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Name of Impurity Code
Chemical 

Formulae

Molecula

r Weight
CAS No. Structure

Acceptable 

Intake (AI) 

(ng/day)

Boiling/

Melting 

Point

Solubility

N-Nitrosodimethylamine NDMA C2H6N2O 74.08 62-75-9 96
B.P. 153 

°C

Soluble in 

Water, 

Ether & 

Ethanol

N-Nitroso-4-

(methylamino)butyric acid / 

N-Nitroso-N-methyl-4-

aminobutyric acid

NMBA C5H10N2O3 146.15
61445-55-

4
96

M.P. 33 -

34°C

Chloroform 

(Soluble), 

Dichlorome

thane 

(Slightly), 

Ethyl 

Acetate 

(Slightly)

1-Methyl-4-

nitrosopiperazine 

MNP/

MeNP
C5H11N3O 129.16

16339-07-

4

MNP

26.5

Chloroform 

(Slightly), 

Ethyl 

Acetate 

(Slightly)

N-Nitrosodiethylamine NDEA C4H10N2O 102.14 55-18-5 26.5
B.P. 177 

°C

Completely 

Soluble in 

Water, Very 

Soluble in 

Ether, 

Alcohol.

N-Nitrosodiisopropylamine
NDIPA/

DIPNA
C6H14N2O 130.19 601-77-4 26.5

M.P. 

>300°C

Benzene 

(Slightly), 

Chloroform 

(Slightly), 

Methanol 

(Slightly)

N-

Nitrosoethylisopropylamine

NEIPA/

NIPEA/

EIPNA

C5H12N2O 116.16
16339-04-

1
26.5 --

Methanol 

(Soluble)

N-Nitrosodibutylamine / N-

Nitroso-di-n-butylamine
NDBA C8H18N2O 158.25 924-16-3 26.5

B.P. 237 

°C

Soluble in 

Acetone, 

Dichlorome

thane and 

Ethyl 

Acetate.

Nitrosomethylphenylamine

/ N-Nitroso-N-methylaniline
NMPA C7H8N2O 136.15 614-00-6

26.5 (US 

FDA)

M.P. 13 

°C

B.P. 128 

°C/19 

mmHg

In soluble 

in Water, 

Soluble in 

Ethanol and 

Ether.



N-

Nitrosomorpholine
NMOR C4H8N2O2 116.12 59-89-2

NMOR

127

M.P. 29 

°C.

B.P. 225 

°C

Completely 

soluble in 

Water.

Soluble in 

Methanol.

N-Nitrosovarenicline NNV C13H12N4O 240.26
2755871-

02-2

NNV

37.0
M.P. 

>169°C

Chloroform 

(Slightly), 

Methanol 

(Slightly)

N-

Nitrosodipropylamin

e

NDPA C6H14N2O 130.19 621-64-7

NDPA

26.5

B.P. 113 

°C/40 

mmHg

Soluble in 

Water

N-
Nitrosomethylpheni
date 

NMPH C14H18N2O3 262.30
55557-03-

4
1300

N-Nitrosopiperidine -- C5H10N2O 114.15 100-75-4 1300

Chloroform 

(Slightly), 

Ethyl 

Acetate 

(Slightly), 

Methanol 

(Slightly)

N-Nitrosorasagilene -- C12H12N2O 200.2
2470278-

90
-9

18

7-Nitroso-3-
(trifluoromethyl)-
5,6,7,8-
tetrahydro[1,2,4]tria
zolo-[4,3- a]pyrazine 

-- C6H6F3N5O 221.14 NA 37

N-Nitroso-1,2,3,6-
tetrahydropyridine 

NTHP C5H8N2O 112.13
55556-92-

8
37

N-
Nitrosonortriptyline 

-- C19H20N2O 292.4
55855-42-

0
8

N-Methyl-N-
nitrosophenethylami
ne 

NMPE

A
C9H12N2O 164.2

13256-11-
6 

8

N-Nitro dabigatran - C34H40N8O6 656.53 - 18

Name of Impurity Code
Chemical 

Formulae

Molecular 

Weight
CAS No. Structure

Acceptable 

Intake (AI) 

(ng/day)

Boiling/

Melting 

Point

Solubility
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Nitrosamine in 

drug Product

Stability & StoragePackaging

ExcipientsActive Drug 

Substance
Solvent/Water

Manufacturing 

Process

Key Starting 

Material
Raw material

Recovered 

Solvents

Reagents/Catalyst Utilities & 

Equipment

❖



Potential Sources Of 

Impurities
Observed Risk

Solvents 

❖ Presence of residual dialkyl amines or tri-substituted amines that can degrade to form 

dialkyl amines (e.g., triethylamine).

❖ Presence of nitrites or other nitrosating agents

❖ Presence of acid

❖ Limited controls/specification limits for recycled solvents.

❖ Poor Quality water or solvents

Water

❖ Presence of residual dialkylamines amines or impurities that can degrade to form 

dialkylamines

❖ Presence of nitrites or other nitrosating agents in presence of acid.

Excipients ❖ Presence of nitrites or other nitrosating agents

Drug substance

❖ Use of sodium azide and sodium nitrite for azide quenching in the synthesis in acid 

media

❖ Use of di- or tri-alkylamines and amides (e.g., dimethylformamide [DMF], 

dimethylamine [DMA], triethylamine [TEA], N-methyl pyrrolidone [NMP]) in the 

presence of nitrites and acid media

❖ Use of recycled solvents that may contain nitrosamines or their precursors

❖ Use of sanitized water (e.g., chloramines)

❖ Need of additional purification steps (Crystallization)

Manufacturing process

❖ Contamination 

❖ Use of recycled solvents that may contain nitrosamines or their precursors

❖ Poor quality solvents

❖ Presence of nitrous oxides in air used to dry the API or drug product

Drug product (including 

stability)

❖ Secondary or tertiary amine group in molecule in presence of nitrite counter ions 

(potentially as an impurity)

❖ Potential reactions within the formulation matrix during stability/shelf life (e.g., 

presence or generation of acidic conditions, moisture, and heat).

