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ALBEMARLE CORPORATION 
Petition to add DBDMH as a processing aid to the List of Allowed Substances  

in the National Organic Program 

This petition contains Confidential Business Information.  This includes “trade secrets” related to the 
production process and quality control tests and data.  This information is commercially valuable, used 
in Albemarle business and maintained in secrecy.   

Introduction 
Hypobromous acid (HOBr) derived from 1,3-dibromo-5,5-dimethylhydantoin (DBDMH, CAS No. 77-48-5) 
exhibits antimicrobial effects in water.  It is used as a post-harvest intervention in the beef industry, 
and results from laboratory studies and commercial trials have shown a reduction in E. coli and 
Salmonella levels1 with HOBr from DBDMH.  It can be used to control bacterial numbers on beef hides, 
carcasses, heads and organs.  This chemistry is also used in the poultry processing industry.   

DBDMH is a stable white to off-white granular solid.  In water, DBDMH undergoes a hydrolysis reaction 
to form two molecules of hypobromous acid (HOBr) and one molecule of dimethylhydantoin (DMH).  
During use, DBDMH is placed into a flow-through chemical feeder.  The aqueous output of this feeder is 
mixed with a separate stream of water to dilute the HOBr to the desired level, and supply a constant 
stream of HOBr to the DBDMH application system.  The water flow to the feeder and the water flow for 
dilution can be controlled to achieve the proper dilution to obtain the desired HOBr concentration.  

Hypobromous acid is the active antimicrobial agent in the water applied to the beef.  The oxidizing 
action of hypobromous acid kills the bacteria.  After undergoing chemical reduction during use 
(disinfection), the hypobromous acid converts to an inactive bromide ion (Br−).  The DMH by-product 
remains in the water, serves no additional function and does not react further.   

The application of HOBr to beef results in a one-time reduction in the microbial load of the meat but 
does not have an ongoing antimicrobial effect and does not affect the characteristics of the meat.   

The U.S. Food and Drug Administration (FDA) Food Contact Notification (FCN) 792 authorizes the use of 
DBDMH at a level not to exceed that needed to provide the equivalent of 300 parts per million (ppm) 
available bromine on beef hides, carcasses, heads, trim, parts and organs.  With respect to poultry 
processing, FDA has issued FCS notifications authorizing the use of DBDMH in chiller water (FCN 334), 
inside-outside bird washer (FCN 357), off-line reprocessing (FCN 357), water for disinfecting carcasses 
and their parts and organs (FCN 453), and ice intended for poultry processing (FCN 775). 

The U.S. Department of Agriculture Food Safety and Inspection Service has listed DBDMH on Directive 
7120.1 Safe and Suitable Ingredients Used in the Production of Meat, Poultry and Egg Products. 
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Reviews and approvals from other government organizations 
 
1. DBDMH has an effective Food Contact Notification (FCN) for use on beef meat, heads, carcasses, 

trim, parts, and organs.  The FDA assigned FCN 792 for this application.   

2.  DBDMH has effective FCNs for use in poultry chillers, inside-outside bird washers (IOBW’s), on-line 
reprocessing systems, scalder, ice, and in poultry process water.  The associated FCN listings are 
334, 357, 453, and 775.   

3. DBDMH has an effective Food Contact Notification (FCN) for use as an antimicrobial agent in water 
applied to pig, goat and sheep carcasses and their parts and organs The FDA assigned FCN 1102 for 
this application.   

4. DBDMH has an effective FCN for use as an antimicrobial additive in process water for fruits and 
vegetables, and as an antimicrobial component of shell egg wash solutions.  The FDA assigned FCN 
1118 for this application.   

5. DBDMH has been accepted by the United States Department of Agriculture’s Food Safety Inspection 
Services (FSIS) for use in the production of meat, poultry, and egg products.  It is listed in FSIS 
Directive 7120.1 Safe and Suitable Ingredients used in the Production of Meat, Poultry, and Egg 
Products.   

6. DBDMH is cleared by the FDA for use as a slimicide in the manufacture of paper and paperboard 
that contact food (21 CFR 176.300).   

7. DBDMH has an Environmental Protection Agency (EPA) pesticide registration for use as a 
disinfectant in recreational water treatment applications such as swimming pools, hot tubs and 
spas, and salon foot spas.  The EPA product registration number is 3377-61.   

8. DBDMH has an EPA pesticide registration for use as a biocide in industrial water treatment 
applications such as recirculating cooling towers, once-through cooling water systems, brewery 
pasteurizers, pulp and paper mills, and decorative fountains.  The EPA product registration number 
3377-62.   

