Petition to Include Laminarin on the National List

Item A—Please indicate which section or sections the petitioned substance will be included
on and/or removed from the National List.

* Synthetic substances allowed for use in organic crop production, § 205.601.

The substance for which this petition is submitted is Laminarin (CAS No. 9008-22-4), an extract
of a brown seaweed, Laminaria digitata.

Item B—~Please provide concise and comprehensive responses in providing all of the
following information items on the substance being petitioned:
1. The substance’s chemical or material common name.

Laminarin

2. The manufacturer’s or producer’s name, address and telephone number and other
contact information of the manufacturer/producer of the substance listed in the petition.

Laboratoires Goémar SA

Parc Technopolitain Atalante Saint Malo
CS41908 Saint Jouan des Guérets

35419 SAINT MALO cedex

France

Dr. Jean-Marie Joubert

Phone: (011) 332991919 19

3. The intended or current use of the substance such as use as a pesticide, animal feed
additive, processing aid, nonagricultural ingredient, sanitizer or disinfectant. If the
substance is an agricultural ingredient, the petition must provide a list of the types of
product(s) (e.g., cereals, salad dressings) for which the substance will be used and a
description of the substance’s function in the product(s) (e.g., ingredient, flavoring agent,
emulsifier, processing aid).

Pesticide for pre-harvest use on various fruits and vegetables to stimulate the plant’s natural
disease-defense mechanism.

4. A list of the crop, livestock or handling activities for which the substance will be used. If
used for crops or livestock, the substance’s rate and method of application must be
described. If used for handling (including processing), the substance’s mode of action must
be described.

Laminarin is registered by EPA for application to:

Fruiting Vegetables: Tomato, Eggplant, Pepper

Cucurbits: Zucchini, Cucumber, Watermelon, Cantaloupe, Squash, Pumpkin, Muskmelon
Bulb vegetables: Onion, Leek
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Head and leafy vegetables: Lettuce, Spinach, Celery
Cole crops (brassicas)

Stone fruit: Peach

Pome fruit: Apple, Pear

Strawberries

Table grapes

Wine grapes

Blueberries

Rate: 0.52 - 1.04 fl. oz. laminarin per acre via spray.

5. The source of the substance and a detailed description of its manufacturing or processing
procedures from the basic component(s) to the final product. Petitioners with concerns for
confidential business information may follow the guidelines in the Instructions for
Submitting CBI listed in #13.

Stage 1: Fresh Laminaria digitata seaweed, harvested on the North Brittany coast of France,
undergoes extraction in tap water that has a pH adjusted to 2 by addition of sulfuric acid. At this
stage sulphuric acid is a processing aid. Laminarin can be extracted at neutral pH or in acidic
conditions. The described acidic conditions do not modify the chemical structure of laminarin.
The addition of sulphuric acid avoids the co-extraction of other compounds such as alginates
(which occurs at neutral pH). When alginates are extracted, the solution has a higher viscosity;
purification and filtration steps for laminarin then become much more difficult. This is the reason
why sulphuric acid is used to lower the pH and to facilitate the manufacturing process.

Stage 2: The extract is then filtered using a Seitz filter.

Stage 3: The solution then undergoes tangential filtration (membrane technology — physical
process) to remove impurities from the solution. The filtrate containing laminarin is kept for the
next purification step and the retentate is removed.

Stage 4: The filtrate (see above) then undergoes a second tangential filtration to remove any
remaining impurities (filtrate), thereby resulting in a purified solution of laminarin in water
(retentate).

Stage 5: The pH is adjusted between 6 and 7 by adding sodium hydroxide to neutralize the acidic
solution, resulting in a solution of laminarin at neutral pH for formulation purposes (i.e.,
Vacciplant formulation). The addition of dilute sodium hydroxide does not modify the chemical
structure of laminarin.

6. A summary of any available previous reviews by State or private certification programs
or other organizations of the petitioned substance. If this information is not available, the
petitioner should state so in the petition.
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Laminarin is an EPA-registered active ingredient for use in formulating the end-use product,
Vacciplant (EPA Reg. No. 83941-2). A summary of EPA’s scientific review of the laminarin
data is shown below.

Acute Toxicity Testing

Acute Oral Toxicity: An acute oral toxicity study shows that the active ingredient Laminarin has
an LDsp of greater than 2000 mg/Kg in rats. This was the maximum dose rate. There were no
observed toxicological effects on the test subjects at the maximum dose. The study supports the
finding that this active ingredient poses no significant human health risk with regard to food
uses.

Acute Dermal Toxicity: An acute oral toxicity study shows that the active ingredient Laminarin
has an LDsq of greater than 5000 mg/Kg in rats, which is considered to be virtually non-toxic.
Data substantiate the active ingredient’s relative dermal non-toxicity to both occupational users
and the general public.

Acute Inhalation Toxicity: An acute oral inhalation study shows that the active ingredient
Laminarin has an LCs of greater than 1.02 mg/L in rats, which shows no significant inhalation
toxicity. This was the maximum dose rate, and no toxicological effects were observed on the test
subjects.

Primary Eye Irritation: A primary eye irritation study on rabbits demonstrated Laminarin to be
non-irritating. There were no observed effects for this route of exposure relative to the use of
Laminarin.

Primary Dermal Irritation: A skin irritation study on rabbits demonstrated that Laminarin was
not irritating to the skin. The findings are consistent with the other dermal studies and confirm
that Laminarin is not toxic through this route of exposure.

Skin Sensitization: Data indicate Laminarin is not a dermal sensitizer.

Subchronic Testing: Three subchronic oral tests were conducted. Laminarin has no subchronic
toxicological effect through the oral route of exposure.

A 28-day oral toxicity study in rats found no toxicological effects regarding mortality, clinical
observations, neurotoxicity assessment, body weight, food consumption, hematology, clinical
chemistry, organ weights, and macroscopic or microscopic observations. The NOEL was
determined to be 1,000 mg/kg/day.

A 90-day oral toxicity study in rats found no statistical difference in hematology, clinical
chemistry, or urinalysis between test subjects and the control. The NOEL was determined to be
1,000 mg/kg/day.

Another 90-day oral toxicity study in dogs also found no statistical difference in hematology,
clinical chemistry, or urinalysis between test subjects and the control. The NOEL was again
determined to be 1,000 mg/kg/day.
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Developmental Toxicity: Two studies were conducted — one with rats and one with rabbits.

The prenatal developmental toxicity study in rats found no significant reproductive effects or
fetal abnormalities, and established a NOAEL of 1,000 mg/kg/day. The findings suggest
negligible risk with regard to developmental toxicity.

The prenatal developmental toxicity study in rabbits found no significant treatment-related
reproductive effects or fetal abnormalities, and confirmed a NOAEL of 1,000 mg/kg/day.
Laminarin poses negligible risk with regard to developmental toxicity.

Mutagenicity Testing: Three genotoxicity studies (Bacterial Reverse Mutation Test; In Vitro
Mammalian Cells in Culture Assay; and Bone Marrow Micronucleus) were performed on
Laminarin. These mutagenicity studies confirm that there are no expected dietary, occupational,
or non-occupational risks of mutagenicity with regard to Laminarin.

The Reverse Mutation Assay showed that Laminarin did not induce mutant colonies over
expected background levels.

The In Vitro Mammalian Cells in Culture Assay demonstrated that Laminarin did not damage
chromosomes or the mitotic apparatus of bone marrow cells.

A Bone Marrow Micronucleus Assay indicated that no toxicity was noted in either sex at any
dose up to the limit dose of 2000 mg/kg. There are no expected dietary, occupational, or non-
occupational risks of mutagenicity with regard to Laminarin.

Immunotoxicity Testing: For the following reasons, laminarin is not expected to be
immunotoxic. 1) The potential for any immunotoxic effect is precluded by Laminarin’s
biodegradability. 2) Laminarin is not structurally related to any known immunotoxic chemical. 3)
There is a long history of the consumption of Laminarin without known immunotoxicological
incident. 4) The toxicological profile in acute toxicological studies, subchronic studies and
developmental studies does not suggest any immunotoxicity. All information points to the lack
of dietary risk posed by the immunotoxicity of Laminarin residues, and supports the exemption
from the requirement of a tolerance.

Avian Testing: In an acute oral toxicity study, groups of bobwhite quail were administered
single oral doses ranging up to 2000 mg/kg body weight Laminarin. They were observed for 14
days. There were no mortalities and no signs of adverse effects; all birds appeared healthy during
the test, and macroscopic examination revealed no abnormalities in any birds. The acute oral
LDsp was >2000 mg/kg, the highest dose tested.

In a dietary toxicity study on bobwhite quail, groups of chicks were provided a Laminarin-dosed
diet for 5 days, at concentrations ranging up to 5000 ppm per feeding. The diet was maintained
for 5 days. There were no treatment-related effects on mortality, body weight, or feed
consumption, and no clinical signs of toxicity. The dietary LDsy was determined to be >5000

ppm.
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Aquatic Organism Testing: In an acute toxicity test, groups of Daphnia magna were exposed to
concentrations of Laminarin up to 100 mg/L Laminarin. No daphnid mortality or immobility was
seen in any of the test groups after 24 or 48 hours.

In this study, the 48-hr NOEC and ECq were each >100 mg/L, and the LOEC and ECsy were
>100 mg/L.

In an acute toxicity test, groups of zebrafish were exposed to a nominal concentration of 0 or 100
mg/L Laminarin for 96 hours. No mortality or adverse clinical signs were seen at any intervals or
in any of the test groups. The 96-hr LCDs, for Laminarin in Zebra Fish was >100 mg/L.

In a second toxicity test, groups of Rainbow Trout fry were exposed to a nominal concentration
of 0 or 100 mg/L Laminarin for 96 hours. No mortality or adverse clinical signs were seen in
any of the test groups. The 96-hr LCDs, for Laminarin in Rainbow Trout was >100 mg/L.

A 72-hour laboratory study was conducted to determine the effects of Laminarin (100 mg/L,
nominal) on the growth of the unicellular freshwater green algae. An untreated control was also
included in the test. At test end, cell growth and density were similar in the test material and
control group. The 72-hour EbCsg and ErCso for H11 were >100 mg/L, and the NOECb and
NOECTr were >100 mg/L.

Non-Target Plant Testing: Laminarin has been shown to have a non-toxic mode of action
relative to plants. As an SAR inducer, Laminarin bolsters plant health. Accordingly, Laminarin
would actually be expected to have a strengthening effect on non-target plants.

Non-Target Insect Testing: In a laboratory study, groups of male and female adult parasitic
wasps were exposed for 48 hours to 37 g/L Laminarin sprayed on glass plates at varying rates up
to 10 L/ha. Some issues of loss of fecundity were observed at the highest dose; but none were
observed at the doses that were in line with the expected applications of the active ingredient.
(The dose at which there was a loss of fecundity was 10x greater than expected residues of
Laminarin at the time of pesticidal application.) There was no statistically significant difference
in mortality between the treated wasps and the untreated control groups.

Limit tests were conducted to determine the acute oral and acute contact toxicity of Laminarin to
the honey bee. Both tests used a nominal dose of 100 pg Laminarin/bee.

In the oral toxicity test, groups of caged bees were provided the test material in a 50% w/v
sucrose solution for six hours, and then monitored for mortality at intervals up to 48 hours. After
48 hours, there was no difference in mortality of the untreated control and test material groups.
In this test, the 48-hr oral toxicity LDsp for Laminarin was >118.64 ug/bee.

In the contact toxicity test, bees were anesthetized with carbon dioxide and received an
individual application of Laminarin to the ventral thorax. In this test, the 48-hr contact toxicity
LDsp was >100.00 pg/bee.
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Physical/Chemical Pro

erties for Laminarin

Property Results
Color White
Physical State Powder
Odor Low odor
Stable after 14 days at 54°C in the
Stability presence of aluminum acetate or

aluminum

Oxidation/Reduction:
Chemical
Incompatibility

No oxidizing properties

Flammability

None flammable; neither
development nor ignition of gas
were observed after contact with
water. An exothermic reaction was
observed at 236°C+3°C (mean
value). No self-ignition
temperature was recorded up to
420°C.

Explodability

Not explosive

Miscibility

Not applicable, product is not an
emulsifiable liquid and will not be
diluted with petroleum solvents.

pH

6.25+0.02 at 23.2°C (1% wiv)

Melting Range

No melting point could be
determined. The test material
became yellow at 204-215C, then
it turned brown at 216-225.2C. At
about 310.6-316.2C, the test
material was completely retracted
and blacked colored. The test
material probably degraded during
the test.

Relative Density

D, = 1.515+0.04 - 1.502+0.06

Partition Coefficient

LogP =-1.6

Water Solubility

> 88.6 g/L at 20°C;

< 10 mg/L (n-heptane);

< 10 mg/L at 20°C (xylene, 1,2-
dichloroethane, and ethyl acetate);
60 mg/L (methanol);

21 mg/L at 20°C (acetone)

Vapor Pressure

< 2.6 x10° Paat 25°C
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Toxicity Data Summary

Test

Results

Acute Oral Toxicity

LDsp>2,000 mg/kg

Acute Dermal Toxicity

LDsp>5,000 mg/kg

Acute Inhalation Toxicity

>1.02 mg/L

Primary Eye Irritation

Non irritating

Primary Dermal Irritation

Non- irritating

Dermal Sensitization

Not a sensitizer

Acute Subcutaneous Toxicity

LDs0>1,000 mg/kg

28 day Oral Toxicity - Rat

NOEL=1,000 mg/kg/day

90 day Oral Toxicity - Rat

NOEL=1,000 mg/kg/day

Subchronic Oral Toxicity (gavage) - Dog

NOEL=1,000 mg/kg/day

Prenatal Developmental Toxicity - Rat

Maternal NOEL > 1,000 mg/kg/day
Developmental NOEL > 1,000 mg/kg/day

Prenatal Developmental Toxicity — Rabbit

Maternal LOAEL = 1,000 mg/kg/day
Developmental LOAEL = 1,000 mg/kg/day

Bacterial Reverse Mutation

No evidence of induced mutant colonies over

background.
In Vitro Mammalian Cells in Culture Gene | No evidence of induced mutant colonies over
Mutation Assay background.

Bone Marrow Micronucleus in mice

No toxicity was noted in either sex at any dose
up to the limit dose of 2,000 mg/kg bw

Immunotoxicity

Not expected to be immunotoxic.

Ecotoxicity Data Summary

Test

Results

Acute Toxicity Test, Daphnids

ECso >100 mg/L

Acute Toxicity Freshwater Fish
Danio rerio

96 hr LCso >100 mg/L

Acute Toxicity Freshwater Fish
Rainbow Trout (Oncorhynchus
myKkiss)

96-hr LCso >100 mg/L

Avian Acute Oral Toxicity
Bobwhite (Colinus virginianus)

LDso >2000 mg/kg

Avian Dietary Toxicity
Bobwhite (Colinus virginianus)

LCso >5000 ppm

Acute Contact Toxicity
Honey bee (Apis mellifera)

48-hr LDsp >100 pg/bee

Acute Oral Toxicity
Honey bee (Apis mellifera)

LDsp >118.64 pg/bee

Algal Toxicity

Green alga Selenastrum
capricornutum.

EnCso, E;Cs0, NOECD, and NOEC for the test material
at 24, 48, and 72 hours were each >100 mg/L

Biodegradability

Biodegradation in the reference material and toxicity
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Test

Results

controls was 71% and 65%, respectively, after 14 days.
Laminarin was concluded to be readily biodegradable
under the test conditions.

Nontarget Insect Testing

Exposure to 10 L/ha of the test material did
significantly lower the fecundity of A. rhopalosiphi
females compared to the untreated control. However,
the product label for Vacciplant recommends an
application rate of 14 fl. oz./A, which is equivalent to
0.7 to 1.05 L/ha, well below the 10 L/ha rate at which
fecundity was affected.

7. Information regarding EPA, FDA, and State regulatory authority registrations,
including registration numbers. If this information does not exist, the petitioner should

state so in the petition.

Laminarin itself is not EPA registered; however, the end-use product that contains laminarin,
Vacciplant, is registered by EPA. Vacciplant was initially registered on February 15, 2010 (EPA
Reg. No. 83941-2; attached). The label was subsequently amended on June 21, 2011 (attached).

Laminarin is exempt from the requirement of a tolerance (40 CFR 180.1295) on all food
commodities when applied pre-harvest. See attached.

Laminarin is not registered in any state; Vacciplant, however, is currently registered in the

following 32 states:

Alabama
Arizona
Arkansas
Connecticut
Delaware
Florida
Georgia
Idaho
Indiana
Kentucky
Louisiana
Maryland
Massachusetts
Michigan
Mississippi
Missouri

=&

New Hampshire
New Jersey
New Mexico
North Carolina
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
Tennessee
Texas
Vermont
Virginia
Washington
Wisconsin
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8. The Chemical Abstract Service (CAS) number or other product numbers of the
substance and labels of products that contains the petitioned substance. If the substance
does not have an assigned product number, the petitioner should state so in the petition.

CAS No. 9008-22-4

The most recent EPA stamped-accepted Vacciplant label is attached. There are no other EPA-
registered products that contain laminarin as the active ingredient.

9. The substance’s physical properties and chemical mode of action including (a) Chemical
interactions with other substances, especially substances used in organic production; (b)
toxicity and environmental persistence; (c) environmental impacts from its use and/or
manufacture; (d) effects on human health; and, (e) effects on soil organisms, crops, or
livestock.

Color: white

Physical State: powder

Odor: practically none

Stability to Normal and Elevated Temperatures, Metals, and Metal lons: In the presence of
Aluminum acetate: Stable after 14 days at 54 °C. In the presence of Aluminum: Stable after
14 days at 54 °C.

e Oxidation/Reduction: Chemical Incompatibility: No oxidizing properties.

e Flammability: Non-flammable

e Explodability: Not explosive

e pH:6.25+0.02 at 23.2°C (1% w/v)

e UV/Visible Absorption: Under acidic, neutral, and alkaline conditions, the test material
showed significant absorbance maxima at ~ 260 nm. Absorptivity data are shown below.
Values of molar absorption coefficient are quoted as a range due to the molecular weight
range of the test material.

Matrix Wavelength | Molar absg)rptic_)ln co_elfficient
(nm) (dm’.mol™.cm™)
(':‘H‘:i‘ifg) 264 245 0 294
('B'ﬁl“;r_%') 260 242 0 290
(pﬁafifs) 258 264 t0 317

e Melting Point/Melting Range: No melting point could be determined.
o Density/Relative Density/Bulk Density: D (+20°c/+4°c)y = 1.5
e Dissociation Constant: No dissociation in water.
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e Partition Coefficient (n-octanol/water), shake flask method:

Volume | Volume | Volume | Concentration | Concentration | Partition Partition
of of n- of Stock | of D-glucose | of D-glucose | Coefficient | Coefficient
Sample Water | Octanol | Solution | in the Water in the n- (log 10) (mean
(inmL) | (inmL) | (inmL) | Phase (in g/L) Octanol* value)
Phase (in g/L) (log 10)
11 100 60 20 6.12 0.157 -1.59
1.2 100 60 20 5.90 0.236 -1.40
2.1 80 60 20 7.54 0.192 -1.59 16
2.2 80 60 20 7.46 0.156 -1.68 '
31 70 180 20 8.73 0.170 -1.71
3.2 70 180 20 7.85 0.156 -1.70

e Water Solubility: column elution method; shake flask method: >88.6 g/L at about 20°C

e n-Heptane Solubility: column elution method; shake flask method: < 10 mg/L

e Xylene Solubility: column elution method; shake flask method: < 10 mg/L at about 20°C

e 1,2 Dichloroethane Solubility: column elution method; shake flask method: < 10 mg/L at
about 20°C

e Methanol Solubility: column elution method; shake flask method: 60 mg/L (s.d. 4 mg/L)

e Acetone Solubility: column elution method; shake flask method: 21 mg/L (s.d. 7 mg/L) at
about 20°C

e Ethyl Acetate Solubility: column elution method; shake flask method: < 10 mg/L at about
20°C

e Vapor Pressure: <2.6x 10° Pa @ 25°C

e Surface Tension: 72.2 mN/m = 0.9 mN/m at 1000 mg/L

Chemical mode of action: Elicits plants’ natural defense mechanism (SAR; Systemic Acquired
Resistance).

Chemical interactions with other substances, especially substances used in organic production:
None known.

Toxicity and environmental persistence: Laminarin is of low toxicity and breaks down quickly in
the environment. See the attached EPA Biopesticide Registration Action Document and
underlying Data Evaluation Records (DERS).

Environmental impacts from its use and/or manufacture: Laminarin and Vacciplant are
manufactured solely in France. There are no known negative environmental impacts from the
manufacture or use of these substances.

Effects on human health: See the attached DERs and above data summaries. Both laminarin and
Vacciplant are of low toxicity; EPA has exempted laminarin from the requirement of a tolerance
on all food commodities when applied to growing crops (40 CFR 180.1295).

Effects on soil organisms, crops, or livestock: No data have been generated regarding laminarin’s
effects on soil organisms. When applied to crops, laminarin induces an SAR response. Based on
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the numerous mammalian toxicity, irritation, and mutagenicity studies conducted with laminarin,
no adverse effects are anticipated if livestock are exposed to laminarin.

10. Safety information about the substance including a Material Safety Data Sheet (MSDS)
and a substance report from the National Institute of Environmental Health Studies. If this
information does not exist, the petitioner should state so in the petition.

An MSDS for laminarin is attached.
A substance report from the National Institute of Environmental Health Studies does not exist.

11. Research information about the substance which includes comprehensive substance
research reviews and research bibliographies, including reviews and bibliographies which
present contrasting positions to those presented by the petitioner in supporting the
substance’s inclusion on or removal from the National List. For petitions to include non-
organic agricultural substances onto the National List, this information item should include
research concerning why the substance should be permitted in the production or handling
of an organic product, including the availability of organic alternatives. Commercial
availability does not depend upon geographic location or local market conditions. If
research information does not exist for the petitioned substance, the petitioner should state
S0 in the petition.

EPA Vacciplant Registration Notice and stamped-accepted label, Feb. 15, 2010.

Laminarin tolerance exemption, Title 40 Code of Federal Regulations, Part 180.1295, July 1,
2011.

EPA Vacciplant label amendment approval and new stamped-accepted label, June 14, 2012.

EPA Laminarin Biopesticide Registration Action Document (BRAD), Feb. 13, 2010.

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Acute Toxicity Study
Safety Test in the Rat by the Oral Route. Project Number: 20010618/ST. Unpublished study
prepared by Centre de Recherches Biologiques. 27 p.

EPA Data Evaluation Record: Audeval Gerald, C. (2001) H11 (Batch 99S24) Acute Dermal
Toxicity Study in the Rat. Project Number: 20000698/ST, 20000698/ST/TAUVD/H11.
Unpublished study prepared by Centre de Recherches Biologiques. 30 p.

Muller, W. (1999) Evaluation of Acute Inhalation Toxicity with Phycarine in Rats. Project
Number: 980001/EX, TOXLABS/1998/7019/INH. Unpublished study prepared by Centre de
Recherches Biologiques. 19 p.

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Ocular Primary Irritation in
the Rabbit. Project Number: 20010615/ST. Unpublished study prepared by Centre de
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Recherches Biologiques. 27 p.

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Cutaneous Primary
Irritation in the Rabbit: Final Report. Project Number:
20010617/ST/PSI/RABBIT/PHYCARIINE. Unpublished study prepared by Centre de
Recherches Biologiques. 25 p.

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Study of Cutaneous
Sensitization Using the Magnusson and Kligman Maximisation Test in the Guinea Pig: Final
Report. Project Number: 20010616/ST. Unpublished study prepared by Centre de Recherches
Biologiques. 39 p.

EPA Data Evaluation Record: Delille, M. (1998) Acute Toxicity Study: Safety Test in the Rat
by the Subcutaneous Route: (Phycarine 96S51). Project Number: 970353/ST. Unpublished
study prepared by Centre de Recherches Biologiques. 24 p.

EPA Data Evaluation Record: Longobardi, C. (2000) 4489-1 (product H 11): 4 Week Oral
Toxicity Study in Rats: Final Report. Project Number: 7286, 7286/T/240/99. Unpublished
study prepared by Research Toxicology Centre, S.p.A.. 178 p.

EPA Data Evaluation Record: Audeval Gerard, C. (2001) H11 (Batch 99S24): 90-Day
Repeated Dose Oral Toxicity Study in the Rat. Project Number: 20000389/T. Unpublished
study prepared by Centre de Recherches Biologiques. 237 p.

EPA Data Evaluation Record: Audeval Gerard, C. (2001) 90-Day Repeated Dose Oral
Toxicity Study in the Dog. Project Number: 20000390/T. Unpublished study prepared by
Centre de Recherches Biologiques. 257 p.

EPA Data Evaluation Record: Audeval Gerard, C. (2001) H11 (Batch 99S24): Study for the
Effects on Embryo-Foetal Development in the Rat by the Oral Route. Project Number:
20000387/T. Unpublished study prepared by Centre de Recherches Biologiques. 127 p.

EPA Data Evaluation Record: Gerard, C. (2001) Study for the Effects on Embryo-Foetal
Development in the Rabbit by the Oral Route: H11 (Batch 99S24). Project Number:
NO/20000388/T. Unpublished study prepared by CERB (Centre de Recherches Biologiques).
127 p.

EPA Data Evaluation Record: Marzin, D. (2000) Mutagenicity Test on Bacteria (Salmonella
typhimurium his and Escherichia coli trp) Using B.N. Ames's Technique with H11. Project
Number: IPL/R/991011/H11/GOEMAR/LABORATORY. Unpublished study prepared by
Institut Pasteur de Lille. 38 p.
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EPA Data Evaluation Record: Haddouk, H. (2002) In Vitro Mammalian Cell Gene Mutation
Test in L5178Y TK Mouse Lymphoma Cells: Laminarin. Project Number: 22626/MLY .
Unpublished study prepared by Centre International de Toxicologie. 47 p.

EPA Data Evaluation Record: Haddouk, H. (2001) Bone Marrow Micronucleus Test by Oral
Route in Mice: Laminarin. Project Number: 21149/MAS,

21149/ MAS/LAMINARIN/LABORATOIRES/GOEMAR/SA. Unpublished study prepared
by Centre International de Toxicologie. 37 p.

EPA Data Evaluation Record: Smith, F. (2007) Toxicology Waiver Request - Immunotoxicity
(Laminarin). Unpublished study prepared by SciReg, Inc. 11 p.

EPA Data Evaluation Record: Herti, J. (2001) Acute Toxicity of Laminarin to Daphnia magna
in a 48-Hour Semi-Static Immobilization Test: Final Report. Project Number:
PROJECT/10041220. Unpublished study prepared by Institut fuer Biologische Analytik und
Consulting IBACON. 61 p.

EPA Data Evaluation Record: Luc, L. (2001) Acute Toxicity in Freshwater Fish (96h):
Oncorhynchus mykiss (Laminarin). Project Number: 00/907005/021. Unpublished study
prepared by SEPC. 50 p.

EPA Data Evaluation Record: Luc, L. (2001) Acute Toxicity in Freshwater Fish (96h): Danio
rerio: (Laminarin). Project Number: 00/907005/022. Unpublished study prepared by SEPC. 49

p.

EPA Data Evaluation Record: Rodgers, M. (2002) Laminarin: Acute Oral Toxicity (LD50) to
the Bobwhite Quail. Project Number: GOM/001, GOM/001/022173. Unpublished study
prepared by Huntingdon Life Sciences, Ltd. 23 p.

EPA Data Evaluation Record: Rodgers, M. (2002) Laminarin: Dietary Toxicity (LC50) to the
Bobwhite Quail. Project Number: GOM/002, GOM/002/014410. Unpublished study prepared
by Huntingdon Life Sciences, Ltd. 21 p.

EPA Data Evaluation Record: Kling, A. (2000) Assessment of Side Effects of Laminarin to
the Honey Bee, Apis mellifera L. in the Laboratory: Final Report. Project Number:
20001342/01/BLEU. Unpublished study prepared by Arbeitsgemeinschaft GAB
Biotechnologie. 33 p.

EPA Data Evaluation Record: Gnemi, P. (2000) H11: Algal Growth Inhibition Study. Project
Number: 990714. Unpublished study prepared by Istituto di Ricerche Biomediche Antoine
Marxer RBM S.p.A. 27 p.
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EPA Data Evaluation Record: Luc, L. (2000) Ready Biodegradability Modified Strum Test:
(Laminarin). Project Number: 00/907005/024. Unpublished study prepared by SEPC. 24 p.

EPA Data Evaluation Record: Smith, F. (2008) Toxicology Waiver Request- Acute Inhalation
Toxicity: (VacciPlant). Unpublished study prepared by SciReg, Inc. 65 p.

EPA Data Evaluation Record: Tessier, C. (2001) The Effects of Phyliq (37 g/L Laminarin) on
Aphidius rhopalosphi (Hymenoptera, Braconidae) on Artificial Substrate in Laboratory; LRsy
Estimation and Reproduction Assessment. Project Number: 0L APGOL25. Unpublished study
prepared by PROMO-VERT S.A.

EPA Data Evaluation Record: Tessier, C. (2001) The Effects of Phylig (37 g/L Laminarin) on
Typhlodromus pyri (Acari, Phytoseiidae) on Artificial Substrate in Laboratory; LRsg
Estimation and Reproduction Assessment. Project Number: 01TYGOL24. Unpublished study
prepared by PROMO-VERT S.A.

Quintelas, G. (2001) Abiotic Degradation of Laminarin pH Dependent Hydrolysis (Test C7).
Project Number: SEP/00/075, SEPC/00/907005/025, 00/907005/025. Unpublished study
prepared by Defitraces. 30 p.

Bernardon, Mery A. (2012) Laminarin controls the disease, Venturia inaequalis, of apples and
gloeosporium of apples, Gloeosporium album and G. perenans). CIMA Tours, France.

Van Hemelrijck, W. (2013) Efficacy of a new oligosaccharide active against scab on apple.
Colloque, France.

12. A “*Petition Justification Statement’” which provides justification for any of the
following actions requested in the petition:

A. Inclusion of a Synthetic on the National List, 88 205.601, 205.603, 205.605(b)

» Explain why the synthetic substance is necessary for the production or handling of an
organic product.

The petitioned substance, laminarin, is a naturally-occurring substance extracted from seaweed.
It stimulates a plant’s natural defense mechanisms against disease. Laminarin is similar to other
naturally-occurring substances that are used in organic crop production, such as cytokinin.
Unlike laminarin, however, cytokinin is a plant growth regulator. Laminarin promotes pesticidal
activity within the plant. EPA has determined that a tolerance for residues of laminarin on food
or feed crops is not required when applied pre-harvest and, as such, issued a tolerance exemption
(40 CFR 180.1295). Laminarin gives the organic crop grower the ability to use a natural
pesticide that is exempt from the requirement of tolerance without limitation to effectively
combat a variety of bacterial and fungal diseases such as blights, mildews, and scabs.

bl
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* Describe any non-synthetic substances, synthetic substances on the National List or
alternative cultural methods that could be used in place of the petitioned synthetic
substance.

The petitioner is not aware of any non-synthetic substances, synthetic substances on the National
List, or alternative cultural methods that could be used in place of laminarin.

* Describe the beneficial effects to the environment, human health, or farm ecosystem from
use of the synthetic substance that support its use instead of the use of a non-synthetic
substance or alternative cultural methods.

Laminarin is non-toxic to mammals, birds, insects, and plants, does not bio-accumulate, and is

readily degraded in the environment to constituents that can be utilized by plants for nutritional
purposes.

B. Removal of a Synthetic From the National List, 88 205.601, 205.603, 205.605(b)

» Explain why the synthetic substance is no longer necessary or appropriate for the
production or handling of an organic product.

Not applicable.

* Describe any non-synthetic substances, synthetic substances on the National List or
alternative cultural methods that could be used in place of the petitioned synthetic
substance.

Not applicable.

C. Inclusion of a Prohibition of a Non-Synthetic, 88 205.602 and 205.604

» Explain why the non-synthetic substance should not be permitted in the production of an
organic product.

Not applicable.

* Describe other non-synthetic substances or synthetic substances on the National List or
alternative cultural methods that could be used in place of the petitioned substance.

Not applicable.
D. Removal of a Prohibited Non-Synthetic From the National List, 8§ 205.602 and 205.604
» Explain why the non-synthetic substance should be permitted in the production of an

organic product.

Not applicable.

==
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* Describe the beneficial effects to the environment, human health, or farm ecosystem from
use of the non-synthetic substance that supports its use instead of the use of other non-
synthetic or synthetic substances on the National List or alternative cultural methods.

Not applicable.

E. Inclusion of a Non-Synthetic, Non-Agricultural Substance Onto the National List, §
205.605(a)

» Explain why the substance is necessary for use in organic handling.

Not applicable.

* Describe non-synthetic or synthetic substances on the National List or alternative cultural
methods that could be used in place of the petitioned synthetic substance.

Not applicable.

* Describe any beneficial effects on the environment, or human health from the use of the
substance that support its use instead of the use of non-synthetic or synthetic substances on
the National List or alternative cultural methods.

Not applicable.

F. Removal of a Non-Synthetic, Non-Agricultural Substance From the National List, §
205.605(a)

» Explain why the substance is no longer necessary for use in organic handling.

Not applicable.

* Describe any non-synthetic or synthetic substances on the National List or alternative
cultural methods that could be used in place of the petitioned substance.

Not applicable.

G. Inclusion of a Non-Organically Produced Agricultural Substance Onto the National
List, 8 205.606

* Provide a comparative description on why the non-organic form of the substance is
necessary for use in organic handling.

Not applicable.

=t
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* Provide current and historical industry information/research/evidence that explains how
or why the substance cannot be obtained organically in the appropriate form, appropriate
quality, and appropriate quantity to fulfill an essential function in a system of organic
handling.

Not applicable.

* Describe industry information on substance non-availability of organic sources including
but not limited to the following guidance regarding commercial availability evaluation
criteria: (1) Regions of production, including factors such as climate and number of
regions; (2) Number of suppliers and amount produced; (3) Current and historical supplies
related to weather events such as hurricanes, floods, and droughts that may temporarily
halt production or destroy crops or supplies; (4) Trade related issues such as evidence of
hoarding, war, trade barriers, or civil unrest that may temporarily restrict supplies, and
(5) Other issues which may present a challenge to a consistent supply.

Not applicable.

H. Removal of a Non-Organically Produced Agricultural Substance From the National
List, § 205.606

* Provide a comparative description as to why the non-organic form of the substance is not
necessary for use in organic handling.

Not applicable.

* Provide current and historical industry information/research/evidence that explains how
or why the substance can be obtained organically in the appropriate form, appropriate
guality, and appropriate quantity to fulfill an essential function in a system of organic
handling.

Not applicable.

* Provide new industry information on substance availability of organic sources including
but not limited to the following guidance commercial availability evaluation criteria: (1)
Region of production, including factors such as climate and number of regions; (2) Number
of suppliers and amount produced; (3) Current and historical supplies related to weather
events such as hurricanes, floods, or droughts that temporarily halt production or destroy
crops or supplies; (4) Trade related issues such as evidence of hoarding, war, trade
barriers, and civil unrest that may temporarily restrict supplies and; (5) Any other issues
which may present a challenge to a consistent supply.

Not applicable.
13. A Confidential Business Information Statement which describes the specific required

information contained in the petition that is considered to be Confidential Business
Information (CBI) or confidential commercial information and the basis for that

=t
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determination. Petitioners should limit their submission of confidential information to that
needed to address the areas for which this notice requests information. Final determination
regarding whether to afford CBI treatment to submitted petitions will be made by USDA
pursuant to 7 CFR 1.27(d). Instructions for submitting CBI to the National List Petition
process are presented in the instructions below:

(a) Financial or commercial information the petitioner does not want disclosed for
competitive reasons may be claimed as CBI. Applicants must submit a written justification
to support each claim. (b) “*Trade secrets’’ (information relating to the production process,
such as formulas, processes, quality control tests and data, and research methodology) may
be claimed as CBI. This information must be (1) commercially valuable, (2) used in the
applicant’s business, and (3) maintained in secrecy. (c) Each page containing CBI material
must have “*CBI Copy’’ marked in the upper right corner of the page. In the right margin,
mark the CBI information with a bracket and “*CBI.”” (d) The CBI-deleted copy should be
a facsimile of the CBI copy, except for spaces occurring in the text where CBI has been
deleted. Be sure that the CBI deleted copy is paginated the same as the CBI copy (The
CBI-deleted copy of the application should be made from the same copy of the application
which originally contained CBI). Additional material (transitions, paraphrasing, or generic
substitutions, etc.) should not be included in the CBI-deleted copy. (e) Each page with CBI-
deletions should be marked ‘*CBI-deleted’’ at the upper right corner of the page. In the
right margin, mark the place where the CBI material has been deleted with a bracket and
“‘CBI-deleted.”” (f) If several pages are CBI-deleted, a single page designating the numbers
of deleted pages may be substituted for blank pages. (For example, “‘pages 7 through 10
have been CBI-deleted.”’) (g) All published references that appear in the CBI copy should
be included in the reference list of the CBI deleted copy. Published information cannot be
claimed as confidential.

Not applicable.
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9294 (-T . 0-18-0 ¢

U.5. ENVIRONMENTAL PROTECTION AGENCY EPA Reg.
Ty, Office of Pesticide Programs Number: Date of lssuance:
Biopesticides and Pollution Prevention Division
&% (7511P) 339412 | A5 Jexo
1200 nguylmu Avenoe N'W =
.mﬁ‘ Washington, DC 20460 s Unconditional
NOTICE OF PESTICIDE: Name of Pesticide Product:
X  Registration _ Re-registration Wacciplant
{under FIFRA, &8 amended)
Name and Address of Registrant {ineluds ZIP Code): "J[
Laboratoires Goemar SA, E A
cfo SciReg, Inc.
12733 Director’s Loop,

O the basis of information fiamnished by the registrant, the above namead pesticide is hereby registeredireregistered under
the Federal Insecticide, Fungicide and Rodenticide Act

Registration is in no way to be construed a3 an endorsement or recommendation of this product by the Agency. Tn arder 1o
protect health and the environment, the Administrator, en ks motion, may &t any time suspend or cancel the registration aof
a pesiicide in accordance with the Act. The acceptance of any name in cornection with the registration of a product under
this Act is not to be construed as giving the registrant a right to exclusive wse of the neme or to its use i il has been
covered by others,

This registration does not eliminate the need for continual reassessment of the pesticide, If the EPA
determines at any time, that additional data are required to maintain in effect an existing registration,
the Agency will require submission of such data under section 3{(c)(2)(B) of FIFRA.

The product is registered in accordance with FIFRA section 3(c)(5) and is subject to the following
terms and conditions:

1. Submit and/or cite all data required for registration of your product under FIFRA section 3(c)(5)
and section 4 when the Agency requires all registranis of similar products to submit such data,

2. Make the following label change before you release the product for shipment: Revise the EPA
Registration Number to read, "EPA Reg. No, §3941.2."

3. Submit two (2) copies of the revised final printed labeling before you release the product for
shipment. Refer to the A-79 enclosure for a further description of the final printed label.

A stamped copy of the label is enclosed for your record.

e T T
f - —_— Date:
m"/ A-"%, o B e
Keith A, M, ,Acting Directar
Biopestickles and Pollution Prevention Division
EPA Foem 85706
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VACCIPLANT

STIMULANT OF
PLANT DEFENSE REACTIONS

Active Ingredieni:
T T NP PO ATV MR b MMM IR AL ] |
Dther Ingredbnte: ... s PLETY

KEEP OUT OF REACH OF CHILDREN
CAUTION

FIRST AID

IF SWALLOWED »  Call a poison control center or docior immdiately for treatment advice.
*  Have person sip & glass of water if sbie 10 swadlow,
Do ot induce vomiting unless wold to do so by & poison contred center ar
doeior,
Do Rt give anyihing by mouth [0 BN UNCOMICHAIS PErSon.
Tiake ofl contaménated chothing.
Rinas skin immedistely with plenty of water for §5-20 minubes.
Call a poison control center or doctor for treatment advice.
kv person i fresh wir,
If person is not breathing, call 211 or an ambulance, then give anificial
resparadaon, preferably mouth-to-mouth i possible.
= all & poison contred center or doctar e fartver treabment advice.
HOT LINE NUMBER
Hive the product container or Inbe] with you when calling & poison contral cesier or doctor, ar gaing for freatment,
You may also contact 1-800-$58-T378 (National Pesticide Informatian Cester) for emergency medical treafment
indormation.

IF ON SKIN OR CLOTHING

IF INHALED

EFA Reg. Mo, 853941-

EFPA Est Mo, 83041-FRA-001 ACCEPTED

NET CONTENTS:
FEB1 512010
Laboratoires Godmar SA o - Brimbbr-y gt ey g
ZAC. La Madeleine the peatiode under
Avenue General Patton EPA Rag. No. P
35400 Saint-Malo ?3?4 4
France
Page |
Feb. 2010
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Cantion. Harmful if swallowed, absorbed through skin, or inhaled. Avoid contact with skin, eyes, or
clothing. Avoid breathing spray mist. Wash thoroughly with soap and water after handling and before
eating, drinking, chewing gum, using tobacco or using the toilet. Remove and wash contaminated
clothing before reuse,
ENVIRONMENTAL HAZARDS

For terrestrial uses: Do not apply directiy to water, or to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate waler when disposing of equipment
wash waler or rinsate.

FHYSICAL AND CHEMICAL HAZARDS
FOR CHEMICAL EMERGENCY: spill, leak, fire, exposure, or accident call CHEMTREC
1-800-424-9300.

PERSONAL PROTECTIVE EQUIPMENT (FPPE)

Applicators and other handlers must wear long pants, long-sleeved shirt, shoes plus socks, and chemical-
resistant gloves. Follow manufacturer’s instructions for cleaning/maintaining PPE. If no such instructions
for washables, use detergent and hot water. Keep and wash PPE separately from other laundry.

USER SAFETY RECOMMENDATIONS
Lisers should:
¢ Remove PPE clothing immediately if pesticide gets inside. Then wash thoroughly and put on clean
clothing. .
* Remove PPE immediately after handling this product. Wash the outside of gloves before
removing. As soon as possible, wash thoroughly and change into clean clathing.