Container–Closures

❖ Thermal decomposition of nitrocellulose to produce nitrites followed by migration to 

the drug product.

❖ Eg: Nitrocellulose coated blister foils.

❖ Biodegradation of nitrocellulose to produce nitrites followed by migration to the drug 

product.



Starting Materials and its Impurities

Catalyst, reagent, solvent, byproduct 

and intermediates carry over

Degradation Product in packaging 

storage and transportation

Starting Materials 

Intermediate Product 

Drug substances/Drug Product 
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Sr. No Nitrosating Agent

N-Nitrosatable Substances (N-nitrosatable 

substances are nitrosamine precursors)

Nitrosatable substance By-products

1 Nitrite Salt (MNO2)
Cyclic and acyclic

secondary amines
--

2 Nitrate Salt (MNO3) Tertiary amines

NHR1R2, NHR1R1,

NHR1R3, NHR2R2,

NHR3R3

3 Nitrous acid (HNO2) Hydrazine Derivatives NHR1R2

4 Nitrous acidium ion (H2O+ NO-) N-methyl-2-pyrrolidinone
N-methyl-

4aminobutricacid

5 Nitric acid (HNO3, contains N2O4) Tertiary amides NHR2R3

6 Alkyl Nitrate R-ONO N-Chloroalkyl amines NHR1R2

7 Peroxynitrite NO+ N-alkyl carbamates NHR2R3
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Reactors
Sparkler 

Filter 

Agitated 

Nutch Filter 
Centrifuge 

Rotacone 

Vacuum 

dryer 

Fluid 

Bed dryer 

Vacuum 

Tray Dryer 
Multimill 

Micronizer Sifter 



Compression 

machine

Coating 

machine

Rotary 

Blender 

Fluid 

bed dryer

Tray 

Dryer 

Filling 

Machine 

Automatic 

Capsule Filling 

machine

Automatic 

blister packing 

machine
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Blister Pack Strip Pack

Ampules Vials

Bottles Sachet pack



HDPE 

container

Fibre 

board drum

LDPE 

bags

Triple 

laminated 

bags
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Team of the 

Experts

Risk 

mitigation 

actions

Effectiveness 

analysis

Asset 

Criticality 

Assessment

Failures, 

Effects, 

Causes

Data for 

Analysis

FMEA
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Regulatory Omission Skip testing Routine control 

EMA

the LoQ of the analytical method 

employed should be ≤ 10% of the 

acceptable limit based on the AI 

the LoQ of the analytical procedure 

employed should be ≤ 30% of the 

acceptable limit based on the AI 

the LoQ should be ≤ of the acceptable 

limit based on the relevant acceptable 

intake (AI) for the respective 

nitrosamine impurity 

FDA

Alternate approaches (e.g., upstream test of an intermediate) should be 

supported by sufficient process understanding and evidence of adequate 

statistical control and should be submitted to FDA in a supplement prior to 

implementation

If a nitrosamine impurity is detected 

above the LOQ

ANVISA
Admitted the absence of nitrosamines 

when <10% of the AI limit

If results are >10% of AI limit, control must be included. 

Other approaches can be justified, not exceeding the 30% limit. 

If the >1 nitrosamine to be controlled, the limits must be adjusted in order to 

ensure the maintenance of negligible risk

SWISSMEDIC

The detection of every nitrosamine impurity must lead to an investigation of the causes, and appropriate CAPAs should be 

taken in accordance with GMP. As with any case of an identified problematic risk, companies must follow the standard 

procedure and inform Swiss medic immediately if nitrosamines are detected in APIs or medicinal products – regardless of the 

quantities – and submit a risk evaluation.

HEALTH CANADA

Analytical procedures may need to be validated with LOQs well below the most 

conservative AI limit of the nitrosamines present, if proposals for a reduced 

testing program or absence of testing of the drug product are anticipated.

The API specification should include a 

test and acceptance criterion for each 

nitrosamine impurity when the risk for 

nitrosamine presence is considered to 

be high and/or when the concentration 

of any nitrosamine is found to be at 

significant levels (e.g. greater than 30% 

of the acceptable intake) during 

confirmatory testing. 
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Impurity Code CAS No.
EMA FDA ANVISA Swiss Medic

Health 

Canada 

(ng/day) (ng/day) (ng/day) (ng/day) (ng/day) 

