






S.No. Impurity Name Structure

1. N-Nitroso-Propranolol

2. N-nitroso-Varenicline 

3. N-Nitroso-Orphenadrine 

4. N-Nitroso-Quinapril 

5. N-Nitroso Sitagliptin

6. N-Nitroso-Hydrochlorothiazide 

7. N-Nitroso Dabigatran 







❖

❖

❖

❖

❖



Nitrosamine
AI Limit 

(ng*/day)

Acceptance Criteria

Stability Results

0 Month 3 months

Concentration 

Limit (ppm)

Nitrosamine 

level (ppm)

% of AI 

Limit

Nitrosamine 

level (ppm)

% of AI 

Limit

ppm=AI/MDD ** **

Nitrosamine 1 26.5 NMT 0.33 0.10 30.3 0.15 45.45

Nitrosamine 2 37 NMT 0.46 0.05 10.87 0.20 43.48

Nitrosamine 3 1500 NMT 18.75 1.00 5.33 3.00 16

Total Nitrosamine
Sum of all Nitrosamine 

impurities NMT 100%

46.50

(Pass)

104.93

(Fail)
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Annexure Template Name

Annexure-1 Risk Assessment Template

Annexure-2 One template as a best practice to characterize NDSRI impurity



Term Definitions

Acceptable Intake

An intake level that poses negligible cancer risk, or for serious/life-threatening indications where risk and 

benefit are appropriately balanced.

An AI limit as defined in ICH M7(R2) is a level that approximates an increased cancer risk of one additional 

case in 100,000 subjects based on a conservative assumption of daily exposure to a mutagenic impurity in 

drug substances and drug products over a lifetime (70 years).

Acceptable Limit

The maximum acceptable concentration of an impurity in a drug product derived from the Acceptable Intake 

(AI) based on TD50 or Carcinogenicity Potency Categorization Approach (CPCA) and the maximum daily dose 

of the drug product.

Acceptance Criteria Numerical limits, ranges, or other suitable measures for acceptance of the results of analytical procedures.

Control Strategy

A planned set of controls, derived from current product and process understanding, which assures process 

performance and product quality. 

The controls can include parameters and attributes related to drug substance and drug product materials and 

components, facility and equipment operating conditions, in-process controls, finished product 

specifications, and the associated methods and frequency of monitoring and control.

Degradation Product

A molecule resulting from a chemical change in the drug molecule brought about over time and/or by the 

action of light, temperature, pH, water, or by reaction with an excipient and/or the immediate 

container/closure system.

Maximum Daily Dose
The maximum daily dose is the highest amount of allowable drug or medicine for a patient with consistent 

safety, as mentioned in the SmPC/Prescribing Information Leaflet



Term Definitions

Nitrosamine Impurities

The term Nitrosamine describes a class of compounds having the chemical structure of a nitroso group 

bonded to an amine (R1N(-R2)-N=O), as shown in Figure 1. The compounds can form by a nitrosating 

reaction between amines (secondary, tertiary, or quaternary amines) and nitrous acid (nitrite salts under 

acidic conditions).  A different class of precursor is 1,1-disubstituted hydrazine, which can be oxidized to 

form a Nitrosamine. The compounds e.g., 1-cyclopentyl-4-nitrosopiperazine and 1-methyl-4-

nitrosopiperazine are formed via this hydrazine oxidation process.

Representative Reaction to Form Nitrosamines

Nitrosamine drug 

substance-related 

impurities (NDSRIs)

Nitrosamine drug substance-related impurities (NDSRIs) are a class of Nitrosamines sharing structural 

similarity and specific to the Drug. NDSRIs can be generated during manufacturing or during the shelf-life 

storage period of the drug product.

NDSRIs form through nitrosation of APIs (or API fragments) that have secondary, tertiary, or quaternary 

amines when exposed to nitrosating compounds such as nitrite impurities.

Permitted Daily Exposure 

(PDE)

A substance-specific dose that is unlikely to cause an adverse effect if an individual is exposed at or below 

this dose every day for a lifetime.

Possible

Cases wherein the drug product manufacturing process/component/environment is associated with the 

presence of secondary/tertiary amine/quaternary salts, and upon interaction with a direct/indirect source of 

nitrosating agent with an acidic reaction environment there is a likelihood/confirmed presence of 

Nitrosamine impurities/NDSRIs. 

It also includes cases if the API structure is associated with the presence of the secondary/tertiary 

amine/quaternary salts or there is a possibility of carryover of Nitrosamine impurities /NDSRIs from the API 

manufacturing process, that could lead to the likelihood/confirmed presence of Nitrosamine impurities.

Risk The combination of the probability of occurrence of harm and the severity of that   harm (ISO/IEC Guide 51).



Term Definitions

Risk Assessment

A systematic process of organizing information to support a risk decision to be made within a risk 

management process. It consists of the identification of hazards and the analysis and evaluation of risks 

associated with exposure to those hazards.

Small-molecule 

Nitrosamine impurities

Nitrosamine impurities that do not share structural similarity to the API and are found in many different drug 

products. (e.g. NDMA, NDEA)

Not Possible
No possibility to form Nitrosamines/NDSRIs in the process; cases wherein the process has neither direct 

sources of secondary or tertiary amines or quaternary salts, nor direct sources of nitrosating agents used.





S. No.
Document Number 
along with Version number

Description of Changes

1 00 New Document.

Risk assessment report for the presence of Nitrosamine Drug Substance Related Impurities (NDSRI) - Drug Product

Product Name: Product Strength:  

Product Code: Packing Configuration: 

Document No: Version: 

Department: Market:  

Effective Date:
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S.No. Description
Possible NDSRI 

Structure

Published AI limit (ng/day) as 

per USFDA / EMA/Health 

Canada.

AI (ng/day) based on CPCA 

category

1 Drug substance

2
Drug Substance & Product 

related impurities



S. No NDSRI Geography wise MDD Limits (ppm)

NDSRI

Europe

Canada

US



S. No Name of the Test Test purpose

1 Appearance
Report the physical appearance (Solid/ liquid/ Semi-solid/ Gummy mass, 

etc.)

2 Identification by IR
Functional group identification 

Match with the standard

3 Identification by Mass Molecular weight identification by m/z ratio

4
Structure confirmation by NMR

Structural analysis using various NMR experiments*: 

1H NMR, 13C NMR, 1H/1H COSY, 1H /13C HSQC, 1H/13C HMBC, 1H/15N-HMBC, 
1H/15N-HSQC, 1H/1H NOESY, 19F NMR, and 31P NMR.

5 Purity by HPLC/ GC (% TDA) To determine the purity of the analyte.

6
Potency by qNMR** (% w/w) To determine the content of the analyte (orthogonal technique to verify 

the chromatographic purity)

7 Loss on drying [LOD] (%w/w) Content of water and volatile impurities  

8
Residue on ignition [ROI] (% w/w) Content of inorganic impurities 
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