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1 INTRODUCTION

1.1 Product overview

1.1.1

PendoTECH Single Use Temperature Sensors measure temperature in processes accurately and cost
effectively. They are low cost for single use applications, but may also be repeatedly cleaned and re-
used. They are perfect for bioreactor, filtration and chromatography processes, filling operations, and
general process monitoring. These sensors connect to monitors via a reusable cable. Suitable
monitors include the handheld unit TEMP340, a PendoTECH Process Control System, a DIN Rail
mountable transmitter with a 4-20 mA output, or other pre-qualified third-party monitors. They are
the alternative solution for use with tubing to the existing temperature measurements devices on the
market. To optimally adapt to tubing the sensors are available with either a hose barb fitting, or
sanitary flange. Tubing can be secured directly to the hose barb fitting and the hose barb design
imparts no obstruction on the fluid path that can cause a pressure drop and there is no dead-leg at the
point where the temperature is measured. The temperature sensing element is a thermistor. No
calibration is required because the temperature versus resistance for the thermistor element is well-
defined within the specified accuracy range. Within the instrument, the measured resistance is
converted to the temperature.

1.2 Purpose of this document

1.2.1

The purpose of this document is to assist end users in qualifying the sensors for use in their process.
Each prospective user must test the sensor for its proposed application to determine its suitability
for the purpose intended prior to incorporating the sensor to any process or application. The
sensor is not intended for use as a component in life support. The sensor is not designed for any
application in which the failure of the product could result in property damage, personal injury,
or death. Proper Safeguards must be put into place for the process in which the sensor is used.

1.3 Qualification testing comment.

1.3.1

Testing was completed to qualify the product for use in bioprocess applications. In the product
manufacturing process, stainless steel tubes and thermistors are installed into the polysulfone
product bodies. Pre-existing specifications on certain materials used in the single use temperature
sensors are noted.
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2 PRODUCT CATALOG NUMBERS

PendoTECH Product Catalog Numbers Covered in This Document

Part Number

Description

TEMPS-N-012 Single Use Temperature Sensor, Non-Sterile, 1/8 inch Hose Barb, Polysulfone
TEMPS-N-025 Single Use Temperature Sensor, Non-Sterile, 1/4 inch Hose Barb, Polysulfone
TEMPS-N-038 Single Use Temperature Sensor, Non-Sterile, 3/8 inch Hose Barb, Polysulfone
TEMPS-N-050 Single Use Temperature Sensor, Non-Sterile, 1/2 inch Hose Barb, Polysulfone
TEMPS-N-075 Single Use Temperature Sensor, Non-Sterile, 3/4 inch Hose Barb, Polysulfone
TEMPS-N-1-1 Single Use Temperature Sensor, Non-Sterile, 1 inch Sanitary Flange, Polysulfone

3 MANUFACTURING INFORMATION

3.1
3.2

3.3

3.4

3.5

3.6

Product is manufactured in an FDA Registered, 1SO 13485:2016 certified facility

Product manufacturing environment

3.2.1 Final assembly of the flow path components is performed in a laminar flow hood (Class 5
clean/controlled environment)

Polysulfone molded product body- 100% visual inspection

3.3.1 Embedded Particulate: Maximum 2 allowed per part. Maximum size of 0.08 mm?in the fluid path.
Maximum size of 0.2 mm? anywhere else.

3.3.2  Embedded Bubbles: Maximum 2 allowed per part. Maximum size of 0.08 mm?in the fluid path.
Maximum size of 0.2 mm? anywhere else.

3.3.3  Additional Inspection Criteria: Proprietary information on file at PendoTECH
Biocompatibility
3.4.1  All plastic materials in contact with product fluid path meet USP Class VI requirements

3.4.2  All plastic materials in contacts with product fluid are ADCF (Animal Derived Component Free)

Each product is tested during manufacturing to verify proper performance
3.5.1  100% leak testing on the product contact side

3.5.2  Every product is tested electrically to confirm proper electrical performance
3.5.3  Each thermistor is tested to verify accuracy

3.5.3.1 Each thermistor is tested at 10°C to confirm 4482Q + 0.1°C

3.5.3.2 Each thermistor is tested at 25°C to confirm 2252Q + 0.1°C

3.5.3.3 Each thermistor is tested at 40°C to confirm 1200Q + 0.1°C

3.5.3.4 Each product is tested to confirm 500VDC isolation minimum between thermistor assembly and
stainless steel tube

RoHS Statement
3.6.1  All sensors are in conformity with RoHS 3, EU Directive 2015/863.
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3.7 REACH Statement

3.7.1

4 MATERIALS

PendoTECH hereby certifies that its single use temperature sensors meet the requirements of
Directive EC 1906/2006 commonly known as REACH (Registration, Evaluation, Authorization and
Restriction of Chemicals) and that to the best of its knowledge its products are free of any materials
on the Candidate List of Substances of Very High Concern (SVHC) as stated by the European
Chemical Agency (ECA) and that none of these materials are added or used in any of its
manufacturing processes. This declaration is effective with production after September 11, 2015 for
all Temperature products.

4,1 Wet Volume and Surface Area

Part Number Wet Volume Wet Surface
TEMPS-N-012 0.011in3 0.45in?
TEMPS-N-025 0.048in° 0.91in?
TEMPS-N-038 0.113in® 1.88in?
TEMPS-N-050 0.269in° 3.10in?
TEMPS-N-075 0.890in® 6.14in?
TEMPS-N-1-1 1.850in° 8.53in?

4.2 Fluid path components

4.2.1

422

423

Polysulfone product body: Solvay UDEL P1700; Data provided by suppliers state that they meet
USP Class VI, claimed to be animal derived component free by suppliers (letters on file at
PendoTECH)

Adhesive: Proprietary formulation; Data provided by supplier states meets USP Class VI; claimed to
be animal derived component free by supplier (letter on file at PendoTECH)

Thermistor Sheath: 304 Stainless Steel; must contact fluid to measure temperature

5 ASSEMBLED SENSOR CERTIFICATIONS

5.1 USP Class VI Statement

5.1.1

All polymeric materials in contact with product fluid path meet the acceptance criteria for USP Class
VI Test (with 14 day subcutaneous implants) after exposure to 42-51 kGy of gamma irradiation.
Study Summaries are in Appendix A and full reports are on file at PendoTECH. The test articles
evaluated were polysulfone pressure sensors, however, the qualification holds true for temperature
sensors as the fluid path components are 99% identical. The major difference is the presence of a
304 Stainless Steel sheath for the thermistor in temperature sensors, which is not a polymeric
material and therefore not subject to USP Class V1 testing.
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5.2 USP 661 post gamma irradiation

5.3

5.4

5.5

5.6

5.7

5.2.1

Fully assembled temperatures sensors meet the criteria of the USP Physicochemical Test for Plastics
based upon Nonvolatile Residue, Residue on Ignition, and Buffering Capacity after exposure to 27.5
- 45 kGy of gamma irradiation. The study was conducted based upon the following references: USP
38, National Formulary33, 2015. Monograph <661> Containers, Physicochemical Tests-Plastics.
The sensors did not meet the criteria for Heavy Metals of the USP Physiochemical Test. These
sensors contain stainless steel probes in the flow path, which likely contributed to this as USP<661>
is intended for plastic parts. For more detailed information regarding the presence of heavy metals in
this product, please contact PendoTECH directly. Testing was done with PendoTECH conductivity
sensors, which are made of identical materials. Test Result Certificates are in Appendix B.

ISO 10993-5 post gamma irradiation

5.3.1

Fully assembled temperature sensors meet the requirements of 1ISO 10993-5, Biological Evaluation
of Medical Devices — Part5: Tests for In Vitro Cytotoxicity and are not considered to have a
cytotoxic effect. Testing was done with PendoTECH conductivity sensors, which are made of
identical materials. Test Result Certificates are in Appendix C and full reports are on file at
PendoTECH.

Particulates

5.4.1

Samples of conductivity sensors were randomly selected and sent to Toxikon for particulate testing.
Testing was conducted in accordance with the following references: USP 41, National Formulary 36,
2018. <788> Particulate Matter in Injections. The resulting extracts were analyzed using a Particle
Measuring System, Automated Parenteral Syringe Sample (APSS)-200 with channel settings of 10
pum and 25 um. See Test Report in Appendix D for counts of each particle size. These results also
apply to temperature sensors as they are manufactured in the same location and consist of the same
materials

Bioburden

5.5.1

Samples of conductivity sensors were randomly selected and sent to Toxikon for bioburden testing.
Testing was performed in accordance with ANSI/AAMI/ISO 11737-1:2018. Following validation,
the following results were obtained: Average Colony Forming Units (CFU)/Plate = 15.0 and average
CFU/Device = 31. Test reports are in Appendix E. These results also apply to temperature sensors as
they are manufactured in the same location and consist of the same materials

Endotoxins

5.6.1

Samples of Conductivity sensors post 40 kGy gamma irradiation were submitted for Chromogenic
Endotoxin Testing. The study was based upon the following references: USP 42 NF 37, 2019. <85>
Bacterial Endotoxin Test. 1ISO 10993-12, 2012. Following test validation, three test articles gave the
following results: < 0.00500 EU/mL and < 0.6 EU/device of bacterial endotoxin and meets USP
<85>, Bacterial Endotoxin Test. Study validation and sample testing reports are in Appendix F.
These results also apply to temperature sensors as they are manufactured in the same location and
consist of the same materials

Bacteriostatic and Fungistatic (B&F)

5.7.1

B&F testing was carried out by the method suitability test via membrane filtration — USP. The study
was conducted with accordance to the following references: USP 41, NF 36, 2018. <71> Sterility
Tests. ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration
Laboratories. Testing determined the sensors are considered non-bacteriostatic and non-fungistatic,
according to the USP guidelines. The test articles evaluated were polysulfone pressure sensors,
however, the qualification holds true for temperature sensors as the fluid path components are 99%
identical. The major difference is the presence of a 304 Stainless Steel sheath for the thermistor in
temperature sensors, which would not affect the bacteriostatic and fungistatic properties of the
sensor. Test reports are in Appendix G.
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6 PERFORMANCE SPECIFICATIONS

Attribute

Specification

Quialification Test Information

Accuracy

0°Cto 70°C: £0.2°C

Qualification Testing by PendoTECH,
Specifications of Thermistor

Pressure Range

75 psi max

In Process Manufacturing Testing by
PendoTECH

Gamma lrradiation

Up to 50 kiloGrays

Qualification Testing by PendoTECH

X-ray Irradiation

Up to 50 kiloGrays

Qualification Testing by PendoTECH

Post Irradiation Accuracy

0°Cto 2°C: £0.5°C
2°Cto50°C: £ 0.2°C
50°Cto 70°C: £ 0.5°C

Qualification Testing by PendoTECH

Operating Temperature 0°Cto 70°C Raw Material Specifications
Storage Temperature -25°C to 65°C Raw Material Specification
Shelf life 5 years Qualification Testing by PendoTECH
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7 PENDOTECH TEST METHOD SUMMARY

7.1 Pressure limit of 75 psi

7.1.1

In order to further qualify temperature sensors to be physically compatible at pressures of 75 psi,
high pressure leak and burst testing was carried out. Testing was performed on PendoTECH Single
Use Conductivity sensors, which have the same design, consist of the same materials, are
manufactured in the same location, and use the same temperature sensing element. The only
difference is that conductivity sensors have two additional electrodes for measuring conductivity.
Nine sensors, 3 each from 3 different lots, were randomly selected for testing. These sensors were
first exposed to 100 psi and visually inspected for leaks using soapy water. Afterwards, 150+ psi was
applied to the sensors to verify sensor integrity by checking for bursts. The final test pressure and
result for each sensor was recorded.

7.2 Temperature Sensor Accuracy

7.2.1

PendoTECH has carried out a study challenging the thermistors manufacturing claim of “better than
+/- 0.2°C (typically better than +/- 0.1°C)”, in the range 0°C to 70°C. This report covers the results of
special testing requested by PendoTECH to verify the temperature accuracy claimed on the
thermistor. The normal production process measures the thermistor prior to assembly into the full
sensor, and between 25°C and 45°C. This testing covers the full range traditionally claimed by
PendoTECH: 0°C to 70°C. The result of the study addresses special testing on fully assembled
PendoTECH temperature sensors, which possess the same thermistor in conductivity sensors. The
raw resistance measurements demonstrate that the sensors are well within the + 0.2°C tolerance
band/specification across the entire 0°C to 70°C range. Only a few measurements were even outside
of the £ 0.1°C tolerance band. Capability analysis shows that the thermistor manufacturing process
is capable of consistently meeting the requirement. Results of the study are detailed in the report
below.

7.3 Shelf life of 5 years and Gamma Compatibility

7.3.1

732

PendoTECH has validated a 5-year shelf life and gamma compatibility for its temperature sensor by
performance testing real time aged and gamma irradiated sensors. Samples of temperature sensors
that were stored on the shelf under ambient conditions for 2 years, gamma irradiated, and then stored
for 3+ more years were tested for accuracy at 2, 10, 20, 50, and 70°C. The sensors were submerged
in a calibrated MEAS Brand Temperature Bath, which controlled the temperature setpoint. The raw
resistance readings were measured with a calibrated multimeter and then converted to degrees
Celsius using the Steinhart-Hart equation. The temperature reading and error for each point are
reported here.

In order to validate sensor integrity after a 5 year shelf life and gamma irradiation, leak testing was
performed on sensors that were gamma irradiated and stored on the shelf under ambient conditions
for a total of 5+years. These were the same temperature sensors used for the accuracy testing
described above. A 90 second pressure decay test was performed at 60 psi. The pressure decay of
each sensor is reported here.

