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Biodegradation of DBNPA

The biodegradation of 2,2-dibromo-3-nitriloproplonamide (DBNPA), the active ingredient in
Antimicrobial 7287, Antimicrobial 8536, DBNPA 100 Powder, DBNPA 100 PTECH, and Dow
Time-Release Antimicrobial CT, was evaluated in an OECD ready biodegradation test. The
test procedure, “CO, Evolution Test” OECD Method 301B, was modified to accommodate
the particular testing needs for an antimicrobial compound. The use of radiolabeled DBNPA
(uniform “C-labeling) and sensitive radioanalytical techniques permitted low test
concentrations of DBNPA to be run to avoid potential inhibitory effects common to the
biodegradation testing of antimicrobial compounds.

Extensive mineralization of 0.06 mg/L [“C]DBNPA to “CO, was observed, reaching 78% of
the theoretical “CO, yield after 28 days. Mineralization at a 10-fold higher concentration (0.6
mg/L) reached only 11% after 28 days, suggesting some inhibition of biodegradation at the
higher concentration. This slower degradation was consistent with the antimicrobial activity
of DBNPA. Though the strict criteria of a ready biodegradation classification were not totally
met, the results of this study demonstrate that DBNPA will rapidly biodegrade at
environmentally realistic concentrations.

Test Compound
The test compound was uniformly labeled with carbon-14. The radiochemical purity was
greater than 98%.
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Modified “CO, Evolution Test,” OECD Method 301B

Test mixtures containing two concentrations of [“C]DBNPA, 0.06 and 0.6 mg/L, were
prepared in one-liter shake flasks. in addition, a killed control (chemical sterilization with
formaldehyde) was included to confirm that any degradation observed was biologically
mediated. The microbial inoculum was obtained from a municipal wastewater treatment
plant and added to a mineral medium at the concentration specified in the test procedure
30 mg/L suspended solids). The flasks were sealed with rubber stoppers fitted with CO,
traps containing sodium hydroxide. The test mixtures were incubated in the dark on a
gyrator shaker for 28 days at 22 + 1°C.

Test mixtures were analyzed on days 0 and 28 to measure the total amount of radioactivity

present. The CO, traps were routinely replaced with fresh traps and analyzed to determine
the amount of “CO, produced in the test mixtures.
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For further information visit our website:

www.dowbiocides.com or call...
United States 1-800-447-4369 (phone)
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1-989-832-1465 (fax)
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Pacific: 603-7958-3392 (phone)
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Other Global  1-989-832-1560 (phone)
Areas: 1-989-832-1465 (fax)
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Extensive mineralization of [“C]DBNPA to “CO, was observed at the low test concentration
(0.06 mg/L DBNPA), reaching 78% of the theoretical “CO, yield after 28 days (see Figure
1). For a compound to be classified as “ready biodegradable,” 60% mineralization to CO,
must be achieved within 10 days of the start of biodegradation. DBNPA did not meet this
criteria, although approximately 58% mineralization of DBNPA occurred during this “10-day
window.” Mineralization of [“C]DBNPA at 0.6 mg/L reached only 11% after 28 days,
suggesting some inhibition of biodegradation at the higher concentration. Little “CO, was
measured in the killed controls prepared with 2% formalin (5% mineralization), indicating
that most of the mineralization of [“C]DBNPA at the lower test concentration was biologically
mediated.
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At the conclusion of the study, 84 to 98% of the radioactivity added to the test mixtures as
[“C]DBNPA was recovered. Radioactivity incorporated into “CO, accounted for 11 to 78% of
the radioactivity added to viable test mixtures. The balance of the radioactivity remained in
solution or was associated with biomass.

Dow encourages its customers to review their applications of Dow products from the
standpoint of human health and environmental safety. To help ensure that Dow products are
not used in ways for which they are not intended or tested, Dow personnel are willing to
assist customers in dealing with ecological and product safety considerations. Dow
literature, including Safety Data Sheets, should be consulted prior to use of Dow products.
Contact your Dow representative if you need any assistance or information.

NOTICE: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws
may differ from one location to another and may change with time, Customer is responsible for determining whether products
and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and
disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no obligation or
liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
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