CPG sample # Date received Client sample description                                                                       

12634-1 4/2/2015 Non heat treated (X2) 

12634-2 4/2/2015 25C 75 minutes  (X2) 

12634-3 4/2/2015 25C 2 Hrs  (X2) 

12634-4 4/2/2015 25C 4 Hrs   (X2) 

12634-5 4/2/2015 25C 8 Hrs  (X2) 

12634-6 4/2/2015 25C 12 Hrs  (X2) 

12634-7 4/8/2015 300C 75 minutes (2 count) 

12634-8 4/8/2015 300C  2 hrs (2 count) 

12634-9 4/8/2015 300C  4 hrs (2 count) 

12634-10 4/8/2015 300C  8 hrs (2 count) 

12634-11 4/8/2015 300C  12 hrs (2 count) 

  

1 Summary................................................................................................................................................................ 2 
2 Samples.................................................................................................................................................................. 2 
3 Experimental .......................................................................................................................................................... 2 
4 Results ................................................................................................................................................................... 7 
5 Equipment, materials and notes ........................................................................................................................... 38 
 

1 Summary 

The client requested that Cambridge Polymer Group (CPG) perform stiffness testing according to ISO 3630-

1:2008(E), section 7.5, and ANSI-ADA No. 28, section 6.5.2. Eleven samples, consisting of two specimens each, 

were submitted for testing. Each sample was photographed before and after stiffness testing to allow measurement 

of permanent deformation. The results of this testing are summarized in Table 2 below. 

2 Samples 

Eleven samples were received from Bodycote Thermal Processing, Inc. Each sample consisted of two dental files. 

Each sample was assigned a unique CPG ID number, as shown in Table 1 above. Samples 12634-1 through 12634-6 

were received on 4/2/2015. Samples 12634-7 through 12634-11 were received on 4/8/2015. 

The handles of the as-received files had already been removed, as per the standards.  

3 Experimental 

Stiffness testing was performed according to ISO 3630-1:2008(E), section 7.5, and ANSI-ADA No. 28, section 

6.5.2. Each file was photographed against a grid background (1mm grid spacing) before and after stiffness testing to 

allow measurement of permanent deformation. 
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The apparatus used for the testing was a torque rheometer (TA instruments AR-G2), in which the torque sensor and 

the motor are on the same side of the device, with a static catch pin installed on the other side, as shown in Figure 1. 

The AR-G2 uses a precision calibrated torque transducer with an upper range of 200 mN-m, and a resolution of 0.01 

N-m. The radial displacement resolution of this instrument is 1.4x10
-6

 degrees. As ANSI-ADA No. 28 requires a 

torque resolution of ±0.1 mN-m, and an angular resolution of ± 2º, the AR-G2 rheometer exceeds these 

specifications by several orders of magnitude, representing a significant improvement over the equipment described 

by the standard while still meeting the functional requirements of the standard.  

Neither ISO 3630-1:2008(E), section 7.5, nor ANSI-ADA No. 28, section 6.5.2 indicate the distance the catch pin 

should be located from the center of rotation, so this value has been scaled from the drawing and determined to be 

16 mm.  

Prior to testing, the sample was mounted in a brass chuck designed to grip the file 3.0 mm from the tip. The chuck is 

designed such that the start of the unsupported file is at the center of rotation of the test apparatus. Images of the 

sample positioned within the chuck are shown in Figure 2 and Figure 3. The sample was positioned such that 

deformation would occur in the same direction as any initial deformation in the as-received file. 

See Figure 4 for an image showing the position of the catch pin along the length of the file, and Figure 5 for an 

image of the file during testing. 

The test procedure used consisted of three steps: 

1. Initial rotation at a rate of 1.0 deg/sec until the file lightly contacts the catch pin. 

2. Sample deformation from 0.0 deg to 45.0 deg at a rate of 2 RPM (12.0 deg/sec) while torque is 

continuously recorded.
1
 

3. Hold at 45.0 deg for 30 seconds while torque is continuously recorded. The average torque reading over 

this time period is reported as the stiffness (in mN.m) of the sample. 

Angle of permanent deformation was calculated from images taken of the sample before and after testing. Two 

linear equations were fit to each image (see Figure 6), based on XY points determined using ImageJ v1.46r: 

 Line passing through the distal 3 mm of the sample (i.e. the region of the file clamped during testing) 

 Line passing through the proximal 3 mm immediately following the base of the sample 

The pre-test angle and post-test angle were calculated as
2
: 

        |
     

       

| 

Where m1 and m2 are the slopes of the two lines described above. The angle of permanent deformation was 

calculated as the difference between the post-test deformation angle and the pre-test deformation angle. Images were 

taken such that axis of bending during the stiffness test was parallel to the plane of the grid.  

Single runs were performed on each provided file. Due the quantities provided, no statistical analysis could be 

performed. 

All torque and angular displacement data processing was performed in TA Advantage Data Analysis software 

(V.8.0.0) and Microsoft Excel 2010. Image processing was performed in ImageJ v1.46r. 

 

                                                           

1
 Specimen 12634-1.1 was deflected at a rate of 1.0 deg/sec. All other specimens were deflected at a rate of 12.0 

deg/sec (2 RPM) 
2
 Kline, Morris, Calculus: An Intuitive and Physical Approach, Dover Publications, 2e 1998, pg 69 
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