7.4 X-ray Compatibility

7.4.1

In accordance with the BioProcess System's Alliance (BPSA) white paper on the requirements and
risk evaluation of the X-ray sterilization of single use equipment, a risk assessment was performed to
identify the tests required to qualify PendoTECH Single Use Temperature Sensors for X-ray
irradiation for a dose > 50 kiloGrays (Certificate in Appendix K). As these sensors contain no active
electronics and are composed of robust, gamma compatible materials, they were deemed to be very
low risk. Basic functionality and leak testing was still performed to demonstrate compatibility as a
precaution. Testing was performed on PendoTECH single Use Conductivity sensors, which have the
same design, consist of the same materials, are manufactured in the same location, and use the same
temperature sensing element. The only difference is that conductivity sensors have two additional
electrodes for measuring conductivity. Testing procedures and results are documented below.
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7.5 Operating Temperature range 0 to 70°C

7.5.1

PendoTECH has determined a 0 to 70°C operating temperature range for Single Use Temperature
sensors based on thermistor qualification and raw material specifications. PendoTECH has on file
information from all sensor component material suppliers stating operating temperature ranges that
are congruent with a 0 to 70°C claim.

7.6 Storage Temperature -2 to 65°C

7.6.1

PendoTECH has determined a -25° to 65°C storage temperature range for Single Use Temperature
sensors based on raw material specifications. PendoTECH has on file information from all sensor
component material manufacturers stating very wide storage temperature ranges well outside the -
25° to 65°C claim. For consistency and a healthy safety factor, PendoTECH has narrowed the range
to be the same as other PendoTECH single use sensors. Other storage temperature ranges may be
viable with proper end user process qualification.

8 PENDOTECH TEST RESULTS

8.1 Pressure Limit of 75 psi: Burst Testing

&.1.1

Procedure: Testing was conducted with conductivity sensors, which are made of identical
components and assembled in the same facility by the same operators using the same procedure. 9
conductivity sensors, 3 each from 3 different lots, were randomly selected for testing. First, the
sensors were exposed to 100 psi and visually inspected for leaks. Soapy water was placed on the
sensor test port and around the sensor cap to easily identify any leaks. Afterwards, these sensors
were exposed to pressures of 150+ psi and checked for bursts to verify sensor integrity. The final test
pressure and burst/leak result for each sensor is reported here

8.1.1.1 Calibrated Pressure Gauge: Model: Druck DPI 104 S/N: 2936090 (Cert in Appendix )

8.1.1.2 Acceptance Criteria: No identifiable leaks after exposure to 90 psi for 100 seconds and no burst.

8.1.2

8.1.3

Data Summary:

Sensor Lot # Leak Burst Final Burst
Result | Result | Pressure (psi)
1 19G96991 Pass Pass 160.62
2 19G96991 Pass Pass 160.64
3 19G96991 Pass Pass 160.65
4 19D86473 Pass Pass 160.65
5 19D86473 Pass Pass 160.65
6 19D86473 Pass Pass 160.63
7 19D90369 Pass Pass 160.64
8 19D90369 Pass Pass 160.65
9 19D90369 Pass Pass 160.64

Conclusion: All sensors passed leak and burst testing and are therefore suitable for exposure up to a
maximum pressure of 75 psi
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8.2 Temperature Sensor Accuracy
8.2.1  See Report below

Special Test Report for PendoTECH Single Use Temperature Sensor™

TEMP-N-050
TESS-ANDO-502-R000017
Revision: A
PURPOSE

This report covers the results of special testing requested by PendoTECH to verify the temperature accuracy
claimed on the thermistor. The normal production process measures the thermistor prior to assembly into
the full sensor, and between 25 °C and 45 °C. This testing covers the full range traditionally claimed by
PendoTECH: = 0.2°C from 0°C to 70 °C.

SCOPE

This report addresses special testing on fully assembled PendoTECH sensors. TEMP-N-050 was chosen as
the representative part, since it has the largest flow path making it the most practical to measure in a
controlled bath.

EXECUTIVE SUMMARY

The raw resistance measurements demonstrate that the sensors are well within the £ 0.2 °C tolerance
band/specification across the entire 0 °C to 70 °C range. Only a few measurements were even outside of
the £ 0.1 °C tolerance band. Capability analysis shows that the thermistor manufacturing process is capable
of consistently meeting the requirement.

DEVIATIONS

One sensor was damaged during testing and could not be measured at 70 °C. Therefore, only 44 data points
were used in that particular analysis.

TEST LOCATION
Testing was performed at TESS.

EXPERIMENTAL SETUP
TEST DESCRIPTION

This test shall verify sensor performance in terms of temperature accuracy.

Test Category Description/Criteria ‘
Resistance @ 0°C = 7278 — 7428 Q Resistance (Q)
Temperature Resistance @ 40°C = 1189 — 1209 Q Resistance (Q)
Accuracy - . _
(+0.2 °C) Resistance @ 70°C = 391.8 - 397.2 Q Resistance (Q)
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SUPPORTED EQUIPMENT AND MATERIALS

1. Constant Temperature Bath System:

a. A 3M Novec 7200 Bath (asset number 1436) suitable for use at 0°C - 70°C.

b. Agilent Autoranging Microvolt Digital Multimeter (asset number 3367) with calibration
traceable to NIST.

c. Check resistor with calibration traceable to NIST.

d. Temperature bath setup probe Fluke 5616-12 (asset number 32175) with calibration traceable to
NIST.

e. Measurement cables suitable for use with product.

ORIGIN OF SAMPLES

Samples were built according to the normal TEMP-N-050 process, but with an attached Temporary Deviation
Authorization stating that the parts would be handed over to R&D prior to the final labeling and packaging
steps. Three lots of 15 parts each were used for the test. The corresponding work order numbers were 59300,
59301, and 59302.

PROCEDURE

1.0  3M Novec Bath set to 0 °C or adjust and calibrate one according to SOP900-1027.

2.0  Connect the sensor to the Ohmmeter using a 2-pin Molex adaptor cable.

3.0  Place the sensor in the holding fixture and orient the flow path to the direction of fluid flow in
the bath. Immerse the bottom part of the sensors in the fluid, but leave the upper portion out of
the bath.

4.0  Wait for the resistance reading to settle, then record the measured resistance. This may take
several minutes.

5.0  Repeat 2.0 through 4.0 for all sensors.

6.0  Recalibrate the bath to 40 °C and repeat all steps.

7.0  Recalibrate the bath to 70 °C and repeat all steps.

PASS/ FAIL CRITERIA

Description/Criteria Nominal
Resistance @ 0°C = 7315 — 7391 O 7278 7353 7428 0.85
Temperature  Resistance @ 40°C = 1195 — 1204 Q 1189 1200 1209 0.85
Accurac
Y Resistance @ 70°C = 393.1 — 395.8 Q 391.8 394.5 397.2 0.85
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RESULTS

In the 0 °C bath, 45 of 45 sensors measured within the 0.2 °C acceptable range of 7278 Q - 7428 Q, and 42
of 45 sensors measured within the tighter 0.1 °C range of 7315 Q - 7391 Q.

In the 40 °C bath, 45 of 45 sensors measured within the tighter 0.1 °C range of 1195 Q - 1204 Q.
In the 70 °C bath, 44 of 44 sensors measured within the tighter 0.1 °C range of 393.5 Q - 395.8 Q.

Capability analysis on these measurements revealed that the current thermistor manufacturing process and
testing regimen is quite capable of consistently delivering sensors meeting the £ 0.2 °C accuracy limit.
Figures 1, 2, and 3 below represent the capability analysis from Minitab for measurements at 0 °C, 40 °C,
and 70 °C respectively. Note that the tolerance used in Figures 1 & 3 is the full range, while Figure 2 uses
the tighter £ 0.1 °C tolerance. All three charts show Cpk numbers of 1.26 and greater. The measurements
at 40 °C actually have the highest Cpk value despite using the tighter tolerance. This is a feature of the
thermistor testing regimen, which requires very high accuracy in the middle of the range in order to
maintain acceptable accuracy at the edges of the range.

Process Capability Report for 0 C *0.2 C Tolerance*

LSL usL
Process Data X X Overall
LsL 7296 | I 22 within
Target * | | -
uUsL 7409 | | QOverall Capability
Sample Mean 7365.84 | | Pp 1.37
Sample N 45 PPL 170
StDev(Overall) 13.7261 | | PPU  1.05
StDev(Within)  11.4242 | | ppk  1.05
| | Cpm
| | Potential (Within) Capability
Cp 165
| | CPL 204
I | CPU 126
| | Cpk 1.26
| |
| |
| |
| |
| d &ﬁL

7296 7312 7328 7344 7360 7376 7392 7408

Process Capability Report for 40 C *0.1 C Tolerance*

LSL uUsL
Process Data f Qverall
LsL 1195 I — — — Within
Target * | o
usL 1204 | Overall Capability
Sample Mean 119971 Pp 1.39
Sample N 45 | PPL  1.46
StDev(Overall) 1.07919 | PPU  1.32
StDev(Within)  0.962508 | Ppk 132
Cpm
! Potential (Within) Capability
‘ Cp 156
‘ CPL 1.83
I CPU 1.49
| Cpk  1.49
|
|
|
|
|

1196 1198 1200 1202 1204

8.2.2  Conclusion: All sensors were within the thermistor specification of + 0.2°C from 0 °C to 70°C,
validating the accuracy claim
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8.3 Shelf life of 5 years and Gamma Compatibility

8.3.1

Real Time Aged and Gamma Irradiated Sensor Accuracy Testing

8.3.1.1 Procedure- 15x temperature sensors from Lot# 15129128 that were stored on the shelf under
ambient conditions for 2 years, gamma irradiated with a dose of 60-77 kGy (Certificate in
Appendix H), and then stored in the same conditions for 3+ more years were tested for accuracy at
2, 10, 20, 50, and 70°C. The sensors were submerged in a calibrated bath, which controlled the
temperature setpoint. The raw resistance readings were measured with a calibrated multimeter and
then converted to degrees Celsius using the Steinhart-Hart equation. The temperature reading and
error for each point are reported here.

8.3.1.2 Calibrated Equipment:

Device Manufacturer | Model Serial Number Last Calibration Date
MuDl't?r']:i'ter Keithley 197A 3201 5/2/2020
Precision Bath TE MEAS 2617 7/28/2020
PreC'PSr'ngBath TE MEAS 2925 712812020
8.3.1.3 Acceptance Criteria: All sensors within accuracy specification:
0°Cto 2°C: £ 0.5°C
2°Cto 50°C: £ 0.2°C
50°C to 70°C: £ 0.5°C
8.3.1.4 Data Summary:
2°C 10°C 20°C 50°C 70°C
Sensor | Temp °C | Error °C | Temp °C | Error °C | Temp °C | Error °C | Temp °C | Error °C | Temp °C | Error °C
1 2.11 0.11 9.86 -0.14 19.86 -0.14 49.83 -0.17 69.80 -0.20
2 1.91 -0.09 10.11 0.11 19.93 -0.07 49.88 -0.12 70.02 0.02
3 1.90 -0.10 9.91 -0.09 19.92 -0.08 49.90 -0.10 69.90 -0.10
4 1.96 -0.04 9.97 -0.03 19.98 -0.02 49.96 -0.04 69.98 -0.02
5 1.85 -0.15 9.88 -0.12 19.96 -0.04 49.84 -0.16 69.90 -0.10
6 1.86 -0.14 9.85 -0.15 19.92 -0.08 49.83 -0.17 70.00 0.00
7* 1.79 -0.21 9.79 -0.21 19.78 -0.22 49.73 -0.27 69.68 -0.32
8 1.93 -0.07 9.94 -0.06 19.96 -0.04 49.94 -0.06 70.13 0.13
9 2.00 0.00 9.91 -0.09 19.92 -0.08 49.91 -0.09 69.96 -0.04
10 2.04 0.04 9.91 -0.09 19.93 -0.07 49.92 -0.08 69.91 -0.09
11 1.89 -0.11 9.97 -0.03 19.95 -0.05 49.93 -0.07 69.91 -0.09
12 2.07 0.07 9.94 -0.06 19.97 -0.03 49.91 -0.09 69.97 -0.03
13 1.91 -0.09 9.94 -0.06 19.99 -0.01 49.92 -0.08 70.07 0.07
14 1.98 -0.02 10.11 0.11 19.95 -0.05 49.93 -0.07 69.97 -0.03
15 1.92 -0.08 9.93 -0.07 19.96 -0.04 49.94 -0.06 69.96 -0.04

*One out of the 15 sensors was marginally outside its specification. Based on the consistent results of the other sensors, sensor
#7 is considered to be an outlier that does not reflect the typical performance of a temperature sensor post 5 year shelf life or
gamma irradiation.

8.3.1.5 Conclusion: 14/15 temperature sensors were within PendoTECH’s accuracy specification. The one
sensor not within specification is considered to be an outlier, thus validating post 5-year shelf
accuracy and post gamma irradiation accuracy for PendoTECH temperature sensors.
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8.3.2  Real Time Aged and Gamma Irradiated Sensor Leak Testing:

8.3.2.1 Procedure- The same 15x real time aged and gamma irradiated temperature sensors used for the
accuracy testing above were also subjected to leak testing. One at a time the sensors were connected
a PendoTECH custom test rig, where 60 psi was applied to the system. The sensor was then isolated
and the pressure drop over the next 90 seconds was measured. The pressure decay is reported

below.

8.3.2.2 Calibrated Pressure Gauge- Model: Druck DPI 104 S/N: 5380820 (Cert in Appendix J)

8.3.2.3 Acceptance criteria- Pressure decay less than 0.03 psi/sec

8.3.2.4 Data Summary:
Initial Pressure | Final Pressure .
Sensor (psi) (psi) AP (psi) | Pressure Decay
(psi/sec)

1 60.21 60.16 0.05 0.0006
2 60.09 60.03 0.06 0.0007
3* 60.12 57.86 2.26 0.0251
4 60.15 60.08 0.07 0.0008
5 60.12 60.05 0.07 0.0008
6 60.11 60.05 0.06 0.0007
7 60.2 60.14 0.06 0.0007
8 60.16 60.1 0.06 0.0007
9 60.15 60.06 0.09 0.0010
10 60.16 60.08 0.08 0.0009
11 60.14 60.06 0.08 0.0009
12 60.15 60.07 0.08 0.0009
13 60.13 60.07 0.06 0.0007
14 60.15 60.06 0.09 0.0010
15 60.11 60.04 0.07 0.0008

*Although in specification, a liquid leak check was performed to double check sensor integrity since the
pressure decay was larger than all the other samples. The sensor was confirmed to not leak any liquid.

