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1. The Substance’s Common Name
Common Name: Fenbendazole (Safe-Guard® AquaSol®)
Chemical Name: methyl N-(5-phenylsulfanyl-3H-benzoimidazol-2-yl)carbamate
Chemical Formula: C15H13N3O2S

2. The Official Name, Address, And Telephone Number for Merck
Animal Health
Intervet Inc.
(d/b/a Merck Animal Health)
c/o Dr. Allison Flinn
2 Giralda Farms
Madison, NJ 07940
Email: allison.flinn@merck.com
Website: https://www.merck-animal-health-usa.com/
Intervet, doing business as Merck Animal Health which is a subsidiary of Merck & Co.,
Inc.

3. The intended or current use of the substance
Fenbendazole was first approved in 1983 for use in cattle, including beef animals and dairy
cows, as a treatment and control of several types of gastronomical worms, including:
lungworms (ductyocaulus viviparous), stomach worms (brown stomach worm, barberpole
worm and small stomach worm), and intestinal worms (hookworm, threadnecked intestinal
worm, small intestinal worm, bankrupt worm, and nodular worm).
In May 2012, fenbendazole was added to the National List of organic materials for use in
organic livestock, as specified in 7 CFR §205.603:
(23) Parasiticides—prohibited in slaughter stock, allowed in emergency treatment for
dairy and breeder stock when organic system plan-approved preventive management does
not prevent infestation. In breeder stock, treatment cannot occur during the last third of
gestation if the progeny will be sold as organic and must not be used during the lactation
period for breeding stock. Allowed for fiber bearing animals when used a minimum of 36
days prior to harvesting of fleece or wool that is to be sold, labeled, or represented as
organic.
(i) Fenbendazole (CAS #43210-67-9)—milk or milk products from a treated animal
cannot be labeled as provided for in subpart D of this part for: 2 days following
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treatment of cattle; 36 days following treatment of goats, sheep, and other dairy
species.
Since that time, Merck Animal Health has developed Safe-Guard® AquaSol® as an
anthelmintic, i.e.: a medication capable of causing the evacuation of parasitic intestinal
worms in poultry.
In October 2015, the FDA gave formal approval for the use of fenbendazole under the trade
name of AquaSol for use for the treatment and control of adult A. galli in broiler chickens
and replacement chickens intended to become breeding chickens and for the treatment and
control of adult A. galli and H. gallinarum in breeding chickens. In January 2018, that
approval was extended for the use of fenbendazole under the trade name of AquaSol for use
in laying hens and replacement chickens intended to become laying hens.
This petition requests an annotation to 7 CFR §205.603 (23)(i) to include laying hens and
replacement chickens intended to become laying hens.

4. Intended Activities and Application Rate
The substance is approved for use in conventional poultry production the following manners:
o 200 mg of fenbendazole/ml for oral administration via drinking water
o

Safe-Guard® Safe-Guard® AquaSol must be administered orally to chickens via the
drinking water at a daily dose of 1.0 mg/kg BW (0.454 mg/lb.) for 5 consecutive
days.

Mode of action: Fenbendazole binds to β-tubulin, inhibiting assembly of microtubules,
resulting in cell and parasite death. According to the Merck Veterinary Manual, “The wide
safety margin of benzimidazoles is due to their greater selective affinity for parasitic βtubulin than for mammalian tissues.” (Merck, 2006)
It is being petitioned for inclusion on §205.603(a)(23)(i) of the National List of Synthetic
Livestock Materials Allowed.

5. Manufacturing Process
The manufacturing process for fenbendazole was included in the March 2007 petition
requesting the addition of fenbendazole as an approved material under §205.603(a)(23)(i) of
the National List.
The fenbendazole in AquaSol is now further processed whereby it is reduced in particle size
to create a more stable suspension in drinking water. This further processing subjects the
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fenbendazole to a wet-milling process whereby a 40 percent fenbendazole suspension is
recirculated between a mixing vessel and wet-mill.
Utilizing a rotating axis and milling beads, the wet-mill subjects the fenbendazole particles to
impaction and sheer forces, reducing the particle to a submicron size. Moreover, at the end of
the manufacturing process Panacur AquaSol is a 20 percent fenbendazole suspension
whereas Panacur Suspension 10% (Safe Guard in the US) is a 10 percent suspension.

6. Ancillary Substances
The ancillary substances in fenbendazole were included in the March 2007 petition
requesting the addition of fenbendazole as an approved material under §205.603(a)(23)(i) of
the National List. The manufacturing process has not changed since the material was added
to the National List in 2012.

