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MEMORANDUM

SUBJECT: Cover HMomo for Biocallethrin Registration Standard

FROM. Pamela M. Hurley, Toxicoloqist9%4nd&7anunée1

Section 11, Tnxicoloagy Branch
Hazard kKvaluation bivision (T5-76Yc¢)

TO: Richard Kinag, M Team #17
Insecticide=-Rodenticidc Branch
Registration Division (T$=767¢c)

THRI: Amy Rispin, Chief 6 i‘&

Science Inteqration Staff
HHazard Evaluation Division (T$-769c)

The Biocallethrin Registration sStandard covers two active’
ingredients: d-trans-~chrysanthemic acid of d-allethrolona and
d-~trans-chrysanthemic acid of l-allethrolane. 8Both active
ingredients are realstered In five products: Biocallethrin,
s-Biocallethrin (Esbiol), Allethrin, Pynamin Forte and Esbiothrin.
In addition, there are up to six other stereoisomers preosent
in each of these products which are considered manufacturing
impurities from the production of the active ingredients.

See the accompanying chart for the percent of each of the
stercoisomors in the manufacturing products. The major
producers of the bioallethrins are the Mclaughlin Gormley
King Company, Prentice Druqg, Fairfioeld American, Sumitomo
‘Chemical Company and Roussel Uclaf.

The hioallethrins are hroad spectrum synthetic insecticides
and acaricides commonly used to control a variety of urban
insect pests includina cockroaches, ants, fleas, flies,
mosguiroes, lice and ticks. They are formulated as duste.,
impreanated materials fsuch as mosguito coils), emulsitiable
cancentrates, soluble concentrate/liquids, ready-to-use
{iquids and pressurized liquids.

Usaqge data from BUD's Economic Analysis Branch indicate that
demestic dwellings {(indoor) and domestic dwellings (outdoor)
ar® hiqgh volume sites and commercial establishments are low
volume sites. Bimallethrin comprises the larqgest segment of
the market with nearly one-half of the total allethrins usage
(primarily in indoor room foqgers and plant, carpet and
aqeneral use anrnsols). Allethris accounts for about a quarter




of the usaqe (pt*warily mogquito coils). Pynamin Forte accounts
anothior quarter nd the ugane {(nutdoor alr todqagers). The
otheras are cons.idered to be minar uses.

tn qenoral, Bioallethrin and s=Bisallethein are used on
nontood arricuitucal cropy, ornamental plants and farent
troes, in rocreational arcad and domestic indoor and outdonr
araas (includinag sprays, dusts and foaqgurs), on stored
aqricultural crops such ay dried truit (not qpraycd dxteccly
on fruita), on stared processed fond, in tarm milk houses and
horase barng, in feod handling establishments (including food
processing plants, eating establishments and supermarkets)
and in commercial areas. Currently, no tolerances or exemptions
from the redquirement of a tolerance have beon established to
cover residues occurrinag in or on foods as a result of these
useg.,

Allethrin has tolerances and exemptiorns from the requirement
nf a tolerance and is used on terrestrial and qgreenhouse food
and rontnod crops, in farm animal quarters d food handling
establishments, and also hon domestic indoor and outdoor uses
as woell as aquatic and forestry uses. At the present time,
Pynamin Forte in used on terrestrial and qreenhouse nontood
crops, in tond processing plants, and in domestic indoor and
autdoor dituations. [t is expocted that tolerances will be
ronuirad to eaver vesidued in or on toogds resulting trom
proharvaest une on terrestrial and greenhoune tood crops
{oxemptions will he rovoked), and use on storaed foad, in farm
animal quarters and milking houses, on horses and in tood
handling establishments. Currently, residues resulting from
thase uses are not govered hy tolerances or are exempt from
the requirement of a tolerance (40 CFRO1480.1002) .,

HED CONCERNS

There are major data qgqaps in the areas of environmantal tate
and patential exposure teo humans and nontarget oraganisms,
rogidue chemistry and toxicology.  Thoe aroas ot concern are
the potential tor cumulative residues occurring in or on tcod
itoms asn a result of preharvest and postharvest treatmeots,
the une of hisallethrina in food handling establishments and
the kaxicity of bimallethring ta nontarqet agquatic organismy
resulting trom outdoor applications.



ECOLOGICAL EFFECTS

Torrestrial

The bioallethring are condirderad to be nontoxlic to moderately
rtoxic wo honay boes, but residual toxlelty tosting will
not bhe redquited becadse the outdoor ubde rated are s0 low
that even direct application to bees {8 not likely to
resulr ta significant mortality. No other data are
raquired for nontargot inseoct studies. The bisallatheing
are practically nontoxlc to watortowl in acvte studing
and practically nontoxic to slightly toxic to birds tn .
subacute studies., Thelr uses are not expected to pose a
risk to nontarqet wildlite. No specitic labeling is
required for honey bewes or avian speclies. ‘There is no
endandgered species problem.

énuntic

The avallable data ludlicate that the bicallothring

are very hichiy toxic to both coldwater and warmwator

tiah spocies. In addicion, the avallable data indicate
that tho hioallethring are very highly toxic to fronhwater
atuatic tnvartabratos.  Bacause the vaviroamontal faro. of
Bimallethring has not beon adequatoely charactarized,

thore are insufticliont data & asnoas the risk to arguat o
oraaniama.  Thorefore, additional data may be required if
the chemicals demonstrate persistonce in the oavironmont.,
These studles are reservad pending rocoeipt of the followineg
data: application frequeoncy and timing, environmontal
arability and movomaat of tho compaund. Due to the high
toxicity, procautionary labelinag la required tor fish tor
hoth manufacturing=use praoducts and end=use products.
lLaheling requiremonts for ondangorod specles are rosorvad
pending the anvironmental fate data.

Fealagical Etfects Data Requirement Sumnmary

The tollowing data are required {(but held in reserve pending
rocoint ot the onvironmantal fate data and depanding upon usa
pattarn) tor all outdoor uses.

Avian reproduction

Field rosting = mammals and birds (reserved ponding roproduction
data) ’

Froshwater tish LCgg (typlcal ond-uae product)

Froshwater aquatic invartebrate LCsg (typical ond-une product)

Acute ostuarine and marine lCgg (fish, shrimp, oyster)

Fiash early lifoe stade and invaertebrato life cycle (freshwater,
agtuarine)

“ish lifo cycle

Fiola eeating (aquatic oraganism:g)



ENVIHONMENTAL FATE

The available data are insutflcient to tully angenss the
environmental Fate and transport af, and the potaniial sxposure
af humang and aontargol nrganismys Lo the hloaltle hring.

Hep=ont
JMAMNEAA R

Data are not avallahlae €0 assens the axposure of workers reantering
fioldd atter application of Bioalletheing, Binalletnrin and
Allethrin are used on crops where human 2xposure could occur,

wut avallable toxicology data do not indicate that they meet

any nf the toxieity arviteria. Taeretore, no data are eedquired

At this time. Howevor, it the redults ot the toxicnloqy

tagting requirements indicace that either ane and/cr the

other does meet any of the toxlcity criterla, reentry data

will he reguired. Until appropriate data are doveloped, a

24-hour roantry interval ls nroaposed.

Qspundwatnr

ne adarquars data are currantly avallable ko anzess the porant-=
tal for the niaallethrinag to cantaminats aqroundwater. Howavar,
tnerrn arn no bndboariong that alve rlbde to any gonaarns att this

oLt

pavironmental Fate Data dudu i roments

The Environmeatal Fate data roquiremonts will be approached
uting 9 tier tosting ayntem. The tier approach i based upon
the judgement that tha hioatlethring are photolabile and that
All the igamerd are axpactad to buhave similarly. Whether or
nat the tontd v tior U will be requiraed will dopeno upon
the regults fram the tantdy in tlar I. [f the te.ts la tiaor {
indleaty thar the piastlethring do not photodaqrade rapidly
and that thoy tend to be paraistant, hen the tosts in tier
1 will he required.  Tho rasults trom tho tlaor [ tents will
Alan doteeming what additional taites will be raoquired tor
nenlagraal ottoctd.



The frilowing list summarizes the environmental fate datas
rompiitomrents for sach nf the binatlethring.

NEGRADNTTON STUDLES =LAR

hydrolyais TIER
nhovendaggradat ion = wator, antl, atr

METARBOLLSM STHDIES = LAR

anrabic metabolism {H0il, agquatic)

anderobic metabelism in sotl

MORTLETY STUDLES

teachinag/aged leaching

vaolatility (lab)

snaerohic metabolism in wvater Resorved TiER [T
fFilnld disstipation (soll) Reserved

fteld disaipation {adquatic sediment) Regerved

fiald diasipation (s0il, lona=tarm) Reagarvad

accumulation 4arudies on rotattonal cropa (confined) Boadarved
sccumulatian 4tudles an rotaticnal craps (tlald) Kogarved
sccumulation studlies on lrriagazed crops RaBarved
secumelating arudlies in tidh Resarved

accumulatinn studies in aquaric nontaraet arganiamg  Ratorved

HEG TR CHEMISTRY

Product Cheomintry

The Agquncy has determined that product choemistry data tor
all technical and manutacturing=u-e products munt b
roqubmiteod for each pasticids bocaune now raqui romont
have hoan introduced and provioudly submittod data muat

hoe updated. The tollowing gqoperie dara requiromponts are
neing redquired through the Registration standard. Specttta
dutatln on the requiramences ave provided in tha tablen,

Product ldantity and compodition _
Analysiis and certitication ol product fagrodier ey
Physical and chomical charactoristlics

Rosidua Chemistry: Tolorance Haaxgesamant

The avatlable data are insutficient to evaluate the
adoquacy of the eatablished tolerances (covoring padtharvenst
uin) for eestidues of binallethrins in or on the food/taood
troma listed in 40 CFR 189.113.  The avallable data are
ylae insutticiont regarding the magnitudo of roaiduen

in or an a variety of food and feed crops tollowing
regiastored preharvest use or treatment of tood handling
antablishmonts. In adittion, plant and animal matabolism
data, storaqge stability data, and residue data dapicting
roaidues in moat, milk, poultry, and enqs fFallawing direct
troatment and/or inquation ot roedidusg aro requirad,



BNVIRONMENTAL FATE

The available data are insuffioient co fully assest the
environmental fate and rransport of, and the potential exposure
of humans and nontarqet organisms ro the bioalleLhrins.

Re—entry

pata are not available to assesS the exposSure of workers reenterino
fields after applicat1on of bioallethrins. Bioallethrin and
Allethrin are used on crops where human oXpOSUre could cccurs

hut available roxicolod? data dc not indicate that theYy meet

testind requirements indicac® that either one andg/or the
other does meet any of the roxicity criteria, reentry data
will be requlred. until appropriate data are€ developed, &
24-hout reentry interval is proposed. '

Environment 1 Fate pata Re,uirements

a

The Environmental rFate data requlrements will be approached
using @ tier testind system: The tier approach is nased Upon
the ﬁudgement that the bioallethrins are photolabile and that
all the jsomers are expected to behave similarly. whether OF

not the tests 1a tier 11 will be required will gepend upon

the results grom the ests 1D jer 1. £ the tests 1N rier
jndicate that h bloallethrlns do not photodegrade rapidly
and that hey rend tO persistent, then the rests 10 rier



The fcliowing list summarizes the environmental fate data
requirerents for each of the biocallethrins.

DEGRADATION STUDIES-LAB

hvdrolysis TIER I
photodegradation - water, soil, air

METABOLISM STUDIES - LAB

aerobic metabolism (soil, aquatic)

_anaerobic metabolism in soil

MOBILITY STUDIES

leaching/aged leaching

volatility (lab)

anaerobic metabolism in water Reserved TIER II
field dissipation (soil) Reserved

field dissipation (aquatic sediment) Reserved

field dissipation (soil, long-term) Reserved

accumulation studies on rotational crops (confined) Res~»rved
accumulation studies on rotational crops (field) Reserved
accumulation studies on irrigated crops Reserved
accumulation studies in fish Reserved

accumulation studies in aquatic nontarget organisms Reserved

RESIDUE CHEMISTRY

Product Chemistry

The Agency has determined that product chemistry data for
all technical and manufacturing-use products must be
resubmitted for each pesticide because new requirements
have been introduced and previously submitted data must

be updated. The following generic data requirements are
being required through the Registration Standard. Specific
details on the requirements are provided in the tables.

Product identity and composition
Analysis and certification of product ingredients
Physical and chemical characteristics

Residue Chemistry: Tolerance Reassessment

The available data are insufficient to evaluate the
adequacy of the established tolerances {(covering postharvest
use) for residues of biocallethrins in or on the food/feed
items listed in 40 CFR 180.113. The available data are
also insufficient regarding the magnitude of residues

in or on a variety of food and feed crops following
registered preharvest use or treatment of food handling
establishments. In addition, plant and animal metabolism
data, storage stability data, and residue data depicting
residues in meat, milk, poultry, and eggs following direct
treatment and/or ingestion of residues are required.



Residue Chemistry Cata Requirement Summary

For each data requirement listed below regarding the
"Magnitude of the Residue",; the specific end-use formulation
to be tested will be the one in which its particular use

(a use relating specifically to the data requirement)

will most likely result in the maximum amount of residue

in foods. It is assumed that the results of the studies
will be siwmiiar for any of the other bicallethrins with
similar use patterns. For the metabolism studies, Allethrin
will be tested with all eight of its isomers.

Nature of the residue (metabolism) in plants and livestock
Residue analytical methods - (may be required if additional
metabolites of toxicolegical concer- i 'entified)
Storage stability data
Magnitude of the residue
Crop field trials
Postharvest treatment of fruits and vegetables
Stored comrmodities
Processing studies
Meat/milk/poultry/eqags
Food handling

TOXICOLOGY

The required toxicity studies will include any acute toxicity
studies for which there is a data gap for each of the 5
products, Bioallethrin, Allethrin, Pynamin Forte, s-Biocallethrin
and Esbiothrin. The required chronic stvdies for Bioallethrin,
s-Bioallethrin and Esbiothrin will be satisfied by chronic
studies conducted on Esbiothrin as a representative for the
three products. The required chronic studies for Allethrin

and for Pynamin Forte are to be conducted separately. The rationale

for this decision is given below.

In evaluating the toxicology data base, the Toxi-~2lcgy Branch
(TB) took into consideration a previous reguest crom @
Registrant concerning a data call-in notice for the bioallethrins.
The Registrant requested that omne of their products, Esbiothrin
be tested in chronic studies as a representative for
Bioallethrin and s—-Bioallethrin. Esbiothrin is a combination of
Bioallethrin and s-Bioallethrin (60% s-Bioallethrin, 40%
Bioallethrin). After considering the available chemistry and
toxicology data, TB accepted the request. Since Esbiothrin

is a registered product, the appropriate acuta toxicity data

for this product is being requested in the Standard as well.

Acute toxicity

There are no sufficient acute toxicity data available for
technical Allethrin and Pynamin Forte. The d~-trans
chrysanthemic acid of d-allethrolone isomer is more acutely
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(TB) has approved testing Esbiothrin as a representative

for Bioallethrin and for s-Bioallethrin in chronic rodent
and nonrodent feeding studies, in oncogenicity stud.es in
rodents and in a reproduction study. Data from these
studies conducted on Esbiothrin will satisfy the chronic
testing requirements for Bioallethrin and for s-Bicallethrin.
Chronic/oncogenicity studies and reproduction studies

will be separately required for Allethrin and for

Pynamin Forte.

A teratology study has been conducted in the rat on
Bioallethrin. The NOEL for maternal toxicity was 125
mg/kg/day based upon maternal deaths. The LOEL was 135
mg/ka/day. The NOEL for fetotoxicity could not be
established because there was an increase the the number
of fetuses with rudimentary 1l4th ribs at all levels.

NOEL for teratogenicity was 195 mg/kg/day (Highest dose
level tested). No other adequate teratology studies have
been conducted with any of the other allethrins. Studies
are required for al. the biocallethrins in two species with
the exception of the study described above.

Mutagenicity

Esbiothrin is not mutagenic in a revers¢ mutation test in
Salmonella typhimurium at dose levels up Lo 5900
micrograms/plate. It also tested negatively in a mammalian
cell forward mutation study at dose levels up to 80
micrograms/ml withcut metabolic activation and dose levels
up to 120 micrograms/ml with metabolic activation.
Bioallethrin tested negatively in a DI:A damage and repair
study in E. coli at dose levels up to 500 micrograms/plate
and in a reverse mutation study in Salmonella typhimurium
at dose levels up to 5000 micrograms/plate. No other
acceptable mutagenicity studies were conducted on any of
the other biocallethrins. With the exception of the specific
studies described above, mutagenicity studies testing for
gene mutation, chromosomal aberrations and other mechanisms
of mutagenicity are required for all the biocaliethrins.

Special Studies - Metabolism

Metabolism studies have not been conducted on any of the
biocallethrins. These studies are reguired in the Standard.




Toxicology Data Requirement Summary

Acute toxicity

Acute oral LDsg toxicity (Allethrin, Pynamin Forte)

Acute dermal LDgp toxicity (Allethrin, Pynamin Forte,
s-Bioallethrin, Bioallethrin) :

Acute inhalation LCgsg toxicity (all bicallethrins)

Eye irritation (all biocallethrins except Esbiothrin)

Dermal irritation (all bioallethrins except Esbiothrin)

Dermal sensitization (all bioa'lethrins)

In addition to the above, all the acutes except acute
delayed neurotoxicity are required for the manufacturira-
use products of each bioallethrin. .

Subchronic Toxicity

90-day feeding
Rodent (all bioallethrins except Pynamin Forte)
Nonrodent {(all bicallethrins except Bioallethrin)
21-day dermal (ali biocallethrins)
90-day inhalation (reserved for all biocallethrins)

Chronic Toxicity

Rodent feeding (all bioallethrins excep* Pymamin Forte’
Nonrodeat feeding (all bicallethrins except Ripallethrin)
Rat oncogenicity (all biocallethrins except Pynamin Forte)
Mcuse oncogenicity (all bioallethrins)

Rat teratogenicity (all bicallethrins ezcept Bicallethrin)
Rabbit teratogenicity (all bioallethring) :
Reproduction (all biocallethrins)

Mutagenicity

Gene mutation (Allethrin, Pynamiu Forte, s-Bioallethrin)

Chromosomal aberration (all bioallethrins)

Other mechanisms of mutagenicity (all bicallethrins except
Bioallethrin)

Special Testing

Metaholism (all biocalliethrins)
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CHART
Composition of Products
in the Bioallethrin Series Addressed
in this Registration Standard
Stereoisomers Froducts (% composition)
Bio- | Es— . -Bio- Pynami
Active Ingredients Allethrin allethrin bhiothrin allethrin Forte
d-transChrysanthemic acid 18 > 46.5 72 >90 36.5
of d-allethrolone
(d-trans of d)
d-transChrysanthemic acid 18 > 46.5 21 + 5 36.5

of L—-allethrolone
(d-trans of 1)

Manufacturing Impurities

l1-trans of 4 % .race trace - -
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MEMORANDUM

SIUBJECT: Binmallethrin, Toxicologv Chapter of the
Registration Standard

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

TO: Richard King, PM Team #17 Tox. Chem. No. 25A

Insecticide~Rodenticide Branch
Registration Divisiorn (TS-767c)

FROM : Pamela M. Hurley, Toxicologist %%nmﬁﬂh#&ml%y

Review Section II, Toxicology Branch
Hazard Evaluation Division (TS-769c)

- - 4y L=
THROUGH: Robert P. ZendziansPLiDii s == /
Registration Standard Coordinator
Toxicology Branch
Hlazard Evaluation Division (TS-769c) f ,

William Burnam, Deputy Chief
Toxicology Branch
Hazard Evaluation Division (TS-78%c)

/57
/"5 /.,"/
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Attached is the Toxicology Chapter of the Registration
Standard for Bicallethrin. This Spandard includes Bioallethrin,

Eshiol and Esbiothrin.

cc:
A. Rispin, SIS
R. Zendzian

R. Cnberly




Texicology Chapter
RBioallethrin
(Esbiol and Esbiothrin)
Registration Standard

pamela M. Hurley, Ph.D.
Toxicologicst, Secticn II
Toxicology Branch

Hazard Evaluation Diwvisicn
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A. Toxicology Summary

The Toxicology Chapter of tche Registration Standard for
Binoallethrin contains a discussion of the available toxicology
data for three technical products, all of which are composed
of nearly identical mixtures of synthetic pyrethroid isomers,
except that each technical product contains the two major
isomers in different proportions. The three technical products
are Bioallethrin, Esbiothrin and Esbiol (S-Bicallethrin).

The percentages of the two major isomers, d-trans chrysanthemic
acid of d-allethrolone and d-trans chrysanthemic acid of 1-
allethroclone in the three technical products are as follows:
Bioallethrin {46.5% : 46.5%), Esbiothrin (72% : 21%)} and

Esbiol (90% : 5%), respectively.

Since the three technical products are nearly identical
except in the ratios of the fwo major isomers, the Toxicology
Branch (TB) made a previous decision in a response to a Data
Call-In request from a Registrant to accept test results on
Esbiothrin as satisfying registration requirements for all:
three technical products for the following toxicity studies:
chronic, reproductive and oncogenicity (Hurley 1986). The
same decision applies to this Registration Standard. All |
three of the technical products will, however, be required to
he tested in all of the other studies required for registration.
This aleo applies to the subchronic oral studies since results
from these will be used to verify that the chronic studies
performed on Esbiothrin will safely predict the potential
toxic effects of the other two products.

Bioallethrin

Bioallethrin is mainly used as an insecticide in sprays.
aerosols and in dusting powders to be used against household
insects. It is not highly toxic via the oral route in rats
(LDgg's: 709 mg/kg (nales), 1041.9 mg/kg (females)) and is
probably less acutely toxic in rats via the dermal route
(LDgg>5000 mg/kg, females; the acute dermal study lacked
sufficient details for a complete evaluation). No data are
available on either acute toxicity via inhalation, eye and
dermal irritation or on dermal sensitization.

In a subchronic feeding study in rats, the liver is the
target organ. Increases in serum liver enzyme levels were
observed in females following treatment and increases in liver
weights were also noted in both sexes. In addition, decreased
body weight gains were observed (NOEL 1500 ppm, LOEL 5000 ppm)-
No other subchronic toxicity studies are available on
Bioallethrin.

Document Type: iMemo
Author: Hurley
Corba tmmt o Factint Pahinthrin as Renresentative for Other



The liver is also the target organ in a chronic (6—month)
feeding study in dogs- Centrilobular hydroplC degeneration

of the 1iver was observed in both cexesS. The clinical chemistry
studies provided supporting evidence of liver toxicity {NOEL

200 ppmy LOEL 1000 ppm)- The study also indicates that the

dog is 1ikely to he more sensitive to the toxic ef fects of
Bioallethrin than the rat.

Bioallethrin is not teratogenic in rats uP to a dose tevel
of 195 mg/kq/day. The NOEL for»fetotoxicitv cannot be

determined grom the study pecause of the increase in the

number of fetuses with rudimentary 14th ribs at all dose

1evels tested {50 mg/kg/day, LDT) - The NOEL for maternal
eat

enxicity (pased upon n of the dams) is 125 mg/kg/day.

No oncogenicity, reproductive or other chronic toxicity
studies are available on Bioallethrin.

Bioallethrin tested negatively in a growth inhibition

{ DNA damage and repair) assay in E. coli up tO a dose 1evel

of 500 micrograms/plate and in 2 Gacterial gene mutation assay
up to a dose level of 5 mg/plate:- it also tested negatively
in a mouse micronucleus (chromosomal damage) assayr but
incomplete data were submitted tor the study-

No metaholism studies are avaiiable on Bioallethrin.

No food additive tolerances exist tor the usc¢ of Bioallethrin
in food processing or warehousing situations- No tolerances
exist for either milk or meakb animals and no recommendations
exist Eor use on crops-

gsbiol

gsbiol, 25 with Bioallethrin, is used as @ wnockdown OF
£1lushind agent for household crawling insects and is generally

a component of either an aerosol or a spray- 1t is more acutely
toxic via ghe oral route in rats than Bioallethrin (LDgp'S*

575 ma/kg (maies), 413 ma/kg (females)). This is partially
explaine py the fact that it contalns more of the d-aliethrolone
isomers which is not only more acutely toxic than the 1-isomer:
put it is also the most effective isomer as an insecti51de.

1t appear® to be 2 minimal €Y€ jrritant: put the 1ack of 2
scoring method in the sprudy does not allow for an adequate
evaluation. permal irritation studies in rats and rabbits
indicate that gsbiol 1is not an jrritants however, @ compiete
evaluation of the study cannot be conducted due O inadequate
reporting- The study also indicates rhat Esbiol is dermally
toxic to ratss nhowevers an acute dermal LD5O study 18 not
available- No data are available on acute inhalation toxicity
or oi dermal sensitization. )



Subchronic feeding studies in irats (90 days and 6 months)
do not give any indications of anyieignificant toxic effects
up to the maximum dose levels tested (0.3% in diet {males)
and 0.15% 1in diet (females)). However, insufficient

histopatholoqy examinations were conducted in these studies.
No other subchronic studies are available.

Teratology studies on Eshiol indicates that it is not a
teratogen in rats and mice upb to a dose level of 0.1 ml/kg.
However, the dosing schedules did not cover all of the organo~
genesis periods and insufficient details were submitted with
the studies con both the procedures foliowed and the results
obtained.

No studies are available on the chronic toxicitys
oncogenicity or reproductive toxicity of Esbiol.

No mutagenicity studies are available on Esbiol.
No metabolism studies are available on Esbiol.

No food additive tole—ances exist for Esbiol. No tolerances
exist for use on milk and meat arimals. No recommendations
exist for use Of food crops- '

Esbiothrin

Esbiothrin is a mixture of Bioallethrin ané Esbiol.

The acute oral toxicity of Esbiothrin in rats is similar to
that of Esbiol (it contains more of the d-allethrolone isomer
than Bicallethrin and less of the isomer than Esbiol; LDsgp's:
432.3 mg/kg (males)s 378 mg/kg (females)) - The acute dermal
toxicity of Esbiothrin in rabbits (LDg>2000 mg/kg} is
considerably less than its acute oral toxicity in rats and is
probably less acutely toxic to rats via the inhalation route
(data needs to be recalculated). It is minimally irritating
to the eye and slightly irritating to the skin of rabbits.

No data are available on dermal sensitization.

No subchronic studies are available on Esbiothrin.

No studies are available on the chronic toxicity.
oncogenicity, reratogenicity or reproductive toxicity of
Esbiothrin.

Esbiothrin is negative in a bacterial gene mutation test
up to a dose level of 5 mg/plate and in a marmmalian cell
forward mutation test up to dose levels of 80 micrograms/ml
without activation and 120 micrograms/ml with activation. 1t
is also negative in a mcise micronucleus test (chromosomal

aberration), put the data presented were inadeguate for a
definitive-conclusion.
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B. Toxicology Profile

1. Bioallethrin

81 Series Acute Toxicity and Irritation Studies

81-1 Acute Oral .
sufficient data are available to show that Technical

Bioallethrin has a low acute oral toxicity to mammals

(MRID 0015144). The acute oral LDsg in polyethyleneglycol

200 for rats is 709 (397.9-1756.0) mg/kg (males) and

1041.9 (805.8-1348.7) mg/kg (females). Toxicity Category

{11.

81-2 Acute Dermal

No adequate acute dermal study is available for Technical
Bioallethrin. A supplementary study conducted on female
rats indicates that the LDsg is greater than 5000 (3444~
7250) mg/kg (MRID 0122491). The toxicity category is III.
A new study is required.

21-3 Acute Inhalation

o acute inhalation study is available on Technical
Bimallethrin. A study is required.

81-4 Primary Eye Irritation

No primary eye irritation study is available on Technical
Bioallethrin. A study is required.

81~5 Primary Dermal Irritation

No primary dermal irritation study is available on
Technical Bioallethrin. A study is required.

81-6 Dermal Sensitization

No dermal sensitization study is available on Technical
Bioallethrin. A study is required.

81-7 Acute Delayed Neurotoxicity

No acute delayed neurotoxicity study is available on
Technical Bioallethrin. This test is required only for
compounds which are organophosphate inhibitors of
cholinesterase, or related to such inhibitors or
metabolites of such inhibitors. Bioallethrin is not an
organophosphate/-therefore, a study is not required.
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82-5 Subchronic Neurotoxicity

No subchronic neurotoxicity study is available on Technical
Bioallethrin. The subchronic neurotoxicity study in the hen
is not required since the acute toxicity study in the

hen is not required. Occasionally, in this class of
compounds, neurotoxic effects have been observed in mammals
in long-term studies. Any expected neurotoxic eftects
related to exposure to this chemical should show up in

the subchronic and chronic studies in mammals, especially

if appropriate preservation and staining methods are
employed.

83 Series Chronic and Long Term Studies

83-1 Chronic Toxicity

No chronic rodent study is available on Technical
Bioallethrin. Either a study is required or as stated
in the Toxicology Summary Section, a chronic rodent
study on Esbiothrin will be accepted as having met the
requirements for Technical Bioallethrin.

Sufficient data are available to satisfy the data
requirements .of a chronic toxicity study in & nonrodeant
species. A 6-month dog study conducted prior to the
publication of the Subpart F Guidelines is accepted 1s
satisfying the requirements for Technical Bioallethrin
(MRID 00151447). Six male and 6 female dogs/group were
tested for 6 months with the following dose levels 1in
the diet: 0, 200, 1000 and 5000 ppmn. Centrilobular
hydropic degeneration of the liver was observed in both
sexes. Supporting evidence was provided in the clinical
chemistry studies (increases in the levels of serum AP,
SGPT, GGTP and SGOT). The NOEL is 200 ppm and LOEL is
1000 ppm.

83-2 Oncogenicity

No data are available to evaluate the oncogenic pocential
of Technical Bioallethrin. Either life-time feeding
studies in the rat and mouse are required or as stated

in the Toxicology Summary Section, life-time feeding
studies on Esbiothrin in the rat and mouse will be
accepted as having met the requirements for Technical
Bioallethrin.

83-3 Teratogenicity
Sufficient data are available on Technical Bioallethrin

to satisfy the data requirements of a teratology study
in one species.



Female pregnant rats were dosed with 0, 50, 125, 195 and
300 mg/kg/day during the period of organogenesis (MRID
00078624). The 300 m¢, kg group was dropped due to high
mortality of the dams. Technical Bicallethrin was not a
teratoqgen under the conditions of the study. The feto-
toxicity NOEL could not be established because of the
increase in number of fetuses with rudimentary 14th ribs
at all the dose levels tested. The maternal NORL was
125 mg/kg/day (death of the dams).

A teratology study in a second species is required.
83-4 Reproduction

No data are available on the reproductive toxicity ot
Technical “ioallethrin. Either a study is required or
as stated in the Toxicology Summary, a reproductive
study conducted on Esbiothrin will be accepted as having
met the requirements for Technical Biocallethrin.

84 Series Mutagenicity

84-2 Mutagenicity Tests
1. Gene Mutation

Sufficient data are available to evaluate the
potentizai of Technical Bicallethrin to induce genre
mutations.

Technical Bioallethrin was tested in the Ames

Salmonella typhimurium assay (MRID 00133570}). The

chemical was tested both with and without metabelic

activation (5-9 mix) in the following strains: TA 1537,

Ta 1538, TA 9L, TA 1535 and TA 100. It tested
_negatively both with and without activaticn. In

the assay with activation, weak positive responses

(not statistically significant) were observed in TA

100 and TA 1535.

2. Structural Chromosomal Aberration

No adequate studies testing for chromosomal aberrations
are available for Technical Bioallethrin. Two
inadequate studies are available, one indicatingy
positive results (MRID 00171594) and one indicating
negative results (MRID 00133570). The positive
study was conducted in Chinese Hamster lung cells.
It is not known exactly what compound was tested.
It is possible that Allethrin was tested instead of
Bioallethrin. This study tested for chromosomal
aberrations with metaboli~ activation (S5-9

mix) only. The negative study tested Technical
Bioallethrin in the mouse micronucleus test. The



compound was tested at dose levels which did not

give any indications of toxicity, either clinical

or cellul=.. Swiss CD-1 mice (5 males, 5 females/dose)
were given 2 oral doses of Bioallethrin in sesame

o0il, 24 hours apart. The males received 100, 20Q

and 400 mg/kg and the females received 75, 150 and

300 mg/kg. It was claimed@ that these doses were

close to the LDgg for mice.