DIRECTIONS FOR USE
It is a violation of Federal law 1o use this product in a manner inconsistent with its labeling. Read entire
label before using. Do not apply this product in & way that will contact workers or other persons, either
directly or through drift. Only protected handlers may be in the area during application. For any
requirements specific to your State or Tribe, consult the State or Tribal agency responsible for pesticide
m&:]nltinn. Do not apply this product through any type of irrigation system. Do not apply this product
when raining.

AGRICULTURAL USE REQUIREMENTS

Use this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR
Part 170, This Standard contains requirements for the protection of agricultural workers on farms, forests,
nursenies, and greenhouses, and handlers of agricultural pesticides. It contains requirements for training,
decontamination, notification, and emergency assistance. It also contains specific instructions and
exceptions pertaining to the statements on this label about personal protective equipment (PPE), and
restricted entry interval. The requirements in this box only apply 1o uses of this product that are covered
by the Worker Protection Standard.

Do not enter or allow worker entry into treated areas during the restricted entry interval (REI) of 4 hours.

PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and
that involves contact with anything that has been treated, such as plants, soil, or water, is:

» Coveralls
» Shoes plus socks
| * Chemical-resistant gloves made of any waterproof materal

Fage 2
Feb. 9. 3010
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PREPARATION OF THE MIXTURE

Shake the container and pour the required amount of VacciPlant into the sprayer tank while filling with
the appropriate amount of water. Maintain agitation. Do not store the mixture overnight.

GENERAL APPLICATION INSTRUCTIONS

Apply the required amount of VacciPlant in 5-100 gallons of water per acre. To optimize the efficiency,
use 10-40 gallons of water per acre. Do not apply in volumes grester than 100 gallons of water per acre.

C

Crops

Number of
ApplicatianySran
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Application

Application Instractions
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Whes the firnh fymptar Gécur, Spgly 1o appogeis
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T -

= if e new loaves or new fhuita are fioo of sy wymplam,
= if ithee nerw beawrn o e Frssey shaew Sympnisa,
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Fadlony the same instracthons arcach new phass of dosase

el

i-1

10 days (27144 4] ez
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+ iff the e bearvess oo e it il iymplom,
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Follow the pame ivrections ol cach mew phase of doekie
i
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COMPATIBILITY

VacciPlant is compatible with many commanly used crop protection products, but has not been fully
evaluated with all. Evaluate tank-mix compatibility prior to use. Observe the most restrictive of the
labeling limitations and precautions of all products used in mixtures. Apply to a small area of the crop to
ensure there are no phytotoxic effects. Contact your VacciPlant technical service representative for
additional details.

»  VaceiPlant acts early against specified plant diseases inducing plant defiense reactions.

#  VacciPlant induces systemic resistance, which allows protection during growth,

STORAGE AND DISPOSAL

Da not contaminate water, food or feed by storage or disposal,
Pestivide Storage: Keep container tightly closed when not in use.
Pesticide Disposal: Wastes resulting from the use of this product may be disposed of on site or at an
approved waste disposal facility.
Container Disposal: Nonrefillable container. Do not reuse or refill this container. Triple rinse {or
equivalent) promptly after emptying. Triple rinse as follows: Empty the remaining contents into the
application equipment or a mix tank and drain for 10 seconds after the flow begins 1o drip. Fill the
container % full with water and recap. Shake for 10 seconds. Pour rinsate into application equipment
or @ mix tank or store rinsate for later use or disposal, Drain for 10 seconds after the flow begins 1o
drip. Repeat this procedure two more times. Then offer for recycling, If available, or puncture or
g:'dq?nu of in a sanitary landfill, or by incineration. Do not burn unless allowed by state and local

INANCES.

Fage4
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CONTHTIONS OF SALE AND WARKRANTY

LABORATOIRES GOEMAR 54 warranls that this producl conforms to the chemical desceiption on the
label and is reasonably (it for the purpeses stated on the label when used according 1o the disections pndoy
naemal use conditions.

T the extent comsisient with applicable law, noither 1 warranty nor any otker warranty of
merchantamelity or 7iness tor a patnticulac parpose, expressed of impliod, extends w the wse of this product
Comitary 3 the label instrections, the buver assames Lhe risk of any such usas.

Trape s

Page 24 of 205 Fubo 3 214



§ 180.12%0

§ LR 1 250 Fnrhln‘cm"ﬂ:m
!l'ﬂlllhri'ﬂilﬁﬁlulﬁfl'rﬂ“:
[ Lil=

An exemption from the mqoirement
of a tolerance s established for resi-
dues of Pasfewria ssgad (o or on sl food
commaditbes whon applisd prebarvest
and nsed na o nematickds In accordance
with good agricuitum] practices.

[T8 FR 37T, Jons 3, 2040

F180.128] Cold pressed neem il
wmmmmluﬁ

Rosiduse of the Mochemical peaticide
coid presacd npeem ofl are exempt from
the requiremant of & tolarancs 10 oF o6
all fed odimmaod] bles

[T Pl A0, Oob. 31 2000 )
F1R0.1252  Uocladium oudemansii (U3

Siralnl; exemption from the
quirement of & tolerance. i
An axemptlon from the regoiremaent

of & tolerancs ke estahlfshed inon all
food commodities for resldoss of
Ulacladin  oudemgmeil (U3 Btraind.
whon applied or sed pré-harmest-oniy,
excinding applications mads post-Hir-
vasl of Lo processsd comimoditios, as &
milaroliinl Nunglalde In acstcordanos with
wood apricultaral prectices

[T FR S48, Dob, 35, 20006)

FIE0L 13 Trichoderma wlrai
CC 080; o ——
quirement of

Trichoderma gomsll straln 100 083 is

wxampiod from the regqoirement of a

talerance In of on all food and food

commodities when applisd prebarvest
anil wssd in acoombancs with good agrl-
cultnml practces,

[75 PR BT, Feh, 25, 500

VIR, 1E Trichoderma
strain ICC a1 w;m
I"Ill'ull-:"lﬂil'nl- 1§-I I-ufl-ll-lu:.

Trichoderma aaperelium strain 100 052

I8 axampied from the requirement of o

tolepance In or on all foeod amd fosd

commaodities whon applied pre-harooat
and wssd in sccontance with good sgrl-
ciultural practicess.

7% FR RS0, Mlar, 3, 2040)

40 CFR Ch. | {(7-1-11 Edifion)

§ 150.1265 w:m from
the requirement -l.ubrnn;l.

An exempiion from the reguoiTemoent
of n tolerance is sstablished for resi-
dues of laminaris ia of o4 all foed com-
moditiea when laminarin i3 applisd
prehareast,

I3 FIt EE. Feb. M. M0

”minﬁn. Mmﬂ. s GRer-
P mnd  pecyeEene,
of the Extrpet of

ambrasinides  near ns

mmwwﬂaﬁ

An seemption from the reguairemant
of & polemnoe IR established for the ros-
idues of the Mochemical pestichds Ter-
pene Constituents o-lerpinense, 4-1imoe-
nene aod p-oymens, of the Betract of
Chopopadiom iraahrosioides mRAr
ambrorioides ns Synthetically Manofac-
tured whan ased na an insecibeidononr-
Ieids ks ar an all food commnditiea

[Th FR 38, July B, X

FIRLLEY  Homobrassinolide;
tion fram the requirement of & u:‘l:
EFEELE.

An exemption from the requirement
of A telerancs s estahlished for the res-
llaes of homomednolldes in ar on all
food commodities when appliediises] an
& plant growth regulator in accondancs
with good agriculium] practices.

[78 P g, July 0. Xk

1801208 Trichoderma
lnte S8 g Ay
guiremant of o (oleranes,

An sxemption from the requirement
of o tolernnee s established for resi-
dwes of Trichoderreg komaiuss 1s0late J82
b or on &1] food commoditise when ap-
pliedd a3 a fungiclde and ased in acocrd-
ance with good agriculiura] practicss.

[Th FH a5, Joly &, 540

L ELIR RS e
exemplion from
exemp iy g B i

A temporary sxemplion from Ehe re-
filremeant of o tolemnce is established
for reslduss of prohsdrolssmon, progyi-
Z-oxo-I-pentyleyclo-pentylacetats,
when wsed on red apples varfetles pre-
mnrvest and wheno uwsed in accordanss

Ti6

Page 25 of 205



r““’"& mg_@m 2
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 12 :.
w 3 WASHINGTON, D.C. 20480

Mr. Frederick T. Smith

Laboratoires Gogmar SA

co SciReg, Inc.

12733 Director’s Loop

Woodbridge, VA 22192 JUN 1 4 2012

Subject: Laboratoires Go#mar SA; Vacciplant, EPA Registration No. 83941-2;

Label Amendment to Add More Specific Directions and Caneberries;
D 463802, Application Dated 4/17/12

Dear Mr. Smith:

The amendment referred to above, submitted in connection with registration under FIFRA
section 3{cH7HA), is acceplable provided that you:

1, Submit and/or cite all data required for registration/reregistration of your product under FIFRA
section 3{c){5) when the Agency requires all registrants of similar products to submit such data.

2. Submit two (2) copies of your final printed labeling before you release the product for shipment.
Final printed labeling means the label or labeling of the product when distributed or sold. Clearly
legible repreductions or photo reductions will be accepted for unusual labels, such as those silk-
screened directly onto glass or metal containers or large bags or drum labels.

If these conditions are not complied with, the registration will be subject to cancellation in
accordance with FIFRA section 6(b). Your release for shipment of the product bearing the amended
labeling constitutes acceptance of these conditions.

If you haw any questions contact Chris Pfeifer at 703-308-0031 or by email at:

feifer. v. A stamped copy of the label is enclosed for your records,

Sincerely,

£ ol

Linda A. Hollis, Chief
Biochemical Pesticides Branch
Biopesticides and Pollution
Prevention Division (7511P)

Irtaamsad Address (LIRL) » httpowaww, spagoy
RpoycbadPeeyelabls « Prinled win Vepelable 0 Based ks on Becscied Paper (Minmum 306 Pestsonuerer© Page 26 of 205
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FIRGT AID
IF SWALLOWED
+ Lall a poison control center or doctor immediataly for treatmenst advice.
*  Have persan sip o glass ol water if able 1o swealiow.
* Do not induge vomiting unless told to do so by a poson control center or doctor.
+ Do not give anything by mouth to an unconscious person.
IF ON SKIN OR CLOTHING
+  Take off contaminated clothing.
= Ringe skin immediately with plenty of water for 15-20 minutes.

= Calla Egsun contral center ar doctar for treatinen! adhics.
HAL

* Maove person o lresh air

* I pevson i not breathing call 911 or an ambulance, then give anificial respirathon, preferably mouth-to-mouth if possible,

*__Call a poison control center or doctor for further treatment advice.
HOT LINE NUMBER

Have the product container or labal with you when calling a poison control conter of doctos, or going lor treatment. You

midy alsD contact 1-500-B58-7378 (National Pesticide Information Center] for emergency medical treatment infarmation.

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

Caution, Hammiul it swallowed, alworbed theough skin oe inhaled. Avsid contact with skin, eves, o cluthing.
Awaid breathing spray mist, Wash thoroughly with soap and water after handling and bedore eating, drinking.
chewing gum, wsing fobaccn or using the odel. Remove and wash contantingind clothing before e
ENVIRONMENTAL HAZARDS
Pt berrestrial uses: Do nod apply dhmecily bo waber, o 1o areas where surface water ks present o 1o interidal ansas
bwtlons: thee mean high waler mark, Do not contaminate wates when disposing of equipment wash water o sinsate.
PHYSICAL AND CHEMICAL HAZARDS
FOR CHEMICAL EMERGENCY: spill, leak, fire, expasure, or accident call CHEMTREC 1-800-423.5 3000,
PERSONAL PROTECTIVE EQUIPMENT (PPE)
Applicators and inhee handlors st wear long pands, losng-sbeeved shirt, shoes plus socks, and chemical-
resistant glinas. Follow manulaciurers instructions for cleaning/maintaining PPE, W no such instrections for
witsluehbes, use iil:f{lrwﬂld Al bl wialicg. I';l‘!":l anid wash PPE !.l-‘-lh‘ll.‘l.h-l',.- Trearn oul b |1||.|||:!r1,-'.

USER SAFETY RECOMMENDATIONS
Users should:
* Remove PPE clothing immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing
* Remove PPE immediately after handling this product. Wash the outside of gloves before removing. As
siin as possshie, wash thormughly and change into clean clothing,

DIRECTIONS FOR USE

Il is a viokation of Federal Ly 1o use this product in a manner inconsistent with its labeling. Read entire Label
bedore using. Do not apply this product in a way that will contact workers or other persons, either directly o
through drift. Only protecied handlers may be in the area during application. For any fequirements specilic o
your State or Tribe, consult the State or Tribal agency responsible for pesticide regulation. Do nol apply this
prochuct through any type of irmgation systieny, Do not apply this product when ralning.

AGRICULTURAL USE REQUIREMENTS

Use this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR Pan
170, This Standard contains requirements for the protection of agricultural workers on farms, forests, nurseries,
and greenhouses, and handlers of agriculural pesticides. it contains requirenents for training, decontamina-
lia, notitcation, and emergency assistance. it also contains specific instructions and ENCERONS portaining o
the statements on this label about personal protective equipment (PPE), and restricted entry interval. The
recpairemients in this box anly apply to uses of this product that are covered by the Werker Protection Standased.

Do nest enter on allow worker entry into treated areas during the testricted entry interval (IREL of 4 hours.

PPE required for early entry 1o treated arcas that is permitted under the Warker Protection Standard and
that involves contact with anvthing that has been treated, such as plants, oll, or water, is:

Coveralls
Shfhu;_n-hl*. anf'fn.'-;
* Chemical-resistant gloves made of any waterprool matenial
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STORAGE AND DISPOSAL
Do not contaminate waler, food or feed by
storage or disposal. )
Pesticide Storage: Keep container tightly
closed when not in use.
Pesticide Disposal: Wastes resulting from the
use of this product mar be dis of on site
or at an ap waste disposal facility.
Container fandmg: Nonretillable container.
Do not reuse or relill this container. Triple
rinse (or equivalent) promptly after emptying.
Triple rinse as follows: Empty the remaining
contents into the application equipment or a
mix tg.gkland drain for 10 seconds aiter the
flow begins to drip. Fill the container ¥ full
with water and recap. Shake for 10 seconds.
Pour rinsate into application equipment or a
mix tank or store rinsate for later use or dispo-
sal. Drain for 10 seconds after the flow begins
to drip. Repeat this procedure two more
times. Then offer for recycling, if available, or
B;.nju:lgra or dispose of in a sanitary landiill, or
¢ incineration. Do not burn unless allowed
by state and local ordinances,
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BIOPESTICIDE REGISTRATION ACTION DOCUMENT

Laminarin
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U.S. Environmental Protection Agency
Office of Pesticide Programs
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1. EXECUTIVE SUMMARY

Laminarin 15 a common component of the human diet. It is a naturally occurring polysaccharide
carbohydrate (oliggosaccharide) found in all edible plants. It is a major constituent in cereal
grains, and is consumed as an intentionally added ingredient in many dietary supplemenis and
textunng agents. Laminann is typically extracted from brown algae, where it is present in great
quantity as a storage glucan — a carbohydrate food reserve that can be converted to glucose when
necessary.  The extraction results in a low-odor white powder, which is extremely nutrient rich.
Besides being the source for this biochemical pesticide, this algal extract is also a regular
imgredient in the Japanese diet. As a biochemical pesticide active ingredient, Laminarin
stimulates the natural defense reactions of agricultural crops such as fruiting vegetables, tomato,
eggplant, pepper, zucchini, cucurbits, watermelon, melons, grape, apple, pear, and strawberries
against such disease organisms as gray mold, powdery mildew, downy mildew, fire blight, and
bacterial spot. As a naturally occurring oligosaccharide, residues of the active ingredient are
indistinguishable from other naturally occurring plant oligosaccharides, In addition to the long
history of human consumption of Laminarin without known toxicological effect, data and
information submitted to the Agency in comjunction with the petition for the exemption from a
requirement of tolerance confirm that Laminarin is virtually non-toxic and poses no dietary risks
o humans.,

Acute, subchronic and developmental studies submitted in the application for registration
provided sufficient information to satisfy all mammalian toxicology data requirements. No
toxicological endpoints were established, and no adverse effects were observed with regard 10
mammalian health.

Because Laminarin is considered o be “toxicologically innocuous,” no residue studies are
required to support an exemption from the requirement of a tolerance. Laminarin’s low toxicity
profile notwithstanding, another justification for an exemption from the requirement of a
tolerance is the minimal likelihood of residues for this biochemical pesticide. Laminarin is
intended for application as a Systemic Acquired Resistance (SAR) inducer — a preventative mode
of action. As such, it is applied early in a crop’s life cycle — in its growing stages - to help build
immunity to disease organisms such as mold and bacterial imfection. And as a biochemical, it
biodegrades rapidly. Data indicate that the active ingredient is more than 65% biodegraded after
two weeks (MRID 47264954). Caleulations indicate that it would be largely biodegraded long
before any final application would be practicable. Accordingly, no significant exposures are
expected at the time of harvest.

Na dietary risks are expected with regard to the use of the active ingredient Laminarin.
significant dictary exposures (including exposures via drinking water) are not expected for the
active ingredient Laminarin, In the event of dietary exposure, the toxicological data demonstrate
that Laminarin is not toxic or pathogenic to mammals. It is a regular constiteent of the human
diet; and there have been no health effects associated with its consumption by people.
Furthermore, all data demonstrate that no acute, sub-chronic, chronic, immune, or endocrine-
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disrupting effects are associated with the use of the active ingredient. Accordingly, no harm to
infants, children, and the general U.S. population is anticipated with regard to dictary exposure.
Because of the nontoxic profile and the lack of expected residue of the active ingredient. the
risks associated with the proposed food uses of this active ingredient are expected to be
negligible.

The potential for aggregate, non-occupational exposure is expected to be insignificant as the
active ingredient is largely biodegraded within two weeks, and applications of Laminarin occur
carly in the growing season. Moreover, given a lack of acute toxicological endpoints and
because Laminarin is not known to share any structural similarity to any chemicals with common
mechanisms of toxicity, the likelihood of risks resulting from such de minimis exposures is
negligible.

Non-target organism and environmental fate data requirements were satisfied by valid studies.
Laminarin occurs naturally in the terrestrial environment, and is not associated with any known
detrimental effect. All information available to the Agency validates a non-toxic mode of action,
and a lack of adverse effect relative to non-target organisms,

In accordance with T-REX Model, the Individual Effects Chance Model Version 1.1 and the
non-target data submitted, the Agency has made a “No Effect” (NE) determination for direct and
indirect effects to any listed threatened and endangered species and their habitat as a result of the
proposed uses of Laminarin.

On October 1. 2009, EPA announced a new policy to provide a more meaningful opportunity for
the public to participate on major registration decisions before they occur. According to this new
policy, EPA will provide a public comment period prior to making a registration decision for, at
minimum, the following types of applications: new active ingredients, first food use, first
outdoor use, first residential use, and other actions for which we anticipate significant public
nterest. The registration application for Laminarin is for a “new active ingredient” whose
registration would result in a “first outdoor use™ and a “first food wse.” Therefore, consistent
with the new policy of making registration actions more transparent, the Agency provided a 30-
day comment period on the Laminarin application and EPA's preliminary risk assessment. EPA
did not receive any comments during the comment period.

EPA believes, based on the risk assessment and information submitted in support of the
registration of Laminarin, that it is in the best interests of the public and the environment to issue
the registration for Laminarin, The basis for this preliminary decision can be found in the risk
assessment for Laminarin, which is characterized in this BRAD. As discussed above, acute
toxicity data for Laminarin indicate a nontoxic profile. Laminarin does not demonstrate
subchronic or developmental toxicity, and it is not mutagenic or genotoxic. EPA has no
concermns for any non-target organisms exposed to Laminarin in accordance with approved label
directions. EPA has not identified any toxic endpoints for non-targel mammals, birds, plants,
Aquatic, or soil organisms. Nor are there concerns for any threatened and endangered species.
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Thus, given that Laminann has very low toxicity, and presents little if any risk 10 non-target
organisms, and data confirm its effectiveness as a Systemic Acquired Response (SAR) Inducer,
EPA concludes that it is in the best interests of the public and the environment to issue the
registration for Laminarin.

EPA reviewed data requirements for granting registration under Section 3{c{5) of the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA). It was determined that the
data’information submitted fulfilled current data requirements (refer to 40 CFR Subpant U §
158.2000),

1. ACTIVE INGREDIENT OVERVIEW
Common Name: Laminarin
Chemical Names: Oligosaccharide, Polysaccharide Carbohydrate, Glucan
Trade & Other Names: Laminarin
CAS Registry Number: 90M8-22-4
OPP Chemical Code: 123200

Type of Pesticide: SAR Inducer

[ll. REGULATORY BACKGROUND

On July 31, 2008, EPA published in the Federa] Register {Volume 74, Number 49) a notice
announcing that Laboratoires Goemar SA, Z.AC La Madeline, Avenue General Patton, 35400
Saint-Malo, France c/o SciReg, Inc. 12733 Director's Loop, Woodbridge, VA 22192, submitted
an application proposing to establish an exemption from the requirement of a tolerance for
residues of the biochemical pesticide, Laminarin, in or on all food commodities (PP# TE7276).
On March 16, 2009, EPA published in the Federal Register (Volume 74, Number 49) a notice
announcing that Laboratoires Goemar SA, Z.AC La Madeline, Avenue General Patton, 35400
Saint-Malo, France c/o SciReg, Inc. 12733 Director's Loop, Woodbridge, VA 22192, submitted
an application to register a pesticide product (EPA File Symbol 83941-E) containing a new
active ingredient (Laminarin) not included in any currently registered products. No comments
were received following the publication of either notice. In addition, on January 5, 2010, EPA
provided the opportunity for a 30-day comment period on the Agency’s draft risk assessment and
intention to register this pesticide product. EPA has not received any comment on this proposed
achion,
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A. CLASSIFICATION

Laminarin is a naturally occurring polysaccharide carbohvdrate present in most plants. With
regard to its active properties, it is considered to be a SAR inducer, bolstering plant defense
mechanisms, protecting plants against atlacks from mold, bacteria and fungi. It does not work
directly against pests, and 15 not associated with any toxic mode of action. Accordingly,
Laminarin is considered to be a biochemical pesticide due to its nontoxic mode of action to the
target pest, s natural occurrence in the environment, and its history of exposure to humans and
the environment without known toxicity,

B. FOOD CLEARANCES TOLERANCES

This active ingredient is being supported for food use. The Agency’s risk assessment finds no
evidence of dictary risk and supports Pesticide Petition# TE7276, which proposes to establish an
exemption from the requirement of a tolerance for residues of the biochemical pesticide,
Laminann, inor on all food commodities

IV, RISK ASSESSMENT

On October 26, 2007, the Agency issued a Final Rule in the Federal Register on the data
requirements o support registration of biochemical and microbial pesticides, and updated the
definitions for biochemical and microbial pesticides (72 FR 61002). The rule became effective
on December 26, 2007, The data and information evaluated for this Biopesticide Registration
Action Document (BRAD) were considered in light of these requirements.

Classifications for each data submission are assigned by EPA science reviewers and are an
indication of the usefulness of the information contained in the documents for risk assessment. A
rating of "ACCEPTABLE" indicates the study is scientifically sound and is useful for risk
assessment. A "SUPPLEMENTAL" rating indicates the data provide some information that can
be useful for risk assessment. The studies may have certain aspects determined not to be
scientifically acceptable (“SUPPLEMENTAL: UPGRADABLE™). If a study is rated as
“SUPPLEMENTAL: UPGRADABLE,” the Environmental Protection Agency always provides
an indication of what is lacking or what can be provided to change the rating to
“ACCEPTABLE.” If there is simply a "SUPPLEMENTAL" rating, the reviewer will often state
that the study is not required by the current 40 CFR Part 158, Both “ACCEPTABLE" and
“SUPPLEMENTAL” studies may be used in the risk assessment process as appropriate. An
“UNACCEPTABLE" rating indicates that new data need to be submitted.

For the acute toxicity data requirements, toxieity categories are assigned for providing the
appropriate precautionary labeling statement, based on the hazard(s) identified from studies
and/or other information submitted to the Agency in support of a pesticide registration. The
active gredient or particular product is classified into Toxicity Category [, IL, 111, or IV, where
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Toxicity Category | indicates the highest toxicity and Toxicity Category IV indicates the lowest
toxicity.

A. PRODUCT ANALYSIS ASESSMENT
1. Product Chemistry and Composition

Laminarin is a naturally occumng oligosaccharide that can be found in most plants. It serves
plants as a storage glucan - a carbohydrate food reserve - which breaks down into glucose and
provides energy when plants are stressed. Laminarin extract is derived from brown algae

{ Laminara digitata), and 15 a low-odor white powder. Because of its nutrient richness and
starchy character, Laminarin extract is commonly used as a dietary supplement, a food texturing
agent and an ingredient in some ethnic cuisines.

All product chemistry data requirements for Laminarin have been satisfied. As an active
mgredient, Laminarin extract is indistinguishable from the oligosaccharide that is produced
naturally in pants. The extract has a high degree of purity and contains no impurities of
toxicological significance. All data requirements for physical and chemical characteristics have
been adequately addressed.

2. Analysis and Certification of Limits

The submitted data satisfied the requirement for Analysis and Certification of Limits. Five batch
analyses and the analytical method used to determine the purity of Laminarin were examined and
determined to be acceptable by the Agency. The certified limits for the active and inert
mgredients fall within the ranges specified by OPPTS Guideline 830-1750.

1. Physical and Chemical Characteristics
The Agency has determined that the submitted data adequately describe the physical and
chemical characteristics of Laminann. Refer to Table 1 in Appendix A for The Series 830
physical and chemical properties.

B. HUMAN HEALTH ASSESSMENT

1. Toxicological Hazard Assessment
.-‘i.da:!unle mammahan toxicology studies were provided in support of the registration of
Laminarin for each data requirement. Acute toxicology data for Laminarin indicates that the
active ingredient is virtually non-toxic to mammals, and that there are no toxicological endpoints

relative to the use of Lamanarin as a SAR inducer. Accordingly, the data submitted demonstrate
that the proposed uses of Laminarin pose no significant risks to human health and support a
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finding of rcasonable certainty that no harm to the general LS. population, including infants and
children, will result from exposure to this active ingredient.

Refer to Table 2 in Appendix A for a summary of the Toxicity Data Requiremenis for this food
use petive ingredient.

a. Acute Toxicity — Tier 1 (40 CFR § 158.2050)

Acute Oral Toxicity = Rat [OPPTS Guideline 870 [ 100 Master Record Identification (MRID)

Numbers (Nos.} 47264930 and 47264943]: An acute oral toxicity study shows that the active
ingredient Laminarin has an LDs, of greater than 2000 mg/Kg in rats. This was the maximum
dose rate. There were no observed toxicological effects on the test subjects at the maximum
dose. The study supports the finding that this active ingredient poses no significant human
health risk with regard to food uses. The study was found “ACCEPTABLE" and Laminarin was
classified as TOXICITY CATEGORY 111 for this route of exposure when used as a SAR
inducer.

dcute Dermal Toxicity= Rabbits (OPPTS Guideling 8701 200; MRID Nos. 47264931 and
47264974} An acute oral toxicity study shows that the active ingredient Laminarin has an LD,
of greater than 5000 mp/Kg in rats, which is considered to be virually non-toxic. Data
substantiate the active ingredient’s relative dermal non-toxicity to both occupational users and
the general public.  The study was found “ACCEPTABLE" and Laminarin was classified as
TOXICITY CATEGORY 1V for this route of exposure when used as a SAR inducer,

Aente nhalation Toxicity (OPPTS Guideling 870,01 300; MRID Number (No . 472649321 An

acute oral inhalation study shows that the active ingredient Laminarin has an LCs, of greater than
1.02 mg/L in rats, which shows no significant inhalation toxicitv. This was the maximum dose
rate, and no toxicological effects were observed on the test subjects.  The study was found
“ACCEPTABLE" and Laminarin was classified as TOXICITY CATEGORY I for this route of
exposure when used as a SAR inducer,

oPp rrcrdell, 2 ; L4728
primary eye irritation study on rabbits demonstrated Laminarin to be non-irritating, There were
no observed effects for this route of exposure relative to the use of Laminarin,  The study was
found “ACCEPTABLE" and Laminarin was classified as TOXICITY CATEGORY 1V for this
route of exposure when used as a SAR inducer.

Erimary Dermal lrritation (QPPTS Guideling 870 2500: MRID No, 47264934): A skin irritation

study on rabbits demonstrated that Laminarin was not irmitating to the skin. The findings are
consistent with the other dermal studies and confirm that Laminarin is not toxic through this
route of exposure. The study was found “ACCEPTABLE" and Laminarin was classified as
TOXICITY CATEGORY IV for this route of exposure when used as a SAR inducer.
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Ski iz gefine 870 2600; MRID Nos, 47264935 and 47264978): Data
incheate Laminarin is not a dermal sensitizer.  However, any reported incidents may cause this
position to be reconsidered.

Subchronic Testing (OPPTS Guideline 870. 3100, 870.3250, 870 3465; MRID Nos, 47264937,
7264938 g 47264939): In accordance with footnote seven and eight in the Biochemical
Pesticides Human Health Assessment Data Requirements table in 40 CFR § 158.2050,
subchronic dermal and subchronic inhalation testing were not required for a lack of exposure.
Thiree subehronic oral tests were submitted in support of Laminarin’s food use. These studies
sabisty the data requirement for subchronic oral testing and indicate that Laminann has no
subchronic toxicological effect through the oral route of exposure. A 28-day oral toxicity study
found no toxicological effects regarding mortality, clinical observations, neurotoxicity
assessment, body weight, food consumption, hematology, clinical chemistry, organ weights, and
macroscopic or microscopic observations. The NOEL was determined to be 1,000 mg'kg/day. A
H-day oral toxicity study found no statistical difference in hematology, clinical chemistry, or
urinalysis between test subjects and the control. The NOEL was determined (o be 1,000
mg'kg/day. Another 90-day oral toxicity study also found no statistical difference in
hematology, climeal chemistry, or unnalysis between test subjects and the control. And the
NOEL was again determined to be 1,000 mg'kg/day. All subchronic oral toxicity studies
indicate that Laminarin is not subchronically toxic through the oral route of exposure.

Developmental Toxicity (OPPTS Guideline 870.3700: MRID Nos, 47264940 and 47264941}
Data submitted to the Agency satisfy the data requirement and support the Agency’s conclusion
that there is no risk of developmental toxicity associated with the new food uses. A prenatal
developmental toxicity study on rats found no significant reproductive effects or fetal
abnormalities, and established a NOAEL of 1,000 mg/kg/day. The findings suggest negligible
risk with regard to developmental toxicity,

ageniciry PPTS Guidelines 870 5100, 870 5300, 8705375 MRID Nas. 47264942,
4726493 and JF?HWJ'J Three genotoxicity studies (a Bactenial Reverse Mutation Test, and an
fn Vitro Mammalian Cells in Culture Assay) were performed on the active ingredient Laminarin
and satisfy the data requirement. The Reverse Mutation Assay showed that Laminarin did not
induce mutant colonies over expected background levels. The fn Fitro Mammalian Cells in
Culture Assay demonstrated that Laminarin did not damage chromosomes or the mitotic
apparatus of bone marrow cells. These mutagenicity studics are sufficient to confirm that there
im no expected dietary, occupational, or non-occupational risks of mutagenicity with regard to

aminann.

b. Acute Toxicity — Tier Il and Tier I11 (40 CFR § 158.2050)
The Tier Il studies listed below were the only higher Tier studies required for Laminarin. No

other studies were required based on a lack of acute toxicity in the Tier 1 studies and a lack of
exposure relative to its use pattern as a SAR inducer
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Develapmental Toxicity (OPPTS Guideline 870.3700: MRID No, 472649411 Tier Il data are
required on the active ingredient for developmental toxicity if there might be regular exposure o
women. In that ease, a second prenatal study using a different test subject is required. A second
prenatal developmental toxicity study on rabbits found no significant treatment-related
reproductive effects or fetal abnormalities, and confirmed a NOAEL of 1,000 mg/kg/day. Data
subnutted to the Agency confirm that Laminann poses negligible risk with regard 1o
developmental toxicity,

Mutagenicity Testing (OPPTS Guidelines 870 5385; MRID No. 47264944} Tier [ data are
required on the active ingredient for mutagenicity testing for the active ingredient. A bone
Marrow Micronucleus Assay indicated that no toxicity was noted in either sex at any dose up to
the limit dose of 2000 mg/kg. This mutagenicity study, in conjunction with the Tier |
mutagenicity studies, satisfies the data requirement for mutagenicity testing and is sufficient to
confirm that there are no expected dietary, occupational, or non-occupational risks of
mutagenicity with regard to Laminarin.

Invminnotoxicity Testing (OPPTS Guidelines 880, 3550: MRID No. 472649450 A waiver request

was accepted for immunotoxicity for the following reasons: 1) The potential for any
mmunotoxic effect is precluded by the Laminarin’s biodegradability. 2) Laminarin is not
structurally related to any known immunotoxic chemical. 3) There is a long history of the
consumpiion of Laminarin without known immunotoxicological incident. 4) The toxicological
profile in acute toxicological studies, subchronic studies and developmental studies does not
suggest any immunotoxicity. All information points to the lack of dietary risk posed by the
immunotoxicity of Laminarin residues, and supports the exemption from the requirement of a
tolerance.

¢. Effects on the Endocrine System

EPA 15 in the process of issuing test orders for endocrine effects. The schedule for issuance of
test orders, and details regarding status is available at hitp:/‘'www epa.gov/endol. EPA has also
established a docket for the test orders in www,regulations.gov under docket number EPA-HQ-
QOPP-2009-0634,

Data required under the test orders will provide information to help EPA identify whether
chemicals have the potential to interact with the estrogen, androgen, and/or thyroid hormone
systems, which regulate growth, metabolism, development, and reproduction. The data
generated from the screens will provide robust and systematic scientific information that will
help EPA identify whether additional testing is necessary.

Laminarin is a naturally occurring carbohydrate present in our fruits and vegetables. To date,

there 1s no evidence to suggest that our natural exposure to Laminarin affects the immune
system, functions in a manner similar to any known hormone, or that it acts as an endocrine
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disruptor. Moreover, the use of Laminarin is not expected to result in any significant exposures,
eflectively obviating any opportunity for negative effects on humans or the environment.
Therefore, it 15 unlikely that Laminarin will have estrogenic or endocrine effects.

Because there 15 no available evidence demonstrating that Laminarin is an endocrine disruptor,
the Agency is not requiring information on the endocrine effects of Laminarin at this time.
However, the Endocrine Disruption Screening Program (EDSP) has established a protocol,
which guides the Agency in selecting suspect ingredients for review; and the Agency reserves
the right to require new information, should the program require it. Presently, based on the lack
of exposure and the negligible toxicity profile of the extract, no adverse effects to the endocrineg
or immune systems are known or expected.

2. Dose Response Assessment

Mo toxicological endpoints were identified; therelore, a dose response assessment was nol
required.

3. Dietary Exposure and Risk Characterization

Exposure to residues of Laminarin on foods is expected to be negligible; and even in the event of
dictary exposure, no dietary risks are anticipated. Data submitied to the Agency show that
Laminarin 15 65% to 71% biodegraded within two weeks, and that it hyvdrolyzes very rapidly into
glucose. Because apphications tend to occur earlier in the growing season (due to its mode of
action as a SAR mducer), and given its short-lived presence on crops, no significant pesticidal
residues are anticipated for harvested foods. Even in the event of exposure to residues, however,
no dietary risks are anticipated. Acute, subchronic, and teratogenicity studies support its non-
toxic profile. It is already present in the human diet — especially in cereal grains - without any
known detrimental effect. Furthermore, it is approved by US FDA as a food additive, a dietary
supplement and a texturing agent in processed foods in quantities greater than any expected
pesticidal residues. There is no information in the public literature suggesting any health issues
to either ammals or plants relative to this compound. In sum, no dietary exposure is expected;
and any potential dietary exposures would not be expected to pose any quantifiable risk, due to
1 nontoxic profile.

4. Drinking Water Exposure Risk Characterization

Residues of Laminarin are not expected to be present in drinking water. Applications of
Laminarin are made directly to terrestrial crops. These residues biodegruade rapidly, and are not
expected 1o percolate through soil. Even in the event of an errant spray drift or an extraordinary
rainfall event, Laminarin does not persist in water due to its rapid hydrolyzation into glucose,
Moreover, rsks from a miniscule aquatic exposure would be negligible, given Laminarin’s
nontoxic profile. Altogether, drinking water exposure is not expected to pose any quantifiable
risk due to a lack of residues, and the nomtoxicity of Laminarin.
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5. Acute and Chronic Dictary Exposure and Risks for Sensitive Subpopulations,
Particularly Infants and Children

Dietary exposure to humans, including infants and children, are considered negligible with
regard to the pesticidal use of Laminarin. Because Laminarin is mostly biodegraded within two
weeks and applications of Laminann tend to occur carlier in the growing season with a minimum
of ten day intervals between applications, no significant residues of Laminarin are expected on
foods. Additionally, Laminarin is known to hydrolyze in water relatively rapidly, and so what
few residues might exist at harvest would be degraded into glucose during processing. In the
event that there are any residues, acute toxicity studies indicate that Laminarin has negligible
toxicity. It is ubiquitous in nature and present in all edible plants, and there is no history of
toxicological incident involving its consumption. [is use is approved by FDA as a food additive,
a dietary supplement and as a texturing agent for processed foods, While no dietary exposures
are expected, the Agency has determined there is a reasonable certainty of no harm to the general
LIS population, mcluding infants and children, from exposure to this active ingredient.

6. Oeccupational, Residential, School and Day Care Exposure and Risk
Characterization

As an agricultural pesticide, some occupational exposure to Laminann ¢an reasonably be
expected. Such occupational exposures are expected to be insignificant because - by virtue of
Laminarin’s mode of action as a SAR inducer - applications are directed and infrequent. The
insignificance of any exposure is even more pronounced for residential, school, or dayeare areas,
Even n the event of incidental exposure, health risks 1o humans, including infants and children,
are considered negligible, given Laminarin's nontoxic profile,

a. Occupational Exposure and Risk Characterization

Occupational exposures are expected to be minimal, As a biochemical with a preventative mode
of action, applications of Laminann will tend to be limited (o early in the growing season when it
can best bolster plant defenses: and applications are expected to oecur at more infrequent
intervals than most other pesticides, as SAR induction requires time to be actualized in the
plants. Also, foliar applications are expected for the substance to be most effective, further
diminishing the chance of spray drift associated with area-wide sprays, Regardless, requirements
for the use of appropriate personal protective equipment and precautionary statements are
required on product labels to mitigate any potential risks to pesticide handlers due to prolonged
exposure, But, even in the event of occupational exposure, any health risks associated with
regular exposure seem unlikely. Humans have long consumed Laminarin in fruits and
vegetables with no history of detrimental effects. Moreover, Laminarin has been approved by
FDA as a food additive and for use in ointments, suggesting a lack of risks for both the oral and
the dermal routes of exposure. And with regard to pesticidal applications, all acute, subchronic,
and developmental toxicity data submitted in support of this application for Laminarin confirm
its lack of toxicity through all routes of exposure. Because of a lack of likely exposure to
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residues and a well established nontoxic profile for Laminarin, no occupational risks are
expected with regard to the use of this active ingredient.

b. Residential, School, and Daycare Exposure and Risk Characterization

The Agency does not expect any risks to children (or adults) in any of these environments, Duc
to the agriculiural use pattern of Laminarin, the potential for significant exposure is negligible.
Even in the remote cvent of incidental residue, the active ingredient has a nontoxic profile for all
routes of exposure and a long history of consumption without incident. Due to limited exposure
scenaros and negligible toxicity hazards, no risks are expected relative to these exposure
SCenaros,

7. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and
Inhalation

The potential for aggregate exposure is expected to be insignificant. Directed Laminarin spray is
not expected to result in significant amounts of respirable mist, and is not anticipated to be in
non-occupational environments at all. Likewise directed foliar applications. are not likely to
result in dermal exposures, especially in non-occupational environments. The chance of
significant incidental residues, which could be consumed are also slight, Given a lack of any
significant non-occupational exposure, a lack of concern regarding its naturally occurring
background levels, and a lack of any acute toxicological endpoints for Laminarin, the aggregate
eXposure scenario presents no significant concemns for risk.

8. Cumulative Effects

Pursuant to FFDCA section 408{b)(2)(D) v), EPA has considered available information
concerning the cumulative effects of Laminarin residues and other substances that have a
common mechanism of toxicity. These considerations include the potential for cumulative
effects on infants and children of Laminarin residues and other substances with a common
mechanism of toxicity, Because Laminarin has a long history of dietary consumption without
ncident, and because no toxicological endpoints have been established, the Agency concludes
that Laminarin does not share a common mechanism of toxicity, and that there are no cumulative
effects arising from Laminarin residues in or on food commodities.

9. Risk Characterization
The Agency considered human exposure to Laminarin in light of the relevant safety factors in
FOPA and FIFRA. A determination has been made that no unreasonable adverse effects to the

U.S. population in general, and to infants and children in particular, will result from the use of
Laminarin when label instructions are followed.
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C. ENVIRONMENTAL ASSESSMENT

1. Ecological Hazards (Relative to the Biochemical Pesticides Nontarget Organisms
and Environmental Fate Data Requirements - 40 CFR § 158.2060)

Mon-target organism and environmental fate data requirements were satisfied by submission of
studies. Laminarin is known to occur naturally in the terrestmial and aguatic environment, and is
not associated with any known detrimental effect. All information available to the Agency
validates a non-toxic mode of action, a lack of persistence in the environment, and a lack of
adverse effects relative to non-target organisms.

In accordance with T-REX Model and the non-target data submitted, the Agency has made a “No
Effect” (NE} determination for direct and indirect effects to any listed threatened and endangered
species and their habitat as a result of the proposed uses of Laminarin.

Avign Testing (OPPTS Guidelines 850 2100, 850 2200; MRID Nos. 47264950 and 47264951 ):
No avian toxicity is expected with regard to the pesticidal use of Laminarin. In an acute oral
toxicity study, groups of bobwhites were administered single oral doses ranging up to 2000
mg/kg body weight Laminarin, They were observed for 14 days. There were no mortalities and
no signs of adverse effects - all birds appeared healthy during the test, and macroscopic
examination revealed no abnormalities in any birds. The acute oral LD, was =2000 mg/kg. the
highest dose tested. In a dietary toxicity study on bobwhites, groups of chicks were provided a
Laminarin-dosed diet for 5 days, at concentrations ranging up to 5000 ppm per feeding. The diet
was maintained for 5 days. There were no treatment-related effects on mortality, body weight, or
feed consumption, and no clinical signs of toxicity. The dietary LD, was determined to be
=3(MH} ppm. A lack of toxicological endpoints suppors the conclusion that Laminarin is
nontoxic to birds.

