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1 INTRODUCTION

1.1 Product overview

PendoTECH’s Single Use Pressure Sensors™ can be integrated virtually into any bioprocess. They are
the alternative low-cost solution for use with tubing and bioprocess containers to the existing stainless
steel pressure sensors on the market and are compatible with both gamma and ETO sterilization. They
can be integrated for pressure measurement and control with both a PendoTECH Process Control
System and PressureMAT products. The data collected by the control systems can be output to a PC or
another data monitoring device. The pressure sensors are very accurate in the pressure ranges typically
used with flexible tubing and disposable process containers and are qualified for use to 75 psi.

1.2 Purpose of this document

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 comments

Testing was completed to qualify the product for use in bioprocess applications. In the product
manufacturing process, pressure sensing chips are affixed into molded product bodies. Pre-existing
specifications of the MEMS-HAP™ pressure sensing chips and specifications on certain materials used
in the pressure sensor devices are as noted.
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2 PRODUCT CATALOG NUMBERS

PendoTECH Product Catalog Numbers Covered in this Document

Part Number” Description

PRESS-S-000 Single Use Pressure Sensor, Sterile, polycarbonate, luer inlet/outlet

PRESS-N-025 Single Use Pressure Sensor, non-sterile, polycarbonate, 1/4 inch hose barb

PRESS-N-038 Single Use Pressure Sensor, non-sterile, polycarbonate, 3/8 inch hose barb

PRESS-N-050 Single Use Pressure Sensor, non-sterile, polycarbonate, 1/2 inch hose barb

PRESS-N-075 Single Use Pressure Sensor, non-sterile, polycarbonate, 3/4 inch hose barb

PRESS-N-100 Single Use Pressure Sensor, non-sterile, polycarbonate, 1 inch hose barb

PTPL-PRESS Single Use Pressure Sensor Insert for Port Plate, non-sterile, polycarbonate

PREPS-N-000 Single Use Pressure Sensor, non-sterile, polysulfone, luer inlet/outlet

PREPS-N-012 Single Use Pressure Sensor, non-sterile, polysulfone, 1/8 inch hose barb

PREPS-N-025 Single Use Pressure Sensor, non-sterile, polysulfone, 1/4 inch hose barb

PREPS-N-038 Single Use Pressure Sensor, non-sterile, polysulfone, 3/8 inch hose barb

PREPS-N-050 Single Use Pressure Sensor, non-sterile, polysulfone, 1/2 inch hose barb

PREPS-N-075 Single Use Pressure Sensor, non-sterile, polysulfone, 3/4 inch hose barb

PREPS-N-100 Single Use Pressure Sensor, non-sterile, polysulfone, 1 inch hose barb
PREPS-N-100ST Single Use Pressure Sensor, non-sterile, polysulfone, 1 inch hose barb for soft tubing

PREPS-N-1-1 Single Use Pressure Sensor, non-sterile, polysulfone, 1 inch Sanitary Flange Inlet/Outlet

PREPS-N-5-5 Single Use Pressure Sensor, non-sterile, polysulfone, 3/4 inch Sanitary Flange Inlet/Outlet
PREPS-N-15-15 Single Use Pressure Sensor, non-sterile, polysulfone, 1.5 inch Sanitary Flange Inlet/Outlet
PREPS-N-5-038 Single Use Pressure Sensor, non-sterile, polysulfone, 3/4 inch Sanitary Flange to 3/8 hose barb
PREPS-N-5-050 Single Use Pressure Sensor, non-sterile, polysulfone, 3/4 inch Sanitary Flange to 1/2 hose barb
PREPS-N-1-100 Single Use Pressure Sensor, non-sterile, polysulfone, 1 inch Sanitary Flange to 1” hose barb

PTPL-PREPS Single Use Pressure Sensor Insert for Port Plate, non-sterile, polysulfone

* This Guide also applies to part numbers listed with suffix identifiers (such as -B or -30, -60 or -75 added to the part number
for individual serial numbers and individual NIST Certificates; or -W added to the part number for sensors with a IP-67 Binder
electrical connector; or V added to the part number for sensors with a vented cap)

3  MANUFACTURING INFORMATION
3.1 Product is manufactured in an FDA Registered, 1SO 13485:2016 certified facility

3.2 Product manufacturing environment

3.2.1  Product is manufactured is a clean/controlled environment internally monitored to ensure less than 10,000
0.5 micron particles per cubic foot (ISO Class 7).

3.3 Product is manufactured with the proprietary 100% tested MEMSs High Accuracy Pressure Chips
(MEMS-HAP chips)
3.3.1  Each pressure sensing chip is 100% tested to be within +2% of reading at 30psi and +5% of reading at 60
psi.
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3.4 Each product is tested during manufacturing to verify proper performance:

34.1
3.4.2
3.4.3

Leak-tested on the product contact side to confirm integral assembly at 5.8 psi

Each product is tested electrically to confirm proper electrical performance

Each product is tested to be within +/- 2% of the sensor output specification of 0.2584 mV/psi/V within the
range of 0 psi to 5.8 psi

3.5 Polycarbonate (PRESS) molded product body- 100% visual inspection

3.5.1

3.5.2

3.5.3

Embedded Particulate- Maximum 2 allowed per part. Maximum size of 0.08 mmz2 in the fluid path.
Maximum size of 0.2 mm2 anywhere else.

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.

Additional Inspection Criteria- Proprietary information on file at PendoTECH

3.6 Polysulfone (PREPS) molded product body- 100% visual inspection

3.6.1

3.6.2

3.6.3

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.

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.

Additional Inspection Criteria- Proprietary information on file at PendoTECH

3.7 Luer molded product body by lot sampling

3.7.1
3.7.2

Embedded Particulate - Maximum allowable size of 0.20mm?. Total in .25 in? area not to exceed 0.20mm?

Embedded Bubbles - Maximum allowable of an estimated 1/3 wall thickness or 0.40mm?, whichever is less
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4 PRODUCT CONTACT MATERIALS
4.1 Wet Volume and Surface Areas

Part Number Wet Volume Wet Surface
PRESS-S-000 0.015in® 0.55 in?
PRESS-N-025 0.048 in® 0.98 in?
PRESS-N-038 0.113in3 1.87 in?
PRESS-N-050 0.269 in® 3.21in?
PRESS-N-075 0.890 in® 6.50 in?
PRESS-N-100 2.011 in® 10.48 in?
PTPL-PRESS N/A 0.39 in?
PREPS-N-000 0.015in3 0.55 in?
PREPS-N-012 0.011in® 0.45in?
PREPS-N-025 0.048 in® 0.98 in?
PREPS-N-038 0.113in3 1.87 in?
PREPS-N-050 0.269 in® 3.21in?
PREPS-N-075 0.890 in® 6.50 in®
PREPS-N-100 2.011 in® 10.48 in?
PREPS-N-100ST 2.560 in® 11.99 in?
PREPS-N-1-1 1.850 in® 8.12 in?
PREPS-N-5-5 0.220in® 2.18 in?
PREPS-N-15-15 4.350 in® 12.94 in?
PREPS-N-5-038 0.200in® 2.18 in?
PREPS-N-5-050 0.240in® 2.58 in?
PREPS-N-1-100 2.020 in® 9.37 in?
PTPL-PREPS N/A 0.39 in?

4.2 Product body and pressure sensor housing

4.2.1  Product body- Polycarbonate is Bayer Makrolon™ Rx1805 and Polysulfone is Solvay Udel® P-1700 :
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); Material testing by PendoTECH meets USP Class VI post
40 kGy gamma irradiation (see Appendix A & B)

4.2.2  Pressure Sensor Chip Housing- Proprietary polycarbonate plastic formulation; Data provided by supplier
states meets USP Class VI; claimed to be animal derived component free by suppliers (letters on file at
PendoTECH); Material testing by PendoTECH meets USP Class VI post 40 kGy gamma irradiation (see
Appendix A & B)

4.3 Adhesive

4.3.1  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); Material testing by PendoTECH meets
USP Class VI post 40 kGy gamma irradiation (see Appendix A & B)

4.4 Dielectric silicone

4.4.1  Proprietary formulation: Material testing by PendoTECH meets USP Class VI; claimed to be animal
derived component free (letters on file at PendoTECH); Material testing by PendoTECH meets USP Class
VI post 40 kGy gamma irradiation (see Appendix A & B)
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4.5 Port Plate Exclusive Materials (PTPL-PRESS and PTPL-PREPS Only)

451

452

O-Rings- Silicone, 70A, Translucent, Medical grade; Material testing by PendoTECH meets USP Class VI
post 40kGy gamma irradiation (see Appendix B). Claimed to be animal derived component free by
suppliers (letters on file at PendoTECH)

Port Plates

4521 Dow HDPE DMDA-8007 Health+™ - Data provided by supplier state that they meet USP Class VI

are animal derived component free, and REACH/RoHS compliant (letters on file at PendoTECH)

5 ASSEMBLED SENSOR CERTIFICATIONS

5.1 Class VI post gamma irradiation

511

Fully assembled sensors and sensor components meet the acceptance criteria for Class VI Test-USP (with
14 day subcutaneous implants) after exposure to 43-47 kGy (polycarbonate sensors) or 42-51 kGy
(polysulfone sensors) of gamma irradiations. Study Summaries are in Appendix A & B and full reports are
on file at PendoTECH.

5.2 USP 661 post gamma irradiation

521

Fully assembled polycarbonate and polysulfone sensors meet the criteria of the USP Physicochemical Test
for Plastics based upon Nonvolatile Residue, Residue on Ignition, Heavy Metals, and Buffering Capacity
after exposure to 60-77 kGy of gamma irradiation. The study was conducted based upon the following
references: USP 38, National Formulary33, 2015. Monograph <661> Containers, Physicochemical Tests-
Plastics. Test Result Certificates are in Appendix C & D.

5.3 ISO 10993-5 post irradiation (Gamma and X-ray)

53.1

53.2

Fully assembled polycarbonate and polysulfone sensors were tested for cytotoxicity after exposure to 35-38
kGy of gamma irradiation. All sensors were determined to meet the requirements of 1ISO 10993-5,
Biological Evaluation of Medical Devices — Part 5: Tests for In Vitro Cytotoxicity and are not considered
to have a cytotoxic effect. Test Result Certificates are in Appendix E & F and full reports are on file at
PendoTECH.

Fully assembled polycarbonate and polysulfone sensors were also tested for cytotoxicity after exposure to
>50 kGy of X-ray Irradiation. All sensors were determined meet the requirements of 1ISO 10993-5,
Biological Evaluation of Medical Devices — Part 5: Tests for In Vitro Cytotoxicity and are not considered
to have a cytotoxic effect. Test Result Certificates are in Appendix X and full reports are on file at
PendoTECH.

5.4 Particulates

541

54.2

Fully assembled polysulfone sensors were tested for particulates according to Nelson Laboratories
STP0011 Rev 07 (Lynx Non-Visible Particle Test Method). All test method criteria were met. Test Study
Final Report is in Appendix G.

Fully assembled polysulfone port plate pressure sensors (PTPL-PREPS) were tested for particulates
according to Nelson Laboratories STP0011 Rev 11. Testing was performed using the HIAC Royco Liquid
Particle Counting System (LPC) Model #9703. Testing was also completed in compliance with U.S. FDA
good manufacturing practices (GMP) regulations 21 CFR Parts 210, 211, and 820. All test method criteria
were met. Test Study Final Report is at the end of Appendix G.
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5.5 Bioburden

5.5.1

Three samples are randomly selected from production every quarter and tested for bioburden by Nelson
Laboratories according to their Standard Test Protocol Number STP0036 Rev15. Testing is performed in
accordance with ANSI/AAMI/ISO 11737-1:2018. Testing is performed in compliance with U.S. FDA good
manufacturing practices (GMP) regulations 21 CFR Parts 210, 211, and 820. An example of a recent
quarterly report and historical results from 2013 to Q2 2019 are in Appendix H. For the latest data please
contact PendoTECH.

5.6 Endotoxins

56.1

5.6.2

Samples of polysulfone sensors that had been gamma irradiated between 42 and 51 kGy were submitted for
Chromogenic Endotoxin Testing. The study was based upon the following references: USP 42 NF 37,
2019. <85> Bacterial Endotoxin Test. ISO 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 I.

Samples polycarbonate luer sensors sterilized with ethylene oxide (PRESS-S-000) were submitted to
Nelson Laboratories for Bacterial Endotoxins Testing (Limulus Amebocyte Lysate (LAL) test). Testing was
performed according to their Standard Test Protocol Number STP0046 Rev 15. The study was based on the
following references: ANSI/AAMI DT72:2011(R)2016, USP <161>, and USP <85>. Additionally, the test
was completed in compliance with the U.S. FDA good manufacturing practices (GMP) regulations 21 CFR
Parts 210, 211, and 820. Study results can be found at the end of Appendix 1.

5.7 Bacteriostasis and Fungistasis (B&F)

57.1

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. Test reports are in Appendix J.
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6 PERFORMANCE SPECIFICATIONS

Attribute

Specification

Quialification Test Information

Accuracy

0 to 6 psi: + 2% of reading
6 to 30 psi: + 3% of reading
30 to 60 psi: + 5% of reading

Qualification Testing by PendoTECH

Vacuum Accuracy

0 to -7 psi: = 3% of reading
-7 to -10 psi: + 5% of reading

Qualification Testing by PendoTECH

Gamma lrradiation

Up to 50 kiloGrays

Qualification Testing by PendoTECH

X-ray Irradiation

Up to 50 kiloGrays

Qualification Testing by PendoTECH

Pressure Range

-11.5to 75 psi

Qualification Testing by PendoTECH;
Specifications of pressure sensing chip

Shelf Life

5 Years

Qualification Testing by PendoTECH

Operating Temperature

2°Cto 40°C

Qualification Testing by PendoTECH,;
Specifications of pressure sensing chip

Storage Temperature

-25°C to 65°C

Specifications of pressure sensing chip

Connector

Custom molded water-tight 4 pin connector
Rating: IP67 when connected to reusable cable

Qualification Testing by certified test lab;
Reports on file at PendoTECH
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7 PENDOTECH TEST METHOD SUMMARY

7.1 Accuracy

7.1.1  The pressure sensing chips are manufactured in very large batch sizes in a highly automated
semiconductor-type manufacturing process. A manufacturing run of more than 5000 sensor chips
(PendoTECH MEMS-HAP chips) was made using over 40 silicon wafers. The chips from these wafers
were aggregated to yield 7 wafer lots. These sensor chips were each tested at the following 3 pressures to
be within an accuracy of +/- 1% at 1.93 psi, 5.80 psi, and 29.00 psi (as is done with all MEMS-HAP sensor
chips used in production). Those sensor chips that pass the accuracy test are used in production of finished
sensors. From these 7 lots of chips, 200 finished sensors were produced and tested per the normal
manufacturing process. Then 100 were randomly selected for testing of measured pressure versus a
calibrated pressure gauge at room temperature (72°F). Data was analyzed to confirm all finished sensors
are well within the specifications from 0 to 30 psi. Graphs and summary statistics are presented below.

7.1.2  PendoTECH's pressure sensor accuracy claim from 30-60 psi was previously based on a statistical analysis
of the data collected in 7.1.1, which resulted in a specification of Typically better than + 5% of reading.
This original statistics can be found in Appendix Y. Following an improvement to the manufacturing
procedure to include 100% testing at 60 psi, the accuracy claim from 30-60psi was re-evaluated. The new
accuracy claim, = 5% of reading is based on an analysis of the latest empirical data collected from 2624
NIST traceable tested sensors across nine different lots. Data was analyzed to confirm all finished sensors
are within £ 5% from 30 to 60 psi. Graphs and summary statistics are presented below.

7.2 Vacuum Accuracy

7.2.1  The performance of PendoTECH pressure sensors in a vacuum was evaluated in order to develop a vacuum
accuracy claim. 120x PREPS-N-000P from 5 different lots were tested from -1 to -10 psi using a vacuum
pump, special vacuum regulator, and a calibrated pressure gauge. Data was collected using a PendoTECH
Normal Flow Filtration System (NFFSS). Statistical analysis was performed on the data to characterize the
accuracy of PendoTECH sensors down to -10 psi.

7.3 Gamma compatibility

7.3.1  Inorder to qualify the gamma compatibility of the sensors to 50 kiloGrays to enable their use on disposable
assemblies of bioprocess containers, tubing, fittings, filters etc., the sensors were exposed to two gamma
radiation processing cycles which resulted in a minimum dose of >50 kiloGrays. Gamma Certificate can be
found in Appendix K.

7.4 Sensor reading performance 53 months post gamma

7.4.1 In order to qualify the gamma compatibility of the sensors to 50 kiloGrays to enable their use on
disposable assemblies of bioprocess containers, tubing, fittings, filters etc., the sensors were exposed to two
gamma radiation processing cycles which resulted in a minimum dose of >50 kiloGrays. Sensors were
tested for accuracy, stored at ambient conditions for 53 months, and then tested again for accuracy. Gamma
Certificate can be found in Appendix K.

7.5 Pressure limit of 75 psi

7.5.1 Inorder to qualify the products to be physically compatible with a pressure of 75 psi, 9 pressure sensors
from 3 different lots, (1 lot of PRESS-N-050, 1 lot of PRESS-N-100, and 1 lot of PREPS-N-000) were
tested for leaks or burst upon exposure to 150 psi. These specific sensor types were chosen to cover both
material options and a range of sizes.

7.6 Lower pressure limit of -11.5 psi

7.6.1 In order to qualify the products to be physically compatible with a lower pressure limit of -11.5 psi,
gamma treated luer style pressure sensors were used for the following experiment. A manifold of 4 sensors
from 3 different lots (12 total) was connected to a PendoTECH Filter Screening System, which accepts 12
pressure inputs. Using a vacuum pump, all 12 sensors were exposed to -11.5 psi for 6 hours. These sensors
were then taken to 60 psi and isolated to check for leaks. The sensors were also tested for functionality at
60 psi.
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7.7 Temperature range to 2°C

7.7.1  Inorder to qualify the accuracy of pressure readings to a lower temperature limit of 2 °C, 12 gamma treated
luer pressure sensors, four each from three lots, were assembled end to end (Luer male to female) in a
manifold configuration and connected to a PendoTECH Filter Screening System. Baseline pressure data
was recorded at room temperature with a calibrated pressure gauge at 0, 5, 10, 20, 30, 50, and 60 psi. After
recording pressure values at room temperature, these sensors were then placed in a freezer (approximately
-18 °C) for 3 hours. To keep the sensors cold during further testing, an ice water bath was created and a
temperature sensor was attached in line with the pressure sensors to monitor the flow path temperature
during the experiment. The sensor manifold was then submerged into the ice water bath, and pressure
readings were recorded at the same pressure test points as before.

7.8 Five Year shelf life: Sensor Integrity- Burst Testing

7.8.1  The sensor Tyvek packaging has previously been qualified for 5 year performance to maintain integrity. In
order to verify product integrity for a minimum of 5 years, PendoTECH carried out leak and burst testing
using twelve polysulfone sensors from a total of six different lots. Acceptance criteria is no burst upon
exposure to 150 psi and a leak rate less than 0.01 psi per second.

7.9 Five Year shelf life: Sensor Accuracy- Performance after S years storage, and following gamma radiation

7.9.1 In order to qualify the accuracy of pressure sensors after 5 years of storage, 12 pressure sensors from 6
different lots were kept in storage for 5 years at room temperature. Then, the sensors were retested using a
calibrated pressure gauge and a PendoTECH Filter Screening System every 10 psi from 0 — 60 psi. NIST
traceable certificates were used to gather time zero data for each of the 12 sensors. Furthermore, to qualify
the accuracy of pressure sensors after receiving gamma irradiation treatment after 5 years of storage, the
same 12 sensors received 40 kiloGrays of gamma and then were retested. Gamma certificate can be found
in Appendix L.

7.10 Sensor Use in Continuous Bioprocessing

7.10.1 Two experiments were performed in order to validate the robustness of PendoTECH’s single use pressure
sensors and qualify them for use in continuous bioprocesses. In the first experiment, gamma irradiated
pressure sensors were checked for accuracy during and after continuous exposure to 3.5 bar (50.76 psi) for
7 days. In a second experiment, the same pressure sensors were kept under a constant pressure of 10 psi
(0.69 bar) for 93 consecutive days. Afterwards, the performance and accuracy of the sensors was evaluated.
The results of the accuracy tests are reported here. Gamma Certificate can be found in Appendix T.

7.11 X-ray Compatibility
7.11.1 Inorder to qualify PendoTECH Pressure sensors for compatibility with X-ray Irradiation up to 50
KiloGrays, post X-ray functionality and physical testing was conducted. Three different lots of
Polycarbonate (PRESS) and Polysulfone (PREPS) pressure sensors were evaluated after exposure to
>50kGy of X-ray irradiation. These sensors were subject to leak and burst testing to validate sensor
integrity and accuracy testing confirm proper functionality post X-ray Irradiation. X-ray certificate can be
found in Appendix V.
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8 PENDOTECH TEST RESULTS

8.1 Accuracy
8.1.1  Accuracy from 0 to 30 psi

8.1.1.1 Procedure- A manufacturing run of more than 5000 sensor chips (PendoTECH MEMS-HAP chips)
was made using over 40 silicon wafers. The chips from these wafers were aggregated to yield 7
wafer lots. These sensor chips were each tested at the following 3 pressures to be within an accuracy
of +/- 1% at 1.93psi, 5.80psi, and 29.00psi (as is done with all MEMS-HAP sensor chips used in
production). Those sensor chips that pass the accuracy test are used in production of finished
sensors. From these 7 lots of chips, 200 finished sensors were produced and tested per the normal
manufacturing process. Then 100 were randomly selected for testing of measured pressure using a
PendoTECH Filter Screening System versus a calibrated pressure gauge at room temperature (72°F).

8.1.1.2  Calibrated Pressure Gauge Used: Model# Druck DPI 104, Serial #: 2936090 (Cert in Appendix M)
8.1.1.3  Acceptance criteria:

1. Each sensor reads within +/- 2% of gauge reading in the range of 0 to 6 psi; within +/- 3% of
reading in the range of 6 - 30 psi

8.1.1.4 Data Summary
Graph of 100 Random Sensors from 0 to 60 psi with MEMS-HAP Chips
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Statistical Summary of 100 Random Sensors from 0 to 60 psi with MEMS-HAP Chips

Allin PSI

Std. Dev. |Average |6 SDs/Avg|Gauge Pressure
0 0.00

0.01 5.02 1.48% 5.00
0.02 10.08 0.94% 10.00
0.02 15.16 0.81% 15.00
0.02 20.19 0.72% 20.00
0.04 25.19 1.03% 25.00
0.06 30.07 1.24% 30.00
0.10 34.98 1.67% 35.00
0.14 39.99 2.16% 40.00
0.21 45.00 2.86% 45.00
0.28 50.01 3.41% 50.00
0.37 55.01 4.00% 55.00
0.46 59.97 4.60% 60.00

8.1.1.5 Conclusion- All sensors meet the acceptance criteria of better than +/- 2% of reading in the range of
0 to 6 psi and better than +/- 3% of reading in the range of 6 - 30 psi

8.1.2  Product Accuracy Verification in the range 30 to 60 psi following an improvement to the manufacturing
procedure to include 100% sensor chip testing at 60 psi

8.1.2.1 Procedure- Data was collected from 2624 NIST traceable sensors across 9 different lots that were all
built following the latest manufacturing procedure with 100% testing at 60 psi.

8.1.2.2  Acceptance Criteria:

6 to 30 psi: £ 3% of reading
30 to 60 psi: = 5% of reading

8.1.2.3 Data Summary:
Summary Graph of all 2624 NIST Traceable Sensors from 0 to 60 psi
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Statistical Summary of all NIST Traceable Sensors from 0 to 60 psi

Std.

Gauge Pressure (psi) Min Max Average | % Error Dev.
10 9.93 10.12 10.03 0.31% 0.019

20 19.92 20.27 20.09 0.47% 0.050

30 29.55 30.19 29.91 -0.30% 0.119

40 39.10 40.54 39.88 -0.29% 0.280

50 48.55 51.33 49.93 -0.13% 0.528

60 57.80 62.34 59.93 -0.11% 0.854

8.1.2.1 Conclusion- 100% of sensors meet the acceptance criteria of + 3% of reading in the range of 6 - 30
psi and = 5% in the range of 30 to 60 psi, thus validating the new accuracy claim.
8.2 Vacuum Accuracy

8.2.1  Procedure- 120x PREPS-N-000P from Lot #’s 1190285, 1190183, 1190774, 1190285, and 1190935, were
connected to a high vacuum pump. Using a Tescom vacuum regulator, the sensors were exposed to
pressures ranging from -1 to -10 psi. Data was collected using a PendoTECH Normal Flow Filtration
System (NFFSS). Statistical analysis was performed on the data to characterize the accuracy of
PendoTECH sensors down to -10 psi.

