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1 Overview 

Although Pall strives to secure long-term security of supply agreements and business continuity plans for all 
critical biotech materials, we understand change management is an inherent part of product lifecycle 
management requiring timely, transparent supplier communication. As there are no specific regulatory 
requirements on change management for single-use components, Pall strongly supports the industry aligned 
approaches jointly proposed by Bio-Process Systems Alliance (BPSA) and the BioPhorum Operations Group 
(BPOG): “An Industry Proposal for Change Notification Practices for Single-Use Biomanufacturing Systems” [1] in 
2017. Additionally, standard work practices have been implemented to ensure awareness of potential changes, 
conduct application risk assessments, establish validation support packages, and provide this information to end 
users in a time frame that allows the end user to fully assess the impact of a change.  

In addition to typical Failure Mode and Effects Analysis (FMEA) typically applied from the equipment 
manufacturing perspective, Pall employs an application-oriented risk assessment based on the 2009 A-Mab case 
study paper which applies the Quality-Risk Management (QRM) tenets of International Council for Harmonisation 
(ICH) Q8, Q9, and Q10 and other relevant guidelines, to risk assess changes from the perspective of impact to end 
user drug product quality and patient safety  [2] [3] [4] [5]. Pall’s Application Risk Assessment (ARA) evaluates 
information relevant to the change with the potential to impact Critical Quality Attributes (CQAs) and 
pharmaceutical manufacturing process (Figure 1).  

Figure 1 

Hypothetical example of CQAs and pharmaceutical manufacturing process impacted by a sterile filter media material change. 
The cross-functional team evaluates potential relationships arising from the change and their potential impact to the drug 
manufacturing process   

*MOC: Materials of construction.

The ARA is performed by a multi-functional project team consisting of subject matter experts with strong 
application experience and understanding of biomanufacturing process and concerns. Each risk area or source of 
variation is openly discussed and evaluated against any expected impact to CQAs and pharmaceutical 
manufacturing process, and a risk score from 1 through 10 is assigned which indicates the likelihood of occurrence 
(Table 1). Knowledge of standardized methods, prior experimental results, and historical data, as well as previous 
understanding of customer considerations, are used as the main sources to identify the risks and rank potential 
probabilities. In addition, justifications for these decisions are documented as part of the risk assessment. The 
completed application risks assessment drives what needs to be tested as part of the qualification plan to mitigate 
the risks to an acceptable level. The completed risk assessment as well as the nature of the change will serve as 
inputs to establish: 
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▪ The joint BioPhorum and BPSA-aligned change reporting level (level 0, 1, 2, or 3, see [1] [6]);

▪ Expectations for notification; 

▪ The overall change management plan which determines what needs to be tested as part of the
qualification plan to mitigate the risks to an acceptable level and timeline.

The risk assessment is an ongoing process and repeated risk assessments are performed throughout the change 
management steps as test results are obtained, and the impact of the change on the process parameters and 
quality attributes is better understood. A change qualification package is then prepared which will be shared with 
change impacted end users if a change is a notifiable change. 

Table 1 

Scoring of risks 

Impact to Drug Product Quality Impact to Drug Manufacturing Process 

Weight 
Score Ranking Criteria 

Impact 
Score Ranking Criteria 

10 

Established or expected direct 
relationship to patient safety or 
drug product (DP) efficacy. 10 

Strong relationship known 
based on available data and 
experience. 

7 
Unsure; Impact to patient 
safety or DP efficacy expected. 7 

Strong relationship is 
expected. 

5 
Unlikely to impact patient 
safety or DP efficacy. 5 Relationship is unknown. 

3 

Minimal impact to patient 
safety or DP efficacy expected 
based on past data/experience. 3 Weak relationship expected. 

1 

No impact to patient safety or 
DP efficacy expected based on 
past data/experience. 1 

Known to not have a 
relationship. 

2 Case Study A: Change to Polypropylene Resin Used in Filter Media or Hardware 

In this case study due to evolving regulations around phthalate-based polymers, a polypropylene raw material 
used in certain filter media or hardware cores (Figure 2) was replaced by the resin supplier with what they 
believe to be an equivalent performing polypropylene. The incumbent raw material was made via a 
manufacturing process that used a catalyst incorporating phthalate compounds and was being replaced with 
a resin manufactured with a phthalate-free catalyst. The filters were used in a range of applications including 
pre-clarification, clarification, particle filtration, filtration after cold sterilization, and guard filtration. The ARA is 
performed, and potential risks were identified, which had a medium to high-risk score and needed to be further 
investigated in respect to their influence on the drug product and manufacturing process (Figure 3). For 
example, the risk was identified that the new material may have a different extractables profile which could 
impact the filter leachables profile when used in the end users’ processes.  The change was classified as high risk 
because of its potential impact on filter integrity and sterility (risk score 7-10, high risk). Following the ARA 
exercise, the qualification test plan details were developed based on the level of risk determined. 
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Figure 2 

Schematics of impacted filter cartridges 

Figure 3 

Initial risk assessment to identify key risk areas that may affect the filters 

*TOC: Total Organic Carbon.

3 Case Study B: Change of Polypropylene Resin Vent Cap Used in Filter Capsules 

In this case study a polypropylene resin used to manufacture the vent cap used in filter capsules was replaced 
with an equivalent grade resin by the resin supplier (Figure 4). The capsules were used in a range of applications 
including large volume media preparation, pre-filtrations, filtration of buffers, and point of use filtration for 
laboratory water. The ARA was performed, and key risk parameters were identified, their influences on 
pharmaceutical manufacturing process and CQAs needed to be evaluated experimentally (Figure 5). For 
example, dimensional tolerances with the new resin may have created leak or part jamming which ultimately may 
have had an adverse effect on filter performance and integrity.  The change was initially classified as medium risk 
because based on the information available at the time of the first assessment, there was a medium likelihood to 
impact the drug product and manufacturing process (risk score 4- 6, medium risk). Based on the risks identified 
as part of the initial ARA exercise, a qualification plan specifically addressing these risks was developed.
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Figure 4 

Impacted filter capsule vent cap, the impacted vent cap is shown as the exploded view 

Figure 5 

Initial risk assessment to identify key risk area that may affect the filter capsules 

4 Conclusion 

In short, the application risk improves upon challenges associated with traditional FMEAs that may focus more on 
the manufacturability of the equipment and supplier product claims, and instead, improves the process through 
an additional assessment that takes a specific focus on how the change may impact the pharmaceutical 
manufacturing process. This allows the customer-oriented application risks associated with the change to drive 
the qualification package, such that any conclusions and testing are focused on the risks.  
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