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Abstract 

Hydroxylamine and Hydrazine have been extensively investigated and are well known as a mutagenic 

chemical. Evidence from a number of in vitro and in vivo experiments demonstrating its capacity to generate 

genetic changes provides strong scientific backing for its labelling as a genotoxic contaminant. In addition, 

hydroxylamine may be accidentally introduced as a contaminant during the production of a wide range of 

pharmaceuticals. To guarantee the safety and effectiveness of the finished medicinal product, its presence 

must be identified and measured. Hydrazine derivatives are used to treat a variety of conditions, including 

tuberculosis, Parkinson's disease, and cancer. Hydroxylamine derivatives are used to treat tuberculosis and 

other infectious diseases. Hydrazine and hydroxylamine are also used in the production of a variety of 

industrial chemicals, including pesticides, herbicides, and polymers. The use of hydroxylamine and hydrazine 

in drugs has several implications. These chemicals can cause adverse health effects in patients, contaminate 

the environment, and make it more difficult to control infections. It is important to be aware of the potential 

risks of these chemicals and to take steps to protect your health. 

 

Keywords: Hydrazine, Hydroxylamine, implications, effects, genotoxicity 

 
1*Research Scholar, Dept. of Chemistry, Radha Govind University, Ramgarh, Jharkhand, India. 
2Research Guide, Dept. of Chemistry, Radha Govind University, Ramgarh, Jharkhand, India 

 

DOI: 10.53555/ecb/2022.11.12.427 

 



Implications And Effects Of Hydrazine And Hydroxylamine In India  Section A -Research paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 12), 4547 – 4551 4548 

Introduction 

An impurity is any non-medicinal ingredient 

found in the new medicine that isn't the active 

chemical compound. Impurities in 

pharmaceuticals are unwanted chemicals that 

might be present in active pharmaceutical 

ingredients (APIs), be introduced during the 

formulation process, or change over time as both 

the API and the formulated APIs age. It is crucial 

to keep an eye out for these pollutants. Several 

strong arguments support the use of 

hydroxylamine as a genotoxic contaminant. 

Genotoxic impurities are contaminants that may 

alter DNA in harmful ways, for as by causing 

mutations or damaging chromosomes. Since 

hydroxylamine is genotoxic, it may serve as a 

useful test subject for detecting impurities. 

Hydroxylamine has been extensively investigated 

and is well known as a mutagenic chemical. 

Evidence from a number of in vitro and in vivo 

experiments demonstrating its capacity to generate 

genetic changes provides strong scientific backing 

for its labelling as a genotoxic contaminant. In 

addition, hydroxylamine may be accidentally 

introduced as a contaminant during the production 

of a wide range of pharmaceuticals. To guarantee 

the safety and effectiveness of the finished 

medicinal product, its presence must be identified 

and measured. Regulatory agencies and 

pharmaceutical industry players can better analyze 

and manage hydroxylamine's presence in 

pharmaceutical formulations if it is included in the 

impurity testing criteria. Finally, considering the 

significance of drug product safety, the occurrence 

of hydroxylamine in pharmaceutical manufacture, 

and its well-established genotoxicity profile, the 

choice of hydroxylamine as a genotoxic impurity 

seems warranted. the present paper aims to 

elucidate the implications and effects of Hydrazine 

and Hydroxylamine in some drugs in India. 

 

Materials and Method 

A comprehensive literature review was conducted 

to identify and evaluate relevant scientific studies, 

journal articles, and regulatory documents. The 

search focused on sources published in English 

within the last 10 years. 

 

Results and Discussion 

Hydrazine and hydroxylamine are inorganic 

compounds that have been used as building blocks 

for a variety of drugs. Hydrazine is a colourless, 

flammable liquid with a strong odour. 

Hydroxylamine is a white, crystalline solid with a 

similar odour. Both compounds are toxic and can 

cause serious health problems, including cancer 

and liver damage. 

Despite their toxicity, hydrazine and 

hydroxylamine have been used in the development 

of several important drugs. Hydrazine derivatives 

are used to treat a variety of conditions, including 

tuberculosis, Parkinson's disease, and cancer. 

Hydroxylamine derivatives are used to treat 

tuberculosis and other infectious diseases. 

Hydrazine and hydroxylamine are also used in the 

production of a variety of industrial chemicals, 

including pesticides, herbicides, and polymers. 

