
 

Page 1 of 53 

 

 
Validation Guide for  

PendoTECH® Single Use  
UV/Turbidity Flow CellsTM 

 
 

 

Revision 2 

 

 
  

 
 

 
 

 

 
 

 

www.pendotech.com 
 

CONFIDENTIAL



 Validation Guide for PendoTECH Single Use UV/Turbidity Flow Cells  Revision 2 

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION 

 

Page 2 of 53 

 

Validation Guide for  
PendoTECH Single Use  
UV/Turbidity Flow Cells 

 

 

Copyright © 2007-2022, PendoTECH®  

 

All rights reserved. No part of this publication may be reproduced, stored in an electronic 

retrieval system, or transmitted, in any form or by any means, whether electronic, mechanical, 

by photocopying, or otherwise, without the written consent of PendoTECH.  

 

PendoTECH assumes no responsibility for the use of this product except for what is covered 

in the Limited Warranty and Terms and Condition of Sale for products.  The products are not 

designed, intended or authorized for use as components in life support or medical devices. 
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1 INTRODUCTION 

1.1 Product overview 

1.1.1 In bioprocess operations, the UV absorbance of a liquid solution can identify the absence or presence of the 

molecule of interest.  The measurement, typically at 280nm, is made by a spectrophotometer or photometer 

either in-line or off-line in a cuvette.  A collimated beam of light passes through a sample with a defined path 

length and the absorbance is determined as the ratio of the light applied from the source to what passed through 

the sample. The PendoTECH Single Use UV Flow Cell enables the measurement to be made non-invasively. The 

flow cell is connected to tubing, and the measurement is made by use of a compact photometer with fiber optic 

cables. This flow cell contains a special silica glass lens on the wall and compartments to attach the light source 

and detector. The stream to be measured flows between the lenses by way of tubing attached to the hose barb 

ends of the flow cell. The flow cell is low cost for single use applications and may be repeatedly cleaned and re-

used.  

1.2 Purpose of this document 

1.2.1 The purpose of this document is to assist end users in qualifying the flow cells for use in their process.  Each 

prospective user must test the flow cell for its proposed application to determine its suitability for the purpose 

intended prior to incorporating the flow cell to any process or application.  The flow cell is not intended for 

use as a component in life support. The flow cell 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 flow cell is used. 

1.3 Qualification testing comments 

1.3.1 Testing was completed to qualify the product for use in bioprocess applications.  In the product manufacturing 

process, O-rings and fused silica lens are installed into the polysulfone product bodies.  Pre-existing 

specifications on certain materials used in the UV/Turbidity flow cell devices are as noted. 

 



 Validation Guide for PendoTECH Single Use UV/Turbidity Flow Cells  Revision 2 

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION 

 

Page 5 of 53 

 

2 PRODUCT CATALOG NUMBERS 

 

PendoTECH Product Catalog Numbers Covered in This Document 

Part Number Description 

SPECPS-N-012 Single Use UV Flow Cell, 2 mm path length, non-sterile, polysulfone, 1/8 inch hose barb 

SPECPS-N-025 Single Use UV Flow Cell, 0.5 cm path length, non-sterile, polysulfone, 1/4 inch hose barb 

SPECPS-N-050 Single Use UV Flow Cell, 1 cm path length, non-sterile, polysulfone, 1/2 inch hose barb 

SPECPS-880-6CM 
Single Use Turbidity Flow cell, 6.5cm path length, non-sterile, polysulfone, 3/4 inch 

sanitary flange inlet/outlet 

 

3  MANUFACTURING INFORMATION 

3.1 Product is manufactured in an FDA Registered, ISO 13485:2016 certified facility 

3.2 Product manufacturing environment 

3.2.1 Product is manufactured in a clean/controlled environment internally monitored to ensure less than 10,000 0.5-

micron particles per cubic foot (ISO Class 7) 