N-Nitrosodimethylamine NDMA 62-75-9 96.0 96.0 96.0 96.0 96.0

N-Nitroso-4-

(methylamino)butyric acid
NMBA 61445-55-4 96.0 96.0 96.0 96.0 96.0

1-Methyl-4-nitrosopiperazine 
MNP/Me

NP
16339-07-4 26.5 - 26.5 26.5 96.0

N-Nitrosodiethylamine NDEA 55-18-5 26.5 26.5 26.5 26.5 26.5

N-Nitrosodiisopropylamine
NDIPA/

DIPNA
601-77-4 26.5 26.5 26.5 26.5 26.5

N-Nitrosoethylisopropylamine
NEIPA/NIP

EA/EIPNA
16339-04-1 26.5 26.5 26.5 26.5 26.5

N-Nitrosodibutylamine NDBA 924-16-3 26.5 USP 26.5 26.5 26.5

N-Nitrosomethylphenylamine NMPA 614-00-6 34.3 26.5 34.3 34.3 -

N-Nitrosomorpholine NMOR 59-89-2 127.0 - - 127.0 127.0

N-Nitrosovarenicline NNV - 37.0 - - 37.0 37.0

N-Nitrosodipropylamine NDPA 621-64-7 26.5 - - 26.5 26.5

N-Nitrosodimethylamine NDMA 62-75-9 96.0 - -
N-

Nitrosodimeth
ylamine

NDMA

N-Nitroso-4-

(methylamino)butyric acid
NMBA 61445-55-4 96.0 - -

N-Nitroso-4-
(methylamino
)butyric acid

NMBA

1-Methyl-4-nitrosopiperazine 
MNP/Me

NP
16339-07-4 26.5 - -

1-Methyl-4-
nitrosopiperaz

ine 
MNP/MeNP



N-Nitrosodiethylamine
NDEA 55-18-5

26.5 - - N-Nitrosodiethylamine
NDEA

N-Nitrosodiisopropylamine NDIPA/DI
PNA

601-77-4 26.5
- - N-Nitrosodiisopropylamine NDIPA/DIP

NA

N-Nitrosoethylisopropylamine NEIPA/NIP

EA/EIPNA
16339-04-1 26.5

- -
N-

Nitrosoethylisopropylamine 
NEIPA/NIP
EA/EIPNA

N-Nitrosodibutylamine
NDBA 924-16-3 26.5

- - N-Nitrosodibutylamine NDBA

N-Nitrosomethylphenylamine NMPA 614-00-6 34.3 - -
N-

Nitrosomethylphenylamine NMPA

N-Nitrosovarenicline NNV - 37.0 - -
N-Nitrosovarenicline

NNV

N-Nitrosodipropylamine NDPA 621-64-7 26.5 - - N-Nitrosodipropylamine
NDPA

N-Nitrosomethylphenidate - - - 1300 1300
N-

nitrosomethylphenidate
-

N-Nitrosopiperidine - 100-75-4 - 1300 1300
N-nitrosopiperidine 

-

N-Nitrosorasagilene - - - 18 -
N-nitrosorasagilene 

-

7-Nitroso-3-(trifluoromethyl)-

5,6,7,8-

tetrahydro[1,2,4]triazolo-[4,3-

a]pyrazine 

- - - 37 37

7-Nitroso-3-
(trifluoromethyl)-5,6,7,8-
tetrahydro[1,2,4]triazolo-

[4,3- a]pyrazine 

-

Impurity Code CAS No.
EMA FDA ANVISA Swiss Medic

Health 

Canada 

(ng/day) (ng/day) (ng/day) (ng/day) (ng/day) 



N-Nitroso-1,2,3,6-

tetrahydropyridine
-

55556-92-8
-

37 37

N-nitroso-
1,2,3,6-

tetrahydropyr
idine

-

N-Nitrosonortriptyline - - - 8 8
N-

nitrosonortrip
tyline

-

N-Methyl-N-

nitrosophenethylamine,
NMPEA 13256-11-6 - 8 8

N-methyl-N-
nitrosophenet

hylamine,
NMPEA

N-Nitrosodabigatran
- - - 18 18

N-
Nitrosodabiga

tran 
-

N-Nitroso-duloxetine NDLX - - - 100
N-nitroso-
duloxetine

NDLX

4-(methylnitrosamino)-1-(3-

pyridyl)-1-(butanone)
NNK - - - 100

4-
(methylnitros
amino)-1-(3-

pyridyl)-1-
(butanone)

NNK

N-Nitroso-rasagiline - - - - 18
N-nitroso-
rasagiline

-

N-Nitroso-tamsulosin - - - - 18
N-nitroso-
tamsulosin

-

Impurity Code CAS No.
EMA FDA ANVISA Swiss Medic

Health 

Canada 

(ng/day) (ng/day) (ng/day) (ng/day) (ng/day) 
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Sr. No.
Name of Impurities 

Identified.

Acceptable 

intake in 

ng/day

Maximum 

daily dose 

(MDD)

Acceptable Intake 

(AI) in ng/mg or 

ppm

Total impurities 

limit

In ng/mg or ppm

1 NDMA 96

1000 mg/day

0.096

Not Applicable

2 NMBA 96 0.096

3 NDEA 26.5 0.0265

4 NIPEA 26.5 0.0265

5 NDIPA 26.5 0.0265

6 NMPA 26.5 0.0265

7 NDBA 26.5 0.0265

8 MeNP 26.5 0.0265

9 NMOR 127 0.127

10
NDMA
NMBA

96
96

1000 mg/day
0.096
0.096

0.096

11
NDMA 
NDEA

96
26.5

1000 mg/day
0.096

0.0265
0.0265

12
New Impurity 

(TD50 available)
TD50 1000 mg/day TD50/1000 Not applicable

13
New Impurity 

(TD50 not available)
18 1000 mg/day 0.018 Not applicable

14
NDMA

New impurity
(TD50 not available)

96
18

1000 mg/day
0.096
0.018 0.018

15
NDEA

New impurity
(TD50 not available)

26.5
18

1000 mg/day
0.0265
0.018 0.018

16

NDMA
NDEA

New Impurity
(TD50 not available)

96
26.5
18

1000 mg/day
0.096

0.0265
0.018

0.018

❖

❖
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Reference Analytical Methods for Nitrosamine impurities by LCMS/GCMS 

Sr. No. Products Impurity Name Analytical 
Technique

Reference

1 Metformin drug product NDMA LCMS/MS with MRM
Sciex; RUO-MKT-03-
12830-A

2
Metformin drug substance & drug 
product

NDMA, NDEA, NEIPA, 
NDIPA, NDPA, NMPA, 
NDBA, NMBA

LCMS (HRMS) FDA method

3 Valsartan Drug substance NDMA & NDEA GC-MS-HS with SIM FDA (FY19-005-DPA-S) 

4

Valsartan Drug substance & Product 

NDMA

GC-MS-HS with SIM

FDA method 

5
NDMA, NDEA, NEIPA, 
NDIPA

FDA method 

6
NDMA, NDEA, NEIPA, 
NDIPA, NDBA

GC-MS/Liquid Injection 
with MRM

FDA method

7
NDMA, NDEA, NDPA, 
NDBA, NPYR, NPIP, 
NMOR & NDELA

LCMS/MS with MRM
Sciex; RUO-MKT-02-
9127-A

8
Losartan Potasium Drug substance & 
product

NDMA, NDEA, NEIPA, 
NDIPA, NDPA, NDBA, 
NMBA

LCMS (HRMS) FDA method

9 LCMS/MS with MRM FDA method

10
Ranitidine Drug substance & drug
Product

NDMA LCMS (HRMS) FDA method
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Sr. No.
Name of Impurities 

Identified.

