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Product and process 
specific validation

Bacteria Challenge 
Test

Filter integrity test
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The filter integrity test confirms that the filter is flawless
and does not say if the solution is sterile or not.
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Filter Integrity Test 
Methods

Bubble Point 
Diffusion Test (=Forward Flow), Pressure hold

Water Intrusion Test 
(for hydrophobic membranes)
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There is no regulatory preference for one filter test method

• Not all test methods are available for all filters

• Diffusion Test is usually more sensitive

Recommendation

• Diffusion Test

• Diffusion Test and Bubble Point Test

• For small filters only Bubble Point can be performed
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Integrity Testing in 
BioPharma - mAb 
Process
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Bioburden removal

Sterilizing filtration Bioburden reduction



7

Integrity Testing in BioPharma -
mAb Process

Regulatory required

Risk mitigation
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When to Perform the 
Integrity Test?

PDA Technical Report No. 26, 2008

Pre-Use Post-Sterilization IT (PUPSIT)
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New Annex 1

Download Link
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https://health.ec.europa.eu/document/download/e05af55b-38e9-42bf-8495-194bbf0b9262_en?filename=20220825_gmp-an1_en_0.pdf
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• Contamination Control
Strategy (CCS)
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What is CCS?

11

Goal should be the creation strategy document
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Contamination Control Strategy

QRM is used to make

integrity testing more 

secure
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CCS is based on robust processes and validation

rather than on control checks

Integrity testing helps to control the contaminations

CCS is about all contaminants in the process

(bacteria, endotoxin, virus, leachables, particles …)
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QRM hat got a holistic approach…

This Annex provides general guidance that should be used in the design 

and control of facilities, equipment, systems and procedures used for the 

manufacture of all sterile products applying the principles of Quality Risk 

Management (QRM), to ensure that microbial, particulate and 

endotoxin/pyrogen contamination is prevented in the final product. 

QRM applies to this document in its entirety and will not, normally, be 

referred to in specific paragraphs. 
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• Sterilizing grade filtration

• Bioburden removal for media 
filtration

• Bioburden reduction in 
downstream (endotoxins) 

• Virus retentive filtration

• (Critical) air filters 

• Single-use of filters

• Use of redundant sterile filters

• Filtration process validation (BCT, 

What is QRM and CCS related to 
filtration? Examples
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QRM in 
Integrity Testing
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False failed IT False passed IT
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“False positive” and “false negative” should only be used for sterility testing.

VS
Potential danger for patientsStill a deviation
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Detection of

– Wrong filter size

– Filter in the opposite direction 

– Closed valve between the upstream side

– Broken filter with a closed downstream valve

– Incorrect setups (any changes to standard 
setup)

SC5+
SC5

+

SC5

+
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Benefits of Prevention and Early 
Detection of IT Failures
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SC5 Plus (automatic) 

or by operator

False failed

QA dept Regulatory body

False passed 
(filter still available)

False passed 
(filter discarded)

Time

In case of detected  

false passed  test 

danger for the patient

Detection by
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Multiround housings

Temperature variations

Operator mistake or SOP does not go into details

… to get a passed / conform integrity test result even if the/one filter is broken.  
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▪ Revise SOP

▪ Training / education

▪ Instrument maintenance

▪ Integrity tester self-test before every test

▪ FMEA (cf. QRM Handbook)
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Risk score RPN     =     Severity * Probability * Detactability
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A maximum of e.g. three (parameter 
setting) tests can be executed on a specific 
filter

Tracking via 

– lot number 

– individual number
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QRM - Blocking of Abusive Test 
Repeats by the Integrity Tester



27

PDA Technical Report No.26 (2008)
about Test Repetitions

2

3

Re-test after increased wetting conditions

Re-test using wetting solution with lower
surface tension

1 Re-test after system check and re-wetting
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Trouble shooting guides available
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QRM – Barcode reader

Possibility to make 

use of scanner mandatory)

Control of abusive test repetitions
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Calibration offsets are very unlikely 
to happen but are generally 
considered to have a serious 
quality impact on the reliability of 
all test results since the last 
calibration

Evaluation of the hazard based of 
scientific knowledge

QRM - Calculation Tool for 
Calibration Offsets

29 https://bioprocessintl.com/downstream-processing/filtration/effects-of-pressure-sensor-calibration-offset-on-filter-integrity-test-values-347994
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PUPSIT
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PUPSIT – when does it help?

2

3

Filtration of the product solution leads to flaw masking

Defect is not detected false passed test after use 

1 Filter is damaged during or after the sterilization or prior to the use

All of the following factors have to be met:
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What is the issue with
PUPSIT?
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„A PUPSIT procedure may result in a higher risk to product

quality ... due to downstream manipulation and/or the addition of

equipment to the downstream process.“

Source: PDA Points to Consider for Aseptic Processing (Part1, Jan 2015)
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Downstream air filters cannot be 
pre-tested

Requires higher pressures, single-
use bags must not be pressurized

Gamma Sterilized Systems

Dilution, of product 
as usually cannot be dried
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PUPSIT 
Risks

Downstream air filters 
integrity tested pre- or only post

Depressurization after 
sterilization

Stainless Steel Systems

Dilution of product if not dried

More complex setup

For manual systems more handling steps errors more likely

VS
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“It is recognized that pre-use post sterilization 

integrity testing (PUPSIT) may not always be 

possible after sterilization due to process 

constraints (e.g. the filtration of very small 

volumes of solution). 

In these cases, an alternative approach may be 

taken providing that a thorough risk assessment 

has been performed and compliance is achieved 

PUPSIT – Exceptions (Annex 1)

As the Annex 1 is putting more emphasis on Risk Assessment, 

in more cases the PUPSIT will be avoided. 

On the other hand more will look into the PUPSIT …
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PUPSIT Risk 
Assessment

Either Pre-Use-Pre-Steril.-IT or 
PUPSIT

Stainless Steel Systems

FMEA

Following PDA TR 66 IT is less

important

Only PUPSIT

Gamma Sterilized Systems

After Pre-Use-Pre-Steril.-IT 
Assembly and Transportation 

VS
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Benefits of PUPSIT

1

2 Highest regulatory compliance

Commercial risk mitigation

Solutions available for stainless steel

as well as single-use manufacturing
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• Easy installation

• Optimized dead 
space, minimal 
product loss

• Configurable setups:
- Wetting
- PUPSIT
- Filtration
- Recovery Step
- Rinsing
- Post-Use Test
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Implementation of PUPSIT in Single-
Use Processes

Redundant SetupSingle Filtration
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• In place testing (WIT)

• After every use

Critical Vent Filter Testing (Annex 1)

Critical vent filter: 

Filtered air/gas comes into direct contact to the final product
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• In place testing (-> WIT)

• Appropriate intervalls

Non-Critical Vent Filter Testing
(Annex 1)

41

Risk assessment, for the event of an integrity test failure
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• Holistic approach for 

Annex 1 is QRM

• Quality by design 

rather than by testing

• Decisions should be 

taken after risk 

assessment
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Dr. Mathias Siebner
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