3.3 Each product is tested during manufacturing to verify physical integrity: 

3.3.1 Each product is leak tested for proper O-ring sealing (Leak Test for integral assembly). This test is performed at 

30 psi with air, and results documented and recorded 

3.3.2 100% inspection to confirm optical clarity of silica windows 

3.4 Component Inspection Criteria 

3.4.1 Polysulfone molded product body: Proprietary Information- Contact PendoTECH for additional details 

3.5 RoHS Statement 

3.5.1 All sensors are in conformity with RoHS 3, EU Directive 2015/863. 

3.6 REACH Statement 

3.6.1 PendoTECH hereby certifies that its single use UV/Turbidity flow cells meet the requirements of Directive EC 

1906/2006 commonly known as REACH (Registration, Evaluation, Authorization and Restriction of Chemicals) 

and that to the best of its knowledge its products are free of any materials on the Candidate List of Substances of 

Very High Concern (SVHC) as stated by the European Chemical Agency (ECA) and that none of these materials 

are added or used in any of its manufacturing processes. This declaration is effective with production after 

September 11, 2015 for all products beginning with the prefix SPECPS. 

 

 

 

 

 

 

 

 

 

 

 

 

. 
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4 MATERIALS 

4.1 Wet Volumes and Surface Areas 
 

Part Number Wet Volume Wet Surface Area 

SPECPS-N-012 0.004  in3 0.27 in2 

SPECPS-N-025 0.046 in3 1.06 in2 

SPECPS-N-050 0.34 in3 3.33 in2 

SPECPS-880-6CM 0.44 in3 4.72 in2 

 

4.2 Fluid path components 

4.2.1 Polysulfone product body: Solvay UDEL P1700: Data provided by supplier states that product meets USP Class 

VI; claimed to be animal derived component free by supplier (letters on file at PendoTECH) 

4.2.2 Lens: Fused Silica lens; A high purity synthetic amorphous silicon dioxide (99.99%-99.995%) manufactured by 

gaseous phase deposition. Typical chemical analysis of trace elements available upon request 

4.2.3 O-Ring: Silicone, 70A, Translucent, Medical grade; Data provided by supplier states that product meets USP 

Class VI; claimed to be animal derived component free by supplier (letters on file at PendoTECH) 

4.2.3.1 O-ring for SPECPS-880-6CM is the same material, but the hardness is only 50A 

 

4.3 Non-fluid path components 

4.3.1 Adhesive: Proprietary formulation; Data provided by supplier states meets USP Class VI; claimed to be animal 

derived component free by supplier (letter on file at PendoTECH) 

4.3.2 Optical Coupler Nut: Polycarbonate 
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5 ASSEMBLED FLOW CELL CERTIFICATIONS 

5.1 USP Class VI Statement  

5.1.1 All polymeric materials in contact with product fluid path meet the acceptance criteria for USP Class VI Test 

(with 14 day subcutaneous implants) after exposure to 42-51 kGy of gamma irradiation.  Study Summaries are in 

Appendix A and full reports are on file at PendoTECH. The test articles evaluated were polysulfone pressure 

sensors, however, the qualification holds true for UV/Turbidity Flow Cells as the polymeric fluid path 

components are 100% identical. 

5.2 USP 661 post gamma irradiation 

5.2.1 Fully assembled Single Use UV/Turbidity flow cells 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 B. 

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

5.3.1 Fully assembles Single Use UV/Turbidity flow cells were tested for cytotoxicity after exposure to 35-38 kGy of 

gamma irradiation. All flow cells were determined to meet the requirements of ISO 10993-5, Biological 

Evaluation of Medical Devices – Part5: Tests for In Vitro Cytotoxicity and are not considered to have a cytotoxic 

effect.  Test Result Certificates are in Appendix C and full reports are on file at PendoTECH. 

5.3.2 Fully assembles Single Use UV/Turbidity flow cells were tested for cytotoxicity after exposure to >50 kGy of X-

ray irradiation. All flow cells were determined to meet the requirements of ISO 10993-5, Biological Evaluation 

of Medical Devices – Part5: Tests for In Vitro Cytotoxicity and are not considered to have a cytotoxic effect.  