7. Previous Reviews
Fenbendazole has undergone at least the following reviews:
1. Technical Advisory Panel Report, NOSB Materials Database, November 25,1999.
https://www.ams.usda.gov/sites/default/files/media/Fenbendazole%20TR%201999.pdf
2. Technical Evaluation Report, Compiled by USDA AMS, Agricultural Analytics Division
for the USDA National Organic Program, June 3, 2015.
https://www.ams.usda.gov/sites/default/files/media/Fenbendazole%20TR%202015.pdf

8. Regulatory Authority
Products containing fenbendazole are regulated by the Food and Drug Administration’s
Center for Veterinary Medicine (CVM). The New Animal Drug Application designation
(NADA number) is: Safe-Guard® AquaSol 200/mg/mL (Suspension) NADA #141-449

9. Chemical Abstracts Service CAS Number and Product Labels
The CAS No. for fenbendazole is: 43210-67-9
Product labels are attached as Attachment A.

10.

Physical and Chemical Properties

The physical and chemical properties were included in the March 2007 petition requesting
the addition of fenbendazole as an approved material under §205.603(a)(23)(i) of the
National List. The manufacturing process has not changed since the material was added to
the National List in 2012.
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The March 2007 petition can be accessed at:
https://www.ams.usda.gov/sites/default/files/media/Fenbendazole%20Petition.pdf
The June 3, 2015 Technical Evaluation Report, Compiled by USDA AMS, Agricultural
Analytics Division for the USDA National Organic Program can be accessed at:
https://www.ams.usda.gov/sites/default/files/media/Fenbendazole%20TR%202015.pdf

11.

Safety Information

The safety information for fenbendazole was included in the March 2007 petition requesting
the addition of fenbendazole as an approved material under §205.603(a)(23)(i) of the
National List. That information has not changed since the material was added to the National
List in 2012.
The Material Safety Data Sheet for this material is included with this petition as Attachment
B.

12.

Research Information

A listing of relevant research information and literature concerning fenbendazole is included
as Attachment C with this petition.

13.

Petition Justification Statement

A. Why this synthetic substance is necessary for the production of organic
laying poultry.
The National Organic Standards specify that organic livestock living conditions allow for
“exercise, freedom of movement, and reduction of stress appropriate to the species.” 1
These standards provide the foundation for customer expectations over the manner in
which organic flocks are raised. Through the years, those expectations have increased to
include more outdoor access, including direct contact with soil. Responsible organic
producers strive to fulfill those expectations.
This consumer-driven shift in organic poultry production has significantly increased the
flocks’ exposure to internal parasites, resulting in increased sickness and mortality.
As noted in the 2015 Technical Evaluation Report on Fenbendazole, Ivermectin and
Moxidectin, “Parasitism may be the weakest link in organic livestock production
(Karreman, 2004). Outbreaks of disease due to nematode parasites can happen even in
well managed flocks. When changes in a production system occur as a result of land use,

1

7CFR§205.238 (a)(4)
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weather, or transient exposure of susceptible animals to parasites the natural imbalance
favors parasite infestation.” 2
Organic standards—and organic philosophy—require that synthetic materials can be
allowed only when organic herd health practices and natural controls are ineffective.
Organic producers actively work to provide appropriate housing, pasture conditions, and
sanitation practices to minimize the occurrence and spread of diseases and parasites. Yet,
those producers are still experiencing significant losses to their flocks.
The vast majority of hens are subclinically infected with at least one helminth species.
The prevalence as well as intensity of the helminth infections, particularly with
tapeworms, considerably increases in summer. 3
There are several reports showing that outdoor runs act as an important infection source
for virtually all poultry helminths including Ascaridia galli (A. galli) (Heckendorn et al.,
2009; Permin et al., 1999). 4
Studies on sustainable worm control strategies in commercial laying hen flocks, though,
are scarce. 5
One study conducted in Denmark in 2010 compared a randomly selected group of
organic chicken flocks with conventional confinement flocks in deep litter. From 1995 to
2007, the average total mortality for flocks registered by the Danish efficiency control
program ranged from 4.0% to 5.9% for caged layers; from 9.0% to 12.1% for confined
deep litter production; and from 6.6% to 11.4% for free-range production, whereas the
mortality rate for organic table egg production ranged from 9.0% to 18.4%. 6
That study concluded, “Thus, vaccination and use of anthelmintics to control bacterial
infections and parasites and proper disease surveillance must be combined to prevent the
reemergence of classical poultry diseases in free-range flocks.” 7
A separate study, conducted in the United States, concluded, “Prevalence studies have
shown that almost 100% of free-range chickens are infected with a wide range of
parasites. The infections are mostly subclinical in nature, resulting in production losses