A new study testing for the potential of Technical
Bioallethrin to induce chromosomal aberrations is
required. It is possible the the mouse micronucleus
test can be upgraded if additional data are submitted.

3. DNA . .:ge and Repair

Sufficient data are available to assess the potential
of Technical Bioallethrin to induce DNA damage.

A growth inhibition assay in E. coli was conducted
with Technical Bioallethrin (MRID 00133570). The
results with wildtype E. coli were compared with

with 3 mutant strains which are deficient in certain
repair mechanisms. The concentrations of Bioallethrin
tested were: 1250, 2500 and 5600 micrograms/ml.

The results were negative.

85 Series Special Studies

85-1 Metabolism

No data are available on the metabolism of Technical
Bioallethrin. Studies are required.

85-2 Domestic Animal Safety

No data are available on domestic animal safety for
Technical Bioallethrin. No studies are required.

85-2 Dermal Absorption

No data are available on the dermal absorption of
Technical Bioallethrin. No studies are required since
this compound does not have serious toxic effects
identified in the oral and inhalation studies.

Information on Human Effects

No data are available on human studies with Technical
Bioallethrin.’



B. Toxicology Profile

(Continued)

2. Esbiol

81 Series Acute Toxicity and Irritation Studies
81-1 Acute Oral
Sufficient data are available to show that Technical
Esbiol has a low acute oral toxicity to mammals (MRID
00151460). The acute oral LDsp in rats is 574.5 (399.6~
742.1) mg/kg (males) and 412.9 (219.4-537.0) mg/kg
(females). Toxicity Category I1.
81-2 Acute Dermal

No acute dermal study is available on Technical Esbiol.
A study is required.

81-3 Acute Inhalation

No acute inhalation study is available on Technical
Esbiol. A study is requir=d.

81-4 Primary Eye Irritation

No adequate eye jrritation study is available on Technical
Esbiol. A supplementary study in rabbits indicates that it

is a minimal irritant, however, no scoring method was
used in the study (MRID 00151466). A new study is

required. The presert study may be upgraded if it is scored

with a method comparable to the Draize method commonly
used for these studies.

81-5 Primary Dermal Irritation

No adequate dermal jrritation study is available on
Technical Esbiol. A supplementary study in rats and
rabbits indicates that it is not dermally irritating to
either of these species. The study is inadequately
reported and the test design is unusual. Also, all the
rats died after 36 hours due to dermal toxicity of the
chemical (MRID 00151465).

81-6 Dermal Sensitization

No dermal sensitization study is available on Technical
Esbiol. A study is required.

10




81-7 Acute Delayed Neurotwxicity

No acute delayed neurotoxicity study is available on
Technical Esbiol. This test is requiwed only for compounds
which are organophosphate inhibitors of cholinesterase,

or related to such inhibitors or metabolites of such
inhibitors. Esbiol is not an organophosphate, therefore;

a study is not required.

82 Series Subchronic Testing

82-1 Subchronic Oral

No adequate subchronic oral study in rodents is available
on Technical Esbiol. Two supplementary subchronic oral
feeding studies in rats have been conducted in which the
animals were fed the following dose levels: males =
0.0.01, 0.03, C.1 and 0.3% in the diet and females - 0,
0.005, 0.01], 0.03 and 0.15% in the diet for either 9V

days or 6 months (MRID 00151470}. Five animals/sex/dose
were tested for 90 days and 10 animals/sex/dose were
tested for 6 months. The NOEL's in both studies were

0.3% (4DT, males) and 0 15% (HDT, females). Histopathology
was c~nducted on too rew animals and in too few tissues.
Trare was no baseline data for the hematology and clinical
chemistry studies.

A new study 1is required. A subchronic oral toxicity
study on Technicel osbhiol in a rodent species will not
be required if an acceptable chronic study on Technical
Esbiol in a rodent species is submitted. However, it
should be noted that the subchronic study is used for
calculating the maximm tolerated dose for cncogenicity
studies. 1If a chronic study on £sbiothrin is submitted
in order to fulfill the requirement for a chronic study
on Esbiol (see notation under chronic toxicity testing),
then a subchroanic study on Techrical Esbiol in a nonrodent
species is required.

No subchronic oral roxicity study in a nonrodent species
is available on Technical Esbiol. A subchronic oral toxicity
study on Esbicl in a r.nrodent species is required. A
subchronic oral toxicity study on Technical Esbiol in a
nonrodent species will not be required if an acceptable
chronic study on Technical Esbiol in a nonrodent species
is submitted. 1If a chronic study on Esbiothrin in a
ronrodent species is submitted in order to fulfill the
requirem=nt for a chronic study on Esbici in a nonrodent
species ([(see notation under chronic toxicity testing)l,
then a subchronic study on Technical Esbiol in a nonrocant
species is recuired.

11




84 §9ries_MutagenicitX

g4-2 Mutagenicity Tests

1. Gene Mutation

No gene mutation stu

available.

dies on rTechnical Esbiol are
A study is required.

2. Structural Chromosomal Aberration

No chromosomal aberration studies are
A study is required.

Technical Esbiol.

available on

3. Other Genotoxic gffects

No other genotoxic effect studies are available on

Technical Esbiocl.

85 Series Sgecial_gpudies
85~-1 Metabolism

No data are available
Esbiol. gtudies are

A study is required.

on the metabolism of Technical
required.

85-2 Domestic Animal Satety

No data are availarcle on domestic animal safety for
Espiol. No gtudies are required.

85-3 Dermal Absorption

No data are available

on the dermal absorption of

Technical Esbiol. No studies are required since this
compound does not have serious toxic ef fects identified
in the oral and inhalation studies.

Information on Humai. Effects

No data
Esbiol.

are available on human studies with Technical

14




82-.-2 Subchrornic Dermal (21-day)

No 21-day dermal study is availanle or Technical Esbiol.
A 21-day dermal study is required since repeated dermal
exposure is expected under the conditions of use.

82-3 Subchronic Dermal (90-day)

No 90-day subchronic dermal study is available on
Technical Esbicl. & 90-day dermal study is not required
for the registered use pativerns.

82-4 Subchronic Inhalation

No adequate subchronic inhalation study is available on
Technical Esbiol. A supplementarv inhalation study is
available (MRIL 00151467). Rats and mice were exposed
to an aerosol containing Esbiol, 2 hrs/day, 6 days,/week.
for . month. The levels of exposure were 0.5%, 2.5% ard
5.0% in deotomisol. The NOEL was 0.5% (clinical neuro-
logical signs). The mice were more sensitive than the
rats. No particle size analyses were conducted. A new
study may be required if the use assessment indicates the

need for such a study.
82-5 ‘Subchronic Neurctoxicity

No subchronic neurotoxicity study is available on Techricai
Esbiol. The subchronic neurotoxicity study in the hen

is not requir2d since the acute toxicity study in the

hen is not required. Occasionally, in this class of
compounds, neurotoxic effects have been observed in mammals
in long-term studies. Any expected neurotoxic effects
related to exposure to this chemical should show up in

the subchronic and chronic studies in mammals, especially
if appropriate preservation and staining methods are
employed.

83 Series Chronic and Long Term Studies

83-1 Chronic Toxicity

No chronic rodent study is available on Technical Esbiol.
Either a chronic rodent study on Esbiol is required or
as stated in the Toxicology Summary Section, a chronic
rcdent study on Esbiothrin will be accepted as having
met the requirements for Technical Esbiol.

No chronic toxicity study in a nonrodent species is
available on Technical Esbiol. Either a chronic study

in a nonrodent species on Technical Esbiol is required
or as stated in the Toxicology Summary Sectirn, a chronic
study in a nonrodent species on Esbiothrin will be
accepted ds having met the regquirements for Technical
Esbiol.

12
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83-2 Oncogenicity

N¢ data are available to evaluate the oncogenic potential
of Technical Esbiol. Either life-time feeding studies on
Technical Esbiol in the rat and mouse are required or as
stated in the Toxicology Summary Section, life-time
feeding studies on Esbiothrin will be accepted as having
met the requirements for Technical Esbiol.

83-3 Teratogenicity

No adequate studies are available to assess the potential
teratogenicity of Esbiol. Two supplementary studies are
available, one in rats and one in mice. 1In the rat
study, the dams were administered U.025, 0.05, 0.1 and
0.2 ml/kg (40x dilution in olive oil) during days 9-14
of pregnancys The maternal NOEL was 0.025 ml/kg and the
fetotoxicity NOEL was 0.1 ml/kg. There were no signs of
teratogenicity. This study had an insufficient dosing
schedule and the report contained too little detail in
the conduct and design of the study and in the reporting
of the results (MRID 00151471).

In the mouse study, the animals were dosed with 0.1 and
0.05 ml/kg (100x @ilution in olive oil). In addition,
the results from the preliminary study using 0.2 ml/kg
were mixed in with the main results. The dams were

dosed from days 7-12 of pregnancy. The maternal toxicity
NOEL could not be established because of the difficulty
in assessing the death rate and the high abortion rate
(insutficient details were provided}. The fetotoxicity
NOEL was 0.1 ml/kg. There was no evidence of teratogenicity
in this study. Again, there was an insufficient dosing
schedule and insufficient detalils were provided in the
methods and in the reporting of results (MRID 00151471).

Teratolegy studies on Esbiol in two species are required.
83-4 Reproduction

No data are available on the reproductive toxicity of
Technical Esbiol. Either a reproductive study on Technical
Esbiol is required or as stated in the Toxicology Summary

——

Section, a reproductive study conducted on Esbiothrin
will be accepted as having met the requirements for
Technicai Esbiol.
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B. Toxicoloqy profile

(Continued)

. st

g] series Acute Toxicity_and frritation studies

gsbiothrl S 1ow acute oral roxicity o mammals
(MR1ID PHBSOOOl}. The acut oral LDso ? polyethylene
glyco 2. 270.5—728.3) ng/ (males) nd .

Sufficient data are available to show that Technical

Esbiothrin has a 1o¥ acute dermal toxicity o mamma 15 .

(MR1D PHBSOOOZ). The LD50 in male and female rabodits is
a

No adequate data are available to determine the acute
inhalation toxicity of Esbiothrin. A supplementary

study jndicates that the combined LCgo 1M male and female
rats 1S 2° 3 q/m3 (S.E- 0.207 gq/md- Toxicity category

A study is required. This study may be upgraded ;£ the
data are recalculated and resubmitted.

g1-4 vrimary Eye lrritation

81-5 primary permal Irritation

Sufficient data are available to assess the dermal
irritation potential of’Technical Esbiothrin. A dermal
irritation study in rabbits shows that Esbiothrin is
slightly irritating to the skine. The primary Irfitation
Score wWas 1.05. Toxicity catcegory 111 (MR1D PHEQOOOS).

g1-6 permal Sensitization

No dermal sensitization study is available on Technical
Esbiothrin. A study is required.




g1-7 Acute Delayed Neurotoxicity

No acute delayed neurotoxicity study 1is available on
Technical Esbiothrin. This test is required only for
compounds which are organophosphate inhibitors ot
cholinesterase; or related to such inhibitors or
metabolites of such inhibitors. Esbiothrin is not an

orqanophosphate, theretore, 3 study is not required.

g2 Serles subchronlc Testling

Les SubcnroBi-- ——=

82—1'Subchronic Oral

No subchronic oral studies in rodents are available on
Technical Esbiothrin. A study is required. A subchronic
oral toxicity study in a rodent species will not be
required if an acceptable chronic study on Technical
Esbiothrin in a rodent species is submitted. Howevetl s

it should be noted that the subchronic study is used for
calculating the maximum tolerated dose for oncogenicity
studies.

Ho subchronic oral toxicity studies in a nonrodent species

are svailable on Technical Esbiothrin. A subchronic
oral toxicity study in a nonrodent species will not be
required if an acceptable chronic study on Technical

Esbiothrin in a nonrndent species is submitted.
82-2 gubchronic Dermal (21-Gay)

No 21-day dermal study is available on Technical
Esbiothrin. A 21-day dermal study is required since
repeated dermal exposure is expected under the conditions
of use.

823 subchronic pernal (90-day)

No 9G-day subchronic dermal study ig available on
Technical Esbiothrin. » 90-day dermal study is not
required for the registered wse patterns.

82-4 Subchronic inhalation

No subchronic inhalation studies are available on Esbiothrin.
A study may be required if the use assessment jndicates

the need for such a study.

82-5 Subchronic Neurotoxicity

No subchronic neurotoxicity study is available on Technical
Esbiothrin. The subchronic neurotoxicity study in the hen
is not required aince the acute toxicity gtudy in the

hen is not required. Occasionally. in this class of
compounds, neurotoxic effects have been observed in mammals



in long-term studies. Any expected neurotoxic effects
related to exposure to this chemical should show up in
the subchronic and chronic studies in mammals, especially
if appropriate preservation and staining methods are
employed.

83 Series Chronic and Long Term Studies

83-1 Chronic Toxicity

No chronic rodent toxicity study is available on Technical
Esbiothrin. A study is required.

No chronic toxicity study in a nonrodent species is
available on Technical Esbiothrin. A study is required.

83-2 Oncogenicity

No data are available to evaluate the oncogenic pctential
of Technical Esbiothrin. Life-time feeding studies in
rats and mice are required.

83-3 Teratogenicity

No teratology studies are available on Technical
Esbiothrin. Studies in 2 species are required.

83-4 Reproduction

No data are available on the reproductive toxicity of
Technical Esbiothrin. A study is required.

84 Series Mutagenicity

84~2 Mutagenicity Tests
1. Gene Mutation

Sufficient data are available to assess the
potential of Esbiothrin to induce gene mutation.

Esbiothrin was tested in a Salmonella typhimurium
reverse mutation study (Ames Test, MRID PHES0006).
The dose levels tested were 100, 500, 1000 and
5000 micrograms/plate, in the following strains:
TA 1535, TA 100, TA 1537, TA 1538 and TA 98. The
results were negative.

In a second study, Esbiothrin tested negatively in

a mammalian cell forward mutation study {MRID
PHES0008). It was tested in multiple dose levels in
mouse lymphoma L5178Y cells up to cytotoxicity.

both with and without metabolic activation.
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2. Structural Chromosomal Aberration

No adequate studies testing for the potential to
induce chromoscomal aberrations are available on
Esbiothrin. - An unacceptable study indicates that
Espiothrin does not induce chromosomal aberrations
in the mouse micronucleus test. Only one dose »
level was tested, there was no evidence of toxicity,
either clinical or cellular and there was no
evidence that the chemical reached the tarqget

tissue (MRID PHES0007). A new study is required.
3. Other Genotoxic Effects

No other genotoxic effect studies are available on
Technical Esbiothrin. A study is required.

85 Series Special Studies

$5-1 Metabolism

No data are available on the metabolism ot Technical
Esbiothrin. Studies are required.

85-2 omestic Aanimal sSatety

lo data are available on domestic animal safety for
Eshiothrin. MNo studies are required.

8§5-3 Dermal Absorption

No data are available on the dermal absorption ot
Technical Esbiothrin. No studies are reguired since
this compound does nct have serious toxic etfects
identified in the oral and inhalation studies.

Information on Human Effects

Mo data are available on human studies with Technical
Esbiothrin.
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C. Data Gaps

Bioallethrin

Bioallethrin is registered for the following types of
uses: nonfood agricultural crops (terrestrial, aquatic
and greenhouse), non-bearing citrus fruits, ornamencal
plants and torest trees, recreational areas, domestic

i ndoor and outdoor (sprays. dusts and foggers), stored
aaqricultural crops (i.e. dried fruits - not to be sprayed
directly on fruits) and commercial. Bioallethrin is not
registered ftor any tolerances. Therefore, the following
Guideline toxicology studies can be required for this
registration. ’ :

81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity
81-3 Acute Inhalation Toxicity
81-4 Primary Eye Irritation
81-5 Primary Dermal Irritation
81-6 Dermal Sensitization

82-1 Subchronic Oral D»ising in
’ Two Species (Rodent and Nonrodent)
82-2 Subchronic Dermal (21-day)
82-4 Subchronic Inhalation (may be required)

83-1 Chronic Toxicity in Two Species
(Rodent and Nonrodent)

83-2 Oncogenicity in Two Species

83-3 Teratogenicity in Two Species

83-4 Reproduction

84~2 Mutagenicity
85-1 Metabolism

Based on this assessment of the toxicology data base for
Bioallethrin, the following Guideline Toxicology studies
have been identified as data gaps and are reguired.

81-2 Acute Dermal Toxicity
81-3 Acute Inhalation

81-4 Primary Eye Irritation
81-5 Primary Dermal Irritation
81-6 Dermal Sensitization

82-1 Subchronic Oral in Rodents

82-2 Subchronic Dermal (2l-day)

§2-4 Subchronic Inhalation (may be required depending
upon exposure assessment)

83-1 Chronic in Rodent™

83-2 Oncogenicity in Two Species*
83-3 Teratogenicity {Rabbit)

83-3 Reproduction*

*studies conducted on Esbiothrin are acceptable.
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84-2 Mutagenicity

This data requirement is only partially satisfied

and additional testing is required for chromosomal
aperration.

g5-1 Metabolism
Egpioi

gsbiol 18 reqistered for the following types of uses:
terrestrial nonfood crops (inciudinq ornamental plants

and forest trees): recreational areaS: domestic outdoor
and indoor (sprays and fogqers), stored agricultural

crops such as dried fruit (not to be sprayed directly ©on
eruit). domestic animals {not intended for food use) anc
commercial uses- Esbiol is not reqistered for anv
tolerancesSe. Thereforé: the following Guideline toxicoloay
studies can be required for this reqistration.

g1-1 Acute Oral Toxicity

g1-2 Acute permal Toxicity
g1-3 Acute Inhalation Toxicity
81-4 primary EYe€ irritation
R1-5 Primary permal 1rritation
'81-6 permal Sensitization

g2-1 Subchronic oral posing in Two species
{ Rodent and Nonrodent)
82-2 subchronic permal (21-day)
g2-4 Subchronic Inhalation (may be required}

83-1 Chronic Toxicity in Two species
(Rodent and Nonrodent)

83-2 Oncogenicity in Two gpecies

83-3 Teratogenicity in Two species

83-4 Reproduction

84-2 Mutagenicity
85-1 Metabolism

Based on rhis assessment of the toxicology data bas® for
Esbiolys the followingd Guideline Toxicology studies have
been identified as data caps and are required.

g1-2 Acute pDermal Toxicity
31-3 Acute Inhalation Toxicity
81-4 primary EY® irritation
81-5 Primary permal irritation
g81-6 Dermal Sensitization

20



82-1 Subchronic Oral in Two Spicies
(Rodent and Nonrodent)

82-2 Subchronic Dermal (2l-day) _

82-4 Subchronic Inhalation (may be required depending
upon. exposure assessment)

83-1 Chronic in Rodent and Nonrodent™*
83-2 Oncogenicity in Two Species*
43-2 Teratogenicity in Two Species
83-4 Reproduction*

84~2 Mutagenicity

85~1 Metabolism

* Studies conducted on Esbiothrin are acceptable.

3.

Esbiothrin

Esbiothrin is a mixture of Biocallethrin and Esbiol. As
such, it is not specifically reaistered separately from
the other two Technical Formulations. It is probably
registered for the same types of uses as Biocallethrin and
Esbiol. Therefore, the following Guideline toxicoloagy
studies can be required for this registration.

81-1 Acute Oral Toxicity

81-7 Acute Dermal Toxicity
81-3 Acute Inhalation Toxicity
81-4 Primary Eye Irritation
81-5 Primary Dermal Irritation
81-6 Dermal Sensitization

82-1 Subchronic Oral Dosing in Two Species
(Rodent and Honrodent)

82-2 Subchronic Dermal (2l-day)

82-4 Subchronic Inhalation (may be required)

83-1 Chronic Toxicity in Two Species
(Rodent and Nonrodent)

83-2 Oncogenicity in Two Species

83-3 Teratogenicity in Two Species

83-4 Reproduction

84-2 Mutagenicity

f5-1 mMetabolism



Based on this

have been

81-3
81-6

85-1

1

assessment of the toxicoloay
the following
dentified as data qaps and are required.

data base for
Guideline Toxicology studies

Acute Inhalation Toxicity
Dermal Sensitization

subchronic oral in TwoO gpecies

(Rodent and Norrodent)

gubchronic permal (21-day)

Subchronic inhalation {may be required depending
upon exposure assessment)

Chronic Toxicity in Two Species
(Rodent and Nonrodent)
Oncoqenicity in Two species

Teratogenlcity in Two gpecies
Reproduction

Mutaqenicity
This data requirement is only partially
satisfied and additional testing 1is required
for chromosomal aberrations and other qenotoxic
effects- '

Metabolism

22



D. ADI Reassessment

No tolerances have been approved for either Biocallethrin,
Esbiol or Esbiothrin. Therefore, no ADI is required.

23
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£. Toxicological Issues

The registered uses for these compounds indicate that it
is possible that there may be significant repetitive human
exposure to the compounds via inhalation. Subchronic inhalation
studies on the compounds may be required depending upcn the
results from the exposure assessment.

The synthetic pyrethroids as a qgroup havc been known to induce
neurotoxic damage at high dose levels. The Toxicology Branch
has observed that in the past, if a chemical from this class
does induce neurotoxic effects, the effects appear in subchronic
and chronic studies. Therefore, special neurotoxicity studies
are not necessary. The subchronic and chronic study protocols
should be modified to include extra sections of the sciatic
nerve and the spinal cord. In addition, in situ perfusion,
special preservation and special staining techniques for
these tissues should be used since hematoxylin and ensin do
not always pick up the possible damage.

24



1

ON pPy1S100 L7 1‘H'0'a‘a’g IVaL Jey - [e10 IOV - 1-18

$ONLLSAL 3INOY

ABOTo01X0L, GET1°8G1S

-

/€ (@) (zi(2)¢e uorieltd (ATie1aaed 10 oy _sui@iied UOT 3 TSOAUIO) . JuaweaINbay rIEQ
U0TI09S WIAI4 I8pun otydeaboriqrd tgax) ¢3uaweainbey /g @SN /1
pajatuang g eieq - styg Agstaes oL

TeUOTITPPY ISNK. e3E(] OABH VdA_S2C

¢
NTAHIATIVOIA ¥O4 SIHAWRIINOAY VIV OTHANAD
¥ TIAVL

sz ’
x
/LN —= oN 1'y'0‘a‘a‘s VL 4UBPOA=UGN
: /9 /GS®k 26v22100 Atteraaed T'u'oa‘a’d IVOL 3uepoy
. : , - buipaag Aeq-06 - 1-Z8
, , : IONILSIL JINOWHORNS
_ uay - AITOTXO30aNSN
A — ON 1'H'o'a‘a’s 1L paketeq @3mov - L-18
bB1d esuinn
S9X _— ON I'n'o'a‘a’‘da IVOL - uotjezyiTsuss [eusq - 9-18
sax — o 1‘u'o‘a‘a’‘g I¥9L  3Iqqey - uoriellaar tewiag - 6-18
| ¥ Sa% - g ON 1‘n'o'a‘a’‘s 1vaL 31qqey -~ uotieltaar 2A3 - p-18
c S9X - ON 1‘n'o’a‘a’‘d I¥DL ey - uoTieTRUUI dINOY - €-18
s9% | - oN I‘H'0’a‘a’‘q I¥OL Teur oy - 2-18
L m
. _ so1qe], Axeuung ADOTC™TXOL  *d

e — - - ||l||£l|.il|||.||l!l.!l|‘|.|.I!|.|.|l.(..|1(4'!,ill|.‘l|l..ll“'!.ll\‘,n.u|!|4|V||||vl|l



92

/0gS%k - oN 1'H'o’A‘a‘d IVOL ~ uor3onpoidey - p-£8
/61598 -— oN 1'W'9‘a‘a‘’a IVOL I1qqed
oN ¥Z28L000 SO . I‘w'n‘a‘a’sq IVOL ey
- R3ytotusbojeasy ~ €£-€8
2 81 /LTS —— o I‘u'o’a‘a‘d IVl asnon
mm.\mwmm» — ON 1'y'n’a‘a‘d V9L - 3ed
- Apmg A3totusbosup - Z-€8
/TN LYY1STO0 59K 1‘w'o‘a‘a‘a I¥OL JuSpOI-UCy
: 1! /2 159k — ON I‘u'o’a‘a’s IVOL Juspod
. - A31o1X0], OTUOAYD - T-€8
)
) {ONILSAL DINOWHD
/TN — N 1‘u'o'a‘a’‘d . I¥aL - A31oTX0j0an8N ARQ-06 - S-T8
\Mﬂ_cm>ummomu — oN \Mﬂmvw>ummomu IY¥EL - uotajereyul Aeq-06 - v-28
/6ON - ony 1'u'o'd‘a’d 1YL - Tewsaq Aeg-06 - €-8
\wmm» -— ON I'H'9‘a‘a’g IVOL - Teuteq Aea-1z - 2-78
(*3uop) ABOTOOTXOL SET°BSTS
/€ ¢(8)(Z)(2o)¢ uo13e3ITd (ATTeT3aRd 6 N _suisjied _UOTRTSOAWOD JUsweITNbay B
uoTIORS WIIIJ A9pun otydeaboriqrd tgeg) ¢juawearnbey /g esn /1

pajyTugng 24 e3eg
TeuoTATDPY IS

—

sTyL Aystaes oL

eeg 9ABH Ydd

s90(]

NTYRIFTIVOIE ¥04 SINTWIIINOEY VIVG OTHANID

v’ L



Lz i

cuzonyect 9sn sTY) J07 paiainbaa 00U ST Apmis reuttep Aep-06 V /6
spaepuels STUYI JO UOTILDTIGNd Byl a23je syjuow L ueudy 2938 OuU pailTuwgns aq Isnu ele /8
pa33TUGNS sem Apnas DBuipesy Dop dtuoayd aTqeadecoe ue 80UTS paaTnbea jJou ST Apnas DuTpeej 3judpol-UoU DTuUCaYOqns ¥ /L
spaatnbea st
UTaY3aTTeOTH [eOTUYDD uo Apnis Dutpasj dpuoayoans e uayy ‘(g ©30uUj003 89S) utaylasTeoTn U0 Apnas ojucayo e 03
quaweatnbax 8yl [T1ITNI O3 ASPIO Ul PdOIFTUWANS ST UTIYIO1gsy UO Apmys DTuoayo e FI  *baepuels STud J0 uotraentTand
197J° SyjuQu g Ueyl Jejef OU pa3jwugns &q IS 31 ‘pa33TWQr. ©q O3 2ae ejep JI  *(s3jex pue 2oTUl) S3USPOA
U1 Sa1pMS A1TOTUShODUO J0F Pasn (AIW) 9SOp pojeasTol unuixew 8yl DututwIislep ut Kaessoosu usljo pue [njesn
o1e SOIPNIS DTIOAYOQNS eyl sdese &q PINOUS quea3siboy oyl ‘Ianemoy  *peljTwgns aae jed ay3 ui urayasyieold
1EOTUYDE], UO SOTPMAS OTUOaYd JT pa3jtuqgns aq 3jou pasu ulay3a[Teotd [eOTUYD9] Uo eaEp butpeag oiucaysans /9
‘pa3jtuqgns
a1e synsaa Aboyoyzedolisty syl 3O so1qed Aveunns 31 pepeabdn aq Aeu Apnis Kaejuswerddng srqeyreae Arjusssad ayj /S
. +p3eydsoydouebio ue 30U ST I[d13Ar IS8 83 sours paarnbex jou st Apmis sSTUL /v
~paepuec S1y3 jJO uor3edtignd 1s3jje sujuoll XIs uey) a93eT OU Pa3jTWAns &q IsNU eIep 1pe1310ads 8STMIBYIO SSATUN /€
*3AT3LAIDS9Ad TeTAISNpUI = JI $I00pul = 1
13c0p3n0 OT3sawog = H (A1389103 = D 1POOI-UON tasnoyuaaln = g (oI poog ‘esnoyusaln =4 1 poog~-uoN ‘otienby = (
1doan pood ‘otaenby =D {pOOJ-UON ‘TR1AISa1I89L = € 1doJy pood ‘Teta3sa1Id] = ¥ :SMOTTO3 €' POpod adw suzeyaed esn eyl /7
. s1seq 95€D AQ-9SED B UO PAUTWISIdP SIVURISANS 1897 Teaaass JO 8CTOYD = 90TOYD PATT3qeToIP=
1quatpaabur 2A130Y 9and = WIVd fquatpaibul 8AT30Y 8and = IVd fquatpaabu] 9ATIOY 9pean TedTUYddL IVOL suoT31sodwo) /1

/e75% - oN I'W'o'd'a’s  wdIvd 10 I¥d wSTTOqeIdN TeAsuss - 1-G8

ONILSAL T¥I0ddS

, Kytotusbeany
ON 0LSEETO0 Sox. I‘u'o'a’'a’s IVDL 70 swsTueyosy A3yl - Z-v8
22' /125°k - o 1'H'n’a‘a’d I¥OL UoTIRAISAY TEUOSOUWOIY) - T-¥8
oN 0LSEETO0 SS9 1‘w'o’a‘a’g IVOl uotjeiny ausn - 7-v8

ONILLSAL ALIDINAOVINW

(*3uo)) Abo1od1XOl GET°RSTS

@
/¢ c(a)(2)(0)g uoT3IRIT) (Af1etraaed 10 ofi _sui9ljed 1toﬂuﬁmomeoo JusweITNbaY ele]g
uot1IVag VIIIA A8pun owydeabo11qlg tsax) ¢usweainbay /T asn /1
pelITugng 8g eled styy A3staes o1
TeUOTTIPPY ISNK ejeq @ARH Vdi SeCd .

g

NINHIZTIYOIE ¥0d SINAWIYINOEY VIWI OIHENED
9 T



W::, 07 it IE S b " S b 5% i b " . A o i i s o S e . - N . N
» o 3 U W i et e ol AR S il o, R0 st 5 0§ v FEAR oot i an 13 e e Lt

Az

paepuels STY3 JO uotjedITqnd oyl A933e Syjuou p1 ueyy A93eT OU po3lTUgNS & ISNW elep ayl

spaepue3s SIY3 JO

uot3eoTTgnd 8y3 I@3je syjuow QT ueyl Id3eT Ou pojITUINS oq 3snw ejep syl ‘pejonpuco &q 03 sT Apnys meu e JI
*po33TWANS d1° BIEP TeuorlIppe It popeabdn aq Aew Apnas erqejdeddeun eiqerieae Araussaad ayy,

parpuRly SIY) O uorqeottagnd o) a9aje syjuow gz ueyn aajel ou pajluking

aQ 1SMWw e3Ep 9Yl ‘pPelonpuod oq TTIM Apnis #du e jeyy papiosp ST 31 31 cuTaylerieold uc Apnis uot3onpoadaa

g 103 juewaanbax syy paT113Ing bulaey se poadeooe aq TTT# UTAYIOIQsy uo Apnis uot3onpoadea aTqe3dsdde uy
paEpUR]S STY3 JO UOTIEDTIgnd 8yl Ae3ge syjuou gT ueyz as3jef ou paj3Twgns aq 1SN B3ep a8yl

. ‘paepuels STU3 jJo uojieairand el
2933R Syjuow Zp ueyl ae3el Ou paljTWAnNS &q Isnu elep a3l ‘pojonpuod aq TTIM Apn3s meu e jeyl pPaprosp st 3t 31
*uTIy3dTTROIE UO 9snow 8yl ur Apnis A3y1otusboouo ue 103

jusweatnbax ay3 peTT13Tng Dutaey se peqjdenoe aq TTTs osnou ayl ul UTAY3IOTJsy uo Apmas A3totuaboouo erqeidsooe uy
+paepuels STY3 Jo uotjentiand a3

