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CHAPTER 70
Evaluation of Action of a Formaldehyde Condensate Germicide

G. H. HoLtzMAN* AND H.W. ROSSMOORE
Department of Biology, Wayne State University, Detroit, Michigan 48202

Germicides that are condensation products of formaldehyde (F) and monalkylamines act by
presumptively releasing F under use conditions in metal-working fluids. The ability of homo-
cysteine to counteract the affects of F and hexahydro 1,3,5-(2-hydroxyethyl)-s-triazine on
Pseudomonas aeruginosa was employed to demonstrate potential antagonism and a mode of
action for the formaldehyde condensates. Initial results indicate that at use levels and conditions
associated with metal-working fluids homocysteine does block the action of formaldehyde con-
densates.

INTRODUCTION

Formaldehyde and alkylamine condensates find application in the metal-working industry as
germicides to prolong cutting fluid longevity. These compounds, the substituted hexahydro-
triazines, are presumed to be at least partially effective due to the release of formaldehyde
under use conditions (Bennett 1973) although this possibility had been previously rejected
(Smith 1969). Studies to show formaldehyde release under pH conditions associated with
metal-working fluids (8.0-9.5) were not positive (DeMare et al. 1972). However, some of these
compounds yielded positive results at acid pH. Indeed, it is a well-established clinical practice
in treatment of urinary tract infections with hexamethylenetetramine (a condensate of
ammonia and formaldehyde) that the urine be lowered therapeutically to pH 6 in order to
facilitate formaldehyde release. These data leave unanswered the question of the mode of
action of these compounds under alkaline conditions. An earlier report (Neely 1963b) indi-
cated that homocysteine equimolar with formaldehyde had neutralized its lethal effects
against a gram-negative bacterial population. Pseudomonas aeruginosa, a prime cause of deteri-
oration in metal-working fluids was selected as the test organism for evaluating formaldehyde
release as a factor in assessing the effectiveness. of substituted hexahydrotriazines at the pH
associated with metal-working fluids.

MATERIALS AND METHODS

The premise for these experiments is related to work by Neely (1963a,b,c) in which he
demonstrated that homocysteine neutralized the inhibitory action of formaldehyde. He postu-
lated that its antimetabolic action results from the blocking of methionine biosynthesis by the
formation of a thiazane ring with the homocysteine precursor. In the study presented here,
viability rather than metabolic function is used as a measure of the interaction between
homocysteine and formaldehyde.

*Present address: Cimcool Division, Cincinnati Milacron, Inc., 4701 Marburg Avenue, Cincinnati, Ohio
45209. Partial fulfillment of the M.S. in Biology for G.H.H.
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