USDA AMS (2015) Technical Evaluation Report, Parasiticides: Fenbendazole, Ivermectin, Moxidectin, June 3.
Kaufmann, Falko (2011) Helminth infections in laying hens kept in organic free range systems in Germany.
Department of Animal Sciences, Livestock Production Systems, Georg August, University, Göttingen, 37075
Göttingen, Germany
4 Hoglund, Johan, et al (2011) Infection dynamics of Ascaridia galli in non-caged laying hens. Veterinary Parasitology,
March
5 Tarbait, B; et al (2016) Comparison between anthelmintic treatment strategies against Ascaridia falli in commercial
laying hens. Department of Biomedical Sciences and Veterinary Public Health, Section for Parasitology, Swedish
University of Agricultural Sciences
6 Stokholm, A A. Permin, B M. Bisgaard, A and J. P. Christensen AC (2010) Causes of Mortality in Commercial
Organic Layers in Denmark N. M. AVIAN DISEASES 54:1241-1250
7 IBID
2
3
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and occasionally mortality. Newcastle disease (ND) on the other hand, results in high
mortality rates during epidemics.” 8
Yet another study concludes, “As shown by our survey, chickens from organic farms not
only harbor a large spectrum of helminths, but also the intensity of infections is high. The
large spectrum and intense helminth infections cannot only be attributed to poor
biosecurity in free range systems, but also to the distinctive properties of organic farming
that appear to provide favorable conditions for helminth infections. Organic egg
production systems imply different housing and feeding conditions for the animals. The
obligate outdoor access increases the risk of infection with several parasites, as hens are
exposed to a natural environment that allows helminths to complete their life cycles
(Norton and Ruff, 2003).” 9
Jonathan LaFoe, live operations manager at Braswell Family Farms, reports, “We have
had an increase in roundworms and fecal worms that are positive for Blackhead disease.
With that increase in parasitic infestation we have seen an increase in pullet mortality
from 3-8 weeks that ranges from a 2-3% increase which equates to roughly 98,000 eggs
lost in mortality. We see anywhere from 5-15% reduction in overall production in these
flocks as well, which equates to roughly 326,700 eggs once the hens are in the hen house.
These figures are based off of a 9,000-hen placement, production percentage used was
10% to be an average.” 10
Falko Kaufmann notes that the lack of access to effective parasite control represents an
animal welfare issue. “Organic production systems are supposed to offer the very highest
animal welfare standards. Yet, hens in organic flocks are intensively infected with a large
spectrum of helminths. Effects of parasitic infections on animal welfare, performance as
well as on the farm economy remain to be further investigated. Losses due to a high
morbidity might be considered of greater economic impact than high worm counts that
cause mortality in a few birds. 11
Deidre Hess of Powl Associates agrees: “Worm infestation is an animal welfare and feed
efficiency issue that results in less eggs produced per hen housed, and likely has negative
impacts on the quality of life of the egg laying hen.” 12
According to Kaufmann, “One major challenge in nematode control in general including
non-cage housing systems for laying hens, is to reduce environmental fecal
contamination and thereby minimize the exposure to infectious parasite eggs. In this
study, the mean EPGs in pooled fecal samples remained significantly lower in the TT
Hørning G1, Rasmussen S, Permin A, Bisgaard M. (2003) Investigations on the influence of helminth parasites on
vaccination of chickens against Newcastle disease virus under village conditions
9 Kaufmann, F., et al (2011) Helminth infections in laying hens kept inorganic free range system in Germany, Life
Science magazine.
10 LaFoe, Jonathan (2018) Communication with Dave Carter, dated June 12, 2018
11 Kaufmann, F., et al (2011) Helminth infections in laying hens kept inorganic free range system in Germany, Life
Science magazine.
12 Hess, Deidre (2018) Communication with Dave Carter, dated June 20, 2018
8
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compared to the other treatment protocols on all sampling occasions except for week 22
and 24 (Fig. B). This was possibly due to the temporary effect of the FBZ fenbendazole)
treatment on the egg expulsion (Martinet al., 1985).”
B. Nonsynthetic substances, synthetic substances on the National List, or
alternative cultural method that could be used in place of the petitioned
synthetic substance.
While diatomaceous earth (DE) is utilized widely and effectively as a control for external
parasites, its effectiveness as an internal control has not been reputably documented.
Diatomaceous earth has no effect on lungworm and is not very appetizing to poultry. It
may also be a lung irritant. Given that the level of dust is already quite high in barns,
diatomaceous earth does not seem appropriate when the animals are fed indoors. The
main motivation for adding diatomaceous earth to rations should not be to control
internal parasites. 13
One investigation tested the effectiveness of DE on Boban Brown (BB) and Lohmann
breeds of poultry. That study concluded, “BB hens treated with dietary DE had
significantly lower Capillaria FEC, slightly lower Eimeria FEC, fewer birds infected by
Heterakis, and a significantly lower Heterakis worm burden than control BB hens. Each
individual parameter may not be strong, but together they provide convincing evidence.
We therefore conclude that the effect of DE on internal parasites was not robust. It did
not improve resistance in birds that were genetically more resistant but may help birds
that were less resistant to lower their parasite load.” (Emphasis added) 14
Organic producers employ a variety of other allowable materials to manage parasite
infestations in organic flocks. Those materials include:
Arctium lappa (burdock);
Artemisia sp. (wormwood);
Chenopodium album (lambsquarters) and C. ambrosioides (epazote);
Cirsium arvense (Canada thistle);
Juniperus spp. (juniper);
Mentha piperita (peppermint);
Nicotiana sp. (tobacco);
Papaver somniferum (opium poppy);
Rubus spp. (blackberry and raspberry relatives);
Symphytum officinale (comfrey);
Taraxacum officinale (common dandelion);
Thuja plicata (western red cedar); and
13 Intervet (2007) Petition to the USDA to include Fenbendazole as a Synthetic Substance Allowed for Use in Organic