8.3.2.5 Conclusion: No leaks were identified, validating sensor integrity post gamma irradiation and 5-

year shelf life

8.4 X-ray Compatibility
8.4.1  Post X-ray Functionality Testing

8.4.1.1 Procedure: 29x Conductivity sensors from 3 different lots (CONDS-N-025 from Lot numbers
0222442687, 0222742463, and 0222589479), which use the same thermistor as PendoTECH’s
single use temperature sensors, were tested for temperature accuracy across their full range of 0-
70°C. Half of the sensors were X-ray irradiated with a dose >50 kGy (Certificate in Appendix K),
and the other half were not irradiated to act as a control group. The sensors were tested at the
following temperature test points: 2, 10, 20, 50 and 70°C. The sensors were submerged in a
calibrated temperature bath to control the temperature setpoint as the raw resistance readings were
measured with a calibrated multimeter. The temperature reading and error for each test point are

reported here.
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8.4.1.2 Calibrated Equipment:

Device Manufacturer | Model Serial Number Last Calibration Date
Digital Keithley 197A 3413 4/1/2022
Multimeter
Precision Bath TE MEAS 3045 1/28/2022
Precision Bath TE MEAS 2924 1/28/2022
Probe
8.4.1.3 Acceptance Criteria:
All Sensor’s within PendoTECH Temperature Sensor Accuracy Specification:
0°C to 2°C: £0.5°C; 2°C to 50°C: £0.2°C; 50°C to 70°C: +0.5°C
8.4.1.4 Data Summary:
serial 3 Temperature Setpoint (°C)
Number Condition 2 10 20 50 70
Reading (°C) | Error (°C) |Reading(°C) | Error(°C) |Reading(°C)| Error(°C) |Reading(°C)| Error(°C) |[Reading(°C)| Error(°C)
1 Control 1.95 0.05 9.96 0.04 19.97 0.03 49.90 0.10 69.85 0.15
2 Control 1.96 0.04 9.97 0.03 20.00 0.00 49.95 0.05 69.90 0.10
4 Control 1.95 0.05 9.94 0.06 19.97 0.03 49.97 0.03 69.92 0.08
5 Control 1.95 0.05 9.94 0.06 19.98 0.02 49.96 0.04 69.94 0.06
11 Control 1.94 0.06 9.92 0.08 19.96 0.04 49.95 0.05 69.96 0.04
14 Control 1.94 0.06 9.93 0.07 19.97 0.03 49.97 0.03 69.93 0.07
18 Control 1.94 0.06 9.92 0.08 19.96 0.04 49.97 0.03 69.90 0.10
19 Control 1.94 0.06 9.93 0.07 19.97 0.03 49.96 0.04 69.97 0.03
20 Control 1.95 0.05 9.94 0.06 19.96 0.04 49.89 0.11 69.87 0.13
22 Control 1.91 0.09 9.93 0.07 19.95 0.05 49.97 0.03 69.87 0.13
25* Control 1.60 0.40 9.50 0.50 19.54 0.46 49.95 0.05 69.91 0.09
27 Control 1.94 0.06 9.91 0.09 19.96 0.04 50.00 0.00 69.92 0.08
28 Control 1.95 0.05 9.94 0.06 19.99 0.01 49.96 0.04 69.93 0.07
30 Control 1.95 0.05 9.94 0.06 19.97 0.03 49.96 0.04 69.93 0.07
6 X-ray 1.94 0.06 9.96 0.04 19.98 0.02 49.96 0.04 69.90 0.10
7 X-ray 1.93 0.07 9.94 0.06 19.95 0.05 49.94 0.06 69.99 0.01
8 X-ray 1.87 0.13 9.90 0.10 19.90 0.10 49.38 0.12 69.84 0.16
9 X-ray 1.97 0.03 9.94 0.06 19.97 0.03 49.97 0.03 69.91 0.09
10 X-ray 1.97 0.03 9.92 0.08 19.95 0.05 49.97 0.03 69.91 0.09
12 X-ray 1.91 0.09 9.94 0.06 19.95 0.05 49.95 0.05 69.95 0.05
13 X-ray 1.95 0.05 9.94 0.06 19.98 0.02 49.93 0.07 69.95 0.05
15 X-ray 1.91 0.09 9.94 0.06 19.95 0.05 49.96 0.04 69.91 0.09
16 X-ray 1.94 0.06 9.94 0.06 19.94 0.06 49.90 0.10 69.90 0.10
17 X-ray 1.94 0.06 9.94 0.06 19.95 0.05 49.93 0.07 69.87 0.13
21 X-ray 1.91 0.09 9.94 0.06 19.96 0.04 49.96 0.04 69.95 0.05
23 X-ray 191 0.09 9.93 0.07 19.94 0.06 49.98 0.02 69.95 0.05
24 X-ray 1.90 0.10 9.92 0.08 19.93 0.07 49.93 0.07 69.91 0.09
26* X-ray 1.72 0.28 9,61 0.39 19.67 0.33 49.91 0.09 69.81 0.19
29 X-ray 1.94 0.06 9.93 0.07 19.94 0.06 49.95 0.05 69.90 0.10

*Two sensors, sensor# 25 (control) and sensor#26 (X-ray irradiated) were out of specification. These sensors were then re-tested,
and both reported extremely high resistance values, indicating an open circuit. Therefore, these sensors were damaged during
the initial exposure to the water bath, likely from mishandling, and thus their results should be omitted from the X-ray
compatibility analysis.

8.4.1.5 Conclusion: With the exception of the two outliers described in the footnote, all of the sensors,
both control and Xx-ray irradiated, were within PendoTECH’s temperature sensor accuracy claim,
thus validating the performance of PendoTECH single use temperature sensors post Xx-ray

irradiation.
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8.4.2  Post X-ray Integrity Testing

8.4.2.1 Procedure: The integrity of 14x Conductivity sensors from 3 different lots (CONDS-N-025 from
Lot #'s 0222442687, 0222742463, and 0222589479) was challenged following exposure to an X-
ray Irradiation dose >50kGy (Certificate in Appendix K). All sensors were evaluated with a leak
test that consisted of a 90 second pressure decay test at 60 psi as well as a visual inspection for
leaks using soapy water.

8.4.2.2 Calibrated Pressure Gauge: Model# DigiSense, Serial# 1912310225, Last Cal: 8/4/2021 (Cert in
Appendix K)

8.4.2.3 Acceptance Criteria: Pressure Decay less than 0.03psi/second and no visual detection of leaks

8.4.2.4 Data Summary:

Post X-ray Leak Results

Lot Initial Pressure Final Pressure Pressure Decay
Part Number Number Serial Number (psi) (psi) AP (psi/sec)
CONDS-N-025 | 222442687 6 59.99 59.95 -0.040 -0.0004
CONDS-N-025 | 222442687 7 60.14 60.08 -0.060 -0.0007
CONDS-N-025 | 222442687 8 59.99 59.95 -0.040 -0.0004
CONDS-N-025 | 222442687 9 59.95 59.92 -0.030 -0.0003
CONDS-N-025 | 222442687 10 60.10 60.04 -0.060 -0.0007
CONDS-N-025 | 222742463 12 60.01 59.96 -0.050 -0.0006
CONDS-N-025 | 222742463 13 59.98 59.94 -0.040 -0.0004
CONDS-N-025 | 222742463 15 60.06 59.99 -0.070 -0.0008
CONDS-N-025 | 222742463 16 60.14 60.12 -0.020 -0.0002
CONDS-N-025 | 222742463 17 60.17 60.17 0.000 0.0000
CONDS-N-025 | 222589479 21 60.00 59.93 -0.070 -0.0008
CONDS-N-025 | 222589479 23 60.05 59.99 -0.060 -0.0007
CONDS-N-025 | 222589479 24 60.08 60.04 -0.040 -0.0004
CONDS-N-025 | 222589479 26 60.10 60.07 -0.030 -0.0003
CONDS-N-025 | 222589479 29 60.11 60.06 -0.050 -0.0006

8.4.2.5 Conclusion: No leaks were identified in any of the leak testing and all pressure decay tests were
within the acceptable limit, thus validating the sensor integrity of PendoTECH Single Use
Temperature Sensors post X-ray Irradiation.
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9 APPENDICES

9.1 Appendix A- Assembled Sensor Certificate: Class VI post 40kGy gamma irradiation

TOXIKON

RIGHT, FROM THE START.™

TEST RESULT CERTIFICATE
Sponsor PendoTECH Technical Initiation 4122019
Address 174 MNassau Strect Suite 256 Technical Completion 52912019
Princatan, MJ 08542 Report Date &3/2018
Contact Dannis Annarelli Amended Report Date Bi17/2019
P.0. Number 2013094 Final GLP Report 18-00538-G1
Palysulfone Pressure Sensor Body,
Test Article Pressure Sansing Chip, Port Plate o-Ring | Ratio 80 cm?20 mlL
Paost 40 kiGy Gamma lrradiation
USP 0.5% Sodium Chieride for
Injection (NaCl), Cottanseed Cil
Lot/Batch # | 1171477 Vehicles (S50, 1 in 20 Ethanal in MaCl
{EtOH), and Polyathylane Glycol
400 (FEG)
Class V| Test - USF Extraction N
Study (With 14 Day Subeitanesus Implant) Conditions | T0%2°Cfor24 £ 2 hours
REFEREMCES:

The study was conducted based upen the fallowing references:

Unitad States Pharmacopsia 41, National Formulary 36, 2018, <88> Blological Reactivity Tasts, in Viva,

ISOAEC 17025, 2017, General Reguirements for the Competance of Tasting and Calibration Laboratories,
GEMERAL PROCEDURE:

The extraction conditions were performed as slated above. Tha test articla extracis end coresponding blanks were
injected systemically and infracutanecusly in mice and rabbits, respectively. The injactions were in the amounts and
routes set forth by USP, including the further dilution of the exiracts prepared with FEG. The animals were observed
for signs of toxicity and skin reacfivity for up to 72 hours post treatment. In addition, the tast article was implanted

subcutansously into rats for 14 days and observed macroscopically for signs of hemorrhage, necrosis, discoloration,
encapsulation, and infaction.

RESULTS AND CONCLUSION:

Mone of the mice injected with the test article extracts exhibited any signs of toxdcity in the Systemie Injection Tast. In
addition, none of the rabbits injected intracutanaously with the test aricke extracts exhibited any signs of erihemna, or
edema in both test and control &ites and no signs of chinical toxicity. In both the Systemic and Intracutaneous Tests,
the controls were normal through 72 hours. Also, the implant sites exhibited no significant signs of hemarrhage,
necrosis, discoloration, encapsulation, or infection compared with the control sites.

The test atticle meets the requirements of the guidelines for the Blological Test for Plastics, Class V] - 70°C,
AUTHORIZED PERSONNEL:

CIILL e

Colin McFadden, B.S. Radhika Devalaraja, Ph.D.
Cluzlity Assurance Study Directar
> 15 Wiggins Ave., Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330 Towikon,com
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TOXIKON

AIGHT. FROM THE START.™

FINAL GLP REPORT: 19-00538-G1
AMENDED

CLASS VI TEST — USP
(WITH 14 DAY SUBCUTANEOUS IMPLANT)

Test Article
Polysulfone Pressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post
40 kGy Gamma Irradiation

21 CFR Part 58 Compliance
Good Laboratory Practice for Nonclinical Laboratory Sfudies

Final Report Date
6/3/2019

Amended Final Report Date
8172019

Study Director
Radhika Devalaraja, Ph.D.

Sponsor
PendoTECH

174 Nassau Street Suite 256
Princaton, NJ 0B542

= 15 Wiggins Ave., Bedford MA 01730 > 800.458.4141 = Main: 781.275.3330 Toxikon.com
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I D N I KB n Class V| Test— USF (With 14 Day Subcutanecus Implant)
i Final GLP Report: 18-00538-G1 Amended

Test Article Name: Polysulfone Pressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post
40 kGy Gamma Irradiation

STUDY SUMMARY

The USP 0.9% Sodium Chloride for Injection (NaCl), Cottonseed Qil ({C50), 1 in 20 Ethanaol in
MNaCl (EtOH), and FPolyethylene Glycol 400 (PEG) extracts of the test article, Polysulfone
Fressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post 40 kGy Gamma
Irradiation, following Intracutaneous Injection in rabbits, Systemic Injection in mice, and the test

article, following Subcutansous Implantation in rats, did not produce a biological responsa.

Based on the criteria of the protocol and the USP guidelines for Class VI Plastics - 70 °C, the

test article meats the requirements of the test.

wwsw toxlkon.com Page § of 30
Toxikon Use Only: 000
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T D }: I K D n Class VI Test - USP (With 14 Day Subeutaneous lmplant)

Final GLP Report: 19-00538-G1 Amended
Test Article Name: Polysulfone Pressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post

40 kGy Gamma Irradiation

QUALITY ASSURANCE STATEMENT

The Guality Assurance Unit conducted inspections on the following dates. The findings were
reported to the Study Director and to Toxikon's Management.

The final report was reviewed to assure that the report accurately describes the methods and

standard operating procedures. The reported results accurately reflect the raw data of the
nenclinical study conductad per the protocol.