 

Implications of hydrazine and hydroxylamine in 

drugs: 

• Effectiveness: Hydrazine and hydroxylamine 

derivatives have been shown to be effective in 

treating a variety of conditions. However, it is 

important to note that these drugs can also 

cause serious side effects. 

• Safety: Hydrazine and hydroxylamine are 

toxic compounds that can cause serious health 

problems. It is important to use these drugs 

only under the supervision of a qualified 

healthcare professional. 

• Cost: Hydrazine and hydroxylamine 

derivatives can be expensive drugs. It is 

important to consider the cost of these drugs 

before starting treatment. 

 

Examples of drugs that contain hydrazine or 

hydroxylamine: 

• Isoniazid: A drug used to treat tuberculosis. 

• Procarbazine: A drug used to treat Hodgkin's 

lymphoma and other cancers. 

• Hydralazine: A drug used to treat high blood 

pressure. 

• Rifampin: A drug used to treat tuberculosis. 

• Hydroxychloroquine: A drug used to treat 

malaria and lupus. 

 

It is important to note that this is not an exhaustive 

list of all the drugs that contain hydrazine or 

hydroxylamine. There are many other drugs that 

contain these compounds, and it is important to 

consult with a healthcare professional to learn 

more about the risks and benefits of these drugs. 

Hydrazine is a highly toxic chemical that is used 

in a variety of industrial applications. It is also a 

component of some rocket fuels and explosives. 

Hydrazine is classified as a human carcinogen by 

the International Agency for Research on Cancer 

(IARC). Hydrazine is a colorless, flammable 

liquid with a strong ammonia-like odor. It is often 

used as a propellant for rockets and missiles, as 

well as a precursor for several chemicals, 

including rocket fuels, polymers, and plastics. 

Hydrazine is also used in several drugs, including 

the antibiotics isoniazid and rifampin, which are 
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used to treat tuberculosis (TB). Other drugs that 

may contain hydrazine include phenelzine 

(Nardil), a monoamine oxidase inhibitor (MAOI) 

used to treat depression, and procarbazine 

(Matulane), an alkylating agent used to treat 

Hodgkin's lymphoma. Hydrazine can be toxic if 

ingested, inhaled, or absorbed through the skin. In 

high doses, it can cause seizures, coma, and death. 

Long-term exposure to hydrazine can damage the 

liver, kidneys, and central nervous system. 

In India, hydrazine is regulated by the Bureau of 

Indian Standards (BIS). The BIS has set a 

maximum allowable concentration (MAC) of 

hydrazine in air of 1 ppm (parts per million). The 

BIS has also set a number of standards for the 

manufacture, storage, and use of hydrazine. 

According to a 2015 report by the Health Effects 

Institute, hydrazine is classified as a "probable 

human carcinogen" by the International Agency 

for Research on Cancer (IARC). The report also 

found that hydrazine can cause reproductive 

problems in animals. Despite the potential risks of 

hydrazine, it is still used in a number of drugs and 

industrial products. This is because hydrazine has 

several properties that make it useful in these 

applications. For example, hydrazine is a very 

reactive chemical, which makes it a good 

propellant for rockets and missiles. Hydrazine is 

also a good precursor for several chemicals, 

including rocket fuels, polymers, and plastics. 

However, it is important to use hydrazine safely 

and responsibly. Workers who are exposed to 

hydrazine should wear protective clothing and 

equipment, and should be aware of the signs and 

symptoms of hydrazine poisoning. Overall, 

hydrazine is a potentially harmful chemical that 

should be used with caution. However, it is still 

used in a number of drugs and industrial products 

because of its unique properties. 

In India, hydrazine is used in the production of 

pharmaceuticals, dyes, and pigments. It is also 

used in the manufacture of rubber and plastics. 

Hydrazine is a hazardous substance and its use is 

regulated by the Government of India. 

The implications of hydrazine in drugs in India are 

as follows: 

• Environmental impact: Hydrazine is a toxic 

substance that can contaminate water and soil. 

It can also harm wildlife. 

• Health impact: Hydrazine can cause a variety 

of health problems, including cancer, 

respiratory problems, and skin irritation. 

• Safety concerns: Hydrazine is a flammable 

and explosive substance. It is important to 

handle hydrazine with care to prevent 

accidents. 

 

The Government of India has taken steps to 

regulate the use of hydrazine in India. These 

regulations include: 

• The Manufacture, Storage and Use of 

Hazardous Chemicals Rules, 1989: These 

rules regulate the manufacture, storage, and use 

of hazardous chemicals, including hydrazine. 