Test Result Certificates are in Appendix K and full reports are on file at PendoTECH. 

 

5.4 Bioburden 

5.4.1 Samples of  fully assembled UV sensors were randomly selected from production 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. Following validation, the following 

results were obtained: Average Colony Forming Units (CFU) per sample was < 3.0. The bioburden estimate 

based on the recovery efficiency was 8.1 CFU/sample.  Test report is available in Appendix D.  

5.5 Bacteriostasis and Fungistasis (B&F)  

5.5.1 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. Test result Certificates are in Appendix E. The test 

articles evaluated were polysulfone pressure sensors, however, the qualification holds true for UV/Turbidity 

Flow Cells as the polymeric fluid path components are 100% identical. 
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6 PERFORMANCE SPECIFICATIONS 

Attribute Specification Qualification Test Information 

Pressure Range 75psi max Qualification Testing by PendoTECH 

Isolated Flow Cell 

Absorbance 
0.20 AU maximum Qualification Testing by PendoTECH 

Gamma Irradiation Up to 50 kiloGrays Qualification Testing by PendoTECH 

X-ray Irradiation Up to 50 kiloGrays Qualification Testing by PendoTECH 

Operating 

Temperature 

2°C to 50°C (other ranges with process 

qualification) 
Raw Material Specifications 

Storage Temperature -25°C to 65°C Raw Material Specifications 

Shelf life 5 years Qualification Testing by PendoTECH 
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7 PENDOTECH TEST METHOD SUMMARY  

7.1 Pressure limit of 75 psi 

7.1.1 8 flow cells from the same lot were challenged at 100 psi for leakage for 60 seconds. Each flow cell is placed in a 

test fixture fitted with calibrated Druck pressure gauge. Line pressure at 100 psi is applied to the flow cell in 

fixture; flow cells along with Druck gauge are then isolated for 60 seconds. Pressure is monitored in the 

isolated flow cell with the Druck and any pressure decay is noted. Acceptance Criteria: Pressure decay less 

than 0.03 psi/second at 100 psi over 60 seconds.  

7.1.1.1 The UV flow cell specification is a 75 psi pressure rating when used with liquid. According to scientific 

leak test theory, there is a significant difference in leak rate between gasses and liquid, under the same 

conditions. With all else being equal (pressure, temperature, hole size, etc.), a gaseous leak rate will be 

approximately 205 times larger than an aqueous leak rate.  When comparing liquid and gas leak rates, the 

leak rate increases due to the reduced viscosity and the expansion characteristics of the gas.  For more 

details on leak rate theory, please refer to Cincinnati Test Systems Application Bulletin #120.  

7.2 Flow Cell Absorbance, Max 0.20AU 

7.2.1 PendoTECH has determined that a flow cell’s maximum natural/isolated absorbance shall be no greater than 

0.20AU, in order for the transmitter to meet its accuracy and precision claims. PendoTECH completed an 

experiment whereby a SPEC-280L UV-VIS-NIR Transmitter was tared on a calibrated SPEC-TRS Photometer 

Test Rig, with a blank cuvette inserted, establishing a stable 0.00 AU baseline. Then, the transmitter was 

connected to various flow cells of different sizes and lots, and AU values were recorded. This method 

determined the absorbance of just the flow cell.  

7.3 Gamma Compatibility and Shelf Life of 5 years 

7.3.1 PendoTECH has qualified its UV/Turbidity flow cells for a 5 year shelf life and compatible with gamma 

irradiation by evaluating flow cells that were real time aged for 2 years, accelerated aged for 3 years, gamma 

irradiated at 60-77kGy, and then real time aged for another 2 years. The performance of the flow cells was 

evaluated with a maximum absorbance test similar to what is described in section 7.2. The integrity of the flow 

cells was challenged with a leak test at 60 psi, in which a pressure decay was measured and the flow cells were 

visually inspected for leaks using soapy water.  