Phase Inspection Date Reported to Date Reported to
Date Study Director Management
EXPLANT SF29/2019 52942019 /292019
DT A 6/3/2019 B/32018 632018
FINAL REPORT Bi32019 832019 G/3/2019
AMENDED REFORT BMTI201% G/17/2018 81720149
NS 7)1
) L7

Colin McFadden, B.S. Date
Quality Assurance

wewws fonikan, com Fage 7 of 30
Toxikan Usa Only: 000
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T D }: I K D n Class VI Test— USP (With 14 Day Subcutaneous Implant)

Final GLP Report: 19-00538-G1 Amended
Test Article Mame: Polysulfone Pressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post

- _— R 40 kGy Gamma lrradiation

GLP COMPLIANCE STATEMENT

This study meets the technical requirements of the protocal.

This study was conducted in compliance with the current U.S. Food and Drug Administration
21 CFR, Part 58 Good Laboratory Practices for Nonclinical Laboratory Studies.

The sections of the regulations not performead by or under the direction of Texikon Corporation,
exempt from this Good Laboratory Practice Statement, included characterization and stability of
the test article, 21 CFR, Part 58.105, and its mixture with carriers, 21 CFR, Part 58,113,

SIGNATURES
Signature Information
Protocal Number p18-0161-008
Study Director Radhika Devalaraja, Ph.0,
Study Supervisor Catherine Maciaszek, B.S., LAT
Company Texikon Corporation

VERIFICATION DATES
The study initiation day is the date the protocol is signed by the Study Director.

Verification Dates
Test Article Receipt 12372019
Project Log 2111218
Study Initiation 252018
Study Completion /32018

D Rodh e ¢lir]welq
Radhika Devalaraja, Ph.D. Date
Study Director

wewwtoxikon.com Fage 8 of 30
Toxikon Use Only: 000
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Certificate Of Processing = STERIS
Prepared for EMD MILLIPORE — BEDFORD ’

Gamma Process Run ID 117005A

Product Code Product Lot Number Quantity UOM
40-80 SAMPLES 0020499769 1 cs
Cust ltemn ID: CAT, NO. CDRF1TNOS
40-680 SAMPLES 0021039808 1 cs
Cust Item ID: CAT. NO. CDRF4HNOS
40-80 SAMPLES 0022897176 1 cs
Cust ltem ID: CAT. NO. CORM8BHNOS
40-60 SAMPLES MGBF620/MGDM180 1 cs
Cust item ID: 20277484/00123958DR
4050 SAMPLES NA 1 cs

Cust Item ID: PENDOTECH POLYSULFONE SENSORS

PO Number: N1402721

Procassing Run Start Date/Time: 20-Jan-2019 10:07.00 pm Approx. Downtime (hours); 3.82
Processing Run End Date/Time: 21-Jan-2019 04:04:00 am

Minimum Specified Dose (kGy): 40.0 Minimum Delivered Dose (kGy): 421
Maximum Specified Dose (kGy): 60.0 Maximum Deliversd Dose (kGy): 50.8

Product meets Customer specifications; zero nenconformities oceurred dunng this irradiation run,

Signature Manifest

Reviewed and E-Signed By Signed On 1/21/2019 at 8:48 AM
Francine Maranda (QS & RC Analyst) UTC /GMT Oftsat (th.mm;  -5:0
Cocument Content Revision: 1

Processing Location: Operating facililes are in complancs with sppliicable state and federal roguistions (FDA. NRC. & PA
STERIS and OSHA) and provide sorvices undar a quality syslem which mests the requrements of | DA QSR
ENASO 13485, onc in asgnment wit the applcatie standard, EN ANSKAAMINSO 11137 or EN
435 Whitney Streat ANSVAAMIASO 11135, For 2ems p wilh gamma radatan, STERIS cartifins that these
Northborough, MA 01532 flams recerved e indicated cosas within Ihe precision and accuracy of the dosimetry system used.

Phone: 508-393-5323
Fax: 844-698-9778

WI-0003401354/01 369 Last Rav in Rel. 3.6.5.1 Rolease Oato 05-Jun-2017 Pége 1011

Page 23 of 62



Revision 3

Validation Guide for PendoTECH Single Use Temperature Sensors

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

Lo ) otieg

LI0Z-UNES0  epR0) esworoy

VS0 LY ¥ OV0T VRO ARY 1R 220601

00:6-  {uamacuy) W50 1ND i O1N
AV L¥'8 1B 6102/ 2/ uO paubls

005 (WU 196U0 LND / DLN
WV £2:9 18 6102/ 2/} UO paubis

I IUOIBINAY JUSJUOD) JIRWNDO0

(isAreuy 24 3 SO) epuesey suppuesy |
Ag paaciddy
(1ajpuey jeustew) 10100} ‘zoeg
/g pasedaig

v
7

8’05 {Ao¥) piosay 104 500 Wnwxe
vy “(Aon) podey soj os0q WUy
L9k 180 BPO0HL 996252009480
80§ Lve ¥aro 6PO0HL 66832009480 =F TR > b
19l 18%0 8r00HL 818152009480
50§ v vE vero 6¥00HL 6£VB8Z009:B0 Svi 2 |
vEL 18P0 8F00HL 20852009480
vy 82 ¥8Y0 6P00HL P0Z88Z009XA0 00 1 b
SIUDIBINSRAY 880 |eu)y
Monoscq [ASWosog juewmngsyl yosuj ai epoaieg SIEUPIESS  Bes  iSUEj

euy

WYPEILP'S 6L0Z/IZ/L pesedasg :wg

VS00Z14 QI uny $%620u4

ONO04038 ~ FHOIIMTIW N3 J0) pasedesy
(waysAg Anawisoq eujuejy) piosey Aijewnsoq SiNa LS

QLS NO "9Z1# Joje|peu] 09-)|eqo) uoIpIoN ‘9z;
yBnosoquuon

‘POUIEN / JoEpEL|
uoneo) Buissenolg

SIddlLS

Page 24 of 62



Validation Guide for PendoTECH Single Use Temperature Sensors Revision 3
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

9.2 Appendix B- Assembled Sensor Certificate: USP 661 post gamma irradiation

TOXIKAGn

ADVANCING YOUR INNOVATION
TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 11/18/2015
Address 174 Nassau Street Technical Completion 11/20/2015
Ste. 256
Princeton, New Jersey 08542
Contact Dennis Annarelli Report Date 11/24/2015
P.O. Number 2009258 Final Non-GLP Report 15-04024-N1

PendoTECH Single Use
Test Article Conductivity Sensor Ratio 120 cm?/20 mL
Post Gamma Irradiation

Lot/Batch# | 15B89295 Vehicle Purified Water
: : . Extraction
Study Physicochemical Test for Plastics - USP Conditions 70 + 2°C for 24 + 2 hours

Comments Cable not included in extraction.

REFERENCES: The study was conducted based upan the following references: United States Pharmacopeia 38,
National Formulary 33, 2015. Monograph <661> Containers, Physicochemical Tests—Piastics.

ISO/MIEC 17025, 2005, General Requirements for the Competence of Testing and Calibration Laboratcries. .

GENERAL PROCEDURE: The test article was extracted in purified water after rinsing in purified water. The following
tests were conducted in order to determine physical and chemical properties of the test article’s extracts: Nonvolatile
Residue, Residue on Ignition, Heavy Metals, and Buffering Capacity.

RESULTS:
TEST ACCEPTABLE LEVEL TEST RESULT
Nonvolatile Residue <15mg 3.5 mg, Meets Criteria %
[
Residue on Ignition* <5mg Not Applicable !
Heavy Metals <1 ppm > 1 ppm, Does not meet Criteria
Buffering Capacity <10 mL 0.76 mL, Meets Criteria

*The Residue on Ignition test is only performed if the nonvolatile residue is 5 mg or above.

CONCLUSION: The test article meets criteria of the USP Physicochemical Test for Plastics for nonvolatile residue and !
Buffering Capacity based upon the methods employed. It does not meet the criteria for Heavy Metals of the USP
Physicochemical Test for Plastics based on the method employed. I

AUTHORIZED PERSONNEL: N

‘ ! (‘ |
LAL d\rﬂ—uL«v\-— \L -—Q S
Lakshmi Chandrasekaran, M.S. Amtul Qamar, M.S. L - .
Quality Assurance Study Director

Toxiken Corporation 15 Wiggins Ave., Bedford, MA 01730 USA 1.800.458.4141 Main: 1.781.275.3330
g2
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Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

Isomedix Services

Gamma Process Run 1D 179365C

Product Code Product Lot Number Quantity Uom
GROUF 88 SAMPLE JASOM ! SAMPLE JASOMN-0000 1 Cs
GROUF 82 140080 / B5174-0000 2 Cs
GROUF 82 622014-0802 / 84931-ENDO 1 Cs
GROUF 82 B110032-1/ 85048-0000 1 Cs
GROUF 82 B110522-1/ 86408-0000 1 Cs
Processing Run Start DatelTime: 01-Mow-2015 01:31:28 am Approx. Downtime (hours): 0.00
Processing Run End DateTime: 01-Mow-2015 03:25:18 am
Minimum Specified Dose (KGy): 27.5 Minimum Delivered Dose (KGy): 301
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): kY

Product meets Customer specifications; zers nonconformities occurred during this imadiation run.

Siqnature Manifest
Reviewed and E-Signed By Signed On 11/202015 at 11:07 AM
Tracy Wild (QS/RC Technician) UTC / GMT Oftset nhcmm): -5:00

Document Content Revision: 1

Cperating faciiities are In compliance with applicable state and f=deral regulations (FDA, NRC, EPA,

Processing Location:
and C:5HA) and provide services under a quality system which mests the requirements of FDA QSR,

= — .
STERIS '5':""“_‘?':_"” SEnIcEs ENIS0 13465:2003/2012, and In alignment with EN ANSUAAMINGO 11137-2006. STERIS lsomedix
23 Elizabeth Drive cenifies that these processed lems recelved the indicatad coses within the precision and aocuracy
Chester, NY 10818 of e dosimedry system used.

Phone: 845-468-4087
Fax: B45-488-7512

PROC-00034/0135401 363 Last Rev In Rel. 3.6.2.1 Release Date: o2-Apr-2014 Page 1011
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Certificate Of Processing
Prepared for ADVANCED SCIENTIFICS INC

= STERIS

Isomedis Services

Gamma Process Run 1D 179655E

Product Code Product Lot Number Cluantity UOM
GROUR 80 SAMPLE JASOM ! SAMPLE JASON-0000 1 CE
GROUP 82 B1045620-1/ 86635-0000 50 CS
GROUP 85 HMOO170-1 / 85806-0000 1 CE
Processing Run Start Date/Time: 08-Mov-2015 07:22:48 am Approx. Downtime (hours): 0.08
Processing Run End Date/Time: 08-Mov-2015 09:28:01 am
Minimum Specified Dose (KGy): 27.5 Minimum Delivered Dose (KGy): 30.3
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): 30.8

Product meets Customer specifications; zero nonconformities occurred during this iradiation run.

Reviewed and E-Signed By

Tracy Wild (QS/RC Technician) UTC / GMT Ofset rcmmi: -5:00

Document Content Revision: 1

Signature Manifest

Signed On 11/10v2015 at 3:45 PM

Processing Location:
STERIS Isomedix Services
23 Elizabeth Drive
Chester, NY 10818
Phone: 845-4G2-4087
Fax: B45-488-7512

Operating faciities are In complance with applicable state and sederal reguiations (FDA, NRC, EPA,
and O5HA) and provide services under a quallty system which mests the requirements of FDA QSR,
ENNZ0 1346520032012, and In alignment with EN ANSUAAMUTS0 111372006, STERIS lsomedix
cenifies that these processed emes recelved e ndicated Koses within the precision and accuracy
of e dosimetry system used.

PROC-D00340135401363 Laat Rev In Rel. 3.8.2.1

Release Data: 02-Apr-2014 Page 101
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Revision 3

9.3 Appendix C: Assembled Sensor Certificate: 1SO 10993-5 post gamma irradiation

TOXIKON

ADVANCING YOUR INNOVATION

TEST RESULT CERTIFICATE
Sponsor PendoTECH Technical Initiation 8/18/2015
Address 174 Nassau Street Technical Completion 82172015
Ste. 256
Princeton, New Jersey 08542
Contact Dennis Annarelli Report Date 8/172015
P.O. Number 2008960 Final GLP Report 15-02864-G1
Test Article | conductivity sensor Ratio 3 cmiiml
Serum-Supplemented
Lot/Batch # See Attachment A Vehicle (complete) Minimum
Essential Medium (MEM)
L9828 Neutral Red Uptake Test Extraction :
Sty (1 Concentration) — 1SO Conditions | 24*2hoursat37=1°C
Comments Per Sponser request, the test article was extracted intact and wires were excluded from festing.

REFERENCES: The study was based upon the following references: 1SO 10893-5, 2009, Biological Evaluation of

Medical Devices -
; Sample Preparation and Reference Materials,

Devices ~ Part 12

Pant 5: Tests for In Vitro Cytotoxicity. 1SO 10893-12, 2012, Biological Evaluation of Medical

ISO/IEC 17025, 2005, General Requirements for the Competence of Testing and Calibration Laboratories,

GENERAL PROCEDURE: The biological reactivity of a mammalian cell monolayer, L929 mouse fibroblast, in
response 1o the test article extract was determined, The test article extract was prepared as stated above. Positive

control (Natural Rubber) and negative control (Negative Control Plastic) articles and an untreated control were prepared

to verify the proper functioning of the test system. The test article and control article extracts were used to replace the
maintenance medium of the cell culture. The test article extract was tested at the 100% (neat) concentration. All
cultures were incubated in, at least, 6 replicates for 24 to 26 hours, at 37 = 1 °C, in a humidified atmosphere containing
5= 1% carbon dioxide (CO:). The viability of cells following the exposure to the extracts was measured via their

capacity to uptake a vital dye, Neutral Red, This dye was added to the cells to be actively incorporated in viable cells.

The number of viable celis correlates to the color intensity determined by photometric measurements at 540 nm after

extraction.

