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Azidomethyl-biphenyl-tetrazole
(AZBT), is a compound that can
form during the manufacture of
the active ingredient in some
sartan medicines. It is known to
damage DNA, and as a result
long-term exposure over years
may increase an individual's
risk of developing cancer.

https://www.tga.gov.au/alert/azide-impurity-sartan-blood-pressure-medicines#fn1s
TGA Published: 20 August 2021
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the mutagenic of azido impurity in sartan active substances (APIs)



IMPURITIES
Source of 
Impurities:

Source of 
Impurities:

Source of 
Impurities:

Drug substance synthesized 
via chemical route

Chemical interaction between 
drug substance and excipient

Drug product 
manufacturing process

Source of 
Impurities:

Raw material source, 
manufacturing

Proper Control Impurities Leads to Good Quality Medicines.



Example of Irbesartan Synthesis
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Azide DNA Damage







Mutagenic/ Carcinogenic Genotoxic substances

Mutagenic impurity
An impurity that has been demonstrated to be mutagenic in an appropriate 
mutagenicity test model, e.g., bacterial mutagenicity assay. <ICH M7>

Genotoxicity
A broad term that refers to any deleterious change in the genetic material 
regardless of the mechanism by which the change is induced. <ICH M7>

Genotoxic carcinogen
a chemical capable of producing cancer by directly altering the genetic material



SCOPE & OBJECTION OF ICH M7

Focus on DNA reactive substances

Complement to ICH Q3A & Q3B

Example

Acrylonitrile PDE = 6 µg/day

In Q3B drug product (1 g/day) contain 0.2% impurity = 2 mg/day



In Q3B drug product (1 g/day) contain 0.2% impurity = 2

Acrylonitrile PDE = 6

mg/day

µg/day

SCOPE & OBJECTION OF ICH M7

Focus on DNA reactive substances

Complement to ICH Q3A & Q3B

Example



Impurities Classification with Respect to Mutagenic and Carcinogenic Potential and Resulting Control Actions

*Or other relevant positive mutagenicity data indicative of DNA-reactivity related induction of gene mutations (e.g., positive findings in in 
vivo gene mutation studies) ICH M7

Proposed action for control
(details in Section 7 and 8)

DefinitionClass

Control at or below compound-specific 
acceptable limit

Known mutagenic carcinogens1

Control at or below acceptable limits
(appropriate TTC)

Known mutagens with unknown carcinogenic 
potential (bacterial mutagenicity positive*, 
no rodent carcinogenicity data)

2

Control at or below acceptable limits
(appropriate TTC) or conduct
bacterial mutagenicity assay;
If non-mutagenic = Class 5
If mutagenic = Class 2

Alerting structure, unrelated to the structure of the 
drug substance; no mutagenicity data

3

Treat as non-mutagenic impurityAlerting structure, same alert in drug substance or 
compounds related to the drug substance 
(e.g., process intermediates) which have been tested and 
are nonmutagenic

4

Treat as non-mutagenic impurityNo structural alerts, or alerting structure with 
sufficient data to demonstrate lack of mutagenicity 
or carcinogenicity

5



Impurities Classification with Respect to Mutagenic and Carcinogenic Potential and Resulting Control Actions

Proposed action for control
(details in Section 7 and 8)
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*Or other relevant positive mutagenicity data indicative of DNA-reactivity related induction of gene mutations (e.g., positive findings in in 
vivo gene mutation studies) ICH M7



TTC-based acceptable intakes

Acceptable intakes based on 
compound-specific risk assessments 

Acceptable intakes in relation to 
less-than-lifetime (LTL) exposure 



A Threshold of Toxicological Concern (TTC) 

NOT FOR NITROSAMINES

Define an acceptable intake for any unstudied chemical that poses 
a negligible risk of carcinogenicity or other toxic effects.