7.4 X-ray Compatibility 

7.4.1 In accordance with the BioProcess System's Alliance (BPSA) white paper on the requirements and risk 

evaluation of the X-ray sterilization of single use equipment, a risk assessment was performed to identify the 

tests required to qualify PendoTECH Single Use UV/Turbidity flow cells for X-ray irradiation for a dose > 50 

kiloGrays (Certificate in Appendix I). As these flow cells contain no active electronics and are composed of 

robust, gamma compatible materials, they were deemed to be very low risk. Basic functionality and leak testing 

was still performed to demonstrate compatibility as a precaution. Testing procedures and results are documented 

below. 

7.5 Operating Temperature range 2°C to 50°C 

7.5.1 PendoTECH has determined a 2°C to 50°C operating temperature range for Single Use UV/Turbidity flow cells 

based on raw material specifications. PendoTECH has on file information from all flow cell component material 

suppliers stating very wide operating temperature ranges well outside the 2°C  to 50°C claim. For consistency 

and an appropriate safety factor, PendoTECH has narrowed the range to be the same as other PendoTECH single 

use sensors. Other operating temperature ranges may be viable with proper end user process qualification.  

7.6 Storage Temperature -25°C to 65°C 

7.6.1 PendoTECH has determined a -25°C  to 65°C storage temperature range for Single Use UV/Turbidity flow cells 

based on raw material specifications. PendoTECH has on file information from all flow cell component 

suppliers’ manufacturers stating very wide operating temperature ranges well outside the -25°C to 65°C claim. 

For consistency and an appropriate safety factor, PendoTECH has narrowed the range to be the same as other 

PendoTECH single use sensors. Other storage temperature ranges may be viable with proper end user process 

qualification.  

 

https://www.cincinnati-test.com/images/AB120%20Setting%20Acceptable%20Test%20Criteria.pdf
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8 PENDOTECH TEST RESULTS 

8.1 Pressure limit of 75 psi  

 

 

❖ Objective: Confirm integral flow cell assembly of initial manufacturing lot of ¼” PendoTECH Single Use UV Flow Cells 

(SPECPS-N-025) with new molded nut and polysulfone UV flow cell body by means of pressure hold test at 100 psi for 60 

seconds. 

 

❖ Procedure: 8 flow cells from the same lot were challenged at 100 psi for leakage for 60 seconds. Each flow cell is placed in a 

test fixture fitted with calibrated Druck pressure gauge. Line pressure at 100 psi is applied to the flow cell in the fixture; flow 

cells along with Druck gauge are then isolated for 60 seconds. Pressure is monitored in the isolated flow cell with the Druck 

and any pressure decay is noted. (Calibration Certificate for Druck in Appendix F) 

 

❖ Acceptance Criteria: Pressure decay less than 0.03 psi/second at 100 psi over 60 seconds. 

 

❖ Test Results: Each flow cell exhibited a constant pressure decay of no more than 0.03 psi per second during testing.  A molded 

flow cell body without the sensor compartment exhibited leakage of 0.03 psi per second confirming the validity of the 

acceptance criteria. 

 

Test Equipment Used: Make Model Serial # Last Calibration 
Pressure Gauge DRUCK DPI 104 36774169 7/13/2015 

 

 

 

Applied High Pressure (psi) Flow Cell Serial # SPECPS-N-025 Lot#: 1160582 Acceptance Criteria (psi) 

100 

01 Pass 

Pressure decay of  less. than 

0.03 psi per second 

02 Pass 

03 Pass 

04 Pass 

05 Pass 

06 Pass 

09 Pass 

10 Pass 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPECPS-N-025 Engineering Qualification Samples 
Products:  ¼ inch Single Use UV Flow Cell  Date of Inspection: 4/7/2016             

Part No.:    SPECPS-N-025            Lot Numbers: 1160582                    
 
Quantity: 8   



 Validation Guide for PendoTECH Single Use UV/Turbidity Flow Cells  Revision 2 

CONFIDENTIAL- NOT FOR GENERAL DISTRIBUTION 

 