Acceptable 

intake in 

ng/day

Maximum 

daily dose 

(MDD)

Acceptable Intake 

(AI) in ng/mg or 

ppm

Total impurities 

limit

In ng/mg or ppm

1 NDMA 96

1000 mg/day

0.096

Not Applicable

2 NMBA 96 0.096

3 NDEA 26.5 0.0265

4 NIPEA 26.5 0.0265

5 NDIPA 26.5 0.0265

6 NMPA 26.5 0.0265

7 NDBA 26.5 0.0265

8 MeNP 26.5 0.0265

9 NMOR 127 0.127

10
NDMA
NMBA

96
96

1000 mg/day
0.096
0.096

0.096

11
NDMA 
NDEA

96
26.5

1000 mg/day
0.096

0.0265
0.0265

12
New Impurity 

(TD50 available)
TD50 1000 mg/day TD50/1000 Not applicable

13
New Impurity 

(TD50 not available)
18 1000 mg/day 0.018 Not applicable

14
NDMA

New impurity
(TD50 not available)

96
18

1000 mg/day
0.096
0.018 0.018

15
NDEA

New impurity
(TD50 not available)

26.5
18

1000 mg/day
0.0265
0.018 0.018

16

NDMA
NDEA

New Impurity
(TD50 not available)

96
26.5
18

1000 mg/day
0.096

0.0265
0.018

0.018

Chemical Name Code CAS Structure Pka
Water 

Solubility

N-Nitroso dimethyl amine NDMA 62-75-9 -0.057 13.5 mol/L

N-Nitroso diethyl amine NDEA 55-18-5 0.48 1.04 mol/L

N-Nitroso methyl ethyl amine NMEA 10595-95-6 0.04 3.4 mol/L

N-Nitroso Dipropyl amine NDPA 621-64-7 1.36 0.099 mol/L

N-Nitroso diisopropyl amine NDIPA 601-77-4 1.38 0.099 mol/L

N-Nitroso ethyl isopropyl amine NEIPA 16339-04-1 0.9 0.199 mol/L

N-Nitroso methyl isopropyl amine NMIPA NMIPA - -

N-Nitroso Dibutyl amine NDBA 924-16-3 2.63 0.008 mol/L

N-Nitroso-N-methyl-4-amino butyric acid NMBA 61445-55-4 -0.04 2.29 mol/L

N-Nitrosodiethanolamine NDELA 1116-54-7 -1.29 7.45 mol/L

N-Nitroso methyl nitroguanidine ( N'-Nitro-N-

nitroso-N-methylguanidine)
NMNG / MNNG 70-25-7 -0.809 1.29 m0l/L

N-Nitroso pyrrolidine NPyR 930-55-2 -0.19 9.99 mol/L

1-Nitrosopiperazine - 5632-47-3 - -

N-Nitroso piperidine NPIP 100.75-4 0.36 0.67 mol/L

N-Nitroso morpholine NNMP / NMOR 59-89-2 -0.44 8.61 mol/L

1,4-Dinitrosopiperazine DNP DNP - -

1-Methyl-4-nitrosopiperazine MNP MNP - -

N-Nitroso dicyclo hexylamine NDCHA NDCHA - -

N-methyl-N-Nitroso aniline NMPhA 614-00-6 1.49 0.0494

N-Nitroso benzyl ethyl amine NBEA NBEA - -

N-Nitroso diphenyl amine NDPhA 86-30-6 3.13 .000177 mol/L



❖

Column Poroshell EC-C18 2.7 µm 4.6 X 150 mm

Flow 0.5 ml/min

Column temperature 30°C

Needle Wash Methanol: Water (650: 350 v/v)

Mobile phase-A 1 mL formic Acid in 1000mL of Milli-Q Water, filtered through 0.22µ filter

Mobile phase-B Methanol

Diluent Water : Methanol (950 : 50, v/v)

Gradient program

Time
0.

01
3 15 19 20 25

% A 99 99 10 10 99 99

% B 1 1 90 90 1 1

Injection Volume 20µL

Run time 25 minutes

Mass Parameters

Scan type MRM

Ion source APCI

Polarity Positive

CAD Medium

Temperature 450°C

Curtain gas 30 psi

GS1 55 psi

NC 3

EP 10

CXP 9

MRM Transition

Impurity Name Q1 MS Q3 MS Dwell Time CE DP

NDMA 75.100 58.100 200
16

40

NDEA 103.1 75.1 200 15 40

NDIPA 131.1 89 200 15 40

NEIPA 117.1 75 200 20 40

NDCHA 211.1 129.0 200 15 50

NDPA 131.1 89.1 200 20 40

NNMP/NMOR 117.100 87.100 200 11 30

NDBA 159.200 103.100 200 13 40

NAZC 297.3 249.1 200 15 60

NMPhA 137.1 107 200 10 45

NMBA 147.1 117.1 200 9 50

MNP 130.1 100.1 200 15 40

NpyR 101.1 55.1 200 20 40
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❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖

❖
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Column DB-WAX  (30 m x 0.25 mm x 0.5 µm)

Oven Program 

°C/min Temperature (°C) Hold (minutes)

-- 60 1

10 100 1

15 240 10

Mode of injection Split

Split Ratio 1:2

Carrier gas Helium

Carrier gas Flow 1.5ml/minute

Inlet temperature 180°C

Injection volume 1.0 µL

Diluent Dichloromethane 

Mass spectrometry conditions

Ion source Electron Ionization (EI)