Aguatic Organism Testing (OPPTS Guidelinegs 8501010, 830.1073, 830 3400: MRID Nas,
7204947, 7264948, 4T264949, and 47264953): No nisks are expected with regard to the

exposure of aquatic organisms to Laminanin, Aquatic exposure is unlikely due to the rapid
odegradation and hydrolysis of Laminarin. But in the event of aguatic exposures, no hazards
are expected for aquatic organisms. In an acute toxicity test, groups of Daphnia magna were
exposed to concentrations of Laminarin up to 100 mg/L Laminarin. No daphnid mortality or
immobility was seen in any of the test groups after 24 or 48 hours. In this study, the 48-hr NOEC
and EC, were each =100 mg/L, and the LOEC and EC,, were =100 mg/L. In an acute toxicity
test, groups of zebrafish were exposed to a nominal concentration of 0 or 100 mg/L Laminarin
for 96 hours. No mortality or adverse clinical signs were seen at any intervals or in any of the test
groups. The 96-hr LC,, for Laminarin in Zebra Fish was =100 mg/L. In a second toxicity test,
groups of Rainbow Trout fry were exposed to a nominal concentration of 0 or 100 mg/L
Laminarin for 96 hours. No mortality or adverse clinical signs were seen in any of the test
groups. The 96-hr LC,, for Laminarin in Rainbow Trout was =100 mg/L. A 72-hour laboratory
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study was conducied to determine the effects of Laminarin {100 mg/L, nominal) on the growth of
the unicellular freshwater green algae. An unireated control was also included in the test. At test
end, cell growth and density were similar in the test material and control group. The 72-hour
EbCy; and ErCy, for HI 1 were =100 mg/L, and the NOECb and NOECr were >100 mg/L. The 4
studies altogether confirm a lack of toxicological endpoints, and indicate that Laminarin is
nontoxic 1o aquatic organisms

t Plant Testing (OPPTS Guidelines 850,400 : The data requirement was
satisfied by information demonstrating a lack of hazard to non-target plants relative to the active
ingredient’s mode of action. The active ingredient is to be directed at agricultural crops;
incidental residues would be negligible. To the degree that there is incidental exposure,
Laminarin has been shown to have a non-toxic mode of action relative to plants. Asa SAR
inducer, Laminarin bolsters plant health. Accordingly, Laminarin would actually be expected 1o
have a srengthenimg effect on non-target plants.

Nen-Target Insect Testing (OPPTS Guideling 880.4350, 850.3020); MRID Nas, 47264979 aind

47264932): Data indicate that the residues of Laminarin pose no risks of foxicity to non-target
msects. In a laboratory study, groups of male and female adult parasitic wasps were exposed for
48 hours to 37 g/l Laminarin spraved on glass plates at varying rates up to10.0 L/ha. Some
1ssues of loss of fecundity were observed at the highest dose; but none were observed at the
doses that were in line with the expected applications of the active ingredient. (The dose at
which there was a loss of fecundity was 10x greater than expected residues of Laminarin at the
time of pesticidal application.) There was no statistically significant difference in mortality
between the treated wasps and the untreated control groups. Limit tests were conducted to
determine the acute oral and acute contact toxicity of Laminarin to the Honey Bee. Both tests
used a nominal dose of 100.00 pg Laminarin/bee, In the oral toxicity test, groups of caged bees
were provided the test material in a 50% wi/v sucrose solution for six hours, and then monitored
for mortality at intervals up to 48 hours. After 48 hours, there was no difference in mortality of
the untreated control and test material groups. In the contact toxicity test, bees were anesthetized
with carbon dioxide and received an individual application of Laminarin to the ventral thorax. In
this test, the 48-hr oral voxicity LD, for Laminarin was >118.64 pg/bee, and the 48-hr contact

toxicity LD, was =100.00 pg'bee. Data indicate that exposures to Laminarin are not expected 1o
result in any adverse effects to non-target insects.

2. Environmental Fate and Ground Water Data

The need for environmental fate and groundwater data was not triggered because results of the
acute toxicity assessment did not trigger any additional Tier [ studies.

3. Ecological Exposure and Risk Characterization

The use of Laminarin is not expected to result in significant ecological exposures: and to the
degree that there are any incidental exposures, all data on file with the Agency demonstrate that
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Laminarin is nontoxic to non-target organisms. Laminarin is intended 1o be applied directly to
crops early in the growing season at bi-monthly intervals. Biodegradability data show that it
does not persist, and that it hydrolyzes rapidly. (Laminarin is 65-71% biodegraded within two
weeks. ) When used according to the proposed label directions, no direct exposures are expected
for non-target orgamisms. Laminarin is a naturally occurring carbohydrate. Its presence in the
environment has no known toxicological effect on animals or plants. Data submitted 1o satisfy
the non-target organism data requirements confirm Laminarin's lack of ecotoxicity. No adverse
effects were observed on plants, insecis, mammals, avian species and aquatic organisms; and no
toxicological endpoints were identified for any of these organisms. No risks are expected to the
environment with regard to the pesticidal use of Laminarin.

4. Threaiened and Endangered Species Assessment

Based on the available data, a No Effects (NE) determination was made for Laminarin on
threatened and endangered species when Laminarin is applied to crops as a SAR inducer. The
Agency notes that all non-target organism data indicate no toxicity o non-targel organisms.
Laminarin has a non-toxic mode of action, which precludes toxic effects on plants. And
Laminarin is intended to be applied as an agricultural product; accordingly exposures to
threatened and endangered species are expected to be neghgible. The Agency used its T-REX
Muodel and its Individual Effects Chance Model Version 1.1, in conjunction with data submitted
on non-target organisms to quantifiably estimate the chance of risk to endangered/threatened
avian and aquatic species from exposure to Laminarin. These values (avian risk at 1 in 294,000
and aquatic risk at | in 418,000,000} suggest that Laminarin should not cause toxic risk o
endangered/threatened species. The calculated RQ values for endangered/threatened terrestrial
(RQ = 0.00} and aquatic species (RQ = 0.0045) are below the Agency’s LOCs of 0.1 and 0.5,
respectively, supporting the Agency’s finding that exposure to Laminarin will have No Effect
(NE) on threatened and endangered species,

V. ENVIRONMENTAL JUSTICE

EPA secks to achieve environmental justice, the fair treatment and meaningful involvement of all
people, regardless of race, color, national origin, or income, in the development, implementation,
and enforcement of environmental laws, regulations, and policies. To help address potential
environmental justice issues, the Agency seeks information on any groups or segments of the
population who, as a result of their location, cultural practices, or other factors, may have
atypical, unusually high exposure to Laminarin, compared to the general population. Please
comment 1l you are aware of any sub-populations that may have atypical, unusuaily high
exposure compared to the general population.
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VI. RISK MANAGEMENT AND REGISTRATION DECISIONS

A. Determination of Eligibility

Section 3(c){5) of FIFRA provides for the registration of new active ingredients if it is
determined that (A) its composition is such as to warrant the proposed claims for it; (B) its
labeling and other materials required to be submitted comply with the requirements of FIFRA;
(C) it will perform its intended function without unreasonable adverse effects on the
environment; and (D) when used in accordance with widespread and commaonly recognized
practice it will not generally cause unreasonable adverse effects on the environment.

The four criteria of the Eligibility Determination for Pesticidal Active Ingredients are satisfied by
the science assessments supporting products containing Laminarin. Such products are not
expected to cause unrcasonable adverse effects, and are likely to provide protection as claimed
when used according to label instructions. Therefore, EPA concludes that Laminarin is eligible
for registration for the labeled uses.

B. Regulatory Decislon

On October 1, 2009, EPA announced a new policy to provide a more meaningful opportunity for
the public to participate on major registration decisions before they occur. According to this new
policy, EPA intends to provide a public comment period prior to making a registration decision
for, at minimum, the following types of applications: new active ingredients; first food use; first
outdoor use; first residential use; and other actions for which the Agency anticipates significant
public interest. Accordingly, this pesticide was subject to a 30-day comment period as a new
active ingredient with both food uses and outdoor uses. No comments were received during that
comment period.

At this time, EPA believes, the data submitted fulfill the requirements of registration for products
containing Laminarin for use as a SAR inducer. Acute toxicity data for Laminarin demonstrate
that it is toxicity category I1l and IV for all routes of exposure. (No toxicological endpoints were
established.) Data confirm that Laminarin does not demonstrate subchronic or developmental
toxicity, and it is not mutagenic or genotoxic. EPA has no concemns for any non-target
organisms cxposed to Laminarin in accordance with its approved uses. EPA has not identified
any toxic endpoints for non-target mammals, birds, plants, aquatic, or soil organisms; nor are
there concemns for any threatened and endangered species. Given, the non-toxic character of
Laminarin, EPA supports its registration under Section 3(c) 5) of the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA). Refer to Appendix B for product-specific information.

. Conditional/Unconditional Registration

All data requirements are fulfilled and EPA has determined that an unconditional registration for
Laminarin is warranted under Section 3(ci5) of FIFRA.
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C. Labeling

Before releasing pesticide products containing Laminarin for shipment, the applicant is required
to provide appropriate labels.

VIL. ACTIONS REQUIRED BY THE REGISTRANT

The Agency evaluated the data submitted in connection with the initial registration of Laminarin

and determined that these data fulfill current registration guideling requirements. No additional
data are required to be submitted to the Agency at this ime. Additional data may be required for
new uses and/or changes to existing uses.

Mot withstanding the information stated in the previous paragraph, it should be clearly
undersiood that certain, specific, data are required to be reporied io the Agency as a requirement
for mamtaining the Federal registration for a pesticide product. A brief summary of these types
of data are listed below.

A. Reporting of Adverse Effects and Hypersensitivity Incidents

Reports of all incidents of adverse effects to the environment must be submitted to the Agency
under the provisions stated in FIFRA, Section 6{ap2).

Additionally, all incidents of hypersensitivity (including both suspected and confirmed incidents)

must be reported to the Agency under the provisions of 40 CFR Part 158.2140 OPPTS Guideline
reference number 885.3400,

VIIL GLOSSARY OF ACRONYMS AND ABBREVIATIONS

BPFPD Biopesticides and Pollution Prevention Division
BRAD Biopesticide Registration Action Document
CFR Code of Federal Regulations

em’ cubic centimeter

CSF Confidential Statement of Formula

i degrees Celsius

EDSP Endocrine Disruptor Screening Program

EDSTAC  Endocrine Disruptor Screening and Testing Advisory Committee
EPA Environmental Protection Agency (the “Agency™)

FFDCA Federal Food, Drug, and Cosmetic Act

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FQPA Food Quality Protection Act
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FE

£

kg

L
LDsy

MRID No.
g

mlL.

MP
MPCA
NE
NIOSH
QPP
OPPTS
PCR
PPE
TGAI

Federal Register

gram

kilogram

liter

median lethal dose. A statistically derived single dose that can be expected
to cause death in 50% of the test ammals when administered by the route
mdicated (oral, dermal, or inhalation). It 1s expressed as a weight of
substance per umt weight of animal (e.g., mg'ka).

Master Record Identification Number

milligram

milliliter

manufacturing-use product

microbial pest control agent

“No Effect”

National Institute for Occupational Safety and Health

Office of Pesticide Programs

Office of Prevention, Pesticides, and Toxic Substances

polymerase chain reaction

personal protective equipment

technical grade of the active ingredient
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APPENDIX A - BIOCHEMICAL PESTICIDE DATA REQUIREMENTS

TABLE 1. Physical/Chemical Properties for Laminarin
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TABLE 1.0 Physical and Chemical Properties for pure TGAI Laminarin®

Guideline | Property Description of Result Methods

Reference

N,

8306302 Color White MEID 47264908

BI0.6303 Physical State Powder MRID 47264508

830.6304 | Odor Low odor MRID 47264908

E30.6313 | Stability Stable after 14 days at 34°C in the MRID 47264909

presence of aluminum acetate or
aluminum
8306314 Oxidation/Reduction: | No oxidizing properties MRID 47264911
Chemical
Incompatibility
830.6315 Flammability None flammable; neither development | MRID 47264812
nor ignition of gas were observed after | MRID 47264913
contact with water. An exothermic MRID 47264914
reaction was observed a1 236°C23°C
(mean value). No self-ignition
temperature was recorded up to 420°C.

Bi0.6316 | Explodability Not explosive MRID 472649135,
checking heat, friction,
and shock sensitivily

B30.6317 | Storage Stability Not required for TGAI

BI06319 Miscibility Mot applicable, product is not an

emulsifiable liquid and will not be
diluted with petroleum solvents,

830.6320 Corrasion Mot required for TGAI

Characteristics
R30.6321 Diclectric Breakdown | Not required for TGAI
Volrage
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TABLE 1.0 Physical and Chemical Properties for pure TGAI Laminarin®

Guideline | Property Deseription of Result Methods

Reference

Ma.

E30.7000 pH G 255002 3t 23.2°C (1% wiv) MEID AT2645920, by
pH meter and a glass
clectrode

B3I0.7100 Wiscosity Not required for TGAL

8107200 | Melting Range No melting point could be determined. | MRID 47264916, by

The test material became yellow at 204- | using an

213C, then it turmed brown at 216- Electrothermal £103
225.2C. Atabout 310.6-316.2C, the test | apparatus

material was completely retracted and

blacked colored. The test material

probably degraded dunng the test.

830.7220 | Boiling Range The test material is a powder.

B30 730D Relative Density D, = 1.51540.04 - 1.50240.06 MEBID 47264917 and
47264918, by
pyvenometric method

B30.7170 Diszaciation Constant in | Can not be determined.

Water

8307350 Partiteon Coelficient LogP=-1.6 MRID 47264928, by
shake Mask method

B30, TR0 Woater Sobubility = 88,6 g/l ar 20°C; MRID 47 264919

< 10 mp/L (n-hepione); MRID 47264921
< 10 mg'L ot 20°C (xylene, 1,2- MRID 47264922
dichlorosethune, and ethyl acetate); MEID 47264021
60 me'L (maethanol),; MEID 47264924
21 mg/L at 20°C (acctone) MRID 47264925
MRID 47264520
by flask method

830.7950 Vapor Pressiire <2.6x 107 Pam 25°C MRID 47264927, using
o vapor pressure balunce
sysicin

TABLE 2. Toxicity Data Requirements Summary

Table 2. 0 Toxicological Resulis/ Category
Guideline # Results Toxicology MRID Study Conclusion
Test Category

BT0.0 100 LDay=2,000 mg'kg 27264930 Acceplable

Acule Ciral 1] 47264943
TET0.1200 LD w=5,000 mg/kg 47264931 Aceeptahle
_Acute Dermal 1% 47264974

87013060 > 1.02 mgl 37264932 Acceptable ]
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Table 2. 0 Toxicological Resulis/ Category

Guideline # Resulis/Toxicology MRID Study Conclusion
Test Category
Acute Inhalation {1}
B0 2400 Non frritating 47264933 Acceptable
Primary Eve Irritation v 47264976
B0.2500 Mon- mritating AT264934 Acceptable
Primary Dermal %
Irritation-Rabbits
RT0.2600 Not a sensitizer 47264013 Acceplable
Dermial Sensitization A% 47264978
Acute Subcutaneous LDy=1,000 mg'kg 47264936 Acceptable
70,3050 NOEL=1.000 mgkg/day 47264937 Acceplable
28 day Oral Toxicity-
Rat
703100 NOEL= 000 mgikg/day AT264938 Acceptable
90 day Oral Toxicity-
| Rat

E70.3150 NOEL=1,000 mg/kg/day 47264019 Acceptable
Subchronie Oral
Toxicity (gavage) - Dog
870.3700a Maternal NOEL = 1,000 47264940 Acceptable
Prenatal Developmental | mg/kg/day
Toxicity Study - Rat Developmental NOEL =

1,000 mp/kg/duy
BT03T00b Maternal LOAEL = 1,000 47264941 Accepiabie
Prenatal Developmental | mp'kg/day
Toxbeity Study - Rabbit | Developmental LOAEL =

1000 mgkgiday
BT0.5100 There was no evidence of 47264942 Accepiable
Hacterial Reverse induced mutant colonies
Mutation Test over background
ET0. 5300 There was no evidence of 47264943 Agceptahle
fn Firre Mammalian induced mutant colonies
Cells in Culture Gene over hackground.
Mlutation Assaw
8705395 Mo toccichty was nioted in 47264944 Accepiable
Bone Marrow cither s¢x at any dose up
Micronucleus assay in tor the lemir dose of 2000

| mouse mipkg bw
870.7800 Waiver Request 47264945 Acceptable
Immunoboxecity
TABLE 3. EcoToxicity Data Requirements Summary
Table 3.0 Ecotoxicity Data
Guideline # Results/Toxicology MRID Study
Test Category Conclusion

3501010 ECsq =100 mg/L. 47264947 | Acceptable |
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Laminarin

Page 30
Biopesticide Registration Action Documem

recomimends an application
rate of 9.7 to 144 ax's, which
ihe reviewer caloulates v be
equivalent to 0.7 to 1.05 L/ha,
wiell below the 100 L'ha rate
at which fecundity was
affiected.

Table 3.0 Ecotoxicity Data
Guideline # Results/Toxicology MRID Study
Test Category Conclusion
Acute Toxicity Test, Daphnids
850,1075 96 hr LCsy =100 mg/L. 47264948 |  Accepiable
Acute Toxicity Freshwater Fish
Danio revig
850,1075 B-br LCgg > 100 mg/L., 4726499 | Accepiable
Fish Acute Freshwater
Rainberw Trowt
Oncarhvieting ankiss
850.2100 LDsp =2000 mg'kg 47264950 |  Acecpuable
Avian Acute Oral Toxicity
| Bobwhite (Calimus virgintanis)
§50.2200 LC s 5000 ppm 47264951 | Acceptable
Avian Dictary Toxicity
Bobwhite { Coliaus virpiniomes)
8503020 LDsp >118.64 pghec 47264952 | Acceptable
Acute Contact Toxicity 48-hr contact LDvg > 100,00
Honey bee (Apix mellifera) ugbee
8505400 EiCsp, ECop, NOECh, and | 47264951 |  Acceptable
Algal Toxicity, Tiers 1 and I1 MNOECE for the test materind at
Gm 'I!E-E ‘wmﬂm fﬂ?f{mﬂfm. Hp 43. -II'Id 12 I'HHI:I'I Wele
each =10 mg/L
B350 Biodegradation wn the AT264954 Accepiable
Bindegradalility reference mnterml and toxicity
controls was T1% and 65%,
respectively, after 14 days,
Laminarin wos concluded 1o
be readily biodegradable
under the test conditions. =
S80.4250 Exposune to 100 Liha of the 47264979 Acceptable
MNontarget Insect Testing test material did segnificantly
fower the fecundity of 4.
rhapalosiphi females
compared to the untreated
conirel, However, the product
label for Vacciplant
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DATA EVALUATION RECORD

LAMINARIN
(PHYCARINE" 96551)

STUDY TYPE: ACUTE ORAL TOXICITY - RAT (870.1100)
MRID 47264930

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
COne Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxiwcology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge Mational Laboratory
Oak Ridge, TN 37831
Task Order No. 08-025

Primary Reviewer:

Susan Chang, M.S. Signature:
Drate:

Secondary Reviewers:

H. Tim Borges M.T(AS.CP.). PhD. DABT, Signature:
Date:

Ross, M.S.. Gro Signature:

Date:

Quality Assurance:

Lee Ann Wilson, M.A. Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Ciak Ridge Mational Laboratory managed md operated by UT-Dattells, L., for the U5, Departiment of Cocrgy
under Contract Mo, DE-ACDS-000R22725.
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DATA EVALUATION RECORD

EPA Secondary Reviewer:

STUDY TYPE:
MRID NO:

DP BARCODE NO:
CASE NO:
DECISION NO:
TEST MATERIAL:
PROJECT NO:
SPONSOR:

TESTING FACILITY:
TITLE OF REPORT:

AUTHOR:
STUDY COMPLETED:

GOOD LABORATORY
PRACTICE:

CONCLUSION:

CLASSIFICATION:

Acute Oral Toxicity - Rats (OPPTS 870.1100)
472645930

DP 352311

Nt reported

385327

Phycarine® 96551 (EPA Reg. No. 83941-R)
20010618 ST

Laboratories GOEMAR 5.A., Z.A.C. La Madeleine -
BP55, 35413 Saint Malo Cedex, France

CERB, Chemin de Montifault, 18800 Baugy, France

Acute Toxicity Study, Safety Test in the Rat by the Oral
Route

L. Baudet
January 9, 2002
GLP Compliant

The oral LI}s; for male, female, and combined rats was
greater than 2000 mg/kg.

ACCEPTABLE - TOXICITY CATEGORY Il

—
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L. STUDY DESIGN:
1. Test Material: Phycarine® 96551

2. Test Animals: Ten male and ten female Sprague-Dawley (SPF) rats were received from
IFFA CREDO specialized breeding establishment (Domaine des Oncins, St Germain Sur
L'arbresle, BP 0109, 69592 L arbresle cedex, France and weighed 146,7-167.2 g (males) and
| 18.8-130.0 g (females) on the day of dosing. The young adult animals, 6-7 weeks old, were
housed (5/sex/group) in standard size cages. The animals were fed UAR A 04C10 foodstuff
(Usine d’Alimentation Rationelle -7, rue Gallieni - Villemoisson — 91360 Epinay-Sur-Orge -
France). Filiered tap water was available ad libirum. The environmental conditions of the
animal room were as follows: temperature, 19-23°C; relative humidity, 45-65%; air changes,
10 per hour; and photoperiod, 12 hour light/dark cycle.

3. Methods: Rats were identified by car clip: Males: Nos. 972350 to 972354 (control group)
and 972355 to 972359 (test group) and Females: Nos, 972360 to 972364 (control group) and
Q72365 1o 972369 (test group) and were acclimated for six days and fasted overnight prior to
dosing. The test material (2000 mg/kg body weight) as a suspension in water was dosed by
gavage (Table 1). The control animals received water (10 mL/kg) under the same condition
as treated animals. Body weight was recorded day of randomization, prior to dosing, and on
days 3, 7, and 14. The test animals were observed for mortality and clinical signs of toxicity
during the first several hours post-dosing and at least daily for 14 days. All animals were
necropsied.

M. RESULTS:

1. Mortality: All rats survived the study.

TABLE 1. Doses, mortality/animals ireated

Dosc {mig/kg) Males Females Combined
i s 0rs 10
2000 L T 0's 0140

Draka taken from p |4, MR AT260930

2. Body Weight: All rats gained weight throughout the study.
3. Clinical Observations: No clinical signs were noted from any animal throughout the study.
4. Gross Necropsy: No macroscopic organ or tissue abnormality was noted at necropsy.

I, DISCUSSION:

The oral LDs; for male, female, and combined rats was greater than 2000 mg/kg. This places
Phycarine™ 96851 in TOXICITY CATEGORY III. The packet classification is
ACCEPTABLE.

L]
Page 63 of 205


banderson
Line


DATA EVALUATION RECORD

LAMINARIN
(H11, BATCH NO. 99524)

STUDY TYPE: ACUTE DERMAL TOXICITY - RAT (870.1200)
MRID 47264931

Prepared for
Biopesticides and Pollution Prevention Davision
Office of Pesticide Programs
LS. Environmental Protection Agency
One Potomac Yard
2777 South Crystal Dnve
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Seiences Division
Oak Ridge National Laboratory
Oak Ridge. TN 37831
Task Order No. 08-025

Primary Reviewer:

Susan Chang, M.S, Signature:
Date:

Secondary Reviewers:

H. Tim Borges. M.T{A.S.C.P.). Ph.D. D ARB.T, Signature:
Date:

Robert H, Ross, M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M.A. Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Qak Ridge Mational Laboratory mansged and operated by UT-Bauglle, LLC., for the U.S. Dopartment of Bncigy
under Contract No, DE-ACOS-000R22725,

Page 64 of 205



DATA EVALUATION RECORD

EPA Secondary Reviewer:

STUDY TYPE:
MRID NO:

DP BARCODE NO:
CASE NO:
DECISION NO:
TEST MATERIAL:
PROJECT NO:
SPONSOR:

TESTING FACILITY:
TITLE OF REPORT:
AUTHOR:

STUDY COMPLETED:

GOOD LABORATORY
PRACTICE:

CONCLUSION:

CLASSIFICATION:

Acute Dermal Toxicity - Rats (OPPTS 870.1200)
47264931

DP 352311

Not reported

385527

H11, Batch No. 99524

20000698 8T

Laboratories GOEMAR S.A., Z.A.C. La Madeleine —
BP33, 35413 Saint Malo Cedex, France

CERB, Chemin de Montifault, 18800 Baugy, France
Acute Dermal Toxicity Study in the Rat

Caudeval Gerard

February 8, 2001

GLP Compliant

The dermal LDy for males, females, and combined was
greater than 5000 mg/kg.

ACCEPTABLE -- TOXICITY CATEGORY IV
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I STUDY DESIGN:

1. Test Material: H11, Batch No. 99524 (Identification f1-3 glucan from laminaria digitata;
purity M%),

2. Test Animals: Five male and five female Sprague-Dawlev (SPF) rats were received from
Centre d’Elevage Depre (Z.1. Malitorne — B.P. 70 -3, rue Joliot-Curie — 18230 Saim
Doulchard - France were assigned, and weighed 182.4-192.1 g (males) and 161.3-1699 g
{females) on the day of treatment. The yvoung adult animals, over 6 weeks old, were housed
{3/sex/group) in standard size cages. The animals were fed UAR A 04-C10 Food product
{Usine d" Alimentation Rationelle -7, rue Gallieni — Villemoisson — 91360 Epinay-Sur-Orge
— France) and tap water was available ad libitim. The environmental conditions of the
animal room were as follows: temperature, 19-23%C; relative humidity, 45-65%; air
changes, 10 per hour; and photoperiod, 12 hour light/dark cyele.

3. Methods: Rats were identified by tattooing: Male — Nos. 200001277 10 200001281; Female
— Nos. 200001282 to 1286. The rats were acclimated for six days. The test material (5000
mg/kg body weight) in water was applied on a piece of absorbent gauze (6 cm x 5 cm) and
placed on an area of the clipped dorsal trunk (at least 10%: of the total body surface) and
secured with an elastic band. The coverings were removed after 24 hours and excess test
material removed. The test animals were observed during the first several hours after
treatment for mortality, signs of gross toxicity, and behavior changes and at least once daily
thereafter for 14 days. The rats were weighed prior to treatment and on days 7 and 14, The
rais were euthanized on day 14 and necropsied.

Il. RESULTS:
1. Mortality: All rats survived the study.

T.lnBLE . Daoses, mnﬂlliwrlnlmah treated

Eratn taker froom po 1S, MRITD 47264031

2. Clinical Observations: No clinical signs or dermal reactions were noted from any animal
during the study.

3. Body Weight: All rats gained weight during the study.

4. Gross Necropsy: No macroscopic organ or tissue abnormality was noted at necropsy.

=
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1. DISCUSSION:

The acute dermal LDs; for males, females, and combined was greater than 5000 mg/'ke.
This places H1 1, Baich No. 99524 in TOXICITY CATEGORY IV. The packet
classification is ACCEPTABLE.

e
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DATA EVALUATION RECORD

LAMINARIN
(PHYCARINE® 96551)

STUDY TYPE: PRIMARY EYE IRRITATION - RABBIT (870.2400)
MRID 47264933

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LIS, Environmental Protection Agency
One Potomac Yard
2777 South Crvstal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 08-025

Primary Reviewer:

susan Chang, M.S. Signat
Date:

Secondary Reviewers:

H. Tim Borges, M. T(A.S.C.P.). Ph.D. DAB.T. Signature:
Date:

Robert H. Ross, M.S.. Group Leader Signature:
Date:

Quality Assurance;

Lee Ann Wilson, M.A, Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.8. Depariment of Energy
under Contract No. DE-AUD5-000R22T25.
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DATA EVALUATION RECORD

EFA Secondary Reviewer:
STUDY TYPE: Acute Eve Irritation - Rabbits (OPPTS 870.2400)
MRID NO: 47264933
DP BARCODE NO: DF 352311
CASE NO: Mot reported
DECISION NO: 385527
TEST MATERIAL: Phycarine” 96551
PROJECT NO: 20010615 ST

SPONSOR: Labormories GOEMAR S.A., Z.A.C. La Madeleine —

BP55, 315413 Saint Malo Cedex, France
TESTING FACILITY: CERB, Chemin de Montifault, 18800 Baugy, France
TITLE OF REPORT: Ovular Primary [mitation in the Rabbit
AUTHOR: L. Baudet
STUDY COMPLETED: January 9, 2002
GOOD LABORATORY GLP Compliant
PRACTICE:
CONCLUSION: No comneal opacity or iritis was noted on any rabbit
during the study. Positive conjunctival irritation (score
2) was noted on 2/3 rabbits one hour after test material
instillation with clearance by 24 hours. The maximum
average score was 4.7 at one hour afier test material
instillation. Phycarine® 96851 was minimally irritating.
CLASSIFICATION: ACCEPTABLE -- TOXICITY CATEGORY IV
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I. STUDY DESIGN:
1. Test Material: Phyvcarine” 96551

2. Test Animals: Three male or three female youmg adult New Zealand White rabbits were
received from CEGAV specialized breeding establishment (Les Hautes Noés, Saint Mars
d'Egrenne, 61350 Passais Conception, France). The animals were kept in cages of standard
size. The animals were fed UAR 112 foodstuff (Usine 4" Alimentation Rationelle -7, rue
Gallieni - Villemoisson — 91360 Epinay-Sur-Orge — France). Tap waler was available ad
fibitum. The environmental conditions of the animal room were as follows: temperature,
17-21°C; relative humidity, 45-65%; air changes, 10 per hour; and photoperiod, 12 hour
light/dark cycle.

3. Methods: Rabbits were identified by an ear clip: Nos. 970376, 970377, and 970368. The
rabbits were acclimated for at least five days. The test matenal (0.1 g'eve/animal) was
applied in the conjunctival sac of the left eye, and the eve held closed for approximately 10
seconds. The right eve served as control. The eyes were examined and scored 1, 24, 48 and
72 hours after test material instillation.

1. RESULTS:
1. Mortalitv: All rabbits survived the study.

2. Qcular Lesions: No corneal opacity or iritis was noted on any rabbit during the study.
Slight to moderate chemosis was noted on 3/3 rabbits one hour after test material instillation
with clearance by 24 hours. A slight redness was noted on 2/3 rabbits by 1-24 hours after
test material instillation with clearance by 48 hours, Positive conjunctival irritation (score
2) was noted on 2/3 rabbits onc hour after test material instillation with clearance by 24
hours (Table 1). The maximum average score was 4.7 at one hour after test material
instillation (Table 2).

TABLE 1. Summary of Eve Irritation Scores with Time: Conjunctiva and Iris

Score Conditions 1 hour 24 hours 48 hours 72 hours

Conjunctiva
Ervthema 01 Dol 0 0
Chemosis lio2 0 0 0
Discharge - . . -

Iris 0 0 0 0

Irritation score i3 based on Draize Method
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Seale for Scoring Oeular Lesions

Scale for Scoring Ocubir Lesions
Conjunsctival Lesions:
Chemosis (swelling) of the evelkls andfor nictating membranes:
T e TPV T TIPS F Uit O S el A A ST T il
Any swelling above normal (inclading of the nictitating munhmu:}l ........................................ sy A 1
Obvious swelling with partial eversion of lids..........coccmm i s e - 2
Swelling with lids about half-closed.............ooeues IS 3
Bwelling with lids more than half-closed..........cn. T e Lo s e P T A L i
Redness:
Blood versetnornl o bl S PRI T AN LA 0 2 T P |
Marked hyperemia of certain hlood vessels (20 MIECEEA) ..o oo soresemsssiesesessimseesessnes s Ry
Diffuse purple coleration, difficulty making out blood vessels mdtv]duuﬂz.r ................. : i 2
Diffuse sustained rod CORMTIION ...ivie oo ieemimsersrrrrsmrersrmre s s sasta st s smsssnsns - 3
Iris Lesions:
BN s i i s BB o T s o i R A i

Markedly more folded than normal, congestion, hyperemia, maderate pmm-rual
change or swelling, any one of these signs or any combination of severnl of them,
iris still reacting 10 ght (Ome SIoW PeaCTROn 15 POSTIIVED ...\ icicin i s ssmrebose s s oo dsben banses et i bt ee e o |
Mo reaction to light, hemorrhage, extensive destruction (one or more of these characteristics) ... 2

Comen Lesions:
Taking into account only the zone with the mast severe lesions.
The grading of the surface area of opacity is mentioned as an exponent of the degree of

opacification on the result data sheet
Degree of opacification:
DNEAIORE L O MO OHIOI .o i R b e e 0
Arcas opacity (other than slight tamishing of normal gleam) I'uc-al or dl:ﬂ'uﬂ details af |'|‘r.'.|:
Y VR .ot st kA b ey b b e e e s it oo
Presence of casily identifiable translucent zone, details of iris slightly masked 2
Presence of opalescent zone, no detnils of iris visible, outline urpupll searcely visible e 3
Presence of total comeal opacity rendering s InvisiBle ... 4
Surfnce area of opacity:
A quarter (or Jess but not nil) ..o i e oty bbb B e e B s I
Between quister and half .............. . BRI b iy by m A z
Between holf and thres-quarters ... ... st R R s YT B L 3
From three-quarters 10 the WhOE SUHICE ..ot isnicsmsesmsosms e et st soreres st eee st sescns 4
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TABLE 2. Summary of Total® and Primary Eve Irritation Scores with Time

Animal # Ih 24h 4B T2h
270376 6 2 0 0
270377 ] i Li] 1]
270368 2 ¥ L1 i

Average scares” 4.7 1.3 0.0 0.0

"Formula: Total Trritation Score = [+ 11 + 111, where,

1= Comeal Score = [Density (A) x Area (B} x 5

Il = [ris Score = Severity x 5

Il = Conjunctival Score = [Ervihema {A) + Chemosis (B) + Discharge {C)] x 2
*Average Primary Irvitation = Sum of Total Irritation Scores + 3

I11. DISCUSSION:

No comneal opacity or iritis was noted on any rabbit during the study. Positive conjunctival
irritation (score 2 was noted on 2'3 rabbits one hour afier test material instillation with
clearance by 24 hours. The maximum average score was 4.7 at 24 hours after test material
instillation. Phycarine” 96851 was minimally irritating and is in TOXICITY CATEGORY
IV. The packet classification is ACCEPTABLE.
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DATA EVALUATION RECORD

LAMINARIN
(PHYCARINE" 96851)

STUDY TYPE: PRIMARY DERMAL IRRITATION - RABBIT (£70.2500)
MREID 47264934

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LI.S. Environmental Protection Agency
OUne Polomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge. TN 37831
Task Order No. 08-025

Primary Reviewer:

Susan Chang, M.S. Signature:
Date:

Secondary Reviewers:

H. Tim Borges. M.T.(A.S.C.P.), Fh.D. DABT, Signature:
Date:

o : - L I Signature:

Date;

Quality Assurance;

Lee Ann Wilson, M.A. Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Chak Ridge Mational Laboratery managed and oporated by UT-Bawelle, LLC., for the U5, Deparunent of Enérgy
under Contract No, DE-ACOS-000R22725.
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Primary Dermal Irritation - Rabbits (OPPTS §70.2500)
MRID NO: 47264934
DP BARCODE NO: DP 352311
CASE NO: Not reported
DECISION NO: 385527
TEST MATERIAL: Phycarine® 96851
PROJECT NO: 20010617 8T
SPONSOR: Laboratories GOEMAR S.A., Z.A.C. La Madeleine -
BP535, 35413 Saint Malo Cedex, France
TESTING FACILITY: CERB. Chemin de Montifault, 18800 Baugy, France
TITLE OF REPORT: Cutaneous Primary Imitation in the Rabbit
AUTHOR: L., Baudet
STUDY COMPLETED: January 9, 2002
GOOD LABORATORY GLP Compliant
PRACTICE:

CONCLUSION: Very slight erythema was noted on 1/3 rabbits one
through 72 hours afier patch removal with clearance by
day 8. The primary irritation index was 0.3, Phycarine®
96551 was slightly irritating.

CLASSIFICATION: ACCEPTABLE - TOXICITY CATEGORY IV
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2,

STUDY DESIGN:
Test Material: Phycarine® 96551

: Three male young adult New Zealand White rabbits were received from
CEGAYV specialized breeding establishment (Les Hautes No&s, Saint Mars d"Egrenne, 61350
Passais Conception, France). The animals were kept in cages of standard size. The animals
were fed UAR 112 foodstuff. Tap water was available ad libitum. The environmental
conditions of the animal room were as follows: temperature, 17-21°C; relative humidity, 45-
65%; air changes, 10 per hour; and photoperiod, 12 hour light/dark cycle.

Methods: Rabbits were identified by an ear clip: Nos. 970367, 970388, and 970389, The
rabbits were acclimated for at least five days. The fur on the flank of each rabbit was clipped
on the day prior 1o treatment. The rabbits were treated with 0.5 g nftest material moistened
with 0.5 mL water applied on a gauze square of approximately 6 em” and placed on the
clipped intact dose site. The gauze was covered with a semi-occlusive non-allergenic
dressing and secured with elastic tape. The covering was removed 4 hours later and the site
rinsed using waterlogged compress to remove any coloration from the test material, Dermal
examination was recorded at 1, 24, 48, and 72 hours and on day 8 after removal of the patch.

Il. RESULTS:
1. Mortality: All rabbits survived the study.

2. Dermal responses: Very slight erythema was noted on 1/3 rabbits one through 72 hours afier

patch removal with clearance by day 8. The primary irritation index was 0.3.

Irritation Scores:
| TABLE 1. Summary of individual rabbit’s dermal irritation scores with time
| Haoars | Days
Animal Nos, I | M4 a8 | T2 | 8
FHoieT it L1 LU L] )
TR 0] 11 (iR (1] il
aTIRG 1 {EL in 11 o
Data taken from p. 15, MEID 47264934,

'Erylhcmn.’l:';hma

Deseription of seore system:

Eryvihema and eschar formation:
Mo envthema.... e R e AR B R e it e e e oo
Very slight m-'shem: tuu-:-.-h.r -n.-nh]:‘_l T L R T T TR P e R |

Clearly visible erythema.... A o A R S R T P e

Moderate to marked erythema. .. R oy
Severe erythema (redish purple) or eschar fﬂrrrmmn [dl.'l.'ph:-lm': mvrnung the gra.dan; ofthe. =r'_l.1h:mn. ...... 4

Formation of Edema:

Wi wilerm

TER RS R T T R “

—_
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Wery sHght edema (STANCELY VESTIEY ..voveuurerosimrecrms s serarasssess b sns s s s b4t e eeet e st mrmtes et et .

Eight edema (contours well defined, visible swelling).... e o e
Moderate edema (thickness approximately | mm).......... B TN AD A AN kil o e g 3
Severe edema (thickness more than | manmmMmunrﬂm:pplmmnu} ...................................... 4
I, DISCUSSION:

Very slight erythema was noted on 1/3 rabbits one through 72 hours aﬁm- patch removal with
clearance by da_v 8. The primary irritation index was 0.3. Phycarine® 965351 was slightly
irritating and is in TOXICITY CATEGORY IV. The packet classification is
ACCEPTABLE.
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DATA EVALUATION RECORD

LAMINARIN
(PHYCARINE" 96851)

STUDY TYPE: SKIN SENSITIZATION - GUINEA PIG (870.2600)
MRID 47264935

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmenial Protection Agency
One Potomac Yard
2777 South Crvstal Dnive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 08-023

Primary Reviewer:

Susan Chang, M.S. Signature:
Date:

Secondary Reviewers:

H. Tim Borges. MT.(AS.CP.). PhD. . DABT. Signature:
Date:

Robert H, Ross, M.S.. Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, MLA, Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Cak Ridge National Laboratory managed and operated by UT-Batelle, LLC., for the U5, Depamment of Energy
under Contract Mo, DE-ACQOS-000R22725,

Page 77 of 205



DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Skin Sensitization - Guinea Pigs (OPPTS §70.2600)
MRID NO: 47264935
DF BARCODE NO: DP 352311
CASE NO: Not reported
DECISION NO: 385527
TEST MATERIAL: Phycarine® 96551
PROJECT NO: 20010616 ST
SPONSOR: Laboratories GOEMAR S.A., Z.A.C. La Madeleine -
BP55, 35413 Saint Malo Cedex, France
TESTING FACILITY: CERB, Chemin de Montifault, 18800 Baugy, France
TITLE OF REPORT: Study of Cutancous Sensitization Using the Magnusson
and Kligman Maximization Test in the Guinea Pig
AUTHOR: L. Baudet
STUDY COMPLETED: January 9, 2002
GOOD LABORATORY GLP Compliant
PRACTICE:

CONCLUSION: Alfter intradermal injection and epicutaneous inductions,
the test and negative control animals showed no positive
signs of reactivity at 24 and 48 hours after challenge.
The study included a DNCB positive control study which
was carried out within six months of the study and the
results were appropriate. Phycarine® 96551 was not a
dermal sensitizer.

CLASSIFICATION: ACCEPTABLE
=
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L.

STUDY DESICGN:
Test material: Phycarine” 96551

Test animals: Twenty-one male and 21 female Hartley guinea pigs received from Charles
River specialized breeding station, 76410 Saint Aubin les Elbeuf, France were assigned to
groups and weighed 331-377 g (males for main study) and 305-352 g (females for man
study) at experiment start. The voung adult animals were housed in group of five per s¢x in
cages of standard size. The animals were fed UAR 106 special Guinea Pig foodstuff. Tap
water was available ad [ibiftm, The environmental conditions of the animal room were as
follows: temperature, 17-21°C; relative humidity, 45-65%; air changes, 10 per hour; and
photoperiod, 12 hour light/dark cycle.

