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https://www.icmra.info/drupal/sites/default/files/2022-08/pqkms_joint_reflection_paper.pdf
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PQ KMS ICMRA Strategic Priority
Leveraging Collective Knowledge and Intelligence

https://www.icmra.info/drupal/sites/default/files/2021-06/pqkms_statement.pdf
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Objectives of the regulatory PQ KMS project

• Strengthen international collaboration to support global 
development, manufacture, and supply of medicinal products

• Better leveraging of resources and information among regulators to 
reduce regulatory complexity

• Standardization and harmonization of structured electronic data
for regulatory submission

• Develop a framework to support full harmonisation of data 
elements submitted in Module 3

• Move towards regulators adopting the same requirements for the 
format and data expectations in regulatory submissions and apply 
the same standards in regulatory review, assessment and 
inspection

– Unique product identifiers 

– Unique facility identifiers

– A commonly agreed data standard for information exchange
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Proposed areas of harmonization work 

Harmonisation of data elements and standards

Alignment of regulatory assessment and expectations

Harmonizing inspections, structured data format for inspection reports

Cross-organizational collaboration, unique Identifiers 

Collaborative assessment and hybrid inspection pilots
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Benefits of the regulatory PQ KMS project

• Harmonized data expectations facilitating further convergence, 
collaboration and reliance in assessment and inspections between 
regulators

• Secure sharing of confidential and non-confidential information among 
regulatory authorities

• Rapid integration and analyses of quality information that will support 
efficient and enhanced risk-based and targeted oversight of manufacturers. 

• Developing a framework to support the possibility for simultaneous filing 
of common data sets to all regulatory authorities

• More extensive reliance among regulators on the supervision of 
manufacturing facilities → structured data formats for inspection reports.
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Moving toward harmonised and structured manufacturing/CMC data

• Currently the submission and assessment of quality related data 
in Module 3 is very manual and labour intensive

• Different data and submission requirements between 
international regulatory agencies create significant challenges for 
CMC data management of global medicines

• This data must be submitted to regulatory authorities through 
electronic or paper based documentation to support clinical trials, 
new product approvals, and lifecycle management

• Moving from unstructured data in PDFs to structured machine 
readable CMC data submitted using cloud based systems 
provides huge opportunities for advanced analytics and machine 
learning approaches, which to date have been underutilised in 
CMC 

• With the proper infrastructure, there is an opportunity to 
significantly increase the efficiency of regulatory submission and 
review, and support regulatory decision making
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Current state

➢ Data in PDF format is static and needs multiple rounds of author 

and reviewer approval before changes can be made

➢ A typical Module 3 can contain 100s of PDFs with 1000s of pages 

of narrative text

➢ Data embedded in PDFs cannot be easily analysed by regulators

➢ Different global regulatory requirements result in numerous 

versions of the same PDF adapted to suit local needs

➢ Cloud based structured data is dynamic and can be updated 

rapidly as new information is generated

➢ Potential to increase the speed and efficiency with which CMC 

data can be transmitted to regulators

➢ Facilitate the use of data analytics tools by regulators

➢ Supports regulatory harmonisation and reliance

➢ Complements Pharma 4.0 approaches

Future state
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Use of machine learning, data analytics, and AI in manufacturing and CMC

• Manufacturing processes are data rich; collection of this data is an enabler for:

– Improving knowledge & decision making

– Enhanced process control and increased process capability

– Real time monitoring, prediction and control

– Improving overall product quality

• Machine learning and AI may offer opportunities to improve regulation, either by being 
more efficient and freeing resources or by enhancing support for regulatory science and 
decision making

• Some current examples of machine learning and AI used for CMC data

– Using training and validation data sets to replace human visual inspection of vials and syringes by AI 

– Using natural language processing (NLP) to examine deviation reports

– Using machine learning (e.g. neural network) for predictive stability modelling

– Applying machine learning models and predictive analytics to quality defect reports and make 
predictions about the effectiveness of a company’s PQS
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Potential impact of data analytics on regulation of CMC

• Big data approaches are already being used by industry to analyse manufacturing data

• However, the big data approaches designed for the clinical space may not be readily transferred to CMC data

• Therefore there is a need to consider the impact of big data, machine learning and AI on regulation of CMC in 
the medium to long term

• For new data analytics approaches, it remains to be decided which data is required for Module 3 and which data 
can be part of the PQS and examined during GMP inspections

• There are GMP considerations including regulatory focus on data integrity, security & management of data (GMP 
Annex 11)

• Do we have the right experts? - writing code, data analytics, AI, Bayesian statistics, data visualisation techniques 
etc. Need for inspectors to assess systems and to understand concepts, model metrics and statistics?

• How to deal with algorithms which adjust manufacturing processes in real time. Current regulation was not 
devised with this possibility in mind

• Need for future regulatory guidance?
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