Page 11 of 53 

 

Products:  Single Use UV/Turbidity Flow Cell Date of Inspection: 10/6/2017             

Part No.:    SPECPS-N-025, SPECPS-N-050  Lot Numbers: 1163033, 1172263, 1133031,  

1170950, 1161362                                        
Quantity: 26   

8.2 Flow Cell Absorbance, Max 0.20AU 
 

 

 

 

  

  

  

 
 

❖ Objective: Confirm that completed assembly of Single Use UV/Turbidity flow cells conforms to an absorbance of max 0.20 

AU.  

 

❖ Procedure: PendoTECH completed an experiment whereas a SPEC-280L UV-VIS-NIR Transmitter was tared on a 

calibrated SPEC-TRS Photometer Test Rig, with a blank cuvette inserted. This established a known good 0.00AU baseline. 

Then, the transmitter was connected to various flow cell of different sizes and lots, and AU values recorded. This method 

determined the absorbance of just the flow cell. Two different sizes and 5 different lots were tested. 

 

❖ Acceptance Criteria: Absorbance (AU) max 0.20AU 

 

❖ Test Results: Each flow cell exhibited an absorbance of max 0.20AU.  This confirms that the design of the product, along 

with existing manufacturing processes, produces consistently the desired result of max 0.20AU.  

 

Test Equipment Used: Make Model Serial # Last Calibration 
Photometer Test Rig PendoTECH SPEC280-TRS CH11017 10/2/17 

 

SPECPS-N-050  
  

SPECPS-N-025 

Serial # Abs. (AU)  
  

Serial # Abs. (AU) 

1163033-104 0.01  
  

1170950-031 0.07 

1172263-093 0.07  
  

1170950-045 0.07 

1172263-104 0.01  
  

1170950-067 0.08 

1172263-102 0.01  
  

1170950-077 0.14 

1172263-103 0.12  
  

1170950-069 0.09 

1172263-097 0.06  
  

1161362-249 0.07 

1163033-246 0.01  
  

1161362-145 0.07 

1163033-258 0.01  
  

1161362-239 0.01 

1163033-270 0.01  
  

1161362-052 0.01 

1163033-261 0.14  
  

1161362-197 0.06 

1163033-264 0.01  
    

1163031-073 0.01  
    

1163031-078 0.11  
    

1163031-084 0.01  
    

1163031-066 0.01  
    

1163031-080 0.01  
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Products:  Single Use UV/Turbidity Flow Cell             Date of Inspection: 8/4/2021             

Part No.:    SPECPS-N-025, SPECPS-N-050        Lot Numbers: 1170950, 1161362, 1163031                                   

 

Quantity: 16   

8.3 Gamma compatibility and Shelf life of 5 years 
 

8.3.1 Post Gamma and 5 year Shelf Life Absorbance Testing 

 

 

 

 

  

 

 

 
 

❖ Objective: Confirm that completed assembly of Single Use UV/Turbidity flow cells conforms to an absorbance of max 0.20 

AU, post 5 year shelf and gamma sterilization (60-77kGy, Certificate in Appendix G).  

 

Procedure: PendoTECH conducted an experiment whereas a SPEC-880L Photometer (SN: 472079385) was tared on an 

empty flow cell stand (SPEC-FCH-S SN: FCHS40620. This established a known good 0.00AU baseline. Then 16x flow cells 

of two different sizes across three lots were inserted into the stand and the change in absorbance was measured. These flow 

cells were all real time aged for two years, accelerated aged for 3 years, and then stored on a shelf for an additional 2 years of 

real time aging. The AU value for each sensor was recorded to confirm whether or not it is within the acceptance criteria.  

