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Regulatory Basis:  

FDA Quality Systems Regulations 

 

Reference: FDA CFR - Code of Federal Regulations Title 21 

 

General Discussion 

This document provides examples of the possible use of Process Analytical Technology (PAT) 

systems during traditional process validation to demonstrate that a manufacturing process is in a 

validated state. This guidance is supplemental to guidance ‘Process Validation for Drug Products 

and Medical Devices’ and ‘Process Validation for Active Pharmaceutical Ingredients (API)’.  

 

PAT systems can be used to: 

− Collect data in parallel with the collection of traditional process validation data 

− Reduce the traditional validation testing or 

− Replace a traditional test (regulatory or an in-process release test) during process 

validation. 

 

Whatever type of use, PAT testing can provide an opportunity to increase data analysis and 

process knowledge compared to traditional tests. This guidance includes examples of PAT 

applications for each of the three scenarios listed above. Modification of registration 

documentation to support the replacement of a registered method by a PAT application must 

comply with local and international regulatory requirements. 

 

PAT system application in process validation offers the opportunity to leverage experience with 

scientific inquiry and innovation. If possible, it is recommended to utilize PAT to evaluate a process 

before validation begins. This will establish a baseline for comparisons in later studies and provide 

an opportunity to evaluate the PAT approach itself. 

 

This guidance provides an example of approaches for applying PAT in support of process 

validation activities. PAT may be applied in three primary forms; 

 

1.  Parallel PAT activity - traditional validation occurs without change while PAT activity is 

added and performed concurrently to traditional validation. The PAT provides additional 

information about the process, quality attributes and/or parameters. If the traditional 

process validation criteria are met but the PAT data suggest that the process might need 

further evaluation, an investigation should be initiated. If the PAT results are related to 

product quality, lot release should be held until the PAT investigation is completed. 

 

2.  QC reductive PAT activity – the PAT activity is integrated into the validation approach to 

provide information that will assist in the conclusion of the validation exercise. 

Alternatively, the PAT activity could be applied to reduce the volume or frequency of 

traditional validation testing. Integration into traditional validation documentation and 

potential alteration to traditional validation testing can mean that the PAT testing may 

come under regulatory scrutiny. 

 

3.  Alternate PAT activity – the PAT activity is integrated into the validation approach and 

traditional testing is replaced by alternate PAT methods. PAT data directly affects the 

outcome of the validation exercise and would come under regulatory scrutiny. 

Some reasons for selecting the different approaches are as follows: 

-   Limited past experience of applying the PAT for a particular product may suggest initial 

Parallel Approach 
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