






Figure 3A-Efficacy of a 20% DBNPA solution in contaminated latex 
over seven days. 
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Figure 3B-Efficacy of a DBNPA solution in contaminated latex during 
the first 24 hours after treatment. 
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pected to remain preserved for a period of time despite 
repeated microbiological insults. However, contaminated 
raw materials, such as surfactants, latex, or mineral slur­
ries, may stress the preservative system in the final for­
mulation, resulting in spoiled or otherwise adulterated 
product. Mathematical models predict that DBNPA solu­
tions will work effectively in systems where biocidal ac­
tivity is required only briefly (hours rather than days or 
weeks ).7 Because the initial demand for DBNPA may be 
instantaneous and considerable, DBNPA provides only 
short-term biocidal activity in heavily contaminated sys­
tems. DBNPA therefore effectively decontaminates raw 
materials prior to their introduction into a formulation 
without disrupting the chemical balance of the final 
product. Longer-term preservation, however, may require 
the introduction of a slower-acting preservative after 
treating the material with DBNPA. 

A seven-day study where a 20% solution of DBNPA 
(25, 50, 100, 200, 300, 400, and 500 ppm (note: all 
concentrations as product) was used to treat an aqueous 
surfactant solution contaminated with microorganisms 
(1.8 x 105 CFU/mL) indicated that significant reduc-
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tions in the organism population were observed with 
relatively low DBNPA concentrations. This study was 
conducted using the same protocol as that described 
for the study with the paint wash water samples. A 
20% DBNPA solution, added at a concentration of 200 
ppm ( 40 ppm active DBNPA) to the contaminated sur­
factant solution, dropped organism counts to below 
the detectable limit within 48 hours, and maintained 
the integrity of the solution for the entire seven-day 
study. A slightly higher concentration, 300 ppm ( 60 
ppm active DBNPA), reduced organism counts to be­
low the detection limit within 24 hours, and con­
trolled the organism population for the duration of the 
study (Figure 2). Similarly, treatment with a 20% solu­
tion of DBNPA reduced counts in contaminated latex 
(5.3 x 105 CFU/mL). A 20% solution, added at a con­
centration of 300 ppm, effectively killed most of the 
microorganisms after 24 hours, while 500 ppm 
achieved the same goal after only five hours ( refer to 
Figures 3A and 3B). 

When lower concentrations of DBNPA are used in 
certain raw materials, like latex, microbial regrowth 
sometimes occurs. This regrowth is most likely the re­
sult of incomplete kill of the organisms already con­
taminating the material. An insufficient concentration 
of DBNPA will temporarily retard microbial growth, 
but rebound will occur as the molecule breaks down. 

A 20% solution of DBNPA also worked well in two 
different mineral slurries. In a neutral titanium dioxide 
slurry, a DBNPA solution concentration of 500 ppm 
(100 ppm active DBNPA) reduced counts to below de­
tection limits after 24 hours and a concentration of 
1000 ppm (200 ppm active DBNPA) reduced counts to 
the same levels in less than two hours (Table 1). 
Although an alkaline calcium carbonate slurry proved 
more challenging to decontaminate, a concentration of 
400 ppm (80 ppm activ.e DBNPA) achieved greater 
than a three-log reduction within 24 hours. The speed 
and persistence of this reduction was improved as the 
concentration of DBNPA was increased. For example, a 
concentration of 500 ppm (100 ppm active DBNPA) 
reduced counts within 24 hours and maintained the 
reduced counts for at least 96 hours (Figure 4). 

Table 1-Efficacy of a 20% DBNPA 
Solution in a Contaminated Titanium 
Dioxide Slurry 

DBNPA Concentration 
(�m as product) Microorganism Counts (CFU/1!!!:) 

1.25 hr 

0 . . . . . . . . . . . . . . . . . . . . 1700 
500 . . . . . . . . . . . . . . . . . . . 500 
1000 . . . . . . . . . . . . . . . . . . <100 
2000 . . . . . . . . . . . . . . . . . . <100 

24 hr 

4000 
<100 
<100 
<100 
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Figure 4-Efficacy of a 20% DBNPA solution in a contaminated calcium 
carbonate slurry over seven days. 
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USE OF DBNPA TO RECOVER CONTAMINATED 
FINAL FORMULATIONS 

Paint companies that manufacture interior and exte­
rior water-based latex paint primarily for large commer­
cial and government applications often formulate and 
package their products in sizable lots. Additionally, be­
cause some raw materials-particularly clay and cal­
cium carbonate slurries-may be added directly to for­
mulations with little clean up or antimicrobial 
pretreatment, the long-term preservative can, at times, 
be overwhelmed by existing bioburden. Periodic micro­
bial problems are therefore not uncommon. 

Paint formulations are typically preserved with a sin­
gle preservative at a predetermined concentration. If an 
exceptionally large bioburden is present, insufficient 
preservation may lead to bacterial contamination in the 
paint. Bacterial contamination alters the character of 
the paint by causing viscosity loss and unpleasant 
odors; in addition, bacteria generate gas as a waste 
product which may result in bulging or exploding cans. 
Spoiled paint unsuitable for sale must either be re­
worked or discarded, which are expensive, time-con­
suming, and wasteful processes. 

Routine pretreatment of raw materials with a solu­
tion of DBNPA decreases the demand on the long-term 
preservative system, resulting in a cleaner, less contami­
nated final product. The "clean" paint formulations can 
then remain adequately preserved with a suitable long­
term preservative. Fewer contaminated paint batches re­
duces the need for product recall and rework 

Once DBNPA has been used to clean up a raw mate­
rial or a formulation, the reduced bioburden may alle­
viate some of the stress placed on an in-can preserva­
tive, allowing the preservative to work longer and more 
effectively at lower concentrations. A preservation pro­
gram that includes DBNPA may improve the quality of 
raw materials and final formulations, increase the shelf­
life of paint formulations, and lower overall production 
costs. 
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USE OF DBNPA TO IMPROVE THE EFFICACY OF 
CONVENTIONAL LONG-TERM PRESERVATIVES 

When used in combination with a DBNPA treatment 
(20% active), long-term in-can preservatives preserve 
paint longer and more effectively. A standard latex 
paint formulation was treated with one of several in­
can preservatives, either alone or in combination with a 
20% solution of DBNPA. The preservatives tested in­
cluded 5-chloro-2-methyl-4-isothiazolin-3-one/ 
2-methyl-4-isothiazolin-3-one or CMIT/MIT ( 1.5% ac­
tive), 1, 2-benzoisothiazolin-3-one or BIT (19.3% ac­
tive), and 4, 4-dimethyloxazolidine or DMO (78% ac­
tive). After the addition of preservative, the paint
formulation was inoculated with a concentrated bacter­
ial cocktail (,vl x 109 CFU/mL). Samples of the contam­
inated paint were analyzed after 2, 4, 7, 24, and 48
hours and after 7, 14, 21, and 28 days.

The activity ofCMIT/MIT, BIT, and DMO was en­
hanced when used together with DBNPA (note that all 
preservative concentrations are given as product and 
have not been adjusted to account for the concentra-

Figure SA-Improved efficacy of CMIT/MIT in paint when used in com­
bination with DBNPA over 28 days. 
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Figure 5B-Improved efficacy of CMIT/MIT in paint when used in com­
bination with DBNPA for the first 48 hours after treatment. 
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