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EU experience of nitrosamines impurities: lessons learnt and future perspective.
Robert Bream (European Medicines Agency (EMA))
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Current Status of N-Nitrosamines — are we approaching the end game?
Andrew Teasdale (AstraZeneca)

US experience with nitrosamines in pharmaceuticals: risks and mitigation strategies
David Keire (Food and Drug Administration (FDA))
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EU experience of nitrosamines impurities: lessons learnt and future perspective.
Robert Bream (European Medicines Agency (EMA))
Why are nitrosamines an issue? Toxicity mechanism.
Historical context of how we got to where we are today - sartans, ranitidine, metformin, rifampicin
(including some root cause chemistry) - various referrals and "Call for Review" for all products
What we have learnt over the last 2 years - additional risk factors, nitrosamines related to the

structure of the API/trace nitrite in excipients (vs original focus on low molecular weight NAs)



Scientific gaps still to fill (safety science (Ames/QSAR/endogenous), how to reduce/prevent
formation (potential CAPAS)).

6. Current Status of N-Nitrosamines — are we approaching the end game?
Andrew Teasdale (AstraZeneca)
We have been seeking to address the challenge of control of N- Nitrosamines for 4 years now and thus this
presentation will seek to explore that journey. Examining the evolution of the issue and how our understanding
has increased, looking at control both in respect to Nitrosamines formed during active substance synthesis and
also during drug product manufacture. It will examine how scientific investigations have allowed us to better
understand the risks, what can be controlled and also the limitations of control. Key factors considered include
risks associated with water, nitrites in excipients, packaging and also the significant challenges faced in relation
to assessment of carcinogenic potential of N-Nitrosamines. Finally it will look at the current challenges faced in
management of complex Nitrosamine drug substance related impurities (NDSRIs), the difficulties in establishing

acceptable limits and the implications of this for current medicines and their availability.

Critical factors to consider include
How can we establish safe limits for Complex — API like Nitrosamines (NDSRIs). Limits that ensure both
patient safety and accessibility to vital medicines — avoiding withdrawals and shortages.
What are the timescales for key activities, pre-clinical studies, potential reformulation — reduction of nitrite
content in excipients and / or potential use of scavengers.

Finally what are the current risks and how do we avoid a crisis.

7. US experience with nitrosamines in pharmaceuticals: risks and mitigation strategies
David Keire (Food and Drug Administration (FDA))
Overview of analytical methods (including e.g. precautions to avoid artefacts)
Collaboration between regional agencies (e.g. metformin, valsartan)
NDSRI issues (API-derived nitrosamines)

Investigation of mitigation strategies in model systems (pH/anti-oxidants)