93Je SyjUoW Zp Uyl I93e] OU Pa3jTWqns &q jJsnul e3ep au3y fpo3onpuod aq TTIM Apnis mou e eyl pepidep ST 3T JI
suTaRoTTROTg Uo Jex ayy ut Apnis Ay1otuaboouo ue 03

jusweatnbax ayy perTT3ITNg Dutaey se peadecoe g TTIM JBd 8yl Ul UTIyloIgsy uo Apnas Ajtotusboouo a1qejdedor uy
*sotoads juspoauou e ul Apmas A3TOTX03 DTUOIAYD © 103 juawaatnbal ayy BuTTTIIIN se 9520 STyl Ul pajdasooe
2103939y} ST 3II °S8UTTepPIND 4 3aedqng au3 jo uot3eo1Iqrd 03 101ad pe3jonpuod Apnys Bop yjuow-g e ST Apnas stUlL
, *paepueis sTY3 Jo uotjzeotrand eyl

J193Je Syjuow Zp uUeyy I93e] OU PIIJTWANS 8] IsNul BIEP AY3 ‘pajonpuod aq TTIM Apnas mdu © jeYl PapPTOLp ST 3T JI
*UTaY3ISTTEOIg UO ADN3S JUSPOA DTUOAYD

e J03 juawsainbaa oyl paITIIING futaey se pejdsote aq ITM UTAYIOTgsy uo Apnas juspoa oruoayo a1qeideddoe uy
*pofoTdws axe senbiuyoel butuiels pue uot3easesaad ajeradoadde JT sTeuwrew ut

" $91PN3S D1UOIYD pue DTUOayYogns ayj ut dn moys pTnoys TedTWeyd STyl O3 aansodxs 03 pajeTad $309338 DIX0J0ANBU
pajoadxa Auy *Se1pn3s wisy-buot uy STeulfeul UT PaAIoSUC USaq aney $30833J9 OTX0J0ansu ‘STEOTUBYD JO SSeTd s141
ut ‘AfTeuorseddp °paainbax J0u ST Uy 8yl ur Apnis A3TOTX0] 83nde {3 dsnedsq paatnbax jou ST Apmis S1YL
+JeoTWeYO STYY JOF JUBSSSSSY dansodXy dy3 JO MoTAS1 pue 3d1eoea ayj bButpuad paaresex si juawaainbox sTyT,




*paepueig siyl jo co,ﬁmoﬂn:a q57]€ Sy3uoul XIS ueyly ae3er ou pajaTuqgns aq Isnu BIED po131oods osTMIaYI0 SSatuUn /
+3onpoad asn-Hutanjoejnuel =dl suotTITSOUWD) /

B1g eouINn

sox - e aw - uoTeZIATSUSS TRWIad - 9-1
sox - oN g0 31qqe - UOTIeITAAT Tewted - §-1
Sk - N dW JqUey - uoT3IRITAAT dAY - p-1
sax - “on dw jey - UOTIBTRYUI 9INdV - £-1
sox - oN au Tewiaq @3MOV - -1
so% - “on dw ey - {ea0 ANV - 1)

—

IOMIISAL AUX

ADOTODTXOL, Gf 1 °t

/T @ (2)(2)¢e uoT3eITd (AtTet3aed 10 ON UOT3TSOdW) JuawRaTNbaY !
UOTI09S WVHAId A8pun otydeabo1T1qld igax) &IuaweaInbay /T
peIytwaNg og eleq STYL AJsiaes Of,
1euUoTIIPPY ISNK — eqeq 9aPH Ydd SO0 e

NTMRITIIVOIR ONINIVINOD SIONAONd mmelozﬁﬁqué.m:zsngm m.HZﬂzmzHDQu_m&agUHmHummm..nUDOOxm
. g J18vL

(penutjuo)) sarqe] Aleuuns Abo1r 01 *d




B

0t

/LSOR -— o 1'H'9'q IVOL JUSPOI-UCN
/9SoA -— OoN 1'H'D‘A IVOL Juapcy

- buipasy Aeg-pn6 -~ 1-Z¢

tONILSIL DINOYHOHNS

uay - A3TOTXO0ANSN

/GON — oN 1'H'D'd IVOL padetaq @3NOV - L-Tf
B1d4 eauinn
sax — ON 1‘H'D'd IVOL - uoljezijlsiog TRX] - 9-1¢
Sax — : ON 1‘H'o'd IV - 23lqgey - uor3elraay rewsag - G-T¢
/pSk — on 1'H'D'8 IVoL 31qqey - uoTIeITAAL BAY - p-T¢
S9X — oN 1‘0'0'd IVOL ey - UOT3IeTeyUl 83mdyY - £-1§
Sa% — : ON 1'‘H'D'g 1VDL Teuwasg 8wy - g-1f
ON ‘ 09%15100 ES)N 1'0'n'a IVOL 1y - Tea0 2IMOY - -1t

$ONIISAL ANt

ABOTOSTROL SE1°h¢

7€ () (2)(2)E TTTuotaealy (AT1eT24B4 10 ON Suielied  uol31sodwo) JususITNbRy &
UNT3I09S WA a9pun o1ydeabo11a1d tsax) ¢juaweatnbey /z esn /T
pa3atuang ag eleq styl A3staes oL
TeUOTIIPPY IS eleq aAeHd ydd S8 - - — —— e o et

JOIAST WOd SINIWASINORT WVIMI JDI1¥aNID
v J1av,

(penutiuon) satqel, Axeuums AbDOy L 4



1€

/2759 - oN I'H'9'd IVOL - uotaonpoadey - p-£8
/125%% - o 1‘H'D'd I¥Ol 319984
\m.mmmw — ON . 10’0’4 1valL : ey

- Ajt1otusbojeas) - £-€8
1 /g15% - OoN 1'H'D'd IVOL asnoy
T'/915%% | - OH I‘H'n'd VoL . ey

- Apmag A3ytorusbooup - Z-€8

— —

1/ /p159% - o 1'H'D'd IVOL U2POA-UOY]
1*/z159% = o 1'H'9'd IVOL : JUBPOY

- A3101X0J, d1U0aUD

1-t8

$ONILSII DTHONHO

77ON -— o 1'H'0's IVaL - A3101%030aN8N Aeg-06 - S-C8

/11

o1 lpanies) - o jgplpentesad] I¥OL - uot3eteyur Aea-06 - v-Z8
/6°N | e .o 1'H'0's IVOL - Teutreq Aea-06 - €-Z8
/gSek - ON 1'H'0'd IVOlL - Teusg Aeg-12 - 2-T8

(*3uoc)) APOTODTXOL GET8S’

/€ e(g)(z)(2)¢ uot13eIT) (ATTetaaed 10 ON  _Suad33ed Icoﬁﬂmoaeou JuawaaTnbay e
U013998 WIJId a3PuUn otydeabo1iqld tsax) ¢auaweatnbey /7 9sn /1
paiatugng odg eled sIuL Ajstaes o]

{RUOTITPPY ISTH _ eyRQ OARH Ydd SO0

- e O AR o e Y A S T 0 ST 4 A &

—— -

AOI6SH UOd SINAWRIINOAY VI DINANED
¥ 319VL




epaatnbaa s1 TOIQs3I TEITUYDSL uo Apnys buipesj dtuoayoqns e usyl £{z1 @30Ul003 29S) T101qSz UO Apnas
sTuUOIYd B 03 Iuawaarnbai syl TTIITNI 03 a9pic ul paITwgns ST uUTAYIOIgsd Uo Apmas otuOaYo B 31 'paepuels
sTy3 jJo uotjeotrgnd a@3je syjuow g ueya aejef ou pajltugns aq s 31 /po33twgns aq O3 aie ejep 31 “(s3Ied
pue 201w) S3IUSPO UT SOIPNMIS A31o01usboouo 303 pesn (Qlk) 9Sop pajeaaTo] UMUIXEW 8y3 bututuaelsp ul Azessoodu
us3J0 pue [NJasn aie saIpPN3s dTUCAYIQNS eyl aaeme & PInoys queaasibay 8yl ‘aenamMoy  *peIITuqns aie jea 8yl _
ul 101gs3 TEOTUYOdL UO SBTPNIS oTUOaAYD JT Pa3lTugns &q jou padu T01gsd TeOTUYdd] UO B3ep Butpeej otuoayoqns /9
-ajeydsoydouebio ue jou ST J[OT3Ie IS ay3 8ours paainbaa jou s Apms syl /g
*paI3TUKNSaa pue sootyoRld
Butanos pajdaode 03 buipaoooe paioss ST 31 IT pepeabdn aq Aew Apmis Aaequswatddng egelleae AT3uesead 8yl /b
‘paepueis STyl Jo uotaeorIgqnd 193je Syjuoul XIS ueys 197e] OU palltugns aq IsMu Be3ep ‘pat3Toads @sTMIBYIO 3salun /€
saa73RAI9S1d TRTAISNPUL = dI taoopul = 1
£300p3NQ OtIsawog = H $AI13$9301 = O 1POOJ-UON ‘oSnoyusdln = d tdoay poog ‘esnoyuaaan =3 {poos-UoH sor3enby = 4 _
tdoay pood ‘ot3enby =D {pOOI-UON 17e1a3503a9L = @ $doay pood 1{e13359139]. = ¥ iSMOTTO3 S P3pod aae suiajjed a8sn auyl /T
*stseq osed Ag-dsed e uo pAUTULIDISP S80URISANS 3597 TRIANSS Jo 8210yD = 9DTOUD {peTTeqeIOIPRY _
tquatpaibul aATIOY 8and = WIIVd tquatpaibul aa13dY 2and = Ivd {quatpeabul 8A13dY 9peln T[edTUYOSL VoL :uorarsodue) /1

P

— -

- — - -

/9759% A -— ON I‘n'o’'s  wiIvd 10 Ivd wsioqelsy’ Teasudn - 1-68

ONILSAL VIS

A3 totusbeiny
/62 S - ol 1'#'9'4d IVOL jo swstueyosy a8Yyio - 7.-v8
/vgSk , - : ON I'H'D'd IVAL UOTIRAAAY [EUOSAUWOIYD ~- Z~b8
\mmmm» i ON T'H'D'd I¥OL uotleINK BUd) - Z-b8

ONLLSHL ALIDINHOVIOW

(*3ucy) ABOTOOTXOL GE1'8GT!

7€ a1z (e uotieatd (A{ig1aded 40 ON _sula3ied “Goratsoduicy T B TR IR
U0T13095 WIAId 12pun o1ydeaboitaig 1gax) ¢auaweainbay /¢ @S0 /1
pailtuqns od eleg STyl Ajstaes oL

1euoTITPOY 3ST ela 8APH VAT SO

- ———————— - G — o i 7 8 S0 & oS R

- ———— - cmmr -

- ——

101853 ¥04 SINIWIMINOAY YIMG DTA3NID
¢ F19vL




£t

-paepuels STY3 JO uorieaITgnd Byl a83je Syjuow yT ueyl Z93e] OU PalITWGNS 8 Ishw elep ayjg,

paepuels STY3 JO uoTIELDITAnd oyl a@3je syjuocu O ueyy 193 OU paITWANS & ISNW BIRP AYJ,

‘paepuelg STY3 3JO uoTIeDTIgnd Byl I93je syjuow QT ueyd 197 OU PalTWgNsS o 3Isnu e3ep ayL

paepuelg STYl JO uoraedTIgnd BUI a3Je SyjucW QT ueyd 19387 OU pajaTuqns aq Isnul ejep syl

spaepuels STY3 JO UOT3eDTIgnd 8y3 ad83je syjucll Oz ueyy Iaj3ef ou

po13TUQNS & 3ISNU BIEP BY3 ‘pPaJONPUOd &q 111 Apnys meu e JeY3 Peplosdp ST 3T 3JI  "1014Asd uo Apnas uotaonpeadsa
e 103 juswaainboa ay3 porTIIINg bulaey se pojdeooe aq TTTM utayjorgsy uo Apmas uotlonpoadaa argeidsdoe uy
-paepuels Siyl Jo uoljedilgnd syl as3je syjucl zi ueyl a3l OU PallTwgns &Y 3Isnu elep Byl

paepue3s STYI JO uOTIRDTTqLd Byl 333e syjuou g1 ueyj J83eT Ou paljlwqgns aq Isnu ejep ayj

paepuels $1Y3 jJo uorieotignd aul

1933e SyjuoW gp ueyl Ia3e] OU PIIITWANS S IsSNU BIEp ay3 ‘pe3onpucd aq TTTM APNIS Mau e 3Byl paprodp St 3T JI
) «101(sg UO_ssnow ayl ufl Apn3s Ajrotusboouo ue 103
quawaainbax ayy pal113(ni butaey se pojdeooe ag I osnow ayj ul urayzolgsg uo Apmys A3121uU8aboouo atqeadaooe uy
, ‘paepuels STY3I Jo uorledttgnd oyl
1933E SYIUCW zp ueyl a3eT OU POITUANS ¥ JsMui e3Ep Ayl ‘Palonpuod ag TTIM Apnas mou e eyl paplodp S at 31
: ‘1o1gsy uo 3jea Ayl ut Apnas Ajrotusboouo ue 103
Juawsainbaa ayl palT13Ing buiaey se poadeo~e o¢ TIIM 3Ba 3Yy3 Ul ulaylorgsg uo Apnas AaloTrranolio @1qeldedde Uy
spaEpuT, &L} I Joryestgnd 8yl

19330 Syjuow Zp UBYl @3] OU PIIITWANS B IsM BIED byl ‘POIONPUOD BG TTIM Apmas .dU ¢ 4eyr ~IpIo8p S1 21 31
+701qsH U0 Apn3s 3':7, xJuou djuoayd e

103 uawaatnbaa a8yl paf11IIng butaey se pojdecoe aq TT1M UTIYIOTAST U0 ApPNIS JUSPOAUOL Ijlrr.i) arqeadsode uy
spaepuels STL4 v JoT3edTTgnd Byl

193Je Sy3jUOW Zp Uyl 193] OU PIIITWANS &q ISTU e3ep ay3 ‘palonpuod aq TTIM Apmis mau e 37,3 PIpToap S1 3T 31
\ ; . *101Gsq uo Apnls Juepoa DTUOAYD

e 103 juasoatnbaa oyl pariiiTng butaey se pojdecor aq TTIM UTAYIOIGsE U0 Apnis JuUdpoa DTUCALD atqeadador uy
spakordue aie sonbruycsy bututels pue uotjeaiesaid ajeiradoadde 3T sTewwrall ut

S91PNIS OTUOIYD pue dTuoayoqgns ayl ut dn moys prnoys 1edTweyd siyl 03 aansodxa 03 pajelaa §309339 DIX0j0anau
paidadxe Auy +sa1pnis wisl-buoy ut sTeuww UT DPBAISSQO uoaq aarYy S309370 OTX030anau ‘STEDTWSLD JO SSETO STW3
ur ‘A{Teuorsecop *paiinbai jou st udy ayy Ut Apnas A1101X03] 93nde Ayl esnedeq paatnbal jou s1 Apmis SIYL
*TEDTWAYO STYI I0J JUBWSSISSY sansodxy 2yl JO MO1A9X pue 3d18da1 Y3 buipusd pasrssel S juawaainbal s1yj
‘uzpyaed asn STyl J03 paarnbai jou ST Apnis Teulsp Aep-06 ¥

spaepuels STUI- JO uoraedlgnd ay3 Ie3je syjuoul [ ueln asje] OU pallTwgns &g Isnu eljeg

‘paaInNbax s1 1o1qsy Uo Apmas buiposj uapoatou dfuoaydqans e usyy #{p7 @30Ul007F 88S) 101GS UO

HUTPD] JUSPLILOV DTUOIYD € 103 quaua1inbea eyl TT13TNI O3 I9PIO UT PIAIITIGNS ST ULIYIOIQST Uo Apnis butpoa}
JUSPOAUCU DTUOAYD ® JI  *niaepuels stul 3o uoT3Ro1TUnd @Yl I913e SyUoW T ueyl I93ef Ou pa3tuagns aq pInous
31 ‘pa3llugns g O3 aie ejep J1  *bIJUGNS Si so10ads JUSPOIUOU B Ul TOlgsy TedTuYyda], Uuo Apnas ofuoayo
araeadsdor ue F1 paitnbai aq Jo0u TTIM s (Dads JUAPOIUCU B UT TOTGSF [edTUYDd], Uo BIep buipaaz otuoayduns

/92
/ST
/v
/€2

/8

/L



“paepueas sTU3

sag
SOk
saf
SOK
sox

sax

Jo uorjedi(gnd a933e Syauoul XS ueyy ae3ef ou peljlugns oq 3Isnul e3ep porj1oads 8SIMIaYI0 SSATUN /2
+70onpoad esn-Butanjoejnuen =dw 1uoT31socwoD /1

btig eauing
- ON dW - uot3eziiIsusg Tewiag - 9-18
- ON dwW 31qqed - UOTILITIIL Teut] - S-18
- . N dn 31qqed - uoTIedTaal °Ag - v-18
- | ON du Jey - UOTIETRUT 23INAY - €-18
- on dW Teutsg 83NV - Z-18
- ON dW je ~ [ea0 9oV - 1-18

e

UNILISAL 31mov

XBo10oT1XOL GE1°8GTS

/T c(8)(2) ()¢

UOT309S W4J1d I8pun

peylTugng &4 eled
TeunTIIPPY ISTW

UoT3e310 {AtTetaaed a0 ON U013 150dWoD JUSUBATNDaY ©Ie(]
otydeabo1iald 1sax) ¢usweaATNbA /1

styl A3siies oL

g3 oAeH Vdd S90d

101953 ONINTVINCO S1ONdodd 9SN-ONTINLSVANNYW d0d SINFWRMINOAY VIV D14103dS JONAoYd
. g 374gvlL

(ponu13juo)) SseTyel Aieummng Abo1o” L *d



S¢
01' /6524 -— oN I'H'D‘a'a’s IVOL IUSPOI-UON
\m. \Mmm» — ON 'H'a'a'a’s IVaL uapoy
- butpesy Aeq-06 - 1-78
:ONILSAL DINCUHOENS
_ usi] - A31o1X030ansN
/9N -— ON 1'u'o’a‘a’d IVDL padetaq 23noy - (-18
b1g esuinn
Sax — o I'1'9'd'a‘d IV - uoTIeZT3TSUaS Tewasg - 9-18
ON S000S3Hd Sa% I'H's‘'d‘a‘a IVaL  3TJqey - uotjellaal rewrad - ¢-18
oN P000SaHd SR 1'H'9'd‘a‘da IValL IqUR} - uotIeItAAT 8AY ~ p-18
/c SOk - oN I'H'D‘a‘a’d IvDL ey - uor3eTeYU] BINOV - €-18
ON 2000S3Hd Sox 'H'o’'a‘a‘s IVOL Teulleqg @3mdy - Z-18
ON 1000S3Hd sex s I'H'D'3'a‘d I¥OL ey - TeIp 93INdY - [-18
$ONLILSAL ALAOY
AMTOdTXOL GE1°8S1S
/€ &(a)(z)(2)¢ uot3e3t) (ATTeT33eg 10 ON _SuIaljegd _UOTITSOAUO) JusW_a [Nbay eIe
uoT3IDes WAIJ aspun orydeabortqrg ‘sax) ¢uawdainbesy /fz  esn /1

pPa337UgNg 8¢ elEq
TeUOTITPPY ISNiy

STyl A3staes of

elEq 9APH ¥dd S90q

NTYHIOIAST ¥0d SINIWRIINOAY VIMT DIHANID

Y 378V

{penutjuo)) saryge], Adeumng Aboic 2],

"4



LY

9t

/125°k - oN 1'H’'D'd'a’d IVOL ~ uor3onpoaday - b-£8
\mmmw» - oN I‘H'o‘a‘a‘d IVOL tqqed
\mwmw —— | ON | 1'H'0'3‘a’‘e IV . ed

- A3rotusboieasy - £-€8

\lmca.mm» - ON I‘H'D‘a’a’‘g I¥9L a5NoK
\.m.mm» —— OoN 1‘d'o*a‘q’sa IVl ey

- lpmig Ayrotusboouwy - Z-£8

/91524 —-— SN . I'H'o‘a‘a‘q Il 2UBPOI-UON
/515%R - ON I‘H'o'd‘a‘s IVL quapoy

- A31oTX0Q] dtucayd - [-tR

$ONILSAL JDINCIHO

\ﬂmoz - oN I‘w'o'a‘a‘a TV - AyrorxO30aneN Aed-06 - G~Z8
/g1 (Pon1osaY] - N /g1 [panassanl] IVOL - uotaeteyur Aeg-06 - b-ZR
/zZToN —— ON 1'H'o'a’a’s IVOL - Teuxaq Aeg-06 - £-I8
1159k . oN 1'H'o'a‘a‘d V9L - Tewreq Aeq-1z - -8

(*3ucp) ABOTOOTXOL GE1'8STS

/€ £(a)(z)(o)¢ . uo13elIT) (A11e13aeg J0 O _SUI9I3E( ....coﬂﬂ.manQu JuaweaInbay eieg
uoTIORS WVIIIJ I8pufn otydeabor1gidg tgx) ¢uawaatnbay /Z oSO - /1
payltugns g eleg styl Ajsiies oL
1euoTITPPY 3ISN eye 9AeH vdd s8] e

NINHIOINSH 04 w,HzmzmmHDQ.“_x YIVQ JTHENED
¥ J1avlL




LE . -

*paepuels sSTYI Jo uoT1edTTgnd A93je syjuour g ueyl Jajer ou Pa33TWANs aq Isnw 3T ‘Palltugns aq O3 aae ejep 31 /ot
*palyTUgns ST sa1dads
qUBpOaUOU B UL APN3S DTUOYD d1gejdedde ue 31 peatnbea oq j0u TTI4 Sa1dads JUSPOIUOU B UT e3ep buipsa3 o1uoayxuns /g
-paepuels STyl JO uCTIEDTIQN 193je syjuow ZT ueyy Is3ef ou pe33Tugns 3 Isnw 3T ‘paljTwgns 8q O3 aie elep JI /8
*(s3B3 pue 80TW) SIUIPOA UT SITIPNIS A3totusboouo 103 pasn (GIW) 9sOp Pajeas1o]
unwixew oyl bututwiaalsp ul Azessooou U930 pue Tnjasn aar sIIPNIS dTUOAYDIGNS FBYI aieme aq PINOYS ueazsibay
ay3 ‘10AdMOY °pal3Twd: 3 aae jexd a8yl ut S91PNIS OTUOIYD JT POITWINS 8¢ Jou pasu eaep buipeal dtruoayogns /L
‘g3eydsoycdourbio ue jou ST S1O13IR IS8 BY3 SOUTS peainbex 3jou sT Apms STYL /9
+po33TWQNSD1 pue pajenoedal aie ejep a3y ji papeabdn aq Aew Apnas Azejuawerddng ayqerteae Arjussaid ayj /g
+7oTqS3 pue UTAY3ISTTeolg O3 uldijed 8sn Jeluls e sey ATqeqoad 31 ‘eaogaisyl °s3onpoad om3
JsYyyo ay3 uwoajg Ateaeaedas paxaisibaa aq O3 aeadde jou s80p 31 *TOIQSE pue UTAYISTTEOTY JO damxiw e ST utayaolqsd /[y
“paepue3s STu3 Jo uoraeorignd ae3je syjuow XIs ueyl aa3ef ou po33TWQNS 8q ISNU ejep ‘parjideds SSTMIBYIO SSATUN /€
+2AT3BAI9S8Ad TRIJISNPUI = dI ¢J0OPUT = I
£300panQ Slasswog = K {A13s810d = 9 {pOOJ-UON ‘asSnoyusaxs) = J tdoay poog ‘esnoyussan =3 {pooJ-UoN ‘o13ENbY = 4 _
tdoay poog ‘oraenby =) {poOOJ-UON ‘Te1a3S8AI9L = d 1doan poog ‘1e1a3seaadL = Y ISMOTTO] Se pepoo aie suzelyed asn a8yl /2
*s1seq 95RO AQ-9SED B UO PAUTWIAISD SIDUeISUNS 383 1eaanas jo adt1oy) = dOtoy) iparTreqetorpwy |
1qua1paabul aaT10V 2ang = VIIVd fquatpaabul aATIOY AInd = IVd fqusTpaabul oAT3IOY @pean [EOTUYDRL IVOL tuot3TSsocuo) /1

- ———— - v -

\ﬂMmm» — OoN T'H'9'3'a‘d WIIVd 10 Ivd wsiToqelsy Teasusn - 1-68

ONILSAL IVIDAAS

Ay1otuabeany
/c2Sok _ - oN - I'H'D'3'd'd 1vaL 3O swstueyosl 18Yyio - 7-v8
/2gSh - oM I'H'o’a'a‘a IVOL uoTRIISqY TEWOSOWOIY) - Z-b8
ON 8000STHd ' 9000S3Hd mm.»._ I1'‘H'o'a‘a'd IVOL uotieIny susn - 7-¥8

ONTLSATL ALTOTHAOVION

(*3uo)) AborodiXo], GE1°8S1S

/€ (a2 ()¢ uoIleIT) (ATTetaaed 1o oN _Suaalled trowuﬂmoaeou JuswaIInbay elw
uo131088 Y414 xepun orydeabotriatd tsax) ¢uawaainbay /T asn /1
pajltugng eg eleg sTyl, Ajstaeg oL
TeUOTITIPPY ISNKW . eheq 9AeH vdd s8]

——— -t - Vo 100 S

NTHHIOISISH U0 SINAWAATNOHY VLW DTHENID
var




S

*paepuels
'paepuels
*paepuels
*paEpURIS
*paepuels
*paepuels
*p1EpURIS
*paepuels
*paepueas
+paepuels

pa3oadxe Auy
ur ‘AfTeuoiseddQ
‘TeDTWAYD STYI 10F Juaus

spaepuUe3s STYI JO UOT

sTU3
STU3
s1ya
sTyd
sTu3
s1u3
s1Q
s1u3
ST
sTq

30
30

*pafkordus aae senbiuyosl Hutulels pue uotrl
S91PN3IS DTUOILD pue dTuoIyXqns dYy3 ui dn moys pinoys Te
*satpn3s uray-Buor ut syeumew utl paAISSqo
.poatnbaa 30U ST uay 8yl ut ArM3Is
sassy aansodxg eyl jo meisel pue 3

uotaeotgnd

uot3ed1Tqnd
uotjeotTgnd
uoryeotiand
uoraeotignd
uot3eo1Tand
uoraeotgnd
uot3eotgnd
uot3eniTand
uotjeotignd

aul
s
ayq
a3l
ayl
a3
ay
ayy
a4yl
ayul

8t

aaaje
a933e
aoige
as33e
aaqje
1933e
aa33e
aey3e
1a13e
1833w

SyIUOH
syjuou
syjucu
syjuou
stauocw
syuow
syjuou
sLuow
syjuow Zp
syjuow 7y

sy1a33ed asn sSTY)

ueyy
ueyy
ueyd
ueyy
ueyy
ueyd
ueyl
ueyl
ueyd
uey

asgey
et
Joqet
a@ey
asyer
aayer
xa3ey
aaaey
aoyer
a93et

ou pa3ITUgNS
ou paljtugns
ou pejy3ljugns
ou pel3TWaNs
ou paj3tugns
ou pailruqgns
ou pajjtuqgns
ou pajyllugns
ou pa3aTUgns
ou pa3IITUANS

BRRRRIBBBA

eaxssaad ajetadoadde
oTweyo STY3 03 dansodxs O3 pajeral S308339 21X030aNdU
uoaq aAey S309339 O1X030anduU ‘sTedTwayd Jo SSerd sTY3
A3101%03 @3ndR 3y} esnedaq paitnbax jou st Apmas STUL

d1eoaa ay3y butpuad peaissal si juswaainbaa s1Yy

Isnu
Jsnu
asnu
asnu
3snut
Jsnu
Jsnul
ysmu
jsnu
Jsnu

eljep
ejep
e3ep
ejep
e3ep
ejep
ejep
eaep
eyep
eqep

oy,
ayL
SUAA
ayL
auz
ayL
aul,
oYL
oyl
ayy

31 STeumew uf

703 peainbai jou st Apmis Teutsp Aep-06 v

Jeo1ignd Ayl 1833e Syjuow , ueyy asjel ou PoITUYNS 8Q SN el

N O s T
PREERRRRR]

N
N
—t

l

N,
-
et

I

™~
™

l.

Y
)
gl

4

!

™~
-
-



et

“

piepueag stu3 3o uor3edTigqnd as3je syjucu X

1S uey

6€

7 193] Ou pallTUgNs &q Ishu elep pa13jtoads
«qonpoad ssn-Butanioejnuel =dW

25TMIBYIO SSATUN /T
$UoTIT SO /1

H1g eautnd
sax - oy aw - uorjezijisuss Teuwidg - 9-18
SoX - o au 11qqey - UOTIERTAAT Tewlaq - G-18
sOK - oN aw 31qqey - uoTIeITAAI 947 - p-18
sax - ot dw 1| - UOIIETRYUL 2INOY - f-18
sax - oN dW Teutaq @3NV - ¢-18
s9x - ON dW ey - Teap @3noy - 1-18
ONILGAL A1NOV
ABOTODTXO], GET RS TS
/T @) (z)d)e . 10TIEITD A>Aﬁmﬁuumm a0 ON U013 1SOI0) JuBWaINbaY eIeq

UoT3I08S W¥dId I8pun
par3twagns og eaed
12UOTITPPY ISTW

otydeabotiqrd ‘s9%)

¢uaweainbsay

s1y1, Aisties OL
eleg 9nPH vdd S30(

1

-

MINHIOTAST ONINTVINGD SIONAMRA AS0-

NTHAIOVANNYW MOd SINIWANINOM VIMG D14 I10AdS IO

gVl

(ponutiuos) Sorqe] Axeuumsg AbotorT L td



G. Bibliography

T.A. (1979) feratologic gEvaluation of D—‘
trans Allethrin in SPzague-Dauley Rats:?® Laboratory No. 6059.

(Unpublishedvstudy received Nay 17, 1979 under 1021-1060; pre-~
pared by Foed and Drug pesearch I:horatorigs. Inc.. submitted

by Chevron chemicsal Co.. Richroonc, czlif.; C‘2=238638-A)

00078624 Knickerbocker., M.; Res

00122451 Wallwork, L.3 Malone, V. (1972) Bioallethzin--nat perzal and Intra~
peritoneal Toxicity:? Report series B No. y4-72. (Unpublished
ztudy feceived Sep 22, 1972 under 1021-1217; gubmitted by

MclLaughlin Gormley King Co.o» Minnenpolis., MM CDL=051098—E)

WallwoxK, L.: clampitt, R.3 J. €1972) Bioallethzin. Rat

oxal 90 hayY Toxicity study:® Report Series B Mo. 40-72. {Unpub~-
lished study received Se 1972 under 1021-1217; pxepazed by
WHellcome Foundation Ltd.., Eng.. submitted by Mclaughlin GormleyY

King Co..» Hinneapolis. MN: CDL=051098-F)

00122492

00133570 Pevre. M.; Chantot, J.: Penasse., L.; et al. (1979) Detection of a
Mutagenic Potency of Bioallethrin: 1) Microbial Assays; 2) Hi-
cronucleus Test in Mouse:® Ref. RU-BA-79.27.12/A. {Unpublished

study received Nov 23, 1983 undez 1021-1217; subnitted by e~
Laughlin Gormley King Co.. Minneapoclis. MN; €DL:252029-R)

00141594 Matsuoka, AR.7¥ Hayashia'n.:’Ishidate, M. (1979) chromosomal aberza-
tion tes*tc c¢n 29 chenicals combined with S9 mix in vitro. nNuta-

tion Research 66:277-290.

00151444 Glomot., R; 1979 Bioallethzrin: Acute Oral Toxicity Study in the
Rat: Re=f. RU-BA-79829%/R and Ref. 79829. Unpublished study

prepared by Roussel Uclaf. 26 p.

00151447 Gziggst L. €1982) 6-month Dietary Toxicity Study in Dogs? Bioalle-—-
thrine: #06-034: Ref. IRDC-BR-QO6.034/A1. Unpublished study
pzepazed by Inteznational Research and pevelop=ent Corp. 306 p.