8.2.1.1 Calibrated Pressure Gauge- Model: Crystal XP2i S/N: 692233 (Cert in Appendix P)
8.2.2 Data Summary:
Statistical Analysis of all 120 sensors

Gauge Pressure -1.00 | -2.00 | -3.00 | -4.00 | -5.00 | -6.00 | -7.00 | -8.00 | -9.00 | -10.00

Average -1.00 | -199 | -299 | -398 | 498 | -597 | -6.96 | -7.94 | -891 | -9.88

Standard Deviation | 0.01 0.01 0.01 | 0.02 0.02 0.02 0.02 0.02 0.03 0.03
All readings in PSI
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8.2.3 Raw Data:

Pressure Reading (psi)
Lot # Sensor -1 -2 -3 -4 -5 -6 -7 -8 =9 -10

1A -1.01 -1.99 -2.99 -3.96 -4.95 -5.96 -6.94 -7.94 -8.89 -9.87
1B -1.01 -2.00 -2.99 -3.97 -4.96 -5.96 -6.94 -7.94 -8.89 -9.89
1C -1.02 -2.00 -3.00 -3.97 -4.96 -5.95 -6.95 -7.94 -8.90 -9.89
2A -1.02 -1.99 -2.98 -3.98 -4.98 -5.98 -6.97 -7.97 -8.92 -9.91
2B -1.02 -1.99 -3.00 -3.98 -4.98 -5.97 -6.96 -7.95 -8.89 -9.90
1190285- 2C -1.03 -2.02 -3.00 -3.99 -4.99 -5.98 -6.98 -7.97 -8.95 -9.93

A 3A -1.01 -2.00 -2.99 -3.98 -4.97 -5.96 -6.97 -7.94 -8.90 -9.89
3B -1.01 -1.99 -2.98 -3.97 -4.97 -5.95 -6.94 -7.93 -8.88 -9.87
3C -1.01 -1.99 -3.00 -3.97 -4.98 -5.97 -6.98 -7.96 -8.93 -9.91
4A -1.01 -2.00 -3.00 -4.00 -4.99 -5.98 -6.98 -7.97 -8.94 -9.93
4B -1.01 -1.99 -2.99 -3.98 -4.98 -5.98 -6.97 -7.96 -8.92 -9.91
4C -1.02 -1.99 -3.00 -3.99 -4.99 -5.98 -7.00 -7.97 -8.95 -9.94

1A -1.00 -2.00 -3.00 -3.98 -5.01 -5.99 -6.99 -7.97 -8.94 -9.91
1B -1.01 -2.01 -3.00 -4.00 -5.02 -5.99 -6.99 -7.98 -8.95 -9.93
1C -1.00 -1.99 -2.99 -3.98 -4.99 -5.97 -6.96 -7.94 | -8.89 -9.87
2A -1.00 -1.99 -2.98 -3.98 -4.98 -5.96 -6.97 -7.92 -8.89 -9.86
2B -1.01 -2.00 -3.00 -3.99 -4.99 -5.98 -6.98 -7.95 -8.91 -9.89
1190183- 2C -1.01 -2.00 -2.99 -4.00 -4.98 -5.97 -6.96 -7.92 -8.91 -9.88

A 3A -0.99 -1.98 -2.99 -3.98 -4.97 -5.97 -6.97 -7.93 -8.89 -9.87
3B -1.00 -1.99 -2.99 -4.00 -4.97 -5.97 -6.97 -7.93 -8.91 -9.89
3C -0.99 -1.98 -2.99 -3.98 -4.96 -5.97 -6.98 -7.93 -8.92 -9.90
4A -1.00 -1.99 -2.99 -3.98 -4.98 -5.98 -6.97 -7.92 -8.90 -9.86
4B -0.99 -1.99 -3.00 -4.01 -4.99 -6.01 -7.01 -7.98 -8.95 -9.94
4C -0.98 -1.97 -2.97 -3.96 -4.94 -5.94 | -6.94 -7.90 | -8.88 -9.84

1A -1.00 -1.99 -3.01 -3.99 -5.00 -5.99 -6.98 -7.97 -8.95 -9.93
1B -1.01 -1.99 -3.00 -3.99 -4.97 -5.97 -6.97 -7.94 | -8.91 -9.89
1C -1.01 -2.00 -3.00 -3.99 -4.98 -5.99 -6.97 -7.97 -8.96 -9.93
2A -1.01 -2.00 -3.02 -4.01 -4.99 -5.98 -6.98 -7.97 -8.93 -9.91
2B -0.98 -1.98 -2.98 -3.98 -4.97 -5.95 -6.95 -7.93 -8.91 -9.88
1190183- 2C -1.01 -1.99 -2.99 -3.98 -4.99 -5.97 -6.97 -7.94 | -8.93 -9.90

B 3A -1.01 -1.99 -3.00 -3.98 -4.98 -5.98 -6.98 -7.96 -8.94 -9.92
3B -1.01 -2.00 -2.99 -3.99 -4.99 -5.99 -6.97 -7.97 -8.95 -9.92
3C -0.99 -1.99 -2.98 -3.98 -4.99 -5.98 -6.95 -7.95 -8.92 -9.88
4A -1.00 -1.99 -2.99 -3.98 -4.98 -5.96 -6.95 -7.93 -8.91 -9.88
4B -0.99 -1.98 -2.99 -3.98 -4.98 -5.98 -6.98 -7.96 -8.95 -9.92
4C -1.00 -1.99 -2.99 -3.99 -4.98 -5.97 -6.96 -7.94 | -8.92 -9.88

1190774- 1A -0.99 -1.98 -2.98 -3.97 -4.96 -5.96 -6.94 -7.93 -8.89 -9.86
A 1B -1.01 -1.98 -2.99 -3.98 -4.98 -5.96 -6.95 -7.91 -8.90 -9.86
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1C -1.00 -1.99 -2.99 -3.97 -4.97 -5.96 -6.94 -7.92 -8.90 -9.86

2A -1.01 -1.99 -3.00 -3.98 -4.98 -5.98 -6.98 -7.95 -8.93 -9.92

2B -1.01 -1.98 -2.97 -3.97 -4.96 -5.95 -6.94 -7.93 -8.91 -9.86

2C -1.02 -1.99 -2.99 -3.98 -4.98 -5.97 -6.96 -7.94 | -8.90 -9.86

3A -1.01 -2.01 -3.00 -3.99 -5.00 -5.99 -6.97 -7.96 -8.93 -9.89

3B -1.02 -2.01 -3.00 -4.01 -5.00 -5.98 -6.97 -7.96 -8.93 -9.90

3C -1.01 -1.98 -3.00 -3.97 -4.98 -5.97 -6.96 -7.95 -8.92 -9.89

4A -0.99 -1.98 -2.98 -3.97 -4.98 -5.97 -6.95 -7.93 -8.90 -9.88

4B -1.01 -2.00 -2.97 -3.89 -4.96 -5.97 -6.82 -7.91 -8.88 -9.87

4C -0.98 -1.99 -2.99 -3.99 -4.97 -5.98 -6.97 -7.94 | -8.94 -9.92

1A -1.01 -2.00 -2.99 -4.00 -5.00 -5.99 -6.98 -7.96 -8.92 -9.90

1B -1.02 -2.00 -2.99 -4.00 -4.99 -5.98 -6.96 -7.91 -8.89 -9.86

1C -1.02 -2.00 -2.99 -3.98 -4.98 -5.97 -6.95 -7.94 | -8.91 -9.88

2A -1.01 -1.98 -3.00 -3.99 -4.99 -5.98 -6.98 -7.96 -8.92 -9.91

2B -1.00 -1.99 -2.98 -3.97 -4.97 -5.96 -6.93 -7.91 -8.88 -9.85

1190774- 2C -0.99 -1.98 -2.99 -4.00 -4.98 -5.99 -6.98 -7.96 -8.94 -9.93
B 3A -1.00 -1.99 -2.98 -3.97 -4.97 -5.96 -6.95 -7.91 -8.90 -9.86
3B -1.01 -2.00 -3.00 -4.01 -5.00 -5.98 -6.97 -7.96 -8.93 -9.90

3C -1.01 -2.00 -2.98 -4.00 -4.99 -5.99 -6.98 -7.94 | -8.92 -9.89

4A -1.00 -2.00 -2.99 -3.99 -4.99 -5.98 -6.97 -7.96 -8.93 -9.91

4B -1.01 -2.01 -3.00 -3.99 -4.98 -5.98 -6.96 -7.93 -8.90 -9.88

4C -1.00 -2.00 -3.00 -4.00 -5.01 -6.00 -6.99 -7.97 -8.95 -9.95

1A -1.00 -1.98 -2.99 -3.98 -4.99 -5.99 -6.97 -7.95 -8.91 -9.93

1B -1.00 -1.98 -2.97 -3.95 -4.95 -5.95 -6.93 -7.89 -8.84 -9.86

1C -0.99 -1.99 -2.98 -3.98 -4.97 -5.97 -6.96 -7.92 -8.88 -9.91

2A -0.99 -1.98 -2.98 -3.96 -4.95 -5.95 -6.93 -7.90 | -8.86 -9.86

2B -1.00 -1.99 -2.99 -3.98 -4.98 -5.97 -6.97 -7.95 -8.91 -9.90

1190285- 2C -0.99 -1.98 -2.98 -3.99 -4.96 -5.98 -6.96 -7.92 -8.90 -9.90
B 3A -1.00 -1.99 -2.99 -3.98 -4.98 -5.98 -6.98 -7.94 | -8.92 -9.92
3B -1.00 -1.99 -2.98 -3.99 -4.98 -5.98 -6.96 -7.92 -8.89 -9.91

3C -0.99 -1.96 -2.98 -3.97 -4.96 -5.96 -6.95 -7.91 -8.88 -9.88

4A -0.99 -1.98 -2.99 -3.98 -4.98 -5.97 -6.95 -7.94 | -8.91 -9.90

4B -0.99 -1.99 -2.99 -3.98 -4.99 -5.98 -6.97 -7.96 -8.91 -9.91

4C -0.99 -1.99 -2.98 -3.98 -4.97 -5.96 -6.94 -7.92 -8.88 -9.86

1A -0.96 -1.99 -2.98 -3.97 -4.97 -5.96 -6.94 -7.93 -8.89 -9.87

1B -0.98 -1.99 -2.99 -3.98 -4.97 -5.97 -6.95 -7.94 | -8.91 -9.89

1C -0.98 -2.00 -2.98 -3.97 -4.97 -5.95 -6.93 -7.92 -8.89 -9.86

1191935_ 2A -0.98 -1.98 -2.97 -3.97 -4.97 -5.95 -6.94 -7.93 -8.89 -9.85
2B -0.99 -2.00 -3.00 -3.98 -4.98 -5.96 -6.94 -7.94 | -8.92 -9.88

2C -0.97 -1.98 -2.97 -3.97 -4.97 -5.95 -6.93 -7.91 -8.88 -9.86

3A -1.01 -2.01 -3.02 -4.01 -5.00 -6.00 -6.98 -7.98 -8.93 -9.91
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3B -0.98 -1.98 -3.00 -3.99 -4.98 -5.98 -6.96 -7.94 | -8.91 -9.88
3C -0.94 -1.95 -2.95 -3.94 -4.96 -5.94 | -6.92 -7.93 -8.88 -9.86
4A -0.99 -2.00 -2.99 -3.99 -4.99 -5.98 -6.97 -7.96 -8.92 -9.90
4B -0.99 -1.99 -2.98 -3.98 -4.98 -5.97 -6.95 -7.93 -8.91 -9.87
4C -0.97 -1.97 -2.97 -3.95 -4.95 -5.95 -6.95 -7.93 -8.88 -9.85

1A -0.98 -1.98 -2.98 -3.98 -4.97 -5.96 -6.92 -7.91 -8.88 -9.84
1B -0.99 -1.99 -2.99 -3.99 -4.98 -5.97 -6.96 -7.94 | -8.91 -9.88
1C -0.99 -1.98 -2.99 -3.97 -4.98 -5.97 -6.95 -7.94 | -8.92 -9.89
2A -1.01 -2.00 -2.99 -3.99 -4.96 -5.96 -6.93 -7.91 -8.88 -9.86
2B -0.97 -1.96 -2.96 -3.97 -4.97 -5.95 -6.94 -7.94 | -8.93 -9.90
1190526- 2C -0.99 -1.97 -2.97 -3.96 -4.95 -5.95 -6.93 -7.92 -8.89 -9.86

A 3A -1.00 -2.00 -2.99 -4.00 -4.99 -5.99 -6.97 -7.95 -8.93 -9.92
3B -1.01 -1.99 -2.99 -3.99 -4.99 -5.98 -6.96 -7.95 -8.91 -9.89
3C -1.00 -2.00 -2.99 -3.97 -4.95 -5.94 | -6.88 -7.85 -8.79 -9.70
4A -0.99 -1.97 -2.98 -3.98 -4.96 -5.95 -6.93 -7.93 -8.89 -9.87
4B -1.00 -1.98 -2.99 -4.00 -4.99 -5.98 -6.97 -7.96 -8.92 -9.92
4C -1.00 -2.00 -3.00 -4.00 -4.99 -6.00 -6.98 -7.96 -8.95 -9.92

1A -1.01 -1.98 -2.96 -3.95 -4.94 -5.93 -6.93 -7.93 -8.85 -9.82
1B -1.01 -1.97 -2.98 -3.96 -4.95 -5.95 -6.97 -7.97 -8.89 -9.86
1C -1.01 -1.98 -2.97 -3.98 -4.96 -5.96 -7.00 -8.00 | -8.89 -9.89
2A -0.99 -1.96 -2.94 | -3.95 -4.92 -5.91 -6.95 -7.92 -8.88 -9.85
2B -1.01 -1.98 -2.97 -3.96 -4.95 -5.92 -6.95 -7.94 | -8.87 -9.85
1190935- 2C -1.01 -1.98 -2.97 -3.96 -4.95 -5.91 -6.96 -7.93 -8.89 -9.85

B 3A -1.02 -1.99 -2.98 -3.97 -4.97 -5.95 -6.98 -7.93 -8.91 -9.90
3B -1.00 -1.98 -2.97 -3.95 -4.97 -5.94 | -6.96 -7.91 -8.90 -9.88
3C -1.04 -2.00 -3.01 -4.00 -5.01 -5.99 -7.02 -7.96 -8.96 -9.93
4A -1.01 -1.99 -2.96 -3.96 -4.95 -5.93 -6.93 -7.92 -8.89 -9.87
4B -1.00 -1.98 -2.96 -3.96 -4.96 -5.94 | -6.92 -7.91 -8.87 -9.85
4C -1.00 -1.99 -2.98 -3.97 -4.96 -5.94 | -6.97 -7.90 | -8.91 -9.88

1A -1.00 -2.00 -2.99 -3.98 -4.97 -5.97 -6.94 -7.93 -8.91 -9.87
1B -1.00 -1.99 -2.98 -3.97 -4.97 -5.97 -6.92 -7.93 -8.89 -9.86
1C -1.00 -1.99 -2.98 -3.98 -4.97 -5.96 -6.95 -7.94 | -8.91 -9.87
2A -1.00 -2.00 -2.98 -3.98 -4.99 -5.98 -6.95 -7.96 -8.93 -9.89
2B -1.00 -1.99 -2.99 -3.97 -4.97 -5.97 -6.95 -7.94 | -8.93 -9.89
1190526- 2C -1.00 -1.97 -2.98 -3.97 -4.97 -5.96 -6.95 -7.94 | -8.91 -9.88

B 3A -1.00 -2.02 -3.00 -3.99 -4.98 -5.97 -6.95 -7.94 | -8.92 -9.88
3B -1.00 -2.00 -3.00 -3.97 -4.97 -5.97 -6.94 -7.93 -8.89 -9.87
3C -0.99 -1.99 -2.97 -3.98 -4.97 -5.95 -6.92 -7.90 | -8.88 -9.83
4A -1.00 -2.00 -2.99 -3.98 -4.99 -5.99 -6.97 -7.97 -8.94 -9.91
4B -0.99 -1.99 -2.99 -3.97 -4.96 -5.97 -6.94 -7.94 | -8.91 -9.86
4C -1.00 -2.00 -2.98 -3.97 -4.97 -5.97 -6.94 -7.93 -8.90 -9.86

8.2.4  Conclusion- PendoTECH sensors can accurately measure pressure down to -10 psi
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8.3 Gamma compatibility

8.3.1  Procedure- 16 sensors from 4 different lots were tested with a high accuracy gauge. Each sensor was
connected to the PendoTECH TFF Process Control System and after at least 10 minutes, the sensor
readings were taken as compared to the gauge pressure at pressures up to 75 psi. All of the sensors were
then exposed to a minimum gamma radiation dose of 25 kGy and then the pressure readings were measured
again. The two actual doses were minimum of 30.6 and 27.9 kGy for a cumulative exposure of minimum
of 58.5 kGy.

8.3.1.1 Calibrated Pressure Gauge Used: Model# Druck DP1104, Serial #: 2460830 (Cert in Appendix N)
8.3.1.2  Acceptance criteria- Repeatability target was less than 0.5psi
8.3.2  Data Summary (raw data on file at PendoTECH).

Sensor Pressure Difference After 1X and 2X Gamma Exposure at Set Gauge Pressure

Lot #1- sensor #1 Lot #1- sensor #2 Lot #1- sensor #3 Lot #1- sensor #4
Gauge 1 X | 2X 1 X | 2X 1 X | 2X 1 X | 2X
Pressure Gamma | Gamma Gamma | Gamma Gamma | Gamma Gamma | Gamma
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
5.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0
10.00 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
15.00 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
20.00 -0.1 -0.1 0.0 0.0 -0.1 -0.1 0.0 -0.1
22.00 -0.1 0.1 0.0 -0.1 -0.1 -0.1 0.0 -0.1
25.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 -0.1 -0.2
30.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.1
35.00 -0.1 -0.1 0.0 -0.1 -0.1 -0.2 -0.1 -0.1
40.00 0.0 -0.2 0.0 -0.1 0.0 -0.1 0.0 -0.1
45.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.1
50.00 -0.1 -0.2 -0.1 -0.2 -0.1 -0.1 0.0 -0.1
55.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.1
60.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.1
65.00 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.2
70.00 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.2
75.00 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 -0.1
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Sensor Pressure Difference After 1X and 2X Gamma Exposure at Set Gauge Pressure

Lot #2- sensor #1 Lot #2- sensor #2 Lot #2- sensor #3 Lot #2- sensor #4
Presaue Coris | Gy Gamma | Gamma e fe Gamma | Gamma
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
10.00 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
15.00 0.0 -0.1 -0.1 |00 0.0 0.0 0.0 -0.1
20.00 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
22.00 0.0 0.0 -01 |00 0.0 0.0 0.0 -0.1
25.00 0.0 -0.1 -01 |00 0.0 0.0 0.0 -0.1
30.00 0.0 0.0 -0.1 |00 0.0 0.0 0.0 -0.1
35.00 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
40.00 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1
45.00 0.0 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1
50.00 0.1 -0.1 0.0 -0.1 0.0 0.0 0.0 -0.1
55.00 0.1 0.0 -0.1 |00 0.1 0.0 0.1 -0.1
60.00 0.1 0.0 0.0 0.0 0.1 0.0 0.0 -0.1
65.00 0.1 0.0 0.0 0.0 0.1 0.0 0.0 -0.1
70.00 0.1 -0.1 0.0 -0.1 0.1 0.1 0.0 -0.1
75.00 0.1 0.1 0.0 0.0 0.1 0.1 0.0 -0.1
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Sensor Pressure Difference After 1X and 2X Gamma Exposure at Set Gauge Pressure

Lot #3- sensor #1 Lot #3- sensor #2 Lot #3- sensor #3 Lot #3- sensor #4
Presaure Gamma | Gamma Gamma | Gamma Gamma. | Gamma Gamma | Gamma
(psi) (psi) | (psi) (psi) | (psi) (psi) | (psi) (psi) | (psi)
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20.00 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
22.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30.00 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
35.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
40.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45.00 0.0 0.0 0.0 -0.1 0.0 -0.1 0.1 0.0
50.00 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
55.00 0.0 0.0 0.1 -0.1 0.1 0.0 0.1 0.0
60.00 0.0 -0.1 0.1 0.1 0.1 0.1 0.1 0.0
65.00 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0
70.00 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0
75.00 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0
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Sensor Pressure Difference After 1X and 2X Gamma Exposure at Set Gauge Pressure

Lot #4- sensor #1 Lot #4- sensor #2 Lot #4- sensor #3 Lot #4- sensor #4
Gauge 1 XxX[a2x 1 X[2x 1 X[a2x 1 X[2x
Pressure Gamma | Gamma Gamma | Gamma Gamma | Gamma Gamma | Gamma
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22.00 0.1 0.0 0.0 0.0 0.0 0.0 0.0
25.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30.00 0.0 0.0 0.1 0.0 0.0 0.0 0.0
35.00 0.1 0.0 0.1 0.0 0.0 0.0 0.0
40.00 0.1 0.0 0.1 0.0 0.0 -0.1 | 0.0
45.00 0.1 0.0 0.1 0.1 0.0 0.0 0.0
50.00 0.1 0.0 0.1 0.1 0.0 0.0 -0.1
55.00 0.1 0.0 0.1 0.1 0.0 0.1 0.0
60.00 0.2 0.0 0.2 0.0 0.0 0.1 0.0
65.00 0.1 0.1 0.2 0.1 0.1 0.1 0.1
70.00 0.0 0.1 0.2 0.1 0.1 0.0 0.1
75.00 0.2 0.1 0.2 0.2 0.2 0.1 0.1
8.3.3 Conclusions- All sensors meet the acceptance criteria after exposure to at least 58.5 Kgy, therefore they

are compatible with up to 50 kGy.

8.4 Sensor reading performance 53 months post gamma

8.4.1

Procedure- The same sensors that were exposed to > 50 kilograys and used in the initial gamma
compatibility qualification testing (data in Section 8.2), were then retested after 53 months on the shelf at

room temperature. After at least 10 minutes warm-up, a calibrated gauge was used to measure applied

pressure and the sensors were read by a PendoTECH Process Control System up to their specified accuracy

range of 60 psi.
8.4.1.1 Calibrated Pressure Gauge: Model# Druck DP1104, Serial #: 2936090 (Cert in Appendix R)

8.4.1.2  Acceptance Criteria- Repeatability target was less than 0.5psi
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8.4.2

Data Summary (raw data on file at PendoTECH)-

Single Use Sensor Pressure Differences in Readings 53 months After Receiving a Gamma Irradiation Exposure of Greater than 58.5 kGy

Time = Zero is August 5, 2007

Retest Date is January 7, 2012

PSI-
Gauge Lot#1 Lot#2 Lot#3 Lot#4
Pressure 1 2 3 1 2 3 1 2 3 1 2 3
0 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
5 -0.03 | -0.02 | -0.01 | -0.01 | -0.03 | 0.00 | 0.02 0.00 0.01 0.02 0.00 0.01
10 -0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
15 -0.07 | -0.07 | -0.05 | -0.03 | 0.00 | 0.02 | 0.03 0.01 0.02 0.04 0.06 0.02
20 -0.11 | -0.09 | -0.11 | -0.07 | -0.04 | 0.03 | 0.04 | -0.01 | -0.01 | 0.03 0.02 0.00
25 -0.09 | -0.06 | -0.03 | -0.03 | 0.02 | 0.07 | 0.06 0.01 0.04 0.07 0.10 0.04
30 -0.07 | -0.06 | -0.06 | 0.01 | 0.01 | 0.06 | 0.05 0.01 0.04 0.07 0.11 0.05
35 -0.09 | -0.11 | -0.12 | 0.02 | 0.03 | 0.04 | 0.08 0.03 0.04 0.10 0.10 0.05
40 -0.12 | -0.09 | -0.10 | -0.03 | 0.01 | 0.08 | 0.11 0.04 0.08 0.12 0.13 0.06
45 -0.11 | -0.09 | -0.05 | 0.00 | 0.01 | 0.10 | 0.04 | -0.01 | 0.05 0.09 0.15 0.03
50 -0.13 | -0.11 | -0.04 | 0.06 | 0.06 | 0.11 | 0.09 0.09 0.10 0.13 0.23 0.12
55 -0.10 | -0.08 | -0.07 | 0.03 | 0.02 | 0.09 | 0.07 0.04 0.11 0.14 0.20 0.11
60 -0.12 | -0.09 | -0.05 | 0.06 | 0.08 | 0.10 | 0.09 0.09 0.14 0.17 0.21 0.12
8.4.3  Conclusions- All sensors meet the acceptance criteria after exposure to >50 kGy and aged 53 months and

therefore are compatible with up to 50 kGy and function correctly after 53 months of aging.

8.5 Pressure limit of 75 psi

851

8.5.2

8.5.1.1

Procedure- Nine sensors from 3 different lots were tested with a high pressure testing system to 150 psi.
The final test pressure for sensors that did not burst or leak was recorded.
NOTE: Data does not qualify the sensors with luer inlet/outlet- fitting susceptible to disengagement at

higher pressures.