Livestock production Pg. 25
14 Bennerr, D.C.; et al. (2011) Effect of diatomaceous earth on parasite load, egg production and eff quality of freerange organic laying hens. Avian Research Centre, University of British Columbia.
https://pdfs.semanticscholar.org/05b3/56ec1f5ade12ad71c0a72be0d720a3d75b9e.pdf?_ga=2.189172907.18643918
58.1529877060-941771993.1529877060
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Urtica dioica (stinging nettle). 15
The effectiveness of these alternative materials has not been documented.
Information provided by veterinarians and livestock health officials during this analysis
indicate viable alternatives are lacking for the treatment of parasite infestations in organic
poultry flocks.
Some of that information includes:
Diedra Hess of Powl Associates wrote, “Our company has experimented with several
organic additives including diatomaceous earth (DE), feed grade oregano, and liquid
oregano. High doses of liquid oregano were shown to improve, but not remedy worm
issues.” 16
Alexander W. Strauch, DVM, the company veterinarian for Herbruck’s Poultry Ranch,
Inc., reports, “The currently available organic methods of intestinal worm control do not
work. In-feed diatomaceous earth (DE) powder, environmental DE powder, and oregano
extract to not prevent or treat helminthiasis. I’ve personally run multiple field studies on
“natural” de-wormers and have not only seen their ineffectiveness, but have seen the
decreases in feed consumption and egg production that directly follow some of their uses.
I have discontinued the practice of in-feed DE altogether at organic laying farms for those
exact reasons.” 17
Johathan LaFoe, live operations manager for Braswell Family Farms, adds, “We’ve
implemented bleach, virkon, trialing natustat right now, increasing cleanouts to every
flock for pullets. We haven’t seen positive results from these implemented practices. Will
see how the natustat works for this trial.” 18
C. The beneficial effects to the environment, human health, or farm ecosystem
from the use of the synthetic substance that support its use instead of the
use of the nonsynthetic substance or alternative cultural method.
Fenbendazole is insoluble in water, and only slightly soluble with the usual solvents. The
substance binds with soil, and thus does not impact other substances used in organic
production.
Specific studies have been conducted on fenbendazole concerning impact on earthworms
(both Eisenia foetida and Lumbricus terrestris). The studies (detailed in section 9(e)(iv))
Lans, C, and Turner, N (2011) Organic parasite control for poultry and rabbits in British, Columbia, Canada.
Joournal of Ethnobiology and Ethnomedicine
16 Hess, Deidre (2018) Communication with Dave Carter, dated June 20, 2018
17 Strauch, Alexander (2019) Written communication with Dave Carter May 15, 2018
18 LaFoe, Jonathan (2018) Communication with Dave Carter dated June 12, 2018
15
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demonstrated the absence of an acute lethal effect of fenbendazole on Eisenia foetida at
concentrations below 100 ppm. On a separate study on Lumbricus terrestris, the LC50 for
earthworms exposed to fenbendazole for 28 days was calculated by moving average
angle analysis to be 180 ppm fenbendazole. The concentration of fenbendazole in soil
with waste from treated animals would be significantly lower (390 ppb).
Dung beetles (Onthophagus gazelle) are considered an important tool in organic livestock
production and pasture management. A toxicity investigation on exposure of dung beetles
to fenbendazole was conducted by Springborn Laboratories, Inc. That investigation
(explained in greater detail in Section 9(e)(iv)) determined no detectible impact on dung
beetles.
Fenbendazole is non-toxic
This product is not considered a carcinogen and is not listed by OSHA, IRAC or
NTP.
Acute toxicity studies were conducted for evaluation by the Joint FAO/WHO Expert
Committee on Food Additives. Doses of fenbendazole were administered to mice,
rats, rabbits, dogs, swine and sheep. (Scholz & Schultes, 1973)
Toxicity studies were reviewed also by the European Medicines Agency.
Fenbendazole was shown to be of low acute toxicity. Oral LD50 values in laboratory
rats and mice were greater than 10000 mg/kg.
Fenbendazole Lacks Environmental Persistence
Rapid Photolytic Decomposition
A study designed to conform to Method 3.10 of the FDA Environmental Assessment
Technical Assistance Document was conducted by Springborn Laboratories, Inc. to
measure the photo-degradation of fenbendazole in aqueous solution.
Photolytic decomposition is a known degradative pathway for benzimidazoles. The
effect of simulated sunlight on the photolytic degradation of aqueous solutions of
fenbendazole was tested at pH 5, 7 and 9. Actinometer (reference material) solutions
of paranitroacetophenone (PNAP) were analyzed concurrently with the pH 5, 7 and 9
test solutions.
Sampling and analysis for [14 C] fenbendazole consisted of an extraction method
where 4- 5 separate tubes for the light-exposed and dark control solutions were
separately combined, each containing approximately 12-mL. to provide triplicate
replicates for solid phase extraction (SPE). Eluent from the solid phase columns were
analyzed utilizing high performance liquid chromatography (HPLC) with fraction
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collection and subsequent radioassay. Radiochromatograms (histograms) were
conducted to quantify the concentration of fenbendazole present and to determine its
degradation rate. Samples for PNAP were analyzed by high performance liquid
chromatographic analysis with UV detection.
Since degradation was so rapid, insufficient quantities of photolyzed samples existed
for identification of degradates. Additional exposures at pH 5, 7 and 9 were
conducted upon completion of the definitive portion of the study, with a large number
of replicates, to provide enough volume for photodegradate identification. The
combined volume of these replicates was extracted using a solid phase system and a
photodegradate profile determined based on chromatographic comparison of retention
times with supplied standards. None of the degradation products comprised more than
10% of the original concentration of fenbendazole, indicating that photolysis was
severely destructive to the molecule.
The half-life (T1/2 , days) of fenbendazole at pH 5, 7 and 9 are presented below.
pH
5
7
9