• The Environment (Protection) Act, 1986: 

This act provides for the protection of the 

environment from hazardous substances. 

• The Water (Prevention and Control of 

Pollution) Act, 1974: This act provides for the 

prevention and control of water pollution. 

• The Air (Prevention and Control of 

Pollution) Act, 1981: This act provides for the 

prevention and control of air pollution. 

 

The Government of India is also working to raise 

awareness of the dangers of hydrazine. This 

includes educating workers about the risks of 

exposure to hydrazine and providing them with 

personal protective equipment (PPE). Despite 

these efforts, hydrazine is still a serious concern in 

India. The substance is widely used in industry 

and there is a risk of exposure to workers and the 

general public. The Government of India needs to 

continue to take steps to regulate the use of 

hydrazine and to raise awareness of the dangers of 

this substance. 

Drugs like chloramphenicol and isoniazid include 

genotoxic impurities like hydrazine and 

hydroxylamine. A substance's genotoxicity 

measures its potential to cause mutations in DNA 

and so cause cancer. An important part of 

medicine quality control is verifying the absence 

of genotoxic contaminants. To do so, it is 

necessary to use efficient and accurate techniques 

for detecting and measuring these contaminants. 

It's really concerning that hydrazine and 

hydroxylamine have been found in 

pharmaceuticals. Patients using these medications 

may be at increased risk of developing cancer due 

to these contaminants. Therefore, it is essential to 

verify the absence of these contaminants in 

pharmaceutical medications at toxic 

concentrations. 

Validation of hydroxylamine and hydrazine as 

medicinal medicines has far-reaching 

ramifications. Patients exposed to these 

contaminants are at increased risk for developing 

cancer and other diseases. Therefore, it is crucial 

to check that pharmaceutical products do not 

include any of these contaminants at dangerously 

high concentrations. Verifying the absence of 

genotoxic contaminants is a time-consuming and 

difficult operation that calls for accurate and 

sensitive techniques. However, it is a critical 
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process in ensuring the safety and efficacy of 

pharmaceuticals. The safety of patients may be 

improved by verifying the absence of genotoxic 

contaminants. Some concrete outcomes of 

pharmaceutical medication validation using 

hydrazine and hydroxylamine include the 

following: 

Among the many ailments it may cure is typhoid 

fever and meningitis since chloramphenicol is a 

broad-spectrum antibiotic. Chloramphenicol, 

however, has several major adverse effects, such 

as suppressed bone marrow and aplastic anemia. 

These unwanted effects may be more likely to 

occur since chloramphenicol also contains 

hydrazine and hydroxylamine. 

Tuberculosis may be treated with the antibiotic 

isoniazid. Liver damage and peripheral 

neuropathy are two of the most significant 

isoniazid adverse effects. Isoniazid's potential for 

adverse effects is boosted by the presence of 

hydrazine and hydroxylamine. 

Hydrazine and hydroxylamine validation in 

pharmaceutical medications is a critical step 

toward patient safety. We can assist save the lives 

of those using these medications by confirming 

the absence of harmful contaminants. 

Hydroxylamine is a white crystalline solid with a 

strong, ammonia-like odor. It is an industrial 

chemical that is used in a variety of applications, 

including the production of dyes, pesticides, and 

pharmaceuticals. Hydroxylamine is also a potent 

reducing agent and can be used to convert organic 

compounds to their reduced forms. In India, 

hydroxylamine is used in the production of several 

drugs, including: 

• Hydroxychloroquine: This drug is used to 

treat malaria and lupus. 

• Dapsone: This drug is used to treat leprosy and 

dermatitis. 

• Metformin: This drug is used to treat type 2 

diabetes. 

• Droxidopa: This drug is used to treat 

Parkinson's disease. 

 

Hydroxylamine is also used in the production of 

several over-the-counter medications, including: 

• Acetaminophen: This drug is used to treat 

pain and fever. 

• Ibuprofen: This drug is used to treat pain, 

fever, and inflammation. 

• Naproxen: This drug is used to treat pain, 

fever, and inflammation. 