Acceptance criteria- All must past test

Raw Data and Data Summary

Product Description:

Part Number: PRESS-N-050

Single Use Pressure Sensor, non-sterile, polycarbonate, 0.50 inch hose barb

Lot Number Final test pressure- Final test pressure- Final test pressure-
Sensor #1- all in psi Sensor #2- all in psi Sensor #3- all in psi Result for Lot
1070088 151.19 156.20 158.38 All pass- no burst or
leak
1070444 156.87 158.07 158.36 All pass- no burst or
leak
1070568 158.03 158.80 157.98 All pass- no burst or

leak
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Product Description;

Part Number: PRESS-N-100

Single Use Pressure Sensor, non-sterile, polycarbonate, 1 inch hose barb

Lot Number Final test pressure- Final test pressure- Final test pressure-
Sensor #1- all in psi Sensor #2- all in psi Sensor #3- all in psi Result for Lot
1070663 160.20 160.20 160.17 All pass- no burst or
leak
1070664 160.29 160.26 160.24 All pass- no burst or
leak
1070665 154.73 160.49 155.06 All pass- no burst or

leak

Product Description;

Part Number: PREPS-N-000

Single Use Pressure Sensor, non-sterile, polysulfone , luer inlet/outlet

Lot Number Final test pressure- Final test pressure- Final test pressure-
Sensor #1- all in psi Sensor #2- all in psi Sensor #3- all in psi Result for Lot
1080555 155.11 152.58 152.50 All pass- no burst or
leak
1081636 159.99 160.02 160.00 All pass- no burst or
leak
1090538 160.06 159.94 159.99 All pass- no burst or

leak

8.5.3

Conclusions- All sensors meet the acceptance criteria and therefore can handle exposure to 75 psi.

8.6 Lower pressure limit of -11.5 psi

Procedure- Gamma treated luer style pressure sensors were used for this experiment. A manifold of 4
sensors from 3 different lots (12 total) was connected to a PendoTECH Filter Screening System, which
accepts 12 pressure inputs. Using a vacuum pump, all 12 sensors were exposed to -11.5 PSI for 6 hours.
These sensors were then taken to 60 PSI, isolated to check for leaks, and also tested for functionality.

8.6.1

8.6.1.1

8.6.1.2

8.6.2

XP2i, Serial# 364027 (Certs in Appendix O &P)

Raw Data and Data Summary

Calibrated Pressure Gauges Used: Model# Druck DP1104, Serial #: 2936090 and Model# Crystal

Acceptance criteria- All must past leak test, and still function (read pressure)

Product Description:

Disposable Pressure Sensor, polycarbonate, luer connection

Part Number: PRESS-S-000 3 lots of 4 sensors each gamma irradiated in the range of 40-45 kGy.

Lot Number Sensor #1 Sensor #2 Sensor #3 Sensor #4 Result for Lot

1131140 Pass Pass Pass Pass All pass- no leaks
and sensor still
functioning

1131350 Pass Pass Pass Pass All pass- no leaks
and sensor still
functioning

1132283 Pass Pass Pass Pass All pass- no leaks
and sensor still
functioning

8.6.3

Conclusions- All sensors meet the acceptance criteria therefore can handle exposure to -11.5 psi.
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8.7 Temperature Range of 2° C
Procedure- In order to qualify the accuracy of pressure readings to a lower temperature limit of 2° C, 12

8.7.1

gamma
female)

treated luer pressure sensors, four each from three lots, were assembled end to end (Luer male to
in a manifold configuration and connected to a PendoTECH Filter Screening System, which has a

2.5V excitation. Baseline pressure data was recorded at room temperature with a calibrated pressure gauge
at0, 5, 10, 20, 30, 50, and 60 psi. After recording pressure values at room temperature, these sensors were
then placed in a freezer (approximately -18 °C) for 3 hours. To keep the sensors cold during further testing,
an ice water bath was created and a temperature sensor was attached in line with the pressure sensors to
monitor the flow path temperature during the experiment. The sensor manifold was then submerged into
the ice water bath, and pressure readings were recorded at the same pressure test points as before.

8.7.11
8.7.1.2

8.7.13

Raw Data and Data Summary-

8.7.2

Calibrated Pressure Gauge Used: Model# Druck DP1104, Serial #: 2936090 (Cert in Appendix Q)

Calibrated Temperature Monitor Used: Model# OAKTON TEMP340, Serial #: 570165 (Cert in
Appendix S)

Acceptance criteria- All sensors must remain within pressure accuracy specifications.

Part Number: PRESS-S-000
Product Description: Single Use Pressure Sensor, sterile, polycarbonate, luer inlet/outlet

Test Condition: Room Temperature (22 °C)

Lot 1132283 Lot 1131350 Lot 1131140

PSI-

Gauge 1 2 3 4 1 2 3 4 1 2 3 4
Pressure

5.00 5.03 5.04 5.03 5.02 4,98 5.01 5.02 5.02 5.02 5.01 5.00 5.02
10.00 10.08 | 10.13 | 10.12 | 10.12 | 10.04 | 10.08 | 10.12 | 10.10 | 10.10 | 10.08 | 10.09 | 10.10
20.00 20.19 | 20.23 | 20.23 | 20.23 | 20.14 | 20.21 | 20.25 | 20.25 | 20.21 | 20.15 | 20.23 | 20.25
30.00 30.10 | 30.13 | 30.18 | 30.12 | 30.05 | 30.14 | 30.13 | 30.21 | 30.17 | 30.00 | 30.21 | 30.16
50.00 50.73 | 50.66 | 50.93 | 50.32 | 50.72 | 50.78 | 50.37 | 51.01 | 51.05 | 50.36 | 51.21 | 50.56
60.00 61.21 | 61.06 | 61.52 | 60.38 | 61.27 | 61.27 | 60.50 | 61.58 | 61.70 | 60.65 | 62.02 | 60.79

Part Number: PRESS-S-000
Product Description: Single Use Pressure Sensor, sterile, polycarbonate, luer inlet/outlet
Test Condition: Cold Temperature (both fluid path and ambient at 2 °C)

Lot 1132283 Lot 1131350 Lot 1131140
PSI-
Gauge 1 2 3 4 1 2 3 4 1 2 3 4
Pressure
5.00 5.01 5.04 5.05 5.03 5.02 5.03 5.06 5.04 4.99 4.95 5.07 5.03
10.00 10.08 | 10.12 10.14 | 10.14 | 10.09 | 10.12 10.15 | 10.15 | 9.85 9.91 10.16 | 10.14
20.00 20.16 | 20.21 20.24 | 20.30 | 20.26 | 20.39 20.52 | 20.48 | 19.89 | 19.99 | 20.37 | 20.24
30.00 30.10 | 30.15 30.21 | 30.13 | 30.10 | 30.17 30.16 | 30.23 | 29.86 | 29.72 | 30.28 | 30.17
50.00 50.76 | 50.74 51.04 | 50.38 | 50.82 | 50.88 50.44 | 51.08 | 50.77 | 50.13 | 51.35 | 50.64
60.00 61.29 | 61.16 61.65 | 60.47 | 61.39 | 61.39 60.62 | 61.70 | 61.49 | 60.45 | 62.20 | 60.93
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Data Summary of Change in Pressure from Room temperature to 2 °C

Lot 1132283 Lot 1131350 Lot 1131140
PSI-
Gauge 1 2 3 4 1 2 3 4 1 2 3 4
Pressure

5.00 -0.02 | 0.00 0.02 0.01 0.04 | 0.02 0.04 |0.02 -0.03 | -0.06 | 0.07 0.01
10.00 | 0.00 -0.01 0.02 0.02 0.05 0.04 0.03 0.05 -0.25 | -0.17 | 0.07 0.04
20.00 | -0.03 | -0.02 0.01 0.07 0.12 0.18 0.27 0.23 -0.32 | -0.16 | 0.14 -0.01
30.00 | 0.00 0.02 0.03 0.01 0.05 0.03 0.03 0.02 -0.31 | -0.28 | 0.07 0.01
50.00 | 0.03 0.08 0.11 0.06 0.10 0.10 0.07 0.07 -0.28 |-0.23 | 0.14 | 0.08
60.00 | 0.08 0.10 0.13 0.09 0.12 0.12 0.12 0.12 -0.21 | -0.20 | 0.18 0.14

8.7.3  Conclusions- All sensors meet the acceptance criteria and therefore are accurate at 2° C. There is no
significant deviation in pressure reading.

8.8 Five Year shelf life: Sensor Integrity- Burst Testing

8.8.1  Procedure- In order to qualify the products for a five year shelf life, twelve polysulfone sensors from six
different lots were tested for leaks or burst upon exposure to 150+ psi after storage for 5 years at ambient
conditions and then gamma irradiation at 30-40 kGy.

8.8.1.1  Acceptance Criteria- No burst and leak rate less than 0.01 psi per second

8.8.2  Data Summary-

Final Test Burst/ Leak
Sensor Lot # S/N Pressure (psi) Result
1 1132694 78 161.19 Pass
2 1132518 51 161.23 Pass
3 1132694 77 161.27 Pass
4 1132518 52 161.17 Pass
5 1132694 76 161.18 Pass
6 1132518 53 161.21 Pass
7 1132694 79 161.19 Pass
8 1133155 26 161.24 Pass
9 1132715 105 161.18 Pass
10 1132715 104 161.17 Pass
11 1131209 26 160.34 Pass
12 1132789 26 161.20 Pass

8.8.3  Conclusions- All sensors meet the acceptance criteria and therefore are qualified for a five year shelf life.
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8.9 Five Year Shelf Life: Sensor Accuracy- Performance after 5 years storage, and following gamma

radiation
8.9.1  Procedure- 12 of part number PREPS-N-050 were taken from 6 different lots and stored at room

temperature. After 5 years, the sensors were retested for accuracy to compare with their original NIST
traceable data. After at least 10 minutes warm-up, a calibrated gauge was used to measure applied pressure
and the sensors were read by a PendoTECH Process Control System every 10 psi from 0 to 60 psi. These
sensors were then gamma irradiated with a dose of 40 kiloGrays. Post gamma treatment, the same
procedure was performed to measure sensor accuracy and compare with pre-gamma readings.

8.9.1.1 Calibrated Pressure Gauge: Model# Druck DPI 104, S/N 3674169 (Cert in Appendix S)

8.9.1.2 Acceptance Criteria- Repeatability target was AP less than 0.5 psi; Sensors remain within
PendoTECH’s standard accuracy claim:

Better than +/- 2% of reading in the range of 0 to 6 psi

Better than +/- 3% of reading in the range of 6 to 30 psi
In range of 30 to 60 psi, typically better than +/- 5% of reading

8.9.2  Data Summary :
Single Use Sensor Pressure Difference in Readings After a 5 Year Shelf Life

Time Zero Test Date: 2013 Retest Date: February 2019
Gauge Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot #
Pressure | 1132715 | 1132715 | 1132694 | 1132694 | 1132694 | 1132694 | 1132518 | 1132518 | 1132518 | 1132789 | 1133155 | 1131209
(psi) SIN: SIN: SIN: SIN: SIN: SIN: SIN: SIN: SIN: SIN: SIN: SIN:
104 105 76 77 78 79 51 52 53 26 26 26
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.04 0.05 0.02 0.00 -0.01 0.02 0.00 -0.03 0.02 -0.01 -0.04 0.04
20 0.06 0.05 0.08 -0.06 -0.04 0.01 0.02 -0.02 0.01 0.03 -0.04 0.01
30 0.04 0.06 0.05 -0.03 -0.02 0.00 0.01 -0.03 0.05 0.05 0.01 0.03
40 0.07 0.10 0.09 -0.02 -0.03 -0.03 0.03 0.03 0.05 0.12 -0.02 X
50 0.12 0.11 0.12 0.09 0.03 0.03 0.02 0.02 0.06 0.06 0.11 X
60 0.11 0.12 0.07 0.11 0.01 0.03 0.02 0.03 0.03 0.13 0.05 X

X = Data not available
All values are differences in pressure (AP)

Single Use Sensor Pressure Difference in Readings Post Gamma Irradiation after 5 Year Shelf Life
Pre Gamma Test Date: February 2019 Post Gamma Test Date: March 2019

Gauge Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot # Lot #
Pressure | 1132715 | 1132715 | 1132694 | 1132694 | 1132694 | 1132694 1132518 1132518 | 1132518 | 1132789 | 1133155 | 1131209
(psi) SIN: SIN: SIN: SIN: SIN: SIN: | onTey | SIN: SIN: SIN: SIN: SIN:

104 105 76 77 78 79 ’ 52 53 26 26 26
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.03 -0.01 0.00 0.03 0.02 0.01 0.07 0.07 0.03 0.02 0.06 -0.02
20 0.02 0.06 -0.01 0.12 0.11 0.02 0.09 0.10 0.06 0.00 0.09 0.03
30 0.03 0.06 0.04 0.13 0.06 0.08 0.08 0.06 0.06 0.03 0.07 0.05
40 0.05 0.07 0.05 0.15 0.15 0.11 0.14 0.09 0.10 0.01 0.14 0.11
50 0.08 0.13 0.08 0.11 0.17 0.16 0.20 0.15 0.14 0.08 0.07 0.10
60 0.14 0.16 0.19 0.14 0.20 0.20 0.22 0.17 0.18 0.04 0.11 0.06

All values are differences in pressure (AP)
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8.9.3  Raw Data- The data below represents the raw data collected, which was used to generate the tables above.
Original refers to the time zero data of the pressure sensors, which was taken from the NIST traceable
certificates created during manufacturing in 2013. Pre Gamma denotes the pressure readings recorded
following 5 years of storage at ambient conditions (February 2019). Lastly, Post Gamma represents the
pressure readings measured after receiving 40 kGys of gamma irradiation dose (March 2019).

Pressure Reading (psi)

Lot Number Serial Number Time
10 20 30 40 50 60

Original 10.01 20.14 30.13 40.45 51.05 61.79

1132715 104 Pre Gamma 10.05 20.20 30.17 40.52 51.17 61.90
Post Gamma | 1 og 20.22 30.20 40.57 51.25 62.04

Original 10.04 20.13 29.95 39.92 49.91 59.84

1132715 105 Pre Gamma 10.09 20.18 30.01 40.02 50.02 59.96
Post Gamma | 19 og 20.24 30.07 40.09 50.15 60.12

Original 10.07 20.17 29.98 39.97 49.97 59.89

1132694 76 Pre Gamma 10.09 20.25 30.03 40.06 50.09 59.96
Post Gamma 10.09 20.24 30.07 40.11 50.17 60.15

Original 10.07 20.18 30.09 40.24 50.50 60.77

1132694 77 Pre Gamma | 1907 20.12 30.06 40.22 50.59 60.88
Post Gamma 10.10 20.24 30.19 40.37 50.70 61.02

Original 10.06 2014 | 29.95 39.80 | 49.68 59.48

1132694 78 Pre Gamma 10.05 20.10 29.93 39.77 49.71 59.49

Post Gamma | 19 7 20.21 29.99 39.92 49.88 59.69

Original 10.06 20.19 30.08 40.31 50.61 60.99

1132694 79 Pre Gamma 10.08 20.20 30.08 40.28 50.64 61.02

PostGamma | 19,09 20.22 30.16 40.39 50.80 61.22

Original 10.00 20.07 29.91 39.78 49.75 59.65

arsis 51 Pre Gamma 10.00 20.09 29.92 39.81 49.77 59.67
PostGamma | 1907 20.18 30.00 39.95 49.97 59.89

Original 10.02 20.07 29.87 39.69 49.60 59.41

1132518 52 Pre Gamma 9.99 20.05 29.84 39.72 49.62 59.44
Post Gamma | 10,06 20.15 29.90 39.81 49.77 59.61

Original 10.05 20.16 29.99 40.04 50.20 60.30

1132518 53 Pre Gamma 10.07 20.17 30.04 40.09 50.26 60.33

Post Gamma | 19 19 20.23 30.10 40.19 50.40 60.51
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Original 10.04 20.13 30.04 40.21 50.56 60.89
1132789 26 Pre Gamma 10.03 20.16 30.09 40.33 50.62 61.02
PostGamma | 1005 20.16 30.12 40.34 50.70 61.06
Original 10.06 20.18 30.09 40.24 50.50 60.81
1133155 26 Pre Gamma 10.02 20.14 30.10 40.22 50.61 60.86
Post Gamma | 1 og 20.23 30.17 40.36 50.68 60.97

Original 10.06 20.19 30.16 X X X
1131209 26 Pre Gamma 10.10 20.20 30.19 40.44 51.02 61.74
PostGamma | 1008 20.23 30.24 40.55 51.12 61.80

X = Data not available
8.9.4  Conclusion: All sensors met acceptance criteria and are suitable for a 5 year shelf life

8.10 Sensor Use in Continuous Bioprocesses

8.10.1 Procedure- Two experiments were performed in order to validate the robustness of PendoTECH’s Single

Use Pressure Sensors and qualify them for use in continuous bioprocesses. In the first experiment, 12x post

> 40 kGy gamma irradiated pressure sensors from 3 different lots (PRESS-S-000 Lot#’s 1152607 and

1151819 and PREPS-N-000 Lot # 1161066), were exposed to a constant 3.5 bar (50.76 psi) for 7 days. The

sensors were checked for accuracy at 0.5, 1, 2, and 4 bar (7.25, 14.5, 29, and 58 psi) after 0, 80, and 168

hours of exposure. In a second experiment, same exact pressure sensors were continuously exposed to 10
psi (0.69 bar) for 93 consecutive days. Afterwards, the sensors were evaluated across their entire pressure

range (0-60 psi). Both experiments used a PendoTECH Normal Flow Filtration System (NFFSS) to read

the pressure sensors with a calibrated pressure gauge used as a reference. Gamma Certificate can be found

in Appendix T.

8.10.1.1 Calibrated Pressure Gauge: Model# Druck DPI 104, S/N 4396848 (Cert in Appendix U)

8.10.1.2 Acceptance Criteria: Pressure sensor accuracy specifications-

0 to 6 psi: £ 2% of reading
6 to 30 psi: £ 3% of reading
30 to 60 psi: Typically better than + 5% of reading
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8.10.2 Data summary:

Accuracy at Constant 3.5 Bar- Time = 0 hours
Applied Pressure (bar)

0 0.5 1 2 4
0.00 0.51 1.01 2.01 4.07
0.00 0.51 1.01 2.02 4.14
0.00 0.50 1.01 2.02 4.20
0.00 0.50 1.01 2.01 4.17
0.00 0.50 1.01 2.02 4.14
0.00 0.51 1.01 2.02 4.14
0.00 0.51 1.01 2.02 4.15
0.00 0.50 1.01 2.01 4.13
0.00 0.50 1.01 2.01 4.14
0.00 0.50 1.01 2.02 4.14
0.00 0.51 1.01 2.02 4.16
0.00 0.50 1.01 2.02 4.16
2% 3% 3% 3% 5%
0.00 0.02 0.03 0.06 0.20

Accuracy at Constant 3.5 Bar- Time = 80 hours
Applied Pressure (bar)

0 0.5 1 2 4
0.00 0.51 1.01 2.01 4.07
0.00 0.51 1.01 2.01 4.14
0.00 0.51 1.01 2.02 4.19
0.00 0.50 1.01 2.01 4.17
0.00 0.50 1.01 2.01 4.13
0.00 0.50 1.01 2.02 4.13
0.00 0.51 1.01 2.02 4.15
0.00 0.50 1.01 2.01 4.13
0.00 0.50 1.01 2.02 4.14
0.00 0.51 1.01 2.02 4.14
0.00 0.51 1.01 2.02 4.16
0.00 0.51 1.01 2.02 4.15
2% 3% 3% 3% 5%
0.00 0.02 0.03 0.06 0.20
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Accuracy at Constant 3.5 Bar- Time = 168 hours

Applied Pressure (bar)

0 0.5 1 2 4
0.00 0.51 1.01 2.01 4.07
0.00 0.51 1.01 2.01 4.14
0.00 0.50 1.01 2.02 4.19
0.00 0.50 1.01 2.01 4.17
0.00 0.50 1.01 2.01 4.13
0.00 0.50 1.01 2.02 4.13
0.00 0.51 1.01 2.02 4.15
0.00 0.50 1.01 2.01 4.13
0.00 0.50 1.01 2.02 4.14
0.00 0.50 1.01 2.02 4.15
0.00 0.51 1.01 2.02 4.16
0.00 0.51 1.01 2.02 4.16
2% 3% 3% 3% 5%
0.00 0.02 0.03 0.06 0.20

Accuracy at Constant 10 psi over 93 Days

Average Minimum Maximum

Pressure (psi) Range (psi) Range (psi)
10.03 9.94 10.12
10.01 9.92 10.10
10.00 9.91 10.09
9.93 9.85 10.04
10.02 9.95 10.11
10.01 9.94 10.11
10.04 9.97 10.15
10.01 9.93 10.09
9.99 9.88 10.08
10.00 9.89 10.10
10.01 9.90 10.11
10.01 9.91 10.10

3% 3% 3%

0.30 9.70 10.30
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8.10.3

Pressure Accuracy Verification Post 93 Days*

Applied Pressure (psi)

0 5 10 20 30 40 50 60

-0.03 4.99 10.10 20.17 30.09 40.29 50.58  61.09
-0.04 4.97 10.05 20.19 30.09 4056  51.22  62.15
-0.04 4.95 10.08 20.22 30.21  40.85 5178  62.99
-0.05 4.93 10.01 20.05 30.10 4049 5152 62.67
-0.02 4.99 10.07 20.20 30.15 4048 5129 62.17
-0.03 4.99 10.07 20.19 30.13 4050 5126  62.14
-0.02 4.99 1013 20.19 30.28 40.72 5133  62.32
-0.03 4.98 10.07  20.12 30.17 4041 5111 6193
-0.01 4.98 10.03 20.12 30.17 4046 5126 62.14
-0.04 4.98 10.09 20.14 30.16  40.67 5135 62.29
-0.03 5.00 10.10 20.16 30.18  40.72 5144 6252
-0.01 5.00 10.06  20.19 30.27  40.72 5144  62.42

- 2% 3% 3% 3% 5% 5% 5%

0.10 0.30 0.60 0.90 2.00 2.50 3.00

*Sensors not re-tared prior to accuracy verification

Conclusion: PendoTECH pressure sensors remain well within their accuracy specifications after use for
extended periods of time, qualifying them for use in continuous bioprocess applications.
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8.11 X-ray Compatibility
8.11.1 Accuracy Testing

8.11.1.1 Procedure- 22x Pressure sensors from 3 different lots (7x PREPS-N-000 from Lot#1203163, 8x
PRESS-S-000 from Lot# 1210050, and 7x PREPS-N-025 from Lot#1191570) were tested for
accuracy across their full pressure range (0 to 60 psi). All sensors were X-ray irradiated with a dose
>50 kGy. Sensors were connected inline with a calibrated pressure gauge as a reference for the
pressure readings. The pressure sensors were read using a PendoTECH PressureMAT (Model
PMAT2P, SN:22935).