T1/2 days
0.713
0.527
0.471

This study conclusively demonstrates a rapid degradation process for fenbendazole
exists (less than one day) with photolysis proceeding to many insignificant degradate
compounds in which none comprise more than 10% of the original concentration.
Fenbendazole has No Migration to Runoff or Leachate Water
In one study researchers assumed there will be two inches of rainfall over an acre of
land during the year. Two inches of rainfall on an acre of land weighs approximately
205,500 kilograms. The study assumed 10 animals per acre per year. Therefore, the
amount of fenbendazole on one acre would equal:
10 dairy cows x 3.4 g/cow x 3 treatments/year = 102 g fenbendazole per acre per year.

Fenbendazole is not soluble in water. If it is possible to have the entire residue in the
run-off, the maximum concentration of fenbendazole in the run-off, assuming no
degradation, equals:
102 grams
205,500 kg of water

= .496 mg/kg (496 ppb) FBZ in runoff

It would be expected that the amount of fenbendazole released into water runoff
would be very much lower than 496 ppb because fenbendazole is very insoluble in
water and absorbs tightly to soil particles. Therefore, fenbendazole is not expected to
Petition to the USDA NOP
Annotation of §205.603 to Allow Fenbendazole as an Emergency Treatment in Organic Poultry
Page 12 of 39
July 5, 2019