Ion source temperature 230ºC

Interface temperature 250ºC

ACQ Mode SIM

Event time 0.30 sec

Detector gain +0.4kV

Detector gain mode Absolute

Solvent cut time 4.0 min

Runtime 25.3 minutes

SIM transition

NDMA Ch1-m/z:74

1,4-Dinitroso piperazine Ch2-m/z: 84

NMEA Ch3-m/z: 88

NPyR Ch4-m/z:100

NDEA Ch5-m/z: 102

NEIPA Ch6-m/z: 116



Column ZB-5  (30 m x 0.25 mm x 0.25 µm)

Oven Program 

°C/min Temperature (°C) Hold (minutes)

-- 60 1

10 100 1

15 240 10

Mode of injection Split

Split Ratio 1:2

Carrier gas Helium

Carrier gas Flow 1.5ml/minute

Inlet temperature 180°C

Injection volume 1.0 µL

Diluent Dichloromethane 

Mass spectrometry conditions

Ion source Electron Ionization (EI)

Ion source temperature 230ºC

Interface temperature 250ºC

ACQ Mode SIM

Event time 0.30 sec

Detector gain +0.4kV

Detector gain mode Absolute

Solvent cut time 4.0 min

Runtime 25.3 minutes

SIM transition

NMIPA Ch1-m/z:102

1-Nitrosopiperazine Ch2-m/z: 115

NMOR Ch3-m/z: 116

NDIPA Ch4-m/z:130

NDBA Ch5-m/z: 158
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AI : Acceptable Intake

API : Active Pharmaceutical Ingredient

ARB : Angiotensin II receptor blocker

CAPA : Corrective and Preventive action

CEP : Certificate of Suitability

DP : Drug Product

EDQM : European Directorate for the Quality of Medicines and HealthCare

EMA : European Medicines Evaluation Agency

FDA : Food and Drug Administration

FDF : Finished Dosage Form

FDP : Finished drug product

GMP : Good Manufacturing Practice

ICH :
International Council for Harmonisation of Technical Requirements for 
Pharmaceuticals for Human Use

KSM : Key Starting Material

LOD : Limit of Detection

LOQ : Limit of Quantitation

MAH : Marketing Authorization Holder

MDD : Maximum Daily Dose

MRM : Multiple Reaction Monitoring

PPB : Parts per billion

PPM : Parts per million

SIM : Selected-ion monitoring chromatogram

TTC : Threshold of Toxicological Concern







RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.



Nitrosamine in 

KSM

Stability & 

Storage

Packaging

Utilities & 

Equipment
Raw 

material/Reagent
Solvent/Water/Re

covered Solvent

Manufacturing 

Process

❖

❖

❖

❖

❖

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.



S. No. Review criteria

Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability
/

Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N
A

Whether the Sodium Nitrite, Nitrate (NO3-) or other Nitrosating agents potentially present in the input materials (any raw 
materials, solvents, reagents, catalysts, water and steam, auxiliary materials such as filter materials, gaskets, and silica gel or 
work-up reagents) and intermediates? (Based on the review of the Route of synthesis) 

If yes, Provide the details in which input material Nitrite or Nitrate can be present.

Review of Rout of synthesis

List of Solid Raw materials used in the process

RM-1

RM-2

List of Solvents used in the process

Solvent-1

Solvent-2

List of Cleaning Solvents/Agents

Solvent-1

Solvent-2

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

5.1

5.1.1

5.1.2

5.1.3

5.1.4

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

Reagents (Specify the Name)

Catalysts (Specify the Name)

1.Water (Process/Purified etc.)

Is chloramine formed as by-product in your water 
treatment and as a consequence can chloramine be 
present in the water used for cleaning or as part of 
the production process? 

Note: chloramine is known to promote degradation 
of some relevant API structures to NDMA

Is potable water (recycled or not) is used in the 
manufacturing process where any nitrosating agents 
are used?

If recycled water is used, comment on the potential 
for cross-contamination

1.Equipment

Usage of Uncleaned equipment

1.Utilities

Nitrogen Gas

5.2

5.2.3

5.2.2

5.1.6

5.1.5

5.3

5.3.1

5.4.1

5.4

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



Compressed air

1.List of Primary Packaging Materials

Primary Packaging Material - 1

1.Stability and Storage

1.
Usage of any Secondary or Tertiary amines/ 
Quaternary ammonium salts and Amides in the 
manufacturing process?

1.

Whether the usage of Sodium Nitrite / any other 
Nitrites used in presence of secondary/Tertiary 
amines/Quaternary amide at the same step or in 
previous steps?

If Yes, 

Identify the possibility of Nitrosamine impurities: 

1.

Do you use recycled solvents, reagents and catalysts in 
the manufacturing process?
If so, how do you control and monitor the waste 
streams sent for recovery, for the presence of 
Nitrosating agents and amines:

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

5.4.2

5.5

5.6

5.7

5.8

5.9

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



The recycling process of solvents, reagents and catalyst 
does involve the quenching step with Nitrous acid?

If yes, the specification of such recycled solvents, 
reagents and catalysts does include the test for 
Nitrosamines?

Note: Examples of recycled materials observed to be 
contaminated with nitrosamines include Orthoxylene
and tributyltin chloride (used as a source of tributyltin 
azide). It has also been suggested that N, N-
dimethylformamide (DMF) could be contaminated in this 
way.

1.

The recycling process of solvents, reagents and catalysts 
include the aqueous washes or distillations i.e. principles 
of boiling point / solubility properties

If yes, whether the boiling points or solubility properties 
of the solvents, reagents and catalysts under recycling, 
are same with that of Nitrosamine impurities?

If so, whether the specification of recycled solvents, 
reagents and catalyst include the test for Nitrosamine 
content? 