Methods: Male and Female guinea pigs were marked with picric acid tagging: Preliminary
irmitation testing — Nos. not reported; Negative Control — Nos. 971712 10 971716 (males) and
MNos. 971767 to 971771 (females); Test: Nos. 971717 10 971726 (males) and Nos. 971772 to
971781 (females). The guinea pigs were acclimated for at least 7 days. The animals were in-
duced and challenged according to the Magnusson and Kligman Maximization Test. The
back, shoulder, or flanks of 20 test guinea pigs and 10 negative control animals were clipped
prior to each treatment. Two males and two females were used to determine the maximum
concentration causing slight to mederate irritation by intradermal injection (for primary
induction), two males and two females were used to determine the maximum concentration
causing a slight to moderate irmitation by epicutaneous application (for topical induction); and
two males and two females were used to determine the maximum non-irritant concentration
by epicutaneous application (for challenge).

Three pairs of intradermal injections (0.1 mL/site) were made into a 4 cm x 6 cm clipped area
of gkin of the guinea pigs on day 1. The injectables were Freund's complete adjuvant
(diluted with equal volume of sterile and pyrogen-free isotonic sodium chloride solution,
25% test material in water, and 25% test material in a 1:1 emulsion of Freund's complete
adjuvant with sterile saline. On day 8, the same region was clipped and pretreated with a
10% mixture of sodium lauryl sulfate in paraffin, On day 9, 0.5 mL of 25% test material in
water, absorbed onto a piece of absorbent gauze (8 cm”), was applied to the intradermal
injection area under semi-occlusion for 48 hours. The vehicle control animals were treated
similarly 1o the test animals with the exception that the test material was omitted from the
intradermal injections and topical application. On day 22, the animals were topically
challenged with 0.5 mL of 25% test material in water at naive sites for 24 hours. The sites
wiere evaluated 24 and 48 hours post exposure.

RESULTS:

Mortality: All animals survived the study.

Body Weight: All animals gained weight during the study.

Skin Effects: Dermal reactions afier intradermal injection induction and epicutaneous

application induction were not reported. No irritation reaction was noted on any animal after
challenge.

b o
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| Ervthema Score
Treated

| Negative Control
™urmber of animals affected
Evahation score is based on Buchler Grading Seale.

Scale for Scoring Skin Reaction
Buchler sensitization seoring scale

Mo VIER ImOCMEION ... bbbt b i s
e
L. DISCUSSION:

Afler intradermal injection and epicutaneous inductions, the test and negative control animals
showed no positive signs of reactivity at 24 and 48 hours after challenge. The study included
a DNCB positive control study which was carried out within six months of the study and the

results were appropriate. Phycarine® 96551 was not a dermal sensitizer. The packet is

classified as ACCEPTABLE.
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DATA EVALUATION RECORD

LAMINARIN
(PHYCARINE"® 96851)

STUDY TYPE: ACUTE SUBCUTANEOUS TOXICITY - RAT
MRID 47264936

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LLS. Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 08-025

Primary Reviewer:

Susan Chang, M.S. Signature:
Date:

Secondary Reviewers:

H. Tim Borges. M.T.(AS.CP). PhD. D ABT. Signature:
Date:

Eobert H. Ross, M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M.A. Signature;
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Cak Hidge Mational Laboratery managesd and oporated by UT-Banclle, LLC,, for the U.S. Department of Energy
under Contract No, DE-ACOS-000R22725.
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EPA Secondary Reviewer:
STUDY TYPE: Acute Subcutaneous Toxicity — Rats
MRID NO: 47264936
DFP BARCODE NO: DP 352311
CASE NO: Mot reported
DECISION NOx: 385527
TEST MATERIAL: Phycarine® 96551
PROJECT NO: 970353 5T
SPONSOR: Laboratories GOEMAR S.A.. 7.A.C. La Madeleine,
Avenue General Patton, 35400 Saint-Malo, France
TESTING FACILITY: CERB, Chemin de Montifault, 18800 Baugy, France
TITLE OF REPORT: Acute Toxicity Study Safety Test in the Rat by the
Subcutancous Route
AUTHOR: M. Delilie
STUDY COMPLETED: March 17, 1998
GOOD LABORATORY GLP Compliant
PRACTICE:
CONCLUSION: The subcutaneous LDs; for males, females, and
combined was greater than 1000 mg/ke.
CLASSIFICATION: ACCEPTARLE
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I. STUDY DESIGN:
1. Test Material: Phycarine” 96851

2. Test Animals: Ten male and ten female Sprague-Dawley (SPF) rats were received from
[FFA CREDO specialized breeding establishment (Domaine des Oncins, St Germain Sur
L’arbresle, BP 0109, 69592 L arbresle cedex, France and weighed 170.1-179.6 g (males)
and 130.9-139.2 g (females) on the day of dosing. The young adult animals, 6-7 weeks old,
were housed (5/sex/group) in standard size cages. The animals were fed UAR A 04C10
foodstuff. Filtered tap water was available ad libitum. The environmental conditions of the
animal room were as follows: temperature, 19-23°C; relative humidity, 45-65%; air
changes, 10 per hour; and photoperiod, 12 hour light/dark.

3. Methods: Rats were ideniified by fattooing: Male — Nos. 972370 10 972374 (control group)
and 972375 1o 972379 (test group) and Females: Nos. 972380 10 972384 (control group) and
YT2385 o 972380 (test group). The rats were acclimated for six days, After over night
fasting, the test material (1000 mg'kg body weight) as a suspension in water was injected
subcutaneously into the animals, The control animals were injected subcutaneously with
water (5 mL/&kg). The test animals were observed during the first several hours after
treatment and at least once daily thercafter for 14 days, Examination of the injection site
was made daily. The rats were weighed prior to treatment and on days 7 and 14. The rats
were euthanized on day 15 and necropsied.

II. RESU :

1. Mortality: All rats survived the study.

Combined f

Dta taken from p, 14, MRID 47264936

2. Clinieal Observations: No clinical signs were noted from any animal during the study. No
abnonmalities were observed at the injection site of any animal.

3. Body Weight: All rats gained weight during the study.
4. Gross Necropsy: No macroscopic organ or tissue abnormality was noted at necropsy.
I11. DISCUSSION:

The acute subcutaneous LDs, for males, females, and combined was greater than 1000
mg’kg. The packet classification is ACCEPTABLE.
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DATA EVALUATION RECORD

LAMINARIN (44589-1; PRODUCT H 11; VACCIPLANT
OPPTS 870.3050
STUDY TYPE: FOUR WEEK ORAL TOXICITY - RAT

MRID 47264937

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
One Potomac Yard
2777 8. Crystal Drive
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Life Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 08-025

Primary Reviewer:

H.T, Borges, Ph.D., MT{ASCP), DARBT. Signature:
Date:

Secondary Reviewers:

B.A. Young PhD, DAB.T. Signature:
Drate:

Robert H. Ross, M.3., Group Leader Signature:
Drate:

Quality Assurance:

Kimberly Slusher, M.S. Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above,

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. Department of
Energy under Contract Mo, DE-ACOS-000ORI2728,
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LA MIENA RIN 25200 OPFPTS 87030200 DECD 467
EPA Reviewer: Signature:;
| DATA EVALUATION RECORD

—_—— =

STUDY TYPE: 28-Day Oral Toxicity (Feeding) - Rat
QOPPTS B70.33050 (rodent); OFECD 407

PC CODE: 123200 DP BARCODE: 352311
TEST MATERIAL (PURITY): 4489-1 (Product H 11; purity >05%)

SYNONYMS: Vacciplant, Laminaria digitara powder (Kelp powder); Laminarin; f-1-3 Glucan

CITATION: Nunziata, A, (2000) 4489-4 (product H11); 4-weck oral toxicity study in rats,
Research Toxicology Centre ~ Rome. Via Tito Speri, 12, 00040 Rome, Italy. Report No.
T286/T/240/99. January 19, 2000. MRID 47264937, Unpublished.

SPONSOR: Biopredic, 14-18 rue Jean Pecker, 35000 Rennes, France

EXECUTIVE SUMMARY:

In a repeat oral toxicity study, (MRID 47264937) 4489-1 (product H 11, purity =95%, Batch No.
99521) was administered by daily gavage o groups of five Sprague Dawley rats/sex/dose at
concentrations of 0 or 1000 mg/kg bw/day for 28 days.

No treatment related mortality or effects on clinical signs of toxicity, neurotoxicity, hematology,
clinical chemistry, body weight, body weight gain, organ weight, or Er0SS OF IMICTOSCOHE
pathology were found. The NOAEL for 4489-1 (product H 11) for male and female Sprague
Dawley rats was 1000 mg/kg bw/day. A LOAEL was not identified.

This 28-day repeat oral toxicity study in the rat is Acceptable/Guideline and satisfies the

guideline requirement for a 28-day repeat oral toxicity study (OPPTS 870,3050; OECD 407) in
the rat.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Conhidentiality
slatements were provided.
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LAMINARIN/I23200 PTS 8703050 DECT 407

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: 4489-1 (product H 11)
Description: Whitebeige powder
Lotibatch #; 99531
Parity: 2%
Compoand stability: Mot reporied
CAS i of TGAR S08-22-4
Structure: B g

2. Vehicle: 0.5% aqueous carboxymethyleellulose

3. Test animals:

Speches: Rt
Strain: Sprague Dasley
Agefweight at study initiation: H1=53 days
Source: Haorfan Mosssn Sorl., Correzzana (MI), Daky
Housing: fivelsex/dose n polyearbonale cages
Det: Aderomin MT Pelieted diet, adf fibitum
Water: Tap wates, e Fhirum
Enviranmential canditions: Temperature: ¥ P
Heienidity: 25+ 10%

Air changes: 1520 hr
Phatoperiod: 12 hrs Hght/dark
Acclimation perled: 24 days

B. STUDY DESIGN:
1. In life dates: Start: August 9, 1999; End: September 6, 1999

2. Animal assignment: Animals were assigned to the groups in Table 1 by computer stratified
randomization.
—— ——
Table 1. Study deslen it
Test grou Doye {mp/kg bw/day) i il Male # Female If
Contral o 3 5 |
Hi [ 5 ] _|

3. Dose selection rationale: Dose selection was the responsibility of the Sponsor. No other
rationale was provided, The limit dose was tested
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LANMINA RN Z33H OPPTS 8703030 QECD 407

4.

1.

ration: All rats were treated by gavage with the vehicle (control) or 1000 mg/kg
bwi/day 4489-1 daily for four weeks. The dosing solution was prepared daily and analyzed
for concentration during weeks | and 4. The animals were gavaged at a volume of 10 mL/&g
based on the most recent body weight.

Results: Dose concentration, 24-hour stability, and homogeneity studies on solutions pre-
pared during weeks | and 4 were done by the Sponsor and were not included in the Study

report.

Statistics: Bartlett's test was done on all continuous data to determine homogeneity. Para-
metric data were analyzed by ANOVA followed by Dunnett's test. Nonparametric data were
analyzed by a Modified t test. Because only one treatment group was used in the sudy, the
reviewer suggests that Student 1 tests for equal or non-equal variances were more appropriaie
for nnalysis than ANOVA tests.

METHODS:
Observations:

la. Cage-side observations: Cage-side observations were done daily before dosing,
immediately after dosing, and approximately one to two hours afier dosing,

Ib. Clinical examinations: Detailed clinical examinations were given to each animal before
treatment and once a week during treatment.

le. Neurological evaluations: During the detailed weekly clinical examinations, the animals
were observed for absence of clonie movements, tremors, convulsions, repetitive mouth/
jaw movement, myoclonic spasms, wet-dog shakes, absence of tonic movements, limb
contractions, opisthotonus, emprosthotonus, jumps, dyspnea, ataxia. hunched posture,
pronation, fore-limb drag, and hind-limb drag. The motor activity of each rat was
measured during week 4 by an automatic recording device,

Body weight: Animals were weighed before treatment and weekly thercafter,

Food eonsumption and compound intake: The weight of food consumed by each cage of
rals was recorded weekly and the average daily food intake/rat calculated.

4. Ophthalmoscopic examination: Ophthalmoscopic examinations were not done.

5.

Hemato and clinical chemistry: Blood was drawn from the retro-orbital sinus of all rats
into tubes containing EDTA (hematology), hepann (clinical chemistry), or citrate
(coagulation studies) during week 4. The study report docs not state whether the animals
were fasting. The CHECKED (X) parameters were examined.
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LAMINARINZIZ00 DPFTS 8T 3030/ DECD 407
a. Hematologv:
X | Hematocrit (HCT)® X | Leukecyie differentinl count®
X | Hemoglobin (HGE)* X | Mean corposculsr HGE (MCH)*
X | Leukocyte count (WBL)* X | Mean corpase. HGE cong (MCHC)Y®
X | Envihsocyie count (REC)* X | Mean corpuse valiume (MCV)
X | Platelet eount® Reticuilocyte count

X

Hlaod clofling mersuremends®
{ Thromboplastin time)
{Clotting time)
(Pratheomben time

* Recommended for X-dry repeal dose omd rodent studics based on Gisddeline 8703050

b. Clinical chemistry:
X ELECTROLYTES X OTHER
X | Calcium X | Albumin®
X | cuioride | X | Creatinine®
: Mugnesium | X | Urecanitrogen®
| Phesphorus X | Total Choleseral®
X | Potassium® (Hobilins
X | Sodiwm® X | Cilucowe®
ENEYMES® (more than 2 hepatic cnzymes) X Tiotal bilimibin
X | Allealing phosphatase ALK )* | X | Totsl prosein (TP)*
Cheolinesterase {ChE) Trighvcersdes
|| Creating phosphokinase Serim proletn electrophoresis
Lactic acid dehydrogenase {LDH) ]
X | Alanine aminotransferase (ALT/slso SGPT)®
X | Aspartate aminotransferase (AS Tinko SGOTY
Sorbial debydrogenase®
Cramma glutamy| transferase (GGT)*
Glutamate dehy
* Recommended for 2R-day repeat oral rodent studics based on Guideline BTH.3050
6. Urinalysis: Urinalysis was not done,
7. Sacrifice and pathology: All animals that died and those sacrificed on schedule were

subjected to gross pathological examination and the CHECKED (X)) tissues were collected

and examined microscopically. The (XX) organs, in addition, were weighed,
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LAMINARIN/ 23200 OPPTS §T0.30500 OECD 407
X DIGESTIVE SYSTEM _I X CARDIOVASC/HEMAT. | X NEUROLOGIC
Toengue | Aona® x}j_. Brain®+
Salivary glands* XX | Hean®+ X | Peripheral perve®
X | Esophagus® X | Bone mamow* K| Spinal cord (3 levels)*
X | Stomach* X ﬂ:ﬁf’{m““* Pituitary*
X Drusdenism® XX | Spleents [ Eyes (optic nerve )"
X | kjunum® XX | Thymus®+ X GLANDULAR
X | Ibeum® XX | Adrenal gland®+
X | Cecum® X UROGENITAL Lacrimal gland
X Colon® XX | Kidneys*s Parathysoud*
K| Rectum® | X_| Urinary bladder* [ X | Thyroid®
XX | Livers+ XX | Testes*+ X OTHER
S e —
| Gall bladder {not rat)® XX | Epididymides®+ | Bong (sternum andfor femiar)
Hile duct {rat} X | Prostaie* Skeletal mascle
Pancreas® X | Seminal veslcles® || skin®
X RESPIRATORY XX | Ovaries*+ | X | All gross lesions and masscs®
X | Trachea* K| Userus*+ i
X Lang® Mammary gland*
MNosg® X | Cervix
Pharyna* X | Vagina
Larynx* [Hl

* Recommended for 2R=day repeat oml rodent studies hsed on Guideline E70.3050

¢ irgan weights required for rodest godies.

II. RESULTS:

A. OBSERVATIONS:
- Clinical signs of toxicity: No clinical signs of toxicity were observed.
2. Mortality: All rats survived until scheduled sacrifice.

3. N_Hmmﬂguu. No neurclogical effects were observed. Neurotoxicity and motor

activity measurements did not show treatment-related changes.

B. BODY WEIGHT AND WEIGHT GAIN:

No treatment-related effects on body weight were found (Table 2).
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TABLE 2, Bady weight (g) and body weight gain (g) of make and female rat
treated with 44891 (product H 11) for I8 davs.

Group Dax Body weighi
1 | 8 | 15 | 2 gain® (g)
Males
Condrol 21151 & 603 B9 6,35 31702 £ 532 801 £ 7.7 BR324 = (2B
1000 mpkg bwidey | 208732 11.27 299.33 = 1864 12896+ 11.37 6294+ 3154 10086 = 961
Females
Coantrol ! 183,13 & 648 197340273 | 21003 & 463 231.33 & 161 48,14 1'-_'."'_.21
1000 mﬂihﬂuy | 18167 = 7.54 197.77 660 | 21046 1361 IES.T-I ik TLH 4708 = 3465
Diain from pages 48, 49, 105, and 106 of MRID 47264937
‘Calealated by reviener.
C. NSUM NAND MPO INT. -

1. Food consumption: No treatment-related effects were found.
2. Compound intake: The average daily intake of the test material is shown in Table 1.

D. BLOOD ANALYSES:

1. Hematology: No treatment-related effects were found. The RBC count of treated females
was 3% greater than control but was well within historical limits and not of biological or
toxicological concern.

2. Clinical chemistry: No treatment-related effects were found. The glucose was slightly

decreased 7% and the potassium of treated male rats was slightly increased 6%, but both were
well within contrel limits and not of biological or toxicological concern.

G. SACRIFICE AND PATHOLOGY:

1. Organ weight: No treaiment-related effects were found

2. Gross pathology: No treatment-related effects were found.

3. Microscopic pathology: No treatment-related effects were found.
I11. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR’S CONCLUSIONS:

The study author concluded that no toxicologically significant findings were observed in any
of the parameters investigated and suggested a NOAEL of 1000 mg/kg bw/day for male and
female rats.
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B. REVIEWER COMMENTS:

In this study, male and female rats were treated by gavage with 0 or 1000 mg/kg bw/day
4489-1 (product H 11) for 28 days. No treatment related mortality or effects on clinical signs
of toxicity, neurotoxicity, hematology, clinical chemistry, body weight, body weight gain,
organ weight, or gross or microscopic pathology were found. The NOAEL for 4489-1
(product H 11) for male and female Sprague Dawley rats was 1000 mg/kg bw/day.

C. STUDY DEFICIENCIES:
No significamt deficiencies that would affect interpretation of the study results were found.
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DATA EVALUATION RECORD

LAMINARIN (H11, VACCIPLANT)
OPPTS 870,310
STUDY TYPE: 90-DAY ORAL TOXICITY

MRID 47264938

Prepared for

Biopesticide and Pollution Prevention Division
Office of Pesticide Programs
LS. Environmental Protection Agency
One Potomac Yard
2777 8. Crystal Drive
Arlington, VA 22202

Prepared by

Toxicology and Huzard Assessment Group
Life Sciences Division
Crak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order Mo. 08-025

Primary Reviewer:

H.T. Borges. Ph.D., MT(ASCP), DAB.T, Signature:
Date;

Secondary Reviewers:

R.A Young, Ph.D., DART, Signature:
[ate:

Robert H. Ross, M.S.. Group Leader Signature:
Date:

Cuality Assurance:

Kimberly Slusher, M.S., Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC.. for the U.S. Department of
Energy under Contract No. DE-ACO5-000R22725.
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EPA Reviewer: Signature:

|
. DATA EVALUATION RECORD |

STUDY TYPE: 90-Day Oral Toxicity (Gavage) - Rat;
OPPTS 8703100 (rodent); OECD 408

PC CODE: 123200 DP BARCODE: 352311

TEST MATERIAL (PURITY}: H11 {purity 90%)

SYNONYMS: Vacciplant, Laminaria digitata powder (Kelp powder); Laminarin; fi-1-3 Glucan

CITATION: Gerard, C.A. (2001) 90-day repeated dose oral toxicity study in the rat. Centre De
Recherches Biologiques. Chemin De Montifault, 1380 Baugy, France. Report No. 2000389
TAID.TOX.RAT/H11. March 16, 2001. MRID 47264938, Unpublished.

SPONSOR: Laboratoires GOEMAR S.A., Z.A.C. La Madeleine - BP35, 35413 Saint Malo
Cedex, France

EXEC ARY:

In a H-day oral toxicity study (MRID 47264938), H11 (95% a.i., Batch No. 99524) was admin-
istered daily to groups of 10 Sprague Dawley rats/sex at concentrations of 0 or 1000 mg/kg
bw/day by gavage.

Na treatment related mortality or effects on clinical signs of toxicity, neurotoxicity, hematology,
clinical chemistry, body weight, body weight gain, organ weight, or gross or microscopic
pathology were found. The NOAEL for H11 in male and female Sprague Dawley rats was
1000 mg/kg bw/day. A LOAEL was not identified.

This 90-day subchronic toxicity study in the rat is Acceptable/Guideline and satisfies the

Elide“m requirement for a %0-day subchronic toxicity study (OPPTS 8§70.3100; OECD 408) in
e rat.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.
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I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: HI1
Diescription; Light beige powder
Lotftaich M: R
Purity: W i
Compound stability: Jupe 1, 2003
CAS & of TGAL SOE-22
Struciure: B

2. Vehicle: Water

3. Test animals:

Species; Ray

Strakn: Sprague Dawley

Apge/weight ot siudy kndtkation: 6 — 9 weeks; Males 1423 - 162.2 g- Femnles 115,01 - 1470 g

Samroe: Lharles River Laborsiories, IFFA Credo, Domaine dex Oncing, S0 Germain s
L Asbresle, BF 0109, 69592 1" Arbresle Cedex, France

Housing: Giroups of five'sen/doss

Det: LIAR AD4-C 10 Food Produc, ad fibims

Water: Filiered tap waier, ad [

Enviranmental conditions: Temperature;  |9-23°C
Humbdioy: 15-65%

Air changes; | Qi
Photoperiod: 12 houwrs light'dark
Acclimathon period: =4 days

B. STUDY DEEIGE:
1. In life dates: Start; July 28, 2000; End: October 26, 2000

1. Animal assignment: Animals were randomly assigned based on body weight to the test
groups noted in Table 1.
— —- — m——
TABLE 1. Study design |
i — —
Test group Dose ";“},:'“ ¥ Male # Female
- L — —
Centrol 0 19 10
High WD i 1

One addithonal ratisex/group was added m the beginning of the study in case of gavage emor death
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3. Daosc selection rationale: The dose was selected by the study Sponsor. The test material was
reported free of Woxic effect, so a limit dose of 1000 mg/'kg bw/day was chosen.

4. Dose preparation and analvsis: Dose solutions were prepared daily. Samples of solutions
prepared during the first week and the last week were retained and frozen for future analysis.

The dosing volume was 5 mL/kg based on the most recent body weight.

Hesults:
Homogeneity analysis: No data on dose homogeneity was included in the study report.

Stahility analysis: Doses were prepared daily, however no data on dose stability were included
in the study report.

Concentration analysis: No data on the concentration of dose solutions were found in the study
report.

5. Statistics: Incidence data were analyzed by Fisher's test, Body weights, clinical chemistry,
and hematology results were analyzed for each sex by two-way ANOVA for repeated
measurements taking time and treatment into consideration. Continuous clinical pathology
resulis were analyzed by one-way ANOVA. If one result from a data set was missing, an
estimate based on the group mean was used. If more than one result was missing from a data
set, the animal was excluded from statistical calculation. Daily clinical results, food and
waler consumption, ophthalmalogy, urinalysis and macroscopic results at necropsy were not
statistically analyzed.

C. METHODS:
1. Observations:

1a. g-g_gidg observations: The rats were examined daily approximately one hour afler
dosing for clinical signs of toxicity and twice daily for monibundity and mortality.

Ib. Clinical examinations: Detailed clinical examinations were done weekly.,

lc. Neurological evaluations: During the 13* week of the study, the rats were individually
observed for awareness, mood, motor activity, motor in-coordination, excitation, muscle
tone, body posture, and reflexes aceording to the method described by [rwin (1968 Com-
prehensive observational assessment: 1A. A systematic quantitative procedure for asses-
;I;?} the behavioral and physiologic state of the mouse. Psychopharmacologia 13:222-

2. Body weight: All rats were weighed weekly.

3. Food and water consumption: Food and water consumption of all rats was determined
weekly for each cage.
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4. Ophthal ic ion: Ophthalmologic examinations were done on all rats pre-

treatment and on the day of necropsy. The external ocular adnexa and the anterior segment
were examined macroscopically. 1f no abnormalities were present, the pupils were dilated
with 0.5% tropicamide and photographs of the optic fundus and abnormalities taken.

5. Hematology and clinical chemistry: Blood samples were collected from all rats following
an overnight fast prior to necropsy from the retro-orbital sinus into twbes containing EDTA

{(hematology). heparin (clinical chemistry), or citrate (coagulation studies). Blood samples
collected pretreatment for hematological analyses were from unfasted animals. The report
does not state whether samples for clinical chemistry analyses done pretreatment were from
fasted animals. The CHECKED (X) parameters were examined at both intervals. Clinical
chemistry parameters marked with an A" were measured at necropsy only.

a. Hematology:
¥ | Hemmiocrs (HCT)® X | Leukocyte differentinl count®
X Hemoglobin (HGH) X Mean corpascular HGE (MCH)®
X | Leukocyte gount (WHCH® X Mean corpuse. HGE cone (MCHC)®
X | Enthaocyte count (REC)* X Mian corpuse. salume (MOV )
¥ | Plarclet coum® Reticulagste counl

Blood clofling measurcments®
X { Thromboplasin time)
{ Clodting tiemne)

X (Prathrombin time)

* Recommended for S-day oral rodend stodics based on Guideline B70.3100

b. Clinical chemistey:

Cifutamate dehydrogenase

X ELECTROLYTES X OTHER I
A | Celgium X | Albusman®
X | Chloride [ X | Creatinine®
| Magnesium "X | Urea nitrogen®
A | Phosphoras ¥ | Total Cholesteral®
X | Potassium® | Ghobulins
X Lodium® -__J'i.' (slocose®
ENTZYMES (more than 2 hepatic enmes g, *) _A | Toaal bilirubén
X | Alkaline phosphatase (ALK)® | X | Toul protein (T1")"
Cholinesterase (ChE) A THglveerides
| Creatine phosphokinase Serum prodein electrophoresis
| Lactic acid detwdrogenase (LDH)
X | Alsnine aminotransferase (ALT/also SGPT)*
X | Aspartsie aminotransferase (ASTralso SGOT)* —
| Sosbitel debydrogenase® =M
A | Gamma glutamy] transfersse (GUT)*

* Hecommended furmd.u;p'mlm-dm.'lhullu bamed on Gindelkne 8703100

6. Urinalvsis®: Urine was collected pretreatment and prior to necropsy from animals fasted for
16 hours, The CHECKED (X) parameters were examined.
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X | Appearance® X | Hucoss
X | Yolume* X | Eetones
X | Spexifle gravityfosmalaliy® % | Biliaubin
X | pH* X | Bloodbhleod cclls®
Sadiment {microscoplie) X || Mimie
X | Prodein® X Lirabilinogen
* Oiptional for M0-day oral sodent susdies
7. Sacrifice and pathology: All animals that died and those sacrificed on schedule were sub-

jected to gross pathological examination and the CHECKED (X) tissues were collected and
examined microscopically from all animals. The (XX organs, in addition, were weighed.

X DIGESTIVE SYSTEM X CARDIOVASC/HEMAT, X MNEUROLOGIC
| X | Tongus X Aona® XX | Brain®+
[ X | Salivary glands® XX | Hean*+ X | Periphcral nerve®
X | Esophagus® X | Bone msmow® | X | Spinal cond (3 levels)*

X | Siomach % | Lymph nodes® X | Pisuiary*
X | Duodenum® | XX | Spleen®+ X | Eyesopticnerve )*
% | dejunum® XX | Thymus*+ X GLANDULAR

x Theusn® XX | Adrenal gland®s

X | Cocum® X UROGENITAL Lacrimal gland

X Colon® XX | Kidneys*# X | Pasathyrosd®
X | Rectum® | X | Urinasy bladder® "X | Thyroid®
| XX | Liver*+ | XX | Tesea®+ X OTHER
| Gall bladder (ot ra® XX | Epididymisles®+ X | Booe (stermum)

Rile duct {rat) X | Prostate* % | Skebewad mrusche

X | Pancreas* "X | Scminal vesicles* X_| Skin®

% RESPIRATORY | XX | Ovaries®s | % | Al gross tesions and masses®
[ X | Trache* XX | Uteruss4 X | Harderlan Gland

X Lung® X Mammary gland®

Nose® X | Vagina =
= Phanymx®
= e — =

* Recommended for 0-day 6ral rodent studies based on Guidel e 270.3100
+ Organ weights required for rodens sadics,

A,

RESULTS:

OBSERVATIONS:

1. Clinical signs of toxicity: No clinical signs of toxicity were noted.
2. Mortality: No treatment-related deaths occurred.

3. Neurological evaluations: Reduced spontaneous locomotor activity was noted from one
high-dose male rat and a decrease in grid-gripping performance was noted from one control
female. Neither of these affects was atiributed to treatment. No treatment-related
neurobehavioral effects were noted.
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B. BODY WEIGHT AND WEIG IN:

No treatment-related effects were found on body weight or body weight gain (Table 2).

—— ——
I TABLE 2. Average body weight nnd body welght gain during *0 days of treatment
Body weiphis (g £ S0 Total weight gain
“‘:" :.: 2 o ' - SRS % difference
I (mpfig bwiday) ¥l Y3 i ud s fram conirol
Male
[1] 1508£27 | 2MS= 144 41482233 HEI 04 3314 3332
High 1508 £ 6.0 21264 10.1 §32.7 & 44,1 A0R 4 = 45 ) 1476 4.6
Femals
[ 1327488 1680 =11.3 26204 2332 282722305 150.5
i 13034 4.7 I67.2582 MOk 48 4.5 155 i

Crata from pages 29 and 31 of MRID 47264938,

C. ) WATER CONSUMPTION POUND INTAKE:

1. Food consumption: No treatment-related effects on food consumption were found.
2. Compound intake: Compound consumption is in Table 1.

3. Water Consumption: No treatment-related effect was noted for male rats. The water con-
sumption of female rats treated with 1000 mg'kg bw/day was 10-19% lower than control
females from week 2 1o week 13,

D. OPHTHALMOSCOPIC EXAMINATION:

No treatment-related effects were found.

E. BLOOD ANALYSES:

1. Hematology: No treatment-related effects were found in measured WBC, RBC. or
coagulation parameters.

2. Clinical chemistry: With the exception of the calcium concentration of treated females, no
treatment-related effects were found. The plasma calcium was statistically increased 5%, but
the increase was not of biological or toxicological concern.

F. URINALYSIS:

No treatment-related effects were found.

G. SACRIFICE AND PATHOLOGY:

I. Organ weight: No significant treatment-related effects were noted. The absolute (1,088 g
control, 1188 g mgh-dose) and relative to body weight (0.414% control, 0.452% high-dose)
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hearl weights were increased ~10% in high-dose female rats. No histological correlates were
identified. The increase was not of biological or toxicological concern.

2. Gross pathology: No significant treatment-related effects were noted at necropsy.
3. Microscopic pathology: No significant treatment-related effects were found.
I DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR'S CONCLUSIONS:

The study author concluded 1000 mg/kg bw/day Hi1 did not induce treatment-related effects
in rats,

B. REVIEWER COMMENTS:

In this study, male and female rats were treated by gavage with 0 or 1000 mg/kg bw/day H11
for 90 days. No treatment related mortality or effects on clinical signs of toxicity, neurotoxi-

city, hematology, clinical chemistry, body weight, body weight gain, organ weight, or gross
or microscopic pathology were found. The NOAEL for H1 1 for male and female Sprague
Dawley rats was 1000 mg'kg bw/day.

C. 5TUDY DEFICIENCIES:

No deficiencies that would affect interpretation of the study results were found. Concen-
tration, stability, and homogeneity studies of the dosing solutions were not done.
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OPPTS 870.3150
STUDY TYPE: SUBCHRONIC ORAL TOXICITY - DOG
MRID 47264939

Prepared for

Health Effects Division
Office of Pesticide Programs
LS. Environmental Protection Agency
One Potomac Yard
2777 8. Crystal Drive
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Life Sciences Division
Oak Ridge National Laboratory
Ouak Ridge, TN 37831
Task Order No, 08-025

Primary Reviewer:

5 ABT. Signature:

Date:

Secondary Reviewers:

R.A. Young. PhD.. DABT. Signature:
Date:

Robert H. Ross, M.5., Ciroup Leader Signature:
Drate:

Cuuality Assurance:

Kimberly Slusher, M.S. Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor=s signatures above.

(Oak Ridge National Laboratory managed and operated by UT-Bamelle, LLC., for the LS. Department of
Energy under Contract No. DE-ACO5-000R22725.
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EPA Reviewer: Signature:

DATA EVALUATION RECORD |

STUDY TYPE: Subchronic Oral Toxicity (gavage) - Dog;
OPPTS 870.3150 (non-rodent); OECD 409

BC CODE: 123200 DF BARCODE: 352311
TEST MATERIAL (PURITY): H11 (purity 90%)

SYNONYMS: Vacciplant, Laminaria digirma powder (Kelp powder); Laminarin f-1-3 Glucan

CITATION: Gerard, C.A. (2001) 90-day repeated dose oral toxicity study in the dog. Cemre De
Recherches Biologiques. Chemin De Montifault, 18800 Baugy, France. Report No.
20000390 TAOD.TOX.DOGMH11, March 16, 2001. MRID 47264939, Unpublished.

SPONSOR: Lavoratoires GOEMAR S.A., Z.A.C. La Madeleine — BP55, 35413 Saint Malo
Cedex, France

EXECUTIVE SUMMARY:

In & 90-day oral toxicity study (MRID 47264938), H11 (95% a.i.. Batch No. 99524) was
administered daily to groups of four Beagle dogs/sex at concentrations of 0 or 1000 mg/kg
bw/day by gavage.

No treatment related mortality or effects on clinical signs of toxicity, neurotoxicity, hematology,
clinical chemistry, body weight, body weight gain, organ weight, or gross or microscopic
pathology were found. The NOAEL for H11 in male and female Beagle dogs was 1000
mg/kg bw/day, A LOAEL was not identified.

This 90-day subchronic toxicity study in the dog is Acceptable/Guideline and satisfics the
guideline requirement for a 90-day subchronic toxicity study (OPPTS 870.3130; OECD 409) in
the dog.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
siatements were provided.
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I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: HI11
Deseripthon: Light besge powder
Lothatch & S
Parity: s Al
Compound stability: Jamuary 1, 2003
CASEaf TGAL: GHIR-22-4
Strscture:

2. Vehicle: Water

J. Test animals:

Epecies: Dog
Strain: Beagle
Ageiweight ai stedy Initiation:  —6-% momks. Mades: = 10.6: 13.05 kg: Females: 89 - 11945 kg
Source; CEDES = domaine des Souches, Mexilles, 89130 Toucy, France
Housing: Imdividually In siandard cages
[Het: VAR 125 (2 Food Produwet. 400 giday
Water: Tap waber, od libifum
Emvironmental conditians: Temperatare: 17-21°C
Humidity: 45-65%
Air changes: = [{khe
Photoperiol: 12 hours Hight'dark
Acelimation period: B-12 days

B. STUDY DESIGN:
1. Inlife dates: Start: August 2, 2000; End: November 2, 2000

2. Animal assignment: Animals were randomly assigned based on body weight 1o the test
groups noted in Table 1.

TABLE 1: Study d
Test group s Lo nianal i Male # Femnle

(mg/ke bw/day)
1k

Lk 1] I 4

3. Dose selection rationale: The dose was selected by the study sponsor. The test material was
reported free of toxic effect. so a limit dose of 1000 mg'kg bw/day was chosen.
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4. Dose preparation and analysis: Dose solutions were prepared daily. Samples of solutions
prepared during the first week were retained and frozen for future analysis. The dosing

volume was 5 mlkg based on the most recent body weight.

Results:
Homogeneity analysis: No data on dose homogeneity was included in the study report.

Stability analysis: Doses were prepared daily, however data on dose stability were not included
in the study report.

Concentration analysis: No data on the concentration of dose solutions were found in the study
report.

5. Statistics: Incidence data were analyzed by Fisher's test. Body weights, clinical chemistry,
and hematology were analyzed for each sex by two-way ANOVA for repeated measurements
taking time and treatment into consideration. Continuous clinical pathology results were
analyzed by one-way ANOVA. If one result from a data set was missing, an estimate based
on the group mean was used. If more than one result was missing from a data set, the animal
was excluded from statistical caleulation. Daily clinical results, food and water consumption,
ophthalmology. urinalysis and macroscopic resulls at necropsy were not statistically
analyzed.

C. 2T, 5:
1. Observations:

1a. Cageside observations: The dogs were examined daily approximately one hour after
dosing for clinical signs of toxicity and twice daily for moribundity and mortality.

1b. Clinical examinations: Detailed clinical examinations were done weekly.

le. Neurological evaluations: During the 13" week of the study, the rats were individually
observed for awareness, mood, motor activity, motor in-coordination, excitation, muscle
tone, body posture, and reflexes according to the method described by Irwin (1968,
Comprehensive observational assessment: 1A. A systematic quantitative procedure for
assessing the behavioral and physiologic state of the mouse. Psychopharmacologia
13:222-257).

2. Body weight: The dogs were weighed on the day of randomization, just prior to the first
treatment, and weekly thereafier.

3. Food and water consumption: Food and water consumption were measured daily.

4. Ophthalmoscopic examination: Ophthalmologic examinations were done on all dogs pre-
treatment and on the day of necropsy. The external ocular adnexa and the anterior segment
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were examined macroscopically. 1f no abnormalities were present, the pupils were dilated
with 0.5% tropicamide and photographs of the optic fundus and abnormalities taken.

5. Hematology and clinical chemistry: Blood samples were collected before treatment, once
monthly during treatment, and on the day of necropsy from fasted animals into tubes
containing EDTA (hematology), heparin (clinical chemistry), or citrate (coagulation studies)
from all animals. The CHECKED (X) parameters were examined.

a. Hematology:

_ X | Hemasoscrit (HCT)* X | Leukocyte differential count®

* | Hemoglobin (HGBY® X | Mean compuscolar HGB (MCH)®
X | Leukacyte count (WBC)* X | Mean corpuse. HGE cone (MCHC)®

X | Envifirocyie count (RBC)Y X | Mean corpuse. valume (MCWV)*

A | Platebet cowni® Heticulosyte coam

Bhood clmting measurements®

X | (Thromboplastin time)

| | (Cloiting time)
{ Proahsoembin Hme)

* Recommended for S-day ol nen-rodent studies based on Guldeline 8703140

b. Clinical chemistry:
X ELECTROLYTES X OTHER
X | Calcium® X | Atbumin®
X_| Chiloride” X | Creatinine
| Magnesium X | Urea nitrogen®
_X | Phasphorus* X | Total Cholesterl®
| X | Potassium® Globuling
X | Sodiam* X | Glucose®
X ENZYMES (more than 2 bepatic enzymes e} X | Total bilirubin®
X | Alkaline phosphatsse (ALK)* X | Totwl protein {TF)*
Cholinesternse {ChE) ; Trigheoerides
| Creatine phosphokinase | Serum protein clectrophoresis
| Laetic scid dehydrogensse (LDH)
X | Alanine amiso-transferase (slso SGPT)®
| X | Aspanaie smino-transfersse (also SGOT)®
|| Sorbitol dehyvdrogenase®
X | Gamma ghutamyl transferase (GGT)*
ﬁlnmmmwmlm

* Recotimictided For subchronic non-rodent stadics based on Guideline 570,31 %0
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6. Urinalysis: Urine samples were collected for 16 hours before treatment, once monthly during
treatment, and on the day of necropsy from fasted animals. The CHECKED (X) parameters
were éxamined.

X | Appearince® X | Glecose® )
X | Volume® X Ketones

X | Specific gravity / osmaixliy® X | Bilinbin

XA | phi* X | Blood | blaod cells®
|| Sediment (microscopic) X | Nigate

X | Protein® X | Urobilinogen

* Recommmended for subchronic nonsodent suslies based an Guideline RT0.3 150

7. Sacrifice and pathology: All animals that died and those sacrificed on schedule were sub-
jected to gross pathological examination and the CHECKED (X) tissues were collected and
examined microscopically from all animals. The (XX) organs, in addition, were weighed.

* Recommended far 90-day oml nan-rodent sudies based on Guideline 8703150

= Organ weighl required for nan-rodent stadies.

II. RESULTS:
A. OBSERVATIONS:

X DIGESTIVE SYSTEM X CARDDVASC HEMAT. X SELUROLOGIT
Tomgue & | Aorts thomac® XX | Brain®=
X | Salivery glamds® | XK | Hem*s % | Peripheral nerve®
& | Esophngus® A | Bons marrow® X Spinal cord (3 kewels)®
X | Stomach® X | Lymph nodes® X_| Piruitary®
X | Duodenum® XX | Spleen®+ L | Eves {oplic merve}®
X _| Jejunum® XX | Thymus®s X GLANDULAR
X | lewn* NX | Adrenal gland*+
| X | Cecum® X UROGENITAL X | Lacrymal gland
% | Colon® XX | Kidneys*s XX | Parmbyroid®=
_X | Rectum® X | Urinasy bladder® XX | Thyroid®+
XX | Liverss XX | Tesests X OTHER
X | Gall bladder®+ KX | Epididymides®+ X | Bone (femur/sternum)
X | Pecrens* X | Prosate* X | Skeleiad musche
X RESPIRATORY XX | Ovaries®s X | Skin®
X | Trachea® XX | Uterns®s X | All gross lesions and masses®
X | Lung® Mfammary gland®
Mose® X | Vagina
Phanmx®
| Lanmx T

1. Clinieal signs of toxicitv: Diarrhea and/or soft stools were noted in control and treated male
and female dogs; however the incidence was slightly increased in treated animals. No other
treaiment-related effiects were noted.
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2. Mortality: One control female was sacrificed on Day 31 of the study. This dog presented
with epileptic convulsions which progressed from spaced to frequent with the dog eventually
becoming unconscious, Another female dog was used to replace the animal. All other dogs
survived until scheduled sacrifice.

B. BODY WEIGHT AND WEIGHT GAIN:

Mo treatment=related effects were found.

Dk Body 'lf‘ll:l.{ii.tﬂﬂ} Total It
(mg/hg bwiday) | Day-2 Day 7 Day 49 Day 90 kg | it
Male .

