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The publication " A Nitrite Excipient Database: A Useful Tool to Support N- Nitrosamine Risk
Assessments for Drug Products" was recently published by Boetzel et al.

It is a fantastic update on the data-sharing consortium, maintained by Lhasa Limited. The goal of
the initiative is to provide a common framework to contextualize and estimate the risk posed by
the presence of nitrites to contribute to the formation of nitrosamines in drug products.

Key take-aways:

Average nitrite content and batch to batch variance differ among excipients.

For solid dosage forms, the nitrite contribution is dominated by the highest formula % excipients,
e.g., the fillers (diluents), which are typically used in larger proportion, and are characterized by
low nitrite levels and low variability, leading to an average value of 1 µg/g nitrite in a typical
formulation.

Substantial differences in average nitrite content in batches from different excipient vendors
potentially reflecting differences in source materials or processing methods for excipient
manufacturing.

NITROSAMINES

EU/FDA/ANVISA

After a couple of years facing the potential drug contamination with nitrosamines impurities,
Authorities like EMA, FDA and Health Canada are requesting more information about the
presence of new nitrosamines in pharmaceutical products, and other Regulatory Bodies such as
ANVISA are starting to include this requirement in their markets.

The following infographic paper focuses on the current situation and the most common issues
handled by Agencies.

HOW TO FIND OUT WHETHER WE HAVE NITRITES OR
NOT AS A NITROSAMINE PRECURSOR?
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The sum of nitrosamines must not exceed the AI of the most potent nitrosamines (the one
with the lowest limit). In the table below, total NA cannot exceed the limit of NDEA, set at 88
ppb.
(Fixed) The limits of each nitrosamine are set at fix percentage of their corresponding AI, so
the sum of percentages does not exceed 100%. In the table below, the limit for NDEA is set at
20% of its AI (64 ppb is the 20% of 320 ppb) and the limit of NDEA, set at 80% of its AI (70
ppb is 80% of 88 ppb). The sum of percentages is 100%
(Flexible). Each nitrosamine has to be controlled according to its corresponding AI, but the
sum of percentages of the individual AI cannot exceed 100%.

First, you would have to consider either EMA or US FDA approach, Then you have to take into
account their respective Acceptable Intake (AI). Based on this, different approaches should be
followed in order to set finished product specification.

As per EMA guidance:

It is considered that the presence of one or more N -nitrosamines at <10% of their respective AI
constitutes a negligible toxicological risk, and as such, they do not need to be specified. N-
Nitrosamines present below 10% of their respective AI do not need to be factored into the
calculation of limits for individual or total N -nitrosamine(s).

If the results are at or above 10% of their respective AI, you can consider the multiple approach
given in the EMA guidance,

1.

2.

3.

Either of Option 1 / Option 2 (Fixed) / Option 2 (flexible)

LIMITS FOR MORE THAN ONE NITROSAMINE?
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According to the FDA guidance:

If more than one of the nitrosamine impurities identified and the total quantity of nitrosamine
impurities exceeds 26.5 ng/day (the AI for the most potent nitrosamines) based on the maximum
daily dose (MDD), the manufacturer should contact the Agency for evaluation.

For drug products with an MDD of less than 880 mg/day, a recommended limit for total
nitrosamines of 0.03 ppm is not more than 26.5 ng/day and is considered acceptable.

For drug products with an MDD above 880 mg/day, the limit for total nitrosamines should be
adjusted so as not to exceed the recommended limit of 26.5 ng/day. For example, in the case the
MDD is 1200 mg, and considering 26.5 ng/day = 0.022 ppm is the total limit you have to consider.

The limit in ppm should usually be expressed per active moiety (free base, free acid or
anhydrous/non-solvated material) for control point in the FP

Exceptions to this are active substances where the strength has traditionally been expressed
in the form of a salt or hydrate and active substances present in the formulation as ester or
pro-drug. For a control point in the API only, the limit should be expressed in general per drug
substance (i.e. relating to form of salt, hydrate, solvate etc. where relevant)

Q5 included that MAHs are expected to continue to re-visit risk evaluations when new information
becomes available with specific reference to API-nitrosamine risk. MAHs that did not take into
account this risk as part of step 1 response should reconsider their original step 1 risk evaluations
and proceed to step 2 confirmatory testing as appropriate.