migrate from application sites into runoff or leachate water, and hence, is not
expected to be available to aquatic species. Exposure would be limited by adsorption
and available pathways for rapid degradation (e.g. photolysis).
No Runoff from Fecal Matter
Separate studies have shown that the same metabolites are found in the feces of swine
and cattle treated with fenbendazole. Feces from pigs treated with 14C fenbendazole
were mixed with soil to a final concentration equivalent to 11.07 micrograms of 14C
fenbendazole/g of soil. The soil feces mixture was incubated with a 10-fold excess of
distilled water for 72 hours with constant shaking to achieve an equilibrium
distribution of fenbendazole ÷ metabolites between the soil and the aqueous phase.
The final concentration of 14C fenbendazole in the aqueous phase was .045
micrograms/mL which represented 3.19% of the initial 14C activity.
The result of this study shows that fenbendazole metabolites just as fenbendazole
parent substance is bound tightly to particulate matter and do not migrate into surface
waters. (Bio/dynamics, Bound Brook, NJ.)
No significant Impact on Aquatic Environment
Under "worst case" conditions (assuming that all fenbendazole administered to dairy
cattle is excreted via their manure, is extracted from the manure by two-inch rainfall
and enters into water run-off), the estimated water run-off concentration of
fenbendazole is 496 ppb. This would be the highest concentration of fenbendazole in
any aquatic environment since it assumes three treatment periods per year which are
not consecutive, does not account for dilution as it enters bodies of water such as
streams, rivers, ponds and lakes (secondary aquatic environments), does not account
for the fact that fenbendazole and fenbendazole metabolites are bound tightly to the
soil and do not migrate into surface waters, and that upon entry into these secondary
aquatic environments, fenbendazole and fenbendazole metabolites rapidly decompose
through the process of photo-degradation. The half-life in water is less than one day.
Dilution and photochemical decomposition in the secondary aquatic environments
reduces the environmental concentrations of fenbendazole and its metabolites such
that the effects from fenbendazole on vertebrate and invertebrate populations are
expected to be transient and would not be considered to be significant.
No Significant Impact on Soil Resources
In one study, researchers assumed that:
a. No degradation in the manure before applying to the soil.
b. Manure is added to the soil at the rate of 40.0 metric tons per acre. Amount of
fenbendazole in 40 metric tons equals 0.356 kg.
c. (3.4 g fenbendazole/380.8 kg manure per week) X 40,000 kg per acre = 0.356 kg
d. Fenbendazole in 40 metric tons manure or 8.9 mg/kg (ppm) manure.
Petition to the USDA NOP
Annotation of §205.603 to Allow Fenbendazole as an Emergency Treatment in Organic Poultry
Page 13 of 39
July 5, 2019

e. The manure will be incorporated into the top 6" of soil (weight of the top 6” of
soil in one acre equals 909,000 kg).
The amount of fenbendazole in the top six (6) inches of soil would equal:
Drug Drug conc.
Conc. = in manure
In soil (mg/kg)
(mg/kg)

