Dimethylformamide
CAS: 68-12-2
MF: HCON(CH3)2
FW: 73.1
Solvent for many hydrophobic organic compounds.
Major uses
N,N-dimethylformamide (DMF) is widely used as an organic solvent in the chemical
industry and in laboratories. It is also used in chemical industry for the production of
synthetic fibers, synthetic leather, polyuretans and resins, as well as in many other
chemical processes [1].
Human toxicity
Acute toxicity of DMF is reported as moderate. It is a hepatotoxin and can cause liver
injury.
Acute toxic effects: DMF is mildly irritating to the eyes; gastrointestinal toxicity
includes anorexia, vomiting and abdominal pain; skin irritation (contact dermatitis);
hypertension (high blood pressure).
Chronic toxic effects: anemia, leucopenia, thrombocytopenia; CNS disorders (e.g.
sleep disorders, dizziness); hepatic and kidney damage; testicular cancer; miscarriages
in workers in synthetic fiber industry.
Workers can be exposed in industry by inhalation or by skin contact; there are also
few cases of the intentional poisoning by DMF. The current threshold limit value for
occupational exposure to DMF is 10 ppm (30 mg/m3) [2].
Maximal blood concentration levels of about 14 mg/l and 8 mg/l were observed for
DMF and N-methylformamide, respectively, at 0 and 3 h after a 4 h exposure to 87
ppm of the vapor [2].
Carcinogenicity: According to IARC rating, DMF is “possibly carcinogenic to
humans” and it belongs to Group 2B [3].
Kinetic data
Absorption: DMF is well absorbed following inhalation of the vapor, as well as via
dermal or oral exposure. The primary target organ following acute or chronic
exposure is the liver in both humans and animals. About 15 % of a dose absorbed by
the inhalation of DMF was found in urine as AMCC [4]
Elimination half-life of DMF in blood is between 2 and 6 h [2].
Metabolism and excretion
DMF is metabolized in humans by sequential N-demethylation to Nmethylformamide and formamide, both of which may undergo conjugation with
glutathione [2]. Another metabolite of DMF, found in urine, is N-acetyl-S-(Nmethylcarboyl)cysteine (AMCC). Metabolites of DMF are produced in the liver via
enzymatic oxidation, in which cytochrome P-450 plays a central role (reviewed in
[6]).
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Excretion: DMF is mainly excreted in the urine. Metabolites N-methylformamide and
formamide were found in urine within 24 h [1]. N-methylformamide is eliminated
rapidly via kidney [5].
Toxicological mechanisms
No exact mechanism of toxicity has been determined, but Whitby et al. have found
that metabolite of DMF, N-methylformamide, decreases the ability of the liver
mitochondria to sequester calcium ions (experiments in rat). The authors proposed
that the metabolite affecting the mitochondria calcium pump may be at least part of
the toxic mechanism leading to hepatic necrosis [7].
Target organ: liver [7].
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