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

5.10

5.11

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

Does your manufacturing process involve the usage of 
recovered solvents / reagents/ catalysts?
If yes, the recovery process is performed in-house or is 
outsourced?

If the recovery process performed in-house, whether 
the equipment is dedicated to process the recovered 
solvents only for one product or multiple products?

If it is for multiple products, whether the mfg. process 
of other products for which, the solvents are 
recovered with common equipment, all the other 
products are evaluated for Nitrosamine impurities 
through the steps detailed above.

Note: This check shall be applicable even the recovery 
process is outsourced as stated above.

1.

Whether the third party used for recovery of solvents, 
catalysts and reagents is qualified through the 
evaluation process w.r.to potential possibility of 
formation and control over the Nitrosamine impurity 
formation

If Yes, elaborate the evaluation process and 
established criteria:

If No, the third party shall be qualified through the 
onsite audit considering the checks detailed above.

5.12

5.13

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

The evaluation of the third-party recovery process, 
include the review of line clearance/ change over 
process between handling of the products from 
different customers?

Whether the product (KSM) upon degradation yields 
nitrosation reagent / dialkylamines?

If yes, please specify the impact of these degradation 
products on formation of nitrosamine impurities

5.14

5.15

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



S.No. Nitrosamine Impurity Name Structural Formula Specification Limit



DEPARTMENT NAME SIGN & DATE

Compiled by

Reviewed by (cross functional team) *

R&D/PDL

ADL

Production

Quality control

Quality assurance

Process engineering

Approved by

Quality assurance





RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN DRUG SUBSTANCES / SALEABLE INTERMEDIATES 

Product Name & Code

Document No. Version No.



❖

❖

❖

❖
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RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN DRUG SUBSTANCES / SALEABLE INTERMEDIATES 

Product Name & Code

Document No. Version No.

Nitrosamine in 

Drug Substance

Stability & 

Storage

Raw/Packaging 

material

Key Starting 

Material
Utilities & 

Equipment
Solvent/Water/ 

Reagents/Catalyst

Manufacturing 

Process

Recovered 

Solvents



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

1.

Whether the Sodium Nitrite, Nitrate (NO3-) or other Nitrosating agents potentially present in the input materials (any raw 
materials, solvents, reagents, catalysts, water and steam, auxiliary materials such as filter materials, gaskets, and silica gel or 
work-up reagents) and intermediates? (Based on the review of the Route of synthesis) 

If yes, Provide the details in which input material Nitrite or Nitrate can be present.

Review of Rout of synthesis

List of Key Starting Material used in the process

KSM-1

KSM-2

List of Solid Raw materials used in the process

RM-1

RM-2

List of Solvents used in the process

Solvent-1

Solvent-2

List of Cleaning Solvents/Agents

Solvent-1

Solvent-2

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

5.2

5.2.3

5.1.6

5.1.5

5.3

5.3.1

5.4.1

5.4

Reagents (Specify the Name)

Catalysts (Specify the Name)

1.Water (Process/Purified etc.)

Is chloramine formed as by-product in your water 
treatment and as a consequence can chloramine be 
present in the water used for cleaning or as part of 
the production process? 

Note: chloramine is known to promote degradation 
of some relevant API structures to NDMA

Is potable water (recycled or not) is used in the 
manufacturing process where any nitrosating
agents are used?

If recycled water is used, comment on the potential 
for cross-contamination

1.Equipment

Usage of Uncleaned equipment

1.Utilities

Nitrogen gas

5.1.6

5.1.7

5.2

5.2.1

5.3

5.4

5.3.1

5.4.1

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A

5.2.2



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

Compressed air

1.List of Primary Packaging Materials

Primary Packaging Material - 1

1.Usage of Printing ink (for foil and Labels)

1.Stability and Storage

1.
Usage of any Secondary or Tertiary amines/ 
Quaternary ammonium salts and Amides in the 
manufacturing process?

1.

Whether the usage of Sodium Nitrite / any other 
Nitrites used in presence of secondary/Tertiary 
amines/Quaternary amide at the same step or in 
previous steps?

If Yes, 

Identify the possibility of Nitrosamine impurities: 

1.

Do you use recycled solvents, reagents and catalysts in 
the manufacturing process?
If so, how do you control and monitor the waste 
streams sent for recovery, for the presence of 
Nitrosating agents and amines:

5.4.2

5.5

5.6

5.7

5.8

5.9

5.10

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N

A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

The recycling process of solvents, reagents and catalyst 
does involve the quenching step with Nitrous acid?

If yes, the specification of such recycled solvents, 
reagents and catalysts does include the test for 
Nitrosamines?

Note: Examples of recycled materials observed to be 
contaminated with nitrosamines include Orthoxylene
and tributyltin chloride (used as a source of tributyltin 
azide). It has also been suggested that N, N-
dimethylformamide (DMF) could be contaminated in 
this way.

The recycling process of solvents, reagents and catalysts 
include the aqueous washes or distillations i.e. 
principles of boiling point / solubility properties

If yes, whether the boiling points or solubility 
properties of the solvents, reagents and catalysts under 
recycling, are same with that of Nitrosamine impurities?

If so, whether the specification of recycled solvents, 
reagents and catalyst include the test for Nitrosamine 
content? 

Does your manufacturing process involve the usage of 
recovered solvents / reagents/ catalysts?
If yes, the recovery process is performed in-house or is 
outsourced?

If the recovery process performed in-house, whether 
the equipment is dedicated to process the recovered 
solvents only for one product or multiple products?

If it is for multiple products, whether the mfg. process 
of other products for which, the solvents are recovered 
with common equipment, all the other products are 
evaluated for Nitrosamine impurities through the steps 
detailed above.

Note: This check shall be applicable even the recovery 
process is outsourced as stated above.

5.11

5.12

5.13

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N
A



RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN KEY STARTING MATERIALS

Product Name & Code

Document No. Version No.