9. The EPA completed its reregistration review of the available data and public comments received 
related to the preliminary risk assessments for the antimicrobial halohydantoins.  Based on its 
review, EPA published a Reregistration Eligibility Decision (RED) and determined that 
halohydantoins are eligible for reregistration.  DBDMH is one of the halohydantoins covered by the 
RED.  The supporting documents for the RED can be found in the Docket EPA-HQ-OPP-2004-0303 at:  
http://www.regulations.gov.   

10. The Health Products and Food Branch of Health Canada has reviewed the use of DBDMH as an 
antimicrobial on beef and poultry.  They have provided Letters of No Objection for these uses in 
Canada.   

11. The Food Safety Directorate of the Canadian Food Inspection Agency also provided a Letter of No 
Objection for use of DBDMH as an antimicrobial treatment for beef.   

12. Food Standards Australia New Zealand (FSANZ) has published a draft amendment to the Australia 
New Zealand Food Standards Code allowing DBDMH as an antimicrobial washing agent for treating 
all foods.  FSANZ notified the public of the amendment in Food Standards Notification Circular 
22/11.  A link to the notification circulars is as follows:  
http://www.foodstandards.gov.au/foodstandards/changingthecode/notificationcirculars/. 

 
Product label follows on the next page 
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Physical properties and chemical mode of action 
 
In addition to the physical properties listed on the MSDS, DBDMH has the following properties: 
Appearance:  Free-flowing, white to off-white nugget with a mild halogen odor.   
Bulk density:  0.587 g/ml 
 
Mode of action:  Hypobromous acid (HOBr) is an oxidizing antimicrobial.  Hypobromous acid kills 
microorganisms by inhibiting certain essential bacterial enzymes or causing lysis of cell walls.   
 
Chemical interactions with other substances:  Please see Section 10. Stability and Reactivity, Materials 
to avoid on the MSDS.   
 
Toxicity and environmental persistence:  We do not expect any DBDMH or its by-products to be 
released to the environment due to its manufacture or use.  During use the hypobromous acid is 
converted to an inactive bromide ion.  The DMH remains in the water and is carried out in the waste 
stream.   
 
Environmental impacts:  In approving DBDMH, the FDA in their Environmental Decision Memo (Finding 
of No Significant Impact) determined that its issuance of the Food Contact Notification (FCN 792) would 
not have a significant impact on the quality of the human environment and therefore required no 
environmental impact statement5.  Evidence supporting this finding is a matter of public record.  The 
FDA Finding of No Significant Impact letter can be located by Food Contact Number in the following 
web site: 
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Direct contact with DBDMH is unlikely as the product is diluted/dispensed via a chemical feeder.  We 
provide the following information on the acute effects of the material.   
 
Acute Oral - Defined LD50 (Guideline OPPTS 870.1100):  The acute oral defined LD50 of DBDMH is 448 
mg/kg of body weight.  DBDMH was administered by single gavage of a water or carboxymethylcellulose 
suspension to Sprague-Dawley rats (5 male, 5 female) at dose levels of 250, 500, 1000, and 5000 
mg/kg.  No deaths or abnormal signs occurred in the 250 mg/kg group.  Two animals in the 500 mg/kg 
group died on days 7 and 13 respectively.  All animals in the 1000 mg/kg group and all but two of the 
5,000 mg/kg group died in the first day.  The two remaining 5000 mg/kg animals survived to study end 
on day 17, but showed either weight loss or signs of hypoactivity. 
 
Acute Dermal - Limit Test (Guideline OPPTS 870.1200):  The single dose acute dermal LD50 of DBDMH 
is greater than 2000 mg/kg of body weight when applied to the skin of Sprague-Dawley rats as a 
moistened powder.  The product was applied to the skin of 5 male and 5 female rats for 24 hours.  All 
animals survived and gained weight during the 14-day observation period.  Other than dermal irritation 
(erythema and edema and/or eschar) there were no signs of gross toxicity, adverse pharmacologic 
effects or abnormal behavior.  No gross abnormalities were noted for the animals necropsied at the 
conclusion of the 14-day observation period. 
 
Primary Skin Irritation - (Guideline OPPTS 870.2500):  DBDMH is classified as corrosive to the skin, due 
to evidence of corrosion to the skin of one of three New Zealand albino rabbits following a 4-hour 
exposure to moistened powder.  Dermal irritation was evaluated by the method of Draize, et al.  
Because corrosivity had been anticipated, one animal was tested initially, and the other two started 
only after the first animal did not show corrosion.  The first animal showed well-defined erythema and 
edema, which decreased from 48 hours to Day 10 of the test.  The second and third animals were 
terminated at the 72-hour observation when the third animal showed severe erythema, edema, eschar 
and evidence of corrosion.  The second animal showed no irritation by 24 hours after exposure.  The 
Primary Dermal Irritation Index (PDII) 
calculated for this test substance was 4.3. 
 