A new AI for N-nitrosodabigatran has been included in Q10. Clarification on how this AI has been
set can be found  in the footnote. Q10 also shed new light on how to set limits for products
containing salt, hydrate, or solvate forms of the API:

Q14 referred to the template of CMDh. Questions in the template are the same as those in Q4
(root causes). The template is optional for CAPs. For NAPs, and DCPs, the template is
mandatory. And the CMDh practical guidance should be followed.

WHAT ARE THE MAIN CHANGES THAT HAVE BEEN
INCLUDED IN THE EMA LAST UPDATE Q&A – REV10
(JULY 2022)?
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According to the latest requirements received by different MAHs, EMA andFDA is requesting
additional information when an identified nitrosamine derived from the API is observed in drug
products different than sartans and ranitidine.

In these situations the organic rsynthetic pathway is very important data in order to establish the
actual risk of formation and for the root cause evaluation. Moreover, the proposal of an
Acceptable Intake limit for N-nitrosamine impurities based on a safety assessment must consider
mutagenicity and carcinogenicity for any N-nitrosamine impurities is recommended. Structurally
similar surrogate compounds can be considered if robust carcinogenicity data is available. ICH
M7(R1) guidance on DNA-reactive impurities and the February 2021 FDA guidance on
nitrosamine impurities for details on calculating an Acceptable Intake limit. Please note, FDA has
determined that less than lifetime adjustments are not appropriate for nitrosamine impurities.

It is important to know that neither FDA nor EMA considered Ames test as reliable enough to
determine the mutagenicity of nitrosamines. OECD 488 Transgenic Rodent Somatic and Germ
Cell Gene Mutation Assays, as established in ICH M7 and S2(R1) guideline.

A fantastic reflection on the chemistry of Nitrosamines Impurities where the reactivity of other
compounds yielding nitroso derivatives has been studied. Dimethylamine can undergo an
oxidation to nitrite in the presence of strong oxidants (e.g., H2O2), as was observed during
wastewater treatment in several published works. The resulting nitrite can consecutively act as a
nitrosating agent. This could open a new way to justify the formation of this kind of impurities and
allow the MAH to control and minimized the contamination. Published by Jires et al. “N-Nitrosation
in the absence of nitrosating agents in pharmaceuticals?”

https://www.sciencedirect.com/science/article/pii/S073170852200293X?via%3Dihub

In another nice paper published by Schmidtsdorff and colleagues, a myriad of APIs have been
tested in a NAP test in order to evaluate their vulnerability towards the formation of N-nitroso
derivatives. 

The article can be found as Open Access in

https://onlinelibrary.wiley.com/doi/10.1002/ardp.202100435

MAIN NITROSAMINE TOPICS BY FDAAND EMA?

 POTENTIAL NEW ROOT CAUSES?
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Step 1: risk assessments by March 31, 2021
Step 2: confirmatory testing by October 1, 2022
Step 3: changes to the market authorization by October 1, 2022

Step 1: risk assessments by November 30, 2021
Step 2: confirmatory testing by November 30, 2023
Step 3: changes to the market authorization by November 30, 2023

EMA & FDA

In the case of both EMA & FDA, the deadline for step 1 (risk evaluation) was set for March 2021
for chemically synthesized APIs and July 2021 for biological APIs (EMA). 

In the case of step 2 (confirmatory testing) & step 3 (regulatory changes), different timelines have
been set:
FDA has established 1st October, 2023 
EMAS has established 26th September 2022 for chemically synthesized APIs and 1st July 2023
for biological APIs

HEALTH CANADA GUIDELINE:

As communicated to MAHs on August 10, 2020, for drug products containing chemically
synthesized and semi-synthetic APIs, the steps for actions relating to nitrosamines are expected
to be completed as follows:

As outlined in Health Canada's December 15, 2020, letter, for biological and radiopharmaceutical
products, the steps for actions relating to nitrosamines are expected to be completed as follows:

More information at:

https://www.canada.ca/content/dam/hc-sc/documents/services/drugs-health-products/compliance-
enforcement/information-health-product/drugs/nitrosamine-impurities/medications-
guidance/guidance-nitrosamine-impurities-medications-eng.pdf

DEADLINES FOR NITROSAMINES RISK ASSESSMENTS
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