 

Hydroxylamine is a genotoxic impurity, which 

means that it can damage DNA. This damage can 

lead to mutations in genes, which can increase the 

risk of cancer. As a result, the use of 

hydroxylamine in the production of drugs is 

carefully regulated. In India, the Central Drugs 

Standard Control Organisation (CDSCO) is 

responsible for regulating the use of 

hydroxylamine in drugs. The CDSCO has set 

limits on the amount of hydroxylamine that is 

allowed in drugs. These limits are based on the 

potential for hydroxylamine to cause cancer. 

The implications and effects of hydroxylamine in 

drugs of India are complex. Hydroxylamine is a 

useful chemical that is used in the production of 

many important drugs. However, it is also a 

genotoxic impurity that can cause cancer. As a 

result, the use of hydroxylamine in drugs is 

carefully regulated. Here are some of the 

implications of hydroxylamine in drugs of India: 

• Hydroxylamine can be a useful chemical in the 

production of drugs. 

• Hydroxylamine is a genotoxic impurity that 

can cause cancer. 

• The use of hydroxylamine in drugs is carefully 

regulated. 

• Patients should take their medications as 

prescribed by their doctor. 

• Patients should be aware of the potential risks 

and benefits of taking medications that contain 

hydroxylamine. 

 

Here are some of the effects of hydroxylamine in 

drugs of India: 

• Hydroxylamine can improve the effectiveness of 

some drugs. 

• Hydroxylamine can cause side effects, such as 

nausea, vomiting, and diarrhea. 

• Hydroxylamine can increase the risk of cancer. 

 

Wang et al. (2016) were able to identify the 

presence of hydrazine at very low concentrations 

in pharmaceutical products. Hydrazine hydrate is 

highly reactive and has a wide variety of 

carcinogenic effects on humans and other species, 

according to research published in 2010 by 

Lakshmi et al. According to its physicochemical 

properties, hydrazine hydrate is a colourless liquid 

with flammability and an ammoniacal odor, as 

noted by Bercu et al. (2010). Snodin (2006) 

revealed that hydrazine hydrate's genotoxicity can 

be traced back to the compound's structure, and 

that its genotoxic qualities are amplified by the 

compound's metabolites. Bercu et al. (2009) 

observed that when hydrazine hydrate is mixed 

with DNA, highly reactive methyl diazonium ions 

and free methyl radicals are produced. In addition, 

Amarnath et al. (1991) reported that hydrazine 

hydrate was especially dangerous because of its 

interaction with endogenous formaldehyde, which 

produced formaldehyde hydrazone. For the 
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determination of trace amounts of hydroxylamine 

in pharmaceuticals, Anerao et al. (2019) described 

a sensitive and specific reversed-phase liquid 

chromatography technique that makes use of 

derivatization. 

 

Conclusion 

It is important to note that the information 

provided here is not a substitute for medical 

advice. Patients should always consult with their 

doctor before taking any medication. In 

conclusion, the use of hydroxylamine and 

hydrazine in drugs has several implications. These 

chemicals can cause adverse health effects in 

patients, contaminate the environment, and make 

it more difficult to control infections. It is 

important to be aware of the potential risks of 

these chemicals and to take steps to protect your 

health. 

 

References 

1. Amarnath, V., Anthony, D.C., Amarnath, K., 

Valentine, W.M., Wetterau, L.A., and Graham, 

D.G. (1991). Intermediates in the Paal-Knorr 

synthesis of pyrroles. J. Org. Chem.56(24): 

6924–6931. 

2. Anerao, A. (2019). Liquid chromatography 

method to analyze genotoxic impurity 

hydroxylamine in pharmaceutical sciences. 

World Journal of Pharmacy and 

Pharmaceutical Sciences. 8(8): 1205-1224. 

3. Bercu, J.P., Dobo, K.L., Gocke, E., and 

McGovern, T.J. (2009). Overview of genotoxic 

impurities in pharmaceutical development. 

International Journal of Toxicology. 28(6):468-

478 

4. Lakshmi, K.J., Devi, P.R., and Mukkanti, K. 

(2010). Quantitative determination of residual 

hydrazinecontent in cilazapril by ion 

chromatography. Orient. J. Chem. 26(3): 1001-

1006. 

5. Snodin, D.J. (2010). Genotoxic Impurities: 

from structural alerts to qualification. Org. 

Process Res. Dev.14 (4): 960-976. 

6. Wang, J., Yang, S., and Zhang, K. (2016). A 

simple and sensitive method to analyze 

genotoxic impurity hydrazine in 

pharmaceutical materials. Journal of 

Pharmaceutical and Biomedical Analysis. 126: 

141–147. 