Dermal Sensitization - Buehler Method (Guideline OPPTS 870.2600):  DBDMH is not considered to be a 
contact sensitizer.  DBDMH (0.75% w/w suspended in distilled water) was applied topically to young 
adult Hartley albino guinea pigs (20 male, 20 female) once weekly over a three-week induction period.  
Twenty-seven days after the first induction dose, a challenge dose of the highest nonirritating 
concentration (0.5% w/w solution in distilled water) was applied to a naive site, and scoring for 
erythema was made 24 and 48 hours after dosing.  A naive control group (ten animals) was treated with 
the test article at challenge only.  No animals had an erythema score of greater than 0.5 at the 24- or 
48- hour reading in the test group or naive control group at challenge.  Historical response to the 
positive control substance 1-chloro-2,4-dinitrobenzene (DNCB) showed that the animals were capable 
of showing sensitization. 
 
Effects on soil organisms, crops or livestock:  We do not expect any DBDMH or its by-products to be 
released to the environment due to its manufacture or use.  During use the hypobromous acid is 
converted to an inactive bromide ion.  The DMH remains in the water and is carried out in the waste 
stream.  We provide the following summaries for DBDMH on aquatic organisms.   
 
Static Aquatic Toxicity Data 
Oncorhynchus mykiss Rainbow Trout:  The 48-hour EC50 value for rainbow trout tested under static 
conditions was 0.178 mg Cl2/L (0.4 mg of material/L).  Five concentrations of DBDMH (0.0588, 0.118, 
0.235, 0.470, & 0.940 mg Cl2/L) were tested using moderately hard fresh water (130-160 mg/L as 
CaCO3) in 10 L aquaria.  A minimum of 10 rainbow trout (5 per replicate) were tested per 
concentration; with instantaneous biomass loading of 0.0567 grams of fish/liter.  No mortality was 
observed during the 96-hour test in concentrations lower than 0.235 mg Cl2/L; 100% mortality was 
observed at 24 hours in the concentrations of 0.470 and 0.940 mg Cl2/L. In the 0.235 mg Cl2/L 
concentration, one replicate had 80% mortality at 24 hours and the other replicate had 100% mortality.  
No further deaths occurred after the 24-hour observation. 
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Daphnia Magna Waterflea:  The estimated 48-hour EC50 value for Daphnia magna under static 
conditions was 0.321 mg Cl2/L (0.7 mg of material/L).  Five concentrations of DBDMH (0.0588, 0.118, 
0.235, 0.470, & 0.940 mg Cl2/L) were tested in moderately hard water (130-160 mg/L as CaCO3).  Ten 
daphnids were used per concentration replicate.  Observations of immobility/mortality were made at 
24 and 48 hours.  No deaths nor abnormal signs occurred at 0.0588 mg Cl2/L.  One animal in one 
replicate died in the 0.118 mg Cl2/L group at 24 hours.  No animals died in the 0.235 mg Cl2/L test 
group, but three animals in one replicate were observed to be quiescent at 48 hours.  All animals in the 
0.470 mg Cl2/L were dead at 24 hours, and all animals in the 0.940 mg Cl2/L died, half at 24 hours, 
and half by 48 hours. 
 
MSDS 

 
A Material Safety Data Sheet is provided on the following pages.  A substance report for DBDMH from 
the National Institute of Environmental Health Studies does not exist.   
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Research Information 
Albemarle is not aware of any research containing contrasting positions to those presented in this 
petition.   
 
Food Safety Justification 
Beef processors are under increasing pressure to reduce food-safety risk. The Food Safety Inspection 
Service of USDA has declared six additional serogroups of E. coli (O26, O45, O103, O111, O121 and 
O145) as adulterants in non-intact raw beef and will add these to its existent routine sampling program 
for meat from animals harvested on or after March 5, 20122. 
 
Independent research has confirmed the efficacy of HOBr against all six newly named serotypes at 
application rates compatible with the final wash and other high-volume washes used in beef 
processing3. 
 
HOBr derived from DBDMH is added to otherwise untreated process water in commercial beef-
processing plants to reduce the risk to the consumer from pathogenic E. coli and Salmonella. In the 
most common example, the final wash (aka “bone wash”) cabinet is used to apply 35 to 50 gallons of 
HOBr solution (<300 ppm as Br2) per carcass at ambient temperatures and pressures of or near 100 psi.  
These parameters preempt the use of the final wash cabinet as an intervention step and serve to 
remove blood, bone dust and other loose debris from the carcass following the slaughter dress 
procedure.  While well suited for DBDMH, these cabinet parameters are not appropriate for the 
application of the commonly accepted antimicrobials on the National Organic Program List of Allowed 
Substances (7 CFR 205.605).  Lactic and peracetic acid solutions are examples of approved and 
commonly used antimicrobials that are commercially applied at much smaller volumes (< 1 gallon per 
carcass4).  These chemistries are not economically feasible to add to final-wash process water nor 
advisable due to corrosion and/or odor concerns, and therefore, not suitable alternatives to HOBr for 
the aforementioned intervention opportunity. 
 