[ 3162080 | 1198e076 | 1323062 | 1301208 i

1000 1225+ 1.05 | 12042106 | 13.195096 | 14,095 1.17 L84 10

Femnle

0 10022105 | 10074098 | 1060+ 158 | 1178:207 | 176

1004 10395117 | 10422121 | 11555127 | 12475161 208 T

Data from pages 28 snd 30 of MRID 47264539,

C. FOOD AND WATER CONSUMPTION AND COMPOUND INTAKE:

1. Food consumption: No treatment-related effects were found.

2. Compound intake: Compound consumption is in Table 1.

3. Water consumption: No treatment-related effects were found.

D. OPHTHALMOSCOPIC EXAMINATION:

No treatment-related eifects were found.

E. BL

YSES:

1. Hematology: After two months of treatment, the hemoglobin, hematocrit and RBC count of
treated female dogs were increased 8-11%; however, the increases were slight, the results
well within the historical control range of the laboratory, and were not of biological or
toxicological concern. No other treatment-related effects were noted in hematology or
coagulation parameters of male and female dogs.

2. Clinical chemistry: No treatment-related effects were found.
F. URINALYSIS:

No treatment-related effects were found.
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G. SACRIFICE AND PATHOLOGY:

2.

3.

Organ weight: The absolute and relative adrenal weight of high-dose male dogs was
statistically increased ~11% relative 1o control male dogs. In addition, the absolute and
relative spleen weight of high-dose male dogs were statistically decreased ~33%. Since no
microscopic correlates were found for either parameter and because the differences were
slight, they were not considered of biological or toxicological concern. No other treatment-
related effects were found in male or female dogs.

Gross pathology: No treatment-related effects were found,

Microscopic pathology: No treatment-related effects were found.

IL DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR'S CONCLUSIONS:

C.

The swudy author concluded 1000 mg/kg bw/day H11 did not induce treatment-related effects
in dogs.

WE MENTS:

In this study, male and female Beagle dogs were treated by gavage with 0 or 1000 mg/kg
bw/day H11 for 90 days. No treatment related mortality or effects on clinical signs of
toxicity, neurotoxicity, hematology, clinical chemistry, body weight, body weight gain,
absolute or relative organ weight, or gross and microscopic pathology were found. The H11
NOAEL for male and female Beagle dogs was 1000 mg/kg bw/day.

STUDY DEFICIENCIES:

No deficiencies that would affect interpretation of the study results were found. Concen-
tration, stability, and homogeneity studies of the dosing solutions were not done.
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EPA Reviewer: Drste:

Template version 02706

DATA EVALUATION RECORD

STUDY TYPE: Prenatal Developmental Toxicity Study - Rat;
OPPTS 870.3700a | ' 83-3a); OECD 414,

DP BARCODE: 332311

TEST MATERIAL (PURITY): H1 1 {Laminarin, 90%, a.i.; Batch No. 99524; light beige
powder)

SYNONYMS: Vacciplant; B 1-3 glucan from Laminaria digitate

CITATION: Gerard, C. A. (2001} H11 (baich 99524): Swudy for the effects on embryo-foeial
development in the rat by the oral route. CERB, France, Laboratory Project ID No.
20000387 T, March 16, 2001.MRID 47264940, Unpublished.

SPONSOR: Laboratoires GOEMAR S.A., France

EXECUTIVE SUMMARY:

In a developmental toxicity study (MRID 47264940), H11 (90% a.i.; Batch No. 99524) was
administered to 25 pregnant SPF Sprague-Dawley rats/dose by oral gavage as a solution in stenle
water at dose levels of 0 or 1000 me'kg bw/day on gestation day (GD) 6 through 17. Dams were
sacrificed on GD 20 and examined grossly. The following parameters were measured: number of
corpora lutea, weight of the uterus, and the number and location of the implantation sites, fetuses
and resorptions (early and late). The following parameters were measured on the fetuses: number
of dead and alive, fetal body weight. caudo-cranial measurements, gross evaluation and weight of
the placenta, external morphological examination and sexing. One-half of the fetuses were fixed
in BOUIN's fluid before Wilson's section technique for visceral examination and the other half
were placed in 95% alcohol for processing for skeletal examination.

All females survived to the scheduled sacrifice and there were no clinical signs observed.
Treatment did not affect body weight, body weight gain, food and water consumption or cesarean
parameters measured.

The maternal NOAEL in female rats administered H11 orally from GD 6-17 was = 1000
mg/kg and the LOAEL could not be determined.

There were no treatment-related effects on the number of live/dead fetuses recorded, individual

fetal body weight, cando-cranial measurement, gross evaluation and weight of placenta, and on
the external, skeletal and visceral examination.
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The developmental NOAEL in rats administered H11 orally was = 1000 mg/'kg and the
LOAEL could not be determined.

The developmental toxicity study in the rat is classified as UNACCEPTABLE/GUIDELINE
(upgradable) and does not satisfy the guideline requirement for a developmental toxicity study
(OPPTS 870.3700; OECD 414) in the rat. Although only one dose was administered, this is
acceptable as there were no effects and the limit dose was used. The study could be upgraded to
acceptable if information as to the concentration, stability and homogeneity were added,

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.
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I. MATERIALS AND METHODS

A. MATERIALS:

1. f material: HI1l
Dhescription: Light beige bygroscopic powder; phi 6.8; sofuble in water
Lot/batch ¥z Baich Mo, 99524
Purity: Wl
Compound siability: Mot provided; report ststed was responsibility of the Sponsor
CAS iy S0E-12-4
Struciure: Mo structure avallable

2. ¥Ychicle and/or positive control: Sterile water was used as the vehicle in the treated animals
and was administered alone to the control animals,

3. Test animals:
Species:
Siram:
Apeweight ot siudy inltiation:
Sauroe:
Houslmg:
et
Water:
Envirenmental conditians:
Acclimation period:

Female s

SPF Spragoe-Dawley

8-11 weeks old an day of mating: body weight: 1528w 2810 g
Charles River Laboratosies, France

Rats were housed individually In stundard size cages on dusi-free iradisted whize
wind shavims

S0¥E: RM3 (E) S0C IR, ad [vrum

Filtered tnp warer, o fibvitum, in polycarbonaie botles
Temperature:  [S2IEC

Humidity: 45-65%

Adr changes: 1) timaewthr

Phatoperiod: 2 hrw dari'12 hes Light

5 days

B. PROCEDURES AND STUDY DESIGN

1. In life dates: Start: August 1, 2000: End: August 23, 2000

2. Matipg: Females were mated in the morning and inspected about 11:00 am for the presence
of a vaginal plug, The day the vaginal plug was identificd was designated as gestation day
(GD) 0. Information in regard to the males used for mating was not provided,

3. Animal assignment: Animals were assigned randomly by body weight to dose ZrOups as
indicated in Table 1 on GD 5.
TABLE 1. Amimal assignment in rats dosed with H11 by aral gavage”
Giroup Mo, of pregnant females Dose (img kg bwi) Volume administered
1 24 1] Smlig
2 2% 1000 5 mlfkg

" Data from p. 14 in MRIT} 47264940,
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4. Dose selection rationale: The dose levels were selected in agreement with the Sponsor as the

test substance was supposed to be free of any toxic or sub-toxic effect. Therefore, a limit test
was performed.

Dosage preparation and analvsis: Test material-vehicle solutions were prepared daily by

mixing appropriate amounts of test substance with sterile water. Storage of the test material
was al room temperature. Conirols were administered sterile water only. Sampling of the
solutions was performed on a day drawn at random before the start of the study, on GD 6 and
during the study (between GD 7-17). After preparation of the solution, one sample of ~ 5 mL
was laken at room temperature before gavage and placed into a labeled and dated amber
colored glass bottle and stored at — 20°C for possible subsequent analysis. No further details
were provided.

Resulis:

Homogeneity analysis: No information was provided.
Stability analysis: No information was provided.
Concentration analysis: No information was provided.

Dosage administration: All doses were administered once daily by oral gavage, on gestation
days 6 through 17, in a volume of 5 mL/kg of body weight/day. Dosing was based on the
most recent body weight determination.

OBSERVATIONS:

. Maternal observations and evaluations: The animals were checked for mortality twice

daily. Animals were examined for clinical signs at least once daily at the time when any
possible effects would be most likely observed (approximately one hour after dosing). Body
weight was recorded on the day the rats were received at the laboratory, the day of
randomization, the first day of treatment and on treatment days 9, 13, 17 and 20 (day of
necropsy). Food consumption data were measured before the treatment began (GD 1-5),
during treatment (GD 6-17) and after the treatment period (GD 18-19) by weighing the
amount of food remaining in the bowls, Water consumption was also measured by daily
measurements of the amount of residual water in bottles, Dams were sacrificed on GD 20 (one
day prior to parturition). Examinations at sacrifice consisted of® gross examination of all major
organs, a count of the corpora lutea on the ovaries, weight of the uterus (fetuses intact),
number and location of implantation sites, number and location of fetuses and number and
location of resorptions {early and late).

Fetal evaluations: All fetuses from control and treated females were examined. On the day of
sacrifice (day 20) or delivery on GD 17 or later, the following fetal parameters were recorded:
number of live/dead fetuses recorded, individual fetal body weight, caudo-cranial
measurement, gross evaluation and weight of placenta, external morphological examination
and sexing. Then, half of the total number of fetuses was fixed in BOUIN's fluid prior 10
WILSON's section technigue and the other half was fixed in 95% alcohol for skeletal

examinmiion (alimann stain). Ench fetus was placed in ite oamn collection bottle and identified

by CERB study number, mother number, fetus number, and the type of fixative it was in. Data
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D.

I1.

1.

were recorded and reported as either fetal incidence or litter incidence (Indices used are
included in Section D.2),

DATA ANALYSIS:

Statistical analvses: Body weight changes and water consumption were analyvzed by two-way
analysis of variance. If they were statistically significant, the mean of the dosed group was
compared to the controls by DUNNETT's test. Food consumption results were analyzed by
one-way analysis of variance at each individual time period. The number of deliveries
classified as abortions or as GI 20 sacrifices was compared with that of the control group
using the Chi® 1est. The distribution of the implantation sites was classified by: normal live
and dead fetuses, abnormal live and dead fetuses and resorptions (early and late) in all dose
groups and the control group. [f possible, the treated and control groups were compared using
a Chi* test. One-way analysis of variance was also applied to the following: mean number of
copora lutea, number of implantation sites, number of live fetuses, number of dead fetuses,
number of resorplions and mean percentage of reproductive indices per group and per female
and the mean weight of the uterus of the females, If these were statistically significant, then
DUNNETT s test was used to compare the dosed group with the control. Statistical
significance was established at p < 0.03.

Indices: The following indices were calculated from cesarean section records of animals in
the study:

Pre-implaniation loss (%) = Number of corpora lutea — number of implantations. X 100
Number of corpora lutea

Posi-implantation loss (%)= Number of implaniations — number of live fet X 100
Number of implantations

% fetal incidence = Number of fetuses in group with findings X 100
Total number of fetuses in group

% litter incidence = Number of litiers in group containing fetuses with findings X 1040
Total number of litters in group

Historical control data: Historical control data were not provided to allow comparison with
concurrent controls.

RESULTS:

TE TOXICITY:

Mortality and clinical observations: All dams survived the study, and no ¢linical signs were
observed.

Body weight: Body weight data are summarnized in Table 2. There was no treatment-related
effect on body weight during the study. The only effect on body weight gain was a transient
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decrease (15%) in the treatment group females pre-treatment (GD 1-6). By GD 9, these
females were similar to controls and remained similar to controls for the remainder of the
study. Mean gravid utenine weight was similar between the treated and control females.

TABLE 2. Mean maternal bady ﬂl:-ﬁiu ‘n’!';m and body welght gain (g) g I
Contral 1000 mgikg
Interval s 1"';‘;“-"' (= 21) I
|_Boddy weight 2
GD | 220.4 % 20,9 22392 187
G 6 25542233 251.5223.)
GD 9 27442244 M55+233
GD 13 2956 %217 2080 = 25.4
G017 33684 31,3 3372319
I G 20 EEE 3736+ 356 :
Body weight gain”
G} 1-6 34 29.6 ( L15%)
GO 6-9 19 22
GD 5-13 212 2.6
G135 T 5.5
G 1-20 154.9 1497
—
" Data obtained from Table 1, p. 22 in MRID 47264940,
ITIEJ:In:I'_'.r wi gain calculated by reviewer,
3. Food and water consumption: There were no treatment-related effects on food or water

consumption.

4. Gross pathology: There were no treatment-related effects observed on gross pathology, Mean
uterine weight in the control females was 75.43 g+ 14.20 g and in the treated females, 73.07 +
16.08 g, indicating no significant difference.

3. Cesarean section data: Data are summarized in Table 3. There were no treatment-related
differences observed in the 1000 mg/kg females when compared to the controls in any of the

paramcters measired.

| TABLE 3. Cesarean section observations "
| Observation Contral group 1004
I ¥ Animals assigned (mated) 25 15
# Animals pregnant 23 21
Pregnancy rate (%) g3%% 4%
# Non-pregnant 2 Fl
Maternal wastage
No died 1] 1]
Mo, abarted 1] i
MNo. prempiure delivery L] L]
| Total ne. corpora litea 400 155 I
Corpara lutea/dam 174456 1694 3.6
Tatal o, implantaiions il 276
Implantations/dam 13,5426 i31=29
Total mo. litters 23 21
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TABLE 3. Cesarean section observations "
Total na, live fetases 2940 254
Live fetmses/dam 126&%26 121228
' Total ne. dead fetuses D [
Total ne. resorptions 21 i3
Early 20 21
Lane 1 i
Resarpiona/dam ] ]
Early 0909 10412
Late 00=02 D0+02
Litters with total resospiions ] i I
Mesn fetal webght (g) 394 =017 3054027
Makes mot provided not provided
! Females rit puroviched nat provided
Sex ratia (%% |n]--]-"l A6 1384
Mean camdo-craninl messursments {mm) 165 k1.4 EF ]
Mean placenta weight (g) 60 & 0,07 i & (1,0
Pre-implantation loss (%) 19.0= 149 2142177 |
Pest-implantaiion lnss (%) 0h B2 T+ B4
— — e —————

—— -
* Data obtained from Tables 4-6, pages 21, 28-30 and 66-67, in MRID 47264940,

® The oaly data provided on male/female sex ratio was obtained from Table 1A, p. 91, in the study report wnd it was
the ratio observed in the BOUIN fixed rats (total of 140 controls and 123 treated fetuses examined), and may not be a
true representation of the entire fetal population.

B. DEVELOPMENTAL TOXICITY:

The number of fetuses examined for skeletal parameters was 150 and 131 in the contral and
treated groups, respectively. The number of fetuses examined for soft-tissue abnormalities was
140 and 123 in the control and treated groups, respectively.

1. External examination: The only findings on external examination were hematomas found
on some of the control and treated fetuses but they were associated with the caesarean

section technique, were observed in the same incidence in the control and treated fetuses
and were nol treatment-related.

B IEI{EQL examination: Any visceral abnormalities noted were observed at the same
incidence in both the control and treated fetuses, indicating they were not treatment-
related. Some of the most common findings are provided in Table 4a.

3. :ﬂ:m_ tal examination: Any skeletal abnormalities noted were observed at the same
incidence in both the control and treated fetuses, indicating they were not treatment-
related. Some of the most common findings are provided in Table 4b.
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l TABLE 4a. Visteral examinathons *
(bservation {'mm 10040 niﬁ
Mo, fetuses (linters) examined 140 (23) 12321}
Mo, fetuses (Hiters) afTesied
Hepatic hemorrhages 17410} 16 (8]
Localized imteraal aldomen Mmurrh!t 14 (8] ERE]
Hemarrhagic ahdomen 8 (8) 11i%)
UnHateral hyrourcier I (&) b2 (9]
Subcutancous hemorrhage 0§l 100}
| Subcotanesus odemn Xy Hi4) I
T s re—r—

* Data obtained from Tables 1A and 1B on p. 91-92 in MRID 47264%40.

Y Fetal (litter) incidence

I TABLE db. Skeleial examinations

Observation

Contrel group

No. fetuses (lntbers) examined 150 (23) LS R
Mo fetuses (litters) affected
Imcomplete amification of parietalsy 12 [5) 10(T)
Incomplete ossification of interparictals 32 (3) 35 (16}
{1 Imcomplete assification of hypid 13 (7 1} iE)
Plague of bone in cranial satare 0 iy 4 4
Ancnalous thorscie vertebral cenfrumia) 20012} 29 (14)
6 lumbar veriebrae 150 (23) 13021
13™ rib rodimentary i1} 0 {0}
| 14 rib rudimentary E(7) 53
| 1 incompletely ossified sternebrae 100 (23) B3 (20}
Small fetus with generalized reduction in sssificatbon L (1)

* Data obtsined from Tables 2A, 2B, 3A and 38 on P 9398 in MRID 472645940

Y Fotal (Titter) incidence

1. DISCUSSION AND CONCLUSI(ONS:

A. INVESTIGATORS= CONCLUSIONS:

The study author concluded that administration of H11 by oral gavage 1o pregnant female rats
during gestation days 6-17 did not cause any matemnal or developmental effects.

B. REVIEWER COMMENTS:

1. Maternal toxicity: Treatment with 1000 mg/kg of H11 had no significant or toxicological
effects on the dams. The only effect observed was a transient decrease in body weight gain

occurring before treatment began.

The maternal NOAEL in female rats administered H11 orally from GD 6-17 was = 1000
mg/kg and the LOAEL could not be determined.
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2. Developmental toxicity:

a. Deaths/resorptions: Maternal treatment with HI1 at a dose of 1000 mg/kg did not result
in an increased incidence of fetal death or early or lale resorptions.

b. Altered growth: No treatment-related effects were observed on fetal weight, ossification
rates or caudo-cranial length. The only information lacking was individual fetal weight
presented by gender.

¢. Developmental variations: The incidence of developmental variations was not
significantly different in the treated rats when compared to controls.

d. Malformations: There were no treatment-related effects on external, visceral or skeletal
examination as the incidences of malformations were similar between the treated and
control group.

The developmental NOAEL in rats administered H11 orally was = 1000 mg/kg and the
LOAEL could not be determined.

C. CIENCIES:

Complete information in regard to the number of male and female fetuses and the mean body
weight for each sex were not provided in the study report. Gender ratios for the BOUIN-
fixed rats were provided and indicated a normal ratio of males/females between the control
and treated rats but this may not be truly representative of the entire fetal population. This
iformation does not appear to affect the integrity of the study but should be added if
available.

Mo data were provided on the homogeneity, concentration or stability of the solutions
administered. Although samples were obtained, they did not appear to have been analvzed.
Thus lack of data is a major deficiency and needs to be added if available from the
Sponsor/test laboratory,
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STUDY TYPE: Prenatal Developmental Toxicity Study - Rabbit;
OFPTS 870,3700b [ * 83-3b); DECD 414,

PC CODE: Not provided DP BARCODE: 352311

TEST MATERIAL (PURITY): H 1| (Laminarin) (90% a.i.)
SYNONYMS: Vacciplant

CITATION: Gerard, C.A. (2001) Study for the effects on embryo-foetal developmeni in the
rabbit by the oral route, CERB, Chemin de Montifault, 18800 BAUGY, France.
Laboratory project 1D no. 20000388 T, October 5, 2001, MRID 47264941,
Unpublished.

SPONSOR: Laboratories GOEMAR S.A., Z.A.C. La Madeleine-BP55, 35413 Saint Malo
Cedex, France

EXECUTIVE SUMMARY:

In a developmental toxicity study (MRID 4726941) Laminarin (H 11; 90% a.i., batch # 99524)
was administered to 19 New Zealand White rabbits/dose by gavage at dose levels of 0 or 1000
mg/kg bw/day from days 6 through 15 of gestation. Does were sacrificed on day 29 of gestation,
examined grossly, and the uterus, complete with ovaries, was removed and the uterine homs
were examined. The following daa were collected: count of corpora lutea on ovaries; weight of
uterus before extraction of fetuses; number and uterine location of implantation sites; number
and uterine location of fetuses; and number and uterine location of resorptions (early and late).
The fetuses were examined macroscopically and the following data were recorded: number of
live or dead fetuses; individual fetal weight (live and dead fetuses); caudo-cranial measurement
of live and dead fetuses; gross evaluation and weight of placenta of all fetuses; external
morphological examination of fetuses; soft tissue examination of all fetuses afier sacrifice by
subcutancous injection of sodium pentobarbital; and sexing of all fetuses at external examination.
Following examination of soft tissues, all fetuses were eviscerated. The heads were removed for
approximately half of the fetuses in each litter and were fixed in Bouin's fluid for subsequent
examination following frechand serial sectioning. The torsos and the remaining intact fetuses
were skinned and fixed in 90% or 95% alcohol and processed for skeletal examination using the
alizarin method.

All females survived to study termination. No treatment-related absolute body weight differences
were observed. Mean body weight gain during the treatment period (GD 6 — GD 19) was
decreased (78% lower than control group) at 1000 mg/kg bw/day. During the treatment period,
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food consumption of treated females was significantly lower than control females (15% lower
than control group). Water consumption was not affected by treatment. No treatment-related
effects on macroscopic postmortem findings or Caesarean section data were observed.

The maternal toxicity LOAEL for Laminarin (H 11) in rabbits is 1000 mg/kg bw/day,
based on decreased body weight gain during the treatment period. The maternal NOAEL
is not established.

No treatment-related effects on fetal length and weight or on external fetal examinations were
observed. An increase in the number of fetuses with supernumerary ribs at the thoraco-lumbar
border and the number of fetuses with supernumerary ribs with an additional (8"} lumbar
vertebra was observed in the treated group, Comparison of the treated group with historical
control values from the testing laboratory in the same strain of rabbit during the same time period
showed similar values. Therefore, the skeletal findings are not considered treatment-related.

The developmental toxicity LOAEL for Laminarin (H 11) in rabbits is not established. The
developmental NOAEL is 1000 mg/kg bw/day.

The developmental toxicity study in the rabbit is classified Unacceptable (not
upgradable)/Guideline and does not satisfy the guideline requirement for a developmental
toxicity study (OPPTS 870.3700b; OECD 414) in the rabbit. An insufficient number of animals
was used.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: H11 (Laminarin)
Description: Light beige powder
Lot/batch if: GU524
Purity; L
Compound stalbility: Expiration date: Jamuary 1, 2003
CAS wol TGATL: BHH0E-2 24
Siructure: Mot pvailehic

2. Vcehicle and/or positive control: Sterile water

3. Test animals:
Species: Rabbit
Sirmim: Albino SPF (Specific Pathogen Free) New-Zealand White
Agerwelght ni study Initkatbon: 4 months on day of mating‘approx, 3.5 kg on first day of reatment
Saurce; Charles River Laborsiones, Chatillon Sur Chalaronne, France
Hwsing: “imdlividually in standand size cages™
Dtz SDS:STANRAB (P) SOC IR aud libiem
Water: Tap water adf ibitim
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B.

2,

C.

Envirommenial conditions; Temperatere: 17-21EC
Humidify: 45085,

Air changes Ihe
Phatoperiod: 12 hes dark! 12 brs Tight

Acclimation period: 5 days

PROCEDURES AND STUDY DESIGN

In life dates: Start: November 13, 2000; End: December 15. 2000

Mating: The animals were mated a1 the animal provider and were delivered to the testing
laboratory on gestation day (GD) 1. The day of mating was designated as GD 0,

Animal Assignment: Animals were randomized into the control and treated groups on the
basis of body weight, as indicated in Table 1. The study was conducted in five parts with the
start of the experimental phase ranging over a five-day period.

TABRLE 1: Animal Assignment
Duse (mg/kg bw/day) 0 1000
| Monber of Females 9 19
Volome adminidered 3 mL/kg iml kg

Dose selection rationale: The testing was conducted at the limit dose of 1000 mg/kg bw/day.

Dosage preparation and analysis: The test material-vehicle mixture was prepared daily by

mixing appropriate amounts of test substance with sterile water and stored at room
iemperature. Sampling was performed on GD 6 of each part of the study and ten days after
the start of the fifth part (date drawn at random before the stant of the study}). The 5 mL
samples were collected and stored at -20°C for possible subsequent analysis.

Results:

Homogeneity analysis: No information was provided.
Stability analysis: No information was provided,
Concentration analysis: No information was provided.

Daosage administration: All doses were administered once daily by oral gavage, on GD 6
through GD 19, in a volume of 5 mL/kg of body weight/day. Dosing was based on the body
weight on the most recent body weight determination,

OBSERVATIONS:
Maternal ohservations and evaluations: The animals were checked for mortality or clinical

signs twice daily. Body weight data were recorded on GD 1 (day of arrival at testing
laboratory), GD 3 (the day of randomization), GD 6 (first day of treatment) and on GDs 9, 12,
15, 19, 21, 24, 27 and 29, Food and water consumption were measured before, during and
afler the treatment period by daily weighing the amount of food remaining in bowls and by
daily measurement of the amount of residual water 1n bottles, Dams were sacrificed on day
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29 ol gestation (approximately 2 days prior to parturition) by subtotal exsanguination
following sodium pentobarbital anesthesia. The uterus, complete with ovanes, was removed
and the uterine horns were examined, Main organs (liver, spleen, kidneys, stomach,
intestines, gonads/reproductive tract, lungs and heart) were examined macroscopically. The
following data were collected: count of corpora lutea on ovaries; weight of uterus before
extraction of fetuses: number and werine location of implantation sites; number and uterine
location of fetuses; and number and uterine location of resorptions (early and late).

2, Fetal evaluations: At the scheduled sacrifice of dams (G 29), the fetuses were examined
macroscopically and the following data were recorded: number of live or dead fetuses:
individual fetal weight (live and dead fetuses); cando-cranial measurement of live and dead
fetuses; gross evaluation and weight of placenta of all fetuses; external morphological
examination of fetuses; soft tissue examination of all fetuses after sacrifice by subcutaneous
injection of sodium pentobarbital; and sexing of all fetuses at external examination.

Following examination of soft tissues, all fetuses were eviscerated. The heads were removed
for approximately half of the fetuses in each litter and were fixed in Bouin's fluid for
subsequent examination following frechand serial sectioning. The torsos and the remaining
intact fetuses were skinned and fixed in 90% or 95% aleohol and processed for skeletal
examination using the alizarin method, The fetal examinations (soft tissue examination of
heads and skeletal examinations) were conducted by Tesh Consultamis International, Suffolk,
UK.

D. DATA ANALYSIS:

1. Statistical analvses: Body weight changes were analyzed by two-way analysis of variance
for repented measurements in time taking the time and treatment into consideration. Food
consumption was analyzed period by period by one-way analysis of variance (treatment
factor). These results were analyzed period by period, given that the duration of each of these
periods was not the same and therefore not comparable. Water consumption was analyzed by
two-way analysis of variance for repeated measurements in time taking the time and
treatment factors into consideration.

A one-way analysis of variance (treatment factor) was applied to the following: mean weight
per litter and per group of live fetuses; mean caudo-cranial measurement per litter and per
group; mean weight of the placenta per litter and per group; mean number of corpora lutea:
mean number of implantation sites; mean number of live and dead fetuses, mean number of
resorptions; mean percentage of reproductive indices per group and per female: and mean
weight of the ulerus,

Results of daily clinical findings and of macroscopic examination of fetuses and/or organs
removed were not analyzed statistically.

2. Indices: The following indices were calculated from cesarean section records of animals in
the study:

Pre-implantation loss (%) = Number of corpora lutea — pumber of implantations x 100
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1L

A,

Number of corpora lutea
Post-implantation loss (%) = Number of implantations — number of live fetuses  x 100

Number of implantations

Historical control data: Limited historical control data were provided to allow comparison
with concurrent controls. Rib and lumbar vertebrae values from one control study were
included.

RESULTS:

MATERN ICITY:

Mortality and clinical observations: No deaths or clinical signs of toxicity were observed,

except for one female in the teated group, no, 20001576, that had dark urine on GDs 17 and
18.

Body weight: Body weight data are summarized in Table 2, No treatment-related absolute
body weight differences were observed. However, one treated female (No. 20001576) had a
bodyweight loss of about 24% from GD 1 to GD 15, At the terminal necropsy, this female
was pregnant but showed a total litter loss. Mean body weight gain during the treatment
period (GD 6 — GD 19) was decreased (78% lower than control group) in the treated group, If
data from animal no. 20001576 is excluded from the mean value, the decreased bady weight
£ain in the treated group is even more severe (89% lower than control group). Body weight
gain rebounded after the treatment period and was increased in the treated group as compared
to the control group.
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TABLE I: Mean (V50 maternal body tand weight gain "
Dose in mg'kg bwiday (8 of Dams)
amtaioo Dy Contral { 16) Treated (13) Treated (12
G0 347+ 0018 148 =024 .50 + 0,24
| G0 6 1484020 3464033 352&0.27
GD 19 3662023 3.30 £ 039 354 £ 0,36
GD 19 3764020 174+ 043 179 =040
Pretreatment (GD 1-6)" 0l -0 0.0z
Treatment (GD 6-19) 018 0.04 (| 78)° 0.02(159)
Post-treatment (GD 15-29" il 0.27 04

=

" Data obtained from page 22, MRID 47564941

¥ Exclasion of female no. 20001576 from the mean resulis,

* Calewlated by ihe reviewer; no stisticsl analyvsis was performed.

! Percentage difference from control value calculnted by the reviewer

3. Food consumption: Food consumption data are summarized in Table 3. During the
treatment period, food consumption of treated females was significantly lower than control
females. The food consumption was almost nil from GD 1 to GD 14 for female no,
20001576. Even if data from this female were not included in the mean food consumption
value, intake during treatment was still decreased (10% lower than control group). Water
consumption was not affected by treatment.

TABLE % Mean (Y50 maternal food conssamption |’£ "
Bririticn Diase in ma/kp bw/day (¥ of Dana =
Control (16} Treated (13) Treated {11}
Before treatment (GD | - G 5) 556 = 1ol 532 & W 374 = 144
Drimg treatment (GD 6 — GD 19) 1E83= 318 Da0E® + G0 (115 IS8 & 539 1)
Adter IrﬂmtEDIDL{:DHh B73 = 106 1017 + 256 = 0y £ 255

* Data ohiained from page 25, MRID 47264941

* Exclusion of femabe no. 20001576 from the mean results.

* Percentage Jifference from control value caboubaied ke the revicwer.
* Significantly different from control valoe, poi 08,

4. Gross pathology: No macroscopic findings were reported.

5. Cesarean section data: Data are summarized in Table 4. The number of implantation sites
per dam was significantly increased in the treated group whether data from female 20001576
were included or not. The number of live fetuses per dam was significantly increased if data
from female 20001576 were excluded from the mean. This animal had a total litter loss. No
other treatment-related effects were observed.
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TAHLE 4; Cesarean section observations
Dipse | bw/ddayy
Obaervation i Contral mﬁw Treated”
Nou Animals pregnant L] 13 12
Maternal wasiage
Mo died 0 a i
Mo, Ded pregoant L] 1] i
Mo. Died nonpregnant 1] fi i
Mo. Aborted il ) i
Mo, Premature delivery i il a
Tital Ne. corpaors lufea 182 157 152
Carpora luteaTam 1137# 273 1208=2.73 12.67 & 183
Weight of placenta (g) 5345058 5192017 -
Uterime m:{:h': ;I} dibd, | ‘_-_I 11.3 HIT.B & 1904 5401+ 1237
Todal Ne. bmslantsions 132 149 1319
(mplaniationsTam) 050« 16k D146+ 240 11.58% & 247
Tatal Mo, litters 1] i3  F
Tatsl Ma, live fetuses | [39 130 130
{Live feduses/Tam) Ra9<2 1 1000+ 5.83 10.83* 43 52
Total Ma, resorplioas
Early f ] 6
Late L 3 i
Resorptioas/Dam
Early RITH0T2 044+ 0,52 (.30 = 0. 52
Late 044 2 143 023 = 044 25045
Litters with tolal resorprions I a 1 i
Mean fetal weight (g) 36,75 = 4.39 3615+ 533
Caudo-cranial measurement BE& =33 B7H= 3% &
Preimplantation loas (%) 16,50 = 1573 210 = 12.4% EG=11IT2
Postimplantation loss { %) T362 | Q.70 13.91 4 26,53 ET3x 615

* Duts obtsined from pages 25-31 and 76-77, MRID 47264941,
* Excludes female no. 20001576 fram the mean results,
* Statistically different {p <0.05) from the comtrol

== fol reporied,

B. DEVELOPMENTAL TOXICITY:

1. External nnmig;ﬂng:: Exencephaly was reported in one fetus of a control female, Forelimb
flexure was observed in one fetus each from three treated females, This finding is commonly

seen in rabbil fetuses and no skeletal abnormalities were reported in the affected limbs.

2. Visceral examination: No results from the visceral examinations were provided.
3. Soft tiss amina eads: A statstically non-significant increase in cystic dilatation

of the brain (dorsal brain‘medulla, oblongata/lateral cerebellum) was observed in the treated
group considering both the number of feruses and the number of litters affected (Table 3).
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Table 3: Incidence (%) of cystic dilatation of brain®

Drose level (meilig bwiday) L] L]

Numbaer of feial beads examined a7 i

g.-.ﬂ-: dilatation 34,5 i (220

Number of Hitters examined It 12

Cystic dilatation J(18.8) 5 (LT

*Dhuta ohtsined from pages 96-97, MRID 47264941,

4. Skeletal examination: There was a slight increase in the proportion of fetuses with
supernumerary ribs at the thoraco-lumbar border (rib count 13/13) (61.5% in the treated

group compared with 42.4% in the control group). There was a decrease in the proportion of
fetuses with 12/12 ribs (24.6% in the treated group compared to 40,3 in the control group). A
number of fetuses with supernumerary ribs had an additional {8™) lumbar vertebra (15.4% in
the treated group compared with 7.2% in the control group). When the treated group was
compared with the control values performed at the testing laboratory in the same strain of
rabbit during the same time period, the distribution of rib numbers were essentially similar in
both groups, while the proportion of fetuses with an additional lumbar vertebrae was lower in

the treated group. The data are included in Table 6.

TABLE &: Comparizon of rib and lumbar veriebrae values from present and resent CERB m.ﬂy'
Study no. 200003887 Study no. 2000 153T

7% Knhwer A fnctn) | Control Treated Control
Hibs:
12r12 403 4.6 158
12713 17.3 138 172
1313 414 1.5 1.1
Lumbar veriebrae:
5 0.7 - -
7 I Gilb B3.1 753
e 1.4 I.5 2.5
L T 154 pr

* Diata obeained from page ™, MRID 47264941,

[Tl DISCUSSION AND CONCLUSIONS:

A. INVESTIGATORS= CONCLUSIONS: The study author concluded that the test material

administered to female rabbits at the dose of 1000 mg/kg bw/day was well tolerated. No
matemal toxicity and no treatment-related fetal abnormalitics were reported. The NOAEL

was 1000 mg/kg bw/day.
REVIEWER COMMENTS:

Pregnant rabbits were treated at either 0 or 1000 mg/kg bw/day (limit dose) from GD 6 to GD
19. All females survived to study termination and no treatment-related clinical signs of
toxicity were observed. No treatment-related body weight changes were observed: however,
mean body weight gain during the treatment period was decreased in the treated group.
During the treatment period, food consumption of treated females was significantly lower
than that of control females. Water consumption was not affected by treatment. No treatment-
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related effects on macroscopic postmortem findings or Caesarean section data were observed.

The maternal toxicity LOAEL for Laminarin (H 11) in rabbits is 1000 mg/kg bw/day,
based on decreased body weight gain during the treatment period. The maternal
NOAEL is not established.

No treatment-related effects on fetal length and weight or on external fetal examinations were
observed. An increase in cystic dilatation of the brain (dorsal brain/medulla, oblongata/lateral
cerebellum) was observed in the treated group considering both the number of fetuses and the
number of litters affected. This finding is not considered treatment-related since there was no
statistically significant increase and no other soft tissue findings in the head. There was an
increase in the number of fetuses with supernumerary ribs at the thoraco-lumbar border and a
decrease in the number of fetuses with 12/12 ribs. A number of fetuses with supemumerary
ribs had an additional (8®) lumbar vertebra. When the treated group was compared with the
control values performed at the testing laboratory in the same strain of rabbit during the same
time period, the distribution of rib numbers were essentially similar in both groups, while the
proportion of fetuses with an additional lumbar vertebrae was lower in the treated group.
Thercfore, the skeletal findings are not considered treatment-related.

The developmental toxicity LOAEL for Laminarin (H 11) in rabbits is not established.
The developmental NOAEL is 1000 mg/kg bw/dav.

C. STUDY DEFICIENCIES:

1. Hoemogeneity, stability and concentration analyses were not conducted.

2. Sex ratios were not reported.

3. Female no. 20001576 should not have been included in the study since there was
evidence of its ill health (anorexia and bodyweight loss) before initiation of dosing.

4. The prenatal development toxicity study guideline (870.3700b) specifies that each test
and control group should contain a sufficient number of animals to yield approximately
20 animals with implantation sites. In the present study, data from 16 and 13 females in
the treated and control groups, respectively, were analyzed,

3. Findings from visceral examination of the fetuses were not reported.
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Secondary Reviewer: Date:

' DATA EVALUATION RECORD

STUDY TYPE: Bacterial Reverse Muation Test; (Bacterial system, Salmonella ]
tvphimurium)/ Escherichia coli mammalian activation gene mutation assay;
OPPTS 870.5100 | ' 84-2]; OECD 471,

EPA Reg. No.: 8394 -R Product Name: Vacciplant
DEC i DP BARCODE: 352311

TEST MATERIAL (PURITY): H11 (Laminarin) (3909 by HPLC)

SYNONYMS: Laminaran, Vaceiplant

CITATION: Marzin, . (2000) Mutagenicity Test on Bacteria (Salmonella typhimurium his
and Escherichia coli trp’) Using B.N. Ames’s Technique with H11, Institut
Pasteur de Lille, Genetic Toxicology Laboratory, 1, rue du Professeur Calmette —
BP.245, F-59019 Lille Cedex, France. Report No. IPL-R 99101 1/H1 1/ GOEMAR
Laboratory, May 3, 2000. MRID 47264942, Unpublished.

SPONSOR: GOEMAR, La Madeleine, Avenue du Général Patton, 35418 Saint-Malo. France.
XEC UMMARY:

In a reverse gene mutation assay in bacteria (MRID 47264942), 8. nephimurium sirains TAQS,
TAI00, TA1535, and TA1537 and E, coli strains WP32 (pKMI101) and WP2 wvrd (pKM101)
were exposed 1o 0, 50, 150, 500, 1500, or 5000 pg/plate H11 (Laminarin; purity > 908, batch
no. 99521) dissolved in distilled water in two experiments. Experiment 1 used a standard plate
incorporation procedure, without and with activation. In Experiment 2, a standard plate
incorporation method was used without activation and a pre-mcubation method (60 minutes at
37°C) was used with activation. Triplicate platings were used in both experiments,

No toxicity or precipitation of the test article were noted at any dose level, without or with
activation, with any bacterial strain. Statistically significant increases in the number of revertanis
occurred in Experiment 1 in both £ coli sirains at 5000 ug/plate with activation (1.3 (WP2) and
1.4 {WP2 mwrA) times the control vilue), and in Experiment 2 in £ coli WP2? uvrA at 150, 1500,
and 5000 pg/plate (1.4, 1.4, and 1.5 times the control value, respectively). However, in cach
case the criterion for a positive mutagenic effect was not met, i e, the mutation frequency wis
not at least two times the value for the solvent control, and there was no clear dose-response.
These increases were thus not considered biologically significant. Concurrent solvent and
positive controls gave appropriate values and were in line with historical solvent and positive
controls. The investigator concluded that H11, tested at dose levels of 50, 150, 500, 1500, and
SO00 pg/plate was non-mutlagenic in all of the § tvphimurivm and E. colf strains tested. both in
the absence and in the presence of $9 mix. There was no evidence of induced mutant eolonies
over background. This is an Acceptable/Guideline study.
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This study is classified as Acceptable/Guideline and satisfies the requirements for Test
Guideline OPPTS 870.5100; OECD 471 for in vifre mutagenicity (bacterial reverse gene
mutation) data,

COMPLIANCE: Signed and dated GLP, Quality Assurance, and No Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS:

A, M.ATER.IAI_.&:
1. Test material: H11 {Laminarin)
Description: White/beige powder
LotBatch &: 9521
Purity: =0
CAS ol TGAL TR 24
Structure; )
- -\.:.-J‘-.:_.-' .
L
F .1 - -
oy
FI,IAJQ
Strocture found wi:
hatp:pubchem nebinim nib govisummany/sammary. cpitcid=439306& loc=ec_res
Solvent Usedl: Diestilled water :
2. Control materials:
Megative: wonc
Solvent (final cone’nj: Distilled water / 100 ul. per plate
Positive: Mongctivation;

Broth Experiment 1 and 2:

Sodium axide (SA), | pofplate: TAIOD, TA1S3S

2-Hirrelluorene {2NF), 2 ugiplate: TAYS

9-Aminoacridine (FAA), 50 pgiplate: TAIS537

Mitomycin C (MMC), 0.125 pp/plate: £ coli WF2 (pKMI101)
Potasium dichromate (KDC), 15 pe'plaie: E coli WP2Z perd (pEMIOT)

Experiment 1: 2-Anthramine (2AA), 2 ppplate: TASE, TA100, TAISIS, TA1537,
Benzo[afpyrenc (BAF), 3 ug/plale: £ coli W2 (pEMI0LY, E coli WP2 wvred
(B0 )

Expertnent 2: 2-Anthramine (2AA), | pp/plate: TASE, TAID0, TAISIS, TAIS3T.

Benzo{alpyrenc (BAFP), 2.5 pgiplate: E coli WP2 (pKMI101), £ coll WP2
aved (pRA101)

C:-m!lmnt: The positive control chemicals used without activation were dissolved in
:E;:al:!led water, while the positive control chemicals used with activation were dissolved in
MSO,
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3. Activation: 89 derived from
X | Induced X | Arochor 1254 X | Rut X | Liver
Noninduced Fhenabwasihisol and 5,6 Mouss Lung
-Beernflavane
None Hamsier (hiber fmame)
|| Orher fname) | Orher fname)
The 5% [raction was obtained from Spragise Danwley OF A male ruis, 7-8 weeks old (180 - 200 g). Five days befare

sacrifice, animals were induced with a single 1.p. injection of Arotlor 1250 &t a dose of 300 mp/kg in & solution of com

ol ot 204F megfemd.

Description of S%-mix compesition per 1 mit

89 fraction ] ml

MgCly. 04 M 0.01 mL

KO, 1,65 M 0,07 mi.