Drug
Conc. = 8.9 mg/kg x
In soil

x

Kg manure
applied to soil
acre of soil

40,000 kg
manure
x
1 acre

x

acre of soil
kgs in top
6” of soil

acre = 0.39 mg/kg (390 ppb) FBZ in soil
9.09 x 105 kg

As demonstrated above, the amount of fenbendazole (assuming no degradation)
released into the soil would be extremely minimal.
No significant Impact on Plant Health
Another study was conducted to determine if fenbendazole is accumulated in plants.
Feces from a cow which had been treated with 14C fenbendazole at a dose level of 5
mg fenbendazole/kg body weight were used to determine if fenbendazole or its
metabolites are taken up by plants.
Barley and bean plants were raised under laboratory conditions on sandy loam soil to
which 3.5% of a mixture of urine and feces had been added. The plants and new crop,
tested for their radioactive content at various times after sowing 6 days, 14 days, 11
weeks - showed concentrations varying between the level of detection and twice the
level of detection of ppb. The comparative value for the soil was 490 ppb.
No Impact on Micro-Organisms (Including Soil Organisms)
A number of micro-organisms were exposed to fenbendazole and no activity of
fenbendazole was found. The micro-organisms included:
Gram positive aerobic bacteria:
Staphylococcus aureus S.G. 511
Streptococcus pyogenes A (308)
Streptococcus faecium D
Gram negative bacteria:
Escherichia coli 055
Proteus mirabilis
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Pseudomonas aeruginosa
Mycoplasma:
Mycoplasma gallisepticum 15302
The test method was a bacteriostatic (growth inhibition) test. Serial dilutions in
Mueller-Hinton-Broth were used. The inoculum per ml medium was .05 ml of a 24hour stationary fluid culture of the respective organism diluted 1:100. The minimum
inhibitory concentration (MIC) was determined after an incubation of 18 hours at
37°C. MIC was the concentration of the last test tube in which no macroscopically
visual bacterial growth was observed. The highest tested concentration of
fenbendazole was 100 micrograms/mL. No antibacterial effect could be found against
any of the tested aerobic bacteria.
In addition to these aerobic bacteria, anaerobic bacteria were also tested as follows:
Several strains of Bacteroides fragilis
Bacteroides ovatus
Bacteroides thetajotaomicron
Sphaerophorus varius
Sphaerophorus freundii
Peptococcus anaeroblus and variabilis
Peptostreptococcus anaerobius and variabilis
Propionibacterium acnes as well as several clostridia strains including
Clostridium erfringens
Clostridium septicum.
The highest tested concentration of fenbendazole was 100 micrograms/mL agar. No
antibacterial effect could be found against any of the tested anaerobic bacteria.
Fenbendazole was further evaluated for in-vitro activity against Trichomonas
vaginalis and Entamoeba histolytica. The study was done as an in-vitro model for
activity against Histomonas meleagridis. No in-vitro effect was seen at concentrations
of up to 200 micrograms/mL in-vitro.
Fenbendazole was tested against these protozoa in in-vivo experiments:
Eimeria tenella
Entamoeba histolytica
Trichomonas foetus
Aegyptianella pullorum
Trypanosoma brucei
Plasmodium vinckei
Babesia rodhaini
No activity was found in any of the experiments.
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An antifungal test was also performed against:
Trichophyton mentagrophytes
Trichophyton rubrum
Microsporum canis
Candida alblcans
Aspergillus niger
Two test media were used: malt extract peptone glucose agar and serum glucose agar.
The concentration of fenbendazole was up to 100 micrograms/mi. No inhibition of
fungi was observed in this study.
We conclude from the available information that fenbendazole would not have any
effect on soil microbes because no growth inhibition could be demonstrated at the
100 and 200 ppm concentrations which are greater than the maximum solubility of
the compound (10-40 ppb).
Dung Beetle Toxicity (Onthophagus gazelle)
An investigation was conducted by Springborn Laboratories, Inc. to determine the
NOEC and LD50 of fenbendazole to dung beetles. The 7-day toxicity test with dung
beetles (Onthophagus gazelle) included a single measured fenbendazole
concentration of 770 mg/kg and a control. Five replicate vessels were maintained for
the treatment and control. Treated cattle manure (1000 mg/kg, nominal) was divided
into five 300 g aliquots formed into oval shaped patties and placed in the plastic pail
vessels, each containing 2.4 kg of moistened artificial soil. Five replicates of 300 g
aliquots of untreated cattle manure (control) were also maintained. Test vessels were
randomly positioned in a temperature-controlled water bath designed to maintain
temperature at 28 ± 2° C. Relative humidity was maintained at 58 to 66%. Light
intensity was 60-foot candles with a photoperiod of 18 hours light and 8 hours
darkness. Each vessel was misted with deionized water once daily. Two male-female
pair of dung beetles were placed in each replicate vessel. Survival rate, physical or
behavioral abnormalities (e.g. lethargy) and presence of dung balls were recorded at
test termination (day 7).
At test initiation (day 0) and test termination manure samples for the treatment level
and the control were analyzed for fenbendazole concentration. The mean of the day 0
and the normalized day 7 concentrations defined the measured treatment level to be
770 mg/kg.
Mean survival among dung beetles exposed to the treatment level of fenbendazole
tested (770 mg/kg, measured) was 100%. Based on the absence of mortality and
sublethal-effects during the study, the 7-day LO50 was empirically estimated to be
greater than 770 mg/kg. The No-Observed-Effect Level was determined to be 770
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mg/kg. The concentration of fenbendazole in waste manure from treated animals
would be significantly lower (8.9 ppm) than the NOEC of 770 ppm.
Earthworm Toxicity (Eisenia foetida & Lumbricus terrestris )
Eisenia foetida
A preliminary range-finding test using earthworms (Eisenia foetida) tested the
toxicity of fenbendazole doses of 1,000, 500 and 100 mg drug/kg soil. Worm
mortality was not observed until 14 days and then only in the 1,000 and 500 mg/kg
groups. The 14-day LC50 was calculated to be 1,068 mg/kg with the 95% confidence
interval being from about 900-1600 mg/kg. The worms at 100 mg/kg suffered no
mortalities.
The study demonstrated the absence of an acute lethal effect of fenbendazole on
earthworms at concentrations below 100 ppm. It did not determine the minimum
effect level for sublethal effects since doses lower than 100 mg/kg were not tested.
Lumbricus terrestris
The subacute toxicity of fenbendazole on earthworms (Lumbricus terrestris) was
evaluated in a study conducted by Springborn Laboratories, Inc. in accordance with
"FDA Environmental Assessment Technical Document 4.12.
A preliminary range-finding test, consisting of two replicate test vessels per
concentration and control, using earthworms (Lumbricus terrestris) tested the toxicity
of fenbendazole doses of 1,000, 100, 10, 1.0. 0.10 and 0 (control) mg drug/kg
artificial soil (dry weight basis). Percent survival was 95% or greater at all levels
tested except 1000 mg/kg where 5% survival rate was observed. Definitive test
concentrations were then established to be 960, 500, 240, 120, 56 and 0 (control) mg
fenbendazole/kg artificial soil (dry weight basis). For each exposure concentration
and control, four replicate test vessels were utilized during the definitive test. When
compared with burrowing time and percent weight change, statistical analysis of the
data determined that earthworm survival was the most sensitive parameter to the
toxicity of fenbendazole. At test termination survival in 960, 500, 240, 120, 56 and 0
(control) mg fenbendazole/kg artificial soil was 0, 25, 35, 53, 93, and 100%,
respectively. Therefore, earthworm survival was used to establish the LC50, LOEC
and NOEC.
The LC50 for earthworms exposed to fenbendazole for 28 days was calculated by
moving average angle analysis to be 180 ppm fenbendazole. The Lowest-ObservedEffect Concentration (LOEC) was determined to be 120 ppm fenbendazole, and the
No-Observed-Effect Concentration (NOEC) was determined to be 56 ppm
fenbendazole in artificial soil containing 50 g cattle manure per kg dry artificial soil.
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The concentration of fenbendazole in soil with waste from treated animals would be
significantly lower (390. ppb) than the NOEC of 56,000 ppb.
Internal Parasites Create a Risk to Food Quality
The inability to treat parasite outbreaks poses a risk to food quality that can
undermine consumer confidence in the organic seal.
Strauch of Herbruck’s Poultry Ranch reports, “Unfortunately, organic laying hens
will always run the risk of passing adult worms into their eggs. While extremely rare,
it is possible to have adult roundworms expelled from the rectum and ascend
retrograde into the uterus while eggs are developing. Quality assurance technologies
can pick out these intruders during processing, but roundworms can become effaced
along the edge of the yolks and make their way into saleable egg cartons. While the
presence of an accidental avian roundworm in a cooked egg is not a public health
issue as worms are species specific, it certainly upsets customers and sullies the
confidence of the organic label.” 19
D. Approval will provide U.S. organic poultry producers with a management
resource already available to organic producers in Canada, the European
Union and Japan
The organic standards in Canada and the European Union already allow poultry producers to
utilize parasiticides as an emergency treatment when all other preventative measures fail.
Specifically, the international standards include:
Canada
The Canadian Organic Production Systems General Principles and Management
Standards (CAN/CGSB-433 32.310-2006) generally prohibit the use of parasiticides
but allow emergency treatment. And, poultry flocks can be treated, but laying hens
with more than one treatment per 12 months lose organic status.
European Union
European Economic Community (EEC) Council Regulations, EC No. 834/2007 and
889/2008 specify that preventive use of chemically synthesized allopathic medicinal
products is not permitted in organic farming. However, in the case of a sick animal
requiring an immediate treatment, the use of chemically synthesized allopathic
medicinal products is limited to a strict minimum. Doubling withdrawal periods after
use of chemically synthesized allopathic medicinal products is suggested to guarantee
the integrity of organic production for consumers.