Chlorine Comparison 
The formation and use of HOBr as a biocide is analogous to that of the NOP-approved hypochlorous acid 
(HOCl) in the chlorination of water.  Both hypohalous acids are oxidizing agents which interrupt 
metabolic processes in micro-organisms resulting in death to the cell. However, there are differences 
in the chemistries that favor HOBr as a beef-processing antimicrobial. 
 
In the presence of nitrogen-based compounds such as the proteins in meat tissue, both HOCl and HOBr 
form haloamines.  While monochloramine is significantly less biocidally active than free chlorine 
(HOCl), mono- and di-bromamines are active biocides that show disinfection properties that are similar 
to free bromine (HOBr)15.  Other relevant advantages include that HOBr retains its activity under more 
alkaline conditions than does HOCl and the rate of decay of bromamines is much faster than that of 
chloramines resulting in less environmental impact in effluents15. 
 
Commercial Acceptance 
Hypobromous acid is a widely accepted antimicrobial intervention in the beef industry and rapidly 
gaining acceptance in the poultry industry due to its efficacy and functionality in high-volume washes.  
HOBr does not alter the quality or nutritive value of the food product and has not negatively impacted 
the safety of workers, the quality of the workplace or the environmental acceptability of water 
discharge at plants where DBDMH has been used.  DBDMH is a simple, accessible food-safety technology 
appropriate for both small and large plants.  The addition of HOBr from DBDMH to 7 CFR 205.605 would 
remove a significant food-safety driven barrier that may otherwise prevent plants from becoming 
organic certified.  
 
Corrosion study 
Concrete corrosion study included on the following pages.   
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Enlarged picture from the above slide.   
 

 

HOBr derived from DBDMH – NOP Page 17 of 20 February 9, 2012 



 

HOBr derived from DBDMH – NOP Page 18 of 20 February 9, 2012 



 

 
References 
1
Kalchayanand, N, TM Arthur, JM Bosilevac, DM Brichta-Harhay, MN Guerini, SD Shackelford, TL 

Wheeler & M Koohmaraie. 2009. Effectiveness of 1, 3-Dibromo-5,5-Dimethylhydantoin on Reduction of 
Escherichia coli O157:H7- and Salmonella-Inoculated Fresh Meat. J. of Food Prot. 72(1):151-156.  

 2Federal Register — Sept. 20, 2011. Vol. 76, No. 182. 
3Pittman, CI, I Geornaras, DR Woerner, KK Nightingale, JN Sofos, LD Goodridge & KE Belk. 2011. 
Assessment of BoviBrom Against Escherichia coli on Beef Carcass Tissue. Elanco Study No. F1SUS100001.  
4Information found on the USDA Food Safety and Inspection Service website: 
http://www.fsis.usda.gov/PDF/New_Technology_C-28_&_C-29_Lactic-Peroxyacetic_Wash_FY2003.pdf 
5Food Contact Substance Notification FCN 792. 2008. 
6Ricks, GM. Albemarle Industrial Hygiene Report — Oct. 7, 2008.Data on file. 
7
Ricks, GM. Albemarle Industrial Hygiene Report — Sept. 25, 2009. Data on file. 

8
Ricks, GM. Albemarle Industrial Hygiene Report — Dec. 2, 2009. Data on file.  

9Ricks, GM. Albemarle Industrial Hygiene Report — July 6, 2010. Data on file. 
10Ricks, GM. Albemarle Industrial Hygiene Report — July 8, 2010. Data on file. 
11Ricks, GM. Albemarle Industrial Hygiene Report — July 9, 2010. Data on file. 

HOBr derived from DBDMH – NOP Page 19 of 20 February 9, 2012 



 

HOBr derived from DBDMH – NOP Page 20 of 20 February 9, 2012 

12Lancon, H. Albemarle Industrial Hygiene Report — Aug. 16, 2010. Data on file.  
13Lancon, H. Albemarle Industrial Hygiene Report — Oct. 18, 2011. Data on file. 
14Lancon, H. Albemarle Industrial Hygiene Report — Dec. 5, 2011. Data on file. 
15Conley, JC, EH Puzig & JE Alleman. 1987. Bromine Chemistry — An Alternative to Dechlorination in 
Cooling Water and Wastewater Disinfection. Pittsburgh, PA: Engineers' Society of Western 
Pennsylvania. IWC-87-42, pp. 389-395. 
 


	Introduction
	Product label follows on the next page
	Physical properties and chemical mode of action
	MSDS
	Corrosion study

	References