00151460 Glecmot. r. (12791 tsbiol: Acute Oral Toxicity Study in the Rat:

Ref. PU-SB-79830/A 2nd Fef. 79&3°. Unpublished study prerared

by Roussen uclaf. 30 p-

00151465 notoya@a. J.; Yanadaiza, T.i sakai, A.: et al. (1875) Esktiol Skin
I:::Fa:: ~er-m*s -nn Rabbits and L.a3s: kedl. 4U-SB-75.07.24/h. Un-~-
publishe study prepazed by Shinshu University. 4 p.

00151466 Sakanmoto, Y.: Matsumoto., K.: Ogat;} H. (1975) Trritant Effect of
Esbiol and Allethrin on the Eye HMucosa of the Rabbit: pef. OU-
SB-75.03.227A. Unpublished study prepazzd ty Osaka University

and Japan Mosquito Coil Co. 4 P.

40 :



00151467

00151470

00151471

DPHES0001

PHES0002

PHES0003

PHES0004

PHES0005

PHES0006

Sakamoto, Y.; Matsumoto, K, Ogami, H. (1675) Esbioel Subacute Inha-
lation Toxicity Tests in the Mouse and PRat (One Month): PRef. OU~-
SB-75.05.27/A. Unpublished study prepazed by Osaka University
and Japan Mosquito Co1l Co., Ltd. 52 p.

Motoyama, X.; Yanagidaira, T.; Sakai, A.; et al. (1975) Esbiol:
The Results of Subacute and Chronic Toxicity Tests in tha Rat
({6 Month Study): Redi. SU-SB-75.07.19/A. Unpublished study pre-
pared by Shinshu Un:vexrsity. 5% p.

Shioda, K.; Sugiyama, O.; Takagaki., Y. (1975) Esbiol Teratological
Tect Resulis in Rats and Mice: Ref. CP-SB-75.02.28/A. Unpub-~
lished study prepared by Chugai Pharmaceutical Co., Ltd. 52 p.

Glomot, R. (1979) Esbiothrin: Acute Oral Toxicity Study in
the Rat: Ref. RU-EBT-79828/A. Unpublished study prepared
by Roussel Uclaf. 27 Pp. )

Kaysen, A.; Sales, A. (1984) Esbiothrin: Acute Dermal Toxicity
i1. Male and Female Rabbits: Ref. CIT/EBT-430-84/a and Ref.
430 TAL. ~ Unpublished study prepared by Centre International
de Toxicologie, France, submitted by Roussel Uclaf, Romainville,
France. 3¢ P-

Hardy, C.J.; Jackson, G.C.; Lewis, D.J.; Gopinath, C. (1984)
Esbiothrine RU 27436 Acute Inhalation Toxicity in Rats 4-
Hour Exposure: Ref. RSL 640/84470. Unpublished study prepared
by Huntingdon Research Centre plc, Huntingdon, England, sub-
mitted by Roussel Uclaf, Romainville, France. 11y P-

Audegond, L.; Collas, E.; Fournex, R. (1984) Esbiothrin
Primary Eye Irritation Study in the Male Rabbit: Ref.
RU-EBT-83.316/A and Ref. 83316. Unpublished study prepared
by Roussel Uclaf, Romainville, France. 16 p-

Audegond, L.; Collas, E.; Fournex, R. (1984) Esbiothrin
primary Dermal Irritation Study in the Male Rabb:.t: Ref.
RU-EBT-83.315/A and Ref. 83315. Unpublished study prepared
by Roussel Uclaf, Romainville, France. 12 p-

Chantot, J.F.; Vannier, B. (1984) Esbiothrin Detection of
a Mutagenic Potency With a Bacterial Test (Ames Test):
Ref. RU-EBT-84.04.04/A. Unpublished study prepared by
Roussel Uclaf, Romainville, France. 14 p.

11 < ~




O

PHES0007 Vannier, B.; Fournex, R. (198B4) Esbiothrin: Detection
of a Mutagenic Potency. Micronucleus Test in the
Mouse: Ref. RU-LBT-84.603/A. Unpublished study.
Prepared by Roussel Uclaf, Romainville, France. 14 g,

PHES0008 Richold, M.; Edgar, D.H.; Ransome, S.J.; Banks, S.J.:
Bosworth, H.J. (1984) An Assessment of the Mutagenic
Potential of Esbiothrine Using an In Vitro Mammalian
Cell Test System: Ref. RSL 642/84422. Unpublished
Study Prepared by Huntingdcn Research Centre, England,
%ubmitted by Roussel Uclaf, Romainville, France.

P-



3

0LSEET00
Hebx: 1]
atqeadaddy

¥298L000
Hebg: 0
au1TepPINg

LyP1S100
Hepr:tY
WNWTUTY

z6v2ZT100
et
Aaejuawarddng

1622100
arau
- Kxejuauatddng

Y1100
AW
autIapIny

I11

111

¢y obed

*g3Nsaa
antyebaN *a3eTd/sweaboad i 00s
pue 06z ‘Sz1 $ST2AS] asop buTmoTTOl
ay3 '3e Apnas uoTITQIUUT YIMOIH

* Kep/By/bw 661 “STT

105 ‘0 tpease3 stane] °(IaH) b/Oy
/Bu g1 *o3eaal TION ssTOADT TP 23°
sq1a yapl Arejuauipna yiia § °*aoul
- *qeiss oq U pTnod *X070393 ‘103
Ta0N *Aep/By/Bu 61 IO *(SUILAP)
p/by/Bu gz1 °X03 Teuisjeu 103 TAON

«wdd go0s ‘0001 ‘00T ‘0 :PI3ISS}
sTONg] *80UdPIAD Aaastweyd TedTutrd
fur3toddns (sexes Yyaoq - IaATT
j0 uotjeviausbap otdoapAy aetnqot

1a3ueo fudd ooz 7EoM ‘wdd 0001 TH07

« (Arauums) soTqel Abo
~-1oyjedolsiy JO UOTSSTWANS bu tpuad
apeab a1op *wdd 00001 ‘0005 ‘00ST
100G tpe3Ise] sesog  *(Sexds uiod)
eg3M 19AT] *IDUT ‘(sorEWs3) sawAzua
ASATT wWnias *adul tuteb *3am Apoq
.a109p fwdd 00ST TEON ‘wdd 000§ 130T

*butaandaa

ajenbepeuy *soTeuej Ul paanTIpin
bsy/bw (0sZL-YPYE) 000G Pu® (suarAx
40z UITM peanTIp) Dx/bw ouze<0SUT

(oTewe3) By/bu (L°8VET-8°508)6° 10T
(orew) By/Bul (0°96LT-6L6E)60L 05T

“on *oa
/apean RO

e S

Aaobaae)

R RN

XOL

EEEECTE BEES T

6200SC

8£98EC

uaatb 0N

usA1b 30N

uan1b 0N

usn1b 0N

UTAYISTTEOTE

$6°26 !6L-80T
# epoD {1191
utay3aTTeOTE

Aytand %6°26
1010 ‘ep21-10
utayIoTTeoTd

aand €6
LLT0TH fulaWd
-a7Te0td *US3L

aand

$v6 98907TL
utay3aTTeoTd

. 00¢
T00ATD suatAyld
-Atod 1991
T 8 STTIANSN
uraylarieotd

6L/L2/T1 N/TT'LT
« gL ~VH~-Mi/3LToN Tossnoy

Maoo.mtuwmawm\wcmamn wa

6L/02/v ‘v0°0Z 6L-vdH
—Tiad#/sqe1 *sed bnag +
pood/3ei-A3totusbojeas]

z8/v1/6 4 Apmas
oN/*da0D * ToAs(+ " S3Y
*quy/Bop-butpaaz yjuow-g9

ZL/91/2 49/20°91°TL-V8
1M §/°ang *uoey 19dood
/3ea-buipsey Aep-06

1L/11 ‘etatbetty

# Apnas/eang TeoTUUd9SL
1adoo)/3ea-~[euiasp 83IndY

6L/S/11
1y/6286L-Va-Nd#/3eToN
1ossNOY/3e1-TBA0 SINOY

a1 FTIoN Ts1d 0SDT 0ST
153 1NsN

——

naaendn art ATT

“ON
UOTSSa00Y
¥dd

Te1a9ael

sqeq/# Apmas/qel/Apmas

T NATTPOTO WC7

«OM WA



vy abed

,x ,
|

« 1000MOY .co/, 6L61 ‘062
n .mZ.ﬁ.moﬁ ~LLT 99 +s s qnp/oAioL
1+105 *DAH sqsu1 *EN
coa.um.uumnz amcbm%usu

oTuUM umMouRu
Tuy/bw 6100°0)
16 20N u1ayaeTTeota |~

p6S1v100 | =153 aawost U
s 1YW | A{buoads «yo1INTOS
wanmuawoumcn | e jo w20 103 peaxodal s11nSaY uan
/ - pan1d0dd e1ep ayatduwooul
/ 1 19A9MOY 1on12ED3Y gapnsad +59S0P
oLSEE100 fenba ¢ ut po1eas TuTWRY ;moﬁemﬁ/ eL/L2/tl AN XS
gLy | owbw oot ‘oSt 'St 1 (soTew) D/ \ 6l uoIed .mp-é':%\uﬁo: 1essnod
manmuamoomcz ’ oot ‘002 ool ¢ ~q597 SOSOP 1230L 620252 cwuzumaamcwm m:mao:couoaa asnol
.ucmo~uﬂ:oAm >aamodumaumum
qou I0Q .co.ﬁmZuum yamm ggsl Yl
pue 001 ¥L U1 anya1s0d N ‘g6 YL
0LSEE100 acgl Vi ‘LEST i ut anyaebdu s1nsad eL/12/T 1g/21° LT 6L8
b mumaa\mEMuoo»oME 0005-1 cabued *OU0° 1ov 118 |:x$mmmao: Hmmm:om\.:mwu
3%.5394 +A10P ojo:mums usosﬁz\:ﬁx pasalL 670747 1e018l g - uotieIn asiananl
L - e e——TTTd | 7 T -
“orl o 2003 a1 Ao 'S1d 051 1051 *ON 121203t /4 >c3m\33\ (VARLY
/ope1d 00 NOL g SN : :c_mm::.i
. A - —
vl At d nn CDU@?GS .ymu.m.., .\,;ﬂ.._ Ca...»ﬁUOAAMCA.ﬂ YGT *ON wiay)

R/




1LY16100
i Hap iy
Emu:mémaca:m

|
L9v15100
Hap g3y
E&u:m&maa:m

oLy15100

a1l

Emucmamaa:m
!

mo¢~maao/
Hehy:td
Emucmeﬁaa:m

ooeamaoc/
Rt
>umacm=maa:m

09v 15100
Habt Ll

St

Al

AnnT?

— jo0 Gy abed

,, | |
\
, .y to1303

/ a/y tbw 1°0 1gp*0 'S20°0 cogmou/
5101 * (1aH) py/Tw 1°0 130N o1usbol
\

_eaay *(10H) By/Tu 170 THON +x0103241 cL/z tv/8C 0 GL
Mcoﬁumumoﬁ.c 1yo1eATT?S tgIowdAd uo | —-f5-dD%/ 90 «ynooaueud
|peseq by/Tw 620°0 TION *XOL chyoumz, uanib ION 1o1usa pebnyd/3ed - Abotoaeadl

gosA1eue 2218 waoﬁuma
«gabueyo .:umao...ma.s oN cgdnoab %5
pue C°C ut syIeek aotw d avog ° (%6 +

-

e
Q
%
o

?m.mv putTqUeld 1yoyaentles spuysted gL/Le/S t9/LT
11ed 1yo11e31OXe ~ subis 1eo1utld mo.mhxmw\:o#\.ou 1100
g6 '%5° 1960 sgosoq oW 1 103 AM oy 1nbsou «dep/osnOW ‘3el
/shep 9 » Rep/ay € 10S0A9% o1 pesodxd uanib 0N totasal -~ yauow T - uotaetedul

- ApotouredoIstd Jue10133NSUL TEN
g1 ‘€0’ 110° 'S00° T RANAS c0 |

—MOU 1quea it ewtuiu aq 03 m‘..m,macﬁ uanalb aon| 1o1as3 /ataqed - p31311 alA3

IERALY 1pa3sal stonal 95 o(d) 36170 GL/L 1y/61 L 6L-8S-08

(W) %€°0 TAON .gdnoab poiedl? Aue Ut aand 366|119 pall "0 nysutus/aed
poou g300313° 21X0) «p1S "2°1S oM uan1d ION 1o1asai- BU1Pad3 o1 9 + Aep-06

| |

o , | sL/L vg/v " L0°SL-85708

?Emwc 1591 {ensnun + 30n0M0U .cca.umi {1190 payl ‘N0 3Lm5.;m\u3

| -1aat A{euaab aq 03 Jeadde 20U pla uantb 0N Hoa.nmmemu 1qea-+e3til Tewad

/ , 6L/2t/E

"<\NN.mo.mp|mm|:o 4

.>ﬁma0ua pPO10OS qou s3INsak + 1900 +0y 10D 03 1NPSOH syedel

|

|

, . * 6L/S/11
(soewo3) LW (0 LEG-Y 61216 ELY co11 L 2T rg/oca6L-gs- #/3ETN
(orew) ba/bul 1 ZvL-9"66E) VLS NAMSTEC I el (o1qea | Tessnou/ et - o0 23OV

i

a1 aon 'sid 70571 0501 Ton Tetaoieu Ssea7t Koras/ael/ s
sg3nsa U1 58904
v

e, S W

P [ vy
"0 panerdn qeey ATt Jo1as7 o7 “ON wal)



— 10 9y @bed

e e e e e

PO
__,_.——-——_,.._—-———_’-—-

e i e

_J sporaad greauatourhio aa1uo
” | 19A0 udAlb 30U gabresal by, Tw)
| 10 5070 :poasel s1ondl * (JaH) 5/
I/t 1°0 S, TAON «usbolead], + «x030%24
| +g{ond] 9SOP 11e ® salel Mt GL/T 1y/82°T0°GL
| -131S 1yot13a0qe * IOUtl - ﬁmzmﬁcmumo menmUa\.cu «qnadewieyd
.,\ ary ou pInoo AN *XAL euIey unath 0N 101083 _Q..::u\aua.z - Aboioieaal
S Do [ I o meaei/S
T 1aon 'sid Sy 05 “ON Tetaeaed Sqea7 Aomas/ae1/Apmis
ssynsod 0158900V
Vet

1Lp1s100
U

- Dm—— e e R R



- jo Mm abud

» Tu/sweaboadtu 0Z1/011'00T'06°08'0L
.oo.mm~mm.mn~moAmm~mq.o - uot13BeATIoR ) v8/1/8
BO00STHA {im * Tu/sweaboaotu cqlshise’na‘oL Zzyb8/zv9 "isd §/°33uUD
Hagh il oo.om.o«.om~o - UOI3RALIOR ANOYIIM * SO ccc::_uc::\cowucu:z
@.—.D@UQ@UU& , nmvmv.amo.» ma®>3 .muﬂsmOb w>_..~6302 CO>MC JOM :mhzn—numnmm_ _vh_w;uCL AAOU Cm.mamé-:n.z
LO00S3Hd by/bu g1 :peISdY (91T s{aein . aand %Z°€6 pe/12/€ 44¥/€09°v8
Hapg:l -1180 10 [edTUTTD) £3101%03 jO Q0OUSP st 1 € # —1ad-M4/3e1on TeSsSnoN
atqeadasvoeun -1A9 OU t1on9M0Y ‘S3TNSBA satyebhaN uaalb 0N utaylolqsy /SN9TONUOADTH asnoi
9000S3Hd - ¥8/v/¥V/v0 ¥ y8-1a3-0
SATHNW +s3nsax antieban «a3e1d/Sueaboiotu Gz6 010 # #/3e1on Hmmm:om\.smxu
OHDMu&wUUxN 0006 .ooﬂ: .Oom .OOA u—umuummuu WA.U>S CC>~.C Q0N Cﬂhﬁ_uodnmm G - COA.QMUDZ OSADAN|
G000S3Hd . v8/8/¢€
ATUN G0*1=51d 6760 10 ¥10 # !gTEEg#/3eToN TOSSNAR
aut1epINg 111 «uTys tqgea o3 furzealaxl Apaublis uaatl J0N utaylotlgsa|/ataqed - sp31aa] [euas(
$000S3Hd ) , y8/6/€
Hah .\ Q1 9100 ueal] GZ60 10 V10 t91cE8 #/3°1°0 19sSNOY
autriaping| Al .soko 31yqea 03 bupjeataar Aypeututi uaalb 30N # utrayjolgsa|/itqaed - uorie 1Al kG
£00053Hd : *paeINOTed p8/91/01¢0LYY8/0¥9 15U *
e\l ~01 oq 03 Spasu eeq - (gw/L L0270 _ $2°€6 LLGT| /°A3UD SO uopbutunii
Aejuawarddng 111 *q°S) me\o g9+z 0501 pautquod uaatb 20p|7 €4 uTAYIOIQSd /381 - UOTIeTRYuUT MOV
v8/Lz/L
1y /p8-0Ep-183/LI04%
Z000S3Hd - ] aand $z°t6|IVI omva\mucmum ‘ foaestll
Hat:L , ; LIGT T € # 1oy, *IBUIDIUT ©AUD
aurtapINn 1118 by P 0007< 05 Teudop a3noyl uaaib 0N uiaylolgsy /atqgea - Tewasp 23noY
1000S3Hd . (4) 6L/S/11
qan Py/bu (9°666-F 61Z)0 BLE L{u) b/t 6901 1 6 # v/8286L-15A-0u4/3eTon
mcuamcwsa_ 11 | (£°Q7L-G'NLZ)E TEY 007 Oid ut 0Gr1] usath a0M u1ay301as3 1ossnOy /18l -~ 1e10 83ndy
| . - U I

"o coon | Aaobaan) A1 FTION s1d 091 10511 *onl {etaael oaei/8 Apms/ael/Apmas

/8pean D N, rgynsM;l . HOTSSOIY

L s vdH

-~ SN a2 AT LA AR TR e v 7 O mint 1




Reviewed by: pamela Hurley ' g81-1 (rat)

Section 2 ToOX. Branch (TS-769C) /\
Secondary Reviewer: Edwin Budd $
gsection 2 s Tox. Branch (TS—769C) zﬁ

DATA h’VALUATI(IJ REPORT
STUDY TYPE: Acute Oral Toxicity ~ rat (81-1) TUX. CHEM. NO.: 25A
Agcr;S:s&urJ HUMBLR: Hot given MRID NO: gu151444
TEST MNLERLALS picailethrin
:i‘_(pONYHS: d-trans Al lethrin
STUDY NUMBER(S): RU—BA—79329/A
2§§?ING_?ACILIT¥; Roussel Uclat research Centre. Romainville, France
TITLE OF REPORT: Bioallethrin = Acute Oral Toxicity Study in the Rat
AUTHOR(S) 3 L. Audeqond, E. Collas and R. Glomot
REPORT ISSUED: 11/5/79
}EyﬂJTIFYING VOLUME: vol. 1 of 5, Part 1 of 2, Tab BA-1
CONCLUSION: LDgy in polvethylenequcol,ZQU'in males : 709 (397.941756.0) mg/%q.
Lbgg in polyethylenequcol’ZUO in females: 1041.9
(805.8—1348.7) ma/ka.
Toxicity Category: 111
Classification: QORE GUIDELINE
A. MATERIALS AlD METHOLS 2
1., Test und(s):
Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone
pescription: Not. given .
Batch 4(s). Other #(s): seuville 8 L 1461
purity: Not given
Source: ot given
vehicle (if applicable): Polyethylenequcol
2. Test Animals and/or Other Test System (it aoplicable):
Species and Strain (sexes): Male and female CD 1 Spracue Dawley rat
Age: HNot agiven
weight(s): 100-110 grams

sourcels): IFFA CREDO preeding colony, 69210 St. Germain sur 1'Arnresle,
France



3. Protocol:

Ten male and ten female rats were tested per dose. Five doses were
tested in males and 4 doses were tested in females. The animals were
dosed by gavage with a constant volume of 10 ml per kg bodyweight. In
males, 400.0, 520.0, 676.0, 878.3 and 1142.4 mg/kg test substance was
administered and in fenales, 400.0, 729.0, 1328.6 and 2421.4 mg/kg test .
substance was administered. The animals were fasted overnight prior to
dosing and were obserwvxl for 14 days after dosing (frequently during the
day of dosing and twice daily thereafter). Bodyweights were measured on
the day of dosing, weekly thereafter and at death. All animals were
subjected to cawplete gross necropsies. The LDgg's and 95% confidence
intervals were calculated by the method of Finney (probit Analysis).

RESULTS:

Observed clinical signs included tremocs, preconvulsions, epistaxis,

clonic convulsions and hypermotility. According to the authors, the bodyweight
qain of all rats which survived to terminal sacrifice was normal. The
following table qgives some of the more significant clinical signs noted during
the study.

Dose Level (Mg/kg)

Males Females

1400 {520 {676 ;878.8{1142.4}{400 {729 |1328.6{2421.4

Lungs: Congesi:ion i2/10‘ i 12/10 | 1/10 4 i | i |
Stamach: Congestion '1/10'2/10’3/10| I I | | | |
Heart: Spots of hemorrhage | | 11710y i 3/10 4y ! i | 1/10 |
Stomach: Spots of hemorrhage . 11/10, | H | | | |
Kidneys: Pale | 1 11/10) 1 il | ¢ 1/10 :

The acute oral LDgg of Bioallethrin in polyethyleneglycol 200 in the female
rat was calculated to be 1041.9 mg/kg (395.8-1348.7 mg/kg — 95% confidence
interval) and the LDgg in the male rat was calculated to be 709.0 mg/kg
(397.9-1756.0 mq/kg - 95% confidence interval).

DISCUSSION:

The study is adequate as written. The classification is CORE GUIDELINE.




by pamela Burley
Section 2 , ToX. Branch (TS—769C)
Secondary Reviewer: Edwin Budd
Section 2 , ToX. Branch (TS—-769C)

DATA PNALUATI(XJ REPORT
SruDY TYPE: Acute sormal - rat (8172) oK. _CHEM. NO:¢ 25A
MRID iﬁ)__._: 00122491
TSt MATERLALS aiocallethrin
:i‘{_l«)(\l‘ms: d-Trans Allethrin
‘_:‘v'I‘UDY NUMBER(S)'. [1legible
SPONSOR: 1llegible
TESTING FACLILITY? Cooper Technical gureaud, perkhamsted
TITLE OF REPORT: Bioallethrin - Rat Dermal and Intrape:itoneal Toxicity
_AUI'HOR(S): L.M. wal lwork and J3.C- Malone
REPORT 1SSUED: 11/71

CONCLUSIOH: LD50>3200 mg/ka for picallethrin diluted with 20% xylene and the
LDgg was calculated to pe 5000 ma/ka (3444-7259 mg/kg) when undi luted
bi.oallethr'in ‘.pplied. " Only fefmales were tested.

Toxicity Cateqory: 118
Classif jcation: CORE SUPPLEMENTARY dué to inadequate reportinq.
Ne MATERIAI.S AND METHOLS:
1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d,l—allethrolone
Lescription: Not given

Batch #(s)s Other #(s): 1L0686

purity: 94% (w/wW)

Source: Not yiven

Vvehicle (if applicable): Xylene

2. Test Animals and/or other Test system (if applicable):

species and Strain \.cA€S)? Female Wistar rats
Age: Not. aiven

weight(s): 90~110 G

Source(s): ot aiven

3.' procedure:
The method was that of Noakes and Sanderson (1969)- NO details were

provided. The exposure time was 24 hours and the animals were observed
an additlonal rime of 14 days- bioallethrin was applled either as @ neat




solution or in 20% xylene. In both cases, the material was applied and
covered with an occlusive dressina. When Bicallethrin was diluted with
xylene, 4 rats/group were tested at the following dose levels: 800, 1600
and 3200 ma/kg. vhen Bioallethrin was applied neat, the following dose
levels were testad: 1250, 2500, 5000 and 10000 mq/kg. INgy's were
calculate? 'y the method of Weil (1952). ,

. RESULTS:

No animals died in the qroups tested with 20% xylene. The maximum volume was
applied. Signs of dermal irritation associated with the application of xylene
were observe-l. Animals at the highest dose levels showed muscular tremors
and lethargy for up to 48 hours after application. The LDgg was calculated
to be greater than 3200 mg/kg. In the groups dose with neat bicallethrin,

the fnllowing numbers of animals died following treatment: ’

mse (ma/ka)

1250 2500 5000 10000
No. Adied/MNo. doseds- 0/6 1/6 2/6 6/6

All deaths occurred within 48 hours of application. Rats in the 5000 mg/ny
qroup showed signs of muscular tremors for approximately 2-3 days after
application. The LDgp was calculatad to be 5000 mg/ kg (3440-7250 mg/kag).

', DISCUSSION:

No details were provided on the method of application or hos the animals were
soserved. No bodyweights were taken after the test was initiated and nc details
sere provided concerning time of death (other than a general statement). It is
Inknown as to whether or not gross necropsies were performed. In addition, only
sne sex was tested. This study is classified as CORE SUPPLEMENTARY .






Reviewed by Pamela Hurley 82-1 (rat)
Section 2 . Tox Branch (TS-769C) \ij
Secondary Reviewer Edwin Budd 1)
~tion 2 . Tox Branch (TS-769C) N -
v
DATA EVALUATION REPCORT
STUDY TYPE. 90-Day Oral - Rat (82-1) TOX.. CHEM. NO.: 25A
ACCESS10N NUMBER: Not given MRID NO: 00122492

SYNONYMS: d-Trans Allethrin

STUDY NUMBER(S): WELL-BA-72.16.02/A

SPONSOR: The Wellcome Foundation Ltd., England

TESTING FACILITY: Cooper Technical Bureau, Berkhamsted, England

TITLE OF REPORT: Bioallethrin, rat oral 90‘day toxicity study

AUTHOR(S): L.M. Wallwork, R.B. Clampitt and J.C. Malone

REPORT 1SSUED: 2/16/72 | | | -

1DENTIFYING VOLUME: Volume 1 of 5, Tabd 3a-7

CONCLUSION: NOEL 1500 ppm, LOEL 5000 ppm {decreased bodyweight gaia, increased
levels of liver enzymes in females, increased liver weights in both

sexes. Many animals had respiratory infections.

Classification: CORE SUPPLEMENTARY unril tables are provided for histopathology
results.

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name Technical grade bioallethrin
pDescription: Not given

Batch #{(s) Other #(s) Batch No 1017
Purity- 93%

Source: Wot given

vehicle (if applicable) N/A

Positive Control(s) (i¢ applicable) N/A

2 Test Animals and/or Other Test System (if applicable)

Species and Strain (sexes) Carworth SPF Wistar Rats
Age Weanling

Weight(s) 50-93a

Sourcal(s) Not given



3. Procedure:
a. Dietary Preparation (if applicable):

b.

Frequency of preparation: Premix and treated feed prepared every 14
days. Food changed in hoppers 2X/week. ,

Storage conditions: Stored in dark at 4°C.

Stability Analyses: Duplicate samples taken at Jday 0 and stored
in loosely stoppered bottle in the dark at ambient tewperature
(average 23°C). Further duplicate samples taken from stored material
at 6, 20 and 50 days.

Honogeneity Analyses: Hot done

Concentration Analyses: Not done

Rasis For Selection of Dosage levels:

Not reported.

Animal Assignment and Dose Levels:

Test Dose Admin- Interim Sacr. Main Study
Group  istered 45 days 90 days
{ppm) male female male female

Contr. O 5 5 11 11
1 500 5 5 11 11
2 1500 5 5 11 11
3 5000 5 5 11 1n
4 10000 5 5 11 11

Procedures for Studies Other Than Feeding and/or aAdditions,
Changes in Feeding Study: None

Clinical Observations and Mortality: Rats observed daily for clinical
signs of toxicity. Vaginal smears prepared daily from female rats
during last month of trial. Changes in cell worphology followed
microscopically.

Body Weight Determinations: Bodyweights recocded every 7 days.

Food and/or Water Consumption: Food consumption reco: led weekly.

Ophthalmological Examinations (if applicable): Not done
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Clinical Pathology: (*) recomnended by Guidelines -

1) Hematology:

Collection times for blood (including # of animals):
5 animals of each sex from each group killed and sampled
at 45 days; all animals killed and sampled at 90 days 'y carbn

dioxide and cardiac puncture.
The following CHECKED (X) parameters wer=2 examined:

X X

Hematocrit (HCT)* ' ; Mean corpustular HGB (MCH)
Hemoglobin (HGB)* || Mean corpustular HGB conc. (MCHC)
Leukocyte count {(WwaC)* | | Mean corpustular volume {(MCV)
Erythrocyte count {REC)* x| Packed cell volume (PCV)
Platelet count* |

Total plasma protein {TP) |1

Leukocyte differential count™ | |

2) Clinical Chemistry:

The fbllowin CHECKE) (X} parameters were examined:

X X
TElectrolytes: Other:
i i Calcium* 1Xj Albumin*
|| Chlorice* j | Blood creatinine*
| ) Maqneswm** 1 X} Elood urea nitrogen*
1 Phosi)hr?ru.z P x.holest;erol*
' ' Potassium Pl Glohulins
i | Sodium* 1| Glucose*
. Enzynes: 1%} Total bilirubin*
|xi Alkaiine phosphatase |x) Total protein* (TP)
D Cholinesterase Pl Triglycerides
i

Creatinine phosphokinase*
Lactic acid dehydrogenase ‘
Serum alanine aminotransferase {also SGPT, GPT)*

X
1%} Serum aspartate aminotransferase {also SGOT, GOT)*




3) Urinalysis:

Collection times for urine (including # of animals):
5 animals/zex/dose at 45 and 90 days; collected ovarnight under
conditions of foxi and water deprivation. Camposite samples.

The following CHECKED (X) parameters were examined:

X X

|71 Appearance® |x| Glucose™

i | Volume® |X| Ketones*
il Specific qravity* 1 l Bilirubin*
ng piri | %) Blood*

(x| Sediment (microscopici: | | Nitrate

{xj Prc-ein* | | Urobilinogen

Gross Necropsy :

Animals (qroups) which died or were sacrificed in moribund condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to complete gross pathological
exaninations:

5 animals/sex/dose sacrificed at 45 days had organ . jats taken.
Gross pathologic examinations were conducted on anina:is sacrificed
at 45 days for at least the following tissues: lung, liver, thymus
and kidney. It is unclear from the report whether or not camplete
qross pathologic examinations were conducted on these animals.

animels (qroups) sacrificed at the end of the treatment/cbservation
period which were subjected to complete gross pathological examinations:

all animals.
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k. Ristopatholoqgy:
Animals (groups) which died or were sacrificed in moribund coadition
and/or were sacrificed as part of an interim group prior to the end
of the exposure period and were subjected to microscopic examination:
None of the animals sacrificed at 45 days were subjected to
microscopic examination.
Animals (groups) which were sacrificed at the end of the
treatinent /observation period and were subjected to microscopic
examination:
All animals in the control and high dose group sacrificed at 30
days. Animals in the lower dose groups were not examined
because no effects relatad to treatwment were observed in the
high dose group-
CHECKED (X) tissues were prescrved for histopaithological
examination and (XX) tissue vere weighed upon removal from the
animal. The (*) tissues were recommended by the Guidelines. The
(#) tissues were examined microscopically. '
x X X
Digestive system Cardiovasc. /Hemat. Neurologic
x| Tongue | x| Borta* jxx| Brain*#
x| Salivary glands*# | %X Heart ™32 x| Periph. nerve*
x| Esophagus* | x| Bone marcya# Spinal cord (3 levels)*
x| Stomach*# | x| Lymph nodes™# | xx Pituitary*#
xi Duodenum*# X% Spleen*# . | x| Eyes (optic n.)*#
x| Jejunum* xx| Thyrus*# Glandular
x| Tleum*# Urogenital xx| Adrenals*3#
x| Cecum*# jxx| Kidneys*: Lacrimal gland
x| Colon*# | x| Urinary bladder*# | x| Mammary gland*
Rectum* | XX Testes*# Parathyroids*®
xx| Liver*# x| Epididymides# xx| Thyroids*3
Gall bhladder xx| Prostate# Other
x| Pancreas* | X Seminal vesicle x| Bone*
Respiratory | XX Ovaries# x| Skeletal muscle*
x| Trachea*# | XX Uterus*# x| Skin
xx!| Tuang*$ | x{ Vagina All gross lesions
and masses
1. Statistical Analyses: The 't' test was used for comparisons

between treated and contrnl groups.
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RESULTS:

Dietary Preparation: Bioallethrin was found to be stable in.the
diet for up to 50 days.