19

Strauch, Alexander (2019) Written communication with Dave Carter May 15, 2018
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Japan
The organic standards of Japan do not specify which parasiticides may be used. The
withdrawal period is two days prior to slaughter for foods, milk or egg collection or
twice the period of drug withdrawal.
E. Conclusion
Fenbendazole clearly meets the three major criteria specified in this section:
1. Why the synthetic substance is necessary?
Internal parasites cannot always be controlled through species selection and management
practices. The ineffectiveness of non-synthetic parasite control measures is a major
inhibitor to the growth of the organic sector. In addition, the inability to effectively
control parasites through non-synthetic means results in suffering--and even mortality-among livestock populations.
Additionally, exposure to parasites increases significantly when flocks are managed on
soil, rather than in barns.
Fenbendazole provides a solution which will effectively address the target nematodes
without causing harm to the environment.
2. Alternative methods currently available are not effective, and the only allowed synthetic
materials are incompatible with organic livestock production.
Current non-synthetic substances, synthetic substances on the National List, and
alternative cultural practices are not adequate. For example, diatomaceous earth has not
been demonstrated to be effective on internal parasites.
3. Fenbendazole is benign in terms of impact on environment, human health, or farm
ecosystems.
Studies referenced above have demonstrated that fenbendazole will not have negative
impact on dung beetles, earthworms or plant life. The National Organic Standards clearly
specify that synthetic parasiticides are not to be used as a substitute for cultural methods.
Fenbendazole, however, will provide certified organic poultry producers with a viable
material that can be utilized when cultural methods fail to prevent parasitic infestations.
Fenbendazol was approved for use in 1983, and therefore has a proven track record of
more than 20 years. During this time period, a significant body of evidence has been
developed to demonstrate the efficacy of fenbendazole, as well as its lack of negative
affects on the environment.
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