8.11.1.2 Calibrated Pressure Gauge: Model# DigiSense, Serial# 1912310225 Last Cal: 8/24/2021 (Cert in
Appendix W)

8.11.1.3 Acceptance Criteria:

All readings within PendoTECH’s Pressure Sensor Accuracy Specification:
0 to 6 psi: £2% of reading
6 to 30 psi: £3% of reading
30 to 60 psi: Typically better than £5% of reading*
*Sensors used for qualification were manufactured according to previous accuracy specification

8.11.1.4 Data Summary:

Post X-ray Results

Gauge Pressure (psi)
Serial 10 20 30 40 50 60
Part Number | Lot Number Number | Readi Readi Readi Readi Read cead
eadin eadin eadin eadin eadin eadin
. 6 % Error . 8 % Error . 8 % Error ) 8 % Error ) J % Error ) i % Error
(psi) (psi) (psi) (psi) (psi) (psi)

PREPS-N-000| 1203163 35 10.03 0.30% 20.16 0.80% 30.17 0.57% 40.59 1.48% 51.29 2.58% 62.25 3.75%
PREPS-N-000| 1203163 36 10.02 0.20% 20.02 0.10% 30.17 0.57% 40.50 1.25% 51.06 2.12% 61.86 3.10%
PREPS-N-000| 1203163 37 10.05 0.50% 20.02 0.10% 30.14 0.47% 40.50 1.25% 51.20 2.40% 62.10 3.50%
PREPS-N-000| 1203163 38 10.04 0.40% 20.14 0.70% 30.14 0.47% 40.50 1.25% 51.13 2.26% 62.00 3.33%
PREPS-N-000| 1203163 39 10.01 0.10% 19.98 -0.10% 30.07 0.23% 40.43 1.08% 51.11 2.22% 61.99 3.32%
PREPS-N-000| 1203163 40 10.00 0.00% 19.96 -0.20% 30.11 0.37% 40.53 1.33% 51.34 2.68% 62.37 3.95%
PREPS-N-000| 1203163 41 10.03 0.30% 19.99 -0.05% 30.21 0.70% 40.75 1.88% 51.80 3.60% 63.21 5.35%
PRESS-N-000 | 1210050 26 10.01 0.10% 19.98 -0.10% 30.18 0.60% 40.72 1.80% 51.64 3.28% 62.94 4.90%
PRESS-N-000 | 1210050 27 10.04 0.40% 20.02 0.10% 30.18 0.60% 40.58 1.45% 51.20 2.40% 62.07 3.45%
PRESS-N-000 | 1210050 28 10.02 0.20% 20.00 0.00% 30.10 0.33% 40.30 0.75% 50.67 1.34% 61.18 1.97%
PRESS-N-000| 1210050 29 10.01 0.10% 20.00 0.00% 30.19 0.63% 40.57 1.43% 51.25 2.50% 62.22 3.70%
PRESS-N-000| 1210050 30 10.04 0.40% 20.07 0.35% 30.21 0.70% 40.52 1.30% 51.06 2.12% 61.74 2.90%
PRESS-N-000| 1210050 31 10.03 0.30% 20.08 0.40% 30.31 1.03% 40.86 2.15% 51.81 3.62% 63.04 5.07%
PRESS-N-000| 1210050 32 10.03 0.30% 20.04 0.20% 30.15 0.50% 40.44 1.10% 50.91 1.82% 61.58 2.63%
PRESS-N-000 [ 1210050 33 10.04 0.40% 20.06 0.30% 30.22 0.73% 40.62 1.55% 51.29 2.58% 62.25 3.75%
PREPS-N-025| 1191570 26 10.06 0.60% 20.06 0.30% 30.16 0.53% 40.33 0.82% 50.67 1.34% 61.08 1.80%
PREPS-N-025| 1191570 27 10.06 0.60% 20.08 0.40% 30.22 0.73% 40.50 1.25% 51.00 2.00% 61.62 2.70%
PREPS-N-025| 1191570 28 10.02 0.20% 20.02 0.10% 30.21 0.70% 40.65 1.63% 51.41 2.82% 62.47 4.12%
PREPS-N-025| 1191570 29 10.04 0.40% 20.07 0.35% 30.23 0.77% 40.62 1.55% 51.32 2.64% 62.21 3.68%
PREPS-N-025| 1191570 30 10.05 0.50% 20.07 0.35% 30.23 0.77% 40.62 1.55% 51.32 2.64% 62.21 3.68%
PREPS-N-025| 1191570 31 10.04 0.40% 20.05 0.25% 30.20 0.67% 40.55 1.37% 51.21 2.42% 62.12 3.53%
PREPS-N-025 1191570 32 10.01 0.10% 20.01 0.05% 30.01 0.03% 40.14 0.35% 50.45 0.90% 60.81 1.35%

8.11.1.5 Conclusion: All sensors were within PendoTECH’s accuracy claim and performed as expected, thus
qualifying the performance of PendoTECH Single Use Pressure Sensors Post X-ray Irradiation
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8.11.2 Leak and Burst Testing

8.11.2.1 Procedure- The integrity of 22x Pressure sensors from 3 different lots (7x PREPS-N-000 from
Lot#1203163, 8x PRESS-S-000 from Lot# 1210050, and 7x PREPS-N-025 from Lot#1191570) was
challenged following exposure to an X-ray Irradiation dose >50kGy. 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. Additionally, a subset of these sensors were burst tested a 150 psi while
also being inspected for leaks.

8.11.2.2 Calibrated Pressure Gauge: Model# DigiSense, Serial# 1912310225, Last Cal: 8/24/2021 (Cert in
Appendix W)
8.11.2.3 Acceptance Criteria:

Leak Test: Pressure Decay less than 0.03psi/second and no visual detection of leaks
Burst Test: No evidence of leaks or sensor damage after exposure to 150 psi

8.11.2.4 Data Summary:

Post X-ray Results
Lot Serial Initial Final Pressure
Part Number Number | Number Press.ure Press'ure AP D?cay
(psi) (psi) (psi/sec)
PREPS-N-025 1191570 29 62.24 62.21 0.03 0.0003
PREPS-N-025 1191570 28 62.51 62.46 0.05 0.0006
PREPS-N-025 1191570 27 61.63 61.60 0.03 0.0003
PREPS-N-025 1191570 32 60.88 60.85 0.03 0.0003
PREPS-N-025 1191570 30 62.25 62.18 0.07 0.0008
PREPS-N-025 1191570 26 61.35 61.33 0.02 0.0002
PREPS-N-025 1191570 31 62.20 62.13 0.07 0.0008
PRESS-S-000 1210050 33 62.26 61.50 0.76 0.0084
PRESS-S-000 1210050 32 61.58 60.76 0.82 0.0091
PRESS-S-000 1210050 31 63.05 62.31 0.74 0.0082
PRESS-5-000 1210050 29 62.29 61.49 0.8 0.0089
PRESS-S-000 1210050 26 62.92 62.02 0.9 0.0100
PRESS-5-000 1210050 27 62.04 61.20 0.84 0.0093
PRESS-5-000 1210050 28 61.27 60.65 0.62 0.0069
PRESS-S-000 1210050 30 61.72 60.97 0.75 0.0083
PREPS-N-000 1203163 41 63.29 63.00 0.29 0.0032
PREPS-N-000 1203163 39 62.01 61.75 0.26 0.0029
PREPS-N-000 1203163 35 62.10 61.87 0.23 0.0026
PREPS-N-000 1203163 36 61.75 60.97 0.78 0.0087
PREPS-N-000 1203163 40 62.46 62.28 0.18 0.0020
PREPS-N-000 1203163 38 61.90 61.67 0.23 0.0026
PREPS-N-000 1203163 37 62.11 61.89 0.22 0.0024
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Lot

Part Number Number Serial Number Observations

PRESS-S-000 1210050 29 No leaks or bursts
PRESS-S-000 1210050 27 No leaks or bursts
PRESS-S-000 1210050 30 No leaks or bursts
PRESS-S-000 1210050 32 No leaks or bursts
PRESS-S-000 1210050 28 No leaks or bursts
PREPS-N-000 1203163 35 No leaks or bursts
PREPS-N-000 1203163 36 No leaks or bursts
PREPS-N-000 1203163 37 No leaks or bursts
PREPS-N-000 1203163 38 No leaks or bursts
PREPS-N-000 1203163 39 No leaks or bursts

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

9.1 Appendix A- Assembled Sensor Certificate: Class VI post 40kGy gamma irradiation- Polycarbonate
(PRESS)

TOXIKON

RIGHT. FROM THE START.™

TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 9/17/2013
Address 3490 US Highway 1, Building 15F Technical Completion 10/18/2013
Princeton, NJ 08540
Contact Nick Troise Certificate Date 51182021
P.O. Number 2007374 Final Non-GLP Report 13-03587-G1
PendoTECH Polycarbonate Pressure
Test Article | Sensor after gamma rradiation at 43.3- Ratio 120 cm?20 mL
47.7 kGy
Lot/Batch# | 1131266 USP 0.9% Sodium Chioride for
; Injection (NaCl), Cottonseed Qil
Sterility Sterile Vehicles (CSO), 1 in 20 Ethanol in NaCl
Storage (EtOH), and Polyethylene Glycol
Condition Room Temperature 400 (PEG)
Study Class VI Test - USP Extraction | 70.+2°C for 24+ 2 hours
REFERENCES:

The study was conducted based upon the following references:

United States Pharmacopeia 38, National Formulary 31, 2013. <88 Biological Reactivity Tests, in Vivo.
ISONEC 17025, 2005, General Requirements for the Competence of Testing and Calibration Laboratories.
GENERAL PROCEDURE:

The extraction conditions were performed as stated above, Per Sponsor request, the device was not cut in areas that
would expose any Internal wires. The sample was prepared so that the white cable did not come into contact with the
extract vehicie. Prior to extraction, the test article was washed two times with 70 mL of sterile water for injection
(SWFI1). The test article sample prepared for extraction with CSO was dried at 50 +/- 2 C for 1 +/- 0.1 hour. The test
article extracts and corresponding blanks were injected systemically and intracutaneously in mice and rabbits,
respectively. The injections were in the amounts and routes set forth by USP, including the further dilution of the
extracts prepared with PEG, The animals were observed for signs of toxicity and skin reactivity for up to 72 hours
post treatment. In addition, the test article was implanted subcutaneously into rats for 14 days and observed
macroscopically for signs of hemorrhage, necrosis, discoloration, encapsulation, and infection. Per Sponsor request,
the test article was implanted as two components (T1 = snout portion of pressure sensor and T2 = polycarbonate
main body. For T1, the white chip backing was removed from the clear polycarbonate and discarded. The snout
portion of the polycarbonate containing black silicone was cut from the polycarbonate component.

RESULTS AND CONCLUSION:

None of the mice injected with the test article extracts exhibited any signs of toxicity in the Systemic Injection Test. In
addition, none of the rabbits injected intracutaneously with the test article extracts exhibited any signs of erythema, or
edema in both test and control sites and no signs of clinical toxicity. In both the Systemic and Intracutaneous Tests,
the controls were normal through 72 hours. Alsoe, the implant sites exhibited no significant signs of hemorrhage,
necrosis, discoloration, encapsulation, or infection compared with the control sites. '

The test article meets the requirements of the guidelines for the Biological Test for Plastics, Class VI - 70°C.
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TO

KON

ADVANCING YOUR INNOVATION

FINAL GLP REPORT: 13-03587-G1
AMENDED

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

Test Article
PendoTECH Polycarbonate Pressure Sensor
after gamma irradiation at 43.3 -47.7 kGy

21 CFR Part 58 Compliance
GLP for Nonclinical Laboratory Studies

Report Date
October 18, 2013

Amended Report Date
November 1, 2013

Study Director
Cheng A. Kwok, M.S.

Sponsor
PendoTECH

3490 US Highway 1, Building 15F
Princeton, NJ 08540

730 USA 1.800.458.4141 Main
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TOXIKOGnn

Class VI Test - USP
Project# 13-03587-G1 Amended
PendoTECH Polycarbonate Pressure Sensor after gamma irradiation at 43.3 -47.7 kGy

STUDY SUMMARY

The USP 0.9% Sodium Chloride for Injection (NaCl), Cottonseed Qil (CSO), 1 in 20 Ethanol in
NaCl (EtOH), and Polyethylene Glycol 400 (PEG) extracts of the test article, following
Intracutaneous Injection in rabbits and Systemic Injection in mice, and the test article, following

implantation in rats, did not produce a biological response.

Based on the criteria of the protocol and the USP guidelines for Class VI Plastics — 70 °C, the
test article, PendoTECH Polycarbonate Pressure Sensor after gamma irradiation at 43.3 -47.7

kGy, meets the requirements of the test.

www.toxikon.com
Page 3 of 25
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TOXIKOnNn

Class Vi Test - USP
Project# 13-03587-G1 Amended
PendoTECH Polycarbonate Pressure Sensor after gamma irradiation at 43.3 -47.7 kGy

QUALITY ASSURANCE STATEMENT

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

Phase Inspection Date Repprted to Date Reported to
Date Study Director Management
CLINICAL OBSERVATIONS 10/10/13 10/10/13 10/10/13
DATA 10/16/13 10/16/13 10/16/13
FINAL REPORT 10/18/13 10/18/13 10/18/13
AMENDED REPORT 11/01/13 11/01/13 11/01/13

Tgfée@fé/ i faon

y Freedman, B.S. Date
Quality Assurance Signature

www.toxikon.com
Page 4 of 25
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TOXIKGn
Class VI Test - USP

Project# 13-03587-G1 Amended
PendoTECH Polycarbonate Pressure Sensor after gamma irradiation at 43.3 -47.7 kGy

GLP COMPLIANCE STATEMENT

This study meets the technical requirements of the protocol.

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 performed by or under the direction of Toxikon 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
Protocol Number P13-1935-00B
Study Director Cheng A. Kwok, M.S.
Study Supervisor Allan Sleger, A.S., LAT
Company Toxikon Corporation

VERIFICATION DATES

The study initiation day is the date the protocol is signed by the Study Director.
Verification Dates

Test Article Receipt 09/16/13
Project Log 09/16/13
Study Initiation 0917113
Study Completion 10/18/13

%V’%A (&/‘\}ﬁ:{l’\.«f fé/rg I{Q\,Dt[%’
Cheng A. Kwek, M.S. Date
Study Director Signature

www.toxikon.com
Page 5 of 25
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Certificate Of Processing STERIS
Prepared for EMD MILLIPORE - DANVERS

Gamma Process Run |D 833754

Product Code Product Lot Number Quantity  UOM
MILLIPORE 1131266 1 cs
Cust liem 1D: PRESS-N-050

MILLIPORE LIKASTES 1 Cs

Cust e 1D: SPOUT_PORT ASMI-SP

PO Mumber N1236752

Data Reviewgd By
B ".'I'|-l|.l|-'|1_" /_

Ry,

Processing Run Start Daie/Time 08-Sap-2013 020500 am Appros. Dovwentinme (howrs): 1.07
Processing Run End DateTime 08-Sep-2013 05:06:00 am

Minimum Specified Dose (kGy): 40.0 Minimum Delivered Dose (kGy): 43.3
Maximum Specified Dose (kGy): 55.0 Maximum Delivered Dose (kGy): 4r.7

Product mesets Customer specifications; zefo nonconformities oosurmad during this irradiation run.

Signature Manifest

Resviewizd and E-Signed By Sigrad On DE2013 ak 1157 AM
Bryan Sposato (QS/RC Analyst) SR e hrrweml. 40

Deszurnent Cortent Revision: 1

Frocessing |Lopcation: slate and fedeml rwyulitons (FDR MRGC, EPA,
STERIS Isomwsd v Services
435 Wihalney Sireat

Morthiserough, M 01532

sch1 it Bhe rogulimmenis of FEA G5B
jicale slancland. CH ANSHEAR 150
NS priiAisse] wlh gamre ensdali

dicalod doses withe fus procean m
Phone: 508.393-8323
Fax: 508-393- 1605
PROC-D0934 Last Rovised i Relenss 3 o il - ar-3011
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Certificate Of Processing
Prepared for EMD MILLIPORE - DANVERS

Gamma Process Run 1D 83245A

STERIS

Product Code Product Lot Number Quantity UOM
MILLIPORE LIKAD0Q0Y 1 cs
Cust Itam ID: PARTICULATE TEST-SP
MILLIPORE L3IKAG2202 1 cs
Cust lfem I0: NS1XBAG_PROTN-SP
MILLIPORE LIKAG2203 ] cs
Cust ltem 1. NSEXBA_GPROTN.SP
MILLIPORE 1922704 1 Ccs
Cust Item 1D. 00109697PU-SP
MILLIPORE La22705 1 CS
Cust item 1ID: 001096%8PU.SP
PO Number N1236752

Daia Reviewed by:

Signature: 7% AL T

Nata 2T E ez By
Processing Run Start Date/Time: 30-Aug-2013 11:50:00 pm Approx, Downtime (hours), 115
Processing Run End Dato/Time: 31-Aug-2013 02.68.00 am
Minimum Specified Dose (kGy): 40.0 Minimum Delivered Dose (kGy): 431
Maximum Specified Dose (kGy): 55.0 Maximum Delivered Dose (kGy): 48.8

Preduct meets Customer specdications; zero nonconformities occurred during this irradiation run

Rueviewed and E-Signed By

Uocument Content Revision

Francine Maranda (QS/RC Analyst)

Signature Manifest

Signed On 3/2/2013 at 10 18 AM

VTC/GMT Ofsal (hhnm 400

'

Processing Location:
STERIS Isomadix Sarvices
435 Whitnev Stroet
Northborough, MA 01532
Phong. 508-383-9323

Fax 508-393-3685

Oparabing isclbes are in comphance with upplcable stase ana seooral regusners [FOA NRC.EPA
ang OSHA] and provide sanices unet o qualty System which meeds the roqurements of FDA GSR
ENESO0 *3485 20032012, and i ahgniment with [he sopicabie stancard, EN ANSUAAMYISO

1937 2000 or EN ANSVAAMINSO 11138 2007 Fo! toms procussed ait gamma urackahan,
STERIS lsomasix tertifios that 1esa ilermi snowived the indicated doses within the precson and
AtoLmcy ofF The QasImeiny Syt used

PROC 00034 Lust Rovisod in Rolease 36.0.0

Amease Lale 05-Mar-2012 Page * o
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9.2 Appendix B- Assembled Sensor Certificate: Class VI post 40kGy gamma irradiation- Polysulfone
(PREPS) and Port Plate O-Ring

TOXIKON

RIGHT. FROM THE START.™

TEST RESULT CERTIFICATE
Sponsor PendoTECH Technical Initiation 411212019
Address 174 Massau Street Suite 256 Technical Completion Si20/2019
Princatan, MJ 0B542 Report Date Gi32019
Contact Deninis Annarelli Amended Report Date BMT2019
P.0O. Number 2013094 Final GLF Report 18-00538-G1

Palysulfone Pressure Sensor Body,
Test Article | Pressure Sensing Chip, Port Plate o-Ring | Ratio 80 cm?20 mL
Post 40 kGy Gamma lrradiatien

USP 0.8% Sodiem Chioride for
Injection (Nally, Cottonsesd Cil

LotBatch# | 1171477 Wehicles {C50], 1 in 20 Ethanol in NaCl
{EtOH), and Polyathylens Glycol
400 {FEG)
Class V| Test - USP Extraction N
Study (With 14 Day Subcutaneous Implant) Conditions | /04 °Cfor2442 hours
REFEREMCES:

The study was conducted based upen the fallowing references:

United States Pharmacopsia 41, Mational Formulary 36, 2018, <88 Blological Reactivity Tests, in Vive,
ISONEC 17025, 2017, General Requirements for the Competance of Tasting and Calibration Laboratories.,
GENERAL PROCEDURE:

The extraction conditions were performed as stated above. The test articla extracts and coresponding blanks were
injected systemically and infracutanecusly in mice and rabbits, respectively. The injactions weare in the amounts anc
roufes set forth by LISF, incleding the further dilution of the extracts prepared with FEG, The animals were observed
for signs of toxicity and skin reactivity far up to 72 hours post treatment. In addition, the test anlicle was implanted
subcutanecusly into rals for 14 days and obsarved macroscopically for signs of hemorrhage, necrosis, discoloration,
encapsulalion, and infaction.

RESULTS AND CONCLUSION:

Mone of the mice injected with the test articla extracts exhibited any signs of toxdcity In the Systemie Injection Tast. In
addition, none of the rabbils injected intracutansously with the test article extracts exhibited any slgns of endhema, or
edema in both test and control sites and no signs of clinical toxicity. In both the Systemic and Intracutaneous Tests,
the controls were normal through T2 hours. Also, the implant sites exhibited no significant signs of hemarrhage,
necrosis, discolorafion, encapsulation, or infection compared with the control sites.

The test article meets the requirements of the guidelines for the Blological Test for Flastics, Class V| - 70°C,
AUTHORIZED PERSONNEL:

{\yg’/;% IM D Popiv o

Colin Mok adden, B.S. Radhika Devalaraja, Fh.D.
CQuality Assurance Study Director
> 15 Wiggins Ave., Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330 Touikon,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

Page 45 of 109



Validation Guide for PendoTECH Single Use Pressure Sensors Revision 04
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

T D v l KU n Class V| Test — USF (With 14 Day Subcutaneous Implant)
P Fimal 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 (CS50), 1 in 20 Ethanol in
MaCl (EtOH), and Polyethylena Glycol 400 (PEG) extracts of the test article, Polysulfone
Fressure Sensor Body, Pressure Sensing Chip, Port Plate o-Ring Post 40 kiGy Gamma
Irradiation, following Intracutansous Injection in rabbits, Systemic Injection in mice, and the test

article, following Subecutansous Implantation in rats, did not produce a biological response.

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

test article meaats the requirements of the test.

wrw toxlkon.com Page § of 30
Toxikon Use Cnly: 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 Quality 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 reporied 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 82972019 52972019 &I29/2019
DATA 6i3/2019 G/3201% E6/3208
FINAL REPORT B/3/2019 BI32019 632019
AMEMDED REPORT &MTI2019 G/17/2019 &/M17/2019
NI 7/l
) L7

Colin McFadden, B.S. Date
Quality Assurance

wewnw fojkon, com Page 7 of 20
Toxikan Use Only: 000
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T D wr I K D n Class VI Test — USP (With 14 Day Subcutaneous Implant)
Fa 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

GLP COMPLIANCE STATEMENT

This study meets the technical requirements of the protocol.

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 Toxikon 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 Infermation
Protocol Mumber p19-0161-000
Study Director Radhika Devalaraja, Ph.0,
Study Supervisor Catherine Maciaszek, B.S., LAT
Company Texiken Corporation

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

Verification Dates

Test Article Recaipt 12352019
Project Log 2M120e
Study Initiation H2hi2019
Study Completion BI3f201%

D+ Rodl ke ¢lir]wolq
Radhika Devalaraja, Ph.D. Date
Study Directar

wewwtoudkomn. com Fage & of 30
Toexikon 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 ltern ID: CAT. NO. CDRF1TNOS
40-60 SAMPLES 0021039808 1 Ccs
Cust item ID: CAT. NO. CDRF4HNOS
40-60 SAMPLES 0022897176 1 cs
Cust tem 1D: CAT. NO, CDRMSBHNOS
40-60 SAMPLES MGBF620/MGDM 180 1 CS
Cust item ID: 20277484/00123958DR
4050 SAMPLES NA 1 cs

Cust Item ID: PENDOTECH POLYSULFONE SENSORS

PO Number: N1402721

Processing 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 oceurred duning 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 (rh.mm;  -5:0

Document Content Revision: 1

Pm.ulna Lm.ngn; o] foiives &re in o with spplicuble state and federal reguiations (FDA. NRC # PA

STERIS and OSKA) and provide services undar & qualy syslem which mests The requrements of | DA QSR
ENASO 13485, onc in algnment wih the applcabie standard, EN ANSKAAMINSO 11137 or EN

435 Whitney Streat ANSUAAMIFSO 11134, For tems p with ga Faton, STERIS cartifins thet these

Northborough, MA 01532 llems recesved M indicated cosas within Ihe precision and accuracy of the dosimetry system used

Phone: 508-393-3323
Fax: 844-698-9778

WI-0003401354/01369 Last Rav in Rel. 3.6.5.1 Rolease Oato 05-Jun-2017 Pége 1011
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9.3 Appendix C- Assembled Sensor Certificate: USP 661 post gamma irradiation- Polycarbonate (PRESS)

TOXIKAGn

ADVANCING YOUR INNOVATION
TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation 11/18/2015 E
Address 174 Nassau Street Technical Completion 11/20/2015 i
Ste. 256 E
Princeton, New Jersey 08542 H
Contact Dennis Annarelli Report Date 11/24/2015
P.O. Number 2009258 Final Non-GLP Report 15-04023-N1 g
PendoTECH Single Use
Test Article PressureSensor — Polycarbonate Ratio 120 cm?20 mL {
Post Gamma Irradiation i
Lot/Batch # 1151138 Vehicle Purified Water 5
¢ ¢ . Extraction ” g

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 upon the following references: United States Pharmacopeia 38,
National Formulary 33, 2015. Monograph <661> Containers, Physicochemical Tests—Plastics.

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

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 lg

Nonvolatile Residue <156 mg 2.4 mg, Meets Criteria E

Residue on Ignition* <5mg Not Applicable [

Heavy Metals <1 ppm < 1 ppm, Meets Criteria :

Buffering Capacity <10mL 0.31 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 based upon the methods

employed.