(Rucose-6-phosphiace, | M 01,003 ml.

NADE, 01 M 0.04 mil.

Phosphaic bufTer, 0.2 M (pH 7.4) 0.5 mL

H,0) 0.335 mL

The protein concentration of the 39 fraciion was 24 mp'ml. {Appendix 2, p 38 MEID 47264942)

4. Test organisms: 5. nphimurivm strains (TA#) and E. coli strains
TAS? [X] TA% (X TA100 ] TAl02 TALO4
X | TAl43s X | TAl537 TALI3E X | E colf WP2 X | E colf WP2
(pEMIOL) wwed (pEMI01)

Property maipmined? X | Yes it
Checked for appropriate genciie markers (o matation, R factor)? | X | Yes 1M

5. Test compound concentrations used: (Triplicate plating):

Nonactivated conditions: 0, 50, 150, 500, 1500, and 5000 ug/plate in all strains
Activated conditions: 0, 50, 150, 500, 1500, and 5000 pg/plate in all strains
B. TEST PERFORMANCE:
1. fmonell,
| X | Seandnrd plate test (Experiment 1, withost and with activation; Experiment 2, withow! sctivalion )
X | Presincubstion {80 minues) (Experiment 2)
“Frival” modification i e, azo-reducnion metho)
Spot test
L | Other
2. Protocol:

A preliminary eytotoxicity test was carried out in all tester strains, without and with
activation, using the test article dissolved in sterile distilled water 10 produce doses of 0, 50,
130, 500, 1500, and 5000 pg/plate. Only one plate was tested per experimental condition and
positive controls were not used. Plates were incubated for ca. 48-72 hours at 37°C, and the

revertants were counted. ¢
and any precipitation was

ylotoxicity was checked by examination of the background lawn
noted.
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3.

Muiagenicity tests:

Experiment |

Without activation (plate incorporation method): For all strains, 0.1 mL of the test article
(dissolved in distilled water at the appropriate concentration) and 0.1 mL of bacterial
suspension from a culture agitated overnight at 37°C were successively added to 2 mlL of top
agar in a tube. For the Salmonella tester strains the top agar contained 10% of 0.5 mM
biotinhistidine solution and for the £ coli strains, the top agar contained 3% Oxoid No. 2
nutrient broth and 0.5 mM tryptophan solution. The top agar was maintained at 45 *C. The
contents of each tube were mixed then spread on a Petri plate containing 20 mL of minimum
agar. Three plates were used per treatment. The plates were incubated at 37°C for ca. 28
hours, and then revertant colonics were scored for each plate, At the same time, solvent
controls ((.1 mL solvent/plate) were prepared in the same way, but 6 plates were used per
treatment condition. Appropriate positive reference controls (3 plates per treatment
condition) were also performed. To assay for sterility of the media, 3 Petri plates containing
20 mL of minimal agar received 2 mL of top agar alone and were incubated under the same
conditions. Sterility was verified if no colonies were observed after 48 hours at 37°C.

With activation {plate incorporation method): The method was the same as that descnbed
above without activation, except that immediately before spreading the top agar on the plates,
0.5 mL of 89-mix was added 1o the sofi agar.

Experiment 2
Without activation (plate incorporation method): The same method was used as in
Experiment | and the same doses were tested,

With activation (pre-incubation method): Based on the negative results found in the first
expeniment with activation, the second expeniment was done using a pre-incubation method.
The method was similar to the plate incorporation method, with the following changes: 100
uL of the test article dissolved in distilled water at an appropriate concentration was added to
a pre-incubation tube followed by 500 ul of $9-mix, and then 100 pl of the bacterial tester
strain. This mixture was incubated with stirring at 37 °C for 60 minutes prior to adding the
soft agar and spreading on the Petri plates.

Statistical analysis:

Statistical analysis, when applied, was done using Dunnett’s method, allowing the
comparison of several treatment means 1o a solvent control.

Ew ria:

The test was considered valid if: 1) the test article was shown to be sterile; 2) the mean
frequency of spontaneous revertants for the solvent controls for each strain was within the
range of the historical control values; and 3) the mean frequency of revertants for each strain,
induced by the positive control chemicals, both without and with activation, was greater than
the corresponding historical values.

The criteria for a positive mutagenic effect were as follows: For strains TA 1535 and TA
1337 the test article must show a dose-related increase in mutations for at least three
concentrations and the highest mutation frequency must bo at least three times the value for
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I1.

the solvent control. For strains TA 98, TA 100, WP2 (pKM101) and WP2 uvrA (pKM101)
the test article must show a dose-related increase in mutations for al least three
concentrations and the highest mutation frequency must be at least two times the value for
the solvent control. If the test article causes a positive response during a single assay and that
result cannot be reproduced in at least 2 independent assays, the initial positive result may be
considered as not significant.

RESULTS:
TOXIC

The results of the preliminary cytotoxicity tests showed that the test article caused no
cytotoxicity, based on no reduction in bacterial lawn growth and no reduction in revertant
frequency for any tester strain, cither without or with activation, at any dose tested up Lo a
limit dose of 5000 pg/plate (Table 3, page 22 of MRID 47264942), Additionally, no
precipitation of the test article was noted in any treated culture, without or with activation, up
to the maximum dose of 5000 pg/plate. Based on these results, 3000 pg/plate was retained as
the maximum dose tested in the mutagenicity studies, without and with activation, in all
strains,

MUTAGENICITY ASSAY:

Experiment | used only the plate incorporation method. The limit dose of 5000 ugiplate,
with activation, induced a statistically significant increase in the number of revertants in both
£. coli strains (Table 1). However, in each of these two cases, the criterion for a positive
mutagenic effect was not met, j.e., a mutation frequency that was at least two times the value
for the solvent control, The actual ratios were only 1.3 (WP2) and 1.4 (WP2 wvrd). In
addition, there was no dose-related increase in the mutation frequency in either case, No
other mutagenic effects were noted at any other doses, with any strain, either without or with
acltivalion.

Experiment 2, without activation, was a repeal of the first experiment and again used the
plate incorporation method. However, with activation, the pre-incubation method was used.
A summary of the results from experiment 2 are shown in Table 2. There were statistically
significant increases in the number of revertants in the £ coli strain WP2 uvrA, with
activation, at doses of 150, 1500, and 3000 pg/plate. The test article-control colony coumt
ratios were 1.4, 1.4, and 1.5, respectively. However, the eriterion for a positive mutagenic
effect was not met. Le,, the mutation frequencies were all less than twice that for the solvent
control, and there was no clear dose-response. These increases were not considered
biologically significant. No other significant increases in number of revertants were noted
with any other strain, at any dose, either without or with activation. All the solvent and
positive control values in both experiments were appropriate. The concurrent solvent controls
“‘?2:# H;L ;.rilhin the range of the historical control data (Table 1, pages 19-20 of MRID

4 I,
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TABLE 1. Experiment 1 (plate incorporation method). Summary of meintions induced in four tester sirains of Salmonelin
iyphimurium and iws sirains of Escherichia coll, withoat and with activation fsllowin ure i the test article (H11

Number of revertant cobonies per plate (mean + standard error)

Treatment WP WFuvrA
TAYH TAalGD TAIRIS TAlS3T (pKM101) (ks 100y
Without S9.mix
f:;ﬁf:f:"ﬂ“;‘a 15£37 | #3e1z1 | 1asz3 3408 62474 1792242
Test dos:
{ppiplme)
50 FIEE] BB & 1.6 Tais 3221 65 =85 185 =23,
150 172857 | 7871 122338 2=12 T6L0 187 = IRS
S 1724 295 103 T236 3zlLi il Mt e M7
1500 1741 B9+ 154 1321 YK 53+ 406 198 = 18.4
000 22i46 | 94464 13235 315 T3 121 1742 101
Pogitive control (pg'plaiz) aNF (2 S0 SA (1) BAA [50) MMC (0.125) KD (15)
Average mutanisplase: 005 52T | AR T2 39K ** | 55T+ REG4E | 3|] =20 4% 05 = 43 744
Tn j“i
Carmier for positive control 134] 057255 14206 3 & b SRS S 168 & 21.5
{walerk
With S9-mix
f‘;:m“_:‘:::. Mesz | 872105 | 19463 $a27 674, 161 4 186
Tesd dose (ugiplate]
30 21243 BE+d4 12442 3zl T5a4.7 1564 1315
150 T=26 | 95=hl Vs 16 TYE 7524 PR= 122
50} 20 2 0.6 6342 1 +67 4= 1.7 B0 = 8 Ba 154
1500 1731 62 & 10 12+54% [ | BETs 134+ 8.7
S000 2227 91 = 11 12445 323 W 122" | 239 B3
Positive conizol [g/plate). TAA(Z) | 2AALR) IAA 2] TAA (D] BAF (3) BAP (5)
Averape muianis/plate: 1560 .= 16589 1675+ 360+ 133% | 262 &£ 34.2% | 196 s 6500 T07 & B0 3=
i
Carrier for pasitive control 6223 | 7Ll7 TSR] 51 9% 6.2 08 = 14.5
;[lh'lﬁ'ﬂ'!:

Data summarized from Tables 4-%, pages 23-28 of MRID 47264942,

All plating was in Iriplicate, excepl for the selvent controls which used & plases for each tester strin,
INF = 2-Nitrofluarene

8 = Sodium acide

AN = RAmincsctldine

MM = Mitamycin C

KM = Polassaum dichromate

2AA = =Anthramine

BAF = Benzo|a]pyrens

«* na) 0]
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TABLE L. Experiment 1. Summary of mutaticns induced in four tester stradns of Salmonala fyphimicriom and two strains
af Excherichin ooli, without and with activation following exposure to the test article (H11). The plate incorparation method
was usid without aciiva and the pre-incubation method was used with activation.

Mamber of revertant colonies per plate (mean  standard error)
Treatment WP WIFlavrA
TAGE TA T TAI535 TALS3T (pKMIa1) (phMI01)
Withaut 35.-mix
f;:ﬁ"t;dml.l 18219 722159 1i232 §£27 289 i8] 4 26.6
Test doss (ugiplate)
51} X2 7.4 BS & 16 132286 5315 o6& 8.7 191 £ 10.1
1543 13z 1.2 o924 14 10+44 w15 G0+356 183 & 129
S0 18+ 5] pal E 10 & 3.1 5472 -E._I_: 13 1880217
1500 182 0.6 [IFE 1ZE26 Py 60+ 4.7 312177
5000 2422 105+ 9.1 W=3 TE13 601 4.7 1685
Pasitive cantrol (ug/plate): 2HF (X 84 (1} BA (1 SAA (500 | MMC (D.125) KDC (15)
Average mutanzuplate:
531 & 150 763 2 395 172 395 ITT2309% | 12562 2Ty
1 gq__g-ll- i ;.nlgnlll-
Carrier for positive control
{water): 15236 5483 I +46 42235 6 &dih 168 £ 34.6
With S%-mix
‘:‘k;ftm:":;“ﬁ 12538 65:89 | Sa18 1404 $6: 52 1542223
Tes dose
| (ng/platx)
5 17Tedd [FETE] Tal3 1+ 06 S128.5 187 a 51
1548 1729 b= 141 3208 ial Hl=55 214 & 9=
500 3£12 EE 3223 2406 B3alls 1855143
300 1+42 6de338 b 06 =+ 06 Bl = f Ala 17
0G0 i5kd? 716 EY izls G54 6.3 P o
Passlive control (pg/plag); ZAN(T] 2AA (1) IAA (1) ZAA (D) BAP (2.5) BAP (25)
Average mutantsipiste: =
882+ 139.5%% [ Bip 2 gee 106 & 16.1%* | 147 20060 Bl = 4] 9%
A4 e
Carrier for positive comrol
| (DMS0): At 144 0.6 6+ 2.8 106 932 38 R4 1564 18
Data summarized from Tables 10-15. pages 26-34 of MRID 47204942,

All plating was in triplicate, ex

INF = 2-Mirolluacene
A = Sadien aride
QAA = S-Amincacridine
MMC = Mitomyein C

BB = Pojassium dichromase

2AMA = J-Aathriming
BAF = Benzoa]pyrens
L 11 p‘m_ﬂl

cept for the solvent conirals which used & plates for cach tesier strain.
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DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR'S CONCLUSIONS:

The investigator concluded that the test article H11 did not exhibit mutagenic activity in 8
Dphimurium strains (TA98, TA100, TA1535, and TA1537) and in £ colf strains (WP2 and
WP2 wvrAd) up to a limit dose of 5000 pg/plate, either in the absence or in the presence of an
59 mix.

. REVIEWER COMMENTS:

The reviewer agrees with the investigator’s conclusions. Occasionally, statistically
significant increases in the number of revertants in the £ eolf strains were observed, with
activation, but these were all less than twice the solvent control values and are not considered
biologically significant. All the solvent and positive control values in both experiments were
appropriate and historical solvent and positive control data were presented that were in
agreement with the concurrent controls. This is an Aeceptable/Guideline study.

C. STUDY DEFICIENCIES:

No deficiencies were noted.
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DATA EVALUATION RECORD

LAMINARIN

STUDY TYPE: IN FITRO MAMMALIAN CELL GENE MUTATION TEST
IN L3178Y/TK+/- MOUSE LYMPHOMA CELLS; OPPTS 870.5300
MRID 47264943

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
Omne Polomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Work Assignment #08-025

Primary Reviewer:

Gary A, Sega, Ph.DD. Signature:
Date:

Secondary Reviewers:

5. Milanez, Ph.D., D.AB.T. Signature:
Date:

Robert H. Ross, M.S.. Group Leader Signature:
Date:

Quality Assurance:

K.G. Slusher, M.S, Signature:
Date:

This review may have been altered subsequent to the contractor’s signatures above.

Qak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the LS, (e
Contract No. DE-ACOS-000R22725, o Department of Energy under
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LAMINARIN OPPT 870.5300/ OECD 476 DACO 4.5.5
Secondary Reviewer: Date:
DATA EVALUATION RECORD |

STUDY TYPE: [n Viiro Mammalian Cells in Culture Gene Mutation Assav in L5178Y/TK+/-
Mouse Lymphoma Cells; OPPTS 870.5300 [ * 84-2]; OECD 476.

EPA Reg, No.: 83941-R Product Name: VaceiPlant
DECISION: DP BARCODE: 352311

TEST MATERIAL (PURITY): Laminarin (92.9% purity)

SYNONYMS: Laminaran, VacciPlant

CITATION: Haddouk, H, (2002) /v vitre mammalian cell gene mutation test in L31 78Y/TK+/-
mouse lymphoma cells. Centre International de Toxicologie, B.P. 563, 27005
Evreux, France. CIT Study No. 22626 MLY, February 27, 2002, MRID
47264943, Unpublished.

SPONSOR: GOEMAR, La Madelcine, Avenue du Général Patton, 35400 Saint-Malo. France.

EXECUTIVE SUMMARY:

[n & mammalian cell gene mutation assay (MRID 47264943), L5178Y/TK=/- mouse lymphoma
cells cultured in vitro were exposed for 3 hours to Laminarin (92.9% purity, batch number

99521) dissolved in culture medium at concentrations of 0, 312.5, 625, 1250, 2500, and 5000
ue/mL, without and with §9 activation, and for 24 hours without activation using the same doses.
The 59 fraction came from rat livers induced with Aroclor 1254,

Laminarin was tested up to a limit dose of 5000 pg/mL and was soluble and non-toxic at all
doses tested, without or with activation. There was no indication of a mutagenic response under
any test condition. The relative mutation frequencies of the treated cells ranged from 0.5 -1.8 x
the corresponding vehicle control and never reached a 2-fold increase, which was the criterion
for a mutagenic response. Colony size distributions showed appropriate ratios. Solvent and
positive controls gave appropriate responses. There was no evidence of induced mutant
colonies over background.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for
OPPTS 870.5300, OECD 476, in vitre mutagenicity (mammalian forward gene mutation) data.

COMPLIANCE: Signed and dated GLP, Quality Assurance. and No Data Confidentiality
statements were provided.
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I. MATERIALS AND METHODS

A. MATERIALS:
1. Test material: Laminarn
Deseripthon: Beige poader
Lot/Batch #: kIl
Furity: a1
CAS 0 af TGAL QOiE-22-4
Structure: "
H* 1#
ad : ¥
i
i
L2
Strocture fownd at;
htgrpabehem. nebi.alm.ath. gov/summany summary. cgifcid=4 Y93 6& locex_rcs
Sobvent Used: Culture mediam
2. Conirol materials:
Negative eontral: Wone
Solvent contral Cubtre medium (1% (v/¥})
{final conceniration ):
Pasitive controbs: Nonactivation: Metbyl methanesulfonate [ MMS)

25 pg/mL for 3-howr trestment; 3 pp/ml. for 24-hour treatment
Activation: Cyclophosphamide (CPA): 3 ugiml

3. Activation: 59 denved from

x | Induced x | Aroclor 1254 X | Rat x | Liver
300 mg/ke,
iLp. injection
Mon-induced Fhenobarhino Mowse | Lung
TMome Hamster (her
| M. || Orher Criher

59 mix composition: The 59 fraction was purchased from Moltox and stored in sterile
tubes at -80°C until used. The 59 mix was prepared at +4°C immediately before use and
maintained at this temperature until added to culture medium. The final concentration of 59
fraction in the 59 mix was 40% (v/v). Batch Nos. 1192 and 1298 had protein
concentrations of 38.4 and 46.2 mg/mL, respectively.
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Final amount per 8 mi of $9-mix:
59 fraction 2ml
NADP (25 mg'ml] I mL
Glucosesfmphosphale (180 mg/ml) i mlL
KCL{1#0 mdd) I ml.
4. Test cells: -
% | Mouse lymphoma L517T8Y cells. clone 3.7.2C [ W79 cells (Chinese hamoter Tung fibroblass)
Chinese hamster ovary (CHO) cells—CHO-K, cefls | Lisa amy others
Media: Described helow® M
Properdy maintained™® % | Wes Mo
Persodically checked for Mycoplasma contzmination? | 5 | Yes Mo
Persodically checked for knryotvpe siabiliy? Yes x| Mot reported

*RPMI modiam cofitmining 10% horse semim, L-glutaming (XmMd), pendcillin (100 UfmL), streptomascin (100 pgiml) and
sedliumm pyravace (200 pp'ml.)

5. Locus examined: Thymidine kinase (TK)

Thymidine kinase [TK) Hypoxanthing-guanine N ATPase
phosphoribasyl transferase
(HGPRT)

Selection agenl: Bromodecsyuriding B-Acagannine (8-A0) Diuakuin

{Brd1i)

Flusrodeoxyusidine & Thicguanine (6-T4G) at

(FdlI) 10 pg/mi.

x | Trifluorolbymidine
(TET) dppml.

6. Test compound concentrations used:
Somactivated conditions:
Preliminary cytolaxicity:
3-hour treatment: 0, 10, 100, $00, 1000, 2500, and S000 pgfml.

Maim assay
Exp. L. 3-hour ircaiment: 0, 312.5, 625, 1250, 2500, and 300 pgiml
Exp. 2 3:-hoor tremtment: 0, 3125, 625, 1250, 2300, and 5000 pg/mL

Activated conditions: Preliminary cytotoxicity:
F-hour treatment: 0, 10, 100, S0, 1000, 2300, and 5000 pg'ml.

Main assay:
Exp. |, 3-hour treatment; 0, 31225, 625, 1230, 2504, and 3000 pp'ml
Exp. 2 3-hour treamment: 0, 312.5, 625, E230, 2500, and $000 pp'ml

B. TEST PERFORMANCE:
1. Cell treatment:

a. Cells were exposed 1o test compound, negative/solvent or positive controls for_3_hours
(Exp. 1) or 24 hours (Exp. 2) (nonactivated) and for 3 hours (Exp. 1 and 2) (activated).
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b. Afer washing, cells were cultured for 2 days (expression period) before cell selection.

e After expression, 2000 celis'well (one 96-well plate/culture; 2 plates/dose level) were
cultured for 11-12 days in selection medium to determine numbers of mutants and 1.6
cells'well (one 96-well plate/culture: 2 plates/dose level) were cultured for at least 7 days
without selective agent to determine cloning efficiency. Two 96-well plates/culture were
used for the vehicle controls. Both small and large colonies were scored on mutant plates.
Small colonies were <25% of the well diameter; large colonies were >25% of the well
diameter. When both small and large colonies were present in the same well, two mutant
colonies were counted {one small and one large).

Statistical methods:

The parameters that were reported were suspension growth (SG), relative suspension growth
(RSG). relative total growth (RTG), relative survival (RS), cloning efficiency after treatment
(CEq), cloning efficiency at the end of the expression period (CE;), and the relative mutation
frequency (MF) per 10° clonable cells. 96-well plates were used in this study, so data from
eytotoxicity plates (empty wells) was used to caleulate CEq and CE: based on the zero term of
the Poisson distribution:

CEq = -In{empty wells/total wells)y/no. of cells/well (ca. 1.6)

CEz was calculated in a similar way

MF was determined from the following equations:
CEmutam = <Infempty wells/total wells)/no. of cells'well (ca. 2000)

MF = CEI‘ITJ.II'I:M.I' X IGEIEEJ

suspension growth (3G), relative suspension growth (RSG), and relative total growth (RTG)
were calculated as:

SG = daily growth on day 1 x daily growth on day 2

RSG = (8G treated /SG vehicle control) x 100

RTG =RSG x RCE,

Relative survival (RS) was calculated as:
RS = [treated survival value/ vehicle control survival value] x 100

Instead of using statistical tests, arbitrary rules based on comparisons with the concurrent
solvent control mutation frequency were applied to determine if results were positive,
negative, or equivocal. Those rules are described in the following section on evaluation
criteria. The reviewer considers this non-statistical approach to be appropriate.

E‘Ir'llﬂ]igg criteria:

The study was considered valid if the following criteria were met: 1) the cloning efficiency of
the vehicle controls should be between 0.6 and 1.4 for CF; and between 0.7 and 1.3 for CEj;
2) the mutation frequency of the vehicle controle thould he within the range of 60.250 x 109
3) the mutation frequency of the positive controls should be more than two-fold higher than
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IL.

the vehicle controls and should be consistent with historical data. The following arbitrary
rules were applied to determine the mutagenicity of the test article. A reproducible, two-fold
(or more) increase in the mutation frequency compared to the vehicle control at any dose
and/or evidence of a dose-relationship were considered as a positive result. Reference to
historical data, or other considerations of biological relevance might be taken into account in
the evaluation of the results.

REPORTED RESULTS:

There was no analytical resting of the concentrations of the dosing solutions. However, the
batch that was used was examined analytically before the study by the sponsor and was
approved for use during the test period. All doses of the test article were adjusted to take into
account its 92.9% purity.

IMINARY OXICITY ASSAY:

L3178Y/TK+/- mouse lymphoma cells were exposed for 3 hours to the vehicle alone and 1o
six concentrations of the test article ranging from 10 to 5000 ug/mL in the absence and
presence of 39-mix. No noteworthy cytotoxicity was noted afler treatment at any dose, either
without or with 59 activation (Table 1, page 16 of MRID 47264943). The cloning
efficiencies of all treated cultures immediately afier treatment (CEq), as well as the relative
survival (RS} of the treated cultures, were considered equivalent to those of the control
cultures. In the culture medium, the dose level of 3000 pg/ml showed no precipitation, either
without or with activation. At the maximum dose level, the pH was ¢a. 7.1, the same as the
vehicle control and the osmolality was 299 mOsm/kg H:O vs. 296 for the vehicle control.
Based on these observations, the doses for the mutagenicity tests were set at: 0, 312.5, 625,
1230, 2500, and 5000 ug/ml.

CITY i

Cloning efficiencies of treated cultures indicated no noteworthy toxicity in experiments | or 2
al any dose level, up to the limit dose of 5000 pg/mL, without or with activation (Tables 1-4).
The test aticle also did not induce any significant increase in mutation lrequency refative o
the concurrent control at any dose level, without or with activation, in either experiment | or
2. In experiment 2 without activation (24-hour treatment), the number of mutants was
increased slightly (239 vs. 131 x 10™in controls, 1.8x) but was within the historical vehicle
control mutation frequency (72-242 x 10°). In the same assay, the positive control MMC
mutation rate was slightly below the historical control range (401 vs. 426-1298 x 10,

These deviations were not considered biologically significant.

The propartions of small and large revertant colonies in both experiments were within the
expected ranges. The mutation frequencies of the vehicle and positive controls were
appropriate and were in agreement with historical control data {Appendix, pages 32-33 of
MRID 47264943).
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TABLE 1. Experiment 1 summary of mutagenicity resulis after exposure to Laminarin for 3 hours without 59
activation.

Cyviotoxicity: CE; Viable cells: CE, Mutation fréquency: MF
Dose Empty | CE; | RCEs Empty | CE: | RCE; Empty |LC | SC | MF R
pg/mL wells % wells wells x 10°
12 8 | for 100 71 9 f
12 14 T4 13 q
0 s 1.2 104 13 = 16 7 110 1.0
14 17 74 11 11
18 3 1.8 148 77 13 6
3125 10 12 o7 5 30 T 5 4 0.3
29 | ¥ 1.1 &7 74 12 11
625 17 09 72 33 T 3 5 93 0.8
23 3 1.6 124 75 i 1]
1250 5 0.9 73 13 76 13 7 T 0.7
12 7 13 118 i 17T 7
25040 13 1.2 1o i T 9 3 ril 0.7
28 16 1.2 93 T3 17 1]
S(MK) 13 049 s T 83 n 5 B9 0.8
MMS 14 i3 0.9 69 46 26 | M
aspgmy [“30 ] %7 ) ™ 35 T 1 T ol (i

Data summarnized from MRID 47264943, Table 2, page 16,

* Dose based on active material

LC: large colonies

SC: srnall eolonies

R: ratio between mutation frequency of treated cells and mutation frequency of control cells

TABLE 2. Experiment 1 summary of mutagenicity résults after exposure to Laminarin for 3 hours with 59

activation.
Cytotoxiciny: CEs Viable cells: CE; Mutation frequency: MF
Dose * Empty |CE; |RCE, | Empty |CE; [RCE: | Empty [LC |SC | MF R
| pg/ml wells 5 wells wells x 10°
27 20 0.9 100 78 13 5
39 23 73 15 8
0 7 0.7 104 — 5 ] e 4 3 |45 1.0
30 5 i 20 11
23 14 1.3 11 78 i1 7
3125 3 0.7 101 T T 3 m 116 0.8
28 16 1.1 121 70 1% 9
3 =
el 33 0.7 108 ] 3 15 N 134 0%
13 9 1.2 128 &l 24 | 11
1250 33 0.8 I ie 21 T Tﬁ- 3 158 1.1
= 45 21 1.0 108 74 151 7
2500 54 4 62 30 6 20 0 64 1.1
40 32 09 100 il 26 1]
5 E
e U e (M i3 - | s ] 2] 1 |14
CPrA Gl L 0.6 64 24 24 55
] =
{3 gL 0 3 44 37 5 ST 14 |79
Data summarized from MRID 47264943, Table §, page 22,
* Dose hased on active material
LC: large colonies
SC: small colonies

R: ratio hetween mutution frequency of treated cells and motntion frequencsy of control cells
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TABLE 3. Experiment I summary of mutagenicity resulis after exposure to
Laminarin for 24 hours without 59 activation.
Cytotoxicity: CEy ____Viable cells: CE;, Mutation frequency: MF
Dosc® | Empty | CEy | RCE, | Emply | CE; | RCE; | Empty | LC | SC |MFx10°] R
_pgml. wells ~ wells wells
20 33 0.7 100 12 (] B
29 33 ] 10 3
0 30 0.8 100 34 %0 13 3 131 1.0
18 28 T8 0 ]
3izs —=— 06 | ® i R e e I Y
37 ] o 184 ™ 10 7
625 "E 0.6 0 i T 1 3 Th {16
39 4il .6 9 Bh [ 4
1250 30 (.5 gl 3% 7 13 3 145 1.1
24 41 0.5 70 B B 4
2500 34 0.9 s 3 2] 0 3 165 1.3
35 46 04 62 B 3 7
S000 57 0.7 B9 7 = 10 5 239 1.8
MMS Ef 34 0.6 91 b 13 23
suygmL | 39 | M | T a0 | ss | 19| ] ™ 3.1

Data summarized from MRID 47264943, Table 5, page 19,
* Diose based on sctive material
LC: large colonies
SC: small eolonbes

R: ratio between mutation frequency of treated cells and mutation frequency of control cells

- catltures were not analyzed because of contamination

:il: =mall colons
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TABLE 4. Experiment 2 summary of mutagenicity results after exposure o
Laminarin for 3 hours with 59 activation.
_ Cytotoxiciry: CE; Viable cells: CE, Munation frequency: MF
Dose CEs | RCE; | Empty | CE; | RCE: | Empty | LC | SC MF R
| pg/ml wells _u wells wells % 10°
33 34 0.7 100 L] 11 2
35 23 80 12 4
o 17 0.8 100 3% 6 ™ I 15 1.0
26 36 78 12 [
3l 37 0.7 1 1] 14 I
3123 a0 0.6 &0 3% % i5 r 142 1.2
34 22 09 | 132 il 15 | 4
625 30 0.7 ] 3 16 % . 89 0.8
30 27 0.7 94 77 10| 9
1250 EN 0.8 102 30 T 12 F 153 13
27 25 0.7 103 23 ] 2
2500 H 0.7 06 % 50 T 0.8
12 33 | 06 26 78 s | 3
3000 38 0.8 108 T I 7 1 122 1.1
CPa 47 38 0.5 71 46 I8 32
L3 I 0.4 53 40 Pt 2 zi-' 755 .5
Data summarized from MRID 47264943, Table 5, page 19.
* Dose based on active material
LC: colonies




I vitro Mammalan Cell Gene Mutation Ascay
(LE1TEYITK+- Mouse Lymphoma Test) (2002) / Page 9 of 9
LAaMINARIN OFPPT 870530 QECD 476 DACO 4.5.5

R: ratto between mutation frequency of treated cells and mutation frequency of control cells
ITl. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR’S CONCLUSIONS:

The investigator concluded that under the experimental conditions employed, Laminarin did
not show any mutagenic activity in the mouse lymphoma assay,

B. REVIEWER COMMENTS:

The reviewer agrees with the conclusion of the study author. Solvent and positive controls
gave appropriate responses and agreed well with the laboratory”s historical controls.
Laminarin was soluble and non-toxic at all doses tested, without or with activation, up to a
limit dose of 5000 pg/mL. There was no indication of a mutagenic response under any test
condition. The study followed proper experimental protocols and met the criteria for a valid
test and a negative result. The study is classified as Acceptable/Guideline.

C. STUDY DEFICIENCIES:

The sex of the rats used for the 59 preparation was not given. This was a minor deficiency
and did not affect the results of the study.
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DATA EVALUATION RECORD

LAMINARIN

STUDY TYPE: IN VIVO MAMMALIAN CYTOGENETICS -
BONE MARROW MICRONUCLEUS ASSAY; OPPTS 870.5395 [§84-2]
MRID 47264944

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LLS. Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge. TN 37831

Work Assignment #08-025
Primary Reviewer:
Gary A. Sega. Ph.D. Signature:
Date:
Secondary Reviewers:
S. Milanez Ph.D. . DABT. Signature:
Date:
Robert H. Ross, M.S., Group Leader Signature:
Date:
Quality Assurance:
K.G. Slusher, M.S Signature:
Date:

This review may have been altered subsequent to the contractor’s signatures above,

Ciak Ridge Mational Laboratory managed and operated by UT-Battelle, LLC,, for the LS. Depariment of Energy under
Contract No. DE-ACOS-B00OR22T25.
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Secondary Reviewer: Date:

DATA EVALUATION RECORD |

STUDY TYPE: Jn Vive Mammalian Cylogenetics — Bone Marrow Micronucleus assay in
mouse; OPPTS 870.5395 [ 84-2]; OECD 474.

EPA Reg. No.: 83941-R Product Name: VacciPlam
DECISION: DP BARCODE; 352311

TEST MATERIAL (PURITY): Laminarin (94% purity)
SYNONYMS: Laminaran, Vacciplant

CITATION: Haddouk, H. (2001) Bone marrow micronucleus test by oral route in mice. Centre
International de Toxicologie, B.P. 563, 27005 Evreux, France. CIT Study No,

21149 MAS, March 15, 2001. MRID 47264944, Unpublished.

SPONSOR: GOEMAR, La Madeleine, Avenue du Général Patton, 35400 Saint-Malo, France.

EXECUTIVE SUMMARY:

In a mouse bone marrow micronucleus assay (MRID 47264944), Swiss [co: OF1 (IOPS Caw)
(3/sex/dose) were administered two daily doses of Laminarin {purity 94%, batch no. 99810) in
distilled water by gavage (oral intubation) at doses of 0, 300, 1000, or 2000 mg/kg bw.
Polychromatic erythrocytes (PCEs) were examined for micronuclei in 5 animals/sex/dose. Bone
mamrow cells were harvesied 24 hours after the final treatment.

No toxicity was noted in either sex at any dose up to the limit dose of 2000 mg'kg bw, PCEs
were similarly examined in the vehicle control and in the positive control, cyclophosphamide.
The vehicle and positive control treatments were also made by oral intubation. Laminarin was
tested at adequate doses, up to the limit dose for the assay, The positive control induced the
appropriate response. There were no siatistically significant changes in the PCENCE ratios for
any trealment group. There was not a significant increase in the frequency of micronucleated
polychromatic erythrocytes in bone marrow after any dose in either sex, It was concluded
that the test article was negative in this in vive study,

Lhis study is classified as Acceptable/Guidcline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5395; OECD 474 for in vive cylogenetic mutagenicity data.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and No Data Confidentiality
statements were provided.
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I. MATERIALS AND METHODS:

A. MATERIALS:
1. Test material: Laminarin
rescription: Beige powider
Lot/Batch W: bt d (]
Pority: 94%
CAS ¥ el TGAL HH1E-22-4
Sirmctare: E "
S
i T
" :f\rc - 9 {1
X
Sarinctune Found al:
bitp:/pubchemonchinbm.nih.goyv sammans summany cgifeid =4 39306& loc=ec_ncs
Salvent Used: Dristilled water

2. Control materials:

Wegative control Final velume; Route:

(il et viehicle) -

Vehicle; Distilled swater Final volume: 10 mLAg bw {2 Houte: oral mtubaiion
ircatments, separated by 24 h)

Positive controd @ Cyclophosphamade (CPA) Final dose(s); 50 mpkg bw Route: oral ntubation
(single dose)

3. Test animals:

Speches: Mouse

Sirain: Swiss lea: OF 1 {(10PS Caw)

Ageiweight of study inktiation:  Approximately & weeks of age / weights nal reperied
Source: Iifa Crédo, I" Arbresle, France

No. animals used per doseper | 5 | Males [ § | Femules

harvest time

Properly Malnizined? % | Yes Mo

Comment: Three additional animals of each sex were treated ot the Iighest dose: they were to be used as replacemenss
in case some of the others dicd from the tremment. Since no mortality occurred, bone marrow smears were pot prepared
from thess supplementary animals.
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4. Test compound administration:

hose levels (mpkg bw) Final volume Houte
Rangefinder  Limit dose of 2000 mg'kg bw, 10 mlLkg Oral intubatios
adminigered twice af 24-hour
mnterval.
Main study 0, SO0, T, 20000 Ex} rnla'kg by Orul inmubatéon

Comment: All doses were established on the bisis of the %% purity reponed for the Lest article,

B. TEST PERFORMANCE:

1. tm nd

a. Test compound:
Dosing: ance x| twice (24 hrs apari) Oither,

Sampling (after dose): 6 hr 12he x | Mhbr 4% hr 72 br
{ither:

b. Negative and/or vehicle control:
Dristilled water: same schedule as for test chemical.

¢. Positive control:

Dipsimg: onee twige (24 hes ] Onbser
Saenpling (after dese): 6 hir 12 ki N | 24 hr 48 he T2 b
kser;

d. Comment:

The study was performed in accordance with Study Protocol No. 21149 MAS and
subsequent amendments, except that the temperature in the animal room was sometimes
outside the temperature range specified in the protocol (23 10 25°C). This deviation was
not considered to have any effect on the validity of the study.

2. Tissues and cells cxamined:

Were enythracytes from bone marrow excanmimed ™ Yies

No. ol polychromatic ervihaocyies (PCEs) examined per anlmal: 200

Mo, af narmechromstic endhrocytes (MOE; mone matere RBCs) examined per anmal; | Numbser foand in 1000 toeal
eryilrocyies

Cither

3. Details of slide preparation: Afier the mice were killed by carbon dioxide asphyxiation,
bone marrow from both femurs of each animal was eluted using fetal calf serum. Afier
centrifugation, the supernatant was removed and the sedimented cells were suspended by
shaking. A drop of this cell suspension was spread on a slide. The slides were then air-dried,
stained with Giemsa, and coded for scoring.

4. Evaluation eriteria: For each animal, the number of micronucleated polychromatic
erythrocyies (MNPCE) was counted in 2000 polychromatic erythrocytes. The polychromatic
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IL.

A.

(PCE) and normochromatic (NCE) erythroeyte ratio was established by scoring a total of
1008 ervthrocytes (PCE + NCE). The sconng of the slides was performed blind, at Microptic
Cytogenetic Services, 2 Langland Close Mumbles, Swansea SA3 4LY, U.K. For a result to be
considered positive the following criteria had to be met: There had to be a statistically
significant increase in the frequency of MNPCEs in a treated group of animals when
compared to the vehicle control group. Reference to historical control data, or other
considerations of biological relevance were alse taken into account in the evaluation of data.

Statistical methods: If there was no significant, within-group heterogeneity (using the
heterogeneity chi-square test value), the frequency of MNPCEs for each treated group was
compared with those in the concurrent vehicle control group using a 2 x 2 contingency table
to calculate a ¥ value. When there was significant, within-group heterogencity, the treated
group was compared with the control group using a Mann-Whitney, non-parametric analvsis,
The Student t-test was used for the PCE/NCE ratio companison. Probability values <0.05
were flagged.

REPORTED RESULTS:
PRELIMINARY TOXICITY ASSAY:

Three male and three female mice were exposed to a limit dose of 2000 mg/kg/day on two
successive days. Since no observable toxic effects were noted, 2000 mg/'kg/day was chosen
for the wop dose in the cytogenetic test, along with doses of 1000 and 500 mg/kg/day.

MICRONUCLEUS ASSAY:

No clinical signs and no montality were observed in the animals of either sex given 500,
1004, or 2000 mgkg/day for two successive days. Results of this assay are summarized in
Table 1. No biologically or statistically significant differences were found between test
article-treated and vehicle control mice of either sex for the frequencies of micronucleated
PCEs. Vehicle and positive control values for all parameters were appropriate, and the
vehicle control and positive control frequencies of micronueleated PCEs and of PCE/NCE
ratios were well within the ranges of the laboratory’s historical controls. The dose levels and
the route of exposure were also appropriate.
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TABLE 1, Summary of microngcbeus sssay with Laminarin at 24 bours after treatment [
e S § L LR e T -
Mumber of PCEs WINPCEs per
Treatment scored per mowse 1000 PCEs Ff::ff;;‘:b
for micronuclei (Mean = SDY
—
MALES (SDOSE)
Wehicke control (disilbed waner) HEH} 0E=08 1.9+ 03
Lamimarin (mphs bw)
Sl 2000 11200 0. 7% 0.2
| CH) 2000 b L6 0.7 &0
2000 200 1207 0.9 01
Cyelophosphamide (50 mg/kg bw) FLLLY 31506 l.ox0.l —I
FEMALES (5TMSE)
I Viehicle eantrol {earn pdl) 200 0807 08 =02
Lasninarin (mp/iy bw)
300 2000 1.0£05 0% = 0]
1000 200 0.9=d7 0.9£0.1
20 2000 0.5 & 06 1.0 402
Cyebophosphandde {50 mygky bw) 2000 WG = .7 10202

Drata chiained from MRID 46577412, Tables 8 and 10 00 pages 31 and 33, respeciively
PCEs = palychromstic (immanire ) envilrocyics

MCEs = normochromatic (matene) ervthroeyies

MNPCES = micromicleated PCEs

**+ Siatistically significantly higher than vehilele cantrol, p < 00.00]

*MNPCEs were evaluated on 2000 PCEs but expressed on the basiz of 1000 PCEs.

IIL. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATOR'S CONCLUSIONS:

The investigator concluded that, under the conditions of the study, Laminarin did not induce
any damage to the chromosomes or the mitotic apparatus of mouse bone marrow cells after
two oral administrations, with a 24-hour interval, at dose levels of 500, 1000, and 2000
mg/ke/day.

B. REVIEWER COMMENTS:

'Il'hz: reviewer agrees with the investigator’s conclusions. The test article was tesied up to the
limit dose for the assay, and there was no suggestion that it induced micronucleated PCEs.

This study is classified as Acceptable/Guideline and satisfics the guideline requirement for
OPPTS 870.5395; OECD 474 for in vive cviogenetic mutagenicity data,

C. 8§ DEF NCIES:

None.
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DATA EVALUATION RECORD

LAMINARIN
(VACCIPLANT)

STUDY TYPE: Waiver Request for Immunotoxicity (OPPTS §70.7800)

MRID 47264945

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LS. Environmental Protection Agency
Dne Potomas Y ard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmenial Sciences Division
Cak Ridge National Laboratony
Dok Ridge, TN 37830
Task Order No, 08-025

Primary Reviewer:

Eric B. Lewis, M5, Signature:
Dare:

Secondary Reviewers:

Svlvin Milansr, Ph.D., DA B.T, Signai
Date:

Roben H, Ross, MLS., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M.A. Signature:
Date:

Disclaimer

This review may have been altered subsequent 1o the contractor’s signatures above,

Ouak Ridge National Laloraiory managed and operaied by UT-Banelle, LLC., for the U.S. Depariment of Energy under
Contract No. DE-ACO5-D0ORIIT2S.
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DATA EVALUATION RECORD

EPA Secondary Reviewer: .
STUDY TYPE: Waiver Request [or Immunotoxicity (OPPTS 870.7800)
MRID NO: 47264945
DECISION NO: 385527
DP BARCODE: DP352311
TEST MATERIAL: Vacciplant (a.i., 3.51% laminarin}
PROJECT STUDY NO: N provided
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue General
Patton, 35404 Saint-Malo, France
TESTING FACILITY: Not applicable
TITLE OF REPORT: Toxicology Waiver Request - Immunotoxicity
AUTHOR: Smith, F.T.
STUDY COMPLETED: October 10, 2007
CONFIDENTIALITY
CLAIMS: None.
GOOD LABORATORY A signed and dated GLP statement was included. The study is not
PRACTICE: required to meet the requirements of 40 CFR Part 160.
CONCLUSION:  The information provided is sufficient to justify a waiver for
immunotoxicity testing of laminarin, If a waiver of
immunotaxicity is being requested for the end use product
Vacciplant, the inert ingredients in the product will also nesd to
be addressed.
Test Material

Vacciplant (a.i., 3.51% laminarin)

uect iption

Vacciplant is an end use product to stimulate the natural defense

reactions of crop plants. The

active ingredient is 3.51% laminarin.