 

❖ Acceptance Criteria: Absorbance (AU) max 0.20AU 

 

❖ Test Results:  

Part Number 
Lot 

Number 
Serial 

Number Absorbance (AU) 

SPECPS-N-025 1170950 72 0.12 

SPECPS-N-025 1170950 71 0.09 

SPECPS-N-025 1170950 35 0.08 

SPECPS-N-025 1170950 48 0.03 

SPECPS-N-025 1170950 2 0.05 

SPECPS-N-025 1170950 73 0.04 

SPECPS-N-025 1170950 74 0.06 

SPECPS-N-025 1161362 249 0.05 

SPECPS-N-050 1163031 86 0.04 

SPECPS-N-050 1163031 81 0.05 

SPECPS-N-050 1163031 66 0.05 

SPECPS-N-050 1163031 19 0.04 

SPECPS-N-050 1163031 20 0.06 

SPECPS-N-050 1163031 9 0.05 

SPECPS-N-050 1163031 73 0.05 

SPECPS-N-050 1163031 69 0.05 
 

❖ Conclusion: All flow cells were within the maximum absorbance of 0.20 AU confirming that UV/Turbidity flow cells are 

still suitable for use after a 5 year shelf life, and compatible with gamma irradiation 
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Products:  Single Use UV/Turbidity Flow Cell Date of Inspection: 8/10/2021             

Part No.:    SPECPS-N-025, SPECPS-N-050  Lot Numbers: 1163031, 1170950, 1161362                                      

  
Quantity: 16   

8.3.2 Post Gamma and 5 Year Shelf Life Leak Testing 

 

 
 

 

 

 

 

 

 

❖ Objective: Confirm the integrity of UV/Turbidity flow cells, post 5 year shelf and gamma sterilization (60-77kGy, 

Certificate in Appendix G) by means of a leak test.  

 

❖ Procedure: 16x flow cells from 3 lots across two different sizes were real time aged for 2 years, accelerated aged for 3 years, 

gamma radiated between 60 and 77 kGys, and then real time aged for another 2 years.  These flow cells were leak tested in a 

PendoTECH custom test rig to isolate the flow cell, where the pressure was monitored with a calibrated pressure gauge 

(Calibration Certificate in Appendix H). The flow cells were exposed to 60 psi for 90 seconds. A pressure decay test was 

performed to measure the pressure drop and soapy water was used to visually identity any leaks. The pressure decay was 

recorded and compared against the acceptance criteria.  

 

Test Equipment Used: Make Model Serial # Last Calibration 
Pressure Gauge DRUCK DPI 104 3674169 08/20/20 

 

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

 

❖ Test Results:  

Part Number 
Lot 

Number 
Serial 

Number P Initial P final ΔP 
Pressure Decay 

(psi/sec) 
Leak Visually 

Detected? 

SPECPS-N-025 1170950 72 60.23 60.20 0.03 0.0004 No 

SPECPS-N-025 1170950 71 60.25 60.21 0.04 0.0005 No 

SPECPS-N-025 1170950 35 60.46 60.45 0.01 0.0001 No 

SPECPS-N-025 1170950 48 60.22 60.20 0.02 0.0002 No 

SPECPS-N-025 1170950 2 60.38 60.34 0.04 0.0005 No 

SPECPS-N-025 1170950 73 60.34 60.33 0.01 0.0001 No 

SPECPS-N-025 1170950 74 60.17 60.14 0.03 0.0004 No 

SPECPS-N-025 1161362 249 60.39 60.38 0.01 0.0001 No 

SPECPS-N-050 1163031 86 60.36 60.33 0.03 0.0004 No 

SPECPS-N-050 1163031 81 60.40 60.37 0.03 0.0004 No 

SPECPS-N-050 1163031 66 60.25 60.23 0.02 0.0003 No 

SPECPS-N-050 1163031 19 60.29 60.27 0.02 0.0002 No 

SPECPS-N-050 1163031 20 60.23 60.20 0.03 0.0004 No 

SPECPS-N-050 1163031 9 60.24 60.22 0.02 0.0003 No 

SPECPS-N-050 1163031 73 60.40 60.36 0.04 0.0005 No 

SPECPS-N-050 1163031 69 60.31 60.29 0.02 0.0003 No 
  

❖ Conclusion: All flow cells were within the acceptable pressure decay limit and no leaks were visually identified, confirming 

flow cell integrity post 5 year shelf life and gamma irradiation.  
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Products:  Single Use UV/Turbidity Flow Cell Date of Inspection: 10/4/2021             