AUTHORIZED PERSONNEL.:

Lakshmi Chandrasekaran, M.S.
Quality Assurance

(LJJ Qmww

Amtul Qamar, M.S. [ __——
Study Director
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Revision 04

Certificate Of Processing = STERIS

Prepared for ADVANCED SCIENTIFICS INC

—_—
_—

Gamma Process Run 1D 179365C

Isomedix Services

Product Code Product Lot Number Quantity UOM
GROUP 88 SAMPLE JASON [ SAMPLE JASOMN-0000 1 Cs
GROUP 82 140080 / B5174-0000 2 C5
GROUP B2 522014-0802 / B4831-ENDO 1 CSs
GROUP 82 B110032-1/ 85045-0000 1 C5
GROUP B2 B110522-1/ 86408-0000 1 CS
Processing Run Start Date/Time: 01-Mowv-2015 01:31:28 am Approx. Downtime (hours): 0.00
Processing Run End Date/Time: 01-Mov-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): T
Product meets Customer specifications; zero nonconformities occurred during this iradiation run.
Signature Manifest
Reviewed and E-Signed By Signed On 11/2/2015 at 11:07 AM
Tracy Wild {QS/RC Technician) UTC/ GMT Oset omm): -5:00
Document Content Revision: 1
Prol::essing Location: Operating faciities are In complance with applicable state and federal regulations (FODA, NRC., EPA,
= P and 5HA) and provide sarvices under 3 quality system which mests the requirements of FO& QSR,
STERIS '5“"'“_?':_“1 Senices ENIS0 13485:2003/2012, and In algnment with EN ANSUAAMITSD 11137-2006. STERIS Isomem
23 Elizabeth Drive cenifies that these processed tems recelved the ndicatad doses within the precision and acouracy
Chester, NY 10818 of Me dosimetry systam used.
Phone: B45-4609-4087
Fax: B45-488-7512
PROC-D00G4013 5401363 Last Revw In Rel. 3821 Feiease Dabe: o2-Apr-2014 Page 101
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Revision 04

Certificate Of Processing = STERIS

Prepared for ADVANCED SCIENTIFICS INC

—_—
S—

Gamma Process Run 1D 179655E

lsomedis Services

Product Code Product Lot Number Cuantity UOM
GROUF 88 SAMPLE JASOM ! SAMPLE JASON-000D 1 Cs
GROUP 82 B104620-1/ BGG35-0000 50 cs
GROUP 85 HM00170-1 f 86608-0000 1 C5
Processing Run Start Date/Time: 08-Mov-2015 07:22:48 am Approx. Downtime (hours): 0.09
Processing Run End Date/Time: 08-Mov-2015 09:28:01 am
Minimum Specified Dose (kKGy): 27.5 Minimum Delivered Dose (kGy): 30.3
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): jo.8
Product meets Customer specifications; zero nonconformities occurred during this iradiation run.
Signature Manifest
Reviewed and E-Signed By Signed On 11/10V2015 at 3:45 PM
Tracy Wild (QS/RC Technician) UTC / GMT Ofset Mifcmmi: -5:00
Document Content Revision: 1
Proc:essing Location: Cperating fadlities are In compliance with applicable siate and federal reguiations (FDW, NRC, EPA,
= o and SHA) and provide senvices under @ quallty system which mests the requirements of FD& QSR
STERIS '“’mf':_"x =enIces ENIS0 1346520032012, and In algnment with EN ANSUAAMITSC 11137-2006. STERIS Isomem
23 Elizabeth Drive centies that these processed items recelved the Indicatad goses within the preciskion and aCCuracy
Chester, NY 10818 of Me dosimelry system used.
Phomne: S45-469-4087
Fax: B45-488-7512
PROC-O00E40135401365 Last Rev In Rel. 3821 Release Date:  02-Apr-2014 Page 1061
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9.4 Appendix D- Assembled Sensor Certificate: USP 661 post gamma irradiation- Polysulfone (PREPS)

TOXIKON

ADWAHCIMG YO UR IMHCWVATION

TEST RESULT CERTIFICATE

Sponsar FendoTECH ?m:l'l'liﬂ.l Irmitiaticen 11018
Address 174 Massau Slresl Teshnical Camplstion 11202018
Ste. 258 |
Prircaion, Mew Jamsey DE542 |
Contact Deannie Anrarell Rapon Dale 1212015 |
P00, Humibsgr 200E253 Final Kon-GLF Report 16-0028-N1
PandoTECH Single Usa
Test Articks Pressure Sensor = Polysulfone Ratia 120 e 20 ml
Poed Gamma Iradiation
Lot'Batch # 1151748 Wahicle Purified Watar
L Extrasticn
Stuidy Physicechamical Tesl for Plaslics — USF Candifions 0 + 3G for 24 2 2 hours.

Commants | Cable ot included in extraction.

REFEREMCES: The study wis conducted based upan the foliowing referencas: Linited Stalns Phamacopaia 38,
Mational Fomulary 33, 2016, Manograph <651 Containers, Physicochemical Tests-Plastics.

ISCAEC 17025, 2005, General Requiremerntis for the Compelence of Testing and Calibration Laboratores:

GEMERAL PROCEDURE: The bes! arfiche was exiracied in puriied waler after insing in purified waler, The folowing
feals wane conductsd in order jo determine physical and chemical properlies of the iest aricle’s mdacts: Nommiaie
Resirh e, Resicue on ignitian, Heavy Metals, and Buffering Capacity.

RESULTS:
TEST ACCEPTABLE LEVEL TEST RESULT
Homuolatile Residue =15 Mg 2.7 mg, Maats Criana
Fesidua on kgnifien® s5mag et Applicabia
Heawy Matals %1 ppm = 1 ppm, Maets Criteria
Buffering Capacity < 100 L | 0.3 miL, Mesis Crilenia

"The Residue on Igniion ==t is only pedamed the namvolatie resdus is & mg or above
COMNCLUSION: The jas! aticle meets crileda of the UEP Physicodhemical Test for Plastcs based upan the methods

emplayed.

AUTHORIZED PERSONMEL:

22l B (L. ﬁ;;gw,i
Lakshmi Chandrasekaran, k.5, Amiul Qamar, M5, ,_...--""'"- S
Guality Assranos Shudy Dimacior

Toxikon E‘-m'pm:‘lll:m 1l'|l'1mnl FAva,, Bodford, M& 01720 USA 1.500.458.4141 Main: 1,781.275.3330
= - T g = 1
T (PR o AR e e SR

F
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Revision 04

Certificate Of Processing = STERIS

Prepared for ADVANCED SCIENTIFICS INC

Isomedix Services
Gamma Process Run 1D 179365C
Product Code Product Lot Number Cuantity UOM
GROUF 88 SAMPLE JASOM [ SAMPLE JASOMN-D00D 1 CS
GROUP B2 140060 / B85174-0000 2 CS
GROUP B2 622014-0802 / B4831-ENDO 1 CS
GROUP B2 B110032-1/ 85042-0000 1 CS
GROUP B2 B110522-1/ 86402-0000 1 CS
Processing Run Start Date/Time: 01-Mow-2015 01:31:28 am Approx. Downtime (hours): 0.00
Processing Run End Date/Time: 01-Now-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): 37T
Product meets Customer specifications; zero nonconformities occurred during this imadiation run.
Siqnature Manifest
Reviewed and E-Signed By Signed Om 11722015 at 11:07 AM
Tracy Wild (QS/RC Technician) UTC / GMT Ofset (iicmm): -5:00
Document Content Revision: 1
Processing Location: Cperating facilities are In complance with applicable state and f=deral regulations (FOM, NRC, EPA,
= T and T5HA) and provide services under a quallty system which mests the requirements of FOA QS5R,
STERIS |5°mf':_“x SEMVICES ENIS0 13465:2003/2012, and In algnment with EN ANSUAAMINS 11137-2006. STERIS lsomedix
23 Elizabeth Drive centes that these processed ems recelved the indicatad doses within the precision and aocuracy
Chester, NY 10818 of Me dosimetry system used.
Phone: B845-468-4087
Fax: B45-488-T512
PROC-O003401 35401363 Last Rev In Rel. 3.6.2.1 Release Dats: 02-Apr-2014 Page 1071
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Certificate Of Processing = STERIS

Prepared for ADVANCED SCIENTIFICS INC

—_—
S—

lsomedis Services
Gamma Process Run ID 179655E
Product Code Product Lot Number Cuantity UOM
GROUF 88 SAMPLE JASOM ! SAMPLE JASON-000D 1 Cs
GROUP 82 B104620-1/ BGG35-0000 50 cs
GROUP 85 HM00170-1 f 86608-0000 1 C5
Processing Run Start Date/Time: 08-Mov-2015 07:22:48 am Approx. Downtime (hours): 0.09
Processing Run End Date/Time: 08-Mov-2015 09:28:01 am
Minimum Specified Dose (kKGy): 27.5 Minimum Delivered Dose (kGy): 30.3
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): jo.8
Product meets Customer specifications; zero nonconformities occurred during this iradiation run.
Signature Manifest
Reviewed and E-Signed By Signed On 11/10V2015 at 3:45 PM
Tracy Wild (QS/RC Technician) UTC / GMT Ofset Mifcmmi: -5:00
Document Content Revision: 1
Processing Location: Operating faciities are In compliance with applicable state and federal reguiations (FOA, NRC, EPA,
= o and SHA) and provide senvices under @ quallty system which mests the requirements of FD& QSR
STERIS '“’mf':_"x =enIces ENIS0 1346520032012, and In algnment with EN ANSUAAMITSC 11137-2006. STERIS Isomem
23 Elizabeth Drive centies that these processed items recelved the Indicatad goses within the preciskion and aCCuracy
Chester, NY 10818 of Me dosimelry system used.
Phomne: S45-469-4087
Fax: B45-488-7512
PROC-O00E40135401365 Last Rev In Rel. 3821 Release Date:  02-Apr-2014 Page 1061
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9.5 Appendix E- Assembled Sensor Certificate: ISO 10993-5 post gamma irradiation- Polycarbonate
(PRESS)

TOXIKORN

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 9/1/2015
P.O. Number 2008960 Final GLP Report 15-02763-G1
Test Article PendoTECH polycarbonate pressure sensor Ratio 3 emimL

Serum-Supplemented
Lot/Batch# | See Altachment A Vehicle (complete} Minimum
Essential Medium (MEM)

L9289 Neutral Red Uptake Test Extraction
{1 Concentration) - ISO Conditions

Comments Per Sponsor request, the test article was extracted intact and wires were excluded from testing.

Study 242 hoursat37=1°C

REFERENCES: The study was based upon the following references: 1SO 10993-5, 2008, Biological Evaluation of
Medical Devices - Part 5: Tests for In Vitro Cytotoxicity. ISO 10993-12, 2012, Biological Evaluation of Medical
Devices — Part 12: Sample Preparation and Reference Materials,

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

GENERAL PROCEDURE: The biological reactivity of a mammalian cell monolayer, L8928 mouse fibroblast, in
response to the test article extract was determined. The test article extract was prepared as stated above. Positive
control (Natural Rubber) and negative control (Negative Controt 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% carboen 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 cells 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:
Untreated Negative . Test Article
Control Control Positive Control 100% (neat)
Average OD 0.532 | 0.571 0.214 [ 0.479
Viability % 100% x 107% 40% 90%

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

AUTHORIZED PERSONNEL:

A ) A
Eli th Hogan, B. .' Sruthi Sundaram, Ph.D. -
Quality Assurance Study Director

Toxikon Corporation 15 Wiggins A\igpvggqfo'rd MA 01730 USA 1.800.458.4141 ngn:\1.781.275.3330

Page 61 of 109



Validation Guide for PendoTECH Single Use Pressure Sensors Revision 04
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

lsomedis Services

Gamma Process Run ID 758934

Product Code Product Lot Number Quantity UOM
GROUFP &8 SAMPLE JASOM / SAMPLE JASCON-0000 1 CS5
Processing Run Start Date/Time: 01-Aug-2015 09:52:00 pm Approx. Downtime (hours ) 0.15

Processing Run End Date/Time:

01-Aug-2015 11:27:00 pm

Minimum Specified Dose (kGy):
Maximum Specified Dose (kGy):

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

27.5 Minimum Delivered Dose (kGy): 4.8

45.0 Maximum Delivered Dose (kGy): ir.g

Reviewed and E-Signed By
Maria H Greco (QS/RC Technician) TG GMT Offset (hmm]: ~2:00

Document Content Revision:

Signature Manifest

Signed On 8/3/2015 at 7:51 AM

Processing Location:
STERIS Isomedix Services
8 Apollo Drive

Whippany, MJ 07281
Phone: B73-887-2754
Fax: 873-BE7-8501

Operating faciities are In compliance wih applicable state and federal reguiations (FOA, NRC, EPA,
and DSHA) and provide senvices under 3 qualiy sysiem which meets the requirements of FOA QSR,
EMASC 13435:2003/2012, and In alignment with EN ANSFAAMIASD 111372006, STERIS Isomedix
cefties Mat Mess processed i8ms recelved the Indicated dosss within the pracision and accuracy
of the dosimetry sysiem used

PROC-000 3401 35401 363 Last Rev In Rel. 3.62.1

Release Date: 0Z2-Apr-2014 Page 1ol 1
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9.6 Appendix F- Assembled Sensor Certificate: ISO 10993-5 post gamma irradiation- Polysulfone (PREPS)

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 9/1/2015
P.O. Number 2008960 Final GLP Report 15-02861-G1
Test Article polysulfone pressure sensor Ratio 3 em?/mL

Serum-Supplemented
Lot/Batch # See Attachment A Vehicle (complete) Minimum
Essential Medium (MEM)

L9289 Neutral Red Uptake Test Extraction
{1 Concentration) - ISO Conditions

Comments Per Sponsor request, the test article was extracted intact and wires were excluded from testing.

Study 24+2hoursat37:x1°C

REFERENCES: The study was based upon the following references: 1SO 10893-5, 2009, Biclogical Evaluation of
Medical Devices - Part 5: Tests for In Vitro Cytotoxicity. 1SO 10993-12, 2012, Biclogical Evaluaticn of Medical
Devices — Part 12: Sample Preparation and Reference Materials.

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

GENERAL PROCEDURE: The biological reactivity of a mammalian cell monolayer. L3829 mouse fibroblast, in
response to the test articie extract was determined. The test article extract was prepared as stated above. Positive
control (Natural Rubber) and negative control (Negative Control Plastic) articies 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 cells 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 unireated control, respectively, to confirm the validity of the
assay. The test articie meets the requirements of the test if the viability % is greater than or equal to 70% of the
untreated control,

RESULTS:
Untreated Negative . | TestArticle
‘ Control Control Positive Control T ookt 00% (neat)
Average 0D 0.532 0.571 0214 0.578
Viability % | 100% 107% 40% 109%

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

é lz%th Hogan, és 5 Sruthi Sundaram, Ph.D. A

Quality Assurance Study Director

Toxikon Cor oraﬁon&Wi gins Ay_e;,_Bedfo’rd MA 01730 USA 1.800.458.4141 Main:‘ 1.781.275.3330
 Wigins Ave, Bod ous 1w
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Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

lsomedis Services

Gamma Process Run ID 758934

Product Code Product Lot Number Quantity UOM
GROUFP &8 SAMPLE JASOM / SAMPLE JASCON-0000 1 CS5
Processing Run Start Date/Time: 01-Aug-2015 09:52:00 pm Approx. Downtime (hours ) 0.15

Processing Run End Date/Time:

01-Aug-2015 11:27:00 pm

Minimum Specified Dose (kGy):
Maximum Specified Dose (kGy):

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

27.5 Minimum Delivered Dose (kGy): 4.8

45.0 Maximum Delivered Dose (kGy): ir.g

Reviewed and E-Signed By
Maria H Greco (QS/RC Technician) TG GMT Offset (hmm]: ~2:00

Document Content Revision:

Signature Manifest

Signed On 8/3/2015 at 7:51 AM

Processing Location:
STERIS Isomedix Services
8 Apollo Drive

Whippany, MJ 07281
Phone: B73-887-2754
Fax: 873-BE7-8501

Operating faciities are In compliance wih applicable state and federal reguiations (FOA, NRC, EPA,
and DSHA) and provide senvices under 3 qualiy sysiem which meets the requirements of FOA QSR,
EMASC 13435:2003/2012, and In alignment with EN ANSFAAMIASD 111372006, STERIS Isomedix
cefties Mat Mess processed i8ms recelved the Indicated dosss within the pracision and accuracy
of the dosimetry sysiem used

PROC-000 3401 35401 363 Last Rev In Rel. 3.62.1

Release Date: 0Z2-Apr-2014 Page 1ol 1
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9.7 Appendix G Assembled Sensor Certificate: Particulates

Sponsor:
Dennis Annarelli

NEDON 174 Nassau FS’a?ndS‘:ZEé:

LABORATORIES Princeton NJ 08542

Lynx Non-Visible Particle Test Method Final Report

Test Article:  Test via EMD Millipore Method
P/N: PREPS-N-050-60
Lot: 1140538-XXX
(1140538-031, 032)
Purchase Order: 2008061
Laboratory Number: 768241
Study Received Date: 21 Jul 2014
Test Procedure(s): Standard Test Protocol (STP) Number: STP0011 Rev 07
Protocol Number: 201203604 Rev 01
Sponsor Protocol Number: 00081563TM

Summary: Particulate matter is defined in the USP as extraneous, mobile, undissolved substances, other than
gas bubbles, unintentionally present in or on a solution or device. All test method acceptance criteria were met.
Testing was performed in compliance with US FDA good manufacturing practice (GMP) regulations 21 CFR
Parts 210, 211 and 820.

Light Obscuration: The test articles were tested using the HIAC Royco Liquid Particle Counting System (LPC),
Model #9703. The counter detects and sizes particles using a light-obscuration sensor. The LPC'’s sensor was
calibrated by the manufacturer in accordance with ASTM F 658 using polystyrene latex particles, including the
size ranges listed in the results tables. Testing was conducted to ensure compliance with the applicable
standard listed in the acceptance criteria section.

Results: Values are rounded to the nearest whole number. If present, results reported as “0" do not
necessarily indicate that zero particles were detected.

Light Obscuration:

Test Article:
Test Article 2 10 um Particles/Device 2 25 ym Particles/Device
#1 320 20
#2 310 230
Control:
Environment Control Positive Control
2 10 um Particles/25 mL 210 um Particles/mL 2 25 um Particles/mL
0 582 127

I S @

Technical Revievy
/"“; ﬂ 24 Joi 200

Study Dir€cter Ryan Lunceford, B.S. Study Completion Date
o 2 . dh FRT0011-0001 Rev 5
Page 1 of 2

These results relate only to the test article listed in this report. Reports may not be reproduced except in their entirety. Subject to NLI terms and conditions at www.nelsonlabs.com
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Laboratory Number 768241

©+1e000000000 -

: Lynx Non-Visible Particle Test Method Final Report
NEDON

LABORATORIES

Acceptance Criteria:
Light Obscuration:
Test Method: Controls are within range.

USP <788> and EP 2.9.19 Requirements: There are no USP or EP specifications for particulate matter found
infon medical devices.

Volume 210 um 225 um
Large < 25 Particles/mL < 3 Particles/mL
Small < 6,000 Particles/Container

< 600 Particles/Container

dh FRT0011-0001 Rev 5
Page 2 of 2
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Spansor:
& Nelson Labs. Nick Troee
] PendoTECH
A Sotera Health company 3490 US-1 Bullding 15F
Princeton, M 08540
Sizing and Counting Particulate Matter:
Light Obscuration Method Final Report
Test Article: PTPL-PREPS- Single Use Port Plate Pressure Sensor with O-ings /
Lot #1192002
Lot #1192003
Lot #1192004
Purchase Order: 2014579
Study Number:  126%9654-501
Study Received Date: 20 Feb 2020
Testing Facility: Melson Laboratories, LLC
6280 5. Redwood Rd.
Salt Lake City, UT 84123 US.A.
Test Procedure(s): Standard Test Protecol (STP) Number: STPO011 Rev 11
Dedation(s).  None
Summary: Particulate matter is defined in the USP as extraneocus, moblle, undissolwed substances,
other than gas bubbles, unintentionally present in a solution [or infon a device) All test method
acceplance criterla were met. Testing was performed in compllance with US FDA good manufacturing
practice (GMP) regulations 21 CFR Parts 210, 211 and B20.
Light Obscuration: Testing was performed using the HIAC Royeo Liquid Particle Counting System (LPC),
Model #9703, The counter detects and sizes paricles using a light-ocbscuration sensor. The LPC's
sensof was calibrated by the manufacturer using polystymene latex particles from 2 pm — 100 pm.  Testing
was conducted to ensure compliance with the applicable standard listed in the interpretation of results
section.
P,
E_,_:' _‘,_3 ACCMERITED
Sho Asal electronically approved for 27 Feb 2020 18:30 (+00:00)
Study Director Mereyda Avelar Study Completion Date and Time
H01-250-7500 | nebsonlabs.com | sales@nelsonlabs.com wn FRTO 1-0004 Faw 11
Page 1of 2
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Study Mumber 1269654-501

)ﬁ' NE'SDn I_ab‘_";,L Sizing and Counting Particulate Matter:

A Sotera Health company Light Obscuration Method Final Report

Results: Values are rounded to the nearest whole number.  If present, results reported as ‘0" do not
necessanly indicate that zero particles were detected.

Test Article:

Particles/Devwca

Test Article

$1, 1192002 174

s2, 1192002 49 2
$3, 1192002 a2 20
$1, 1192003 242 24
s2, 1192003 66 10
$3, 1192003 158 4
$1, 1192004 a6 0
S2, 1192004 125 20
$3, 1192004 39 6

Emvronment Controd (Particles): iL) Positive Control (
ldentification
51-53, 1192002 10
51-53, 1192003 5 120 30
51-83, 1192004

Test Method Acceptance Criteria:

Light Obscuration: The envronment control must havwe no more than a total of 25 particles = 10 pm when
adding the counts of all five allguots (25 mL total). The pesitie control must exceed the USP <7Ta8=>
large volume criteria.

Interpretation of Results:

Light Obscuration:

USP <T88> and EP 2.9.19 Requirements: There ame no USP or EP specifications for particulate matter
found In'on medical devees.

Walurme 2 10 pm 225 pm
Large = 256 Paricles/mL = 3 Panticles/mL
Small £ 6,000 Particles/Container = 600 Particles/Container
201-250-7500 | nebsonlabs.com | sales@nelsonlabscom i FRTON -0 R 11
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9.8 Appendix H- Assembled Sensor Certificate: Bioburden (Sample Report & Q4 2021 Summary)

Sponsor:

— Russzell Pope
ﬁ. NE'SUH LabS Utah Medical Products, Inc.
A Sotera Health comparty 7043 5. 300W.

Midvale UT 84047

Bioburden Final Report

Study Number: 1180131-501
Test Article: Press - N-050
1190034
Qty. =3
Purchase Order: MNIA
Study Received Date: 07 May 2019
Testing Facility: MNelson Laboratories, LLC
6280 5. Redwood Rd.
Salt Lake City, UT 84123 U5 A
Test Procedure(z): Standard Test Protocol (STP) Number: STPOD36 Rev 15

Customer Specification Sheet (C55) Number: 201801596 Rev 1
Deviation(s). Mone

Summary: The sponsor performs any statistical analysis and determines the acceptable limits. Testing was performed
in accordance with ANSHAAMINSO 11737-1:2015. Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Results: When bicburden results are calculated using a validated software program, manual calculations may differ
slightly due to rounding. The counts determined on products are colony forming wnits and may not always reflect
individual microorganisms.

| unitNumber ] _Aerobic ] _Fungal |
1 3 <3

p a <3
3 3 <3
Averages 31 =32

= = No Organisms Detected
Mote: The results are reported as colony forming wnits per test article.

Mote: Method Suitability testing was performed under Melson Laboratories study #1157573, 1126674, 10918584, The
test article was not inhibitory using this test method.

Test Method Acceptance Criteria:  If applicable, anaerobic controls are acceptable for the bichurden test results.

Procedure:
Extract Fluid: Peptone Tween®
Extract Method: Manual Shaking
Plating Method: Membrane Filtration
ACCHREDITED
Robert J. Putnam electronically approved 15 May 2019 20:36 (+00:00)
Study Director Robert J. Putnam Study Completion Date and Time
B801-290-7500 | nelsonlabs.com sales@nelzonlabs.com Page 1 of 2
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PENDOTEC

Nelson Labs

ASo

Aerobic Bactena:

Agar Medium:

tera Health compary

Potate Dextrose Agar
Tryptic Soy Agar
Plates were incubated 3 - 7 days at 30-35°C, then enumerated.

