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Antimicrobial Agents for
Water-Based Metalworking Fluids

H. W. Rossmoore, Ph.D.

Water-based metalworking fluids are excellent envi-
ronments for the growth of a large variety of microorgan-
isms,' 2 causing deterioration of the fluids, corrosion of
work pieces, and physical plugging of flow lines. In addi-
tion the appearance of slime and the generation of foul
odors can be serious concomitant problems affecting
worker sensibilities.

Although bacterial population levels as high as 10%/ml

are not unusual and some species have been isolated that
can be regarded as putative pathogens,® * it is difficult if
not impossible to locate citations directly relating fluid
microbes to an infectious process. Bennett and Wheeler?
did demonstrate that a strain of the typhoid bacillus iso-
lated from the fluid, grown in laboratory medium, and
then inoculated into cutting fluid, not only survived but
gave the investigator typhoid fever. This experiment dem-
onstrated only infectivity and survivability in a laboratory
situation, however; the low levels of typhoid bacillus in
the fluid from the field and the competition from domi-
nant species apparently precluded direct communicabil-
ity.
The dominant bacterial group in metalworking fluids
are Pseudomonas species, omnivorous and capable of
growth under minimal nutritional conditions. Some
members have achieved well-deserved notoriety as
opportunistic pathogens, especially involving no-
socomial superhydrated skin infections.® Their ability to
produce infections in a variety of body sites in immuno-
suppressed individuals is also well known. There have
been numerous reports involving Pseudomonas species in
corneal ulcers® after mechanical intrusion with infected
material, e.g, contaminated contact lens, metal fines.
This latter example may be a mechanism for induction of
corneal ulcers in metal workers exposed to this risk, al-
though no specific references to such infection have been
published.

The purpose of control of microbial populations in
fluids, then, is to protect the fluid and not the worker. The
statutes that regulate the use of antimicrobial agents are
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related to that end, compounds being registered under
the Federal Pesticide Act with the Environmental Protec-
tion Agency (EPA). Currently registration of biocides is a
necessity for legal use. The guidelines’ * ® have changed
several times in the last six years and are supposedly mod-
ified in the direction of maximum safety and minimum
delays in the registration process.

All products must be registered for a specific use and
required a battery of submissions, which included: (a) toxi-
cological profile; (b) environmental impact; and (c) ef-
ficacy in use situations. Currently two trends have devel-
oped in the guidelines: concern over chronic toxicity,” and
the realization that efficacy determination should be left
to the marketplace.®

These rational directions acknowledge different levels
and types of exposures for different users of the same
biocide'® and therefore there may not be uniform toxico-
logical data for each chemical species. This tendency
makes the concerns for specific use registration even
more important, since toxicological requirements for
metalworking fluid permutations may be more severe
than for processes involving process waters where there is
less occupational contact.

All metalworking fluid biocides are by definition eco-
nomic poisons, the term used for chemicals which are
specifically sold for their toxicity. Their utilization in pro-
cesses and materials as preservatives or their treatment of
inanimate surfaces to reduce contamination are the bases
for their declared effectiveness.

The Microbial Problem

The control of microbial populations in metalworking
fluids is related to the type of fluid, the size of the system,
and the particular metalworking operation since both
these and organisms of major interest can vary consider-
ably. Three major groups of organisms have in turn at-
tracted attention in the workplace. These are obligative
anaerobic sulfate reducers, more specifically Desulfovib-
rio desulfuricans; aerobic bacteria, especially Pseudo-
monas species and coliforms; and imperfect fungi, includ-
ing members of the genus Fusarium, Cephalosporium, and
Candida. A more complete list is found in Table 1.

Problems associated with sulfate-reducing bacteria
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