Whether the third party used for recovery of solvents, 
catalysts and reagents is qualified through the 
evaluation process w.r.to potential possibility of 
formation and control over the Nitrosamine impurity 
formation

If Yes, elaborate the evaluation process and 
established criteria:

If No, the third party shall be qualified through the 
onsite audit considering the checks detailed above.

The evaluation of the third-party recovery process, 
include the review of line clearance/ change over 
process between handling of the products from 
different customers?

Whether the product (API / Intermediate) upon 
degradation yields nitrosation reagent / 
dialkylamines?

If yes, please specify the impact of these degradation 
products on formation of nitrosamine impurities

5.14

5.15

5.16

5.16

Sr. No. Review criteria Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N
A

Note : Declaration shall be taken from Manufacturer/Vendor to review and evaluated the possibility for the out sourced materials 
wherever applicable.
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DEPARTMENT NAME SIGN & DATE

Compiled by

Reviewed by (cross functional team) *

R&D/PDL

ADL

Production

Quality control

Quality assurance

Process engineering

Approved by

Quality assurance





RISK ASSESSMENT FOR N-NITROSAMINE IMPURITIES IN EXCIPIENTS

Product Name & Code

Document No. Version No.



2) Is sodium nitrite (NaNO2) or any other nitrite or 
nitrosating agent:  

- used in any steps in the manufacturing process as 
reagents/catalyst? 

- known to be used in the preparation of raw 
materials or intermediates used in the 
manufacturing process?

- known to be used in the preparation of 
reagents/catalysts/processing aids used in the 
manufacturing process?

- known or likely to be generated during the 
manufacturing process?

- deliberately added to the process, including 
components of cell culture media or for 
fermentation?

YES ☐

YES ☐

YES ☐

YES ☐

YES ☐

NO ☐

NO ☐

NO ☐

NO ☐

NO ☐

Information 
not available

☐

☐

☐

☐

RISK ASSESSMENT FOR N-NITROSAMINE IMPURITIES IN EXCIPIENTS

Product Name & Code

Document No. Version No.

Target
Excipient:
Nitrogen

Containing
?

Yes



5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

4) Where water is used in the manufacturing process3, is 
it prepared by distillation, by ion exchange or by reverse 
osmosis?

If “No”, please inform about the maximum level of 

- Nitrites

- Nitrates

YES ☐

____ ppm

____ ppm

NO ☐

Not 
specified

☐

☐

Not 
applicable

☐

5) Is there any secondary and/or tertiary amine present 
in the manufacturing process as3: 
- Raw material?
- Intermediate?
- Reagent?
- Processing aids?
- Catalyst / Base?
- Solvent?

If yes, are those amines present in the  
- Same
- Previous
- Subsequent
step as any nitrosating agent mentioned in section 2? 

Information about the chemical name / structure of 
amine(s):

YES ☐
YES ☐
YES ☐
YES ☐
YES ☐
YES ☐

YES ☐
YES ☐
YES ☐

NO ☐
NO ☐
NO ☐
NO ☐
NO ☐
NO ☐

NO ☐
NO ☐
NO ☐

Not applicable
☐

☐

☐

RISK ASSESSMENT FOR N-NITROSAMINE IMPURITIES IN EXCIPIENTS

Product Name & Code

Document No. Version No.

3) Have you analysed, and are the results available for 
the excipient for:

- Nitrites?

- Nitrates?

- Nitrosamines?

If yes, please provide test results for the tested analyte 
and a general indication of the applied test method and 
indicate if testing was performed in-house or contracted 
out. 

YES ☐

YES ☐

YES ☐

NO ☐

NO ☐

NO ☐

Test result, 
if available



5.2

5.2.3

5.2.2

5.1.6

5.1.5

5.3

5.3.1

5.4.1

5.4

5.1.6

5.1.7

5.2

5.2.1

5.2.1

5.3

5.4

5.3.1

5.4.1

6) Is there any amide, primary amine or ammonium salt 
used or present in the excipient manufacturing process 
as:

- Raw material
- Intermediate 
- Reagent
- Processing aid
- Catalyst / Base
- Solvent
- Washing Fluid 

Information about the chemical name / structure:

YES ☐
YES ☐
YES ☐
YES ☐
YES ☐
YES ☐
YES ☐

NO ☐
NO ☐
NO ☐
NO ☐
NO ☐
NO ☐
NO ☐

7) Recycled/recovered Solvents: 
- Are recycled / recovered nitrogen containing 

solvents used in the manufacturing process?

YES ☐ NO ☐

8) Multipurpose Equipment:
- Is the excipient produced in multipurpose 

equipment?   
- In case of multipurpose equipment, is the 

equipment used for manufacturing of any material 
involving nitrites, nitrosating agents or material 
with identified risk of formation of nitrosamines? 

YES ☐

YES ☐

NO ☐

NO ☐ Not applicable
☐

RISK ASSESSMENT FOR N-NITROSAMINE IMPURITIES IN EXCIPIENTS
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Document No. Version No.



Sr.No. Nitrosamine Impurity Name Structural Formula Specification Limit



DEPARTMENT NAME SIGN & DATE

Compiled by

Reviewed by (cross functional team) *
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Approved by
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Product Name & Code

Document No. Version No.



❖

❖

❖

❖

❖

❖

Nitrosamine in 

drug Product

Stability & 

Storage

Packaging

ExcipientsDrug SubstanceSolvent/Water

Manufacturing 

Process

Key Starting 

Material
Raw materialRecovered 

Solvents

Reagents/Catalyst Utilities & 

Equipment

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN DRUG 
SUBSTANCES / SALEABLE INTERMEDIATES /DRUG PRODUCTS

Product Name & Code

Document No. Version No.



1.