Study Number 1180131-501
Biobwurden Final Report

Fungal: Plates were incubated 5 - 7 days at 20-25°C | then enumerated.
= Bioburden Results
Adiling Villuor T Fhaurs Focess
Wear 2013 2014 2015
Quarter oz k] o4 o oz o3 cid ol oz o3 cid
PN Used PRESS-M-025 PRESS-M-050 | PRESS-M-0S0 PREPS-M-050 PREPS-N-050 | SPREPS-M-000 | PRESS-N-0S0 PRESS-M-050 | PRESS-MN-050 PRESS-M-025 PRESS-N-050 |
Berobic | Fungal | Aercbic  Fungal | ferohic Fungal Aerchic Fungal | Aerobic  Fungal | Aerchic | Fungal | Aerohbic  Fungal Aerobic Fungal [ferchic Fungal | Aerobic | Fumgal | Aerohic | Fungal
Uriit Mumber 1 38 <3 il <3 <3 <3 3 <3 13 <3 il <3 <3 <3 <3 <3 <3 <2
z 2z <3 Tz <3 3 <3 13 B 12 3 28 <3 B <3 <3 <3 <3 <3 33 3 <3 <3
3 46 <3 83 <3 {3 <3 3 3 3 <3 37 <3 <3 <3 <3 <3 <3 <3 12 3 2 <2
Averages 352 <3.0 555 23| <28 <28 nz <1 53 <31 258 <23 <B6.7 <31 <293 €2.9| <30 <3.0 232 <3.0 <3.4 <26
Year 2016 2017 2018
Cluarter o az ] o4 o Q2 o3 v o az o3 v
Pt Used PRESS-M-050 PREPS-M-025 PRESS-M-050 PRESS-M-050 PREPS-M-025 PREPS-N-025 PREPS-N-025 PREPS-N-07S PRESS-N-025 | PRESS-MN-07% PRESS-N-050 PRESS-N-050 |
Aerobic Fungal | Aerobic Fungal [ Aerobic Fungal | Aerobic Fungal Aerobic Fungal | Aercbic Fungal | Aerobic . Fungal | Aerobic Fungal Aerobic Fungal |ferobic Fungal | Aerobic Fungal Aerobic Fungal
Unit Mumber 1 ] <3 <3 <3 <3 <3 E <3 3 <3 <3 <3 8 <3 B <3 3 <3 3 <3 <3 <3 El <3
z <3 <3 <3 <3 3 <3 & <3 3 <3 16 <3 [ <3 10 <3 S <3 <3 <3 & <3 <3 <3
3 3 <3 <3 <3 3 | E <3 <3 <3 B <3 <3 3 <3 <4 <3 <3 <3 <3 ] <3 ] <3
Averages| <49 <2.3| <23 <23 <23 <58 6 <30 <2.8 <2.8| <124 <30 <57 <28 <65 <32 <3.6 <30 <2.9 <29 <6 {33 <57 <3
Year 2019 2020 2021
Cluarter =]l oz [FE] [*2) [=]] oz [FE] [=2) [=]] oz [FE] Q4
Pt Uzed PRESS-M-050 PRESS-M-050 PRESS-M-050 PRESS-5-000 [SS5-M-050, Lot 121
PN Used PREPS-M-025 PREPS-M-050 | PREPS-M-050 FS-M-075, Lot 221
Aerobic  Fungal | Bercbic Fungal | Aerobic  Fungal | Aercbic  Fungal Aercbic  Fungal | Aercbic  Fungal | Aercbic | Fungal | Aercbic = Fungal Aerobic Furmgal [Aerchic Fungal | Aerobic | Fumgal | Aercbic | Fungal
Uriit Fumber 1 3 €3] 43,3 €3.3 <343 <3.<3[ <33 {343 3.3 3.3 €33 €33 2 <3 <38 {344 3.3 <543 5.3 4343 343 3,43 12,3 <343
z 3 <3| €3.3 <3.3 €33 <d<3 325 43,43 621 <35 €3¢3 €3¢3 1 <3 37 4343 <312 <3.12] <3.3  <3.43 <39 3.3 9.9 <343
3 <3 <3| <€3.3 <33 €3.3 <343 6,5 <3.<2 <341 343 <33 <33 &) 3 <38 <343 3.3 <943 <38 <3.<3 343 3,43 312 6,<3
Averages <3 <3 3.1 €3.2|<3.2,¢335.<30] <4, M9 <2.7| €3.9.21.5 <3.<4P.6<2.T2.9<2.8 mnz €2.9[2.9,6.1.7,43.2Kk2.9, <6.0 9. <6.0{5, 3.8 2.8, <3P.5,<5 <2.8.<2.9f.5.8.24,¢29
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9.9 Appendix I- Assembled Sensor Certificate: Endotoxins

TOXIKON

RIGHT. FROM THE START™

TEST RESULT CERTIFICATE
Sponsor PendoTECH Technical Initiation BiE201
Address 174 Massau St Suite 255 Technical Completicn BiE201
Princeton, M) DB542
Contact Cennis Annaralli Report Date GH2201
P.O. Number 2013857 Final Non-GLP Report 19-01947-h
PendaTECH Single Usa Pressuna
Test Article Sensors Post 40 kGy Gamma Ratio 1 Unitf120.0 mL
Irradiatian
Lot/Batch # Mot Supplied by Sponsor Vehicle USP Sterle Water for Injection (2WFI)
Sterility Starile mn Room Temperature
Study Chromogenic Endatosdn Testing

Pouches containing devices tested included the following information:

Tesi Aricle 1: Lot 118157
Test Article 2: Lot 1171477 {pouch open)
Test Article 3: Lot 1171477 {pouch open)

Comments Sponsor Request; Suspend device by cable thus immersing sensors’ clear polysulfone body In
liguid to get barbed "T" section fully immersed, including device's fluid path. Avold immersing any
af the white cable/wire that is attachad fo the device,

The pH of Test Article 1 (Lot 1181571) was 7.51 and did nof need to ba adjusted. The pH of Test
Article 2 (Lot 1171477 (pouch opan)) was 7.32 and did not need to be adjusted, The pH of Test
Article 3 (Lat 1171477 (pouch opan)) was 7.32 and did not need fo ba adjusted,

REFERENCES: The study was conducted bazed upon the following references: USP 42 MNF 37, 2019, <85> Bacie
Endotoxins Test, S0 1089312, 2012 Biological Evaluation of Madical Devicas — Part 12: Sample Preparation and
Reference Materials, AMSIAAMI STT2:2011 Bacterial Endatoxing - Test Matheds, Routine Moenitoring, and
Alternatives to Batch Testing.

ISVIEC 17025, 2017, Genaral Reguiraments far the Competence of Testing and Calibration Laboratories,

GEMNERAL PROCEDURE: The test arficlas (3 units) were identified by information on the product packaging provide:
by the Sponsor, The barbed T section and fluid path of each test article were individually immersed In 120.0 mL of
SWF| heated to 37 =1 °C and extracted at room temperaturs for 80 + 2 minutes. The extract was assayed in duplicat
at the neat concentration. A standard curve of endofoxin was prapared in duplicate with concenirations of 0,008, 0,05
0.5, and 5 ELmL. A positive product contral (PPC) for each dilution was prepared containing 0,09 mL of the extract a
0.01 mL of the 5 EU/mL endotoxin standard te give a final concentration of 0.5 ELYmL. Water for Bacteral Endotoxine
Test (BET) and SWF| served as the negetive confrols. The microtiter plate was pre—incubated in the plate reader at
37 21 %0 for = 10 minutes. After incubation, Lysate (0.1 mL) was added to each well and the absorbance of each wel
405 nm was read every 150 seconds for a total of 40 data points or until the concantration resched 0.2 absorbance
units. The Kinetic QCL reader wsed fhe inifial reading of each well as its own Blank. The absclute value of the
comelation coefficient (1) must be = 0,880 in arder for the test to be valid. The study and its design employed
mathodology to minimize uncertainty of measurement and control of bias for data collection and analysis,

= 15 Wiggins Ave,, Bedford MA 01730 > 200.458.4141 > Main: 781.275.3330 Toxikon.com
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TOXIKON

Chromogenic Endotoxin Testing
Final Hon-GLP Report: 19-01947-N2
Test Article Mame: PendoTECH Single Use Pressure Sensors Post 40 kGy Gamma Irradiation

RESULTS:
TABLE 1:
Endotoxin Quantity
Walid PFC
Test Article Sample pH Dilution ELmL EWDevice (Yes/No)
PendoTECH T,_ﬁ‘ﬁ';f';?r 751 Maat < 0.00500 <08 Yes
Single sz [ Test Aricke 2:
ressure
Sansors Post Lot 1171477 T.32 Meat = 000600 =08 Yas
Barnma Tast Articla 3:
Lat 1171477 732 MNeat = (L.O0E00 =05 Yas
lrradiation
{pouch open)

COMNCLUSION: The absolute value of the corelation coafficiant for the linear regression was calculated to be 0887,
Each test arficle, PendoTECH Single Use Prassure Sansars Post 40 kGy Gamma Irradiation, contains < 0.00800

ELWmL and = 0.6 EWVDevica of bactarial andotoxin and meets the requirements of ISP <85>, Bacteral Endotoxdns Test

o7 D

Study Director

AUTHORIZED PERSONNEL:

wwnr foxikan.com Fage 2 of 2
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Sponsor:

- Ryan Usgaard
Q‘ NE'SU” LabS Utah Medical Products, Inc.
A Setera Health compary 7043 5. 300 W.
Midwvale UT 84047

Bacterial Endotoxins Test Final Report

Study Number: 1247118-501

Test Article: Retort® 112719-1
DPT Kits
PRESS-5-000 - 1191776 (1)
ABC-32BNP - 1192177 (2)
Purchase Order: 555333
Study Received Date: 04 Dec 2019
Testing Facility: Nelson Laboratories, LLC
6250 5. Redwood Rd.
Salt Lake City, UT 84123 U.5.A.
Test Procedure(s). Standard Test Protocol (STP) Mumber. STPO046 Rev 15
Customer Specification Sheet (C55) Number: 201700276 Rev 7
Deviation{s). MNone

Summary: The Bacterial Endotoxins Test (BET), or Limulus Amebocyte Lysate (LAL) test, is anin vifro assay to detect
and guantify bacterial endotoxin, a component of the cell wall of Gram negative bacteria. Standard controls and a
positive product control (PPC) demonstrate a compliant assay. A PPC recovery within the50%-200% range indicates that
the test sclution is free of interfering factors given the specific conditions of the test. If applicable, dilutions are calculated
into the reported endotoxin level. All test method acceptance criteria were met.

The testing was conducted in accordance with the following regulatory documents: ANSIAAMI STT2:2011AR)2016, USP
=161=, USP =85> EP 2.6.14, and JP 4.01. Testing was performed in compliance with US FDA good manufacturing
practice (GMP) regulations 21 CFR Partz 210, 211 and 820.

Kinetic Turbidimetric Results:

- Exiraction = PPC
Hfrulur“& DEtE:tEd Endﬂtﬂnn

: =0.00500 EWmL or
3 (Pooled) 30 mLidevice <0.149 EUldevice 143%

Endotoxin Limit: The endotoxin limit provided by the sponsor is not more than 20 EUldevice.

Maximum Extraction Volume: With an endotoxin limit of 20 EU/device, tested with an assay sensitivity of 0.005
EWmL, the maximum amount of extraction liguid that can be used is 4000 mLfdevice.

M,
M N e -

Caphet i
il Y

L E ACGREBRITED

Shauna Gowans electronically approved for 09 Dec 2019 20:46 (+00:00)
Study Director Christine Lundgreen Study Completion Date and Time
B01-290-7500 | nekonlabs.com sales@nelsonkabs.com Page 1of2
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Study Number 1247118-501

'Q;: NElSU” Labs Bacterial Endotoxing Test Final Repor

A Sptera Health company

Test Method Acceptance Criteria: The following conditions were met as part of a compliant assay:

»  The absolute value of the comelation coefficient of the standard curve iz =0.950
+ The blank value iz less than the endotoxin detection limit of the lysate reagent employed
s+ The coefficient of variation (CV) between replicates is =10%

Validation: The validity of the test requires demonstration that the test solution does not inhibit or enhance the assay.
Validation of the kinetic BET is accomplished with the PPC. The PPC recovery must be between 50-200%. A PPC
recovery of =50% suggests inhibition and a recovery of >200% suggests enhancement.

Preparation: The fluid pathway was flushed with endotoxin free water that had been heated to 37 £ 1°C. The extraction
liquid was kept in contact with the relevant fluid pathway for greater than one hour at room temperature {18-25°C).
Additional components were extracted under the same parameters as the fluid pathway extraction. However, they were
immersed in the extraction liquid. The extraction liquid from the fluid pathway and the additional components were
combined for testing.

Test Procedure: The assay was performed at a sensitivity of 0.005 EU/mL using Charles River reagents.

B01-290-7500 | nekonlsbs_ com calez@nelsonlabs.com

Page 2 of 2
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9.10 Appendix J- Assembled Sensor Certificate: Bacteriostasis & Fungistasis Testing

TOXIKORN

ADVANCING YOUR INNOVATION

TEST RESULT CERTIFICATE
Sponsor PendeTECH Technical Initiation /82019
Address 174 Massau Streat Technical Completion 2132018
Ste.256
Princeton, Mew Jarsay 08542
Contact Drannis Annaralli Report Date 2152019
P.0. Number 2013094 Final Mon-GLP Report  18-003565-M1

Test Article PendoTECH Single Use Pressure Sensor Polysulfone Post Gamma Imadiation (=40 Gy)
LotBatch # Mot Supplied by Sponsor
Study Method Suitabllity Test via Membrane Filtration - ISP

Comments None

REFEREMNCES: Thea study was conducied based upon the following references:; ISP 41, NF 36, 2018, <71> Sterility
Tesis.

ISONEC 17025, 2017, General Requirements for the Competance of Testing and Calibration Laboratories.

GENERAL PROCEDURE: Six (6) test aricles were supplied by the Sponsor for testing, A guanticult of Bacilius
sublilis (B. subtilis), Aspergilius brasiliensis (A. brasiensis, formerly known as Aspergilus niger), Pseudomonas
aeruginosa (P, aeruginosa), Staphylocoseus surews (2, aureus), Candida albicans (C. albicans), and Clostrdium
spomgenas (C, sporogenss) all consisting of 10-100 CFU were used. Cultures were rehydrated according to
manufaciurer's instructions,

Each test arficle wers individually immersed in 100 mL of sterile Fluid O in a sterile bag. A volume of 88 mL of exract
was recoverad and aseptically membrane fillered, Following membrane filtration and rinsa with 10 mL of sterile
Fhosphate Buffered Saline (PBS), the fillers were diractly transferred (one wnit per vessel) into 100 mL of sterile
Trypticase Soy Broth (TSE) and 100 mL of sterile Fluid Thioglycollate medium (FTR). One TSE vessel was inoculated
with Bacifliug subtiis. One TSE vessel was inoculated with Candids albicans, The third TSE vessel was inoculated with
Aspergiliive brasifensis. One FTM vessel was inoculated with Pseudomonas aeruginosa. One FTM vessal was
inoculated with Sfaphylococous surews, The remaining FTM vessal was inoculated with Clastridium sporogonas.

As positive controls, an equivalent number of TSB and FTM vessels were inoculated with the respective crganisms.
One TSE and one FTM vessel were un-inoculated and senved as negstive controls. A volume of 20 mL of PES and 20
mL of Fluid D of the same lot used was membrane filtered and the filters wera put in respective containars containing
100 mL of TSE each. All TSB vessels were incubated serabically al 20-25 °C for 5 days. All FTM vessels except C.
sporogenss were incubated aerobically &t 30-35 *C for & days. FTM vessels with C. sporogenes were incubated
ananerobically at 30-35 °C for § days. Growih was visually compared between test and control articles at specific time

points,

RESULTS: The growth of each organism was indapendant of the presence of the test aricle. Growth was obsenved for
all organisms and test arficle media condifions in TSE by Day 3. No growth was observed in the negative control,

Fluid D, and PBS.
TABLE 1:
Sterlllt'_l.r ‘u’alidahun Results - TSE

e','um anism SR T R SR i
Y T Bosubtiis C. albicans T Mooeie | FuidD | PBS
Wit TA | | WithoutTA | Wi TA | WithoutTA | WihTA | Without TA L7 el e h e
W W W W W W W W W

W W W W W W W W W

+ + + + + + - - -
+ * + + + + - - -

| + + + + + + | = - =

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

Toxikon Corporation 15 'l.'l.liggma Ave., Bedford, MA 01730 USA 1.800. 45& 4141 Haln 1.781.275. 3335
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TOXIKON
Method Suitability Test via Membrane Filtration — USP
Final Non-GLP Report: 13-00385-N1
Test Article Name: PendoTECH Single Use Pressure Sensor Polysulfone Post Gamma Irradiation (>40KGy)

TABLE 2:
EtEﬂFItjf Validation Results = FTM
iy s A ; M[H—Ip-rnlﬂun : ;

n L e e : Drgarl’am i o o B i

W | C sporogenes | S aureus | P aeruginosa m C Fluid D FES
i C WithTA | Without TA ‘M‘HIT | Without TA Wnli_Tl: Without TA |

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 aricle, W = Waekand, (-} = No Growth, (+) = Growth
CONCLUSIOM: The test aricles are considered non—bacterostatic and non-fungistatic, according to the USP

guidedines.
AUTHORIZED PERSONMNEL: i
I/ Z 1 mas o
ngom Aparajita Mukherjes, M.5.
O ligy Assurarice Study Director
wwwe toxikon.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
40-60 SAMPLES 0020499769 cs
Cust ltern ID: CAT. NO. CDRF1TNOS
40-680 SAMPLES 0021039608 cs
Cust item ID: CAT. NO. CDRF4HNOS
40-80 SAMPLES 0022897176 cs
Cust ltem 1D: CAT. NO, CORMBHNOS
40-60 SAMPLES MGBF620/MGDM180 Cs
Cust ltem ID: 20277484/00123958DR
4050 SAMPLES NA cs
Cust Item ID: PENDOTECH POLYSULFONE SENSORS
PO Number: N1402721
Processing 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 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) UTCIGMT Offsat rh:mm) 8.0
Document Content Revision: 1
Processing Location: Op faciives are in comp with sppiicable siate and federal reguistons (FDA. NRC. & PA
STERIS -MOSFA] and provide services umuoqualty syslem which meets the requrements of | DA QSR
ENASO 134885, ond in asg wih the applcabi . EN ANSKAAMINSO 11137 ar EN
435 Whitney Streat ANSUAAMIASO 11134, For tams p with ga Foton, STERIS cadifins that these
Northborough, MA 01532 .mwmmmm-wmmmwmammdmmmmw
Phone: 508-393-5323
Fax: 844-698-9778
WI-0003001354/01369 Last Rev In Rel. 3.6.5.1 Rolesse ODato 05-Jun-2017 Pege 1011

Page 79 of 109



Revision 04

Validation Guide for PendoTECH Single Use Pressure Sensors

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

Lo eteg

LI0Z-UNPS0  epe0) esworoy

FEIC LN T 0V0T VR0 ARY 1R 22060

005-  {Lmcu) W30 1ND  D1N
WY L8 1R 6102/12/1 U0 paubls

00:%- (W 19640 LNO 1 DLN
WY £2:918 6102/1 2/} U0 paubis

b UOISAY USIUOD R N0
(isheuy 0y ¥ SO) epuesey surouesy
g panciddy
(1ajpuey jeusrew) 10100y ‘zoeg
4g pasedasg

v
%)

8'0s (Aoy) piosay 104 9500 Wnwxew
vy “(Aon) prodey soj os0q WU
L9 L8r0 2r00HL 98852009490
B0S Lye varo 6PO0HL 664882009480 saL € 3
i'al 18%0 8r00HL §48.52009480
50S e vavo 6¥00HL 6£VRRZ009E0 Svi 2 |
VEL L8¥0 BFO0HL 208452009480
[ X44 L'82 8o 6P00HL $02882009480 00 :
SIUBLIBINSRaY 8s0Q |eu|y
Powosoq [(ASWEsq ewnnsu] gesd) arepoaTeg SEUPRSSS  Bes  ieTIES

1eul4

WYPEILP'8 6L0Z/12Z/ pasedasg aiwg
VS00414 QI uny $s620u4g
QHO04038 ~ JHOIMTIN ON3 Jo) pasedeiy

(waysAg Anawisoq eujuey) piosey Aljewisoq SINILS

QLS"NO “9Z1# Jo1E|peu] 0g-)/eqo uoipsoN ‘9z
yBnosoquuopn

‘POUIE / JoiEIpEL)
‘uoneso) Buissenoly

SIddlS

Page 80 of 109



Validation Guide for PendoTECH Single Use Pressure Sensors
CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION

Revision 04

9.11 Appendix K- Certificates of Gamma Irradiation for Sensor Accuracy Testing (7.2 & 7.3)

STERIS Isomedix Services Dosimetry Record
o Process Run [D 446374
Date Prepared: §/6/2007 D:36:02AM
Processing Location: Northborough
Irradiator / Method: 1286, Nordion Cobalt-60 Irradiator #4126, ON-STD
Dosimeter Batch: Harwell, Batch JH, Calibration Date 10/24/2006 5:00:00AM
Specirophotometer Beckman, DU-E40, Serial #4324355
Digital Micrametet: Mitutoyc, Micromster, Serial #01004
Cale Final
Carrler Se Coondk ARS Thick (mm} Dose (kGy) Dose {kGy} Comment
1 1 0CH 0.7006 2.968 279 27.8
* 2 3At 07917 2.958 343 34.3
2 1 TAS 0.7087 2.741 323 32.3
Z 2 TE5 0.7362 2.946 311 311
Minimurm Dose for Record {kGy): 21.9
Maximum Dose for Record (kGy): 34.3
LastD UaterTime: 662007 5:24:17 AM
Signature Manifest
%’ Prepared By: Jason ®erry Signed On: 6/62007 At 526 AM GMT4.00
#X Approved By Francine Maranda Signed ON.6/6/2007 At 36 AM  GMT4:00
Document Content Revision: 1
Comment Lagend:  OUY = Cale Dose Qut of Limits; FID = P i Dasi - BRP = Dosil Group
Form: 00056.1 Rew, 2 Effeciive Date: 05.Mar2007 Page 1 of %
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Do
Sp

v Processing Location:

Irradiator / Method:

Digital Micrometer:

STERIS isomedix Servi

simeter Batch:

acirophatometer;

Northborough

Beckman, DU-640, Serial #4324355

ces Dosimetry Record

Process Run ID 45954A
Date Prepared: 8/27/2007 9:40:22AM

126, Nordion Cobalt-60 Irradiator #1286, ON-STD

Mitutoyo, Micrometer, Serfal #01004

Harweii, Batch JH, Caiibration Date 10/24/2006 5:00:00AM

Document Content Revision:

1

Calc Final
Carrier Seg _ Coordinate ABS Thick (mm) Dose (kGy]) Dese (kGy) Comment
1 1 0C1 0.7621 3.048 306 30.6
1 2 3A1 0.8861 3.088 373 373
2 1 TAS 0.7269 2.603 37.0 37.0
2 2 TES 0.7954 2.904 357 387
Minimum Dose for Recerd (kGy): 30.6
Maximum Dose for Record (kGy): 37.3
Last Dosimeter Absorbance Measurement Date/Time;  8/25/2007 6:38:46 PM
Signature Manifest
& Prepared By: PRy Ly Signed On:8/25/2007 At 8:d2 PM  GMT:4:00
2§ Approved By: Ken Moore Signed On: 8/27/2007 AL 9:40 AM  GMT=4:00

Comment Legsnd: OUT = Cale Cose Out of Limits;

PROC-00036€ Last Revised in Refeass 2,0.0.2

Release Date:

24-Jul-2007

P10 = Pre-lrradiated Dosimeter; GRF = Qusimeter Group

Page 10f1
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9.12 Appendix L- Certificate of Gamma Irradiation for 5 Year Shelf Life (7.9)

.~

Certificate Of Processing = STERIS
Prepared for ADVANCED SCIENTIFICS INC

Gamma Process Run |ID 218180E

Product Code Product Lot Number Quantity UO
GROUP 63 B107340C-1 / 98600-0000 1 cs
GROUP 63 JASON P SAMP / JASON P-SAMP 1 cS
GROUP 7 B8108815-1/ 9812S-0000 1 Ccs
GROUP 7 B108821-1/ 87Z0F-0000 1 Ccs
GROUP 7 B114908-1/ 381GD-0000 6 cs
GROUP 7 CTC-1730 / 982J6-0000 1 cs
GROUP 7 HMOCO 1841 / SBSIF-0000 1 cSs
GROUP 7 RBEVM / 9818Q-0000 1 Cs
GROUP 82 B109704-1 / 9B2RX.0000 1 cSs
GROUP 52 B8109718-1 / 98ZRW-0000 1 cs
Processing Run Start Date/Time: 18-Mar-2019 06:06:03 am Approx. Downtime (hours 0.19
Processing Run End DataTime 18-Mar-2019 08:12:02 sm
Minimum Specified Dose (kGy): 27.5 Minimum Delivered Dose (kGy): 30.2 j
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): 40.2
Praduct meets Customer specifications, zero nonconformilies cccurmad during this irradiaton run,
Signature Manifest B
Reviewad and E-Signed By Signed On 3/19/2019 at 10:32 AM |
Victoria Mullings (QS & RC Technician) WTG HOMT, Oiesl IV 490
Document Content Revision: 1
Pr in Opersting faziiities are n compliance wih applicatts tldle and federal ragutalions (FOA, NRC EPA
STERIS and OSHA) and provida senvices under 3 gualty systom whech masts the requirerents of FDA QSR
A b ; ENASO 13485 and in slgnmant with EN ANSUAAMVISO 11137 STERIS cenifies 1l Bise
23 Elzavelh Drive Pracessed ams raceived tha INdcated 10205 within (he precisan and scouracy of the Gosmetry
Chester, NY 10818 S5 10mM used
Phone: B45-469-2087
Fax: 845-469-7512
WH-00024/01354001363 Laat Rey In Rel, 3.0.5.1 Resuse Date 05~Jun-2017 Page * 41
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9.13 Appendix M- Calibration Certificate for Pressure Gauge Used in 8.1

O CALIBRATION CERTIFICATE PAGE | of |
GE Drwck
UNITUNDER TEST (LD CALIBRATOR INFORMATION
Mansfacturcr Desck Calibeution lawtrument DMSLS
Type Number DI04 Serial Number 51501984
Serial Nusnbeor 2904090 ") Cahbeated Againat UKAS 0221
Pressure Range 0w 100 pwi g
Prossare Connocsor NPT Make Calibention [smtrument - Agilent 12301A
Calibrstion Date 09 Februury 2009 Serial Number MY45020018
"1 Cakbeuted Against UKAS 0221
PRESSURE PERFORMANCE 20°C 1
Actual Applied Ut Under Urat Under Teut Permussible Devaation
Vilue Teul Readng Deviatice
e P N 5 "9
.00 000 0.000 %6 40.035 %05
20,00 2000 0.000 %ss +0.035 %l
LR S0.00 000N +0.033 %fa
999 000 0010 %S +0.033 Yefs
7999 pa A 0000 %E 0035 b
“9» wn 0000 N5 0035 %ds
50.00 S0m 0.000 %6 0,033 %S
o DR D010 %6 +0.035 Nfs
J I on
Valtape Amlopes Oupa Umit Uda Tem Permissible Deviation
Seipoam Readmg Devaation
% v oD el
2 0.100 D001 % 0,093 %fs
20 09 V03 %NE =) 195 %E
&0 1000 L.00 %k +0.095 %6
o0 29%% £016 %6 L0095 s
0 1599 DO %S =0.055 %fs
100 1999 DOIZ %G =0.095 fs
Cotified by, @ pue 4 FEB 2
1) Tracable 1 wheae i (mdalieg N1ST0
(374] Aadwvdln hw-mtmﬁ-m
3 Devi et fvrm LUT w mians Astal Agohed Vil
4 Nenl ¥, by e mu-——ﬂs
PSI074 VIEQ
Drack 13d, Fr Tree Lane Gratoy, Losctesdone L8 OFH WL RESENSIng com
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CALIBRATION CERTIFICATE

9.14 Appendix N- Calibration Certificate for Pressure Gauge Used in 8.2

GEggkUNDER TEST (UUT)

Manufacturer

Type Number
Serial Number
Pressure Range
Pressure Connector
Calibration Date

CALIBRATOR INFORMATION

PAGE 10of1

: Druck Calibration Instrument : DPIS15

: DPI104 Serial Number 151501984

: 2460830 (*1) Calibrated Against : UKAS 0221

:0to 100 psig

: VaNPT Male Calibration Instrument : Aligent 34401A

: 10 January 2007 Serial Number - MY45020018
(*1) Calibrated Against : UKAS 0221

PRESSURE PERFORMANCE 20°C *I)

Actual Applied Unit Under Unit Under Test Permissible Deviation
Value Test Reading Deviation
psi psi #2) (*3) &)
0.00 0.00 0.000 %fs +0.035 %fs
19.99 20.00 0.010 %fs +0.035 %fs
39.99 39.99 0.000 %fs +0.035 %fs
59.99 59.99 0.000 %fs +0.035 %fs
79.98 79.99 0.010 %fs +£0.035 %fs
99.98 99.98 0.000 %fs +0.035 %fs
50.00 50.00 0.000 %fs +0.035 %fs
0.01 0.01 0.000 %fs +£0.035 %fs
ANALOGUE PERFORMANCE 20°C (*1)
Voltage Analogue Output Unit Under Test Permissible Deviation
Setpoint Reading Deviation
% v ¢2) 4)
2 0.100 0.005 %fs +0.095 %fs
20 1.000 0.002 %fs +0.095 %fs
40 2.000 -0.001 %fs +0.095 %fs
60 2.999 -0.022 %fs +0.095 %fs
80 3.999 -0.019 %fs +0.095 %fs
100 4.999 -0.026 %fs +0.095 %fs
Certified by: ¢ Date: =7
ertifie (\/;) ate “/f{(/{
NOTES

(*1)  Traceable to relevant International Standards (including N.LS.T.).
(*2)  Actual recorded values. For specification, see Permissible Deviation column.
(*3)  Deviation calculated from UUT Reading minus Actual Applied Value.