Waiv uest

The registrant is requesting a waiver for Immunotoxicity (OPPTS 870 7800},
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R trant’s tifieation

Laminarin is a naturally-occurring f-glucan that is extracted from the brown seaweed Laminaria
digitata. Glucans are polysaccharides of D-glucose monomers linked by glveosidic bonds. -
Glucans are abundant in the bran of barley and oats, and to a much lesser degree, in rye and
wheat. They are useful in human nutrition as texturing agents and as soluble fiber supplements.
L. digitata is used for sca-vegetable production in Ireland and France, and is an important food
item in Japan.

Laminarin is not structurally related to any known immunotoxic chemical, Numerous studies
confirm that it has virtually no acute, subacute, or subchronic toxicity, and no mutagenic effects
to animals (Table 1). In the subchronic and teratology studies, there were no effects on the
immune system (c.g., lymph nodes, thymus, spleen), and no effects were seen in the dermal
sensitization study.

L
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TABLE 1. Mammalian foxicity of laminarin

Study

Resulis

Agute ol
(BT0.1 100

Rats [55ex) received 2000 mp'ky lominarin (9% purity) at a volume of 10 mL%e in water
and were monitored for 14 days, No mortality occurred and no adverse clinical signs were
nofed, There was no effect on body weight, and there were no visible lesions at gross
necropsy, The LDy was >2000 mg/kg.

'Em: subouismneous
Mo guidelineg

Rats (5/sex) received subcutancous administration of 1000 mg/kg luminarin (91% purity) in
& volume of § mL/Kg in water and were monitored for 14 duys. No mortality acewrred wnd
no adverse clinical signs were noted. There was no effect on body weight, and no visible
desions at gross necropsy. The acule subrutaneous toxicity was > 1000 mg/ke,

Acuie dermal
(8T 02005

2000 makg laminarin (%1% parity) was applied in 8 volume of 8 mL/kg to the skin of 5
ratssex and the animals were monitored for 14 days. Mo mortalities occurred, and no
adverse clinical signs were noted. There was no effect on body weight, and no visible
lesions a1 gross necropsy. The LD, was >5000 mg/ke.

Aczute inhalation
(8701300

Rats (5/sen) were exposed for 4 hours to an serosol of laminanin (9 1% purity) as-a 10%
solation in distilled water. The maxinuum attainable concentration was 1.02 mg/L. The
animals were observed for 14 days, No mortality occurred. and no sdverse clinical signs
were noted. There was no effect on body weight, ind no visible lesions at gross necropsy.
The LC g was >1 .02 mg/L.,

Primary eye ritation
(870.2400)

Three rbbits received 0. 1g of laminarin (%1% purity) in the conjunctival sac of the left eye.
The mean indices for chemisis, iritis, and corneal cffects at 24, 48 and 72 hrs were all zero,
The mean index for redness was 0 in one rabbit snd 033 in the other two rabhits, Laminarin

Was nof-irritating.

Primary dermal
irritation
(870.2500)

Three rabbits had 0.5 g of laminarin (91% purity) moistened with 0,5 mL of water applied
to the shaved [lank under 4 semincelusive dressing for 4 hours. The mean index for edema
for all rabbits was zero at 24, 48, and 72 hes, The mean index for erythema was zera for two
mbbits, and 1.00 for the thind mbbit. Laminarin wis non-ismitating.

Dermal sensalczation

In & Magnusson snd Kligman maximizstion test, laminarin was not a sensitizer 10 guinea

(870.2600) pigs.
4-Week oral toxicity | Rans (3/sex) received a daily oral gavage of laminarin (97 6% purity) ot a dose of 1000
(870 3050) mg'kg for 28 consecutive days. There were no toxicologically significant findings for

moriality, observations, neurotoxicity assessment, body weight, food consumption,
hematology. clinical chemistry, organ weight, or macroscopic or microscopic observations.
The NOEL was 1000 mg/kg/day.

90-Day aral toxicity

Laminarin (94.9% purity) was administered orally to rats at the linit dose of 1000
mg'kg/day for %0 consecutive days. There were no denths, and no treatment-related changes
in clinical ebservations. body weight, food and water consumption, organ weight,
hematelogy, clinical chemistry, urinalysis, histopathology, ophthalmalogy, or functional

Laminarin (94.9% purity) was administered orally to dogs (4/sex) af the limit dose of 000
mg/kg/day for 90 consecutive days. There were no treatment-related deaths, and no
restment-related clinical (except for & slight inerease of disrrhea andior safl stools in the
treated group) or macroscopic changes. There were no changes in fimctional tests or
ophthalmology. There were no seatistical differences in body weight, food and water
cosnsumption, organ weight, hematology, clinical chemistry, or urinalysis. No treatment-
were seen. The NOAEL was 1000 mg'kg/day.

(E70.3100)
tests, The NOAEL was 1000 mg'kg/day.
S0-Day oral toxicity
(870.3150)
related histopathological
Mutageniciry
(870.5100)

Laminarin (%7.6% parity) was tested with and without $9 activation igainst Safmonellu
fyphimnirium strains TA1335, TA1537, TASS, TA100, and Evcherichia coli $irains WPe2
(PEMI01) and WP2uvrA (pKM101) using a maximum concentration of SO0 pg/plate. In
twa independent assavs, no biologically significant increase in the number of revertants was
neded in the strains tested 1t is noted that with metabolic activation o slight, but statistically
significant, increase in the number of revertants was seen a the 5000 pg'plate dose in the
first assay inthe £ coli strains, and at dosés of 150, 1500, und 5000 pg'plate in the second
assay in the WPZuvrA (pKM 101} strain only. This effect was not biologically significant,
not dose-relsled, and was not attributed to significant mutagenic activity.

| 4n vive bone marrow | Mice { $/sex) received two oral freatments of laminarin (94% parity) at 500, 1000, o 2000

——
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microniclems test
(R70.5395)

mg/kg/day a1 o 24-hour interval, The animals were killed 24 hrs after the last treatment and
bone mastow smears were prepared. The mean number of micronucleated polychromic
ervthrocyies and the polychromatic envithrocyvie/normochromic ervihrocyvie ratio of treated
mice were equivalent to those of the controls.

I vive mammalian
cell gene mutation

In two independent experiments, laminarin was tested with and without 59 activation at
concentrations of 3125, 613, 1250, 2500, and 5000 pg/mL in LS178Y TK4/- mouse

(B70.53040) lvmphoma cells. Laminarin did not induce any noteworthy increases in the mutation
frequency, with or without 59

Termtogenicity Laminarin was adminiziered orally to 21 pregnant SPF rats at 1000 mg'kg day (number of

(870.3700) days mot reported) as a solution of § mL/kg of sterile water, There were no treatment-related
deaths, clinical changes, or macroscopic chanpes. Body weight, food and water
consumiptbon, and werus weight were similar to controls. There were no significant
reproductive effects or fetal abnormalities, The NOAEL was 1000 me/ka/day.

Teratogeniciny Laminarin as administered orally to 13 pregnant albing SPF New-Zealand White rabbits at

(8703700} 1000 mgkg'dey {mumber of days not reported) as a solution of $ mLkg of sterile water,

There were no treatment-related deaths, clinical changes, or macroscopic changes. Body
weight, food and water consumpiion, and uterus weight were similar to controls, There were
not significant meatment-related reproductive effects or fetal abnormalities. The NOAEL
was 1000 mg/lop/day.

Based on the results of these studies, the registrant requests that the requirement for an
immunotoxicity study be waived.

Reviewer's Comments

The information provided is sufficient to justify a waiver for immunotoxicity testing of
laminarin. The information was apparently submitted to support registration of Vacciplant, If that
18 the case, information concerning the inert ingredients in the product will need to be submitted.

==
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Aquatic Invertebrate Acute Toxicity Test, Freshwater Daphnids (OPPTS
850.1010)

MRID 47264947

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
L5, Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37830
Task Ornder Mo, 083-025

Primary Reviewer;

Eric B. Lewis, M.S, Signa
Date:

Secondary Reviewers:

t ' Q. Armstron Signature:

Date:

Robert H. Ross, M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M. A. Signature:
Date:

Dizelaimer

This review may have been altered subsequent to the contractor’s signatures above,

Dak Ridge Mational Laboratory mansaged and operated by UT-Ratelle, LLC., for the U.S, De s
Contract No. DE-ACOS-000R22725, - o partmont of Encrgy uader
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EPA Secondary Reviewer:
STUDY TYPE: Aquatic Invertebrate Acute Toxicity Test, Freshwater
Daphnids (OPPTS 850.1010)
MRID NO: 47464947
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Laminarin
STUDY NO: 10041220
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue

TESTING FACILITY:

General Patton, 35400 Saint-Malo, France

Institut fur Biologische Analytik und Consulting IBACON
GmbH, Arheilger Weg 17, 64380 Rossdorf, Germany

TITLE OF REPORT: Acute Toxicity of Laminarin o Daphnia magna in a 48-

Hour Semi-Static Immobilization Test.
AUTHOR: Hert, J.
STUDY COMPLETED: March 30, 2001
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: siudy was conducted in compliance with 40 CFR Part 160,

STUDY SUMMARY: In'a semi-static acute toxicity test, groups of Daplmia
magna were exposed 1o nominal concentrations of 0, 10,
30, or 100 mg/L laminarin in reconstituted water for 48
hours. The test solutions were renewed after 24 hours, No
daphnid moriality or immobility was seen in any of the test
groups after 24 or 48 hours. The measured test material
concentration in fresh 100 mg/L solution ranged from 84 1o
90% of nominal, and in 24-hour-old solution ranged from
81 10 97% of nominal. In this study, the 48-hr NOEC and
EC, were each =100 mg/L, and the LOEC and EC,, were
=100 mg/L.

CLASSIFICATION: Acceptable
Test Material

La.minra.riu {94% pu:il:fj, Batch No. 99510, a beige solid with an expiration date of January 1, 2003,
A nzzc_mﬁmt: of anal}*s_m was provided on p, 46 of MRID 47264947, After receipt at the testing
facility, the test material was stored in the original container at room temperature in darkness.

-
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Test Methods

A 48-hour semi-static acute toxicity test was conducted to determine the acute toxicity of the test
matenal to Daphnta magna. The daphnids were bred at the testing facility under temperature,
lighting and water conditions similar to those used for the test. The line was originally supplied in
1997 by the Umweltbundesamt, Institut fur Wasser-, Boden-, und Lufthygiene, Berlin. The test
organisms were not first brood progeny. The daphnids were acelimated to the test conditions for
s1x hours prior 1o test start,

The test water was reconstituted deionized water with a hardness of 250 mg/L. as CaC0O,.
Constituents of the reconstituted water are given on p. 13 of MRID 47264947, The test material
concentrations used in the test were 0, 10, 30, and 100 mg/L. The test solutions were prepared by
dissolving 200 mg of the test material in 2 L of the test water to provide a nominal concentration of
100 mg/L. This stock solution was diluted with the appropriate volume of test water 1o provide the
10 and 30 mg/L test solution concentrations.

The test contaimers were 100 mL glass beakers containing 50 mL of the appropriate test solution.
At test start 10 daphnids were added to each test container. Each of the test material concentrations
and the control (test water only) was replicated twice. The test solutions were renewed afier 24
hours. The pH, dissolved oxygen concentration, and temperature were determined for each test
solution at test start and end. Additionally, samples of the test solutions were collected at test start
and incubated for 24 hours under the test conditions (but without daphnids) prior to HPLC analysis
to determine the actual test material concentration in the solutions.

The test containers were placed in a controlled environment room set to maintain a temperature of
21°C with a photoperiod of 16 hours light:8 hours darkness. The light intensity was 480 lux.

The test organisms were monitored for immobility and mortality at 24 and 48 hours. Daphnids not
able 10 swim within 15 seconds after gentle agitation of the test container were considered
immobile. The NOEC and EC, were determined from the raw data.

Results Summary

No daphnid mortality or immobility was seen in any of the test groups after 24 or 48 hours, During
the test the pH ranged from 7.8 to 7.9, and the dissolved oxygen concentration was >8.4 mg/L
(=60% saturation). The water temperature was 21°C.

Analysis of the 100 mg/L test solution samples at test start showed that the actual test material
concentration ranged from 84 to 90% of nominal. After 24 hours of incubation. the actual test
material concentration ranged from 81 to 97% of nominal. The analvtical method is described in
Appendix [l of MRID 47264947, The 10 and 30 mg/L. solutions were not analyzed since there
were no adverse effects to any daphnids during the test.

Study Author's Conclusions

The study author concluded that the 48-hr NOEC and EC, were each =100 mg/L, and the LOEC
and ECy;, were >100 mg/L.

1
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Reviewer's Conclusion

The reviewer agrees with the study author's conclusions.

]
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DATA EVALUATION RECORD

LAMINARIN
{Vacciplant)

STUDY TYPE: Fish Acute Toxicity Test, Freshwater and Marine (OPPTS 850.1075)
MRID 47264948
Prepared for

Biopesticides and Pollution Prevention Division
OfiTice of Pesticide Programs
LI.5. Environmenial Profection Agency
Cne Potomac Yard
2777 South Crvstal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge Mational Laboratory
Oak Ridge, TH 37830
Task Order Mo, 08-023

Primary Reviewer:

Eric B, Lewis, M.S. Signature;
Date:

Secondary Reviewers:

Anthony Q. Anmstrong, M.S. Signature;
Date:

Robert H, Ross, M.S., Group Leader Signature;
Date:

Quality Assurance:

Lee Ann Wilson, M. A, Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor's signatures above,

Oak Ridge National Laboratory managed and ted by UT-Battelle, LLC., for the U.S, tof E
Centract No. DE-ACO-000R2IIT2I, g Department of Energy under
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EPA Secondary Reviewer:
STUDY TYPE: Fish Acute Toxicity Test, Freshwater and Marine (OPPTS
£50.1075)
MRID NO: 47464948
DPF BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Laminarin
STUDY NO: 00-907005-021
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
General Patton, 35400 Saint-Malo, France
TESTING FACILITY: SEPC, ZAC de Milieux, 42160 Andrezieux Boutheon,
France

TITLE OF REPORT: Acute Toxicity in Freshwater Fish (96h) Oncorhyrchus

myvkiss [sic]
AUTHOR: Licata-Messana, L.
STUDY COMPLETED: January 22, 2001
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: study was conducted in compliance with GLP standards

(19991 1/CE - Decret n 98-1312),

STUDY SUMMARY: In a semi-static acute toxicity test, groups of Danio rerio
were exposed 1o a nominal concentration of 0 or 100 mg/L
laminarin in tap water for 96 hours. The test solutions were
renewed after 24, 48, and 72 hours. No mortality or
adverse clinical signs were seen in any of the test Eroups.
The geometric mean measured test material concentration
in test material solutions was determined to be 111.4 mg/L.
In this study, the 96-hr LC,, for laminarin in Danio rerio
was >100 mg/L.

CLASSIFICATION: Acceptable
by -
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Test Material

Laminarin (98% punty), Code H11, Baich No. § 210300, a beige powder with an expiration date
of January 1, 2003. A certificate of analysis was provided on p. 15 of MRID 47264948, Afier
receipt at the testing facility, the test material was stored at room temperature in darkness,

Test Methods

A B6-hour semi-static acute toxicity test was conducted to determine the acute toxicity of the test
material to the freshwater fish Danie rerio. The fish were supplied by HB Developpment elevage
(Batch No, DO00216) and were acclimated for 12 davs prior to the test, The holding water was not
described, except that the pH ranged from 7.75 to 8,19 and the temperature from 21.0 to 22.0°C.
The fish food was not identified, but feeding was stopped about about 29 hours before test start.
Length of the test fish ranged from 3.2 1o 3.8 cm (measured atl the end of the test), with a mean of
3.5 ¢m (from 10 randomly selected). The biological loading rate was 1.05 g/L. No mortality

occurred in the 7 days preceding the test.

Prior 1o the main study, a preliminary test was conducted (no test details were provided). Since
microbial growth was observed and no mortality was seen in the preliminary test, the main test
used a semi-static system with a single concentration of 100 mg/L.

The dilution water was tap water with a measured hardness of 90 10 100 mg CaCO,. No other
water quality parameters were provided.

Fresh test solutions were prepared at test start and at 24, 48, and 72 hours. The solutions were
prepared by weighing 400 mg of test material into 4 L. of tap waler to produce a nominal
concentration of 100 mg/L. The pH, dissolved oxygen concentration, and temperature of the
conirol and test material solutions were determined at 0 (new solutions), 24, {old and new
solutions), 48 (old and new solutions}, 72 (old and new solutions), and 96 hours (old solutions).
Additionally, a sample was collected from each fresh control and test material solution prepared at
0. 24, and 96 hours. The samples were frozen and transmitted to the analytical testing facility
(Defitraces, ZA “Les Andres™, 150, rue Pre-Magne, F-69126 Brindas) to determine the test
material concentrations.

The test containers were not described. Each test group contained 10 fish. The photoperied during
the test was 12 hours light:12 hours darkness.

Results Summary

The measured concentration of the test material in the 100 mg/L solution was 155 mg/L in the O
hour samples. The measured concentrations in the 24 hour and 96 hour samples were below 100
mg/L, and were estimated to be 80 and 55 mg/L, respectively. These values had to be estimated
since the limit of quantitation (LOQ) for laminarin is 100 mg/L. The geometrical mean for the test
material concentrations was calculated as 111.4 mp/L. Since the variation of the test concentration
levels was <20%, all concentrations are expressed as nominal. All samples of the control solutions
were below the LOQ for laminarin.
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The solution temperature ranged from 20.3 1o 22.0°C, and pH ranged from 7.20 1o 8.13. The
dissolved oxygen concentration in the solutions ranged from 96 1o 107% of saturation.

No monality occurred in the control or test material group fish, and clinical observations during the
test were unremarkable.

The study states that a reference control of potassium dichromate (Carlo erba, Batch 810292281)
was used to validate the test, producing an LC,, of 221 mg/L.

Study Author's Conclusions

The study author concluded that the $6-hr L.C; for laminarin in Danio rerio was >100 mg/L.

Reviewer's Conelusion

The loading rate (1.05 g) slightly exceeded the OPPTS 850.1075 recommended rate of 0.8 g, The
fasting period prior to the test was 29 hours rather than the recommended 48 hours. Tap water
(presumably dechlorinated) was used as the dilution water, but the recommended daily chlorine
analysis was not performed. The reviewer does not believe that these variations invalidate the
study author's conclusions.

-
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Fish Acute Toxicity Test, Freshwater and Marine (OPPTS 850.1075)
MRID 47264948

Prepared for
Biopesticides and Pollution Prevention Division
Oifice of Pesticide Programs
L5, Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge Mational Laboratory
Oak Ridge, TN 37830
Task Order No, 08-0235

Primary Reviewer:

Eric B. Lewis, M.S, Signature:
Drate:

Secondary Reviewers:

Anthony Q. Armstrong, M.S. Signature:
Date:

Robert H. Ross, M.S.. Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M. A, Signature;
Date:
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" DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Fish Acute Toxicity Test, Freshwater and Marine (OPPTS
850.1075)
MRID NO: 47464949
DF BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Laminarin
STUDY NO: 00-907005-021
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue

TESTING FACILITY:

General Patton, 35400 Saint-Malo, France

SEPC, ZAC de Milicux, 42160 Andrezicux Boutheon.
France

TITLE OF REPORT: Acute Toxicity in Freshwater Fish (96h) Danio rerio [sic)

mykiss
AUTHOR: Licata-Messana, L,
STUDY COMPLETED: January 22, 2001
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: study was conducted in compliance with GLP standards

(1999/1 1/CE - Decret n 98-1312),

STUDY SUMMARY: In a semi-static acute loxicity test, groups of Cdncorhynchus
mykiss were exposed to 8 nominal coneentration of 0 or
100 mg/L laminarin in tap water for 96 hours. The test
solutions were renewed at 24, 48, and 72 hours. No
mortality or adverse clinical signs were seen in any of the
test groups. The geometric mean measured test material
concentration in the test material solutions was determined
to be 81.2 mg/L. In this study, the 96-hr L.C,, for laminarin
in Oncorhynchus mykiss was =100 mg/1..

CLASSIFICATION: Acceptable
L
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Test Material

Laminarin (90% purity), Code H11, Batch No. § 01/2000, a beige powder with an expiration date
of January 1, 2003, A certificate of analvsis was provided on p. 15 of MRID 47264949, After
receipt at the testing facility, the test material was stored a1 room temperature in darkness.

Test Methods

A B-hour semi-static acute toxicity test was conducted to determine the acute toxicity of the test
material to the freshwater fish Oncorfynchus mykiss. The fish were supplied by 5.A. Charles
Murgat (Batch Neo, OM 000921) and were acclimated for 12 days prior to the test. The holding
water was not described, but the pH ranged from 7.43 to 7.81 and the temperature from 11.9 1o
14.2°C. The fish food was not identified, but feeding was stopped about 24 hours before test start.
Length of the test fish ranged from 6.8 to 9.5 cm (measured at the end of the test), with a mean of
8.5 cm (from 7 randomly selected). The biological loading rate was 1.3 g/L.. The batch mortality
was 1.9% in the 7 days preceding the 1est.

Prior to the main study, a static 96-hr preliminary test was conducted using test material
concentrations of 0, 1, 5, 10, 50, and 100 mg/L. Since microbial growth was observed and no
mortality was seen in the preliminary test, the main test used a semi-static system and a single
concentration of 100 mg/L.,

The dilution water was tap water with a measured hardness of 90 10 105 mg CaCO;. No other
water quality parameters were provided.

Fresh test solutions were prepared at test start and at 24, 28, and 72 hours. The solutions were
prepared by weighing 3000 mg (the study incorrectly gives 3000 g) of test material into 30 L of tap
water to produce a nominal concentration of 100 mg/L. The pH, dissolved oxygen concentration,
and temperature of the control and test material solutions were determined at 0 (new solutions), 24,
(old and new solutions), 48 (old and new solutions), 72 (old and new solutions), and 96 hours (old
solutions).

Additionally, a sample was collected from each fresh control and test material solution prepared at
01, 24, and 9 hours. The samples were frozen and transmitted to the analvtical testing facility
(Defitraces, ZA “Les Andres”, 150, rue Pre-Magne, F-69126 Brindas) to determine the test
material concentrations,

The test containers were not described. Each test group contained 7 fish. The photoperiod during
the test was 12 hours light:12 hours darkness.

Results Summary

The measured concentration of the test material in the 100 mg/L solution was 110 mg/L in the 24-
hour sample. The measured concentrations in the 0 hour and 96 hour samples were below 100
mg/L, and were estimated to be 60 and 55 mg/L, respectively. These values had to be estimated
since the limit of quantitation (LOQ) for laminarin is 100 mg/L. The geomnetrical mean for the test
material concentrations was calculated as 81,2 mg/L. Since the variation of the test concentration
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tevels was <20%, all concentrations are expressed as nominal. All samples of the control solutions
were below the LOQ for laminarin.

The solution temperature ranged from 15.4 to 16.3°C, and pH ranged from 7.41 1o 8.00. The
dissolved oxygen concentration in the solutions ranged from 81 to 104% of saturation.

No mortality occurred in the control or test material group fish, and clinical observations during the
test were unremarkable.

The study states that a reference control of potassium dichromate (Merck, Batch K26852864 947)
was used to validate the test, producing an L.C,; of 572.3 mg/L.

Study Author's Conclusions

The study author concluded that the 96-hr LC,; for laminarin in Oncorhyneiuy mykiss was =100
mg/L.

Reviewer's Conclusion

The loading rate (1.3 g) slightly exceeded the OPPTS 850.1075 recommended rate of 0.8 g. The
fasting period prior to the test was 24 hours rather than the recommended 48 hours, Tap water
(presumably dechlorinated) was used as the dilution water, but the recommended dailv chlorine
analysis was not performed. The reviewer does not believe that these variations invalidate the
study author's conclusions.
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Avian Acuite Oral Toxicity (OPPTS 850.2100)

MRID 47264950

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.5. Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Haard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37830
Task Order No, 08-025

Primary Reviewer;

Eric B. Lewis, M S, Signature:
Date:

Secondary Reviewers:

Anthony Q. Armstrong, M.S. Signature:
Dare:

Robert H. Ross, M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M. A, Signat
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Uak Ridge National Laboratory managed und operated by UT-Rastelle, LLC., for the 1.5, Department of En under
Contract No. DE-ACO3-000R22725, —
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EPA Secondary Reviewer:

DATA EVALUATION RECORD

STUDY TYPE: Avian Acute Oral Toxicity (OPPTS 850.2100)
MRID NO: 47464950
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Laminarin (83% purity)
STUDY NO: GOM/MD01/022173
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
General Patton, 35400 Saint-Malo, France
TESTING FACILITY: Huntingdon Life Sciences, Ltd., Woolley Road,
Alconbury, Huntingdon, Cambridgeshire, PE2R 4HS,
England
TITLE OF REPORT: Laminarin. Acute Oral Toxicity (LDg) to the Bobwhite
Quail
AUTHOR: Rodgers, MLH.
STUDY COMPLETED: April 23, 2002
CONFIDENTIALITY
CLAIMS: Noe
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: study was conducted in compliance with 40 CFR Part 160
STUDY SUMMARY: In an acute oral toxicity study, 14-month-old northern
bobwhite (Colinus virginianus) were administered a single
nominal oral dose of 0, 500, 1000, or 2000 mg'kg body
weight laminarin (purity, 85%) and observed for 14 days,
There were no mortalities or adverse clinical signs, and all
birds appeared healthy during the test. Body weight and
food consumption were similar among all groups, and
macroscopic examination revealed no abnormalities in any
birds. The acute oral LDy, was >2000 mg/kg, the highest
dose tested. The NOEL was 2000 mg/kg.
CLASSIFICATION: Acceptable
.
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Test Material

Laminarin (85% purity), Batch No. 3012000, a light brown powder with an expiration date of
January 1, 2003, A certificate of analysis is provided on p. 21 of MRID 47264950, After receipt at
the testing facility the test material was stored al room temperature in the dark.

Test Methods

A 14-day study was conducted to evaluate the acute toxicity of the test material when administered
as a single oral dose to northern bobwhite (Colinus virginianus). Apparently healthy northern
bobwhite were oblained from Monkfield Nutrition (Cambridgeshire), where they had been fed
commercial pheasant pre-breeder pellets and had received no medication. All birds were from the
same hatch and phenotypically indistinguishable from wild birds. The birds were acclimated to the
test facility for 15 days prior to dosing. and at the time of treatment were approximately 14 months
old.

Throughout acclimation and testing, the birds were fed standard HRC layer diet pellets (Special
Diet Services, Witham, Essex). Diet composition is given in Appendix 4 of MRID 47264950, The
diet was not analvzed for comtaminants, but nominally contained no added antibiotics or other non-
nutritional feed additives other than the binding agent. Food was offered ad libitum, with the
exception of the 19-hour period prior to dosing. Potable water suitable for human consumption was
available ad libirum,

The birds were assigned to treatment groups on the basis of body weight, 1o ensure all groups had
similar mean body weights and body weight distributions. Each group consisted of five males and
five females. The groups were then randomly assigned to the treatmenis.

Birds were housed by sex in groups of two or three/cage. The cages were constructed of plastic-
coated steel wire mesh and measured approximately 0.31 x 0.39 x 0.24 m. Each cage contzined an
automatic drinker and food hopper. The cages were housed in a room with mean daily maximum
and minimum temperatures of 20°C and 18°C, respectively. Mean daily relative humidity was
40%. Ventilation was provided by fans, and the photoperiod was 10 hrs light: 14 hrs darkness.

Prior to the study, a rangefinding study was conducted using one male and one female from the
testing facility stock, Housing, environmental conditions, food, and dose preparation and
procedures were similar to those used in the main study, The treatments were 200 and 2000 mg/kg
laminarin. There were no moralities and no elinical signs of toxicity. Based on the rangefinding
results, dose levels of 0, 500, 1000, and 2000 mg/kg laminarin were selected for the main study.
The dose levels were for the test substance as supplied, and were not adjusted for purity.

The birds received a single dose of the appropriate treatment by oral intubation, using a disposable
syringe and a Ch 10 Nelaton plastic catheter. Prior to formulating the dose solutions, the test
material was ground with a mortar and pestle. Methyleellulose (1%) was used as the control and as
the vehicle for the test material. The birds were dosed at a rate of 10 mL/kg body weight. Care was
taken to ensure each bird had ingested the entire dose before being returned to its cage.

The birds were observed four times on the day of dosing and twice daily thereafier. Observations
were for mortality, health, and clinical signs. Individual body weight was recorded on test days =15,
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-7, 0 (immediately prior 1o dosing), 7, and 14. Group mean food consumption was determined for
days -151t0 -8, -7to-1, 1 to 7, and 8 to 14.

At study end, the birds were sacrificed, and all control birds and all birds in the 2000 mg/kg group
were examined macroscopically. Tissues examined included the digestive traet, liver, kidneys,
heart, spleen, muscle, and subcutaneous fat.

Resulis Summary

No monalities occurred in any group. There were no treatment-related clinical signs, and all birds
remained in good health for the duration of the study. Body weight and food consumption were
similar among all groups (Tables 1 and 2). Macroscopic examination revealed no abnormalities in

any birds.
TABLE 1. Group mean body weights and body weight changes (g)
Treatment Sex Day of study
Body weight Body weight change
-15 =7 1] T 14 | -15t0-T|[-Ttol|DteT | Ttol4d
Contral M I8% 189 186 188 188 ] B 42 L]
F 187 187 I 84 185 186 0 =3 +2 0
Laminarin M 184 188 182 153 185 =] -fi +3 +1
(300 mgkg) F 18 I 54 78 181 182 =3 i +3 |
Laminarin M 188 183 121 180 121 -5 =3 =l +1
(1000 mgfkg) F 186 |88 184 185 183 +7 -1 i 0
Laminarin M 187 183 183 188 150 =i [E] =5 +2
{2004 F 186 183 182 182 182 =] =1 1] 0

Doata from p. 16, MRID 47264950

TABLE 2. Group mean food consumption (gibird/day)

Treatment Sex _Day of study
-15 to -8 =T to -1 1to7 81014

Contro! M 13 14 14 13
F i 13 13 i3
Lasminarm M 12 12 14 13
(500 ma/kg) E 10 12 13 13
Laminarin M 11 13 ] 14
| (1000 makg) F 12 12 13 12
Laminarin M 12 14 15 4
2000 F 12 13 13 13

Data from p. 17, MRID 47264950

Study Author's Conclusions

The study author concluded that under the conditions of this study, the acute oral LD, value for
laminarin in bobwhite was >2000 mg/kg, the highest dose tested. The NOEL was 2000 mg'kg.

ewer'

clusi

The reviewer agrees with the study author's conclusions.
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DATA EVALUATION RECORD

LAMINARIN
{(Vacciplant)

STUDY TYPE: Avian Dietary Toxicity (OPPTS §50.2200)
MRID 47264951

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LI.8. Environmental Prolection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Onk Ridge National Laboratory
Oak Ridge, TN 37830
Task Order Mo, 08-025

Primary Reviewer:

Eric B. Lewis, M.S, Signature:
Date:

Secondary Reviewers:

Anthony Q. Armstrong, M.S. Signature:
Date:

Robert H. Ross. M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M, A, Signature:
Date:

Diseclaimer

This review may have been altered subsequent to the contractor’s signatures above,

Lk Ridge National Laboratory managed and operaled by Ul-Battelle, LLC., for the U.S. Department of Energy under
Contract No, DE-ACOS-000R22725.
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Avian Dietary Toxicity (OPPTS 850.2200)
MRID NO: 47464951
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Laminarin (85% purity)
STUDY NO: GOM/G02/014410
SPONSOR: Laboratoires Goemar SA, 2.A.C. La Madeleine, Avenue
General Patton, 35400 Saint-Malo, France
TESTING FACILITY: Huntingdon Life Sciences, Lid., Woolley Road,
Alconbury, Huntingden, Cambridgeshire, PE28 4HS,
England
TITLE OF REPORT: Laminarin. Dietary Toxicity (LD.,) to the Bobwhite Quail
AUTHOR: Rodgers, M.H.
STUDY COMPLETED: April 23, 2002
CONFIDENTIALITY None.
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: study was conducted in compliance with 40 CFR Part 160.
STUDY SUMMARY: In a dictary toxicity study, bobwhite (Colinus virginianus)
chicks were provided diet containing 0, 156, 313, 625,
1250, 2500, or 5000 ppm laminarin (purity, 85%) for 5
days, then provided untreated diet for an additional three
days. There were no treatment-related effects on maortality,
body weight, or feed consumption, and post-mortem
MACTOSCOpIc examination was unremarkable. The dietary
LDy, was >5000 ppm, and the NOEL was 5000 ppm.
CLASSIFICATION: Acceptable
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Test Material
Laminarin (85% purity), Batch No. S012000, a light brown powder with an expiration date of

January 1, 2003, A certificate of analysis is provided on p. 19 of MRID 47264951, After receipt at
the testing facility the test material was stored at room temperature in the dark.

[l th

The stedy was conducted to evaluate the dietary toxicity of the test material to the northemn
bobwhite (Colinus virginianus), Apparently healthy northern bobwhite were obtained from
Monkfield Nutrition (Roysten, Herts.), where they had been fed pheasant breeder diet and had
received no medication. The birds were one day old on arrival at the test facility and were
phenotypically indistinguishable from wild birds. Due to the size and age of the birds, no
determination of sex was attempted. The birds were acclimated to the test facility for 7 days.

Upon arrival, birds were provided the basal diet (HLS chick meal, Special Diet Services, Witham,
Essex). Diel composition is given in Appendix 4 of MRID 47264951, The diet was known to
contain no antibiotics or other non-nutritional feed additives. The birds were offered the diet until
the test diets were introduced (control birds continued to receive the hasal diet during the test), Diet
and domestic quality potable water were available ad libitum at all times.

The birds were assigned to treatment groups on the basis of body weight, to ensure all groups had
similar mean body weights and body weight distributions, Each group consisted of 10 birds. The
groups were then randomly assigned to the treatments.

Birds were housed by group in printboard boxes (approximately 80 x 60 x 50 cm) fitted with wire
mesh lids. Each box contained a low level feeder covered with wire mesh to minimize spillage, and
a drinker. Wood shavings (RS Biotech, Finedon, Northamptonshire) were provided as bedding
material. An infrared heat source was suspended over each pen, The pens were housed in a room
with mean daily maximum and minimum temperatures of 28°C and 26°C, respectively. Mean daily
relative humidity was 54%. Ventilation was provided by fans, and the photoperiod was 14 hrs
light:10 hrs darkness.

The treatments consisted of basal diet containing 0 (two groups), 156, 313, 623, 1250, 2500, or
3000 ppm laminarin. The dose levels were for the test material as supplied, with no correction for
purity. To prepare the treated diet, a pre-mix was prepared by mixing the appropriate amount of the
test material with untreated basal diet. The pre-mix was blended in a T10 Turbula mixer for a
minimum of 5 minutes, and the individual treatment diets were prepared by diluting the pre-mix
with the basal diet. The test diets were then mixed for a minimum of 5 minutes. The test diets were
prepared one day prior to the test and were stored at ambient temperature for the duration of the
test. Analysis for stability, homogencity, and concentration of the test material in the diet was not
conducted, due 1o previous problems in other matrices (uspecified). The birds were fed the
appropriate test diet ad libitum for 5 days, then fed the untreated basal diet for three additional
days.

The birds were observed for mortality, health, and clinical signs at least 5 times/day on test davs |-
3, and at least twice/day on days 6-8. Group mean bodyweights were determined on days -3, 0
(immediately prior to introduction of the test diets), 5, and 8. Group mean food consumption was
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determined for days -3 to -1, 1 to 5 (daily), and 6 to 8, by weighing the hopper contents at the
beginning and end of cach time period.

At test end, the birds were sacrificed and all birds in the 5000 ppm group and one of the control
groups were examined macroscopically. Tissues examined included the digestive tract, liver,
kidneys, heart, spleen, muscle, and subcutaneous fat. Premature decedents also received a
Macroscopic examination.

Results Summary

Cme control group bird and one 2500 ppm group bird were found dead on day 5. Both birds had
appeared subdued prior to death. The mortality of the 2500 ppm bird was not considered to be
treatment-related, since there was no mortality or adverse clinical signs in the 5000 ppm group.
The remaining birds were in good health throughout the study, and the excreta of all groups
appeared normal. Body weight gain and group mean food consumption were variable, with no
treatment related effects (Tables 1 and 2). No abnormalities were found in any bird, including the
premature decedents, at macroscopic examination.

TABLE 1. Group mean by welghts and body weight changes (g)

Treatment Day of stud
Body weight Body weight change
-3 1] 5 ] =3 to i} i to 5 5mwi
Control | 10.2 13.8 21.0 24.3 3.6 7.2 3.3
Control 2 1.1 13.3 20.0° 23.2 3z 6.7 32
Laminarin 1.2 3.6 8.9 225 34 53 36
(156 ppm)
Lamiparin 100 13.3 20,1 23.7 33 6.8 i6
{313 ppmj)
Laminarin 0.1 13.5 19.9 236 34 6.4 37
(623 ppm)
Laminarin 1.0 13.0 e 225 3.0 1 34
{1230 ppm})
Laminarin 101 13:1 |g.3" v d B 340 532 34
{2500 ppm)
Laminarin 10,1 136 194 224 3.5 5B 14
(5000 ppm)
Drata from p. 17, MRID 4726455 |
*Only 9 birds weighed
-
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TABLE 2. Gmug mean food consumption (g/hird/day}

Treaiment Day of study

=3 tw 1 1 2 3 4 5 ltn& 6t 8
Coniral | 3B 54 4.3 4.3 4.6 4.3 4.6 6.1
Control 2 3.3 6.3 3.8 3.8 3.5 42 4.4 5.6
Laminarin 34 5.6 33 3.3 4.2 3.0 4.2 6.0
{156 ppm)
Larminarin 32 4.6 4.1 4.1 43 4.6 43 58
{313 ppm)
Laminarin 36 6.3 4.7 4.7 44 4.6 a0 50
{625 ppim)
Larminarin 33 4.3 2.7 27 36 31 35 37
{1250 ppm)
Larninarin 29 4.5 249 29 32 33 i3 4.4
{25 | ppm
Laminarin EN | 4.8 33 33 3.5 3.5 38 4.7
(3000 ppm)

Datn from po 18 MEID 47264951
Stu wthor's Conclusions

The study author concluded that there were no treatment-related monalities, and that the dietary
LDy, value for laminarin to the bobwhite was >5000 ppm. The NOEL was 5000 mg/kg.

Feviewe mcl

The reviewer agrees with the study author’s conclusions.
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Honey Bee Acute Contact Toxicity (OPPTS 850.3020)
MRID 47264952

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U5, Environmental Protection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Crak Ridge, TN 37830
Task Order Mo, 08-025

Primary Reviewer:

Eric B. Lewis, M.S, Signature:
Date:

Secondary Reviewers:

Anthony Q. Armstrong. M.S. Signature;
Date:

Ross, M.§ der Signature:

Date:

Quality Assurance:

Lee Ann Wilson, M, A, Signature:
Date:

Diselaimer

This review may have been altered subsequent to the contractor’s signatures above,

Oak Ridge National Laborstory managed and aperated by UT-Battelle, LLC.. for the U5, De :
Coniract o, DE-ACOS-000R 2725 " or pariment of Energy under
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPFE: Honey Bee Acute Contact Toxicity (OPPTS 850.3020)
MRID NO: 47464952
DF BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Mot provided
TEST MATERIAL: Laminarin (91% purity)
STUDY NO: 20001342/01-BLEU
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
General Patton, 35400 Saint-Malo, France
TESTING FACILITY: Arbeitsgemeinschaft, GAB Biotechnologie GmbH & [FU
Umveltanalytik GmbH, Eutinger Str. 24, D-75223 Niefern-
Oschelbronn, Germany
TITLE OF REPORT: Assessment of Side Effects of Laminarin to the Honey
Bee, Apis mellifera L. in the Laboratory
AUTHOR: Kling, A.
STUDY COMPLETED: November 13, 2000
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided, The
FPRACTICE: study was conducted in compliance with OECD GLP
guidelines.
STUDY SUMMARY: Laboratory limit tests were conducted to determine the

acute oral and acute contact toxicity of laminarin (91%
purity) to the honey bee (Apis mellifera). Both tests used a
nominal dose of 100.00 pg laminarin/bee. In the oral
toxicity test, groups of caged bees were provided the test
meterial in a 50% w/v sucrose solution for six hours, then
monitored for mortality afier 2, 4, 24, and 48 hours. The
test also included an untreated control group (sucrose
solution only) and a reference control group (dimethoate).
After 48 hours, there was no difference in mortality of the
untreated control and test material groups. Response of the
reference control bees was appropriate. In the contact
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toxicity test, bees were anesthetized with carbon dioxide
and received an individual application of tap water
{untreated control), laminarin, or dimethoate to the ventral
thorax. Afier 48 hours, the uncorrected mean mortality was
10.0% for the untreated control group and 4.0% for the test
material group. Response of the reference control bees was
appropriate. In this test, the 48-hr oral toxicity LD, for
laminarin was >118.64 ug/'bee, and the 48-hr contact
toxicity LDy, was >100.00 pg/bee.

CLASSIFICATION: Acceptable

t Material

Laminarin (%1% punty), Batch No. 5012000, a white hygroscopic powder with an expiration date
of January 1, 2003, A certificate of analysis was provided on p. 32 of MRID 47264952, After
receipt at the testing facility, the test matenal was stored at ambient temperature under dry
conditions.