Clinical Observations and Mortality: One male rat in the 5000 ppm
group showed signs of respiratory distress for 5 days during the
second week of the study, but recovered. One female rat in the
1500 ppm qgroup sustained traumatic damage to one eye during the 5th
week of the study and keratitis remained until temmination of the
study. No clinical signs of toxicity were noted and no animals
died during the study.

Body Weight Determinations: In male rats, animals in the 500 and
1500 ppm groups showed significant increases in body weight gain

at various times throughout the study. Animals in the 5000 ppm
group showed ‘a slight but significant decrease in bodyweight gain
during weeks 2 to 6, but recovered thereafter. Animals in the
10000 ppm group showed significant decreases in bodyweight, starting
at week 2. In female rats, animals in the 5000 pom group showed a
slight but significant depression in bodyweight gain during weeks 4
through 8 and animals in the 10000 ppm group showed significant
depressions in bodyweight gains starting at week 2.

Food and/or Water Consunption: No changes in food consumption were
noted at any of the dose levels. There appeared to be no significant
differences in food efficiency hetween control and treated groups

in both males and females, although during the latter stages of the
study, there was considerable fluctuation in both treated and
cont.rol groups.

Ophthalmological Examinations: Not done.

Estrous Cycle: No significant differences were noted in the length
Of the estrous cycle between treated and control groups.

Hematology: In male rats at 45 days, a significant decrease in
hemoglobin was observed at all dose levels. However, by 90 days

these decreases had disappeared (a second group of animals).
Statistically significant decreases in packed cell volume, mean
corpuscular hemoglobin and mean corpuscular hemoqglol " a1 concentration were
also observed in some groups, hut the decreases were not generally beyond
10% of the control values. ' ’

Clinical Chemistry: The results indicated a significant increase
in blood gluccse in both the 5000 and 10000 ppm dose levels at 45
days (females). The other two dose levels showed an increase, but
they were not significant. At 90 days, statistically significant
increases in GOT, GPT and TP levels in females were observed in
both the 5000 and 10000 ppm dose levels. These changes indicate
possible slight liver dysfunction.

a4
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13.

Urinalysis: Urinalysis indicated proteinurea in both males and
Tamalos at hoth 45 and 90 days at dose lovels of 1500 ppm and above.
The authors of the report considered the increases to he biologically
insignificant. :

jross Patholoay: Gross examinations did not reveal any compound
rolafed offects. Sporatic incidences of cystic and hydronepheotic
kidneys were obscrved in hoth control and treated animals.

Organ Weights: Measurements of organ weights indicated increases

In liver weiqgnts in both males and females at 45 days (males: 1500
ppm {(relative), 5000 and 10000 opm {(relative amd absolute); females:
5000 and 10000 ppm (relative)) and at 90 days (males: 500 ppm
(absolute), 5000 and 10000 ppm (reiative and ahsolute); females:
5000 and 10000 ppm (relative and absolute)). Decreases in ovary weights
were noted at 45 days (1500 ppm (relative and ahsolute), 10000 ppm
(relative and absolute)) and decreases in spleen weights in males
were noted at 90 days (500 ppm (relative), 1500 ppm (relative and
absolute), 5000 ppm (relative and absolute)). At 10000 ppm the mean
ahsolute weights were 83% of controls, but were not considered

ks be statistically significant. Finally, a slight to moderate
increase in the mean uteras weights werce ‘seen in the 1500 ppa
(absoluta and relative) and 10000 ppm (relative) groups at 20 days.

Histopathology :

a. Nonneoplastic lesicns: No compound -related effects were observed
diring the histopathological exanination of any of the treated
animals when compared to the cont:rols. Congestion and chronic
interstitial pneumnonitis were noted in the majority of the
animals, including controls. Some of these animals were also
observed to have "patchy bronchopneumonia, consolidation and
minimal peribronchiolar lymphoid hyperplasia”®.  Livers of a
few animals from all groups were observed to have "minimal biliary
hyperplasia, chrpnic inflammatory cell infiltration of portal
tracts and rinimal deposition of fat". o tables were supplied
Wwikh the report in order to verify the summaries provided.

Only individual histopathology reports on each animal were
provided.

5. Neoplastic lesions: There was no indication of any neoplastic
davelopment in this studv.

Quality Assurance Measures: This study was conducted prior to the
Tssuance of the Goord Laboratory Practice Procedures. It has no
quality assurance statement.

iy



DISCUSSION:

In general, the study was conducted fairly completely. There were a
few items missing that are suggested in the Guidelines. These ares
measurements of electrolytes in the clinical chemistry studies and
ophthalmological examinations. The absence of these itens are not
likely to seriously affect the validity of the study. However, there
was one item missing that is necessary for completion of the review.

No summary tables were provided for the histopathology results. These
are necessary in order to validate the summary given. The tables
should contain the number of tissues examined and the number ot lesions
ohserved for each tissue examined. Therefore, this study is considered
to be CORE SUPPLEMENTARY until the tables can be provided. The NOEL
for this study was observed to be 1500 ppm based upon a decrease in
bodyweight gain, increased levels of liver emzymes in females and
increased liver weights at 90 days in both sexes. The LOEL was 5000
ppm. It should be noted that in females sacrificed at 45 days, the
mean liver weights were significantly greater than controls in the 1500
ppm and above groups. It should also he noted that the patholoqy
results indicate that many of these animals had chronic respiratory infections.



Reviewed by: Pamela Hurley ‘ 83-1 (dog)
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DATA EVALUATION REPORT

STUDY TYPE: 6=ronth g - oral (83-1) TOX. CHEM. to.: 257

ACCESSION NUMBER: ot a iven MRID _T_J_(_)_: 00151447
TEST MATERIAL: Bioallethrin
SYNONYMS: d-trans Allethr in

STUDY NUMBER(S): Not given

SPONSOR: Roussel Uclat, Romainville, France

TESTING FACILITY: International Research + Development Corporation, Mattawan,
Michigan

TITLE OF REPORT: 6-!tonth Dietary Toxicity Study in Doqs

AUTHOR(S): .M.P. Griggs, N.D. Jefferson and M. Blair
REPORT ISSUED: 9/14/82

IDENTIFYING VOLLME: Aliethiin Data Call-In; Vol. 2 of 5; Tab BA-3

CONCLUSION: NOEL 200 pom, LOEL 1000 ppm based upon centrilobular hydropic

deqeneration of the liver in males and females. Supporting evidence
in clinical chemistry.

Classification: CORE MINIMUM because it is a six-month study which was acceptablz

as a chronic dog study at the time that it was concucted.

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone
Description: clear orange slightly viscous liquicd

Batch #(s), Other #(s): OL-1243 and OL 0411 (2 shipments)
Purity: 92.5%

Source: Roussel UCLAF, Romainville, France

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Beagle d~gs, males and females
Age: 3-4 months and quarantined for 4 weeks

Weight(s): 5.8-12.4 kg (males), 3.6-10.4 kg (females)
Sourcel(s): Ridglan Farms, Inc., Mt. Horeb, wisconsin



3.

de

Procedure:

Dietary Preparation (if applicable):

Bicallethrin added to 5000 g of diet and mixed for 5 minutes. vLS

was then added to diet bheinq prepared and mixed For 30 minutes.
Froquency of preparation: Weekly
Storace conditions: No: stated

Stability Analyses: Conducted at week 1. Stored for 10 days and
analyzed for test article concentration.

Homogeneity Analyses: Samples collected from top, middle and bottom
of blender following 10, 20 and 30 minute mixing intervals and analyzed
for test article concentration.

Concentration Analj[ses: Duplicate samples from each treatment group
and control group were collected at 2, 3, 4, 8, 13 and 26 weeKs of
study and analyzed for test article concentration.

Basis For Selection of Dosage Levels:

Dose selection was made on the basis of a 2 week range-£inding
study in which 1 animal/sex/dose was administered the following dose
levels: 0, 1000, 2000, 400J or 8000 ppm.

Animal Assigmment and Dose Levels:

Test Dose Admin-— Main Study

Group istered 6 months
ppm male female

Contr. 0 6 6

1 200 6 6

2 1000 6 6

3 5000 6 6

Clinical Observations and Mortality:

The animals were observed daily for jeneral physical appearance anq
hehavior, pharmacologic and toxic signs, moribundity and mortaiity.

Body Weight Determinations:

Individual body weights were recorded weekly, beginning with the
pretest period.
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Food and/or Water Consumption:

Individual fond consumption was recorded weekly, including one week
srinr to study initiation.

rphthalmoloqical Examinations (if applicabie):

Ophthalmoscopis examinations were performed by a vetarinary
ophthalmologist for all dogs during the pretest period, and at 3 and

6 months of the study.

Clinical Pathol@: (*} recommended by Guidelinas
1) Hematology:
Collection times for blood (including 4 of animals):
During pretest pariod and at 1, 2, 3, 4, 5 and & months of the
study (all dogs).- :
The following CHECKED (X) parameters were examined:
X L X
Hematocrit (HCT)* | ¥¢ Mean corpustular HGB {MCH)
Hemoglobin (HGB)* x| Mean corpastular HGB conc. {MCHC)
Leukocyte count (WBCH* X} Mean corpustular volum2 (MCV)
Erythrocyts count {RBC)* | X Reticulocyte count
Platelet count® |

. |
Total plasma protein (TP) I
Laukocyte dif€erential count™ | |

2) Clinical Chemistry:

The following CHECKED (X) parameters were examined:

X X

TElectrolytes: “Other:

1) Calcium* 1 X} Albumin*

| %] Chloride* j*| Blood creatinine*

| Maqne§im* | x| Blood urea nitrogen*

1% Phospngr.-s* P X Cholesgeral*

I X} Potassium* | x| Globulins (calculated)

,xé Sodium* X glucgsifl. it
reymes : x| Total bilirubin

l"‘ Alkaline phosphatase {x; Total protein*
Cholinesterase Triglycerides

! Creatinine phosphoxinase* ix} Lrig l‘;cici

;x% Lactic acid dehydrogenase

| X| Serum alanine aminotransferase (alse SGPT)*

1 %) Serum aspartate aminotransferase {also SGOT)*
x| Gamma qlutamyl transpeptidase




3) Urinalxsis:

Collection times for urine {including # of animals):

A1l animals during pretest period and at 2, 4, and 6 months of
the stuly.

The following CHECKED (X) parameters #ere examinad:

X X
|'§ Appearance™* |%| Glucose*
* Ketones*
x| Volure? . |X| Ketones®
| x Specific qravity* | X Bilirubin*
E
(X} pH ) ) ] [ %] Blood
X Sediment (microscopic)®* yx| Nitrites
1x} Protein* 1%} Urobilincgen

Gross Necropsy:

Animals (groups) which died or were sacrificed in moribund condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to complete gross pathological

exaninations:

None

Animals (groups) sacrificed at the end of the treatment /observation

. period which were subjected to complete gross pathological examinaticns:

P . -
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Salivary glands*
Esophagus™

Duexienum*
Jejunum*

Gall bhladder*

x v
PR EEE LN,

Respiratory
Trachea*

x X

Histopathology:.

Animals (groups) which died or were sacrificed in moribund condition
and/or sere sacrificed as part of an interim group prior to the end
of the exposure period and were subjected to microscopic v Zamination:

None.

Animals (qroups) which were sacrificed at the end of the

t reatment /observation periol and were subjected to microscopic
examinations :

All animals.

CHECKED (X) tissues were preservexl for histopathological

examination and (XX) tissues were weighed upon removal fram the
animal. The (*) tissues were reconmended by the Guidelin=s.

X - X
“Digestive system “Cardiovasc. /Hemat. “Neurologic
| %) Aorta* | x| Brain*
yxx| Heart* i x| Periph. nerve* {3 types)
| .x| Bone marcow* | x| Spinal eord (3 levels)*
Stomach* | xj Lymph nodes* |Xx| Pituitary™®
| X| Spleen* | x| Eyes (optic n.)*
1 xx| Thymus* Glandular
 Urogenital jxx| Adrenals*
| XX| Kidneys* | | Lacrimal gland
| ) Urinary bladder* | x| Mammary glani*
| XX| Testes* [ XX] Parathy roids*
bl Epididymides i xxy Thyroids*
| %] Prostate ) Other
Pancreas*® 1o Seminal vesicle I Bone*
{Xx| Ovaries | x| Skeletal muscle*
| x| Uterus* | x| Skin
Lung* with bronchi | xi All gross lesions

and masses

Statistical Analyses:

Body weights, clinical chemistry tests and organ weights were
compared by analysis of variance {one-way classification),
Bartlett's test for homogeneity of variances and the appropriate
t-test (for equal or unequal variances). Dunnett’'s multiple
comparison tables were used to judge significance of differences.



1.
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RESULTS:

Dietary Preparation: The dietary mixtures were found tn he

LMY IONEOUS. However, the wean test article concentration for the
200 opm level was low (69% of the taret value). The compound was
Srable in tests up to L0 days of storaje.  In mrixlic analyses,

the average test article conncentrat inns were within the range of 47-
95% with the exception of week 1. in which the values were 69, 86
and 95% respectively for 200, 1000 and 5000 ppm, respectively.

Clinical Observations and Mortality: There were no mortalities
during the stuly. Clinical observations included general body
tremhling and slight irregular heart chythms at the 5000 ppn level.
In males, there 'was also excessive salivation at the highest Jdose
level. Oty - clinical findings were observed in all groups,
includiry controls.

Body Weight Determinations: Statistically significant decreases in
body welght gain were Shserved in both sexes at the 5000 ppa level
ard in males at the 1000 ppn level. However, the differences in
actual body weights hetween thae treated and control Jroups were not
statistically significant when measured at 13 and 26 weeks (although
at the 5000 ppn level, the males weighed '14% and 15% less than the
controls at 13 and 26 waeks, respectively).

Food and/or Water Consumption: At the 5300 ppmn level there was a
chnsistent decrease in food consumption in both sexes. Slight
decreases in food consumption werz noted at the 200 ppm level and
sporatic fluctuations in food consumption were noted at the 1000
npm level.

Ophthalmological Examinations: No compound-related effects were

Ahserved during the ophthalmlogical exaninations.,

Hematology : Sporatic changes were noted, particularly in the high
dose qroup but nothing appeared to be either consistent or
biologically significant. :

Clinical Chemistry: Increases in alkalina phosphatase (AP) were

Shserved in the 5000 ppa groups (boch sexes) and in the 1000 ppm
aroun (males). Alanine aminotransferase {SGPT) was alsn increased
in both sexes at the 5000 ppm level. Statistically significant
increases in gamma qlutamyl transpeptidase (GGTP) and aspartate
aminotransferase (SGOT) were also noted 3t the highest dose level,
sut the increases were small and were thus probably not biologically
significant (see Tables Ila and Ib).

N



Table Ia :
Yean, Standard Deviation, N and Significance of Biochemical Values
Males
0 ppn 200 ppm 10G0 ppm 5000 ppm
Parameter X S.D. N |x S.D. N |x s.D. Nix S.D. N
Pretest 67 13.8 6 |69 5.9 6|76 4.5 6 i68 10.2 6
Alkaline 1 46 9.3 6 {51 11.8 6 |60* 3.7 698 54.4 6
Phosphatase 2 39 9.3 641 6.0 6 ;51* 3.6 6 j125* 67.2 6
/1 j 3 38 9.8 6 {39 6.0 6 {52* 10.5 6 ;124* 47.3 6
4 32 10.3 6 {33 9.7 6 j45* 8.6 6 j136* 59.1 6
5. 29 6.9 6 28 6.3 6 |51** 10.9 6 {131* 53.9 6
- 6 29 8.2 6 |30 7.4 6 |57* - 20.3 6 {143* 59.0 6
-Alanine Pretest 34 4.3 6 |32 4.3 635 6.3 6 ;33 4.3 6
aminotrans= 1 33 11.2 6 38 5.0 6 |36 3.4 6 }75** 21.2 6
ferase (SGPT) 2 26 2.7 6125 3.2 6 j26 3.4 6 |67** 29.6 6
10/1 ;3 36 4.2 6 {35 5.3 6 i33 4.6 6 j94** 31.8 6
_ | 4 - 32 5.2 63l 4.8 6 32 6.3 6 |85** 29.9. 6
5 29 3.6 6128 4,2 6,28 7.40 6 {88** 25.0 6
6 27 4.1 6 {28 5.9 6 128 5.8 6 199** 31.4 6
Aspartate Pretest 25 3.9 6 j22 1.5 6 {27 4.4 6 223 3.0 5
aminotrans-— 1 29 9.9 6 28 10.5 6 26 4.2 6,27 4.8 6
ferase (3GOT)| 2 16 2.8 6|17 1.2 6418 2.7 6,419 2.9 6
1u/1 )3 25 3.3 6,21 2.2 6 24 3.1 6 i24 3.3 6
4 24 5.1 6 19 2.1 6123 4.8 623 2.6 6
) 21 5.0 6 jlé* 1.0 6 {18 3.6 6 ;20 2.7 6
6 17 3.7 6 {14 2.0 6 117 3.7 6 421* 2.1 6
Gamma gluta—- |Pretest 3 1.2 6 3 1.1 6 4 1.3 6 : 4 1.8 6
myl transpep- 1 6 0.8 65 1.0 6 5 0.8 6 6 1.0 6
tidase (GGTP); 2 3 1.4 61} 4 1.0 6 4 0.8 6,4 1.2 6
3 2 0.8 63 1.0 67 3 1.0 6| 4* 1.2 6
4 5 0.5 645 0.8 615 .22 6 7% 1.7 6
5 4 0.8 65 0.8 6| 6 1.0 6 7** 0.8 6
| 6 4 0.8 6| 4 0.9 6 4 1.0 64 6** 0.5 6

*Significantly different from control group mean; p< 0.05
** Significantly different from control group mean; p< 0.01

X - Mean
s.D. -~ Standard deviation
N - lumher of observations




Table Ib
Mean, Standard Deviation, N and Significance of Biochemical Values

Females
0 ppm 200 ppm 1000 ppm 5000 ppm
Parameter X S.D. N ix S.D. N |x s.D. N |x S.D. N
Pretest 76 20.9 6 |63 13.0 6 ;71 i8.4 6 {69 10.2 6
Alkaline 1 53 12.0 6 j46 7.3 6 |59 19.1 6 |129**54.4 6
Phosphatase 2 48 12.5 6 {38 8.1 6 |51 17.6 6 |137**67.2 6
1u/1 I 3 46 12.5 6 |35 9.2 6 |54 14.4 6 |158**47.3 6
4 40 14.3 6 |28 8.6 6 |44 13.0 6 124**59,1 6
5 34 13.6 6 |27 6.9 6 44 10.6 6 ;130**33.9 6
6 41 23.2 6 )30 12.6 6 |51 21.6 6 [132**59.,0 6
Alanine Pretest 35 8.7 6 {30 4.2 6 §30 6.0 6 :35 3.9 6
aminotrans- 1 40 8.4 6 ;34 3.1 6 31 5.0 6 ;130**39.8 6
ferase {SGPT) 2 29 6,2 .6 24 2.3 6,23 4.7 6 |86* 34.5 6
1u/1 3 42 13.1 6 30 3.6 6 30 6.6 6 (129**34.9 6
;4 33 9.4 6 |28 3.3 6427 5.7 6 133**60.0 6
‘ 5 28 6.3 6 :25 3.3 6 24 6.1 6 [137**50.3 6
6 27 9.2 6 25 4.6 6 23 6.3 6 |122**31.9 6
Aspartate Pretest 26 1.7 & 26 5.5 6 {25 4,9 6 t27 4.0 6
aminotrans- 1 29 6.5 6 |28 3.9 6 ;28 4.7 6 35 5.5 6
ferase (SGOT) 2 18 1.0 6 jl9 3.8 617 1.9 6 ,22* 3.5 6 .
10/1 3 27 8.5 6 25 3.5 6 j22 3.1 6433 14.2 6
4 24 2.5 6 ;22 4.6 6 ;21 1.5 6 ;39 7.1 6
5 18 2.5 6 ;18 3.7 6 |16 3.1 6 (21" 3.5 6
6 16 1.0 6 (22 10.4 6 116 1.8 6 j22** 3.1 6
Garma gluta=- |Pretest 1 0.0 6 12 0.4 6 : 1a 0.4 6 : la 0.5 6
myl transpep- 1 5 0.8 65 0.5 6| 5 0.8 6 ;7 1.4 6
tidase (GGIP) 2 3 1.0 6,3 0.8 6 3 0.8 6 4 1.8 6
3 2a 0.8 6 23 1.0 6 3 1. 6 | 4** 1.8 6
4 6 1.0 64 0.8 6 5 1.5 6 ;8 1.9 6’
5 5 0.5 & i S 1.0 6 | 5 0.6 6 8** 1.6 6
6 4 0.4 614 4 0.6 61 5 0.5 6 6** 0.9 6

*Significantly different from control group mean; p< 0.05
** Sjonificantly different from control group mean; p< 0.01

X - Mean

3.D. - Standard deviation

N - Number of observations

a =— This mean includes values with a < sign.



‘Urinalysis: No compound-related changes were noted.

9. Gross Pathclogy: No compound-related charxjes were noted.

10. Orqan Weiaghts: No obvinus compound-related changes were notexi.
However, there were equivncal compound-related increases in the
mean relative liver weignhts in both sexes at hoth the 1000 and
5000 ppra levels.  The authors of the report stated, "it is possibie
that the toxicological siqnificance of the liver weight differences
was masked by a remarkable decrease in hody weight gain among
animals of the 5000 ppm group.” In addition to the equivocal
chanqes in liver weinght, a statistically siqnificant decrease in
the absolute weight of the heart in males was observed at the
highest dose level. The toxicological significance of this is unknown.

11. Histopathology:

a. Nonneoplastic lesicns: Hepatocellular degeneration of the
liver was observed in both sexes at both tae 1000 and 5000 ppm
levels (see Table II). ‘The response increased with increasing
dosa. There was acute cellular swelling which was generally
centrilnhular, but was also more generalized in the most severe-
cases. In addition, a brown granular pigment was presznt muleg focally
in the midzonal reqgions of the hepatic lobules (it was present horh
intracellularly as well as intracanalicularly). A sinilar brown
pigment was also present within the tubular epithelial cells »f tae
kidney. The exact nature of the pigment could not be detenmnined,
although special stainiwy techniques were used.
Table II

CompoundRelated Nonneoplastic Les ions

Control 200 ppm 1000 ppm 5000 ppn

M F M F ! ¥ M £

Liver
Deceneration 0 U 0 0 2 1 H s

Mild

Moderate 2 1 3 )

Severe 1

Brown pigment G ] 0 ] 3 1 ) 5

Trace 1

“i 14 3

Modaratce 3 3

Severe 3 3

Kidney
Pigmentation 0 0 0 0 2 0 4 3
Trace 2 2 1
41 ld 2 2



b. Neoplastic lesions: No ¢ wipound-related neoplastic lesions
waere observed. i

12, Quality Assurance Measures: Multinle quality assurance inspections
w.ra conducted. The report was sijned and included a statement )
that the stidy was conducted aceoriing o the FDA's Good Laboratory .

Practices Requlations.

DISCUSSION: This study nenerally fo!lows what is recommended in the
FPA Testing Guicdelines. However, since the study was conducted during
the time when 6-month doj studies were acceptable as chronic studies,
the study will be accepted but will anly ' classified as CORE MINIMUM.
The NOEL is 200 ppm and the IOFL is 1000 ppm, nased upon hepatocellular
degeneration of the liver in both sexes.




83-3 (rat)

eviewed by: Pamela Hurley A
ection 2 . Tox. Branch (TS-769C) }’b%
4

acondary Reviewer: Edwin Budd ‘ ‘ .
ection 2 , Tox. Branch (TS-769C) ’ )

DATA EVALUATION REPORT

STUDY TYPE: Teratology - rats (83-3} TOX. CHEM. NO.: 25A

ACCESSI1ON NUMBER: 238638 ) MRID NO.: 06078624
TEST MATERIAL: Bioallethrin

SYNONYMS: d-trans Allethrin ' .
REPORT NUMBER: FDRL~Ba~79.20.04 v PR
SPONSOR: McLaughlin Sormley King Co.. Minneapolis, MN

TESTING FACILITY: Food and Drug Researca Laboratories, lnc.; Lab # 6059

TITLE OF REPORT: Teratologic Evaluation of d-trans Allethrin in Sprague-Dawley
Rats

AUTHOR(S): M. Knickerbocker and T.A. Re
REPORT 1SSUED: April 20, 1979

1DENTIFYING VOLUME: Volume 2> of 5, Tab 3A-10 . .

i/
CONCLUSION: This study was reviewed by J. Donherty {(Memo dated 10/17/79, see li’
attached). The reviewer agrees with the conclusion given at that it

time. Additions to the review are given on the succeeding pzge(s).

1= was concluded that d-trans allethrin was not a teratogen in rats _..;__ :

at tne dose levels tested. The NOEL for fetotoxicity could zot be
established because of the increased number of fetuses with rudimentary
14th ribs a= all dose levels tested. Maternal NOEL 125 mg/kz/day. g

Classification: CORE GUIDELINE o,

!

A. MATERIALS AND METHODS: .
1
!

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone (43.5:45.3)
pDescription: <¢lear, amber-colored liquid

Batch #(s), Other #(s): 1L7611; Code No. 198-79 .
purity: 92.5% : P
Source: McLaughlin Gormley King Co.

Yehicle (if applicable): corn oil

Positive Control(s) (if applicable}): aspirin
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2. Test Animals and/or Other Test Svstem (if applicable):

Species and Strain (sexes): Male and female Sprague-Dawley (BLU: (SD) BR)
rats

Age: Sexually mature

Weiaht(s): 230-250 g (fanales on day 0)

Source(s): Blue Spruce Farms, Inc., Altamont, N.Y.

Additions to the previously submitted review:
1. Procedures:

The level, 195 mg/kq/day was added after initiation of the study because the

300 mg/ky/day level was terminated due to excessive toxicity. The vehicle

control, corn oil was administered at a level of 10 ml/kg/day, the volume

administered to the animals treated with the test chemical. The positive e
control, aspirin, was administered as an aqueous suspension. When the dams
were sacrificed on day 20, tre urogenital tract of each was examined for
anatomical abnormalities as well. In addition, those dams which died prior to
tenninaticn were weighed and subjected to a thorough uterine examination.

Body weignts of the dams were recorded on days 9, 6, 9, 12, 15 and 20 of :
gestation. All animals were observed daily for clinical signs of toxicity.

At the time of sacrifice (or if the animal died or was sacrificed in moribund

condition), the following observations were recorded: nuaber of corpora e
lutea,ginnlantation sites, resorption =ites, live and dead fetuses, sex of ' I
fetuses and body weights of fzatuses. If possible, late resorptions were '
weighed and sexed. All fetuses were examined qrossly -for external abnormalities
and one-third of the fetuses from each litter were given detailed visceral
examinations using the Wilson free-hand technique. The remaining fetuses :
were prepared and exanined for skeletal abnormalities. e

2. Results: ;“, »

Significantly reduced body weight gains in the dams and significantly reduced
fetal weights were observad in the aspirin-treated animals. The fetuses from
the aspirin-treated groups also exhibited several skeletal as well as soft
tissue adnormalities.




DATE

sUBILCT:

FROM

10

UNITL. STATES ENVIRONMENTAL PROTEL . ION AGENCY

October 4, 1979

EPA fi]o No. 1021-1060, D-Trans Allethrin: teratogenic evaluation.

CASWELLF25A
Y. i
John bhoherty A ©, ’?/?7 @l O‘
Toxicolopy ich/HED r$S-769) \

Franklin Gee
Product Manager#17/RD (TS~767)

Conclusion:

The teratology study in rats has been reviewed and it is concluded that
d-trans allethrin is not a teratogen in rats at doses as high as 195
mg/kg/ day (highest level tested).

However, at all test levels there was a significantly increased nunber of
fetuses with rudimentary 14th ribs. This 1s considered a possible
fetotoxic effect and no NOEL is established for this effect.

Toxicology Branch requests information on the detaiied history of this
lesion (rudimentary l4th ribs) in the strain of rats used for this study
to determine if this effect is allethrin dependent.

Teratologic Evaluation of D~Trans Allethrin in Sprague Dawley Rats.

Food and Drug Research Laboratories, April 20, 1979, Lab. No. 6059. (In
EPA accession No. 238638)

6 groups of female rats (28-34 per group) were used in this experiment.
The doses of d-trans allethrin (92.5%) used were 50, 125, 195 and 300
mg/kg/day. The group receiving 300 mg/kg/day was termlnated after the
first few doses because this dose was lethal to the dams. Vehicle control
and positive control (aspirin, 250 mg/kg/day) groups were also run.

The dams were impregnagted and treated by gavage on days 6-15 of
gestation. The rats were sacrificed on day 20 and the uterine contents
and the pups subjected to thorough examination.

Results (for controls, 50, 125 and 195 wg/kg/day d-trans allethrin)

1) The dams gained weight normally and were reported as not having
changes in general appearance and behavior. There were 6 deaths in
the high dose group (195 mg/kg).

2) There were no differences in pregnancy, implantation, numbers of dead
or live fetuses, or number of resorption sites/dam reported.

EPA FURM 1320-6 (HEV. 3-76}




3)

vt L

2)
There were no reported soft tissue anomalies in fetuses froo d-trans
allethrin treated dazs.
The single statistically significant abnormality reported for skeletal
development was a significant increase in the X of litters with

rudimentary l4th ribs at all doses of d-trans allethrin tested.

D-Trans Allethrin

Vehicle
Control Aspirin 50 mg/kg 125 pg/kg 195 mg/kg
10/5 58/17%* 18/10* 38/19* 34/15*

upper = number of fetuses affected.
lower = number of litters affected.
* gignificantly different from control.

There was also an Increased Incidence of incompletefossification of the
vertebrae at ajl levels of d-trans allethrin, but this was rot
statistically significant.

This 4s a CORE-GUIDELINES study.

TOX/HED:th:RD Initial EBUDD:9-21-79 Rewrite:Budd:sb:10/5/79
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ondary Reviewer: Edwin Budd

jewed bv: Pamela Hurley 84-2
tion 2 , Tox. Branch (TS-769C) X %'\ Chinese Hamster
Ay
tion 2 , Tox. Branch (TS-769C) /0\1,

DATA EVALUATION REPORT
STUDY TYPE: ~romosomal Aberration - CHL cells (84-2)
TOX. CHEM. NO.: 25 or 25A
ACCESSION NUMBER: Not given . MRID NO.: 00141534
TEST MATERIAL: Alletarin
SYNONYMS : Not sure which isomer this is

REPORT NUMBER: Mutatian Research 563 277-290. 1979

TESTING FACILITY: National Inst. of Hygienic Science, Tokyo, Japan

TI1TLE OF REPORT: Chromosomal Abzrration Tests on 29 Chemicals Zombined with S-9
Mix 1n Vitro ’

AUTHOR(S): A. Matsuoka, M. Hayasni and M. Ishidate
REPORT 1SSUED: Sept. 15, 1973
CONCLUS1ON: This study was reviesed earlier (see memo from M. Sochard to A.

