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Control strategy of the Finished Products ingredients
Beginning in 2020–2021, selected excipient suppliers have initiated remediation efforts to address 

nitrosamine risk. However, identifying root causes has involved a significant learning curve, and not 
all suppliers have yet been successful in fully remediating their excipients. In addition, these efforts 
require substantial financial and technical investment. 
Contamination risk controlled in the API

Use of additives
The FDA has enabled the use of designated additives at defined levels to mitigate nitrosamine 

formation. However, the absence of global harmonization across Health Authorities may complicate 
implementation and limit broader applicability.

Full Reformulation
Reformulation represents a possible mitigation strategy but requires prioritization, as it involves 

extensive development work, validation activities, and regulatory submissions
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IR product 
Same impurity – AI 100 ng/day
Different dosage forms with controlled nitrites in excipients
Same amount of antioxidant for remediation

Formulation 2 IR tablet –dry process Formulation 1 IR Capsule - dry process

MCC ∼90%PGS ∼90%

5-10% Cysteine (10 mg)4.5% Cysteine (10 mg)

Illustrative, formulation-specific example. Outcomes may not be generalizable across APIs, dosage forms, or manufacturing processes.
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IR product
Same impurity – AI 100 ng/day
Different formulations with controlled nitrites in excipients
Different antioxidants, different amounts for remediation 

Formulation 2 IR Tablet–wet processFormulation 1 IR Tablet -  wet process

MCC ∼14%MCC ∼40%

PVP ∼6%PVP ∼2%

Lactose ∼43%CaHPO4 ∼20%

1% Cysteine (<10 mg)2% Propyl Gallate (<10 mg)

Illustrative, formulation-specific example. Outcomes may not be generalizable across APIs, dosage forms, or manufacturing processes.
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IR product
Same impurity –AI 100 ng/day
Same dosage form, same process with controlled nitrites in excipients
One formulation only need more complex remediation

Formulation 2 Tablet –wet process Formulation 1 Tablet -  wet process

PGS ∼60-92%PGS ∼70-75%

Not required2% Cysteine (<10 mg)

Illustrative, formulation-specific example. Outcomes may not be generalizable across APIs, dosage forms, or manufacturing processes.



 Introduction of remediated excipients
 Screening of available additives: Initial screening of different 

antioxidants/different amounts in small scale batches followed 
by stability studies to identify the most suitable antioxidant(s)

 Small scale verification and optimization batches: 
Confirmation of the preferred option in small scale batches, 
with refinement of the concentration to determine the lowest 
effective scavenger level, followed by stability studies to 
confirm effectiveness.

 Commercial batch(es) manufacturing and regulatory 
submission preparation: supported by stability data

 Overall stability duration is 12-18M per formulation
 Manufacturing, logistics and decision making between each 

step is ∼ 6M
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remediated excipients
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Duration 24-30 M per formulation
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 Selection of antioxidant and formulation specific
 Ascorbic acid: Highly reactive chemical, in addition to its well-known discoloration issues.
 Cysteine: Potential impact on patient compliance due to tablet odor.
 Tocopherol: Applicable only to certain dosage forms and manufacturing processes.
 No universal antioxidant exists for a given impurity: mitigation strategies must be tailored to each formulation. 

 Product and regulatory constraints
May not be suitable for sterile products when terminal sterilization is required.
May not be Q1/Q2 equivalents for generic products, limiting applicability.

 Excipients limitations: 
 Commercially available remediated versions do not yet exist for all excipients.

 Predictability and scientific limitations
 Current experience suggests that for some CPCA 1 APIs associated nitrosamines, remediated through excipient 

controls alone may be insufficient at the finished product level.
Development of predictive frameworks, leveraging industry datasets submitted to Health Authorities, and 

potentially incorporating AI-enabled approaches,  could improve the prediction of nitrosamine risks and 
remediation of finished products l.
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Reformulation typically requires substantial development and validation efforts

Remediation timelines per formulation are significant, as stability studies are required both 
to confirm effectiveness and to determine the lowest effective antioxidant level

Prioritization of activities is essential, as it is not feasible to reformulate all products in 
parallel.

As a result of forced prioritization to meet current timelines, some non-essential products 
may need to be discontinued

To ensure patient access and supply continuity, the remediation deadline should be 
extended by five years
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