Whether the Sodium Nitrite, Nitrate (NO3-) or other Nitrosating agents potentially present in the input materials (any raw 
materials, solvents, reagents, catalysts, water and steam, auxiliary materials such as filter materials, gaskets, and silica gel or 
work-up reagents) and intermediates? (Based on the review of the Route of synthesis) 

If yes, Provide the details in which input material Nitrite or Nitrate can be present.

Review of Rout of synthesis

List of Key Starting Material used in the process

KSM-1

KSM-2

List of Solid Raw materials used in the process

RM-1

RM-2

List of Solvents used in the process

Solvent-1

Solvent-2

List of Cleaning Solvents/Agents

Solvent-1

Solvent-2

RISK ASSESSMENT FOR NITROSAMINE IMPURITIES IN DRUG 
SUBSTANCES / SALEABLE INTERMEDIATES /DRUG PRODUCTS

Product Name & Code

Document No. Version No.

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

Sr. No. Review criteria

Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N
A



Reagents (Specify the Name)

Catalysts (Specify the Name)

1.Water (Process/Purified etc.)

Is chloramine formed as by-product in your water 

treatment and as a consequence can chloramine be 

present in the water used for cleaning or as part of 

the production process? 

Note: chloramine is known to promote degradation 

of some relevant API structures to NDMA

Is potable water (recycled or not) is used in the 

manufacturing process where any nitrosating agents 

are used?

If recycled water is used, comment on the potential 

for cross-contamination

1.Equipment

Usage of Uncleaned equipment

1.Utilities

Nitrogen gas

Compressed Air
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5.1.6

5.2

5.3

5.1.7

5.2.1

5.2.2

5.3.1

5.4

5.4.1

5.4.2

Sr. No. Review criteria

Potential Source of 
Impurities

If Yes 
(Specify 

the 
Impurity)

Detectability/
Existing 
Controls

Mitigation 
Plan

Y
E
S

N
O

N
A

Y
E
S

N
O

N
A



1.List of Primary Packaging Materials

Primary Packaging Material - 1

1.List of Excipients (Applicable for Drug Products)

Excipient-1

Excipient-1

1.Usage of Printing ink (for foil and Labels)

1.Stability and Storage

1.
Usage of any Secondary or Tertiary amines/ 
Quaternary ammonium salts and Amides in the 
manufacturing process?

1.

Whether the usage of Sodium Nitrite / any other 
Nitrites used in presence of secondary/Tertiary 
amines/Quaternary amide at the same step or in 
previous steps?

If Yes, 

Identify the possibility of Nitrosamine impurities: 

1.

Do you use recycled solvents, reagents and catalysts in 
the manufacturing process?
If so, how do you control and monitor the waste 
streams sent for recovery, for the presence of 
Nitrosating agents and amines:
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5.5

5.6

5.7

5.8

5.9
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5.11

Sr. No. Review criteria
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Impurities
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Detectability/
Existing 
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5.10

5.11

1.

The recycling process of solvents, reagents and catalyst 
does involve the quenching step with Nitrous acid?

If yes, the specification of such recycled solvents, 
reagents and catalysts does include the test for 
Nitrosamines?

Note: Examples of recycled materials observed to be 
contaminated with nitrosamines include Orthoxylene
and tributyltin chloride (used as a source of tributyltin 
azide). It has also been suggested that N, N-
dimethylformamide (DMF) could be contaminated in 
this way.

1.

The recycling process of solvents, reagents and catalysts 
include the aqueous washes or distillations i.e. 
principles of boiling point / solubility properties

If yes, whether the boiling points or solubility properties 
of the solvents, reagents and catalysts under recycling, 
are same with that of Nitrosamine impurities?

If so, whether the specification of recycled solvents, 
reagents and catalyst include the test for Nitrosamine 
content? 

1.

Does your manufacturing process involve the usage of 
recovered solvents / reagents/ catalysts?
If yes, the recovery process is performed in-house or is 
outsourced?

If the recovery process performed in-house, whether 
the equipment is dedicated to process the recovered 
solvents only for one product or multiple products?

If it is for multiple products, whether the mfg. process 
of other products for which, the solvents are recovered 
with common equipment, all the other products are 
evaluated for Nitrosamine impurities through the steps 
detailed above.

Note: This check shall be applicable even the recovery 
process is outsourced as stated above.
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Whether the third party used for recovery of solvents, 
catalysts and reagents is qualified through the 
evaluation process w.r.to potential possibility of 
formation and control over the Nitrosamine impurity 
formation

If Yes, elaborate the evaluation process and 
established criteria:

If No, the third party shall be qualified through the 
onsite audit considering the checks detailed above.

The evaluation of the third-party recovery process, 
include the review of line clearance/ change over 
process between handling of the products from 
different customers?

Whether the product (API / Excipients) upon 
degradation yields nitrosation reagent / 
dialkylamines?

If yes, please specify the impact of these degradation 
products on formation of nitrosamine impurities
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5.15

5.16

5.17

Sr. No. Review criteria

Potential Source of 
Impurities

If Yes 
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Impurity)

Detectability/
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S
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S.No. Nitrosamine Impurity Name Structural Formula Specification Limit



DEPARTMENT NAME SIGN & DATE

Compiled by

Reviewed by (cross functional team) *

R&D/PDL

ADL

Production

Quality control

Quality assurance

Process engineering

Approved by
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https://www.fda.gov/news-events/press-announcements/fda-statement-fdas-ongoing-investigation-valsartan-impurities-and-recalls-and-update-fdas-current
https://www.fda.gov/node/360167
https://www.fda.gov/media/141720/download
https://prais.paho.org/en/nitrosamine-monitoring-program/
https://www.ema.europa.eu/en/documents/report/lessons-learnt-presence-n-nitrosamine-impurities-sartan-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-assessment-report_en.pdf
https://www.apic.cefic.org/pub/APIC_Guidance_on_Nitrosamines_Risk_Assessment-final-18Feb2020.pdf
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