Glutaraldehyde and Formaldehyde
Glutaraldehyde is frequently confused with formaldehyde. Although glutaraldehyde and formaldehyde
share the chemical family name “aldehyde,” their chemical and toxicological properties are significantly
different. Glutaraldehyde does not contain formaldehyde, nor does it release formaldehyde, even after
prolonged storage under adverse conditions.

Glutaraldehyde Does Not Release Formaldehyde
Glutaraldehyde is a simple, five-carbon molecule with aldehyde groups at each end:
OCH— CH2 — CH2 — CH2 — CHO
As such, it is classified as an aliphatic dialdehyde. Any proposed generation of formaldehyde, i.e.,
HCHO
would necessarily involve the cleavage of one or both of the carbonyl groups from the rest of the
molecule. Such a reaction is known as a decarbonylation. More specifically, this cleavage would have to
result in the formation of formaldehyde, as opposed to simple carbon monoxide. The latter would be a
deformylation reaction.
1. It is well known that “ordinary aldehydes do not give this reaction, nor do any other aldehydes that
readily undergo aldol condensations or the Cannizzaro reaction under deformylation conditions”(1).
Glutaraldehyde undergoes aldol condensations, even under conditions that are much less alkaline
than those necessary for deformylation. Therefore, glutaraldehyde neither contains nor degrades into
formaldehyde.
2. Even if this decarbonylation were to occur, formate ion would be liberated from the molecule rather than
formaldehyde:
RCHO + OH – ----> RH + HCO2–
The formate ion is much too reactive to withstand the conditions necessary for deformylation and would be
converted to other products even if it were produced.

Glutaraldehyde’s Toxicological Profile Differs from Formaldehyde
Allergic contact dermatitis can be caused by exposure of susceptible individuals to formaldehyde.
However, when such individuals are exposed to glutaraldehyde, no cross-sensitization occurs(2,3).
Glutaraldehyde is not covered by any governmental formaldehyde-release standards or restrictions,
thus formaldehyde-related requirements are not applicable to glutaraldehyde users. The above does
not contain and does not constitute legal advice. Laws and regulations are subject to change and the
user must be familiar with all applicable laws and other governmental enactments. Please seek legal
advice regarding compliances and possible changes in the law.
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