The reference control was Perfekthion (400 g/L. dimethoate), with an expiration date of October 31,
2000,

Test Methods

Laboratory limit tests were conducted to determine the acute oral and acute contact toxicity of the
test material to the honey bee. The bees were approximately 22 1o 32 days old and were derived
from a healthy colony that descended from a breeding line of a beekeeper in Rheinland-Pfalz,
Germany. The colonies were randomly inspected periodically according to the rules of beekeeping,
and were examined for a reportable bee epidemic by a bee specialist. The test bees were collected
randomly from the outer combs of the colony.

In both tests, the bees were kept in 10 x 5.5 x 8.5 cm steel cages with perforated board bottoms to
supply ventilation. The front side of the cages contained a transparent pane for observation. The
cages were lined with filter paper. Each cage contained 10 bees and each treatment was replicated
five times.

Both tests used a nominal dose of 100.00 pg laminarin/bee. The test material solutions were
slightly over-formulated to ensure a dose in excess of nominal. For the oral toxicity test, the test
matenial was dissolved in tap water to provide a stock solution. The appropriate amount of stock
solution was mixed with the appropriate amount of 50% wi/v aqueous sucrose solution such that
the target dose was found in 20 pL of test solution, The reference control bees received a nominal
dose of 0.17 pg dimethoate/bee. Untreated control bees received sucrose solution only. The bees
were starved for one hour and 52 minutes prior to the test. The test solution (250 uL) was offered
for approximately 6 hours. After the test solution was withdrawn, the bees were supplied with 50%%
sucrose solution ad fibitum.

For the contact toxicity test, the test material was dissolved in tap water to produce the required
concentration. The bees were anesthetized with carbon dioxide and treated individually by topical
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application of 2 uL of test solution to the ventral side of the thorax using a microapplicator. The
reference control bees received a dose of 0.30 pg dimethoate/bee, and the untreated control bees
received tap water only, After application, the bees were returned to their cages and fed 50%
sucrose solution ad l[fhitum.

During both tests, the bees were kept in darkness. They were observed under red light for abnormal
behavior, and the number of dead bees in the individual cages was recorded after 2, h, 24, and 48
hours. The average monality in each treatment was calculated afier correcting for control mortality
using the Schneider-Crelli formula. During the test the temperature ranged from 24.0 1o 25.0°C
and the relative humidity from 62 to 80%.

Resulis Summary

Results of the oral toxicity test are summarized in Table 1. The uncomected mean 48-hr mortality
was 2% for both the untreated control and test material groups, and there was no difference in the
behavior of bees between the two groups. Response of the reference control bees was appropriate.

TABLE 1. Mean mortality of honey bees exposed orally to laminarin

Treatment Actual imtake (pg/hee) Maortality {%) Corrected mum‘rlqr (%8
2d hrs 48 hr 24 hrs 48 hrs

Lintrented control - 2.0 20 - -

(507 wiv sucrose solution)

Laminarin 118.64 0.0 20 0.0 a0

100.00 pg/bee

Reference control 018 T6.0 920 753 LT

Perfekthion

0.17 pg dimethoaebee

Data from p, 12, MRID 47264952
*Corrected for control mortality using Schneider-Orelli formula

Results of the contact toxicity test are summarized in Table 2. The uncorrected mean 48-hr
mortality was 10.0% for the untreated control group and 4.0% for the test material group. There
was no difference in the behavior of bees between the two groups. Response of the reference
control bees was appropriate,

TABLE 2. Mecan mortality of ho bees receiving lnminarin applied to the thorax

Treatment | Mortality (%) Corrected martality (%)
24 hrs 48 hr 24 hrs 48 hirs

Untreated contral (e} T . -
{Tap water)
Laminarin 0.0 4.0 Lili] 0.0
10000
Heference eontral 4.0 94.0 3.3 63,3
Perfekihion
0.17 g dimethoate bee [

Data from p. 13, MRID 47264953
“Corrected for control mortality using Schneider-Orelli formuls
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Study Author’s Conclusions

The study author concluded that the 48-hr oral toxicity LDy, for laminarin was >118.64 pug/bee,
and the 48-hr contact toxicity LD, was >100.00 pg/bee.

Reviewer's Conclusion

The reviewer agrees with the study author’s conclusions.
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DATA EVALUATION RECORD

LAMINARIN
{Vacciplant)

STUDY TYPE: Algal Toxicity, Ticrs I and 11 (OPPTS 850.5400)
MREID 47264953

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
L5, Emvironmental Prodection Agency
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Dak Ridge, TN 37830
Task Crder Mo, DE-023

Primary Reviewer:

Eric B. Lewis. M.S. Signature:
Daite:

Secondary Reviewers:

Anthon M.5. Signature;
Date:

Robert H. Ross. M.S.. Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M., A. Signature:
Date:

Dhsclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Uk Kldge Naonal Laboratory managed and operated by UT-Battelle, LLC., for the U.S, Department of Energy under
Contract No. DE-ACD5-000R22725,
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Algal Toxicity, Tiers [ and I1 (OPPTS 850.5400)
MRID NO: 47464953
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: H11
STUDY NO: HHT714
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
Creneral Patton, 35400 Saint-Malo, France
TESTING FACILITY: Istituto di Ricerche Biomediche, “A, Marxer™ REM S p.a.,
Via Ribes, 1, 10010 Colleretto Giacosa (TO), Italy
TITLE OF REPORT: H11. Algal Growth Inhibition Study
AUTHOR: Gnemi, P.
STUDY COMPLETED: May 17, 2000
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PRACTICE: study was conducted in compliance with OECD GLP
guidelines,

STUDY SUMMARY: A 72-hour laboratory study was conducted to determine the
effects of H11 (100 mg/L, nominal) on the growth of the
unicellular freshwater green alga Selenastrum
cdapricarnutum. An untreated control was also included in
the test. At test end, cell growth and density were similar in
the test material and control group. The 72-hour EbC,, and
ErC., for H11 were >100 mp/L, and the NOECH and
NOECr were >100 mg/1.. The mean measured
concentrations of H11 in the test solutions at 0 and 72
hours were 101.64% and 97,75% of nominal, respectively,

CLASSIFICATION: Acceptable, provided that confirmation that H11 is

laminarin is submitted.
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Test Material
H11, Batch No. 99521, a pale yellow powder supplied by the study spensor. No expiration date or
certificate of analysis were provided.

Test Methods

A laboratory study was conducted to determine the effects of the test material on the growth of the
unicellular freshwater green alga Selenastrum capricormutum. The test algae were cultured from a
line purchased from CCAP Culture Collection of Algae and Protozoa, Institute of Freshwater
Ecology. Windermere Laboratory, Far Sawrey, Ambleside, Cumbria, England, The algae were
cultured in a chamber at 23 + 2°C with continuous uniform illumination of about 6000 lux in the
spectral range 400-700 nm. The culture medium was double-strength EPA algal assay medium
{water hardness 40 mg CaCO,).

The test vessels were 100 mL silylated glass flasks. The test solution was prepared by adding 20
mg of the test material to 200 mL of algal growing medium to obtain a final nominal concentration
of 100 mg/L., and adding 50 mL of the solution to the test vessels, The control vessels received
untreated algal medium only. The control group consisted of six replicates, while the test material
group consisted of three replicates.

The algal inoculum was taken from a preculture that had been incubated for about three days under
the test conditions. The initial cell concentration was approximately 10? cells/ml.. During the test,
the algae were kept in suspension by placing the test vessels on an orbital shaker at about 100 rpm.
The cell concentration was determined after 24, 48, and 72 hours using a microscope with a
counting chamber. At 0 and 72 hours, the pH of the test and control solutions was measured with a
pH meter. Samples of the test material solutions were taken at 0 and 72 hours and analyzed for
H11 content using HPLC. A deseription of the method is provided in Appendix 1 of MRID
47264953,

The EbCy, ErCyy, and their statistical limits were calculated using the modified Probit method of
the Flemish Institute for Technological Research. The NOEC was determined using ANOVA. The

methods for caleulating the area under the growth curve, the growth rate, and the percentage
inhibition of growth rate are provided on p. 12 of MRID 47264953,

Results Summary

Al test start, the mean measured concentration of the test material in the test solution was 101.64
mg/L, 101.64% of nominal. At 72 hours the mean measured concentration was 97.75 mg/L,
97.75% of nominal,

Results for growth inhibition are summarized in Table 1. The mean cell density and growth were
similar for the test material and control groups at 72 hours.
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TABLE 1. Growth of Sefenastrmm e exposed to FHI11 for 72 hours

i} houars 24 hours 48 hours 72 hours
Control
Cell density 0,504 495 51.69 22147
{ 10% cells/mL}
| pH 7.8 - - 3.5
Mean area under - 5237 T17.72 405342
| growth curve
Mean specific growth e 0.088 .09z 0.083
rate
HI1 (100 mg/L)
Cell density 0.594 3.39 45.57 20833
(10 cells/ml)
| pH 1.79 - - £.79
Mean area under = 3353 606,86 363048
curve
Percent inhibition - 35.81 15.45 10.21
Mean specific growth - 0.073 0.090 D081
rate
Percent mean specific - 17.85 282 1.48
| growth rate inhibition

Daza from pp. 23-24, MRID 47264953
i 4 lusions

The study author concluded that the EbC,, ErCy, NOECb, and NOECT for the test material at 24,
48, and 72 hours were each >100 mg/L..

Reviewer’s Conclusion

Based on the information provided, the reviewer agrees with the study author's conclusions.
However, it should be confirmed that the H11 test material is actually Jaminarin,
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Ready Biodegradability (OPPTS 835.3110)
MRID 47264954

Prepared for
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
LS. Environmental Protection Agency
One Polomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37830
Task Order No. 08-025

Prnmary Reviewer:

Eric B. Lewis, M.S, Signature:
Date:

Secondary Reviewers:

Anthony Q. Armstrong, M.S. Signature:
Date:

Robert H. Ross, M.S., Group Leader Signature:
Date:

Quality Assurance:

Lee Ann Wilson, M, A, Signature;
Date:

Discluimer

This review may have been altered subsequent to the contractor’s signatures above,

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. De ¢ o
Contrast Mo, DE-ACOS-000OR22725. by s o pastment of Enerzy un
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EPA Sccondary Reviewer:

DATA EVALUATION RECORD

STUDY TYPE:
MRID NO:

DP BARCODE:
DECISION NO:
SUBMISSION NO:
TEST MATERIAL:

STUDY NO:
SPONSOR:

TESTING FACILITY:
TITLE OF REPORT:
AUTHOR:

STUDY COMPLETED:
CONFIDENTIALITY
CLAIMS:

GOOD LABORATORY
PRACTICE:

STUDY SUMMARY:

CLASSIFICATION:

Ready Biodegradability (OPPTS 835.3110)
47464954

DP352311

385527

Not provided

Laminarin

00-907005-024

Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
Cieneral Patton, 35400 Saint-Malo, France

SEPC, ZAC de Milieux, 42160 Andrezieux Boutheon,
France

Ready Biodegradability Modified Strum [sic] Test

Licata-Messana, L.
October 25, 2000
None

A signed and dated GLP statement was provided. The
study was conducted in compliance with GLP standards
1999/11/CE - Decret n 98-1312.

A modified Sturm test was conducied 10 determine the
ready biodegradability of laminarin, The inoculum source
was activated sewage sludge. The inoculum was incubated
in mineral nutrient medium for 28 days, duri ng which CO,
production was measured. The test also included an
unireated control (inoculum only), a reference control
(sodium acetate trihydrate), and a toxicity control (test
material + reference material + inoculum), Biodegradation
of the test material was 76% after 28 days. Biodegradation
in the reference material and toxicity controls was 71% and
63%, respectively, after 14 days. Laminarin was concluded
to be readily biodegradable under the test conditions.
Acceptahle
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Test Material
Laminarin (90% punty), Batch No. § 01/2000, a beige powder with an expiration date of January

1, 2003, A certificate of analysis was provided on p. 14 of MRID 47264954, After receipt at the
testing facility, the test material was stored in at room temperature in darkness.

The reference control was sodium acetate trihydmate (Merck), Batch No. TA331667829.

Test Methods

A modified Sturm test was conducted to determine the ready biodegradability of laminarin. The
inoculum source was activated sewage sludge from the Le Porchon sewage treatment plant (La
Fouillouse, Loire, France). The sludge was acrated for 4 hours and 15 minutes, stirred for 2
minutes, and allowed to stand for | hour prior to centrifugation. The inoculum (300 mL of
supernatant) was incubated at 35°C, and contained 2,240,000 to 2,680,000 microorganisms/L.

Composition of the mineral nutrient medium is given in Table 1. The solutions were prepared in
demineralized water, and the medium was acrated for 22.5 hours prior 1o the test starl.

TABLE 1. Composition of mineral nutrient medium

Stock solution (g/L) Mineral medinm (mg/L)
Nutrient solution A
KH, PO, 8.50 85.00
K,HPO, 21.7% 217.50
Na, HPO,~2H, 0 ?;&ﬂ sgjﬂa
NH,CI '
Nutrent solutipn B
CaCl, 27.50 27.50
Nutrient salution C
MgS0,~TH, 0 2250 2250
Mutrient solution D
FeCly=6H,0 0.25 0.25

Drata from p. 20, MRID 47269454

The TOC in the test material was 0.40015 mg/mg (15 mg/L). Based on a concentration of 17.49
mg/L of test material in the nutrient medium, the theoretical CO, production for 3 L was calculated
to be 164.99 mg. The TOC in the reference item was 0.1765 mg/mg (12.355 mg/L). Based on a
concentration of 70 mg/L of the reference material in the medium, the theoretical CO, production
for 3 L was calculated to be 135.87 mg.

The test containers were glass flasks. Two control flasks (inoculum only, 2 test material flasks, 1
reference material flask, and 1 toxicity control flask (undefined. presumably test material +
reference material + inoculum) were used in the test. Each flask contained 3 L of the appropriate
test solution, which was aerated with CO,-free air at a rate of | to 2 bubbles/second. The flasks
were incubated (it was not stated if in darkness or in diffused light) at 20.3 to 28.6°C for 28 days.
The CO, produced was trapped in Ba(OH),*8H,0. Caleulations for determining CO, production
and biedegradation are provided on p. 22 of MRID 47264954,
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Results Summary
Results of pH monitoring are provided in Table 2,

TABLE 2. pH values for solutions in 28-day biodegradability test

Time Contral 1 Control 2 Test material I | Test materlal 2 | Reference
material

Al tes 7.21 7.24 731 T1.36 T.40

Al test ¢nd {day 28) | 741 1.5] 744 T.49 T7.84

Data from p. 10, MRID 47264954

CO, production by the control flasks is given in Table 3.

TABLE 3. €O2 production by controls in 28 day biodegradability test

Day Flask 1 Flask 2 Mean volume | Mean COy
Volume of | €O, produced| Volume of | CO, produced| of HCI produced
HCI(0.08) | (mg) HC1(0.05) | (mp) {05 (mg)
(mL}) (mL) {mL)
2 45.8 4.62 45,8 4.62 458 4.62
3 45.0 3.50 45.6 4.84 45.3 5.17
7 432 7.48 46.8 352 45.0 5.50
9 44.4 6.16 464 3.96 454 5.06
12 432 7.48 46.1 4.29 44.7 5.83
14 44.8 5.72 48.3 187 46.6 3.74
19 47.8 2.42 47.4 2.86 476 2.64
239 327 19.03 41.7 33 40.2 10.78
28+ 31.5 20.35 45.6 4.82 386 12.54
Total -~ 78.76 - 3333 - 55.88
29+ 39.2 11.88 482 198 43.7 6.93

[ara from p. 10, MRID 47264954

*Due to slight bubbling problems, the calculstions in Table 4 using dats from these days were for the individual flasks,
not the mean of the two Masks, ¢.g., the results for test material flask | were corrected for the results of control Mask
one only,

Biodegradation results for the test material are given in Table 4. Biodegradation was 76% after 28
days, and was 65% at the end of the 10-day window, Biodegradation of the reference control was
71% after 14 days, and biodegradation of the toxicity control was 65% after 14 days.
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TABLE 4. Biodegradability of laminarin over 18 days

Day CIDE produced (mg)* Riodegradation
Flask 1 Flask 2 Mean Cumulative | (%)
values
3 37 05 9] 9.1 6
3 406 9.4 40.0 49.1 30
7 381 263 372 76.3 46
9 i6.1 15.7 15.9 922 56
12 12.8 13.1 13.0 105.2 &4
T 7.3 8.0 7.7 112.9 68
9 36 7.8 57 118.6 72
33 7.7 5.3 124.1 75
28 0.7 78 1.8 125.9 7%
Cumulative values 121.2 1302 - - =
in each flask
Biodcgradation 7 79 - - -
L %%)

Drata from p. 11, MRID 47246024
*Corrected for production by control

Study Author’s Conclusions

The study author concluded that laminarin is readily biodegradable under the test conditions.

Reviewer's Conclusion
The reviewer agrees with the study author’s conclusions,
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DATA EVALUATION RECORD

LAMINARIN
(Vacciplant)

STUDY TYPE: Nontarget Insect Testing (OPPTS 580.4350)
MRID 47264979

Prepared for
Biopesticides and Pollution Prevention Division
Ofice of Pesticide Programs
LLS. Environmental Protection Agency
Ome Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, TN 37830
Task Order No. 08-0235

Primary Reviewer:

Eric B, Lewis, M.S. Signature:
Date:

Secondary Reviewers:

Anthony Q. Armstrong, M.S. Signature:
Date:

BRobert H, Ross. M.S.. Group Leader Signature:
Date:

Cruality Assurance:

Lee Ann Wilson, M. A Signature:
Date:

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.,

Crak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the LS,
Contract No. DE-ACO5-000R22725. e LS. Department of Energy under
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Montarget Insect Testing (OPPTS 880.4350)
MRID NO: 47464979
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided
TEST MATERIAL: Phyliq (37 g/L laminarin)
STUDY NO: 01 APGOL2S
SPONSOR: Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
General Patton, 35400 Saint-Malo, France
TESTING FACILITY: PROMO-VERT 8.A_, Z. I. du Hant Ossau, Rue d"Aste
Beon, B.P. 27, F-64121 Serres Castet
TITLE OF REPORT: Phyhq. The Effects of Phylig (37 g/l Laminarin} on
Aphidius rhapalosiphi (Hymenopiera, Braconidae) on
Artificial Substrate in Laboratory: LR, Estimation and
Reproduction Assessment
AUTHOR: Tessier, C.
STUDY COMPLETED: March 15, 2001
CONFIDENTIALITY None
CLAIMS:
GOOD LABORATORY A signed and dated GLP statement was provided. The
PFRACTICE: study was conducted in compliance with OECD GLP
guidelines.
STUDY SUMMARY: In a laboratory study, male and female adult parasitic

wasps (Aphidius rhopalosiphi) were exposed for 48 hours
to Phyliq (37 g/L. laminarin) sprayed on glass plates at rates
equivalent to 0, (untreated control) 0.1, 0.3, 1.0, 3.0, or
10.0 L/ha. A reference control group was exposed to 0.85
mL/ha Callidim 40 (400 g/L dimethoate). There was no
statistically significant difference in the 24-hour or 48-hour
maortality between the test material and untreated control
groups. The response of the reference control Eroup was
appropriate. Surviving females in the 3.0 and 10.0 L/ha test
material groups and the untreated conirol group were
transferred to separate test chambers containing aphids on
barley seedlings for approximately 30 hours. The WESpS
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were then removed, and the number of parasitized aphid
mummies in each chamber was determined 14 days later.
The number of mummies/female wasp was significantly
lower in the 10.0 L/ha test material group, but not in the
3.0 L/ha group, compared to the untreated control group.

CLASSIFICATION: Acceptable

Test Material

Phyliq, Batch No. LO0O1204, a dark orange cloudy liquid containing 40 g/L. laminarin, with an
expiration date of January 12, 2002. A centificate of analysis giving the laminarin concentration as
40 g/1. is provided on p. 18 of MRID 47264979, The test material was stored in darkness, above

0C,

The reference control was Callidim 40 (400 g/L. dimethoate), Batch No. 8000633, with an
expiration date of December 20, 2002.

Test Meth

A laboratory study was conducted to determine the effects of the test material on montality and
fecundity of the parasitic wasp Aphidius rhopalosipii. The test organisms were obtained as
parasitized aphid mummies from PK Nutzlingszuchten in Germany and maintained in a conirolled
environment cabinet at temperatures of 17 to 23°C and 70% relative humidity. Emerged adults
were kept in a controlled environment cabinet set at 20°C and 70% relative humidity and were fed
a honey solution. Adults less than 48 hours old were used in the test. Aphids (Rhopalosiphum padi)
obtained from the same source as the wasps were used as hosts for the fecundity portion of the
study. Prior to the study, the aphids were maintained on barley plants at the test facility,

The test chambers for the mortality assessment were composed of two 11 x 11 em glass plates
separated by a 9 x 9 x 1.5 cm tall metal frame. The frame contained holes covered with synthetic

0.3 mm mesh to provide ventilation.

Prior to assembly of the test chambers, the appropriate treatments were applied to the glass plates
(Table 1). Each treatment was replicated three times. Application was by a Potter tower
compressed air sprayer previously calibrated for the amount delivered on glass and the evenness of
the spray patiern. The average output was 200.7 L/ha after calibration. The untreated control plates
were treated first, followed by the test material plates (beginning with the lowest rate), and then the
reference control plates. A stock solution of the test material (10 L'ha) was made by adding 10,53 g
to 189.43 g of detonized water, The lower treatment rates were made by successive dilutions of the
stock solution. The sprayer was rinsed three times with distilled water between the different
application rates of the test material. It was decontaminated with 6% Ammeoniac solution and
rinsed three times with distilled water after the last application of the test material and before
application of the reference control.
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TABLE 1. Study treaiments

Treatment Hate
Untreated control (detonized water) -
Phyliq (37 2/L. laminarin) 0.1, 0.3, 1.0, 5.0, 10.0 L'ha
Callidim 40 (400 gL dimethoate) .85 mi/ha

Data from p. 3, MRID 472649580

The treated plates were allowed to dry for approximately one hour in a ventilated area before the
test. Five male and five female wasps were then placed in each test chamber and cotion wool
soaked in honey solution was placed in the introduction hole. The chambers were placed in 2
ventilated controlled environment cabinet at 20°C, 70% relative humidity, and a photoperiod of 16
hrs light:8 hrs darkness. Mortality was assessed after 24 and 48 hours.

Afler the 48 hour mortality assessment, surviving females in the 3.0 and 10.0 L/ha test material
groups and the unireated control group were transferred to fecundity chambers (one
female/chamber). The chambers consisted of a 20 cm tall x 11 em diameter plastic evlinder placed
over a pot of barley and closed with a 0.3 mm mesh lid. The chambers were ventilated by an air
pump moving air out of the cylinder. Each pot of barley contained 20 to 40 seedlings about 10 cm
tall and infested with approximately 100 aphids. The females were removed after spending
approximately 30 hours in the chambers, The number of parasitized aphid mummies in each
chamber was determined 14 days later.

Mean percent mortality and mean percent comected mortality using Abbott’s formula were
calculated for each treatment. The results were analyzed using one-way ANOVA with a 5%
significance level. Fecundity results were analyzed using a t-test with 5% significance level.

Results Summary

Mortality results ar¢ summarized in Table 2. There was no statistically significant difference in the
24 or 48 hour mortality among the test material and untreated conirol groups. The NOEC was 10
L/ha. The response of the reference control group was appropriate.

TABLE 2. Mortality of Aphidins rhopalosiphi exposed to Phylig for 48 hours

Treatmeni Mean mortality (%)

E 24 hour 48 hour

Uncorrected Corrected® Uncorrected Corrected?

Untreated control {deionized water) 0.0 - 0.0 -
Phiylig
0.1 Lifn 0.0 .0 0.0 .o
0.3 L'ha 33 i3 6.7 6.7
1.0 Liha .0 0.0 .0 0.0
3.0 L'ha .4 0.0 Lo o
10.0 L/ha 0.0 0.0 33 33
Reference contral 1600 1{KLO 10H.0 100.0
Callidim 40 (400 2/1. dimethoste)

"Corrected using Abbott"s formula
Data from p. 14, MRID 47264979
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Fecundity results are summarized in Table 3. There was no statistically significant difference in
the number of mummies/female between the 3.0 L'ha test material group and the untreated control.
The number of mummies/female in the 10.0 L/ha test material group was significantly lower than
in the untreated control group.

TABLE 3. Mean fecandity of A. ropalesiphi females exposed to Phylig

Treatment Mean pumber of mummics/female/24 hoors
Lntreated comirol (deionized water) B.5

Phylig

30 0L ha 6.3

1040 L'ha ib*

*Significantly different from untreated control (p=0.05)
Data from p. 15, MEID 472649709

Study Author's Conclusions

The study author concluded that exposure of A. rhapalosiphi to the test material at rates <100
L'ha did not have a statistically significant effect on mortality, and exposure to 3.0 L/ha did not
have a significant effect on the fecundity of A. rhopalasiphi females,

Reviewer's Copclusi

The reviewer agrees with the study author's conclusions. Exposure to 10.0 L'ha of the test
material did significantly lower the fecundity of 4. rhopalosiphi females compared to the
untreated control. However, the produet label for Vacciplant recommends an application rate of
9.7 to 14.4 oz/A, which the reviewer calculates to be equivalent to 0.7 to 1.05 L'ha, well below
the 10.0 L/ha rate at which fecundity was affected,
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DATA EVALUATION RECORD

LAMINARIN
{Vacciplant)

STUDY TYPE: Nontarget Insect Testing (OPPTS 880.4350)
MRIID 47264980

Prepared for
Biopesticides and Pollution Prevention Division

Office of Pesticide Programs
LS. Environmental Protection Agency
One Polomae Yard
2777 South Crystal Drive
Arlington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Environmental Sciences Division
Cak Ridge National Laboratory
Oak Ridge, TN 37830
Task Ovrder Mo, 08-025

Primary Reviewer:

Eric B. Lewis, M.S, Signature:
Date:

Secondary Reviewers:

Anthonv Q. Armstrong, M.S. Signature:
Date:

H R : er Signature:

Date:

Quality Assurance:

Lee Ann Wilson, M. A, Signature:
Date:

Disclaimer

This review may have been altered subsequent to the coniractor's signatures above,

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. Department of Encrgy under
Contract Mo, DE-ACOS-000R22725
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DATA EVALUATION RECORD

EPA Secondary Reviewer:
STUDY TYPE: Nontarget Insect Testing (OPPTS 880.4350)
MRID NO: 47464980
DP BARCODE: DP352311
DECISION NO: 385527
SUBMISSION NO: Not provided

TEST MATERIAL:

STUDY NO:
SPONSOR:

TESTING FACILITY:

TITLE OF REPORT:

AUTHOR:

STUDY COMPLETED:
CONFIDENTIALITY
CLAIMS:

GOOD LABORATORY
PRACTICE:

STUDY SUMMARY:

Phylig (37 g/L laminarin)

0ITYGOL24

Laboratoires Goemar SA, Z.A.C. La Madeleine, Avenue
General Paiton, 35400 Saint-Malo, France
PROMO-VERT 5.A., Z. |. du Hant Ossau, Rue d°Aste
Beon, B.P. 27, F-64121 Serres Castet

Phyliq. The Effects of Phyliq (37 /L Laminarin) on
Typhlodromus pyri (Acari, Phytoseiidae) on Artificial
Substrate in Laboratory: LR, Estimation and
Reproduction Assessment

Tessier, C.

March 15, 2001
MNone

A signed and dated GLP statement was provided. The
study was conducted in compliance with OECD GLP
guidelines.

In 2 laboratory study, predatory mite (Typhiodromus i)
protonymphs were exposed for 14 days to Phylig (37 g/
laminarin} sprayed on glass plates at rates equivalent to 0,
(untreated control) 0.1, 0.3, 1.0, 3.0, or 10.0 L'ha. A
reference control group was exposed to 0.5 L/ha Danitol
(100 g/L fenpropathrin). Afier 7 days, morality in the 1.0
and 10.0 L'ha groups, but not the 3.0 L'ha group, was
significantly increased compared to the untreated control,
The response of the reference control group was
appropriate. After 14 days, there was no statistically
significant difference between the test material groups and

L
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the untreated control for the mean number of eggs
produced/female. The NOEC mortality was designated as
3.0 L/ha. The LR, was calculated as 5.0 L/ha.

CLASSIFICATION: Acceptable

T aterial

Phylig, Batch No. LO01204, a dark orange cloudy liquid containing 37 g/L. laminarin, with an
expiration date of January 12, 2002. A certificate of analysis giving the laminarin concentration as
40 g/L is provided on p. 22 of MRID 47264980, The test material was stored in darkness, above
0°C.

The reference control was Danitol {a.i., 100 g/L fenpropathrin), Balch No. BOOODDIZDAN, with an
expiration date of January 2, 2002,

Test Methods

A laboratory study was conducted to determine the effects of the test material on mortality and
fecundity of the predatory mite Tvphlodromus pyri. The test organisms were obtained as eggs from
the laboratory culture of PK Nutzlingszuchten in Germany. Four days prior to test start, the eggs
were placed in a controlled environment cabinet at 25°C and 70% relative humidity, with a
photoperiod of 16 hrs light:8 hrs darkness. After hatching, the protonymphs were fed a 50:50
mixture of apple and walnut pollens.

The test chambers consisted of two 7.5 x 5.0 x 0.2 ¢m glass plates held side by side with glass bars.
A narrow gap was left between the two plates to allow access to water. A sticky barrier was applied
around the edge of the chamber to prevent the mites from escaping, and a plastic sheller was
provided to allow for egg laying. After treatment, the test chambers were placed on a tissue-
covered sponge, which was placed ina 13.5 x 15.0 x 6.0 cm box filled with mineral water,

Before placement on the sponge, the glass plates received the appropriate treatments (Table 1).
Each treatment was replicated three times. Application was by a Potter tower compressed air
sprayer previously calibrated for the amount delivered on glass and the evenness of the spray
pattern. The average output was 203.9 L/ha after calibration. The untreated control plates were
treated first, followed by the test material plates (beginning with the lowest rate), and then the
reference control plates. A stock solution of the test material (10 L'ha) was made by adding 10.53 g
to 189.43 ¢ of deionized water. The lower treatment rates were made by successive dilutions of the
stock solution. The spraver was rinsed three times with distilled water between the different
application rates of the test material. It was decontaminated with 6% Ammoniac solution and
rinsed three times with distilled water after the last application of the test material and before
application of the reference control.
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TARLE 1. Study treatments
Treatment Rate
LUinireated control {deiomized water) -
Phlig {37 @/L larminarin 0.0, 0.3, 1.0, 3.0, 10,0 Lha
Deanital (100 1. fenpropathrin) 0.5 L'ha

Data from p. 5, MRID 47264979

The treated plates were allowed to dry for approximately one hour in a ventilated area before being
placed in the prepared boxes. A 50:50 mixture of apple and walnut pollens was placed in each test
chamber, and 20 T pyri protonymphs were introduced. The boxes were then covered with a mesh
lid and placed in a controlled environment cabinet at 25°C and 70% relative humidity, with a
photoperiod of 16 hrs light:8 hrs darkness. The pollen was renewed approximately every two days.

Mortality assessments were made at 1, 3, and 7 days after treatment, and the number of eggs
produced was assessed on days 7, 10, 12, and 14.

Mean percent mortality and mean percent corrected mortality using Abbott”s formula were
calculated for each reatment, The results were analyzed using one-way ANOVA with a 5%
significance level. Fecundity results were analyzed using a t-test with 5% significance level,

Results Summary

Mortality results are summarized in Table 2. After seven days, the uncorrected mortality ranged
from 26.7 to 88.3% in the test material treatments; corrected mortality ranged from 13.7 to 86.2%.
Mortality in the 1.0 and 10.0 L/ha groups was significantly increased compared to the unireated
control. The LRy, (residue level producing 50% mortality) was calculated as 5.0 Li/ha (1.66 < LR,
< 14.93).

TABLE 1. Mortality of Typhlodromus pyri exposed to Phylig for 7 days
Treatment Mean mortality (%) at day after application
1 day id 7 days
Uncorreeted | Corrected® | Uncorrected Corrected® | Uncorrected | Corrected®
LUinireaied control 6,7 - 11.7 - 15.0 -
Phylig
0.1 Liha 6.7 0.0 183 7.5 2383 15.7
0.3 L'ha 50 -1.8 233 132 26.7 §3.7
1.0 Lty 13.3 7.1 283 188 440, (F2# 249 4
3.0 L'ha 183 12.5 333 24% 383 215
F0.0 L'ha 8.3 44 .6 B6.7 LA BB.3%* a6.2
| Reference contral 10, L 00,0

*Significantly different from the untreated control and test material groups (p=0.05)
** Significantly different from the untreated control (p<0.05)

*orrected using Abbon's formula

Daata from . 13, MRID 47264950

Fecundity results are summarized in Table 3. There was no significant difference between the
treated and untreated groups for the mean number of eggs produced/female at any time point,

-
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TABLE 3. Fecundity of Typhlodromus pyri females exposed to Phylig

Treatment Mean number of eggs/female at days after treatment
Wdays | 12days 14 days Total

Untreated control . | 27 23 T.0
Phyliq

.1 L'ha 1.6 23 23 6.1
03 L'ha 16 28 2.3 7.3
1.0 L'ha 28 22 13 73
3.0 L'ha 29 2.0 2.1 7.0
10.0 L'ha 1.0 3.1 24 6.4

Data from p. 15, MRID 47264980

Study Author’s Conclusions

The study author concluded that the test material did not have any significant ¢ffect on the
mortality of T. pyri when applied at rates <3.0 L/ha, stating that the statistical significance of the
increased mortality at 1.0 L/ha was slight. The NOEC was designated as 3.0 L'ha . The study
author also concluded that the fecundity of T. pyri was not significantly affected by the test
material applied at a rate < 10.0 L/ha.

Reviewer's Conclusion

The reviewer agrees with the study author's conclusions, since the statistically significant increase
in mortality at 1.0 L/'ha was not seen at 3.0 L/'ha. The product label for Vacciplant recommends an
application rate of 9.7 to 14.4 oz/A, which the reviewer calculates to be equivalent to 0.7 10 1.05

L/ha, well below the maximum rate of 10 L'ha used in this test.
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Name : Laminarin

page 1/4

SAEETY DATA SHEET

072002M7

| - IDENTIFICATION OF THE PRODUCT AND OF THE COMPANY

NAME OF THE PRODUCT

Laminarin

Use Agriculture
R&D product
SUPPLIER
Manufacturer Laboratoires GOEMAR
Parc Technopolitain Atalante St Malo - CS 41908 St Jouan des Guérets
35400 SAINT MALO - FRANCE
Phone : +33.(0)2.99.19.19.19
Fax. : +33.(0)1.41.30.99.63
fds@goemar.com
EMERGENCY TELEPHONE ORFILA ANTI-POISON CENTER (Rennes)
+33.(0)1.45.42.59.59.(24/24H)  +33.(0)2.99.59.22.22.(24/24H)
Il - HAZARDS IDENTIFICATION
MAIN HAZARDS Not classified as dangerous.

Adverse physico-chemical effects
Adverse human health effects
Adverse environmental effects
Additional information

Do not release the product into draining system or in the environment.

111 - COMPOSITION / INFORMATION ON INGREDIENTS

PREPARATION - chemical nature

Components involved
in the hazards

Components presenting
a hazard

Additional information

denomination / CAS n° / EC n° classification

none

Yow/wW

none

IN CASE OF :
Eye contact

Skin contact

Ingestion

Inhalation

Collective emergency means

IV - FIRST AID MEASURES

Flush immediately with plenty of water for 15 mn.

In case of persistent irritation, ask the advice of an ophthalmologist .

Take off dirty clothes.

Rinse skin with plenty of water.

Wash out mouth with water. Do not give to drink. Do not induce vomiting.
If necessary seek medical advice, and show this SDS,

or for lack, the label.

Remove from the contaminated area and bring to fresh air.

Eyes shower. Safety shower.

Material Safety Data Sheet R&D - last update : 03/08/12*1

Page 202 of 205




Name : Laminarin

page 2/4

Suitable extinguishing media
Specific hazards
Precautions

Protective equipment

V - FIRE FIGHTING MEASURES

All extinguishing agents usable (water, foam, powders, CO,, ...)

Evacuate the place.

Fight fire in early stage ONLY IF SAFE to do so.
Provide for holding contaminated water.
Professional fire-fighters only :

use a self-contained breathing apparatus.

VI - ACCIDENTAL RELEASE MEASURES

Personal precautions
Environmental precautions

Methods for cleaning up

Avoid contact with eyes and skin.

Use Personnal Protective Equipments proposed hereafter.

Limit and impound discharge.

Prevent entry into drains, waters or soil. Avert authorities.

Do not water down. Collect with a neutral absorbent material and
sweep it .

Do not reintroduce into original container ; treat as waste.

HANDLING
Precautions for use
STORAGE
Technical measures
Conditions of storage

Packaging

Vi

HANDLING AND STORAGE

For personal protective equipments, see point 8 for details.
Avoid accidental dispersion and spatter.

Recommended limit height of stacking : 2 pallets

Store out of frost (-10°C) and if possible in a cool place.

Store away from children, domestic animals, food, drink and animal
feedingstuffs.

Keep the product into original container labelled and closed.

VIl - EXPOSURE CONTROLS /PERSONAL PROTECTION

Technical measures
Exposure limit values
Monitoring procedures
PPE : Personal
Protection Equipments

Respiratory protection

Hand protection

Eye protection

Skin and body protection
Hygiene measures

Environmental protection

No specific recommendations.

The product doesn't require specific measures.

Mask recommended while spraying the mixture.
Protective gloves, such as latex, PVC, rubber.
Safety goggles.

Protective clothing, such as overall.

Wash hands with water after handling the product.
Do not eat or drink during the handling.

IX- PHY

Appearance : physical state, colour
Odour
pH
Characteristic temperatures :
Solidification
Boiling point
Flash point
Auto-ignition temperature
Oxidising properties
Explosive properties
Relative density (water = 1)
Solubility
Viscosity
Vapour density
Evaporation rate

SICAL AND CHEMICAL PROPERTIES

Liquid brown
odourless
4,07-4,57

no data

no data

no data

Not applicable (no flammable component)
Not applicable (no oxidising component)
Not applicable (no explosive component)
1,029-1,044

Not applicable

no data

no data

no data

Material Safety Data Sheet R&D - last update : 03/08/12*1
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Stability

Hazardous reactions
Conditions to avoid
Materials to avoid

X - STABILITY AND REACTIVITY

Hazardous decomposition products

The product is stable in normal conditions of use.

No hazardous reaction known in normal conditions of use.
none

Acute toxicity / Local effects

Eye contact
Skin contact

Sensitisation

Xl - TOXICOLOGICAL INFORMATION

Toxicity by repeated administration

Specific effects

Others informations:

Data for pure substance (solution = 50g/L of pure substance)
acute oral tox. (rat) : LD 50 > 2000 mg / Kg

acute sub-cutaneous tox. (rat) : LD 50 > 5000 mg / Kg

acute inhalation tox. (rat) : LC 50 > 1,02 mg /L / 4h

Non-irritant for the eye of the rabbit. Nevertheless the solution can cause
slight irritations (pH slightly acid)

Non-irritant for the skin of the rabbit.Nevertheless the solution can cause
slight irritations (pH slightly acid)

No sensitising capacity in the Guinea pig (Test of maximization Magnusson
and Kligman)

4 weeks oral tox. (rat) :Ineffective dose NOAEL > 1000 mg / Kg / day
acute subchronic oral tox. (rat) 90days: Ineffective dose

NOAEL > 1000 mg/kg/day

acute subchronic oral tox. (dog) 90 days: Ineffective dose

NOAEL > 1000 mg/kg/day

Mutagenicity

Ames's test : no mutagenic activity in the 4 salmonella typhimurium and the
2 Escherichia coli stains tested.

Test of the micropit (mouse): no damage in chromosomes or in device
mitotique cells of marrow after 2 administrations at 12 pm of interval,

at 500, 1000, or 2000mg/kg/day

In vitro essay of gene mutation on cells of mammal (mouse): no mutagenic
activity

The studies of the effects on the embryo-foetal development to the rat

and to the rabbit led both to NOAEL>1000 mg/kg/day

The essays were realized on various lots of substance of purity included
between 89 % and 99 %

Ecotoxicity

Xl

ECOLOGICAL INFORMATION

LC 0 and LC 50 fish of warm water - Zebra fish (Brachydanio rerio)

> 100 mg/L/96h

LC 0 and LC 50 fish of cold water - Rainbow trout (Oncorhynchus mykiss)
> 100 mg/L/96h

LCO0 and LC50 daphnies >100mg/L/48h

EbC50 seaweed (24, 48 and 72h) > 100 mg / L

ErC50 seaweed (24, 48 and 72h) > 100 mg /L

NOECD seaweed (24, 48, and 72 h) > 100 mg /L

NOECr seaweed ( 24,48 and 72 h) > 100 mg / L

Bees : oral LD50 (48h) > 118,64 ng/bee, contact LD50 (48h) > 100 pg/bee

Bird: oral LD50 >2000 mg/kg, diet > 5000ppm

Material Safety Data Sheet R&D - last update : 03/08/12*1
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Xl - DISPOSAL CONSIDERATIONS

Residues waste Do not empty into drains.
Destruction / disposal Dispose of in authorised waste collection plant.
Contaminated packaging
Decontamination / cleaning Rinse with water and pour into the spraying tank.
Destruction / disposal Dispose of rinsed plastic packagings and cardboard in an authorised

plant (incineration or recycling).

XIV - TRANSPORT INFORMATION

International regulations Not concerned.
Road (ADR)

Rail (RID)
Sea (IMDG)
Air (OACI/IATA)

XV - REGULATORY INFORMATION

CE LABELLING
Symbol of danger None
Special risks (R sentences) None
Safety advice (S sentences) S2 : keep out of the reach of children.
S20/21 : when using do not eat, drink or smoke.
Other information None.

XVI1 - OTHERS INFORMATIONS
BIBLIOGRAPHICAL REFERENCES written following ISO Norm 11014-1

For communal regulation Directive1907/2006/EC.
Directive 1999/45/EC modified.
Directive 67/548/EEC modified.

For transport ADR 2011
IMDG 2011
# symbol points out a modification with regard to the previous sheet.

N .B. : This sheet completes the technical leaflet but doesn't replace it. The information written here above
are based on our relative knowledge of the concerned product, at the time of writting this safety data sheet.
They are honestly written. A list of the main regulation, legislation and administrative texts can be joined
to this sheet as indication. The use of the product for other purposes than those indicated on the label

may present a risk.
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