Part No.:    SPECPS-N-050  Lot Numbers: 1202529, 1202944, 1202606, 1210024                                      

  
Quantity: 19   

8.4 X-ray Compatibility 

8.4.1 Post X-ray Functionality Testing 

 

 

 

 

 

 

 

 

❖ Objective: Confirm the functionality of Single Use UV/Turbidity flow cells be ensuring they conform to an absorbance of 

max 0.20 AU, post X-ray Irradiation (> 50 kGy, Certificate in Appendix I).  

 

❖ Procedure: 19x UV/Turbidity Flow Cells across 4 different lots (1202529, 1202944, 1202606, and 1210024) were tested for 

stability by evaluating the absorbance of an empty flow cell. All flow cells were X-ray irradiated with a dose >50 kGy. A 

PendoTECH SPEC-880L Photometer (SN: 472079358) was tared on an empty flow cell stand (SPEC-FCH-S SN: FCHS70320) 

to establish a known 0.00AU baseline. Then the flow cells were inserted into the stand and the change in absorbance was 

measured. The same test was performed prior to irradiating the flow cells to demonstrate that X-ray irradiation did not cause a 

significant change in the absorbance of the flow cell.    

 

 

❖ Acceptance Criteria: Absorbance (AU) max 0.20AU 

 

❖ Test Results:  

Part Number Lot Number 
Serial 

Number 

Absorbance (AU) 

Pre X-ray Post X-ray Difference 

SPECPS-N-050 1202529 107 0.08 0.06 -0.02 

SPECPS-N-050 1202944 30 0.1 0.02 -0.08 

SPECPS-N-050 1202529 108 0.06 0.08 0.02 

SPECPS-N-050 1202944 305 0.02 0.03 0.01 

SPECPS-N-050 1202944 248 0.07 0.08 0.01 

SPECPS-N-050 1202944 312 0.06 0.04 -0.02 

SPECPS-N-050 1202606 131 0.07 0.04 -0.03 

SPECPS-N-050 1202944 208 0.07 0.09 0.02 

SPECPS-N-050 1202606 123 0.08 0.06 -0.02 

SPECPS-N-050 1202606 82 0.06 0.02 -0.04 

SPECPS-N-050 1210024 234 0.05 0.03 -0.02 

SPECPS-N-050 1210024 183 0.08 0.09 0.01 

SPECPS-N-050 1210024 156 0.07 0.07 0.00 

SPECPS-N-050 1210024 213 0.06 0.07 0.01 

SPECPS-N-050 1210024 240 0.06 0.04 -0.02 

SPECPS-N-050 1210024 203 0.09 0.02 -0.07 

SPECPS-N-050 1210024 37 0.1 0.04 -0.06 

SPECPS-N-050 1210024 273 0.05 0.07 0.02 

SPECPS-N-050 1210024 138 0.09 0.06 -0.03 

Average 0.07 0.05 -0.02 

❖ Conclusion: All flow cells were within the acceptable limit of 0.20AU and did not change significantly following X-ray 

Irradiation, thus qualifying the performance of PendoTECH Single Use UV/Turbidity Flow cells post X-ray Irradiation. 
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Products:  Single Use UV/Turbidity Flow Cell Date of Inspection: 10/4/2021             

Part No.:    SPECPS-N-050  Lot Numbers: 1202529, 1202944, 1202606, 1210024                                      

  
Quantity: 19   

8.4.2 Post X-ray Integrity Testing 

 

 

 

 

 

 

 

 

❖ Objective: Confirm the integrity of UV/Turbidity flow cells via leak testing X-ray irradiation (> 50kGy, Certificate in 

Appendix I)  

 

❖ Procedure: 19x UV/Turbidity flow cells across 4 different lots (1202529, 1202944, 1202606, and 1210024) were leak tested 

to validate flow cell integrity following a dose of X-ray irradiation > 50kGy.  Each flow cell was placed in a custom test fixture 

where a 90 second pressure decay test at 60 psi and visual inspection using soapy water was performed to demonstrate that 

there were no leaks post X-ray irradiation. The pressure of the flow cell isolated inside the custom test fixture was monitored 

with a calibrated pressure gauge (Certificate in Appendix J). 

