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Abstract

Resistance development among microbial populations exposed to industrial biocides intending to control microbial levels has
received increasing attention in the last few years. Usually studies dealing with resistance development are done after the process
has taken place. Characterization of resistant organisms by isolation of dominant populations reveals some details, but the steps
leading to resistance usually remain unclear. In this study, development of resistance to methylchloro-/methylisothiazolone (IT)
biocide under laboratory conditions is described. Results with experimental setups relevant to field dosing conditions
demonstrated how the pattern of biocide treatment influenced the degree of resistance development. The induction of higher
resistance in the laboratory populations exposed to different dosing patterns varied. Sequential treatment of culture with a
constant increase in concentrations of isothiazolone (5-10 ul 17! of commercial product) resulted in increasing resistance,
exceeding ten-fold. However, additional increases of 25-50 pl 17! in each step were lethal, suggesting threshold levels of
resistance in populations tested. Extrapolation of laboratory data to field conditions appearcd more relevant after Pseudomonas
species, highly resistant to IT, were isolated from metalworking fluids. In these fluids the biocide treatment regimen in the field
was similar to the one used in the laboratory. An understanding of the factors contributing to resistance development and
selection in the field is emphasized. © 1999 Published by Elsevier Science Ltd. All rights reserved.
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1. Imtroduction (using an automatic biocide injection pump) in con-

trast to intermittent additions. Methylchloro-/methyli-
Methylchloro-/methylisothiazolone (IT), Trade name sothiazolone is an effective biocide for MWFs,
Kathon 886MW, has been used for many years as a

biocide to control microbial contamination levels in
synthetic, semi-synthetic and soluble oil metalworking
fluids (MWF). It is primarily a tank-side biocide used
at levels from 25 to 125 ppm (25-125 pl 1”). The regi-
men of treatment varies from one dose weekly to every
3 weeks. Obviously this depends on the coolant con-
dition. The biocide can also be added continuously

however, fluid incompatibility and development of re-
sistance to IT in microorganisms could reduce its effec-
tiveness. There have not been any published reports on
the development of resistance to IT in MWFs,
However, a report describing the adaptation of bac-
teria to cosmetic preservatives has compared the level
of adaptation in Pseudomonas aeruginosa, Escherichia
coli, and Staphylococcus aureus to six top ranking cos-
metic preservatives including IT (Orth and Lutes,
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