(*4)  Non linearity, hysterisis, temperature effects and repeatability.

PS1074 V1.01.00

Druck Ltd, Fir Tree Lane, Groby, Leicestershire LE6 OFH.

WwWw.gesensing.com
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9.15 Appendix O- Calibration Certificate for Pressure Gauge Used in 8.5 and 8.6

INNOCAL® —— i

INNOVATIVE CALIBRATION SOLUTIONS = % 578968
625 East Bunker Court Calibration Report Keforence Number: 499231
Vernon Hills, Illinois 60061 P . PO Number RANDD
PH: 866-466-6225 rzt ter enil ﬁ‘ v
Fax: 847-327-2993 Pendotech
www.innocalsolutions.com 2~ 00 3490 US Ree 1
716?l?§ &0 Bldg IS F
S e Princeton, NJ 08540 United States

Manufacturer:  Druck Inc. Calibration Date: 04/25/2014

Model Number: DPI 104 0-100 PSI Calibration Due Date;  04/25/2015

Description: Pressure, Digital Gauge, 0-100 PSI Condition As Found:  In Tolerance

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

Serial Number: 2936080

Procedure: DS Universal Pressure Gauge-10

Remarks:

NIST-traceable calibration performed on the unit referenced above in accordance with customer requircments, 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
CP0O5091 DH Instruments Inc PPC3-700K Pressure, -14,7 to 100 psi Calibrator 12/31/2018 12/31/2014
A700KS/G100KS
Calibration Data
FUNCTION TESTED | Nominal Value AsFound |owtottoll  Asleft | owettal CALIBRATION TOLERANCE
Increasing 0.000 psi 0.00 Same <0.050 to 0.050 psi
[EMU 0.00075 psiTUR 67:1]
| 10.000 psi 10.00 Sams 9.950ta 10, [)50751
[EMU 0.0012 psifTUR 41:1]
20.000 psi 20,00 Same 19.950 1o 20,050 ps:
[EMU 0,003t psilTUR 16:1]
30.000 psi 30.00 Same 29,950 10 30.050 psi
[EMU 0.0031 psil[TUR 16:1]
| 40.000 psi 40.00 Same 39.950 10 40.050 psi
[EMU 0.0040 psiJ[TUR 12:1]
I 50,000 psi 50.00 Same 49,950 to 50.050 psi
[EMU 0.0050 psif TUR 9.9:1]
I 60,000 ps: 60.01 Sama 59,950 to 60,050 psi
[EMU 0.0080 psiff TUR 8.3:1)
| 70.000 psi 70.01 Same 69.950 o 70.050 psi
[EMU 0.0070 psi[ TUR 7.1:1]
[ 80.000 psi 80,01 Same I 78.850 to 80.050 psi
[EMU 0.0080 psiJ[TUR 6.2:1)
= | 80.000 psi 90,01 Same i 89.950 10 90,050 psi
[EMU 0.0090 psiTUR 5.5:1]
| 100.000 psi 100.00 Same 99.959 10 100.050 psi
[EMU 0.010 psi] TUR 5.0:1]
Decreasing 90.000 psi 90.00 Same B89.950 to 90.050 psi
[EMU 0.0090 psiY TUR 5.5:1]
80.000 psi 80.01 Same 79:950 to 80.050 psi
[EMU 0.0080 psi TUR 6.2:1]
| 70.000 psi 70.01 Same 69.950 to 70.050 psi
[EMU 0.0070 psi TUR 7.1:1]
F [ 60.000 psi 60.01 Same 53.950 1o 60,050 psi
[EMU D.0060 psi][TUR 8.3:1]
| 50.000 psi £0.01 Same 49.950 to 50,050 psi
[EMU 0.0050 psi[ TUR 9.9:1]
| 40.000 psi 40.00 Same 39.950 to 40,050 psi
[EMU D,0040 psi[ TUR 12:1]
| 30.000 psi 30.00 Sama 29,950 to 30.050 psi
[EMU 0.0031 psI[TUR 16:1]
| 20.000 psi 20.00 Sama 19.950 10 20.050 psi
[EMU 0.0031 psifTUR 16:1)

/7 Cole-Parmer @ Thermo @ Fisher Scientific

Page 102
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Calibration Data

FUNCTION TESTED Nominal Value | AsFound |owoftel| Asleft | outofvel! CALIBRATION TOLERANCE
| 10.000 psi 10.00 Same 9,950 to 10,050 pst
i 4 ) [EMU 0.0012 psi TUR 41:1)
0.000 psi 0.00 Same -0.050 to 0.050 psi
|EMU 0.00075 psi TUR 67:1]

::mf’_‘(-‘i T :“"'"’: i?c CIZRH Calibration Performed By: Quality Reviewer:

umidity: %

Rpt. No.: 578;53 Santos. Daniel Metrologist  B47-327-5837 Pietroniceo, Mike 472572014
Sree Name Tile Phone Name Diate

Yare Detaid

repon =1 e reproduced except

Rsport Number: 578968 Druck Inc, / DP| 104 0-100 PSI, Pressure. Digital Gauge, 0-100 PSI
/7 Cole-Parmer Thermo @
MMMMM~ =~ SCIENTIFIC n’h"s"eﬂ"ﬂ‘

Page2ol 2
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9.16 Appendix P- Calibration Certificate for Vacuum Gauge used in 8.2 and 8.5

INNOCAL®

INNOVATIVE CALIBRATION SOLUTIONS

625 East Bunker Court
Vernon Hills, lllinois 60061

PH: 866-466-6225
Fax: 847-327-2993

www.innocalsolutions.com

Manufacturer:
Model Number:
Description:
Asset Number:
Serial Number:
Procedure:
Remarks:

i A
Wi

668824

NIST Traceable
Calibration Report

Reference Number. 578526
PO Number  MHUJBER102814
Pendotech
3490 US Rie |
Bldg IS F
Princeton, NJ 08540 United States

Crystal Engineering Calibration Date: 10/28/2014
15PSIXP2I Calibration Due Date:  10/28/2015
Pressure, Digital Gauge 15 PSI Condition As Found: In Tolerance
CP140081 Condition As Left: In Tolerance, No adjustment
364027

DS Universal Pressure Gauge-10

NIST-1raceable 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,

~ s
Standards Utilized
Asset No. Manufacturer Model No. Description Cal. Date = Due Date
CP05081 DH Instruments Inc PPC3-700K Pressure, -14.7 to 100 psi Calibrator 12/31/2013  12/31/2014
A700KS/G100KS
Calibration Data
FUNCTION TESTED Nominal Value AsFound owoitel  Asleft | OwerTel CALIBRATION TOLERANCE
Increasing -13.5000 psi -13,500 Same -13.5360 10 -13.4640 psi
[EMU 0.00070 psi[TUR 51:1]
-11.1000 psi -11.101 Same -11,1360 10 -11.0640 psi
S [EMU 0.00070 pss[TUR 51:1)
-8,2000 psit -8.201 Same -8.2360 10 -8.1640 psi
[EMU 0.00070 psil[ TUR 51:1]
-5,3000 psi -5.301 Same -5.3360 10 -5.2640 psi
|EMU 0.00070 psif[ TUR 51:1)
F o -2.4000 psi 2.401 Same 24350 10 -2.3640 psi
[EMU 0.00070 psil TUR 51:1)
0.5000 psi 0.500 Same 0.4970 10 0.5030 psi
[EMU 0,00048 psifTUR 6.1:1]
3.4000 psi 3.400 Same 3.3966 to 3.4034 psi
[EMU 0.00055 psif TUR 6.2:1]
6.3000 psi 6.300 Same 6.2037 10 6.3063 psi
[EMU 0.00073 psifTUR 8.5:1]
9.2000 psi 9201 Same 9.1908 o 9.2092 psi
[EMU 0.00009 psif TUR 9.3:1]
12,1000 psi 12,100 Samea 12087910 12.1121 psi
[EMU 0.0013 psiTUR 8.7:1]
15.0000 psi 15.001 Same 14,9850 t0 15.0150 psi
[EMU 0.0015 psifTUR 9.9:1]
Decreasing 12.1000 psi 12,101 Same 12087910 12.1121 psi
[EMU 0.0013 psiiTUR 8.7:1]
= 9.2000 psi 9201 Same 5 1908 to 9.2092 psi
[EMU 000092 psf[TUR 8.3:1)
6.3000 psi 5301 Same 0 £.2937 10 6.3063 psi
(EMU 0.00073 psi[TUR 8.5:1)
34000 psi T aem Same 3.3966 to 34034 psi
[EMU 000055 psiff TUR 6.2:1]
0.5000 psi 0501 Same 0.4970 to 0.5030 psi
[EMU 000048 psiTUR 6.1:1)
-2.4000 ps: -2.400 Same -2.4360 to -2.3640 psi
[EMU 0.00070 psifTUR 51:1]
+5.3000 psi -5.300 Same -5.3360 to +5.2640 psi
[EMU 0.00070 psifTUR 51:1]
= -~ -
/7 Cole-Parmer (D) DIGI-SENSE. OoOARKION
Dedvering Sokdons ou s~ - T TR & TR I INSTRUMENTS
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Calibration Data

FUNCTION TESTED Nominal Value As Found  outetel,  As Left Out et Tol CALIBRATION TOLERANCE
| -8.2000 psi -8.201 Same -8.2360 10 -8, 1640 psi
[EMU 0.00070 psifTUR 51:1]
11,1000 psi -11.101 Same -11.1360 to -11.0640 psi
[EMU 0.00070 psa) TUR 51:1)
-13.5000 psi ~13.501 Same -13.5360 10 -13.4640 psi
[EMU 0.00070 psi TUR 51:1]

Temperature: 21°C Calibration Performed By: Quality Reviewer:

Humidity: 46% RH . == . 3 o
Rpt. No.: 668824 Santos. Daniel 322 Metrologist  B47-327-5837 Pietronicco, Mike 10/28/2014
= ¥ Title Phaue Name

won of it

Raport Number: 668823 Crystal Engineering Corp / 15PSIXP2), Pressure, Digital Gauge 15 PS)
-~ .
</~ Cole-Parmer m (D) DIGI-SENSE. OAKION
Deivenng Solufions You Trug!_ - ) M W 3

INSTRUMENT

Page2of2
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9.17 Appendix Q- Calibrati

INNOCAL®

INNOVATIVE CALIBRATION SOLUTIONS

625 East Bunker Court
Vernon Hills, Nlinois 60061
PH. 356-466.822%

Fax B47-327-2003

www innotasclutians com

on Certificate for Temperature Monitor Used in 8.7

AP v 0
685467

NIST Traceable
Calibration Report

Referonce Number: 581482
PO Nuniter. RANDD

Pendotech
N US Rie )
BRlg ISF
Princeton, NFOBS40 United States

Manufacturer:  Oakion Calibration Date: 12282014

Model Number:  91426.50 Calibration Due Date;: 12282015

Description: Temperature, Thermistor, Temp 340 Datalogger Condition As Found: In Tolerance

Asset Number:  CPI00E77 Condition As Left: In Tolarance. No acjustment
Serial Number: 570165

Procedure: DS Oakton $1426-50

Remarks:

NIST-traceable cahbration

perfosmed on the unit reterenced above in accordance with customer cequaneiments. published specifications and the

Tal's standard operating procedures. No adjusitwnls were msade W the v

Standards Utilized

Asset No. Manufacturer Modal No. Description Cal.Dats  Due Date
CP30148 Fluks Comorancn SEERA Calteator, Multfuncson 07232014 07282015
Calibration Data
FUNCTION TESTED Nominal Value AsFound owetie]  Asleft | ceatre CALIBRATION TOLERANCE
TaMPrao Accuacy I500C 8500 Same 3505103407 °C
{EVLI Q2058 "CETURA 111)
| aooCc 0.00 Same 00310003 °C
ENL 00058 CETUAS 21|
| T500°C B0 Samo TART o 75 C
EVLI 0000 CETUR 31|
| 1200°C 129 Same 1109w 1201 °C
[EMU 6058 “CITUR 1.7:1]
| 1430°C 1445 Same 148 51 1455 °C
[EMUI 0S8 "CETUR 88:4)
e o S Calibration Performed y: Quality Reviewer:
1v: e
TR SREAET Tavag. Asher A M5 Metrologist  847-327-8308 Pietromicon, Mike
Rpt. No.: 685467 :
Neie i Titk eas Sarw
Ihis oot The st 1

amaYata o

/7 Cole-Parmer
Dadveng SonAnd ou Tuy

oOARKION"

PROE T DU AE MR

(B) DIGHSENSE.

Page 7 el 1
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9.18 Appendix R- Calibration Certificate for Pressure Gauge Used in 8.4

INNOCAL® ST Tracenble i

162225
INNOVATIVE CALIBRATION SOLUTIONS a .
£25 East Bunker Court Callbratlﬂu Repﬂrt Reference Number 128806
4 ) ;
Yernon Hills, lllinois 60081 PO Mumber 2008028
PH. 865-466-8225
Fax: 847-327-2053 I‘enqulach
wiww, nnocalsolutions. com 1490 US Hwy 1
Bldg 15E
Princeton, ™J 08540

Manufacturer:  Druck Inc. Calibration Date: DEOT2011

Model Number: DPI1104 0-100 PSI Calibration Due Date: 08072012

Description: Prassure, Digital Gauga, 0-100 PSI Condition As Found: in Tolerance

Asset Number:  CP21618 Condition As Left: in Tolerance, No adjustment

Serigl Number: 2336090

Procedure: Compass for Pressure

Hemarks:

NIST-traceable calibration performed on the unit referenced above in accordance with customer requirements, published specifications and 1he lab's
standard operating procedures. Mo adjustments were made to the unit. Measured data can be found on page 2

Standards Utilized

Asset No. | Manufacturer | Model No. Description Cal. Date _ Due Date
CPOS081 DH Instruments Inc PPC3-TMATKSG100KS Calibrator, Pressure, Master 30-0-100psi 11022010 | 11022011
§ Calibration Performed By: Quality Reviewer:
lemperature: 217 C
Humidity: 62% RH ) ) ) —
Rpt. No.: 162205 Santos, Daniel Metrologist  847-327-5637 Zaegler, Jeff G201
T Teme - wwe Fivas Name Datx
Fage { of 2
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INNOCAL®

INNOVATIVE CALIBRATION SOLUTIONS

625 East Bunker Court
Vernon Hills, lllinols 600561
PH: 866-466-6226

Fax: 847-327-2993
www.innocalsolutions com

UUT Information
Manufacturer:  Druck
Model: DPI 104 0-100PSI
Range 0.0C0 to 100.CC0 psi
Accuracy: 0.05 %FS
Technician; Darvel Santos
Test Data
Reference
Set Pt Prassure
psi psi
0.000 0.000
10.000 10.000
20.000 20.000
30.000 30.000
40.000 40.000
50.000 50.000
60.000 60,000
70.000 70.000
80.000 80.000
90.000 90.000
100.000 100.000
$0.000 90,000
80.000 80.000
70.0C0 70.000
60.000 60.000
50.000 50.000
40.000 40.000
30.000 30.000
20.000 20.000
10.0C0 10.000
0.000 0.000

Calculations

First Oroer Fit Equation:y = 9.988857E-01x » 1.155301E-03
Linearity: 0.0082 %UUTSpan
Hystarasis: 0.0100 %UJTSpan
Measwement Uncedanty: 0.0261 psi

s

UUT Emoe
(%}

<

NIST Traceable
Calibration Report
As Found / As Left Data
Identification: CP21618
Serial Number: 2936090
Data Acquasition Method:  Manual
Date Tested: Jun 7 2011
uuT AbS, % Span uuT
Prossure Error Error Tolerance
psé psi % psi
0.0000 0.0000 0.0000 0.0500
10.0000 0.0000 0.0000 0.0500
20.0000 0.0000 0.0000 0.0500
30.0000 0.0000 0.0000 0.0500
40,0000 0.0000 0.0000 0.0500
50.0000 0.0000 0.0000 0.0500
60.0100 0.0100 0.0100 0.0500
70.0100 0.0100 0.0300 0.0500
80.0100 0.0100 0.0100 0.0500
90.0100 0.0100 0.0100 0.0500
100.0000 0.0000 0.0000 0.0500
90.0100 0.0100 0.0100 0.0500
80.0100 0.0100 0.0100 0.0500
70.0100 0.0100 0.0100 0.0500
60.0100 0.0100 0.0100 0.0500
50,0100 0.0100 0.0100 0.0500
40.0000 0.0000 0.0000 0.0500
30,0000 0.0000 0.0000 0.0500
20.0000 0.0000 0.0000 0.0500
10.0000 0.0000 0.0000 0.0500
0.0000 0.0000 0.0000 0.0500

IR

—

B

o

Page 20f 2

Reterance Prassure (psi)

Test Number
162225

® Upscae
A Downscaie
-—Eest et

Ears =
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9.19 Appendix S- Calibration Certificate for Pressure Gauge Used in 8.8

INNOCAL® NIST Traceab/e W Wi

INNOVATIVE CALIBRATION SOLUTIONS p > 1457083
625 East Bunker Court Callbr ation Report Reference Number: 1269901
Vernon Hills, lllinois 60061 PO Number RANDD
PH: B66-466-6225
Fax: 847-327-2993 Pendotech
Www innocaisolutions, com 3490 US Route |
Bldg 15F
Princeton, NJ 0BS540 United States

Manufacturer:  Druck Inc Calibration Date: 07/30/2018

Model Number: DPI 104 Calibration Due Date:  07/30/2019

Description: Pressure, Digital Pressure Indicator Condition As Found:  In Tolerance

Asset Number:  CP91719 Condition As Left: In Tolerance, No adjustment

Serial Number: 3674169

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
CP05091 DH Instruments Inc PPC3-700K Pressure, -14 7 to 100 psi Calibrator 04/24/2018  04/30/2019
A700KS/G100KS
Calibration Data
FUNCTION TESTED [ Nominal Value | AsFound |owotal  As Left | oworTol CALIBRATION TOLERANCE

Increasng 0.000 psi 0.01 Same -0.050 % 0,050 psi
[EMU 0.00075 psTUR 67.1]

| 10000 ps: CE) Same 8.950 10 10 050 psi
[EMU 0.0012 psif[ TUR 41:1]

20,000 psi [ 16 9% Same 18.950 10 20050 psi
[EMU 00031 psil[TUR 16 1]

I | 30,000 psi | 2808 Same ' 29,850 10 30 050 psi
[EMU 00631 psETUR 18.1]

I 40 000 psi 3998 Same | 39 550 10 40 050 ps
[EMU 0.004 psi{TUR 12.1)

50000 psi 4598 T same | 46 950 1o 50 050 pai
[EMU 0005 ps/J[TUR 9.8.1)

60.000 psi 5998 Same %9.950 10 60.050 psi
[EMU D.006 psTUR &3 1)

70.000 psi 69.98 Same 9 950 to 70,050 psi
[EMU D.007 psil[TUR 7 1-1]

80 000 psi 80.01 Same [ 79,950 to 80 050 ps:
[EMU 0.008 psi][TUR 6 2 1]

90,000 psi 9001 [ Same " 88,950 1o 90 050 pai
FEMU 0.008 ps)[TUR 5.5 1]

| 100 000 psi 180 a1 Same 69 650 to 100,050 psi
[EMU 0 01 psijTUR 5.0.1]

Decreasing §0.000 ps [ 50 01 Same ] 85 §50 to 50050 p=
[EMU 0009 psi|[TUR 5 5.1)

I [ 80 000 pal " 800 Same [ [ 7 950 to 80 050 ps
IEMU 0 008 psi|[TUR 6.2'1)

70.000 psi 7004 [ Sama 69.950 10 70.050 psi
[EMU 0 007 psTUR 7.1.1)

| £0.000 ps 8001 Same 59 550 10 60.050 psi
[EMU 0 006 paif[TUR & 31)

| 50 000 psi 5001 Same 49 950 to 50 050 psi
{EMU 0.005 psi][TUR 8.9:1)

40,000 p8i 4001 Same | 30950 10 40,050 ps
IEMU 0.004 psi][TUR 12 1]

30.000 psi 30.00 Same 29 850 %o 30.050 psi
[EMU 00031 ps][TUR 15 1)

5T RUMENTS

</ Cole-Parmer @ (§) DIGI-SENSE OoAKION
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/ Calibration Data
WWTBTED Nominal Value | AsFound |owwtei| AsLeft | owerrel CALIBRATION TOLERANCE
20000 psi 20.00 Same 1 0 psi
. | A A | [EMU 0 0031 psifTUR 18 1]
| 10.000 psi 10.00 Same §.950 10 10.050 p=
| | v [EMU 0.0092 paif[ TUR 41:1)
| 0.000 psi 0.00 Same -0 0%0 to 0.050 psi
[EMU D 00075 psi][ TUR 87 1)
Temperature: 21°C : %
Humidity: 54% RH (?lllbl‘llil)l ?eﬂormed By: Quality Reviewer:
Rpt. No.: 1457083 Gonzaler, Jaime 303 Metrologist  847-327.5322 Seplit, Tony 07/302018
Name _ips Title Those Name Dase
Report Number 1457083 Oruck inc /DP) 104, Pressure, Digital Pressure indicator
«/” Cole-Parmer m> D) DIGH- o~
Cole-Parmer , (2) DIGI-SENSE OARKION
Page20af2
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9.20 Appendix T- Gamma Certificate for sensors used in 7.10/8/10