 

Test Equipment Used: Make Model Serial # Last Calibration 
Pressure Gauge DigiSense CP355333 1912310225 08/24/21 

 

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

 

❖ Test Results:  

Post X-ray Leak Test Results 

Part Number 
Lot 

Number 
Serial 

Number 

Initial 
Pressure 

(psi) 

Final 
Pressure 

(psi) ∆P 

Pressure 
Decay 

(psi/sec) 

SPECPS-N-050 1202529 108 60.04 59.95 -0.09 -0.0010 

SPECPS-N-050 1202944 248 60.01 59.93 -0.08 -0.0009 

SPECPS-N-050 1202944 305 60.03 59.93 -0.10 -0.0011 

SPECPS-N-050 1202606 131 60.07 60.01 -0.06 -0.0007 

SPECPS-N-050 1210024 203 60.03 59.94 -0.09 -0.0010 

SPECPS-N-050 1202529 107 60.02 59.89 -0.13 -0.0014 

SPECPS-N-050 1202606 123 60.02 59.94 -0.08 -0.0009 

SPECPS-N-050 1202606 82 60.00 59.91 -0.09 -0.0010 

SPECPS-N-050 1210024 138 60.11 60.02 -0.09 -0.0010 

SPECPS-N-050 1210024 234 60.06 59.98 -0.08 -0.0009 

SPECPS-N-050 1210024 273 60.02 59.93 -0.09 -0.0010 

SPECPS-N-050 1210024 240 60.07 60.00 -0.07 -0.0008 

SPECPS-N-050 1210024 156 60.06 59.98 -0.08 -0.0009 

SPECPS-N-050 1210024 37 60.14 60.07 -0.07 -0.0008 

SPECPS-N-050 1210024 213 60.00 59.89 -0.11 -0.0012 

SPECPS-N-050 1210024 183 60.03 59.97 -0.06 -0.0007 

SPECPS-N-050 1202944 312 60.03 59.95 -0.08 -0.0009 

SPECPS-N-050 1202944 208 60.01 59.90 -0.11 -0.0012 

SPECPS-N-050 1202944 30 60.03 59.91 -0.12 -0.0013 

 

❖ Conclusion: No leaks were identified in any of the leak testing and all pressure decay tests were within the acceptable limit, 

thus validating the integrity of PendoTECH Single Use UV/Turbidity Flow cells post X-ray Irradiation.  
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9 APPENDICES 

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

Cell Body and O-Ring 
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9.2 Appendix B: Assembled Flow Cell Certificate: USP 661 post gamma irradiation 
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9.3 Appendix C: Assembled Flow Cell Certificate: ISO 10993-5 post gamma irradiation 
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9.4 Appendix D: Assembled Flow Cell Certificates: Bioburden 
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9.5 Appendix E: Assembled Flow Cell Certificates: Bacteriostasis and Fungistasis Testing 
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9.6 Appendix F- Calibration Certificate of pressure gauge used in 8.1 
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9.7 Appendix G- Certificate of Gamma Radiation for Section 8.3 
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9.8 Appendix H- Calibration Certificate for Pressure Gauge used in 8.3 
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9.9 Appendix I – X-ray Certificate of Processing for section 7.4/8.4 
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9.10  Appendix J- Calibration Certificate for Pressure Gauge Used in 8.4 
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9.11 Appendix K- Assembled Sensor Certificate: ISO 10993-5 post X-ray irradiation 
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