EVALUATION CRITERIA: The viability of cells exposed to the negative control article and positive control article
extracts need to be greater and less than 70% of the untreated control, respectively, to confirm the validity of the
assay. The test article meets the requirements of the test if the viability % is greater than or equal to 70% of the

untreated control.

RESULTS:
| o
I Untreated Negative ‘ o  Test Article
Control Control Positive Control | 100% (naah) | ioaet)
Average OD 0.532 0;571 0.214 0.541
Viability % 100% 107% 40% \ 102%

CONCLUSION: The test article meets the requirements of the test and is not considered to have a cytotoxic effect.
AUTHORIZED PERSONNEL:

Elizabéth Hogan, B,8” ~ Sruthi Sundaram, Ph.D.

Quality Assurance

Toxikon Corporation 15 Wiggins A¥§p)§$9f°,fd MA 01730 USA 1.800.458.4141 Main: 1.781.275.3330
C0 L e R O G T

Study Director
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Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

lsomedis Services

Gamma Process Run 1D 758934

Product Code Product Lot Number Quantity UOM
GROUP &0 SAMPLE JASOM / SAMPLE JASON-0000 1 Cs
Processing Run Start Date/Time: 01-Aug-2015 09:52:00 pm Approx. Downtime (hours ) 0.15
FProcessing Run End DateTime: 01-Aug-2015 11:27:00 pm

Minimum Specified Dose (KGy): 27.5 Minimum Delivered Dose (kGy): 3.8

Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): KT

Product meets Customer specifications; zero nonconformities occumred during this irradiation nun.

Signature Manifest

Reviewed and E-Signed By Signed On 8/372015 at T-51 AM
Maria H Greco (QS/RC Technician) UTC { GMT Offset (hhmm): ~2:00

Document Content Revision: 1

Processing Location: Operating faclities are In compliance with applicable state and Tederal requiations (FDA, NRC, EPA,
= " . and O5HA) and provide senvices under a quality sysiem which meeis the requirements of FOA QSR,

STERIS Isomedix Services EMMS0 13435:2003/2012, and In allgnment with EN ANSIAAMIASD 111372006, STERIS Isomedix

certifies Mal these processed 2ms recelved the Indicated doses within the precislon and accuracy

Whippany, MJ 07281 of the deosimetry sysiem used

FPhone: B73-887-2754

Fax: O73-BET-6501

8 Apalio Drive

PROC-D003401 354001365 Last Rev In Rel. 3.62.1 Redeass Dale: 0z-Apr-2014 Page 1 af 1

Page 31 of 62



Revision 3

Validation Guide for PendoTECH Single Use Temperature Sensors

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

| | BbEd FIOZ- g RO BSEREY VERE L ¥ LT NG A ¥SET 06 E10 S E00 0 D0Hd
Ao IBUSON = 6 BBLSOT PREIPEL-BUL = (ld SN O N0 a0 0ED = LN pusbe juswiwes
| UCISIAD Y JUSILIST) JUSLLINDOO
Wy LU SO LMD § LN (ueojuyse L Dx/SD) 09849 Heuew S
W' Gl 1B G LOZ/EM U peubis hg panosddy
603 (LU 1SS0 LS | BLN (i 10s1as0dng) yoels peuoy S5
WY EE1Z) 1B 5102/2/8 U0 paubis g pasedaig
N ENIE N ENES
WYBDEET | GLODDE DL SYE] B e Bl BOUIEQOS Oy' JRBILISO0] 1ET
gt A AEyy) PIOID Y 10} BSOL] WNWKERN
are Aoy ) paooay 10y 8S0Q WU
9L B¥EE SLIS0 LEGML XN BEOFZEF  (GLOZ/LZSO) WM 53dL & k
FlE 9E6'Z L5980 LEGML XN BEOFZEF  (GLOZ/LZSO) WM Swal ¥ 3
gL 0e0E SELG'D LAG00L XN BEOFZEF  (SL0Z/L2/500 NN 53¢ & 3
g8 208E L5340 LAG0L XN BEOPZEY  (5102/L2/500 WM EL A k
g 89582 arkeo LAG0L XN BEOPZEY  (5102/L2/500 WM 528 | k
TUBLTLLID Ty {Aoy) asog [ EETT SHY NS JEE Wy N/ onaads 1d D -Yyneg WEUIPO0D bag BIED)
I
ALS-NO "LEL# 018 Ped| 08} B0 UOION "LEL PO SO
Aueddiyp, uofezo Bussecad

Wyarer . gL02/e/8 ‘pasedalg seq
VEEESL QI Uny $58204d — INI SIALNIIDS QFINYAQY 10f pauedag

plooay AljawWisoq] S821A8S XIPSWoS| SI4ILS

Page 32 of 62



Validation Guide for PendoTECH Single Use Temperature Sensors Revision 3
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

9.4 Appendix D: Assembled Sensor Certificate: Particulates

TOXIKON

RIGHT. FROM THE START.™

TEST RESULT CERTIFICATE

Sponsor PendoTech Technical Initiation 03/05/2019
Address 174 Nassau Street, Ste. 256 Technical Completion 03/06/2019

Princeton, NJ, 08542, USA
Contact Dennis Annarelli Report Date 03/26/2019
P.O. Number 2013020 Final Non-GLP Report 19-00167-N1

. PendoTECH Single Use Conductivity : ;

Test Article Sericors Ratio Fluid Path

18G75422, 18B68526, 18E72698, . :
Lot/Batch # 18D71380. 18AG5416 Vehicle Purified Water

Particulate Matter by Light Obscuration of Extraction .
Study Extract from a Solid Test Article Conditions | 37 2 °C for 24 £ 2 hours
Comments None

REFERENCES: The study was conducted based upon the following references: United States Pharmacopeia 41,
National Formulary 36, 2018. <788> Particulate Matter In Injections. Particle Measuring System. Operations Manual for
“SLS-FAMILY Syringe Liquid Sampler” publication no. 1000014034, Rev G. Particle Measuring System. Operations
Manual for “LiQuilaz® -E20 Particle Counter” publication no. M10179, Rev G. Sponsor specifications.

ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The test article was extracted by filling the fluid path of all the devices (connected in series
with tubing) with purified water at 37 + 2 °C for 24 + 2 hours. A control solution of purified water in the tubing only was
also collected for analysis. Finally, a control solution of purified water was also collected . The resulting extracts were
analyzed using the Particle Measuring System, Automated Parenteral Syringe Sampler (APSS)-2000. Particles were
analyzed using channel settings of 10 and 25 pm. The differential count results were recorded directly from the
instrument.

CALCULATIONS: Calculation of number of particles (of each size) per device :

" . Ta=Pa—Th«P,
Particles per unit = —————=
Ndev

Where:

Ta = Total Volume of Test Articles + Tubing =71 mL

Tb = Amount of volume corresponding to Tubing = 60 mL

Pa = Number of particles / mL obtained in the extraction of Test Articles + Tubing
Pc = Number of particles / mL obtained in the tubing control experiment

Neev = Number of devices = 10

> 15 Wiggins Avenue, Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330 Toxikon.com
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AR 4
TOXIKON
Particulate Matter by Light Obscuration of Extract from a Solid Test Article

Final Non-GLP Report: 19-00167-N1
Test Article Name: PendoTECH Single Use Conductivity Sensors

RESULTS: The results are presented in Table 1 and Table 2.

TABLE 1
Results of Particle Size Analysis
Instrumental Results

Sample ID Replicate (Radticles por )
210pm | 2 25um

1 Discarded Sample
2 0.2000 0.2000
Control 3 0.6000 0.0000
(Purified Water) 4 0.2000 0.0000
5 0.2000 0.4000
Average 0.3000 0.1500

1 Discarded Sample
2 5.4000 0.2000
3 8.0000 0.4000
Tubing Control 4 6.0000 0.8000
5 6.4000 0.2000
Average 6.4500 0.4000

1 Discarded Sample
2 5.6000 0.8000
Test Article 3 6.2000 1.0000
+ 4 8.4000 1.2000
Tubing 5 6.6000 0.2000
Average 6.7000 0.8000

Each replicate was a 5 mL aliquot of the sample.

TABLE 2

Particles per unit of device
Calculated Results

(Particles per unit)
Sample ID Replicate
2 10 ym 2 25 um

1 Discarded Sample
Test Article 2 7.3600 4.4800
(corrected for 8 0.0000 4.7000
the control) 4 23.6400 3.7200
5 8.4600 0.2200
Average 8.8700 3.2800

CONCLUSION: The test article contained the amounts of each particle size as presented in Table 2, when tested based
on the methods employed.

ED PERSON
% 3 ﬁmﬁm

Vanessa M. Dubay, B.S. Edvin Klosi, Ph.D.
Quality Assurance Study Director
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9.5 Appendix E: Assembled Sensor Certificate: Bioburden

TOXIKON

ADVANCING YOUR INNOVATION

TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 112112019
Address 174 Nassau Street Technical Completion 1/28/2019

Ste.256

Princeton, New Jersey 08542
Contact Dennis Annarelli Report Date 2/1/12019
P.O. Number 2013020 Final Non-GL.P Report 19-00165-N2
Test Article PendoTECH Single Use Conductivity Sensors

Lot/Batch # 18H78452, 18K81350, 17M65167

Study Aerobic, Anaerobic, Heat Shock and Yeast & Mold Bioburden by Membrane Filtration — AAMI

One (1) unit from each of the three (3) lots supplied by sponsor was tested. Refer to Toxikon

GomutEnte Project Number 19-00165-N1 for bioburden validation.

REFERENCES: The study was conducted based upon the following references: ANSI/AAMI/ISO 11137-1, 2006/(R)
2010 & A1: 2013 (Consolidated Text) Sterilization of Health Care Products — Radiation — Part 1: Requirements for
Development, Validation, and Routine Control of a Sterilization Process for Medical Devices. ANSI/AAMI/ISO
11737-1:2018 Sterilization of Health Care Products — Microbiological Methods - Part 1: Determination of the Population
of Microorganisms on Product.

ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The Sponsor submitted three (3) lots, one (1) unit from each lot was tested for total bioburden.
Each test article was individually placed in a sterile bag and the fluid pathway was flushed with 100 mL of sterile Fluid D. The
bag was shaken for 30 seconds. A volume of 96 mL of Fluid D was recovered and four (4) equal aliquots were made. One (1)
aliquot was heat shocked at 80 °C for 15 minutes, then allowed to cool down. Following membrane filtration (4 x 24 mL) and
wash with 10 mL of Phosphate Buffered Saline (PBS), the filters (one per plate) were aseptically placed onto Trypticase Soy
Agar (TSA) plates and incubated aerobically and anaerobically at 30-35 °C for 4 days and onto Sabouraud Dextrose Agar
(SDA) plates and incubated aerobically at 2025 °C for 7 days. Samples of Fluid D and PBS, used as negative controls, were
similarly filtered, plated and incubated. Colony Forming Units (CFU) were determined for each filter. The study and its design
employed methodology to minimize uncertainty of measurement and control of bias for data collection and analysis.

RESULTS:
TABLE 1:
Bioburden Results
CFU/Plate
Test Article TSA TSA TSA SDA
(Aerobic) (Anaerobic) (Heat Shock) (Yeast & Mold)
18H78452 NOC NOC 1 Cream CI, FL NOC
1 Yellow Cl, RA

18K81350 1 Yellow IR, FL NOC NOC NOC
17M65167 1 Cream CI, FL NOC NOC NOC

Average CFU/Plate 1.0 0 0.3 0

CFU/Device 4 <1 1 <1

CFU = Colony Forming Units
NOC = No Observable Colonies = < 1 = 0 for calculations
Cl = Circular, FL = Flat, IR = Irregular, RA = Raised

Average CFU/Plate = Sum of CFU/plates + Number of Plates

CFU/Device = Average CFU/Plate x Fluid D used (100 mL)
Volume Filtered (24 mL)

Corrected CFU/Device = Total CFU/Device x Recovery Factor =5 x 2.5 =13

Toxikon Corporation 15 Wiggins Ave., Bedford, MA 01730 USA 1.800.458.4141 Main: 1.781.275.3330

- . er TR N NPT
3 . B " ./;L.‘m—&" *‘).,v—:’l%‘s‘. AT «:..‘5./'_ ‘“‘)a;

Page 35 of 62



Validation Guide for PendoTECH Single Use Temperature Sensors Revision 3

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

TOXIKON

ADVANCING YOUR INNOVATION

TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 1/21/2019
Address 174 Nassau Street Technical Completion 1/25/2019

Ste.256

Princeton, New Jersey 08542
Contact Dennis Annarelli Report Date 2/1/2019
P.O. Number 2013020 Final Non-GLP Report 19-00165-N1
Test Article PendoTECH Single Use Conductivity Sensors
Lot/Batch # 18H78452, 18K81350, 17M65167
Study Bioburden Validation — Spore Inoculation — AAMI
Comments One (1) unit from each of the three (3) lots supplied by sponsor was tested.

REFERENCES: The study was conducted based upon the following references: ANSI/AAMI/ISO 11137-1, 2006/(R)
2010 & A1: 2013 (Consolidated Text) Sterilization of Health Care Products — Radiation — Part 1: Requirements for
Development, Validation, and Routine Control of a Sterilization Process for Medical Devices. ANSI/AAMI/ISO
11737-1:2018 Sterilization of Health Care Products — Microbiological Methods — Part 1: Determination of the Population
of Microorganisms on Product.

ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The Sponsor submitted three (3) units for bioburden validation by spore inoculation. Each test
article was individually placed in a sterile bag and inoculated with 0.1 mL of Bacillus atrophaeus (B. atrophaeus) and allowed to
dry for thirty (30) minutes. A volume of 100 mL of Fluid D was used to flush each test article. The bag was shaken for 30
seconds. The recovered extract (96 mL) was then membrane filtered. Following membrane filtration (2 x 48 mL) and wash
with 10 mL of Phosphate Buffered Saline (PBS), the filters were aseptically placed onto Trypticase Soy Agar (TSA) plates and
incubated aerobically at 30-35 °C for 4 days. For the positive control, 0.1 mL of B. atrophaeus was added to a sterile bag and
allowed to dry for thirty (30) minutes. A volume of 100 mL of Fluid D was added, bag was shaken for 30 seconds, membrane
filtered (2 x 48 mL), washed with 10 mL of PBS, and aseptically placed onto TSA plates and incubated aerobically at 30-35 °C
for 4 days. Samples of Fluid D and PBS, used as negative controls, were similarly filtered, plated and incubated. The spore
suspension concentration was verified by plate count utilizing membrane filtration method with 0.1 mL per plate, in duplicate,
and incubated aerobically at 30-35 °C for 4 days.

RESULTS:

TABLE 1:
Inoculation Verification
Microorganism: B. atrophaeus

CFU/Plate/0.1 mL Challenge
Concentration cpl‘:v&';gfe Suspension
1 2 (CFU/0.1 mL)
Neat 75 79 770 77.0

CFU = Colony Forming Units
Average CFU/Plate = Sum of CFU/Plate + Number of Plates
Challenge Suspension (CFU/0.1 mL) = Average CFU/Plate = Population Inoculated

Toxikon Corporation 15 Wiggins Ave., Bedford, MA 01730 USA 1.800.458.4141 Main: 1.781.275.3330
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TOXIKON

Bioburden Validation — Spore Inoculation — AAMI
Final Non-GLP Report: 19-00165-N1
Test Article Name: PendoTECH Single Use Conductivity Sensors

TABLE 2:
Bioburden Validation
Test Article Results

CFU/Plate
Average Q i Recovery
A i o CEU/Plate CFU/Device | % Recovery Factor
16 [ 13 5 11 22 23 15.0 31 40% 25

CFU = Colony Forming Units
Average CFU/Plate = Sum of CFU/Plate + Number of Plates
CFU/Device (Population Recovered) = Average CFU/Plate x (Volume of Fluid D used + Volume Filtered)
% Recovery = (Population Recovered + Population Inoculated) x 100

TABLE 3:

Recovery Factor = 100% + Percent Recovery

Bioburden Validation
Positive Control Results

Average & Recovery
CFU/Plate CFU/Plate CFU/Device | % Recovery Eaator
32 | 36 34.0 71 92% 1.1

CFU = Colony Forming Units
Average CFU/Plate = Sum of CFU/Plate + Number of Plates
CFU/Device (Population Recovered) = Average CFU/Plate x (Volume of Fluid D used + Volume Filtered)
% Recovery = (Population Recovered + Population Inoculated) x 100
Recovery Factor = 100% + Percent Recovery

TABLE 4:
Negative Control Results

Fluid D PBS
NOC NOC
NOC = No Observable Colonies

CONCLUSION: For the Test Article Resuilts, the average CFU/Plate was 15.0 and the CFU/Device was 31. Using the spore
inoculation method, the percent recovery was 40% and the recovery factor was 2.5. For the Positive Control Results, the
average CFU/Plate was 34.0 and the CFU/Device was 71. Using the spore inoculation method, the percent recovery was
92% and the recovery factor was 1.1. The Fluid D and PBS plates (negative controls) showed no growth.

AUTHORIZED PERSONNEL.:

Pamegoba Madcheniee

Aparajita MukHerjee, M.S.
Study Director

AN 4
ley G. Chateauneuf. B.S.
Quality Assurance

www.toxikon.com Page 2 of 2
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9.6 Appendix F: Assembled Sensor Certificate: Endotoxin

TOXIKON

RIGHT. FROM THE START.™
TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 6/4/2019
Address 174 Nassau St. Suite 256 Technical Completion 6/4/12019
Princeton, NJ 08542
Contact Dennis Annarelli Report Date 6/10/2019
P.O. Number 2013567 Final Non-GLP Report 19-01946-N1
PendoTECH Single Use Conductivity
Test Article Sensors Post 40 kGy Gamma Ratio 1 Unit/120.0 mL
Irradiation
Lot/Batch # Not Supplied by Sponsor Vehicle USP Sterile Water for Injection (SWFI)
Sterility Sterile 2?;:ﬁiin Room Temperature

Study Endotoxins Test Validation (I & E) - USP

Pouches containing devices tested included the following information:

Test Article 1: Lot 17M6516
Test Article 2: Lot 17C51224
Test Article 3: Lot 18G75420

Comments Sponsor Request: Suspend device by cable thus immersing sensors’ clear polysulfone body in
liquid to get barbed “T” section fully immersed, including device’s fluid path. Avoid immersing any
of the white cable/wire that is attached to the device.

The pH of test article 1 (Lot 17M6516) was 8.18 and was adjusted to 7.60. The pH of test article 2
(Lot 17C51224) was 8.16 and was adjusted to 7.38. The pH of test article 3 (18G75420) was 7.29
and did not need to be adjusted.

REFERENCES: The study was conducted based upon the following references: USP 42, NF 37, 2019. <85> Bacterial
Endotoxins Test. 1SO 10993-12, 2012 Biological Evaluation of Medical Devices — Part 12 Sample Preparation and
Reference Materials. ANSI/AAMI ST72:2011 Bacterial Endotoxins - Test Methods, Routine Monitoring, and
Alternatives to Batch Testing.

ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The test articles (3 units) were identified by information on the product packaging provided
by the Sponsor. The barbed “T" section and fluid path of each test article was individually immersed in 120.0 mL of
SWEFI heated to 37 + 1 °C and extracted at room temperature for 60 + 2 minutes. Each extract was assayed in duplicate
at the neat concentration. A standard curve of endotoxin was prepared in duplicate with concentrations of 0.005, 0.05,
0.5, and 5 EU/mL. A positive product control (PPC) for each dilution was prepared containing 0.09 mL of the extract and
0.01 mL of the 5 EU/mL endotoxin standard to give a final concentration of 0.5 EU/mL. Water for Bacterial Endotoxins
Test (BET) and SWFI served as the negative controls. The microtiter plate was pre-incubated in the plate reader at

37 +1°C for > 10 minutes. After incubation, Lysate (0.1 mL) was added to each well and the absorbance of each well at
405 nm was read every 150 seconds for a total of 40 data points or until the concentration reached 0.2 absorbance
units. The Kinetic QCL reader used the initial reading of each well as its own blank. The study and its design employed
methodology to minimize uncertainty of measurement and control of bias for data collection and analysis.

VALIDATION CRITERIA: The absolute value of the correlation coefficient () must be > 0.980 in order for the test to be
valid. The PPC value must be within the range of 50-200% of the known spike concentration, to show neither
inhibition nor enhancement of the assay.

> 15 Wiggins Ave., Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330 Toxikon.com

Page 38 of 62



Validation Guide for PendoTECH Single Use Temperature Sensors Revision 3

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

-
TOXIKORN

Endotoxins Test Validation (I & E) - USP

Final Non-GLP Report: 19-01946-N1

Test Article Name: PendoTECH Single Use Conductivity Sensors Post 40 kGy Gamma Irradiation

RESULTS:
TABLE 1:
Endotoxin Inhibition and Enhancement Results
: A % PPC Valid PPC
Test Article Sample Dilution pH EU/mL Recovery (Yes/No)
Test Article
PendoTECH 1: Lot Neat 7.60 < 0.00868 103% Yes
: 17M6516
Single Use -
Conductivity Test/ticle
2: Lot Neat 7.38 < 0.00500 82% Yes
Sensors Post 40
17C51224
kGy Gamma :
Irradiation Test Article
3: Lot Neat 7.29 < 0.00500 104% Yes
18G75420

CONCLUSION: The absolute value of the correlation coefficient for the linear regression was 0.998. Neat extracts
from PendoTECH Single Use Conductivity Sensors Post 40 kGy Gamma Irradiation do not inhibit or enhance endotoxin
detection and satisfy the USP requirements for Amoebocyte Lysate Chromogenic Validation.

AUTHORIZED PERSONNEL:

Linda Haggerty, M8.2
Study Director

www.toxikon.com Page 2 of 2
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TOXIKON

RIGHT. FROM THE START.™
TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 6/4/2019

Address 174 Nassau St. Suite 256 Technical Completion 6/4/2019
Princeton, NJ 08542

Contact Dennis Annarelli Report Date 6/10/2019

P.O. Number 2013567 Final Non-GLP Report 19-01946-N2
PendoTECH Single Use Conductivity

Test Article Sensors Post 40 kGy Gamma Ratio 1 Unit/120.0 mL
Irradiation

Lot/Batch # Not Supplied by Sponsor Vehicle USP Sterile Water for Injection (SWFI)

i : Storage
Sterility Sterile Condition Room Temperature

Study Chromogenic Endotoxin Testing

The test article was labeled with Lot # 18G75420.

Sponsor Request: Suspend device by cable thus immersing sensors’ clear polysulfone body in
Comments liquid to get barbed “T” section fully immersed, including device’s fluid path. Avoid immersing any
of the white cable/wire that is attached to the device.

The pH of the test article was 7.24 and did not need to be adjusted.

REFERENCES: The study was conducted based upon the following references: USP 42, NF 37, 2019. <85> Bacterial
Endotoxins Test. 1ISO 10993-12, 2012 Biological Evaluation of Medical Devices — Part 12: Sample Preparation and
Reference Materials. ANSI/AAMI ST72:2011 Bacterial Endotoxins - Test Methods, Routine Monitoring, and
Alternatives to Batch Testing.

ISO/IEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The test article (1 unit) was identified by information on the product packaging provided by
the Sponsor. The barbed “T" section and fluid path of the test article was individually immersed in 120.0 mL of SWFI
heated to 37 + 1 °C and extracted at room temperature for 60 + 2 minutes. The extract was assayed in duplicate at the
neat concentration. A standard curve of endotoxin was prepared in duplicate with concentrations of 0.005, 0.05, 0.5,
and 5 EU/mL. A positive product control (PPC) for each dilution was prepared containing 0.09 mL of the extract and
0.01 mL of the 5 EU/mL endotoxin standard to give a final concentration of 0.5 EU/mL. Water for Bacterial Endotoxins
Test (BET) and SWFI served as the negative controls. The microtiter plate was pre-incubated in the plate reader at
37 £1°C for> 10 minutes. After incubation, Lysate (0.1 mL) was added to each well and the absorbance of each well at
405 nm was read every 150 seconds for a total of 40 data points or until the concentration reached 0.2 absorbance
units. The Kinetic QCL reader used the initial reading of each well as its own blank. The absolute value of the
correlation coefficient (r) must be > 0.980 in order for the test to be valid. The study and its design employed
methodology to minimize uncertainty of measurement and control of bias for data collection and analysis.

RESULTS:
TABLE 1:
Endotoxin Quantity
S : Valid PPC
Lot/Batch # pH Dilution EU/mL EU/Device (Yes/No)
18G75420 7.24 Neat < 0.00500 <0.6 Yes
> 15 Wiggins Ave., Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330 Toxikon.com

Page 40 of 62



Validation Guide for PendoTECH Single Use Temperature Sensors Revision 3
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

TOXIKON
Chromogenic Endotoxin Testing
Final Non-GLP Report: 19-01946-N2
Test Article Name: PendoTECH Single Use Conductivity Sensors Post 40 kGy Gamma Irradiation

CONCLUSION: The absolute value of the correlation coefficient for the linear regression was calculated to be 0.998.
The test article, PendoTECH Single Use Conductivity Sensors Post 40 kGy Gamma Irradiation, contains < 0.00500
EU/mL and < 0.6 EU/Device of bacterial endotoxin and meets the requirements of USP <85>, Bacterial Endotoxins Test.

AUTHORIZED PERSONNEL:

J g
Aoncte Sfopge oy
Linda Haggerty, Mg /

Study Director

www.toxikon.com Page 2 of 2
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Revision 3

Certificate Of Processing
Prepared for EMD MILLIPORE ~ BEDFORD = STERIS

Gamma Process Run ID 117005A

Product Coce Produet Lot Numbor Quantty UOM
4080 SAVFPLES 0020495750 1 cs
Cust lom ID: CAT, NO. CDRF1TNGS
40460 SAMFLES 0021029308 1 C§
Cuet Itam ID. CAT. NO. CORF4HNOS
4CEQC SAMPLES D0Z2897176 7 cs
Cust Ham 1D: CAT. NQ, CORMBHNDS
Q080 SAMPLES MGBPFE2OMGONM 180 1 ce
Cust Item 1D. 2027 7484/001238580R
40460 SAMPLES N& 1 cs

Cus! tem ID: PENCOTECH POLYSULIPCNE SENSCRS

PO Number N1402724

Processng Ren Sart Date/Time; 20-Jen-2019 1007 00 pm Apprex. Downtime (heurs) 382
Processng Run Ead Date/Tive 21-J8n-2013 040400 am

Minimum Specified Dosa (kGy): 40.0 Minimum Delivered Dose (kGy|: 421
Maximum Specified Dose (kGy): 60.0 Maximum Dolivered Dose (kGy): 50.8

Froduct meeis Gustomer specficatons. zem nancarformites oocured duang the iradiaton nun,

re Manifest
Aeviowed and E-Gigned By Signad On 12472010 ot 8 48 AM
Francine Maranda (QS & RC Analyst) UTCIGUT Ofset Py 5120
Dowument Content Revsion: 4
=
jom: Qpening fazliiee 1es n coeghance sith woplicable sa% an¢ ool mguletors (TDA NRC +P4
STERS end OSHA) UAG D0VOS SErioes LNaer & Quilily SYam whol Neets 1ha meursmans of f DA Q83
ENIED 11485, nadt i aigement with the agpl cabds sterdard, EN ANT L AAMINSO 11137 wEN
435 'Wniney Sreet ANSUAANIRIC 11123, FOT SRS D00651aS wih CIMing rmefistan. STERIS awtfius 1hie Eraco
Northborough, VA 01532 fAane masad T Wéimated Jomas withn the ecsiaion and $Eacy Gf 110 OCUEwRY §3Sm used
Phone $06-383-8323
Faxc 544-698-5778
WS 115401183 Lant Raw in Rel. AR5 ¢ Fbssse Cao V-2 Pepgaiof
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9.7 Appendix G: Assembled Sensor Certificate: B&F

TOXIKORN

ADVANCING YOUR INMOVATION

TEST RESULT CERTIFICATE
Sponsor PendcTECH Technical Initiation 21872015
Address 174 Massau Street Technical Completion 2M3201M8
Ste.256
Princetan, Mew Jersay 08542
Contact Dannis Annaralli Report Date 2M&2018
P.0. Number 2013084 Final Non-GLP Report  18-00355-M1

Test Article PendsTECH Single Use Pressure Sensor Polysulfone Post Gamma Imadiation (=40 Gy)

Lot'Batch # Mot Supplied by Sponsor
Study Method Suitability Test via Membrane Filtration - ISP

Comments MNone

REFEREMNCES: The study was conducted based upon the following references; USF 41, NF 36, 2018, <71> Sterility
Tests.