Heywari (3/7785). The present reviewefr agrees «#ith the conclusions
of the previous reviewer (see additional comments below).
~lassification: UNACCEPTABLE

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: Alletharin (isomer ratios not given;.
Description: XNot given

Batch #(s), Other #(s): MNot given

Purity: Not given

Source: MNot given

Vehicle {if applicable): Either ethanol, DMSO or saline

2. Test Animals and/or Other Test System (if applicable)

Species and Strain (sexes}- Chinese hamster lung cells

additional Comments

There are other problems with this study that render it impossible to use as a
chromosomal aberration study for bioallethrin. First of all, the authors stated

that allethrin was tested. Technical Allethrin is different from technical
Bjoallethrin. No distinction was made. On this basis alone, the study is unusable
without further identification of the test chemical. Wo purities were given either.
the venicle used was unclear. 1% was one of 3 choices mentioned in the script of

the report. The study should be repeated, especially since the results were positivra.
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PEMORANDUM
Sl i-A

CURIECT: 1021-1217. c-trans allethrin (Eioellethrin) :
Mutageniclity ASSEYS
Tox. Chem. Ko. 254
(Related are Nos. 670, 613, 774)
FROM: ¥. R. Socharé, Ph.D. vy fadad v
Section 11, Toxicology Branch 91515

Eazarc¢ Evaluation Divieion (TS-76%2)

TO: A. Heyward, PN Team £17 -

Registration Divieion (TS-767)
TERU: E. F. Budd, fecticn Eead

cection 11, Toxicolcegy Brench

Eezars Evaluestion Divigion (TS-769) .
Fecistrant e

eSS P

McL.uclin Gorman ¥ing Company
£810 Tenth Avenue K.
Minneapolis, MN £5427

satsuoka, ~.; Hayeshi, M.; Ishidate, M. Jr. (1272)
Chromosomal Aberrztion Tests on 29 Chericals Combinec with
$-9 In Vvitro. Mutation Research, 66:277-290. Submitted as
part of Accession No. 252029.

Protocol:

2 croup of 29 chemicals which included &llethrin, was assayed
in CEL cells (chinese hamster lung cells) following treatment
with S-6 mix. Test chemicals were assayed &t three cifferent
Goces cf each, with cell cultures ané chemicels incubated with
chaking at 37 °C fer 3 hours. Cells were taen cultured in 6-cm
culture cishes for 2¢ hours longer. Cells were colcerid treztel,
prepered for microscopic examination on microscepe clides, and
stazined with CGiemsa stain. One hunéred well spreed metapheses
were counted. Chromosome aberrations were clessified es follows:
chromatid gzps, chromatic rrealks, chromatid or chromosomal exchanges,
ring formation and fragmentation, or pulverization of chromosomes.
Polyploidy was also sought and recorded. Results were recorded as
rnecative if less than 4.9 percent aberrations were seen including
2t high doses tested even if at sublethal concentrations.

A (+) was assigned to aberrations between 5.0 &and 9.9 percent
(suspicious). & peeitive weas ascignec¢ if #berrastions were &t 10
to 19.7 percent (+); 20 to 49.9 percent (+4+) and more than 50
percent was assicnec (+++). Controls included untreated &nd -



Resulte:

In the above syster, with S-¢ mi», &llethrin wes & strong
preative {(+44); at thne 77 percent level, with chremst ic czape,;
ctrovztisd breahe, chroretic or chromecsore exchanges, freacmentation
rulverirztion ol chroroeQmes erns ript fcrmaticn seen at & cdose-level
i v.003% naitl (no cther cose level results civen). The conclusion
wee thet under the caircumetznces reportec, &llethrin is rotegenic
vith £-0 nmix, Cince regulis are reported only for core dese level
¢f &llettrir, the stuis i€ concicerel cracceptable for rezalatory
;LY LEe .

Cnre Category = hot ecceptable.
- L]

e’



ewed by: Pamela Hurley A 84~2
jon 2., Tox. Branch (TS-769C) S
ry

ndary Reviewer: Edwin Budd - E.
ion 2 , Tox. Branch (TS-769C) Q{l . - Mouse
DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity (84-2) - Growthh Inhibition-in E. Coli, Reverse Mutation
in S. typhimurium and Mouse MMicronucleus

TOX, CHEM. NO.: 25A

ACCESSION NUMBER: 252029 MRID NO.: 00133570

TEST MATER]AL: Bicallethrin

SYNONYMS: d-trans Allethrin

REPORT NUMBER: RU-BA-79.27.12/A

SPONSOR: Roussel Uclaf, Romainville, France

TESTING FACILITY: Centre de Recherches, Roussel Uclaf, Romainville, France

F1TLE OF REPORT: Detection of a Mutagenic Potency of Bioallethrin
AUTHOR(S): M. Peyre, J.F. Chantot, L. Penasse, B. Vannier and R.-Glomot
REPORT 1SSUED: . December 27, 1979 » ; ’ ) »
IDENT1FYING VOLUME: Volume 2 of 5, Tab Ba-2

CONCLUSION: These 3 studies were reviewed previously (see memo from M. Sochard to
A. Heyward (attached)). This reviewer agrees with the conclusions
reached for two of the studies, but disagrees with the conclusions
reacned on the mouse micronucleus study. The stuodies indicate that
under the specified conditions for microbial assays, The E. Coli DNA
damage and repair tests and the Salmonella Ames tests for “forward
mutation were negative for Bioallethrin. iHowever, Salmonella strains
TA100 and TA1535 gave weak but positive results with netabolic
activation. The mouse micronucleus assay was negative under the
conditions of the bioassay.

Classification: The Ames study and the DNA damage and repair test were ACCEPTABLE
but the mouse micronucleus test was UNACCEPTABLE unless additional

data can be submitted {see comments on next page).

A. MATERIALS AND METHODS:

1. Test Corpound(s):

Chemical Name: d-trans chrysanthemic acid of d,1-allethrolone (46.5:45.5)

Description: Not given (solid?)

Batch $(s), Other #(s): B8L1461 (Ames), H 3565 batch 79 (mouse micronucleus)
E. coli assay - not given

purity: Not given

Source: Not given



Vehicle (if applicable): DMSO (Ames and E. coli): sesame o0il (micronucleus)

Positive Control(s) (if applicable): HN-methyl N'-nitro-N-nitrosoguanidine
(MNG) (B. coli): 2-Amj noanthracene, MNNG, 9-Aminoacridine, 2-nitrofluorene
{Ames); Triethylene melamine (TEM) (mouse micronucleus).

“omments:

This reviewer disagrees with the conclusion of the previous reviewer ¢n the mouse
micronucleus assay. There are three problems with the assay. First of all, TEM

was administered i.p.. As a positive control, it should havz been administered
orally, as bioallethrin was administered. Secondly, there is some confusion
concerning the dosage levels administered. Since no toxicity was observed, were
these animals the same strain as those for which the LDgg was reported? 1t should
have been stated as such. Thirdly, there was no evidence of toxicity, either
clinical signs with the animals or cytotoxicity. The study cannot be properly
evaluated without submission of additional data (it available). The data needed are:

1. Data concerning the ratio of PCE's to normochromatic erythrocytes, or some
other indication of possible toxicity. -

9. The strain of mouse in the quoted LDgg study.
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1021-1217. d-trans allethrin (Eioellethrin)
Mutacenicity Assays

Tox. Chem. No. 2532
(Related are Nos. €70, 613, 77A)

:. R. Sochard, Ph.D. il }«lwd .
: e - : 2%y
Section 11, Toxico.iogy Branch e1r‘
Ezzardé Evaluation pivision (TS-7€2)

L. Hevward, PM Team #17 .
Regcistration pivisicn (TS-767)
. R. Buéd, Section Head . A <r
Cection 11, Toxicelogy Branch K’, b
czzard Evaluaiion Division (TS-769) \-Q./(;/
' N
’ )
AN
/’f WhE
McLaugzlin Germen King Company ?1/:5’
££10 Tenth Avenue K. IS

Minneapolis, KN 55427

pPeyre, M. et al. Dated November 28, 1279, tUnpublished.

—

petection of 3 Mutagenic Potency of Bioallethrin. Kouegsel
vclef. (36 psges, Microbial Assays as well as Micronucleus

in Mice).

The Pevre et &l. ctudies indicate thet under the specified

concditions fcr the microbial assayvs, the E. coli DX2 damage
endé repeir tests and the Salmonella Ames tests for for-
ward mutztions were necative for bioallethrin. However,
Szlmonella ctrzins TA10C and 121535 gave weak but positive
results when metebolic activation (S-8% mix) was inclugec

in the assay. Eoth microbial assays were lore Category -

ACceptebles

assay

e €t . mOouse micronucleus, showecC tiozllethrin wes
micronuclei incuctien in borne marrow of mice

ire ¢ ical &% levels up to & ljethel Cose.

Cztenory: Acceptatle.
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pDctection of a Mutagenic Pctency of Biokllethrin.

1. Microbial Assays. 2. Micronucles teet in Mouse.
peyre, Moo Chantot, J.F.; Fenassc, L.; Vannier B.:
Glomct, R. Romainville, Dvcumber 27, 1979. 36 pages.
nocession Koo 25202%.

rrotecols

7. Micronial 1| XXX

a. E. coli Assays., Using Bioallethrin (Batch no. gL1461)

Growth jnhibition by allethrin was compared using
wild type E. coli and three mutant strains derived from the wild
type which are Geficient in certain repair mechenisms. E. coli
strzins, auxotrophic for tryptophan (trp~) with varying proficiency
in DXA repeir mechanisms were compared as matched pairs for inhibitiorn
tests with test chemical. Thus, strain WPy derived from the wilcd
type and having the genome trp . uvrat, exrt is unable to grow
without tryptophan; and proficient at excision DHNA repair and is
free of error—-prone rec~-dependgent DXA repair. Its counterpart is
ctrzin CMELlL, trp~, uvra~ and exrd”, deficient in excision-repeir
of Dia andé has the defect errcr-prone. rec-dependent DXA repeir.
E. coli strain WFp: thy &nd pol A" 1is unable to grow without
thymine &nd tryptophan, but is proficient for DNA pclymerase 1.

1ts counterpart is E. coli strain p3478 which is
a..xotrophic for trp~ and thy™ and in addition, is geficient in
DXz polymerase 1. The assay was$ done as follows: pilutions of
allethrin at 1250, 2500, and 5000 pg/ml were placec in wells cut
into agar plates which were inoculated with bacteria so &s to
obtain confluent growth. AS the chemical diffused through the
acar it contacted the bacteria, and growth inhibition w&s measurec,
following incubation of the cultures for 18 hours at 37 °C. The
positive control, N-methyl N‘—nitro—N—nitrosoguanidine (MEKRG)
shoulé give growth iphibition ratios petween the peirec¢ E. celi
greater than 1.0. The control antibiotic (chloramphenicol) shoulc

provice peired ratios of 1.0. A solvent control (DMSO) was inclucec.

Eiczllethrin was tested with &and without MA (meteholls
sotjvaticn with €-2 rix) in concentratlons renging . 7 2 ¢ 5,000 v
reyr plete. Mutent hacterie were genetical]y concstructel SO that £&<.
cerein het & cifferent genetic defect within & genome which cen k=
revertes to the wild type Dy 8 single metation. E-chemical—ind;:ed
metetion (reversicn) in &ny cr all streins iréicates & epecific
cenetic event. (Ciluticns of Bioallethrin in DMSO (solvernt) wers
€ecily precipitateé in cuiture meéium at concentrations of 200 -7
per piate snd ehove.) For the test, &3ér plates with rinimzl
meGium were overlaid with coft agar centaining aémixtures ol

PPt .
PeisT AYRIASLE ROPY

(X ]
be 558




g ]
s
‘N
\n

celected diluted test chemaical., selected csglrnonella vacteria,

with or without -9 mIX; separate plates were preparvad to provice
positive, negative, ©F vehacle { DVSC) controls. Four acar pletes
were preparec for cach c¢ilutaon per asgLay enc data ot taineg were

analyzed ueinz sta:ithcal netho3e . cLimonella ctraing Uses were
183, 12100, TAIZ3T, 121%3%, &nc TAYE .
b a.eronuclevs tesay -

Tric test 1€ nzsedé o©On obcervetions ++rat chromosome cemaqQe
may be acsessec from the nunder of polychrcmatic erythrocytes in
excess of . prmal in bone marrow of znimals exposed toO test
chemicals. Polychromatic cells (stainec blue with Giemsa stain)
are normally few in number., found in marrow. and represent those
erythrocytes which have not vet extrudec¢ their nuclei {normally.
such cells extrude thelr nuclei and are recognized as non-nucleatec
red-Giemsa staining erythrocytes). From experimental evidence,
znimals (mice) which héeve suffered chrormosome Gamacge some 30
hours following expcsure to chemicals will exhibit 2 cignificant
elevation in polychromatic cells., {founc ezsily in £ 24-hr oid
polychromatic cells).

Pretocel:

specific pathozen ¢ree, Swiss cD-1 mice, weiching 20 to
-30 ¢ were used. Groups of five males and sive. femzles were aérinis-
tered piczllethrinr (H3565, vatch 72) in cesarfe oil via the oral
route, in Lwo egual COsES 24 hours epart as £ollows: for mzles,
100, 200, ané 400 mg/kes for femzles, 75, .50, and 300 mg/kg- The
vehicle control was seseme oilkadministereé in two dose groups; On€
given 0.3 ml and the other 0.6 m1. The hichest doses were close
to the mouse 1LDgp (= 45 mg/ka in males anc 330 mg/kg in females).

The positive centrol wae triethylene melamine (TEM)., 2
kpnown mouse mutagen., which was zéministerec intraperitoneally in
two ecual coses, 24 hrs apart; total dosaoe was 0.25 mc/kc. Two
dose Qroups were set up, SO that 3 cose response relaticnship
could be observed, with meles and females injected i.P- with
0.125 or 0.250 rg/kZ - —fMv. Six hours zfter the seccnt CCses,

jmals were czcrificecC ans femuTs Gicsected oul. Bone MErrow

zn

cmzars were PrERE! 4 {Von regeburt and Schrmid, 1073 methol).,
which wWeTrs ctzirmes IN Hay—srunwald colutiorn &nc Giemsé etzinec.
Tw” thousend ;cly:ﬁzc:atac erythTOCYLES were examinel [ET erimzl.
cezristicel -mzlyzics WEE by the Dunrett tect.

l. wicreriel ressve ‘:EEST AVA“ABLE GQPY

Eioallethrin wae not mutacenic in the E. coli
inhititicr test {at treatment jevele cf 1220, 2500, anc 500U ve/ml;
yesults were NG gifferent from the solvent controls?.

-
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Frecitive controle usins MIAT wore catictactory; ratics ct 2.3, ’ v
ané 1.7 for. 50, 100, and 200 p g MXNNG were ohtained tor

1

’ a’.
. col)i p347E/W3110 and 1.6%, .32, end 1.28 for L. coli CME11/WT .

t . Czlrrrella 2ecaves
SR ae S TGN

lone of the €trasne tested without £-2 mix gave a
reverse mutation rate e€levaeled over the spontaneous reversion
rate. But with microsomal activation, strains TA1535 and TAl00
yielded numbers of mutants sor which means were in excess of the
spontaneous reversion rate. €n statistical analysis mean values
were at a low order of sign:ficance, (69% versus the usually accepted
95%). The results showed c-Trans allethrin not to be mutagenic in
the Ames test with strains TAl1537, TAR1538, and TA98 with and withcut
v2. Salmonella strains TAl00 and TA1535 yielced numbers of mutants
in excess of controi values, only with Ma; the mutant frequency
wze not statistically significent, (but rzy be meaningful--refer
te commentary below).

Ccre Catezccy - Acceptable.

C. Mouse Micrcmucleus Test Results:

Obscervations indicated no ceaths in.any group; and
no a2iverse effects were noteZ which coulcd be related to the test
chemical. Both males and femzles of the 2llethrin treated groupc
showed no elevation in numbers of polychromatic erythrocytes over
the values obtained with veticle-control croups. 1In contrast,
the positive TEM contrcls fzr males and females showec clear cut
dose response curves, with results positive at the p < 0.01
jevel of statistical significance. Under the circumstances of

the assay, d-trans allethrin was not mutagenic.

Core Categcry - Acceptable.




Reviewed by Pamela Hurley

Section 2 . Tox Branch (TS-769C) ' Q?
n,
v

31-1 (rat)

Secondary Reviewer Edwin Budd
Section 2 . Tox Branch (TS-763C)

DATA EVALUATION REPORT

STUDY TYPE: Acute oral toxicity - rat (81-1) TOX. CHEM. NO.: 25A
ACCESSION NUMBER Not given ’ MR1D NO 00151480
TEST MATERIAL- Esbiol

SYNONYMS: o-L.ioallethrin

STUDY NUMBER(S)- RU-SB-79830/A

SPONSOR: Roussel Uclaf, Romainville. France

TESTING FACILITY: Toxicology Dept., Roussel Uclaf. 102-109, Route de Noisy-le—
Sec 93230 Romainville, France

TITLE OF REPORT: Esbiol. Acute Oral Toxicity Study in the Rat

AUTHOR(S): L. Audegond, E Collas and R Glomot

REPORT 1SSUED: November 5. 1979

1DENTI1FYING VOLUME: Volume 4 of 5, Tab SBA-3

CONCLUSION: LDgqo for males is 574.5 mg/kg (399.6-742.1 mg/kg) and LDgg for
females is 412.9 mg/kg (219.4-537.0 mg/kg) -

Toxicity Category: 11
Classification: CORE GUIDELINE

A. MATERIALS AND METHODS:

1. Test Compound(s)-

Chemical Name: d-trans chrysanthemic acid of d-allethroleze (90%) and d-
trans chrysanthemic acid of l-allethrolone (5%)

Description: Mot given

Batch #(s), Other #(s): Neuville 7L 1193

Purity: Not given

Source: Not given

Vehicle (if applicable): Polyethyleneglycol 200

2. Test Animals and/or Other Test System (if applicable)

Svecies and Strain (sexes): Male and female CDl1 Spragu= Dzwley rat

Age- Not given

Weight(s): 100-110 grams

Source(s) 1F.A CREDO breeding colony, 69210 St. Germain Sur L'Arbresle,
France




3. Procedure:

The acute oral toxicity of Esbiol in polyethyleneglycol 200 was determined
in maje and female rats by testing them with a constant volume (10 ml/kg)
by gavage at the following dose levels: 350.C, 507.5, 735.9, 1067.0 and
1547.2 mg/kg. Ten animals/sex were selected for each dose level. The
animals were observed frequently for clinical signs of toxicity during

the -lay of dosing and twice daily thereafter for up to 14 days. 3Bodyweights
were measured on the day of dosing, weekly thereafter, and at death. All
animals, whether sacrificed at the end of the observation period or
sacrificed in moribund condition during the observation period were
subjected to a complete gross necropsy . LDsg's and the 353% confidence
intervals were calculated by the method of Finney adapted to a PP8
pProcessor. :

RESULTS:
The following table summarizes the mortality data:

Nhse Levels (mg/kg)

350.0 507.5 735.9 1067.0 1547.2

Mortaliiy
[ ]

Males 1/10 5/10 8/10 8/10, 9/10

3/12 8/10 8/10 9/10 10/10

|
|
|
'
}
Females 2

Most of the animals died on the day of dosing. The list of clinical signs
included intense grooming behavior, preconvulsions, tremors, hyperexcitability,
laboured respiration, epistaxis, clonic convulsions, ptosis, hypotonicity,
piloerection and locomotior. difficulties. The bodyweight gain of all animals
alive at the end of the obsarvation period was normal. In males, a slight
loss of bodyweight for all animals that died was observed. In females,

a loss of weight between 7-% grams was observex] in the 350.0 and 1067.0 mg/kg
groups and a slight loss of nodyweight was observed in the highest dose group.
Gross necropsies of these animals revealed the following findings: congestion
in the stomach (usually fundus) and areas of hemorrhage in the stomach and other
organs. The oral LDgg's ware calculated to be 574.5 mg/kg (399.6-742.1 m3/kg)
for males and 412.9 mg/kKg (219.4-537.0 ma/kqg) for females. :

DISCUSSION:

This study appears to be adejuately conducted and reportad. Core classification
is CORE GUIDELINE.




Reviewed by- Pamela Hurley 81-4 (rabbit)

Section 2 . Tox  Branch {1S-769C)
Secondary Reviewer: Edwin Budd
Section 2 , Tox. Branch {Ts-769C)

CATA EVALUATION REPORT
STUDY TYPE: Primary Eye lrritation -~ rabbit (81-4)
TOX. CHEM. NO.: 25A |
MRID NO.: 00151466
TEST MATERIAL: Isbiol
SYNONYMS: s-Bioallethrin
STUDY NUMBER(S): OU-SB-75.03 22/A
SPONSOR: Not given

§£§21NG_FACIL)TY- Biological Laboratory. Central Research Laboratory, Japan
Mosquito Coil Co . Ltd .

TITLE OF REPORT- irritant Effect of Esbiol and Allet' -in on the Eye Mucosa of
the Rabbit

AUTHOR(S): Y Sakamoto K Matsumotec and H Ogami

REPORT 1SSUED: March 22 1975

IDENTIFYING VOLUME: Vol. 4 of 5 Tab SBA-9

CONCLUSION: Esbiol appears to be a minimal jrritant under the conditions of the
study. however, the results were written in such a way that they ar=
not useful for comparison purposes with similar tests.

Toxicity Category: WN/A

Classification: CORE SUPPLEMENTARY pending submission of scoring method for
test design. :

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d.l-allethrolone (95:5}
Description: Not given

Batch #(s). Other #(s): ©Not given

purity: Technical grade (% not given)

Source: Hot cgiven

vehicle (if applicable): <Torm oil

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Japanese White Rabbits (male)
Age: Mot ziven :
Weigat(s): 2.02-2.51 kg



Source(s): Not given

3. Procedure:

Three rabbits were used per group. One eye received corn oil (diluent).
The other eye received the test solution (0.1 ml) and the eyelids were
securely held for 10 seconds. The following dose levels were used:
undiluted Esbiol and a 50% dilution with corn oil. The conjunctiva,
shape of the iris and reflex functions were continuously observed for 1
hour after application and at 2, 5, 24, 48 and *" hours following
application. The eyes were also examined with an ophthalmoscope. No
scoring procedure was used, but the effects upon the conjunctiva, iris
and cornea were recorded using the following symbols: normal, very slight,
slight and moderate.

B. RESULTS:

No effects were observed in the eyes treated with corn oil. Following
application of Esbiol, the nictitating reflex repeatedly occurred for
approximately 10 minutes and the eye remained closed for 5 hours. Slight
typeremia of the conjunctivae was observed, but recovery occurred by 48 hcurs.
Tearing lasted for 5 hours. Very slight sebum secretion was observed in 1
animal given undiluted Esbiol. This animal recovered by 48 hours.  There
were no other abnormalities observed. The results indicate that Esbiol has a
low irritant effect since abnormalities of the iris or cornea did not occur
and the reflex functions were normal.

DISCUSSION:

Although the study did use a method to indicate the severity of the effects,
these were not scored in any fashion. It would be difficult to campare the
results of this study to any other scored studies. Therefore, the study
falls into the category of CORE SUPPLEMENTARY until the submitter submits a
method for scoring the effects.



Reviewed by Pamela Hurley \ 31-5 (rat rabbi

Section 2 Tox Branch (TS-769C;) épéﬁ

Secondary Reviewer: Edwin Budd A
Section 2 . Tox.- Branch (TS-769C) 2$5\

DATA EVALUATION REPORT
STUDY TYPE: EFrimary Dermal lrritation - rats and rabbits (81-5)
TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRIP NO.: 00151465

TEST MATERiAL: Esbiol

SYNONYMS: S-bioallethrin

STUDY MNUMBER(S): SU~-3B~75.07.24/a
SPONSOR: HNot given

TESTING FACILITY: Juno Medical Research Facilities, Shinshu University Medical
School

TI1TLE OF REPORT: Esbjol Skin lrritant Tests in Rabbits and Rats

AUTHOR(S): J. Motoyama, T. Yanadaira, A. Sakai, T. Minakami

REPORT 1SSUED: July, 1975 .

IDENTIFYING VOLUME: Volume 4 of 5, Tab SBaA-%

CONCLUSION: Esbiol did not appear to be dermally irritating tec eitaer rats or
rabbits under the conditions of the study. Hewever, this study is
CORE SUPPLEMENTARY due to unusual test desijn.

Toxicity Cacegory: 1V

Classification: CORE SUPPLEMENTARY due to inadequate reporting and to unusaal
test design

A MATERIALS ANC METHODS:
1. Test Compound(s)-

Chemical Name- J-trans chrysanthemic aci@ of (d,l)-allethrolone {33:
Description: Not given

Batch #(s). Other #(s) Not given

Purity: Not given

Source: Esbiol Research Ccmmittse

vehicle (if applicable): Corn oil

wr

)

2. ‘Test Animals and/or Other Test System (if applicable)

Species and Ztrain (sexes) Shizuoka Wistar rats and Nagano Wnite rabbits
male and female

Age: 5 weeks (rats)

Weight{s) 66-79g (rats) and aporoximately 3 kg (rabbits)

Snurce(s)- Not given -
e ?1

(56T avkiLhgi EOF




B.

3. Procedures:

Three groups of 5 male and 5 female rats and 3 groups of 3 male and 3
female rabbits were used for the test. The rats were administered either
undiluted Eshiol, a solution diluted by 5 times or a solution diluted by
25 times with corn oil. The raobits received either undiluted Isbiol, a
solutior. diluted by 10 times or a solution diluted by 100 times. Each of
the animals were shaved on the dorsal portion of their bodies. The rats
received 0.1 m1/100 g bodyweight of the material and the rabbits received
0.5 m1/100 g bodyweight of the material. The treated areas were covered
with plastic film and irritation was determined by the occurrence of
erythema, edema or incrus.:tion after a period of 24 and 72 hours. No
other details were provided. It was ambiguous as to when the material was
removed.

RESULTS:

There did not appear to be any dermal irritation. All the values for erythema
and edema were zero. In the rat, the material appeared to be dermally toxic
because all the animals died after 36 hours and thus the values could not be
read. This was not the case for the rabbit. PIS=0,

DISCUSSICN:

It appears that there may have been a mistake in the amount administered to
the rabbits. If one calculates how much material they received from this
data, the rumber is 15 ml ! That is far toc much material to pour on the
animals. Also, it is unknown as to when the material was removed. If it was
never removed, then that may be part of the reason so many rats died ~rior to
termination of the test. No information was submitted as to how much of .2
hody surface area was shaved. It does not appear that this material is
dermally irritating, however, the.study can only be catecorized as CORE
SUPPLEMENTARY .




-
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Reviewed by: Pamela Hurley _ " sz=1 \rau)
Section 2 , Tox. Branch (TS-769C)

Secondary Reviewer: Edwin Budd \g/\
Section 2 , Tox. Branch (TS-769C) \\1”’
\

DATA EVALUATION REPORT

STUDY TYPE: Subchronic Oral - Rat (82-1) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRID NO.: 00151470

TEST MATERIAL: Esbiol
SYNONYMS: $S-Bioallethrin

STUDY NUMBER(S): SU-jSB—75.U7.l9,/A

SPOISOR: not given

TESTING FACILITY: Shinshu University Medical College, Japan

TITLE OF REPORT: The Results of Subacute and Chronic Toxicity Tests in the hat
(6 month study)

AUTHOR(S): I. Motoyama, T. Yanagidaira, A. ' .ai and T. Mirakami
REPORT ISSUED: July, 1975

IDENTIFYING VOLUME: Volume 5 of 5, Tab SBa-13

CONCLUSION: No statistically significant toxic effects were noted in any of the
‘ treated groups when compared to controls. NOEL: 0.3% in diet .(males)
and 0.15% in diet (females).

Classification: CORE SUPPLEMENTARY. See discussion.

A. MATERIALS AND METHODS:

1. Test Corg)ound(s):

Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone (95:5)
Description: Not given

Batch #{s}!, Other #(s): MNot given

Purity: 95%

Source: Not given

9. Test Animals and/or Other Test Systvem (if cpplicable}:

Species and Strain (sexes): male and female Wistar cats

Age: 4 weeks

Weight(s): Not given

Source({s): Shizuoka Prefecture Experimental Animal Agricultural Associaticr




- 3. Procedure:

a. Dietary Preparation (if applicable): Details not given
Frequency of preparation: HNot qiven
Storaqge conditions: Not qiven
- . Stability Analyses: WNot done
AN Honogeneity Analyses: Not done
) / Concentration Analyses: Not done
’ b. Basis For Selection of Dosage ~ svels:
Not given
c. Animal Assignment and Dose Levels: Two studies conducted concurrently
{a 6-month feeding study and a 99-day study). Same dosage levels used.
Test Dose Administered Main Study - Either 6 Montns
; Group Percent in dist or 90 Days
/. , _ male and female
Contr. 0 , 5 (90 days), 1G (6~month')
1 G.01 (male), 0.005 (female) 5 (90 days), 10 (6-month)
2 0.03 (male), 0.01 (female) 5 {90 days), 10 (6-month?
3 0.1 (male), 0.03 (female) 5 (90 days), 10 (6-month)
4 6.2 (male), 0.15 (female) 5 {90 days), 10 (6-month}
3. Procedures for Studies Other Than Feeding and/or Additions,
K Changes in Feeding Study: None
e 3 e. Clinical Observations and Mortality: Twice daily

f. Body Weight Determinations: Paily, days 1-10; every 10 days thereafter
(90-day study), every 20 days thereafter {6-month study)

g. Food and/or Water Consumption: When animals weighed

h. .Ophthalmological Examinations (if applicable): WNot done




i. Clinical Pathology: (*) recommended by Guidelines

1) Hematolcgy:

Collection times for blood (including # of animals):
At completion of either 90-day or b-month study

The following CHECKED (X) parameters were examined:

X X

{x| Hematocrit (HCT)* | | Mean corpustular HGB (MCH)

) | X Hemoglobin (HGB)* | Mean corpustular HGB conc. (MCHC)
S X Leukocyte count (WBC)* | % Mean corpustular volume (M_V)

' 1X| Erythrocyte count (RBC)* |
i Platelet count* ) |
| | Total plasma protein (TP) |
1x| Leukocyte differential count* |

2) Clinical Chemistry:

The following CHECKED (X) parameters were examined:

x | X
. Electrolytes: Other:
) | | Calcium* | | Albumin*

. { | Chloride* | Blood creatinine*

1 Magnesium® 1 X Blood urea nitrogen*
B | Phosphe?rus* | X Cholesterol?*
i Potassium* ! Globulins
i | Sodium* |xi Glucose*
Erzymes: i | Total bilirubin*

ixi alkaline phosphatase 'x Total protein*
! Cholinesterase |X Triqglycerides
! Creatinine phosphokinase* 1x|{ Protein fraction
‘, Lactic acid dehydrogenase
| Serum alanine aminotransferase {also SGPT)*
{

Serum aspartate aminotransferase (alsec SGOT)*

xR




e j.

3) Urinalysis :'

Collection times for urine (including # of animals):
At completion of 6-month study.

The following CHECKED (X) parameters were examsined:

o X
I Appearince* b Glucose:
Volume i Ketones
; { Specific gravity* ! i Bilirubin*
i | pH Blood*
i { Sediment {(microscopic)* % g Nitrate
1%{ Protein* | | Urobilinogen !

Gross Necropsy:

Animals (groups) which died or were sacrificed in moribund condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to canplete gross pathclogical
examinations:

No deaths or sacrifices prior to temination of studies.

Animals (groups) sacrificed at the end of the treatment/observation
period which were subjected to complete gross patholcgical examinations: -

All animals.




& S ' "t

k. Histopathology:

Animals (groups) which died or were sacriticed ia moribund condiiion
and/or were sacrificed as part of an irterim group prior to the end
of the exposure period and were subjected to microscopic examiration:

None.

Animals (groups) which were sacrificed at the end o. the
treatment /observation period and were subjected to microscopic
examipation:

90-day study: 4 controls/sex, 3 mid-dose animals/sex, 2 high dose
animals/sex. 6-month stucdy: 7 controls/sex, 5 mid-dose animals/sex,
3 high dose animals/sex.

CHECKED {X) tissues were preserved for histopathological
examination and (¥X) tissues were weighed upon removal from the
animal. The (*) tissues were recommended by the Guidelines.

X X X
“Digestive systam “Cardiovasc. /L mat. “Neurologic
Tongue . i Aorta:r 1xx| Brain* (cerebrum, cerebellum)
Salivary glands ixx| BHeart Per.ph. nerve®
Esophagus* } x| Bone marrow* { Spinal cord (3 levels)*
Stomach® i Lymph nodes® i Pituitary®
| Duodenum* 1%x| Spleen* i Eyes (optic n.)*
Jejunum® (x ~intest.)|xx| Thymus* - Glandular
Ileum* Urogenital i x| Adrenals*
| Cecum* XX Kidneys™ i Lacrimal gland
i Colon* i Urinary bladder* Mammary gland*
| Rectum* jxx| Tes tes* Parathyroids*
| XX Liver* | Epididymides t xi Thyroids*
| Gall hladder* 1 Prcstate Other
ix | Pancreas* | Seminal vesicle i Bone*
) Respiratory | XX Ovaries i Skeletal muscle*
’ i Trachea* i Uterus* ! Skin
jxx} Lung* i All gross lesions

~and masses

-

i. Statistical Rnalyses: Not stated.