For application of a TTC in the assessment of acceptable limits 
of mutagenic impurities in drug substances and drug products, 
a value of 1.5 μg/day



Acceptable Intakes for an Individual Impurity

>10 years
to lifetime

>1 - 10
years

>1 - 12
months

≤ 1
month

Duration of
treatment

1.51020120
Daily intake
[μg/day]

LTL (Less Than Lifetime) 

Acceptable Total Daily Intakes for Multiple Impurities

>10 years
to lifetime

>1 - 10
years

>1 - 12
months

≤ 1
month

Duration of
treatment

53060120
Total Daily 
intake
[μg/day]



Acceptable Intakes for an Individual Impurity
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Examples of clinical use scenarios with different treatment durations 
for applying acceptable intakes 

Ref.: M7(R1) , Table 4

1 This table shows general examples; each
example should be examined on a case-by-case
basis. For example, 10 μg/day may be acceptable
in cases where the life expectancy of the patient
may be limited, e.g., severe Alzheimer’s disease,
even though the drug use could exceed 10-year
duration.
2 Intermittent use over a period >10 yrs., but
based on calculated cumulative dose, it falls
under the >1-10 yr. category.
3 HIV is considered a chronic indication, but
resistance develops to the drugs after 5-10 years
and the therapy is changed to other HIV drugs.



Tuesuwan, B.; Vongsutilers, V. Nitrosamine contamination in pharmaceuticals: threat, impact, and control. J. Pharm. Sci. 2021 https://doi.org/10.1016/j.xphs.2021.04.021
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Limits for AZBT impurities

AZBT

Limit (ppm)Maximum daily intake 
(ng/day)

Active substance
(max daily dose)

46.81.5Candesartan (32 mg)

5.01.5Irbesartan (300 mg)

10.01.5Losartan (150 mg)

37.51.5Olmesartan (40 mg)

4.681.5Valsartan (320 mg)
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Temporary limits for NDMA and NDEA impurities

NDEANDMA
Limit (ppm)Maximum daily

intake (ng)
Limit (ppm)Maximum daily

intake (ng)
Active substance
(max daily dose)

0.82026.53.00096.0Candesartan (32 mg)

0.08826.50.32096.0Irbesartan (300 mg)

0.17726.50.64096.0Losartan (150 mg)

0.66326.52.40096.0Olmesartan (40 mg)

0.08226.50.30096.0Valsartan (320 mg)

Reference: EMA
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Tuesuwan, B; Vongsutilers, V., Current threat of nitrosamines in pharmaceuticals
and scientific strategies for risk mitigation, J Pham Sci., 112 (2023) 1192−1209



the risk assessment

RISK ASSESSMENT

known and 
potential 
sources 

Identify Summarize
& document the presence of 

mutagenic impurity 

Evaluate



What should be 
appropriated control strategies?

Assess Risk 

Conduct 
Confirmatory 

Testing 

Report 
Changes 

Implemented 
to Authority



Others

API/Excipient manufacturers

Regulatory Agency

Finished product manufacturers

Hospital

Importer



What should be considered in dealing with 
nitrosamine impurities issues?

INFORMATION
is the key to assess risk

PHASING
e.g., EMA approach

PRIORITIZING
• High dose medication
• Duration of treatment
• Therapeutic indication
• Number of patients treated VS



there is no immediate 
health risk.

TGA : 20 August 2021



Please be aware of this issue and advise patients accordingly. 

There is no reason to stop prescribing sartans.
However, there may be limited availability of some irbesartan 
and losartan brands due to the current shortage.

You may wish to remind patients of the importance of
keeping their blood pressure under control and reassure
them that the risk posed by the impurity at the trace levels
observed to date is very low.

What should health professionals do?

TGA : 20 August 2021
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MOA Hydrazine DNA Damage





National Toxicology Program, U.S. Department of Health and Human Services (2017)

NDMA and NDEA
N

N
O

“probably carcinogenic to human”

“reasonably anticipated to be human carcinogens”

International Agency for Research on Cancer (IARC), WHO (1987) 


