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Abstract

Tetramethylammonium hydroxide (TMAH) is widely used in the semiconductor and liquid
crystal display (LCD) industries nowadays, but information regarding its effects on human
health is limited. There were three mortalities of dermal exposure to TMAH at work in Taiwan in
recent years. This review collected and discussed the references of TMA intoxication focused
on the clinical presentations, mechanisms, and emergency managements especially for dermal
exposure and ingestion.

Only a few reports of intoxication are available, and they are on cases from eating food,
mostly gastropods, containing tetramethylammonium ions (TMA). TMA was absorbed near
completely in the gastrointestinal tract, and mainly excreted by kidney. There was no available
data for the dermal absorption of TMA. As a cholinergic agonist agent, TMA can induce depo-
larization blockade in the nervous system, lead to flaccid paralysis of skeletal muscles, and
stimulate secretion of glands. For food intoxication, the most clinical presentations included
vision deteriorations, muscle weakness, headache and dizziness. They usually initiated in sev-
eral hours after oral intake. The three dermal exposed cases were all dead in one hour. They
were related to nicotinic and muscarinic effects, but the CNS effects could not be ruled out.
The inhibition of respiratory may cause mortality in exposed workers and alternation of cardiac
function would facilitate the mortality. Early decontamination is the most important first aid
procedure; respiratory and cardiac functions should be closely monitored and maintained in
treating the exposed patients. Specific antidote need further research and develop.

Whereas few toxicological data were found in the literature, dermal exposure to TMAH can
be fatal. Industrial hygienists and physicians should be aware of the potential occupational and
environmental exposures.

Key words: Tetramethylammonium hydroxide, dermal exposure, Tetramethylammonium ions,
cholinergic agonist, inhibition of respiratory
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