Ceriificate Of Processing

Prepared for ADVANCED SCIENTIFICS INC
Gamma Process Run ID 187014C

STERIS

Product Code Product Lot Number Quantity UOM
GROUP 62 B108761-1 / 92059-0000 8 Cs
GROUP 69 SAMPLE JASON / SAMPLE JASON-0000 1 cs
GROUP 7 B105146-1 / 90879-0000 39 Cs
GROUP 7 B105421-1 / 92696-0000 1 CS
GROUP 7 B110621-1 / 92968-0000 1 Cs
GROUP 82 7201R / 92944-0000 1 Ccs
GROUP 82 7202R / 92945-0000 1 CS
GROUP 82 B102828-| / 92994-0000 1 Cs
GROUP 82 B103135-1 / 92995-0000 2 CS
GROUP 82 B105206- / 90950-0000 1 CS
GROUP 82 B108824-1 / 92963-ENDO 1 CS
Processing Run Start Date/Time: 13-Jun-2016 01:06:12 am Approx. Downtime (hours): 0.08
Processing Run End Date/Time: 13-Jun-2016 03:21:09 am
Minimum Specified Dose (kGy): 27.5 Minimum Delivered Dose (kGy): 30.9
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): 40.1
Product meets Customer specifications; zero nonconformities occurred during this irradiation run.
Signature Manifest
Reviewed and E-Signed By Signed On 6/14/2016 at 8:31 AM
Tracy Wild (QS/RC Technician) UTC / GMT Offset (hh:mm): -4:00
Document Content Revision:
Processing Location: Operating facilities are in compliance with applicable state and federal regulations (FDA, NRC, EPA,
. . and OSHA) and provide services under a quality system which meets the requirements of FDA QSR,
STERIS lsomeq|x =eces EN/ISO 13485:2003/2012, and in alignment with EN ANSI/AAMI/ISO 11137:2006. STERIS Isomedix
23 Elizabeth Drive certifies that these processed items received the indicated doses within the precision and accuracy
Chester, NY 10918 of the dosimetry system used.
Phone: 845-469-4087
Fax: 845-469-7512
PROC-00034/01354/01369 Last Rev in Rel. 3.6.2.1 Release Date:  02-Apr-2014 Page 1 0of 1
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Cettificate Of Processing
Prepared for ADVANCED SCIENTIFICS INC

Gamma Process Run ID 187290D

STERIS

Product Code Product Lot Number Quantity UOM
GROUP 69 SAMPLE JASON / SAMPLE JASON-0000 1 Ccs
GROUP 7 B103911-1 / 93000-0000 1 Cs
GROUP 7 B105122-1 / 93538-0000 1 cs
GROUP 7 B106519-1 / 93405-0000 1 cs
GROUP 7 B110708- / 93402-0000 1 CS
GROUP 82 B103522-1 / 91941-0000 1 CS
GROUP 82 B110706-1 / 93401-0000 1 cs
Processing Run Start Date/Time: 21-Jun-2016 04:20:15 pm Approx. Downtime (hours): 0.66
Processing Run End Date/Time: 21-Jun-2016 07:00:08 pm
Minimum Specified Dose (kGy): 275 Minimum Delivered Dose (kGy): 311
Maximum Specified Dose (kGy): 45.0 Maximum Delivered Dose (kGy): 40.0

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

Signature Manifest

Reviewed and E-Signed By Signed On 6/22/2016 at 9:36 AM
Brandon Helmke (QS/RC Technician) UTC / GMT Offset (hhimm): -4:00

Document Content Revision: 1

Processing Location: Operating facilities are in compliance with applicable state and federal regulations (FDA, NRC, EPA,
STERIS Isomedix Services and OSHA) and provide services under a quality system which meets the requirements of FDA QSR,

53 Elizabeth Dri EN/ISO 13485:2003/2012, and in alignment with EN ANSI/AAMI/ISO 11137:2006. STERIS Isomedix
izabeth Drive certifies that these processed items received the indicated doses within the precision and accuracy
Chester, NY 10918 of the dosimetry system used

Phone: 845-469-4087
Fax: 845-469-7512

PROC-00034/01354/01369 Last Rev in Rel. 3.6.2.1 Release Date: 02-Apr-2014 Page 1 of 1
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9.21 Appendix U- Calibration Certificate for Pressure Gauge used in 8.10

INNOCAL® e e i

INNOVATIVE CALIBRATION SOLUTIONS 859693

625 East Bunker Court Callbratlon Report Reference Number: 734817
Vernon Hills, lllinois 60061 PO Number. RANDD
PH: 866-466-6225

Fax: 847-327-2893 PendoTECH

www.innocalsolutions.com 3490 US Route |

Princeton, NJ 08540 United States

Manufacturer:  Druck Inc. Calibration Date: 03/21/2016

Model Number: DPI 104 Calibration Due Date:  03/21/2017

Description: Pressure, Digital Pressure indicator Condition As Found: In Tolerance

Asset Number: 4396848 Condition As Left: In Tolerance, No agjustment
Serial Number: 4396848

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 adjusiments were made to the unit.

Standards Utilized

Asset No.  Manufacturer | Model No. Description Cal. Date = Due Date
CP05091 DH Instruments Inc PPC3-700K Pressure, -14.7 to 100 psi Calibrator 03/11/2016  03/31/2017
AT00KS/G100KS
Calibration Data
FUNCTIONTESTED  NominalValue | AsFound owsitell  Asleft | ouetra CALIBRATION TOLERANCE
Increasing 0.000 psi 0.00 Same -0.050 to 0.050 psi
[EMU 0.00075 psi[TUR 67:1}
| 10.000 psi 10.00 Same 9.950 to 10.050 psi

[EMU 0.0012 psiTUR 41:1]

| 20.000 psi 2000 Same | 19.950 to 20,050 psi
[EMU 0,0031 psiTUR 16:1]

| 30.000 psi 30.00 Same 29,950 10 30.050 psi
[EMU 0.0031 psif TUR 16:1]

| 40,000 psi 40.00 Same 39,950 10 £0.050 psi
[EMU 00040 psif( TUR 12:1]

| 50.000 psi 50.00 Same 49.950 10 50,050 pst
[EMU 0.0050 psijTUR 9.8:1)

| 60.000 psi £0.00 Same 59,950 10 60,050 psi
[EMU 0.0060 psif[ TUR 8.3:1)

| 70.000 psi 70.01 Same 69.950 to 70.050 psi
[EMU 0.0070 psiJ[TUR 7,1:1)

| 80.000 psi 80.01 = Same 79,950 10 80,050 psi
[EMU 0.0080 psill TUR 6.2:1)

| 90.000 psi 80.01 Same 89.950 10 90.050 psi
[EMU 0.0090 psi TUR 5.5:1]

= 100.000 psi 100.01 Same 99,950 1o 100.050 psi
[EMU 0.010 psil[ TUR 5.0:1]

Decreasing 90.000 psi 90,01 Same | 89.950 to 90.050 psi
[EMU 0.0090 psi TUR 5.5:1]

| 80.000 psi 80.01 Same 79.950 to 80.050 psi
[EMU 0.0080 psill TUR 6.2:1)

| 70.000 psi 70.01 T same £9.950 to 70.050 psi
[EMU 0.0070 psi)[TUR 7.1:1]

| 60.000 psi 60.01 Same 59,950 to 60.050 psi
[EMU 0.0060 psi) TUR 8.3:1)

| 50.000 psi 50.01 Same 49,950 10 50.050 psi
[EMU 0.0050 psi) TUR 9.9:1)

| 40.000 psi 40.00 Same 39,950 to 40.050 psi
[EMU 0.0040 psil( TUR 12:1]

| 30.000 psi 30,00 r Samo 23.950 t0 30.050 psi
{EMU 0.0031 psif TUR 161

- = - -~ X -
/7 Cole-Parmer @ (D) DIGI-SENSE. OAKION
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Calibration Data

FUNCTION TESTED Nominal Value As Found  CutefTol As Left Ot of Tol CALIBRATION TOLERANCE
| 20.000 psi 20.00 Same 19.950 to 20.050 psi
= [EMU 0.0031 psiJ[TUR 16:1]
10.000 psi 10,00 Same — 9.950 o 10.050 ps|
[EMU 0.0012 psiTUR 41:1]
0.000 ps| 0.00 Same -0.050 to 0.050 psi
[EMU 0.00075 psi[ TUR 67-1)
Tcmp.u:aturt: 21: C Calibration Performed By: Quality Reviewer:
Humidity: 26% RH 7= - = e
Rpt. No.: 859693 Santos, Daniel 322 Metrologist  847-327-5837 Szplit. Tony 372172016
Nivme ma Title Phone Name

Report Number, 8556393

/7 Cole-Parmer
Dedvenng Solsions You Trug!

Druek Inc. / DPL104, Pressure, Digital Pressure Indicator

(5) DIGI-SENSE.

Date

Page2of2
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9.22 Appendix V — X-ray Certificate of Processing for section 7.11/8.11

ZSTERIS

Manual Certificate of Processing

Prepared For: PENDOTECH
Processing Run ID: 10834-40001554

Product Code
N/A

Product Lot Number uanti uom
MNA 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/M9/2021, T:28AM C5T
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

Reference: NC-2339%4

A nonceonformity occurred during this irradiation run - Reference Customer Disposition.

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

Latrice Sutherand, (A A1 0812312021, 07:27AM CST

QA Manager Approval / Date / Time (Print and Sign)
Michael Ezzo 2z 2 2o B/23/2021 10:42AM EST

Quality Zone DirectorApfiroval / Date / Time (Print and Sign)

2500 Commerce Drive
Libertyville, IL. 60043

Operating facilities are in compliance with applicable state and federal requiations
(FD&, NRC, EPA, and OSHA) and provide services under & quality system which
meets the requirements of FDA OSR, ENJISO 13485, and with EN ANSIAAMIAISO
11137, STERIS cedifies that these processed items received the indicated doses

B4T-247-4782 within the precision and accuracy of the dosimetry system used andfor Customer
approval.
WI-01678 Form: 2 Rev: 0 Eff Date:  Oct 19, 2008  Status:  07b. Page i of 1
Completed: All
Gamma
Facilities
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9.23 Appendix W- Calibration Certificate for Pressure Gauge Used in 8.11

INNOCAL® o W Wi

INNOVATIVE CALIBRATION SOLUTIONS 1662895

625 East Bunker Court Cahbrat‘on lleport Reference Number 1408403
Vernon Hills, lllinois 60061 PO Number  RANDD
PH: B66-466-6225
Fax 847-327-2093 PendoTECH oK Tous<
Wwww innocalsoitions com 3490 US Route | \)I“& ooa\
Princeton. NJ 08540 United States sofl 1
Manufacturer:  Digi-Sense Calibration Date: 0872412021
Model Number: 68348.06 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-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.

o
Standards Utilized
Asset No. _Manufacturer Model No. | Description Cal.Date  Due Date
CP144959 Fluke Corporation PMS00-AT00K Pressure, Measurement Mod -12.1 -100PS| 07/08/2021 07/31/2022
Calibration Data
FUNCTION TESTED | Nominal Value | AsFound oweta  As Left l“-"-i CALIBRATION TOLERANCE
Increasing 0.000 py 000 Same -0 250 10 0 250 psi
[EMU 0 00058 ps[TUR 428 1)
| 10,000 ps: 888 Same 9750 to 10.250 psi
[EMU 0 0014 pai[ TUR 175 1]
20000 psi 2004 Same 19750 t0 20.250 ps
[EMU 0.0054 psiTUR 48:1]
30 000 psi 3002 Same 29 750 to 30 250 psi
{EMU 0.0059 psil[TUR 42.1)
40.000 pai ™ e00z Same 730 750 Io 40 250 pai
{EMU 0 0089 psil[TUR 381)
50.000 psi 50.01 T same 48750 1o 50 250 psi
[EMU 0 0078 psi)[ TUR 321}
I £0.000 psi £0.01 [ same [ 59.750 to 60.250 ps
[EMU 00088 ps}{TUR 28 1]
| 70.000 psi 7002 Same 89 750 to 70 250 psi
[EMU 0.0099 psi{ TUR 25:1]
I 80000 pai 8001 ‘ Same 79750 10 80 250 ps:
[EMU D041 psi][TUR 23.1]
90 000 psi 9001 Same 89 750 to 90 250 pai
[EMU 0.012 psi][TUR 21 1)
100 000 psi 10002 Same 99.750 1o 100 250 pai
[EMU 0.013 psj[TUR 18-1]
Decreasng 90.000 ps: 9002 Same §9.750 to 90.250 psi
[EMU 0.012 ps)TUR 21°1]
' 80.000 px 8002 Same 79750 to 80 250 ps:
[EMU 0.011 psi](TUR 23 1]
| 70 000 ps: 7002 Same 65 750 to 70 250 psi
- ‘ [EMU 0 0089 psil[ TUR 25 1]
50.000 psi 5003 Same 50 750 10 60 250 ps:
{EMU 0 0089 pail[TUR 28'1)
50.000 psi 5002 Same 49.750 1o 50 250 psi
[EMU 00076 psil[TUR 321}
40.000 psi 4002 | same | 39 750 10 40 250 ps|
[EMU 00088 psi TUR 36 1]
I 30 000 ps 3009 Same | 29 750 10 30 250 psi
[EMU € 0054 psi TUR 42.1]
20000 psi 2008 | Same 19 750 10 20 250 pai
[EMU 0.0054 psi[[TUR 46 1)

Cole-Parmer  Tiaceable  ©ossenst OAKION
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Calibration Data
FUNCTIONTESTED |  NominalValue | AsFound owwio  AsLoft | Owerval] CALIBRATION TOLERANCE
] 10.000 ps 969 Same G750 10 10 250 sl
| [EMU 0 0014 psTUR 175.1]
0000 ps! 000 Same 925010 0 250 ps:
[EMU 0 00058 psTUR 428 1]
Temperature: 19°C 2 " )
Humidity: 81% RH C':III.:ratbn .l’erfonnd By: Quality Reviewer:
Rpt. No.: 1662895 Fitzsimons, Sean 357 Metrologist  B47-327-5305 Alexander, James 08/24/2021
Name o Titke _ Phane Nume Date
Report Number: 1682895 Digu-Sense / 68349-06, Pressure, Diglal Geuge. 0 lo 100 psig
A
- D) DIGI
Cole-Parmer  Tracéable  @ocsene OAKION
Page 20t 2
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9.24 Appendix X- Assembled Sensor Certificate: ISO 10993-5 post X-ray irradiation- Polycarbonate

(PRESS) and Polysulfone (PREPS)

TOXIKAON

RIGHT FROM THE START.™

TEST RESULT CERTIFICATE
Sponsor Pendo TECH Technical Initiation 11412022
Address 174 Nassau Street, Suite 256 Technical Completion 1272022
Princeton, New Jersey 08540
Contact Nick Troise Report Date 3/16/2022
P.O. Number 2017300 Final GLP Report 21-03845-G1
PendoTECH Single Use Polycarbonate
Test Article Pressure Sensors Post X-ray Irradiation Ratio 3 cm?mL
(> 50kGy)
Serum-Supplemented
Lot/Batch # 1210050 Vehicle (complete) Minimum Essential
Medium (MEM)
Study 1929 MEM Elution Test - ISO
Expiration Extraction
Date February 2026 Conditions 24 + 2 hours at 37+ 1°C
Sterility Storage
Condition Net Sterile Condition Room Temperature
P Safety Standard Laboratory Safety
Intended Use | Research and development — device Pracautions: | Pracautions
Comments Nene
Reference PendoTECH Single Use Polycarbonate 3
Article Pressure Sensors Ratio 3 cm?/ml.
Serum-Supplemented
Lot/Batch # 1163277 Vehicle (complete) Minimum Essential
Medium (MEM)
Study L929 MEM Elution Test - ISO
Expiration Extraction
Date January 2022 Conditions 24 1 2 hours at 37+ 1°C
Sterility Sterilization
Condition Sterile Conditions Ethylene Oxide Sterilization
Intended Use | Research and development — device Storage -80°C £12°C
Condition
Safety T
Precautions Standard Laboratory Safety Precautions
Comments None

REFERENCES: The study was conducted based upon the following reference: ISO 10993-5, 2009, Biological
Evaluation of Medical Device — Part 5. Tests for in vilro cytotoxicity. 1SO 10983-12, 2021, Biological Evaluation of
Medical Devices - Part 12: Sample Preparation and Reference Materials, ISC/IEC 17025, 2017, General
Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The biological reactivity of a mammalian monolayer, L929 mouse fibroblast call culture, in
response to the test arficle exfract was determined. The test article extract was prepared as stated above. A positive
control (Natural Rubber) article, negative control {(Negative Control Plastic) article, and untreated control (blank) were
prepared to verify the proper functioning of the test system. The test article or control article extracts were used to
replace the maintenance medium of the cell culture. All cultures were incubated in triplicate for 48 + 2 hours, at

37 £ 1 °C, in a humidified atmosphere containing 5 + 1% carbon dioxide. Biclogical reactivity (cellular degeneration
and malformation) was rated on a scale from Grade 0 (No Reactivity) to Grade 4 (Severe Reactivity).

> 15 Wiggins Avenue, Bedford MA 01730 > 800.458.4141 > Main: 781.275.3330

Toxikon.com
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TOXIKON
L929 MEM Elution Test - 1SO
Final GLP Report: 21-03845-G1
Test Article Name: Pressure Sensors Post X-ray Irradiation (> 50kGy)
EVALUATION CRITERIA:
Grade | Reactivity Conditions of all cultures
0 None Discrete intracytoplasmic granules, no cell lysis, no reduction of cell growth.
Not more than 20% of the cells are round, loosely attached and without intracytoplasmic
1 Slight granules, or show changes in morphology: occasional lysed cells are present, only slight
growth inhibition observable.
2 Mild Not more than 50% of the cells are round and devoid of intracytoplasmic granules, no
extensive cell lysis; not more than 50% growth inhibiticn observable.
3 Moderate Not more than 70" of the cell layers contain rounded cells or are lysed; cell layers not
completely destroyed, but mare than 50% growth inhibition observable.
4 Saevere Nearly complete or complete destruction of the cell layers,

The test article meets the requirements of the test if none of the cultures exposed to the test article extract show greater

than a Mild Reactivity (Grade 2).
RESULTS:
Time Test Article Control Article Untreated Control | Negative Control Positive Control
24 Hours 0 0 0 0 3
48 Hours 0 0 0 0 4

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

AUTHORIZED PERSONNEL:

Nora Barakat, B.S.
Study Director

veww toxikon.com Page 2 of 2
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TOXIKON

RIGHT FROM THE START.™

TEST RESULT CERTIFICATE

Sponsor PendoTECH Technical Initiation /42022
Address 174 Nassau Street, Suite 256 Technical Completion 31772022
Princeton, NJ 08540
Contact Nick Troise Report Date 5/20/2022
P.O. Number 2017300 Final GLP Report 21-03844-G2
PendoTECH Single Use Polysulfone
Test Article Pressure Sensors Post X-ray Irradiation Ratio 3 cm?mL
(> 50kGy)
Serum-Supplemented
Lot/Batch # 1191570 Vehicle (complete) Minimum Essential
Medium (MEM)
Study L929 MEM Elution Test - ISO
Dysion Not Supplied by Sponsar (N/S) Color NS
Expiration <
Date July 2024 Stability N/S
o g Extraction °
Sterility Not Sterile Conditions 37 +1°C for 24 + 2 hours
Sterility Storage
Condition NS Condition Room Temperature

Intended Use | Research and development ~ device

Comnents Per Sponsor request, only the Sensor Bedy was included for testing and the white cable was
excluded from Iesting.

REFERENCES: The study was conducted based upon the following reference: 1SO 10893-5, 2009, Biological
Evaluation of Medical Device — Part 5: Tests for in vitro cytotoxicity. ISO 10883-12, 2021, Biological Evaluation of
Medical Devices — Part 12: Sample Preparation and Reference Materials. ISO/EC 17025, 2017, General
Requirements for the Competence of Testing and Calibration Laboratories.

GENERAL PROCEDURE: The biological reactivity of a mammalian monolayer, 1929 mouse fibroblast cell culture, in
response to the test article exiract was determined. The test article extract was prepared as stated above, A positive
control (Natural Rubber) article, negative control (Negative Control Plastic) article, and untreated control (blank) were
prepared to verify the proper functioning of the test system. The test article or control article extracts were used to
replace the maintenance medium of the cell culture. Al cultures were incubated in triplicate for 48 £ 2 hours, at

37 £1°C, in a humidified atmosphere containing 5 + 1% carbon dioxide. Biclogical reactivity (cellular degeneration
and malformation) was rated on a scale from Grade 0 (No Reactivily) o Grade 4 (Severe Reactivity).

EVALUATION CRITERIA:
Grade | Reactivity Conditions of all cultures
0 None Discrete intracytoplasmic granules, no cell lysis, no reduction of cell growth.
Not more than 20% of the cells are round, kosely attached and without intracytoplasmic
1 Slight granules, or show changes in morphology; occasional lysed cells are present, only slight
growth inhibition observable,
2 Mild Not mare than 50% of the cells are round and devoid of intracytoplasmic granules, no
extensive cell lysis; not more than 50% growth inhibition observable.
3 Moderate Not more than 70% of the cell layers contain rounded cells or are lysed; cell layers not
completely destroyed, but more than 50% growth inhibition observable.
B Severa Nearly complete or complete destruction of the cell layers.
The test article meets the requirements of the test if none of the cultures exposed to the test article exiract show greater
than a Mild Reactivity (Grade 2).
> 15 Wiggins Avenue, Bedford MA 01730 > 800.458 4141 > Main: 781.275.3330 Toxikon.com
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TOXIKON

L%29 MEM Elution Test = 150

Final GLP Report: 21-03844-G2

Test Article Name: PendoTECH Single Use Polysulfone Pressure Sensors Post X-ray Imadiation
1=50kGy)

RESULTS:

Controls
Tima Date Lo Unitreated Megativa Pasitive

A B C A B C A B c A B
24 Hours | 3162022 o 0 0 4 4 4

48 Hours | 3aA7/2022 i a o [1] a o 0] 1] 1] 4 4

=3
[=]
=
[=]
=

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

AUTHORIZED PERSOMNEL:

Elizabth Zamparfli, ?.5_ ora Barakat, B.S.
Quality Assuran Study Director
wiiew toxikan. com FPage 2 of 2
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ZSTERIS

Manual Certificate of Processing

Prepared For: PENDOTECH
Processing Run ID: 10834-40001554

Product Code
MNFA

Product Lot Number uanti uom
NA 1 cS

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

Processing Run Start Date/Time: 07/14/2021, 7:24AM CST
Processing Run End Date/Time: 08M9/2021, T:2B8AM CST
Approximate Downtime (Hours): 0.00

Minimum Specified Dose (kGy): 50.0 Minimum Delivered Dose (kGy): 618

Maximum Specified Dose (kGy): 70.0 Maximum Delivered Dose (kGy): 64.5

Reference: NC-23354

Revision 04

A nonconformity occurred during this irradiation run - Reference Customer Disposition.

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

Latrice Sutheriand, (A MAAA 0872312021, 07:27AM CST

QA Manager Approval / Date / Time (Print and Sign)
Michael Ezzo w P B/23/2021 10:42AM EST

Quality Zone DifectorApfroval / Date / Time (Print and Sign)

ion:

2500 Commerce Drive
Libertyville, IL. 60048

Operating facilities are in compliance with applicable state and federal reguiations
(FDA, NRC, EPA, and OSHA) and provide services under & quality system which
meets the requirements of FDA QSR, ENIS0O 13485, and with EN ANSUAAMINSO
11137. STERIS cedifies that these processed items received tha indicated doses

B847-247-4782 within the precision and accuracy of the dosimetry system used andior Customer
approval.
WI-01678 Form: 2 Rev: 0 Eff Date: Oct 19,2018 Status:  07h. Page 1 of 1
Completed: All
Gamma
Facilities
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9.25 Appendix Y- Statistical Analysis validating previous accuracy claim from 30 to 60 psi
9.25.1 Statistical Analysis of Data from 35 to 60 psi:
9.25.1.1 Conduct Normality Test- The t-test assumes that data is sampled from a normally distributed population. A W* statistic
and a P value are computed, from which a statistical decision can be made by comparison with a level of significance. It

has been observed that each sensor observes a similar pattern in the form of parallel lines at pressures above 30 psi.
Therefore, the Normality Test was conducted at 60 psi only.

Normality Test (Shapiro-Wilk)

N W P Value Decision

100 0.97856 0.45327 Normal at 0.05 level

* The W value reported by Origin Pro Software is computed using the NAG function nag_shapiro_wilk_test (g01ddc) that
implements the Applied Statistics Algorithm AS 181 described in Royston (1982).

9.25.1.2 Since the data sample is Normal, the t-statistic based on 99 degrees of freedom (sample size — 1) and a 0.000001
probability of a sensor being outside the population was calculated:

Gauge | Sample |Standard Predicted Predicted Product Claim
Pressure Size Deviation| Mean [6SDs/Avg |t-statistic*| Upper Interval | Lower Interval | +5% value | -5%value
35 100 0.097 34.98 1.67% 5.217 35.49 34.47 36.75 33.25
40 100 0.144 39.99 2.16% 5.217 40.74 39.23 42.00 38.00
45 100 0.214 45.00 2.86% 5.217 46.12 43.88 47.25 42.75
50 100 0.285 50.01 3.41% 5.217 51.50 48.53 52.50 47.50
55 100 0.366 55.01 4.00% 5.217 56.92 53.10 57.75 52.25
60 100 0.459 59.97 4.60% 5.217 62.37 57.57 63.00 57.00

* degrees of freedom = 99, P = 0.000001

9.25.2 Conclusions- All sensors meet the acceptance criteria of better than +/- 2% of reading in the range of 0 to 6
psi and better than +/- 3% of reading in the range of 6 - 30 psi. All sensors meet the acceptance criteria of
in the range of 30 to 60 psi, typically better than 5% of reading because the predicted interval is within the
product claim.
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