ISCOAEC 17025, 2017, General Requirements for the Competence of Testing and Calibration Laboratories.

GEMNERAL PROCEDURE: Six (8) test articles were supplied by the Sponsor for testing. A quanticult of Bacilius
sublilis (B. sublilis), Aspergilius brasiiensiz (A. brasiliensiz, formerty known as Aspergillus niger), Pseudarmanas
aeruginosa (P. aenuginoss), Stephylococcus sureus (S, aureus), Candida afbicans (C. albicans), and Clostridium
spomogenas (C, sporogenes) all consisting of 10-100 CFU were usad. Cultures were rehydrated according to
manufacturer's instructions.

Each test arficle were individually immersed in 100 mL of sterile Fluid [ in a sterdle bag. & volume of 88 mL of extract
was recovered and aseptically membrane fillered. Following membrane filtration and rinse with 10 mL of sterile
Phosphate Buffered Saline (PBS), the filters were directly transferred (one unit per vessel) into 100 mL of sterile
Trypticase Soy Brath (TSE) and 100 mL of sterile Fluid Thioglycollate medium (FTRM). One TSE vessel was inoculated
with Bacilius subliis. One TSE vessel was inoculated with Candida albizans, The third TSE vessel was inoculated with
Aspengilius brasthensis. One FTM vessel was inoculated with Pseudomaonas aeruginoss. One FTM vessal was
inoculated with Sfaphyiococcus aureus, The remaining FTM vessal was noculated with Clastridium sporogenas.

As positive controls, an equivalent number of T3B and FTM vessels were inoculated with the respective organisms.
One TSE and one FTM vessel were un-inoculated and served as negative controls. A volume of 20 mL of PBES and 20
mL of Fluid D of the same lot used was membranes filtered and the filters wara put in respective containers containing
100 mL of TSE each. All TSB vessels were ncubated sserobically at 20-25 °C for 5 days. All FTM vessels except C.
sporogenes were incubated aembically at 30-35 *C for 5 days. FTM vessels with C. sporogenes were incubated
ananerobically at 30-35 °C for 5 days. Growth was visually compared between test and control articles at specific time
points.

RESULTS: The growth of each organism was independant of the presence of the test article. Growth was obsenved for
all organisms and test article media condifions in TSE by Day 3. Mo growth was observed in the negative conirol,
Fluid D, and FBS.

TABLE 1:
Stenlrty ‘u"alid.ahun Results - TSB
i 2 s m : A e T m_i'ﬁumn_': . PBS
e With Without TA 'ﬁ'itllTﬁ Without TA | W‘IT.& Without TA i A
1 W W W W W W W W W
2 W W W W W W W W W
3 + + + +* + + = - =
4 - * + + + + - = I
5 | + ¥ r + + * [ - - -

TA = Test article, W = Weekend, {-) = Mo Growth, (+) = Growth

Toxiken Corporation 15 'l.'.ligglm Ave,, Bedford, MA 01730 USA 1.800. -153 4141 Illaln 1.781.275. 3335
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TOXIKON o
Method Suitability Test via Membrane Filtration — USP
Final Nen-GLP Report: 139-00385-N1
. ngt Article Mame: PendoTECH Single Use Pressure Sar_l_s-nr Polysulfone Post Gamma Irradiation (>40KGy)
TABLE Z:
EtEﬂFItjf Validation Results = FTM
S g e i M[H-Iplrlllﬂun
n : Drganiam.-. o ] e :
B3 [ c sporogenes | _S.aureus P"'"!E'E“_., H&Famﬂm nd Dol ERS
o - With TA | Without TA ‘M‘HITA. Without TA WEHTI; Without TA | Sk R
1 W W W W W W W W W
2 W W W W W W W W W
3 + + + + + + - -
4 + + + + + +
5 + + + + + + - = | =

TA = Test article, W = Weekend, (-} = No Growth, (+) = Growth

CONCLUSION: The test arficles are considered non—bacteriostatic and non-fungistatic, according to the USP
guidelines.

AUTHORIZED PERSOMNMEL: %
L/ 7, 7 0 was e
Jo go-Toro, 8.5, Aparajita Mukberjes, M.S.
CuAlly Assurarice Shudy Director
whenwy toxiken.com Page 2 of 2
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Certificate Of Processing
Prepared for EMD MILLIPORE — BEDFORD

Gamma Process Run ID 117005A

“ STERIS

Product Code Product Lot Number Quantity UOM
40-80 SAMPLES 0020499769 1 cs
Cust Itemn ID: CAT. NO. CDRF1TNOS
40-80 SAMPLES 0021039608 1 cs
Cust item ID: CAT. NO. CDRF4HNOS
40-80 SAMPLES 0022897176 1 cs
Cust ltem ID: CAT. NO, CORMSHNOS
40-60 SAMPLES MGBF620/MGDM180 1 Ccs
Cust ltem ID; 20277484/00123958DR
4050 SAMPLES NA 1 cs
Cust Item ID: PENDOTECH POLYSULFONE SENSORS
PO Number: N1402721
Procassing Run Start Date/Time: 20-Jan-2019 10:07.00 pm Approx. Downtime (hours); 3.82
Processing Run End Date/Time: 21-Jan-2019 04:04:00 am
Minimum Specified Dose (kGy): 40.0 Minimum Delivered Dose (kGy): 421
Maximum Specified Dose (kGy): 60.0 Maximum Delivered Dose (kGy): 50.8
Product meets Customer specifications; zero nenconformities occurred dunng this irradiation run,
Signature Manifest
Reviewed and E-Signed By Signed On 1/21/2019 at 8:48 AM
Francine Maranda (QS & RC Analyst) VICLOMT Ofiest fhmm)  S:00
Document Content Revision: 1
Processing Location: Operating faciites are in complarcs with sppiicable state and federal regulatons (FDA. NRC. ¢ PA
STERIS and OSKHA) and provide services under & quality syslem which mests the requrements of | DA QSR
ENASO 13485, onc in asg with the applcabi , EN ANSHAAMINSO 11137 or EN
435 Whitney Streat ANSUAAMIGSO 11134, For tems with gamma #radiaton, STERIS eadifies that these
Northborough, MA 01532 lems recesved e indicated cosas within Ihe precision and accuracy of the dosimetry system used.
Phone: 508-393-5323
Fax: 844-698-9778
WI-00034001354/01369 Last Rev in Rel. 3.6.5.1 Rolosse Oate  05-Jun-2017 Page 1011
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9.8 Appendix H: Gamma Certificate for Temperature Sensors used in 7.3/8.3

Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

Gamma Process Run ID 91935A

Product Code Product Lot Number Quantity UOM
GROUP 69 JASON P SAMP / JASON P-SAMP 1 Ccs
GROUP 68 NA / JULIE-SAMP 1 Ccs
Processing Run Start Date/Time: 13-Jan-2018 07:25:00 am Approx. Downtime (hours): 0.00
Processing Run End Date/Time: 13-Jan-2018 08:42:00 am
Minimum Specified Dose (kGy): 215 Minimum Delivered Dose (kGy): 304
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): 35.1
Product meets Customer specifications; zero nonconformities occurred during this iradiation run.
ign nif
Reviewed and E-Signed By Signed On 1/13/2018 at 3:57 PM
Caitlin Davies (QS/RC Technician) UTC / GMT Offset (Nxmmm): -6:00
Document Content Revision: 1
Wﬂi Mmmhmmmm-mwmmmmzm
STERIS and OSHA) and provide servicos under 8 quality system wivch maels the requirements of FDA QSR.
. ENNSO 13485, 8nd In alignment with EN ANSUAAMITSO 11137, STERIS cartifies that these
9 Apolio Drive p iems recaived the indicated doses within he p and y of tha dosimetry
Whippany, NJ 07981 system used.
Phone: 973-887-2754
Fax: 973-887-6591
WI00034/01354/01 368 Last Rev in Rel, 3.6.5.1 Reloase Date.  08-Jun2017 Page 1ol 1
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Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

Gamma Process Run 1D 2052390

Product Code Product Lot Number Quantity UOM
GROUF 501 B109735-1 / 9TMNV-0000 10 C5
GROUP 501 BA0STI5 / STMNW-0000 10 cs
GROUF 69 JASON P SAMP f JASON P-SAMP 1 cs
GROUP T 100001926 / STMSE-0000 5 Cs
GROUP 7 B1DG522-1 § 9TLRX-0000 1 cs
GROUP ¥ BA08295-| [ STLXH-0000 2 C5
GROUP T B109173= 1 9TMCI-0000 1 [
GROUP T BA109174-1 ! 97MCK-0000 1 c5
GROUP T B109344-1 / STH2U-0000 5 cs
GROUR 7 B109606-1 | STMCL-0000 1 cs
GROUP T E109608-1 / 9TMGI-0000 1 cs
GROUPT B113638- 7 9TLXL-0000 1 cs
CROoOUr T B1714a4a- { 9/ MMZ-0000 1 Cs
GROUP T B114958- / 9THBX-0000 7 Ccs
Processing Run Start Date/Time: 22-Jan-2018 08:34:28 am Approx, Downlime (houwrs): 0,00
Processing Run End DataTime: 22-Jan-2018 10:34:00 am

Minimum Specified Dose [(kGy): 275 Minimum Deliverad Dose (kGy): 29.0
Maximum Specified Dose (kGy): 45,0 Maximum Deliverad Dose (kGy): 424

Product meets Cusiomer spacifications; zers nonconformities occurred during this iradiation run,
Signature Manifest
B Raviawead and E-Signad By Signed On 172372018 at 12:44 PM
|z Tracy Wild (QS/RC Technician) VI F GAIT Chimt: g 8200
Document Content Ravision: 1

Processing Location: Oparaling laciies ar In compliance with appicable stats snd fedaral ragulatons. (PO, MRC, EPA,

STERIS and O5HA) and provide aervicas endar a qualily system which meats e reguinments of FOA QSR

23 Eizabat Drve e Ll X oMM {157, BTENE vt e
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9.9 Appendix I: Certificate of Calibration for Pressure Gauge Used in 8.1

INNOCAL®

INNOVATIVE CALIBRATION SOLUTIONS

625 East Bunker Court
Vernon Hills, Illinois 60061
P 866-466-5225

Fax 847-327.2993

www innocalsolutions com

NIST Traceable
Calibration Report

N

1583957

Reference Number: 1374549
PO Number RANDD

PendoTECH
3490 US Route |
Buiiding 15F

Princeion, NJ 08540 United States

Manufacturer:  Druck Inc. Calibration Date: 06/10/2019

Model Number: DPI 104 0-100 PSI Calibration Due Date:  06/10/2020

Description: Pressure, Digital Gauge, 0-100 PS| Condition As Found:  |n Tolerance

Asset Number:  CP21618 Condition As Left: In Tolerance, No adjustment
Serial Number: 2838090

Procedure: DS Druck DPI 104 0-100PSI

Remarks:

NIST-traceable calibration performed on the unit referenced above in accordance with customer requirements, published specifications and the
lab’s standard operating procedures. No adjustments were made to the unit.