B. RESULIS:

1. Dietary Preparation: Not done

2. Clinical Observaticns and Mortality: No deaths in either study. UNo
clinical s3igns related to treatmernc. :

3. Body Weight Determinations: A slight inhibition of weight gain in the

highest dose group {hoth male and female, 90-day). In 6-month study,
inhibirion of weight gain in males of highest dose group and slight




inhibition in second highest group. In females, slight inhibition in
weight gain in both highest does levels. Differences not significant
(not stated whether or not this applies to all groups;.

4. Food and/or Water Consumption: No differences between control and treated

qroups (according to authors).

5. Ophthalmological Examinations: Not done

6. Hematology: No significant differences found {according to author, not
known what statistics used).

7. Clinical Chemistry: In both studies, BUN was somewhat high in male high
dose and in female 0.03 and 0.15% dose groups. In the 6-month study, the
female 0.01% group was slightly high as well. The authors state that the
values were all within nommal limits. In the 6-month study, SGPT was
somewhat high in the high dose males and females. The differences were
not significant, however (according to author).

8. Urinalysis: No differences noted.

9. Gross Pathology: No gress abnormalities nbserved.

10. Organ Weights: No significant differences between doszd and treated
groups in either study.

11. Histopathology:

a. Nonneoplastic lesions: No changes related to treatment were noted.

b. Neoplastic lesions: No changes related to treatment were noted.

12. Quality Assurance Measures: Not done.

DISCUSSION:

This study is classified as CORE SUPPLEMENTARY. The following list gives
some of the reasons:

1. Although some information can be obtained from the studies (a 6-month
and a 90-day studv) histopathology examinations were conducted on too
few animals (at the most, 7/10 control animals of each sex, 5 animals
of each sex from the intermediate dose levels and 3 of each sex from
the highest dose level). .

2, No dietary analyses were conducted.

3, Hematology and clinical chemistry studies were only conducted at
terminatior of the studies. No baseline data was obtained.

4. No ophthalmological examinations vere conducted.




6.

The following orgz -5 that have been suggested for histcpathological
examinations in the Guidelines were not examined: pituitary, parathy -
roid (thyroid was examined, so th's may have been included), sal Xy
g'ands, urzrus, aorta, esophagus, stama h, urinary biadder, lymph
ncde and perinheral nerve. In =adition, it is unknown as to which
sections of the intestine were examined.

J+ is unknown as to what stetistical ana.iyses were conducted. The
data could nc- be verified.
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Reviewed by: Pamela Hurley

Secondary Reviewer-

2 o

gsection 2 . Tox. Branch (TsS-769C)

Section 2 ., Tox Branch (TS-769C) }%\
Edwin Budd %’9

STUDY TYPE:

DATA EVALUATION REPORT

Inhalation - Subacute (1 month) - Rats and Mice

TOX. CHEM. NO.: 25A

ACCESSI1ON NUMBER Not given ) MR1D NO. 00151467

TEST MATERIAL- Esbiol

SYNONYMS: S-Bioallethrin

STUDY NUMBER(S)- OU-SB-75.05 27/A

SPONSOR: Not given

TESTING FACILITY: Central Research Laboratory, Japan Mosquito Coil Co.. Ltd.

TITLE OF REPORT: Esbicl Subacute Inhalation Toxicity Tests in the Mous= and Rac

AUTHOR(S): Y. Sakamoto, K. Matsumoto, H. Ogami, M. Yoshimura, N. Sano and T.
Shimada

REPORT I1SSUED: May 27, 1975

I1DENTIFYING VOLUME: Volume 5 of 5, Tab SBa-10

CONCLUS1ON:

This study is classified as CORE SUPPLEMENTARY. The animals were
exposed to an aercsol of the substance for periods of 2 hours/day, 6
days/week for one month. No particle size analyses were conducted
so that it was unknown as to what particle sizes the animals were

being exposed to. Esbiol was dissolved in deotomisol at concentrations

of 0.5%, 2.5% and 5% and tested in the animals as an aerosol. The
results indicated that clinical signs of toxicity included excitation.,
tail raising, jumping, salivation and sliaght trembling in the mcuse,
and slight salivation and nasal hemorrhaging in the rat in the 2.5%
and 5.0% groups. One female mouse in the 2.5% group and 4 female
mice in the 5% group died. WNo significant histopathelogical changes
were noted in these animals when compared to controls No other
signs of toxicity were noted. The clinical signs of toxicity in
mice were observed daily during exposure and some continued after
completicn of exposure, but not during the next day. 1In rats, the
nosebleeds and salivation disappear=d after 3 weeks.

82-4 (rat mouse)



Reviewed by: Pamela Hurley 83-3 {rat)
Section 2 , Tox. Branch (TS-769C)

Secondary Reviewer: Edwin Budd \}\Qg\
Section 2 , Tox. Branch (Ts~-769C) W

DATA EVALUATION REPORT

STUDY TYPE: Teratology - Rats (83-3) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given ¥RID NO.: 00151471

TEST MATERIAL: Esbiol
SYNONYMS: S-Bi oallethrin
STUDY NUMBER(S) cp-SB-75 02 28/A
SPONSOR: Not given
TESTING FACILITY General Reseafch Laboratory Chugai Pharmaceutical Co . Ltd
TITLE OF REPORT: Esbiol Teratological Tests Results in Rats and Mice
AUTHOR(S): N. Shioda, O Sugiyama. Y Takagaki
REPORT 1SSUED: February. 1975
I_DEN’glFYING VOLUME - vYolume 5 of 5 Tab SBA-14
CONCLUS10N: Under the conditions of the study 1t appeais =nat Bsbiol is nct
teratogenic at the dose tevels tested. Maternal toxicity NOEL 2.325
ml/kg  Fetotox. NOEL 0.1 ml/kg
Classifization: CORE SUPPLEMENTARY. - See discussion
A. QA_TERIALS AND METHODS -
1 Test_Compound(s) -
Chemical Name: d-trans chrysanthemic acid of 4,1, allethrolone {93:5)
Description: Oily liguid with a high specific gravity
Batch #(s), Other #(s): Not given
Purity: Not given
Source: WNot given

Vehicle (if applicable): Olive oil

2. Test Animals and/or Other Test System (if applicadle):

Species and Strain (sexes): Wistar-Imamichi rats

Age: Mature male and female rats

Weight(s): 270g (female rats)

Source(s): Experimental Animal Center of Research Laboratory



3.

Procedure:

A preliminary study was conducted with mature male and female rats and
with pregnant rats in order to detemmine the dosages to be used in the
main study. Esbiol was diluted with olive oil using two dilution ratios,
a 20x dilution and a 40x dilution. All the test groups were dosed by
gavage, once per day for 6 days (days 9-14 of the pregnant rats). The
male rats were dosed orally with 0.1, 0.2 and 0.4 ml/kg Esbiol (20x
dilution) and with 0.1, 0.2, 0.4 and 0.8 ml/kg Esbiol (40x dilution).
The female rats were dosed with 0.025, 0.05 and 0.1 ml/kg Esbiol (20x
dilution) and with 0.05, 0.1, 0.2 and 0.4 ml/kg Esbiol (40x dilution).
The pregnant rats were dosed with 0.2 and with 0.1 ml/kg Esbiol (20x
diluticn) and with 0.2 ml/kg (40x dilution). Six-day oral LDgg's were
estimated from these preliminary test results. Based upon results from the
preliminary study, the following dose levels were selected for the main
study: 0.025, 0.05 and 0.1 ml/kg Esbiol (40x dilution). Control animals
received 4 ml olive oil per kg body weight.

Mature young healthy female rats were selected for the main part of the
study, They were confirmed to have undergone at least 2 sexual cycles.
The females were placed together with mature male rats of the same strain
in the evening. The following morning they were examined for the presence
of sperm in the vagina. This day was considered to be day 0 of pregnancy.
The following numbers of pregnant animals were tested: 0.2 ml/kg (prelim.
study) - 11, 0.1 ml/kg - 22, 0.05 ml/kg - 23, 0.025 ml/kg - 21 and Oml/kg
21 animals. Esbiol was administered by gavage at the dose levels listed
above on days 9-14 of pregnancy. Bodyweights of the dams were determined
on the day of mating and on days 3, 6, 9-15, 18 and 21 of pregnancy.

They were observed daily for clinical signs of toxicity. On day 21, the
dams were sacrificed by cervical dislocation and grossly examined. The
following organs weights were measured: liver, spleen, kidneys, ovaries,
adrenals, thymus, pituitary, uterus and intestine (stomach to rectum).
The viable fetuses were given external examinations, kilied by ether
anesthesia and given internal gross examinations (no details given). The
following observations were recorded: number of implantation sites,
embryonic and fetal deaths anl viable fetuses; the sex of the fetuses:
the viable fetus weights and placenta weights; external abnormalities and
skeletal abnormalities. In addition, the death rate, sterility rate (%
which did not conceive) and pregnancy maintenance rate {% which did not
ahort) were recorded for the dams in each dose level.

B. RESULTS:

1.

Maternal Toxicity

Death rate, sterility rate and pregnancy maintenance were similar for
controls and all treated groups in the main study. At a dose level of
0.2 ml/kg used in the preliminary study, death rate was significantly
elevated and pregnancy maintenance rate was significantly depressed (if
compared to controls from the main study). Sterility rate was similar to
that found in the main study for all groups. Clinical signs of toxicity
appeared in almost all the dams at the 0.1 ml/kg dose level. Tremors,
salivation, piloerection,.blood-like discharge from the eyes and increassd



C.

hype::sensitivity to sound stimulus were observed in these animals 1 to 2
hours following dosing. The tremors dicappeared 2-4 hours following the
initial dose, but pecame more marked as the number of times of dosing
increased. One animal from the 0.1 ml/kg group died on day 6 and one
animal from the 0.05 ml/kg group died on day 2. Hypert:q)lxy of the liver,
roughness of the liver parenchyma and congestion of the brain and heart
were noted in these animals upon autopsy-. The results of the preliminazy
test with the pregnant -ats dosed at. the 0.2 ml/kg level were mixed in
vith the results from the main study . Bodyweight gain was not inhibited
in any of the treated groups (except in the 0.2 ml/kg group when included
with the main study results). No significant differences in the organ
weights of any of the treated groups were noted (except in the 0.2 mi/kg
group which indicated atrophy of the thymus}.

In all of ihe dosed groups used in the main study, there were no signifi-
cant diffezences in the treated animals versus the controls with respect

to number of implantations, number of viable fetuses, frequency of embryonic
(fetal) death, lethality with respect to sex or placental weignt. There

was a tendency rowards inhibition of viable fetal body weight with
jncreasing dose. however, the differences were not statistically significant
with respect to the control group. There were no external abnormalities

in any of the groups in the main study. In the preliminazy studv, one

dam in the 0.2 ml/kg group had 1 fetus with cleft palate and 7 with a
~educed number of digits. The report only contained 1 summary table on
skeletal abnormalities. The table listed total number of fetuses with
abnomalities/dose 1evel and the nuber of fetuses with either cervical:
thoracic or lumbar abnormalities/dose level. The abnormalities included
incamplete ossification of certain vertebrae. fusions of certain vertebrae,
asymmetzy and transformaticn of lumpar into thoracic vertebrae. One
variation which appeared to increase with increasing dose wAas transformation
of lumbar yvertebrae to thoracic vertebrae: (45/230 (control). 48/221
(0.0625), 66,222 (0.05), and 1047246 (0.1 ml/kg)). The authors stated.

»In consideration of the frequency and severity of each type of abnommality ,
and the fact that compounded skeletal abnormalities, with the exception

of campounded abnormalities of a variant formation, only occurred irl

fetus (0.2 ml/Kg group:, preliminary study: fusion of the right 1lst and

2nd thoracic vertebral arch + fusion of the 11th and 12th -ibs), Esbiol

does not appear to have a particularly great great effect on the process

of skeletal formation in the fetus.” In examining the data, it appears

that the authors may be correct in their conclusions, however, One table

is insufficient in order to verify +heir statement.

DISCUSSION:

This study had a aumber of problems. The following is a list of questions
and/or deficiencies:

1.

Results from the preliminary study were mixed in the the results from the
main study. This is not good science and should not be done. Results
fvom two separate studies conducted at two different times should not De
compared. There aze too many variables involved.

The pregnant animals were only dosed from day 9 to i4. The Guidelines

3



state that they should be dosed froum days 6~15. Dosing from days 9-14
may cause some important data to be missed.

3. There were no details as to how the soft tissue examinations were conducted.
There were no tables on soft tissiue examinations either. Someone reviewing
the study would not know what was examined and what was not.

4. There was no indication that the investigators examined the heads. This
is important. An observed cleft palate in the gross external examination

should have heen verified by a skeletal abnormality. It was not mentioned.

5. There were no details in the skeletal abnormality tables. One cannot
tell which fetuses were examined for what abnormality or whether or not
one fetus had multiple abnormalities. The table is insufficient.

6. Corpora lutea were not counted. This is necessary in order to tell whether
or not there were any pre-implantation losses (although it is not likely
that this would have happened in this case because the dosing was started
so late).

This study is classified as CORE SUPPLEMENTARY since some information can be
obtained from it, although it is not adequate as a teratology study.




Reviewed by Pamela Hurley . : 83-3 (mouse)
Section 2 . Tox Branch (TS-769C)
Secondary Reviewer: Edwin Budd

Section 2 , Tox. Branch (TS-769C)

DATA EVALUATION REPORT

STUDY TYPE: Teratology - Mice (83-3) TOX. CHEM. NO.: 25A

ACCESS1ION NUMBER: Not given MRID NO.: 00151471
TEST MATERIAL: Eshiol

SYNONYMS: S-Biocallethrin

STUDY NUMBER(S): CP-S5B-75.02.28/A

SPONSOR: Not given

TESTING FACILITY: General Research Laboratory, Chugai Pharmaceutical Co., Ltd.
TITLE OF REPORT: Esbiol Teratological Tests Results in Rats and Mice
RUTHOR(S): N. Shioda, O. Sugiyama, Y. Takagaki

REPORT 1SSUED: February, 1975

IDENTIFYING VOLUME: Volume 5 of 5, Tab SBA-14

CONCLUS10OW: Under the conditions of the study, it appeors that Esbiol is not
teratogenic at the dose levels tested. Maternal toxicity NOFL cculd
not be established. Fetotox. NOEL 0.1 ml/kg (HDT in main study!}.

Classification: CORE SUPPLEMENTARY. See discussion.

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of 4,1, allethrolone ($5:3)
Description: 0Oily liquid with a high specific gravity

Batch #(s), Other #(s): Not given

Purity: ©Not given

Source: Not given

Vehicle (if applicable}: Olive oil

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Tvcs mice

Age: Mature males and 80-100 day old females

Weight(s): 25-30 grams (females)

Source(s): Experimental Animal Center of Research Laboratory




3.

Procedure:

A preliminary study was conducted with pregnant mice in order to determine
the dosages to be used in the main-study. Esbiol was Giluted with olive .
oil using 3 dilution ratios, a 10x dilution, a 50x dilution and a 100x
dilution. The animals were dosed by gavage, once per day for 6 days

(days 7-12 of the pregnant mice). Each dilution ratio was tested with
either one or two doses of undiluted Esbiol : 1.0 and 0.5 ml/kg Esbhiol
(10x dilution), 0.1 ml/kg Esbiol (50x dilution) and 0.2 and 0.1 ml/kg
Esbiol (100x dilution).

Based upon results from the preliminary study, the following dose levels
were sclected for the main study: 0.05 and 0.1 ml/kg Esbiol (100x dilution).

Mature young healthy female mice were selected for the main part of the
study. They were confirmed to have undergone at least 1 sexual cycle-
The following numbers of females were used: 5(0.2 ml/kg), 29(0.1 ml/kg),
29(0.05 ml/kg) and 23 (controls). The females were placed together with
mature male mice of the same strain in the evening. The following morning
they were examined for the presence of a vaginal plug. This day was
considered to he day 0 of pregnancy. Eshiol was administered by gavage
at the dose levels listed ahove on days 7-12 of pregnancy. Bodyweights
of the dams were determined on the day of mating and on days 3, 6-13, 15
and 18 of pregnancye. They were observed daily for clinical signs of
toxicity. On day 18, the dams were sacrificed by cervical dislocation.
The viable fetuses weIe given external examinations, killed by ether
anesthesia and given internal gross examinations (no details given). The
following cobservations were recorded? number of implantation sites,
embryonic and fetal deaths and viable fetuses; the sex of the fetuses:
the viable fetus weights and placenta weights; external abnormalities and
skeletal abnozmalities. In addition, the death rate, sterility rate
(animals for which implantation sites were not observed) and abortion
rate were recorded for the dams in each dose level.

B. RESULIS:

1.

Maternal Toxicity:

The results from the preliminary study were combined with the results
from the main study. No deaths occurred in the control and 0.05 ml/kg
groups (0/23 and 0/29; respectively). Two of 29 animals died in the 2.1
ml/kg group and 2/5 animals died in the 0.2 ml/kg group (from the
preliminaxy study). “linical signs of toxicity (tremors) occurred in the
two top dose levels. There was a tendency towards increased abortion and
sterility rate in all the treated groups. The authors state that they
were not statistically significant when compared to contzols, however,
they appear to be biologically significant. There were no differences in
body weight gains between the groups. Vexry little data was presented €O
support these statements.

o




2. FEmbryo/Fetotoxicity:

There were no differences between the control and treated groups with
_ respect to average number of implantations, the incidence of embryonic/fetal
deaths, the average number of viable vetuses, fetal body weight and sex
ratios, and the average weight of the placenta. One fetus with cleft
palate and hydrcocephalus and 1 with cleft palate alone were observed
out of 229 fetuses in the 0.1 ml/kg group. In the control group, 1 fetus
with an abdominal hernia and 1 fetus with hydrocephalus were noted out
of 207 fetuses. No skeletal malformations were noted that appeared to be
related to treatment with Esbiol. The types of skeletal abnommalities
observed were insufficient ossification of occipital bone (1/207 controls
and 1/229 high dose group!, separation of left and/or right lst vertebral
arch (3 controls, 6/196 mid-dose, probably 3 high dose group, one number
A anitted), either left and right asymeetry of the sternum (1 each contxol

s

and high dose) and incomplete ossification of the 5th sternum (2 mid~-dose).

(@]
. .

DISCUSSTON:

This study had a «w—her of problems. The following is a list of questions
and/or deficiencies:

1. Results from the preliminary study were mixed in the the results from the
main study. This is not good science and should.not be done. Results
. from two separate studies conducted at two different times shouzld not be
(_ compared. There are too many variables involved.

2. The pregnant animals were only dosed trom day 7 to 12. The Guidelines
state that they should be dosed from days 6-15. Dosing from days 7-12
may cause some important data to be missed.

3, There were no details as to how the soft tissue examinations were conducted.
There were no tables on soft tissue examinations either. Someone reviewing
the study would not know what was examined and what was not.

4. There were no details in the skeletal abnormality tables. One cannot
tell which fetuses were examined for what abnormality or whether or not
one fetus had multiple abnormalities. The table is insufficient.

5. Corpora lutea were not counted. This is necessary in order to tell whether
or not ihere were any pre-implantation losses (although it is not likely
that this would have happened in this case because the dosing was started
so late).

6. In general, too little information was supplied on the procedures used
for the study and too little data were supplied in reporting the results.
Therefore, the results could not be verified by the scanty information
supplied.

This study is classified as CORE SUPPLEMENTARY since some information can be
obtained from it, although it is not adequate as a teratology study.
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Section 2 , Tox. Branch (TS~-769C)

DATA EVALUATION REPORT

STUDY TYPE: Acute c-al toxicity - rat (81-1) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRID NO: PHES0001

TEST MATERIAL: Esbiothrin
SYNONYMS: DNone

STUDY NUMBER(S): RU-EBT-79828/A

SPONSOR: Roussel Uclaf, Romainville, Frarce

TESTING FACILITY: Toxicology bept., Roussel Uclat. lU2-109, Route de Noisy-le-
Sec 93230 Romainville, France

TITLE OF REPORZ: Esbiothrin. Acute Oral Toxicity Study in the Rat

AUTHOR(S): L. Audegond, E. Collas and R. Glomot
REPORT ISSUED: Movember 5, 1979

" ' IDENTIFYING VOLUME: Volume 3 of 5, Tab EBT-1

CONCLUSION: Oral LDgg for males in PEG 200 is 432.3 my/kg (270.5-728.3 mg/kg!
g i and LDgg for females is 378.0 ma/kg (215.3-555.6 mg/kq).

Toxicity Category: II
Classification: OORE GUIDELINE

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d-allethrolone {(72%) and d-
trans chrysanthemic acid of l-allethrolone (21%)
Description: Not given
Batch #(s), Other #(s): 9 L 1069
Purity: Not given
S Source: Not given (assumed Roussel Uclaf)
- . Vehicle (if applicable): Polyethyleneylycol 200

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Male and female CD1 Sprague Dawiey rat

Age: Not given

Wweight(s}: 100-110 grams ,

Source(s): IFFA CREDO breeding colony, 69210 St. Germain Sur L'Arbresle,
France
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LUBIECT:

FROM

10

UNITL STATES ENVIRONMENTAL PROTEL . ION AGENCY

October 4, 1979

EPA file No. 1021-1060, D-Trans Allethrin: teratogenic evaluation.

CASWELL725A
g , ) AL
John Doherty é ©/r/3% @l O‘
Toxicolopy wch/HED TS~769) !

Franklin Gee
Product Manager#17/RD (TS-767)

Conclusion:

The teratology study in rats has been reviewed and it is concluded that
d-trans allethrin is not a teratogen in rats at doses as high as 195
mg/kg/ day (highest level tested).

However, at all test levels there was a significantly increased number of
fetuses with rudimentary lé4th ribs. This 1s considered a possible
fetotoxic effect and no NOEL is e;tablished for this effect.

Toxicology Branch requests information on the detaiied history of this
lesion (rudimentary l4th ribs) in the strain of rats used for this study
to determine if this effect is allethrin dependent.

Teratologic Evaluation of D-Trans Allethrin in Sptagﬁe Dawley Rats.

Food and Drug Research Laboratories, April 20, 1979, Lab. No. 6059. (In
EPA accession No. 238638)

6 groups of female rats (28-34 per group) were used in this experiment.
The doses of d-trans allethrin (92.5%) used were 50, 125, 195 and 300
mg/kg/day. The group receiving 300 mg/kg/day was termlnated after the
first few doses because this dose was lethal to the dams. Vehicle control
and positive control (aspirin, 250 mg/kg/day) groups were also run.

The dams were impregnagted and treated by gavage on days 6-15 of
gestation. The rats were sacrificed on day 20 and the uterine contents
and the pups subjected to thorough examination.

Results (for controls, S50, 125 and 195 wmg/kg/day d-trans allethrin)

1) The dams gained weight normally and were reported as not having
changes in general appearance and behavior. There were 6 deaths in
the high dose group (195 mg/kg)-

2) There were no differences in pregnancy, implantation, numbers of dead
or live fetuses, or number of resorption cites/dam reported.

EPA FURM 1320-6 IREV. 3-76)




3)

v} e

(2)
There were no reported soft tissue anomalies in fetuses from d-trans
allethrin treated dams.
The single statistically significant abnormality reported for skeletal
development was a significant increase in the X of litters with

rudimentary l4th ribs at all doses of d~trans allethrin tested.

D-Trans Allethrin

Vehicle
Control Aspirin 50 mg/kg 125 ng/kg 195 mg/kg
10/5 58/17* 18/10%* 38/19% 34/15*

upper = number of fetuses affected.
lower = number of litters affected.
"% gignificantly different from control.

There was also an increased Incidence of incomplete,ossification of the
vertebrae at ajl levels of d-trans allethrin, but this was rnot
statistically significant.

This 14s a CORE-GUIDELINES study.

TOX/HED:th:RD Initial EBUDD:9-21-79 Rewrite:Budd:sb:10/5/79
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jewed by: Pamela Hurley 84-2
tion 2 , Tox. Branch (TS-769C) X %'\ Chinese Hamster
Ay
\)\’L

ondary Reviewer: Edwin Budd %\
cion 2 . Tox. Branch (TS-769C) ”
DATA EVALUATION REPORT
STUDY TYPRE: ~romosomal Aberration - CHL cells (84-2)
TOX. CHEM. NO.: 25 or 25A
ACCESS10ON NUMBER: Not yiven . MRID NO.: 00141534
TEST MATERIAL: Alletarin
SYNONYMS : Not sure wnich isomer this is

REPORT NUMBER: Mutatian Research 56: 277-2990. 1979

TESTING FACILITY: National Inst. of Hygienic Science, Tokyo, Japan

T1TLE OF REPORT: Chromosomal Abzrration Tests on 29 Chemicals Zombined with S-9
Mix In Vitro ’

AUTHOR(S): A. Matsuoka; M. Hayashi and M. Ishidate
REPORT 1SSUED: Sept. 15, 1973

CONCLUSION: This study was reviesed earlier (see memo from M. Sochard to A.
Heyward (8/7/85). The present reviewef agrees w«ita the conclusions
0% the previous reviewer (see additional comments below).

~lassification: UNACCEPTABRLE

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: Alleturin (isomer ratios not given;-
Description: Not given

Batch #(s)., Other #(s): XNot given

Purity: Not given

Source: Not given

Vehicle {if applicable): Either ethanol, DMSO or saline

2. Test Animals and/or Other Test System (if applicable)

Species and Strain (sexes)- Chinese hamster lung cells

additional Comments

There are other probliems with this study that render it impossible to use as a
chromosomal aberration study for bioallethrin. TFirst of all, the authors stated

that allethrin was tested. Technical Allethrin is different from technical
Bioallethrin. No distinction was made. On this basis alone, the study is unusable
witaout further identification of the test chemical. No purities were given either.
The vehicle used was unclear. 12 was one of '3 choices mentioned in the script of

the report. The study should be repeatel, especially since the results wvere positivre.

P
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CURJECT: 1023-1217. C-trens allethrin (Eioellethrin)
Mutagenicitly AsSseyS
Tox. Chem. Ko. 25A
(Related are Nos. 670, 613, 77A)
FROM: M. R. Sochardé, Ph.D. , “p A a-d ve
Section 11, Toxicology Branch 11515

Eazaré¢ Evaluation Divieion (TS-769)

TO: A. Hevward, PM Team $17 .
Registration pDivieion (TS-767) /
TERU: E. F. Budé, Secticn EHeead .
Section 11, Texicolegy B
Eezzaré Evaluaztion Divisli

Fecistrant s

MclL:iuglin Gorman King Company
£210 Tenth Avenue N.
Minneapolis, MN 55427

Matsuoka, ~.; Hayashi, M.; Ishicate, M. Jr. (1979)
Chromosomal Aberrztion Tests on 29 Chemicals Combinec with
§-9 In Vitro. Mutation Research, 66:277-290. Submitted as
part of Accession No. 252029.

Protocol:

2 croup of 29 chermicals which includeé ellethrin, was assayed
in CEL cells (chinese hamster lung cells) following treatment
with S-S mix. Test chemicels were assayed at three Cifferent
Goses cf each, with cell cultures ané chemicels incubated with
chaking at 37 °C fer 3 hours. Cells were tnen cultured in 6-cm
culture éishes for 24 hours loncer. Cells were colcernid trezted,
prepered for microscopic examination on microscope =lides, and
stzined with Giemsa stain. One huncéred well spreed metéphé&ses
were counted. Chromosome aberrations were classified es follows:
chromatid gaps, chromatic breaks, chromatid or chromosomal exchanges,
ring formation and fragmentation, or pulverization of chromcsomes.
Polyploidy was also sought and recorded. Results were recorded as
rneocative if less than 4.9 percent aberrations wece seen including
2t high doses tested even if at sublethal concentrations.

A (+) was assigned to aberrations between 5.0 and 9.9 percent
(sucspicious). A pesitive wes ascignec if #berrations were &t 10
to 19.7 percent (+); 20 to 49.9 percent (++) ang more than 50
percent was assicnec (+++). Controls includeg untreated and -
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ewed by: Pamela Hurley A . 84~2
jon 2 , Tox. Branch (TS-769C) b‘@
ndary Reviewer: Edwin Budd ‘i
jon 2 , Tox. Branch (TS-769C) Q(L : Mous e

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity (84-2) - Growth lnhibition in E. Coli, Reverse Mutation
in S§. typhimurium and Mouse Micronucleus

TOX. CHEM. NO.: 25A

ACCESS1ON NUMBER: 252029 MRID NO.: 00133570

TEST MATERIAL: Bioallethrin

SYNGNYMS: d-trans Allethrin

REPORT RUMBER: RU-BA-79.27.12/A

SPONSOR: Roussel Uclaf, Romainville, France

TESTING FACILITY: Centre de Recherches, Roussel Uclaf, Romainville, France

#1TLE OF REPORT: Detection of a Mutagenic Potency of Bioallethrin
AUTHOR(S): M. Peyre, J.F. Chantot, L. Penasse, B. Vannier and R.-Glomot
REPORT 1SSUED: . December 27, 1979 - . i ’ ; »
IDENTIFYING VOLUME: Volume 2 of 5, Tab BA~3

CONCLUSION: ‘These 3 studies were reviewed previously (see memo from M. Sochard to
A. Heyward (attached)j. This reviewer agrees with the conclusions
reached for two of tne studies, but disagrees with the conclusions
reached on the mouse micronucleus study. The studies indicate that
under the specified conditions for microbial assays, The E. Coli DNA
damage and repair tests and the Salmonella Ames tests for forward
mutation were negative for Bioallethrin. However, Salmonella strains
TA100 and TA1535 gave weak but positive results with metabolic
activation. The mouse micronucleus assay was negative under the
conditions of the bioassay.

Classification: The aAmes study and the DNA damage and repair test were ACCEPTABLE
but the mouse micronucleus test was UNACCEPTABLE unless additional
data can be submitted (see comments on next page).

A. MATERIALS AND METHODS:

1. Test Corpound(s):

Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone (46.5:45.5)

Description: Not given (solid?)

Batch #(s}), Other #{(s): B8L1461 (Ames), H 3565 batch 79 (mouse micronucleus)
E. coli assay - not given

Puarity: Not given

Source: Not given



Vehicle (if applicable): DMSO (Ames and E. coli); sesame o0il (micronucleus)

Positive Control(s) (if applicable): N-methyl N'-nitro-N-nitrosoguanidine
(MANG) (E. coli); 2-Aminoanthracene, MNNG, 9-Aminoacridine, 2-nitrofluorene
(Ames); Triethylene melamine (TEM) (mouse micronucleus).

Comments :

This reviewer disagrees with the conclusion of the previous reviewer ¢n the mouse
micronucleus assay. There are three problems with the assay. First of all, TEM

was administered i.p.. BAs a positive control, it should havz been administered
orally, as bioallethrin was administered. Secondly, there is some confusion
concerning the dosage levels administered. Since no toxicity was observed, were
these animals the same strain as those for which the LDgg was reported? 1t should
have been stated as such. Thirdly, there was no evidence of toxicity, either
clinical signs with the animals or cytotoxicity. The study cannot be properly
evaluated without submission of additional data (if available). The data needed are:

1. Data concerning the ratio of PCE's to normochromatic erythrocytes, or some
other indication of possible toxicity. :

2. The strain of mouse in the quoted LDgg study.
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SUEJECT: 1021~-1217. @~trans allethrin (Eiozllethrin)
Mutacenicity Assays

Tox. Chem. NoO. 254
(Related are Nos. €70, 613, 77A)

FROM: %. R. Sochard, Ph.D. 1. adand .
section 11, Toxicoiogy Branch ej“s

Ezzard Evaluation Division (TS-7€2)

TO: h. Hevward, ?H Tearm #17 -
Recistration piviesicn (TS-767)

TeRU:  E. K. Buéé, Section Head . SR <@
cection 11, Toxicelocgy Branch K_' MR
Eez .

ars Evaluaiion Division (TS-769) N7

McLauzlin German King Company i /;5’
££10 Tenth Avenue K. srh

Minneapolis, KN 55427

peyre, M. et al. pated November 28, 1279, Unpublished.
Detection of 2 Mutagenic Potency of Bioallethrin. Kougeel
veclzf. (36 pages, Microbial hssays &s well as Micronucleus

Tect in Pice).