Standards Ut_ilizgd

Asset No. Manufacturer | Model No. | Description Cal.Date | Duo Date
CP144857 | Fluke Corporation PMG0C-G100K | Pressure, Measurement Module 0 - 158S| 052412019 0531/2020
CP144950 "Fluke Corporation PME0D-ATO0K | Pressure, Measurement Mod -12.1 -100PS| 0572372019  05/31/2020
Calibration Data
FUNCTIONTESTED | Nominal Value | As Found | ouetol Left  owerra CALIBRATION TOLERANCE
Zeto Reforance 000 000 Same Rafarsnce Only
hcreasng Pressure 10.00 psi 1000 | | Same 995 1 10.05 psi
Accuracy [EMU D007 ps TUR 7.1 9}
‘ 20 02 psi 2000 Ssme 19,95 to 20,06 ps
[EMU D031 pail[ TUR 1 & 1|
00ps YT Same 209510 2005 pe
[EMU 0.0092 pal{TUR 5.5.1]
4000 pal 4000 T Same 39.95 1040 05 psi
[EMU 0.07 ps][TUR 4 8 1)
50.00 gal 5301 " same 49.85 10 50 06 psi
| {EMU 0011 psiJTUR 4 4 1)
1 6000 psl 8001 Same ‘ 50 85 io 60,06 pyi
[EMU 0.013 p&TUR 4 0'%)
70.00 ps| 70.01 7 Same 80.95 % 70.05 ps
[EMU D014 psi] TUR 3.7 1)
8000 psi 8001 [ same 78,95 10 80 64 o8
| [EMU 0.015 psiTUR 34 1]
90.00 psi ap o1 Same 89 85 10 9005 pe
[EMU 0015 psijTUR 3 3.9
100.00 pui 10001 Same 99 95 1o 100 05 psi
! (EMU 0 018 psiJTUR 21:1)
Dacreasng Pressure [ 2090 pai so0t | Same 89.95 10 90,08 psl
Test [EMU 0.015 ps][TUR 3,3:1)
w 0,00 ps) s00t T same 78 95 to0 80.05 ps|
» ! | | [EMU 0815 psTUR 3.4.1)
7000 psi 7001 Same 8835 % 70.05 ps)
[EMU € 014 psifTUR 3 7 1]
6090 psl 80,0t Same 59.95 to 60 05 ps:
, [EMU 0013 psil[TUR 4 0:1]
50.00 pai 50.01 Same 49,55 to 50 05 psi
[EMU 0.011 waij[TUR 6 4 1]
| 4000 psi 40.01 Same 3995804005 ps
[EMU 0 01 psi|[TUR 4 8:1]
| 30.00 psi 30.00 Same 298510 30 05 ps
JEMLU Q 0262 peif TUR 5 5.1
~ -
«/? Cole-Parmer @ (o) DIGI-SENSE OARION
Doavening solstons Yo sl - - LTINS A INSTRUEMENTS
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p Calibration Data
[ —————
FUNCTIONTESTED = Nominal Value | As Found |owsira|  As Loft | outetTol| CALIBRATION TOLERANCE
/ 2000 psi 2000 Same 15 85 1o 20 0% psi
’ | [EMU D 031 psi{ TUR 1 6.1)]
10.00 psi 1000 Same 995101005 ps
o e o [EMU 0 007 pi){TUR 7 1:1)
Reforance ps 000 Same Reference Only
Temperature: 21°C
Humidity:  42% RH Calibration Performed By: Quality Reviewer:
. Zicgler, Jefr S Metrologi g 3
Rpt. No .1§83957 st‘::m‘c 3 ..3,5 Mu::)‘l'o;..sx_ur-:sz':;isss P:ctmmcc;:,. Mike 061 %3_013

Report Number: 1583957

/7 Cole-Parmer
Detverng

Sotutons fou sl

llls >

Oruck (nc /DPI 104 0-100 PSI, Pressure, Digttal Gavge. 0-100 PSI

A
(2) DIGI SENSE

OAKION

FN S TR UMENTS

Page 2of 2
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9.10 Appendix J: Certificate of Calibration for Pressure Gauge used in 8.3

Revision 3

INNOCAL®

INNOVATIVE CALIBRATION SOLUTIONS

NIST Traceable
Calibration Report

L v LA
T i

1620311

625 East Bunker Court Reference Number: 1389873
Vernon Hills, lllinois 60061 PO Number RANDD
PH: 866-456-6225
Fax: 847-327-2993 PendoTECH
www.innocalsolutions.com 3490 US Route 1
Building 15F
Princeton, NJ 08340 United States

Manufacturer:  Druck Inc Calibration Date: 06/22/2020

Model Number; DPI 104 0-100 PSIG Calibration Due Date:  06/22/2021

Description: Pressure, Digital Gauge 100psig Condition As Found: In Tolerance

Asset Number:  CP307734 Condition As Left: In Tolerance. No adjustment

Serial Number: 5380820

Procedure: DS Universal Pressure Gauge-10

Remarks:

NIST-traceable calibration performed on the unit referenced above in accordance with customer requirements, published specifications and the

lab’s standard operating procedures. No adjustments were made to the unit.

Standards Utilized

Asset No. | Manufacturer  Model No. | Description Cal. Date | Due Date
CP144959 Fluke Corporation PMB00-A700K Pressure. Measurement Mod -12 1 .100PS| 06/03/2020 0613072021
Calibration Data
FUNCTION TESTED | Nominal Value AsFound owerrs|  Asleft | oworms | CALIBRATION TOLERANCE
Increasing 00000 ps 000 Same 00500 %0 0 0500 psi
[EMU 0.00011 psil(TUR 463 1)
| 10 0000 ps 10.00 Same 9 6500 to 10 0500 ps
[EMU 0.0013 psif TUR 38 1]
[ | 200000 p 2001 Same 18.9500 to 20 0500 ps:
TEMU 0.0054 psi|[TUR 9.3 1)
30.0000 psi 300 Same 29 9500 to 30 0500 psi
[EMU 0 0055 psi)[TUR 8 5 1]
40 0000 psi 4001 Same 39 5500 1o 40 0500 psi
[EMU 0 0068 psi|[TUR 7 2 1]
50.0000 psi 5001 Same 49 9500 1o 500500 psi
[EMU 00079 psil[TURB 3.1]
80 0000 psi 60.02 Same 59 9500 % 60 0500 psi
[EMU 0 0089 ps)[TUR S5 6 1]
70 0000 ps 7002 Same 59 9500 10 70 0500 psi
[EMU 0 0099 psili TUR S 1 1)
80 0000 ps 80 02 Sarme 799500 to 80 0500 ps:
[EMU D011 psilTUR 4 6 1]
n ] 0.0000 pai 4003 Same 88 2500 1o 80 0500 ps)
[EMU 0012 psi][TUR 2 2 1)
100.0000 pai 10003 Same 99 8500 1o 100 0500 ps:
JEMU 0013 psif[TUR 3.6 1)
Decreasing 90,0000 psi 9003 Same 89 8500 fo 90 0500 pw
[EMU 0012 psiTUR 4 2 1]
80.0000 psi E0.03 Same 79 8500 1o 80 0500 ps:
IEMU 0 011 psi(TUR 4 6:4)
70.0000 psi 70.02 Same 69 9500 10 70 0500 psi
[EMU 0 0099 ps{TURS 1.1]
| €0 0000 ps: 60 02 Same §8 9500 10 60 0500 psi
[EMU 0.0083 psXTUR 56 1]
50 0000 ps 5002 Same 49 9800 to 50 0500 ps!
[EMU 0 0079 peif TUR B 3 1]
| 40 0000 pw 4002 Same 38.9500 to 40 0500 psi
{EMU 0 0088 psi(TUR 7 211)
30.0000 psi 30.01 Same 25 9500 to 30 0500 psi
{EMU 00058 psi|[TUR 8 51]
20 0009 psi 20.01 Same 19.$500 1o 20 0500 ps:
[EMU 0 0054 psi[[TUR 9.3 1]
~ .
«/? Cole-Parmer TRACEABLE" (0)DIGISENSE OAKION
Dedbvaring Sokfiang You ust PRODUCTS - = ’ INSTRUMENTS
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Calibration Data

FUNCTIONTESTED =~ Nominal Value | AsFound |oweita|  As Left | oot Ted | CALIBRATION TOLERANCE
T 00000 RS 1000 Same B R T T
[EMU 00013 ps{[TUR 38 1)
0.0000 psi 000 Same -0 0500 to 0 0500 ps
[EMU 000011 psijTUR 4568'1)

Temperature: 21°C ibration Perform -
Humidity:  63% RH el Deteme by Squaliy Revivwer:
Rpt. No.: 1620311 Davis, Lou 373 Mctrologist  847-327-5324 Zicgler, Jeff 06/:22:2020
Nume D Tide I'hone Name Date
Report Number 1620371 Druck inc /DPI 104 0-100 PSIG  Pressura. Digita! Gauge 100psig
~
/7 Cole-Parmer @ TRACEABLE® (0)DIGISENSE OAKION
Delvering Sohuions You rus! PRODUCTS i . INSTRUMENTS
Page2af2
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9.11 Appendix K: X-ray Certificate of Processing for section 7.4/8.4

ESTERIS
Manual Certificate of Processing

Prepared For: PENDOTECH
Processing Run ID: 10834-40001554

Product Code Product Lot Number uanti uom
N/A NA 1 cS

Other Information: Description: Single Use Sensors. PO # 2016692

Processing Run Start Date/Time: 071472021, 7:24AM CST
Processing Run End Date/Time: 08/19/2021, T:28AM CST
Approximate Downtime (Hours): 0.00

Minimum Specified Dose (kGy): 50.0 Minimum Delivered Dose (kGy): 61.8
Maximum Specified Dose (kGy): 70.0 Maximum Delivered Dose (kGy): 64.5
A nonconformity occurred during this irradiation run - Reference Customer Disposition,
Referance: NC-23394

Comments: Dose added to meet requested dose range. Dose range within Customer
requested dose range.

Latrice Sutherland, b( w 08/23/2021, 07.27AM CST
QA Manager Approval / Date / Time (Print and Sign)

Michael Ezzo ?p._,,ﬁ - B/23/2021 10:42AM EST
Quality Zone DifectorApfroval / Date / Time (Print and Sign)

ion: Operating facilities are in compliance with applicable state and federal reguiations

] (FDA, NRC, EPA, and OSHA) and provide services under & quality system which

2500 Commerce Drive meets the requirements of FDA QSR, EN/ISO 13485, and with EN ANSUAAMIISO

Libertyville, IL. 60048 11137. STERIS cerifies that these processed ftems received the indicated doses

BAT-247-4782 within the precision and accuracy of the dosimetry system used andior Customear
approval.

WI-01678 Form: 2 Rev: 0 Eff Date:  Oet 19, 2018 Status:  07b. Page 1 of 1
Completed: All
Gamma
Facilities
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9.12 Appendix L: Certificate of Calibration for Pressure Gauge used in 8.4

INNOCAL® —— W W

INNOVATIVE CALIBRATION SOLUTIONS 1662895

625 East Bunker Court Callbratlon Report Reference Number 1408403
Vernon Hills, lllinois 60061 PO Number  RANDD
PH: B66-466-68225
Fax 847-327-2993 PendoTECH oK Tous<
www Innocalsoiutions com 3490 US Route | JM" 3\
Princeton, NJ 08340 United States W 199
Manufacturer:  Digi-Sense Calibration Date: 08/24/2021
Model Number: ©68345.06 Calibration Due Date:  08/24/2022
Description: Pressure, Digital Gauge, 0 to 100 psig Condition As Found: In Tolerance
Asset Number:  CP355333 Condition As Left: In Tolerance, No adjustment
Serial Number: 1912310225
Procedure: DS Universal Pressure Gauge-10
Remarks:

NIST-truceable calibration performed on the unit referenced above in accordance with custormer requirements, published specifications and the
lab's standard operating procedures. No adjustments were made to the unit.

Standards Utilized
Asset No. _Manufacturer Model No. | Description Cal.Date  Due Date
CP144959 Fluke Corporation PMS00-ATO0K Pressure, Measurement Mod -12.1 -100PS| 07/08/2021 0713112022
Calibration Data
FUNCTION TESTED | Nominal Value | As Found (OwotTol|  As Left | Osorvor CALIBRATION TOLERANCE
Increasing 0.000 ps 0.00 Same -0.250 10 0 250 ps|
[EMU © 00058 ps[TUR 428 1)
| 10 000 ps: 568 Same 9750 to 10.250 psi
[EMU D 0014 peiTUR 175 1]
20000 psi 2001 Same 19750 t0 20.250 ps
[EMU 0.005¢ psiTUR 46:1)
30 000 psi 1002 Same 29750 to 30 250 psi
[EMU 0.0059 psil[TUR 42.1)
40.000 psi 4002 Same 30,750 1o 40 250 pai
{EMU 0 0088 psi[TUR 381)
50.000 psi 50,01 T same | ' 48.750 10 50 250 psi
[EMU 0 0076 psi][TUR 3211
I £0.000 psi 80.01 [ same [ 59.750 o 60,250 ps|
{ [EMU 0 0088 ps}{TUR 28 1]
I 70.000 psi 7002 Same | 89 750 to 70 250 psi
[EMU 0.0099 psif TUR 25:1]
80000 psi 8001 Same 75750 to B0 250 ps:
[EMU 0041 psi][TUR 23.1]
90 000 psi " epos Same 89 750 10 80 250 pai
|[EMU 0.012 psi][TUR 21 1)
100 000 ps: 10002 Same 99.750 %0 100 250 psi
[EMU 0.013 psJTUR 18-1]
Decreasng §0.000 ps: 80,02 Same §9.750 ta ©0.250 psi
| [EMU 0012 psi)fTUR 21:1)
| 80.000 ps 8002 Same 79750 to B0 250 psi
‘ [EMU 0.011 psil[TUR 23 1]
| 70 000 psi 7002 Same 66 750 to 70 250 psl
j - s [EMU 0 0099 psil[TUR 25 1)
I 50.000 psi 5003 Same 58 750 10 60 250 psi .
_ [EMU 0 089 pail[TUR 28:1)
50.000 psi 5002 Same 49.750 jo 50 250 psi
) [EMU 00078 psil[ TUR 3211)
40.000 psi 40,02 Same | 39 750 10 40 250 ps|
{ [EMU © 0068 psif TUR 35 1]
| 30 000 ps 30.03 Same | 29 750 to 30 250 psi
[EMU € 0084 psi TUR 42.1]
| 20000 psi 2004 Sama 19 750 10 20 250 pai.
{EMU 0.0054 psi|[TUR 46 1)

Cole-Parmer  Traceable  ©ossense  OAKION.

Page 1 of 2
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Calibration Data
FUNCTION TESTED | Nominal Value | AsFound owwta  As Left | Owt ot Yo | CALIBRATION TOLERANCE
T 70.000 ps T Same 3750 1o 10 250 o8l
[EMU 00014 psTUR 175 1]
I 0000 psi 000 Same 0250100250 ps
[EMU 0 00058 ps TUR 428 1]
Temperature: 19°C 2 ¥ .
Humidity: 1% RH ('{nli?raﬂonferforned By: Quality Reviewer:
Rpt. No.: 1662895 Fitzsimons, Sean 357 Metrologist  B47-327-5305 Alexander, James 08/24/2021
Name dox Titke Phane Nume [
Report Number 1662895 Dig-Sense / 68349-06, Pressure, Diglal Geuge. 0 lo 100 psig
~
- D) DIGI
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