The Pevre et &l. ctudies indicate that under the specified
conéitions fcr the microbial assays, the E. coli DX2 camage
znd repzir tests and the Salmonella Ames tests for for-
ward mutztions were necative for bioallethrin., However,
Szlmonella ctraine TA100 and TA1535 gave weak but positive
results when metebolic activation (S-% mix) was includec

in the assay. Eoth microbial asesays were Core Category -
ACcCepteble.

assay
The Peyre €t al. mouse micronucleus, showecs tiozllethrin wes
~zjve for micronuclei inéducticn in LCne marrow of mice
inistered ihe chericzl &t levels up to & lethel ccse.
Core Caztepory: Acceptatle.

BEST AYAILABLE COPY |




Dctection of @ Mutagenic Potency of Biokllethrin.

1. Microbial nssayS. 2. sicronucless test in MOusc.
peyre, M.oi Cchantot, J.F.: Fenacse, L.: vannier B.:
clouet, K. Romainville, Decumber 27, 1979. 36 pages.
ncceseion Koo 25202¢%,

protecels

2. yicrohia] peeaVs

a. E. coli Assays. Using Bioallethrin {Batch no. £L1461)

|

Growth inhibition by allethrin was compared using
wild type E. coli and three mutant strains derived from the wild
type which are geficient in certain repair mechenisms. E. coli
strains, auxotrophic for tryptophan (trp”) with varying proficiency
in DNA repeir mechanisms were compared as matched pairs for inhibitiorn
tests with test chemical. Thus, strain WPy derived from the wild
type and heving the genome Lrp o uvrat, exrt is unable to grow
without tryptophan; and proficient at excision DNA repair and is
sree of error-prone rec-dependent DNA repair. Its counterpart is
ctrzin CME11l, trp . uvra~ and exrA”, geficient in excision-repair
of Dia ané has the defect error-prone. rec-dependent DXA repair.
E. coli strain WPy, thy &and pol £¥ is unable to grow without
thymine &nc tryptophan, put is proficient for DN& pclymerase 1.

I1ts counterpart is E. coli ctrain p3478 which is
a..xotrophic for trp~ and thy™ and in addition, is Geficient in
DNz polymerase 1. The assay was done as follows: Dilutions of
allethrin at 1250, 2500, and 5000 pg/ml were placec in wells cut
into agar plates which were inoculated with bacteria so &s to
obtain confluent growth. AS the chemical diffused through the
agar it contacted the bacteria, and growth inhibition w&s measurec,
following incubation of the cultures for 18 hours at 37 °C. The
positive control, N-methyl N‘ﬁnitro-N—nitrosoguanidine (MERG)
shouldé give growth inhibition-ratios retween the peireé E. ceoli
greater than 1.0. The control antibiotic (chloramphenicol) shouldé

provice peired ratios of 1.0. A solvent control (DMSO) was inclucec.

b. czlmonelle HRESEYVS

Eiczllethrin was cested with &nd without M (mestebol:lcs
sotivation with c-2 rix) ir concentrations renging . ™ 2 t€ 5,000 2
rer flete. Mutent bwacteria were genetical]y conctructed €O thet £&<.
gtvrein hec é cifferent genetic defect within & genome which cen Etf
revertel t< the wild type Dy @ single metation. & chemical-ind;:%é
mutetlorn (reversicn) in &ny or all streins irdicates & epecific
renetic event. (Ciluticns of giozllethrin in DMSO (solvent) Wers
ezeily precipitated in cuiture mecium &t corcentrztions of 200 1.2
per piate snd ehove.) For the test, &987 plezies with minimel

meGium were overlaid with coft agar ccntaining aémixtures of
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celected diluted test chemical, selectecd calronella vacteria,
with or withoat -9 mix; separate plates were preparrd to provice
positivc. negat ive. or vehacle { DMEC) csntrols. Four acar plates
were preparec for cach c¢ilutaon per ascay anc data ot tained were
analyzed veinz €ta jerical methoss. czimonella ctlraIns USET WeIt
» s
Fa e

.
“ 3
qrae3e, 1R100, TAYE3T, 1A1%38, &nc TAYE.

. Ziproﬂuclius rteray

Tr.ic test 1S rasedé on obcervetions ++,at chromosome ceamaqe
ray be aesessec from the nunber of polychromatic erythrocytes in
excess of . ormal in bone marrow of znimals exposed tO test
chemicals. Polychromatic cells (stainec blue with Giemsa stain)
are normally few in number, foung in marrow. and represent those
erythrocytes which have not yet extruded their nuclei (normzlly.
such cells extrude their nuclei and are recognized 2s non-nucleatec
red-Giemsa staining erythrocytes). From experimental evidence,
animals (mice) which heave suffered chromosome Gamace some 30
hours following expcsure to chemicals will exhibit a eignificant
elevation in polychromatic cells., {founc ezsily in £ 24-hr oid
polychromatic cells).

Protocel:

specific pathozen sree, Swiss Ch-1 mice, weiching 20 to
.30 ¢ were used. Groups of five ~ales and sive. femzles were adrinis-
tered pioczllethrir (3565, betch -o) in sesarfe oil via the oral
route, in twe eguzl CosEs 24 hours épart zc follows: for mzles,
100, 20C, ané 400 mg/kgs for femzles, 75, .50, and 300 mg/ka. The
vehicle control was seseame oil‘administereé in two dose croups; On€
given 0.3 ml and the other 0.6 ml. The hichest doses were close
to the mouse 1Dgp (= £45 mg/ka in males anc 330 mg/kg in females).

The positive centrol waE triethylene melamine (TEM), &
known mouse mutagen, which was zéministerec intraperitoneally in
two egual coses, 24 hrs apart; total cosage was 0.25 mg/kG. Two
dose Qroups were set up, €O that a cose response relaticnship
coulé be cbeervel, with meles and females injected j.p. with
0.12% or ¢.250 rg/¥T - TEM. Six hours zfter the seccnt CCEE€s,
j¢<icec¢ and femuTs Gissected out. Bone MErrow

znimels were cecrl

emzars were Pprepel 2 {(Von Ledebert and Schrid, 1273 rmethol),
which wers crzines In an—arunwald colutior &nc Giemse etazinec.
TwT thousend ;cly:ﬁronatac eryth.YOCYLES were examinec FET eramsle
cezristicel --zlyzis WS py LhE Dunrett LEct-

W

}. micreris} AssEve [sm AVAILABLE €OPY

z. L. colls

oczllethrin was not mutacenic in the E. coli
s treztment levels cf ~cg, 2500, ancg 5000 vo/ml
i£ferent from the solvent controlsl.

-
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Czlrrrella 2ecaves
s el 228 TIT O

tone of the straine tested without £-% mix gave a

reverse mutatilon rete elevetel over the spontaneous reversion

rate., But with microsorma zctivation, strains TA1535 and TAl00
yielded numbers of mutants tor which means were in excess of the
spontaneous reversion rate. ©n statistical analysis mean values

were at a low order of significance, (B89t versus the usually accepted

95%). The results showed G-Trans allethrin not to be mutagenic in
the Ames test with strains TAl537, TAl538, and TA98 with and withcut
M2. Salmonella strains TAl100 and TAl1535 yielaed numbers of mutants
in excess of control values, only with MA; the mutant freqguency

wze not statistically significant, (but sy be meaningful--refer

te commentary below).
Ccre Categcry - Acceptable.

c. Mouse Micrcmucleus Test Results:

Observations indicated no ceaths in.any group; and
no adverse effects were noteZ which coulcd be related to the test
chemical. Both males and females of the allethrin treated groupc
cshowed no elevation in numbers of polychromatic erythrocytes over
the values obtained with vekicle-control croups. 1n contrast,

the positive TEM contrcls fzr males and females showec clear cut
dose response curves, with results positive at the p < 0.01

level of statistical significance. Under the circumstances of

the assay, d-trans allethrin was not mutagenic.

Core Categcry - Acceptable.

Ulef




Reviewed by Pamela Hurley

Section 2 . Tox Branch (TS-769C) Q?
ny
v

Secondary Reviewer Edwin Budd
Section 2 . Tox Branch (TS-769C)

31-1 (rat)

DATA EVALUATION REPORT
STUDY TYPE: Acute oral toxicity - rat (81-1)  TOX. CHEM. NO.: 25A
ACCESSION NUMBER Not given ~ MRID NO 00151460
TEST MATERIAL- Esbiol
SYNONYMS: s-Lioallethrin
STUDY NUMBER(S)- RU-SB-79830/a

SPONSOR: Roussel Ucla€, Romainville. France

TESTING FACILITY: Toxicology Dept., Roussel Uclaf. 102-109, Route de Noisy-le-
Sec 93230 Romainville, France

TITLE OF REPORT: Esbiol. Acute Oral Toxicity Study in the Rat

AUTHOR(S): L- Audegond, E Collas and R Glomot

REPORT 1SSUED: November 5. 1979

- IDENT1FYING VOLUME: Volume 4 of 5, Tab SBA-3

CONCLUSION: LDgg for males is 574.5 mg/kg (399.6-742.1 ng/kg) and LDgg for
females is 412.9 mg/kg (219.4~537.0 mg/kg)-

Toxicity Category: 11
Classification: CORE GUIDELINE

A. MATERIALS AND METHODS:

1. Test Compound(s)-

Chemical Name: d~trans chrysanthemic acid of d-allethroleze (90%) and d-
trans chrysanthemic acid of l-allethrolone {5%)

Description: Not given

Batch #(s), Other #(s): Neuville 7L 1193

Purity: Not given

Source: Not given

vehicle (if applicable): Polyethyleneglycol 200

2. Test Animals and/or Other Test System (if applicable)

Species and Strain (sexes): Male and female CD1 Spragu= Dzwley rat

Age- Not given

Weight{s): 100-110 grams

Source(s) 1F.A CREDO breeding colony, 69210 St. Germain Sur L'Arbresle,
France




3. Procedure:

The acute oral toxicity of Esbiol in polyethyvleneglycol 200 was determined
in maie and female rats by testing them with a constant volume (10 ml/kg)
hy gavage at the following dxse levels: 350.C, 507.5, 735.9, 1067.0 and
1547.2 mg/kg. Ten animals/sex were selected for each dose level. The
animals were observed frequently for clinical signs of toxicity during

the -lay of dosing and twice daily thereafter for up to 14 days. 3Bodyweignts
were measured on the day of dosing, weekly thereafter, and at death. All
animals, whether sacrificed at the end of the observation periocd or '
sacrificed in moribund condition during the observation period were
subjected to a complete gross necropsy. LDgg's and the 353% confidence
intervals were calculated by the method of Finney adapted to a PLP8
Processor . :

RESULTS:

The following tahle summarizes the mortality data:
Mse ievels (mg/kg)

350.0 507.5 735.9 1067.0 1547.2

Mortaliiy
.

Males 1/10 5/10 8/10 8/10. 9/10C

3/12 8/10 8/10 9/10 10/1C

|
|
]
!
}
Females l{

Most of the animals died on the day of dosing. The list of clinical signs
included intense grooming behavior, preconvulsions, tremors, hyperexcitability,
laboured respiration, epistaxis, clonic convulsions, ptosis, hypotonicity,
piloerection and locomotior. difficulties. The bodyweight gain of all animals
alive at the end of the obs2rvation period was normal. In males, a slight
loss of bodyweight for all animals that died was observed. In females,

a loss of weight between 7-% grams Was observer] in the 350.0 and 1067.0 mg/kg
groups and a slight loss of sodyweight was observed in the highest dose group.
Gross necropsies of these animals revealed the following findings: congestion
in the stomach (usually fundus) and areas of hemorrhage in the stomach and other
organs. The oral LDgg's ware calculated to be 574.5 mg/kg (399.6-742.1 mg/kg)
for males and 412.9 mg/Kg (219.4-537.9 mg/kg) for females.

DISCUSSION:

This study appears to be ade juataly conducted and reported. Core classification
is CORE GUIDELINE.




Reviewed by- Pamela Hurley 81-4 (rabbit)
Section 2 . Tox Branch {Ts-769C)
Secondary Reviewer: Edwin Budd

Section 2 , Tox. Branch {Ts-769C)

CATA EVALUATION REPORT

STUDY TYPE: Primary Eye lrritation - rabbit (81-4)
TOX. CHEM. NO.: 25A '

MRID NO.: 00151466

TEST MATERIAL: Tsbiol

SYNONYMS: s-Bioallethrin

STUDY NUMBER(S): OU-SB-75.03 22/A

SPONSOR: Not given

2E§21NG_SAC1LITY- Biological Laboratory, Central Research Laboratory, Japan
Mosquito Coil Co . Ltd .

TI1TLE OF REPORT- irritant Effect of €sbiol and Allet' -in on the Eye Mucosa of
the Rabbit

AUTHOR(S): Y Sakamoto K Matsumotc and H Ogami

REPORT 1SSUED: March 22 1975 -

IDENTIFYING VOLUME: Vol. 4 of 5 Tab SBa-9

CONCLUS1ON: Esbiol appears to be a minimal irritant under the conditions of the
study, however, the results were written in such a way that they arsz
not useful for comparison purposes with similar tests.

Toxizcity Category: N/a

Classification: CORE SUPPLEMENTARY pending submission of scoring method for
test design.

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d,l-allethrolone (95:5?
Description: Not given

Batch #(s). Other #{s): Not given

purity: Technical grade (% not given)

Source: HNot cgiven

Vehicle (if applicable): Corn oil

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Jaranese white Rabbits (male)
Age: Mot ziven
Weight(s): 2.02-2.51 kg

;ﬂ;\



Source(s): Not given

3. Procedure:

Three rabbits were used per group. One eye received corn oil (diluent).
The other eye received the test solution (0.1 ml) and the eyelids were
securely held for 10 seconds. The following dose levels were used:
undiluted Esbiol and a 50% dilution with corn oil. The conjunctiva,
shape of the iris and reflex functions were continuously observed for 1
hour after application and at 2, 5, 24, 48 and 72 hours following
application. The eyes were also examined with an ophthalmoscope. No
scoring procedure was used, but the effects upon the conjunctiva, iris
and cornea were recorded using the following symbols: normal, very slight,
slight and moderate.

B. RESULTS:

No effects were observed in the eyes tireated with corn oil. Following
application of Esbiol, the nictitating reflex repeatedly occurred for
approximately 10 minutes and the eye remained closed for 5 hours. Slight
hyperemia of the conjunctivae was observed, but recovery occurred by 48 hcurs.
Tearing lasted for 5 hours. Very slight sebum secretion was observed in 1
animal given undiluted Esbiol. This animal recovered by 48 hours.- There
were no other abnormalities observed. The results indicate that Esbiol has a
low irritant effect since abnormalities of the iris or cornea did not occur’
and the reflex functions were normal.

C. DISCUSSION:

Although the study did use a method to indicate the severity of the effects,
these were not scored in any fashion. It would be difficult to campare the
results of this study to any other scored studies. Therefore, the study
falls into the category of CORE SUPPLEMENTARY until the submitter submits a
method for scoring the effects.
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Reviewed by Pamela Hurley N 31-5 (rat rabbi
Section 2 - Tox Branch (TS-769C) }%

S=condary Reviewer: Edwin Budd A

Section 2 ., Tox. Branch (TS-769C) sz;g

DATA EVALUATION REPORT
STUDY TYPE: Frimary Dermal lrritation -~ rats and rabbits (81-5)
_'I:OX. CHEM. NO.: 2SA

ACCESSION NUMBER: Not given MRIP NO.: 00151465

TEST MATERIAL: Esbiol

SYNONYMS: S-bioallethrin

STUDY MUMBER(S): SU-3B~75.07.24/A
SPONSOR: Not given

TESTING FACILITY: dJuno Medical Research Facilities, Shinshu University Medical
School

T1TLE OF REPORT: Esbiol Skin Irritant Tests in Rabbits and Rats
AUTHOR(S): J. Motoyama, T. Yanadaira, A. Sakai, T. Minakami
REPORT 1SSUED: July, 1975

1DENTIFYING VOLUME: Volume &4 of 5, Tab SBA~-L

CONCLUSION: Esbiol did not appear <o be dermally irritating teo eitner rats or
rabbits under the conditions of the study. However, this study i3
CORE SUPPLEMENTARY due to unusual test desigyn.

Toxicity Cacegory: 1V

Classification: CORE SUPPLEMERTARY due to inadequate reporting and to unusual
test design

A MATERIALS AND METHODS:
1. Test Compound(s)-

Chemical Name- d-trans chrysanthemic acid of (4,1)-allethrolone [75:3)
Description: Not given

Batch #(s). Other #(s) Not given

Purity: Not given

Source: Esbiol Research Ccmmittee

Vehicle (if applicable): Corn oil

2. ‘'Test Animals and/or Other Test System (if applicable)

Species and Ttrain (sexes) Shizuoka Wistar rats and Nagano Wnite rabbits
male and female
Age: 5 weeks (rats)
Weightis) 66-73g {rats) and aporoximately 3 kg (rabbits)
Source(s): Not given ""’”ﬂ
£37 AikLiBLE EPY
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B.

3. Procedures:

Three groups of 5 male and 5 female rats and 3 groups of 3 male and 3
female rabbits were used for the test. The rats were administered either
undiluted Esbiol, a solution diluted by 5 times or 2 solution diluted by
25 times with corn oil. The raobits received either undiluted tsbiol, a
solutior. diluted by 10 times or a solution diluted by 100 times. Each of
the animals were shaved on the dorsal portion of their bodies. The rats
received 0.1 m1/100 g bodyweight of the material and the rabbits received
0.5 m1/100 g bodyweight of the material. The treated areas were covered
with plastic film and irritation was determined by the occurrence of
erythema, edema or incrus.:tion after a period of 24 and 72 hours. No
other details were provided. It was ambiguous as to when the material was
removed.

RESULTS:

There did not appear to be any dermal irritation. All the values for erythema
and edema were zero. In the rat, the material appeared to be dermally toxic
because all the animals died after 36 hours and thus the values could not he
read. This was not the case for the rabbit. PIS=0.

DISCUSSICN:

It appears that there may have been a mistake in the amount administered to
the rabbits. If one calculates how much material they received from this
data, the rumber is 15 ml ! That is far toc much material to pour on the
animals. Also, it is unknown as to when the material was removed. If it was
never removed, then that may be part of the reason so many rats died ~rior to
termination of the test. No information was submitted as to how much of ti.2
hody surface area was shaved. It does not appeav that this material is
dermally irritating, however, the-study can only be catecorized as CORE
SUPPLEMENTARY .,
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Reviewed by: Pamela Hurley : | bem1 (rav)

Section 2 , Tox. Branch (TS-769C) A
Secondary Reviewer: Edwin Budd ¢
Section 2 , Tox. Branch (TS-769C) \1{’,

B\

DATA EVALUATION REPORT

STUDY TYPE: Subchronic Oral - Rat (82-1) TOX. CHEM. NO.: 25A

ACCESSION NWMBER: Not given MRID NO.: 00151470

TEST MATERIAL: Esbiol
SYNONYMS: S-Bioallethrin

STUDY NUMBER(S): SUfSB—75.U7.l9/A

SPOIISOR: Not given

TESTING FACILITY: Shinshu University Medical College, Japan

TITLE OF REPORT: The Results of Subacute and Chronic Toxicity Tests in the hat
(6 month study)

AUTHOR(S): I. Motoyama, T. Yanagidaira, A. . ~ai and T. Mirakami

REPORT ISSUED: July, 1975

IDENTIFYING VOLUME: Volume 5 of 5, Tab SBRA-13

o CONCLUSICN: No statistically significant toxic effects were ndted in any of the
! treated groups when compared to controls. NOEL: 0.3% in diet [males)
and 0.15% in diet (females]).

Classification: CORE SUPPLEMENTARY. See discussion.

A. MATERIALS AND METHODS:

1. Test Connound(s):

Chemical Name: d-trans chrysanthemic acid of d,1l-allethrolone {95:5)
Description: HNot given

Batch #{s}, Other #(s): ot given

Purity: 95%

Source: Not given

9. Test Animals and/or Other Test System (if ¢pplicable):

Species and Strain (sexes): male and female Wistar rats

Age: 4 weeks

Weight(s): Not given

Source(s): Shizucka Prefecture Experimental Animal Agriculrural Associaticr
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3. Procedure:

a. Dietary Preparation (if applicable): Details not given

Frequency of preparation: Mot given
Storane conditions: Not_ jiven
Stability Analyses: WNot done
Honogeneity Analyses: Not done
Concentration Analyses: Not done

b. Basis For Selection of Dosage ~ ‘vels:

Not given

c. Animal Assignment and Dose Levels: Two studies conducted concurrently
(a 6-month teeding study and a 99-day study). Same dosage levels used.

Test Dose Administered Main Study - Either 6 Montns
Group Percent in dist or 90 Days
male and female

Contr. 0 . 5 (20 days), 10 {(6-month)
1 0.01 (male), 0.005 (female) 5 (90 days), 10 (6-month)
2 0.03 {male), 0.01 (female) S {90 days), 10 (6-month}
3 0.1 (mnzle), 0.03 (female) 5 (90 days), 10 (6-month?
4 0.2 (male), 0.15 (female) 5 {90 days), 10 (6-month)

3. Procedures for Studies Other Than Feeding and/or Additions,
Changes in reeding Study: None

e. Clinical Observations and Mortality: Twice daily

f. Body Weight Determinations: Daily., days 1-10; every 10 days thereafter
(90-day study), every 20 days thereafter {6-month study)

g. Food and/or Water Consumption: When animals weighed

h. .Ophthalmological Examinations (if applicable): Not done




i. Clinical Pathology: (*) recommended by Guidelines

1) Hematolegy:

Collection times for blood (including # of animais):
At completion of either 90-day or b-month study

The following CHECKED (X) parameters were examined:

. X X
R {x| Hematocrit (HCT)* | | Mean corpustular HGB (MCH)
) |X Hemoglobin (HGB)* | Mean corpustular HGB conc. (MCHC)
B yx| Leukocyte count (WBC)* | X} Mean corpustular volume (MUV)
' 1x| Erythrocyte count (RBC)* |
i Platelet count* , i
{ | Total plasma protein (TP) |
1x| Leukocyte differential count* |

2) Clinical Chemistry:

The following CHECKED (X) parameters were examined:

X ‘ X
. TElectrolytes: Other:
. | | Calcium* l Albumin*
R { | Chloride* | | Blood creatinine*
i Magnesium® 1X Biood urea nitrogen*
. | Phosphorus* | X Cholesterol®
i Potassium* | Glohulins
i | Sodium* lx‘ Glucose*
Erzymes: i | Total bilirubin*
xi Alkaline phosphatase ' Total protein*
Cholinesterase |
|

X

xy Triglycerides
Creatinine phosphokinase* x| Protein fraction
Lactic acid dehydrogenase
Serum alanine aminotransferase (also SGPT)*

Serum aspartate aminotransferase (alsc SGOT)*

|
!
|
|
|
!

x X




3) Urinalysis:

Collection times for urine (including # of animals):
At campletion of 6-month study.

The following CHECKED (X) parameters were examnined:

X )
i Appearince* i Glucose:
| Volume i Ketones
{ i Specific gravity* g i Bilirubin*
| | pH Blood*
; 1 Sediment (microscopic)* { % Nitrate
x| Protein* | | Urobilinogen 4

Gross Necropsy:

Animals (groups) which died or were sacrificed in moribund condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to camplete gross pathclogical
examinations:

No deaths or sacrifices prior to termination of studies.

2

Animals (groups) sacrificed at the end of the treatment /observation
period which were subjected to complete gross pathoicgical examinations: -

all animals.
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k. Histopathology:

Animals (groups) which died or were sacriiiced in moribund condiiion
and/or were sacrificed as part of an irterim group prior to the end
of the exposure period and were subjected to microscopic examiration:

None.

Animals (groups) which were sacrificed at the end o. the
treatwent /observation period and were subjected to microscopic
examination:

90-day study: 4 controls/cex, 3 mid-dose animals/sex, 2 high dose
animals/sex. 6-month stucdvy: 7 controls/sex, 5 mid~dose animals/sex,
3 high dose animals/sex.

CHECKED {X) tissues were preserved for histopathological
examination and (¥X) tissues were weighed upon removal from the

animal. The (*) tissues were recommended by the Guidelines.
X x X
“Digestive system Cardiovasc. /t.-mat. Neurologic
Tongue i Aorta* lxx Brain* (cerebcum, cerebellum)
Salivary glands* | Xx Heart* | Per.ph. nerve*
Esophagus* | x| Bone marrow® ' Spinal cord (3 levels)*
Stomnach™® i Lymph nodes™* I Pituitary*
| Duodenum* 1 xx| Spleen*® i Eves (optic n.)*
Jejunum* (x -intest.)|xx| Thymus* Glandular
Ileum® Urogenital i ¥x| Adrenals*
| Cecum* X% Kidneys* i Lacrimal gland
' Colon* : Urinary bladder* | Mammary gland*
I Rectum* jxx| Tes tes* Parathyroids*
| XX Liver* i Epididymides l x| Thyroids*
| Gall bladdec* i Prostate Other
1x | Pancreas* l Seminal vesicle i Bone*
' Respiratoiy | XX (gvarie?k i Skeletal muscle*
i Trachea ! terus ! Skin
!xx Lung* i All gross lesions

-

i. Statistical Analyses:

Not stated.

8. RESULIS:

1. Dietary Preparation:

2. Clinical Observaticns and

Not done

Mortality:

clinical signs related to

3. Body Weight Determinations:

treatmer.c.

highest dose qroup {bhoth male and female, 90-day).

and masses

No deaths in either study. No

A slight inhibition of weight gain in the

In 6-month study,

inhibirion of weight gain in males of highest dose group and slight




inhibition in second highest group. In females, slight inhibition ia
weight gain in both highest does levels. Differences not significant
(nct stated whether or not this applies to all groups;.

4. Food and/or Water Consumption: No differences between control and treated
groups (according to authors).

5. Ophthalmological Examinations: Not done

6. Hematology: WNo significant differences found {according to author, not
“known what statistics used).

7. Clinical Chemistry: In both studies, BUN was somewhat high in male high
Jdose and in female 0.03 and 0.15% dose groups. In the 6-month study, the
female 0.01% group was slightly high as well. The authors state that the
values were all within normal limits. In the 6-month study, SGPT was
somewhat high in the high dose males and females. The differences were
not significant, however (according to author). '

8. Urinalysis: No differences noted.

9, Gross Pathology: ©WNo gress abnormzlities nbserved.

10. Organ Weights: No significant differences between doszd and treated
; groups in either study.

11. Histopathology:

a. Nonneoplastic lesions: No changes related to treatment were noted.

b. Neoplastic lesions: No changes related to treatment were noted.

12. OQuality Assurance Measures: Not done.

C. DISCUSSION:

This study is classified as CORE SUPPLEMENTARY. The following list gives
some of the reasons:

1. Although some information can be obtained from the studies {(a 6-month
and a 90-day studv) histopathology examinations were conducted on too
few animals (at the most, 7/10 control animals of each sex, 5 animals
of each sex from the intermediate dose levels and 3 of each sex from

_ the highest dose levelj.

2, No dietary analyses were conducted.

3, Hematoloqy and clinical chemistry studies were only conducted at
terminatior of the studies. No baseline data was obtained.

4. No ophthalmological examinations vere conducted.




6.
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The following orge -3 that have been suggested for histopathological
examinations in the Guidelines were not examined: pituitary, parathy-
roid (thyroid was examined, so th's may have been included), sal Iy
glands, urerus, aorta, esophagus, stama h, urinary biadder, lymph
nocde and perinheral nerve. 1In addition, it is unknown as to which
sections of the intestine were examined.

7= is unknown as to what stetistical ana.yses were conducted. The
data could nc- be verified.
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Reviewed by: Pamela Hurley

Section 2 ., Tox Branch (TS-769C) \g§€9
Secondary Reviewer - Edwin Budd %ﬁv

82-4 (rat mouse)
Section 2 ., Tox. Branch (Ts-769C)

DATA EVALUATION REPORT
STUDY TYPE: inhalation - Subacute (1 month) - Rats and Mice
TOX. CHEM. NO.- 25A
ACCESS10ON NUMBER Not given ) MRID NO. 00151467
TEST MATERIAL- Esbiol A
SYNONYMS: S-Bioallethrin
STUDY NUMBER(S) - OU-SB-75.05 27/A
SPONSOR: Not given |
TESTING FACILITY: Central Research Laboratory, Japan Mosquito Coil Co.. ed.

TITLE OF REPORT: Esbiol Subacute inhalation Toxicity Tests in the Mouse and Rac

AUTHOR(S): Y. Sakamoto, K. Matsumoto, H. Ogami, M. Yoshimura, N. Sano and T.
Shimada

REPORT ISSUED: May 27, 1975

1DENTIFYING VOLUME: Volume 5 of 5, Tab SBa-10

CONCLUSION: This study is classified as CORE SUPPLEMENTARY. The animals were
exposed to an aercsol of the substance for periods of 2 hours/day. 6
days/week for one month. No particle size analyses were conducted
so that it was unknown as to what patrticle sizes the animals were
being exposed to. Esbiol was dissolved in deotomisol at concentrations
of 0.5%, 2.5% and 5% and tested in the animals as an aerosol. The
results indicated that clinical signs of toxicity included excitation.
tail raising, jumping, salivation and slicht trembling in the mcuse,
and slight salivation and nasal hemorrhaging in the rat in the 2.53%
and 5.0% groups. One female mouse in the 2.5% group and 4 female
mice in the 5% group died. No significant histopathclogical changes
were noted in these animals when compared to controls No other
signs of toxicity were noted. The clinical signs of toxicity in
mice were observed daily during exposure and some continued after
completion of exposure, but not during the next day. 1n rats, the
nosebleeds and salivation disappear=d after 3 weeks.
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Revieded by: Pamela Hurley 33-3 (rat)
Section 2 , Tox. Branch (TS-769C)

Secondary Reviewer: Edwin Budd N\
Section 2 Tox. Branch (TS-769C) W
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DATA EVALUATION REPORT
STUDY TYPE: Teratology - Rats (83-3) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRID NO.: 00151471

TEST MATERIAL: Esbiol
SYNONYMS: S-Bi oallethrin
STUDY NUMBER(S) cp~SB-75 02 28/A
SPONSOR: Not given
TESTING FACILITY General Reseafch Laboratory Chugai Pharmaceutical Co . Ltd
TITLE OF REPORT: Esbiol Teratological Tests Results in Rats and Mice
AUTHOR(S): N. Shioda, O Sugiyama. ¥ Takagaki
REPORT 1SSUED: February. 1975
]_DEN'E;‘IE".’XNG VOLUME volume 5 of 5 Tab SBA-14
CONCLUSION: Under the conditions of the study it appears =hat Esbiol is not
teratogenic at the dose levels -ested. Maternal toxicity NOEL 3.325
ml/kg Fetotox. NOEL 0.1 ml/kg
Classif:zation: CORE SUPPLEMENTARY. GSee discussion
A. b_d_ATER]ALS AND METHODS -
1 Test_Compound(s) -
Chemical Name: d~trans chrysanthemic acid of 4,1, allethrolone (93:5)
pescription: ©Oily liquid with a high specific gravity
Batch #(s), Other #(s): Not given
purity: Not given
Source: Not given

Vehicle (if applicable): Olive oil

2. fTest Animals and/or Other Test System (if applicadle) :

Species and Strain (sexes): Wistar-Imamichi rats

i&ge: Mature male and female rats

Weight(s): 270g (female rats)

Source(s): Experimental Animal Center of Research Zaboratory
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Procedure:

A preliminary study was conducted with mature male and female rats and
with pregnant rats in order to determine the dosages to be used in the
main study. Esbiol was diluted with olive oil using two dilution ratios,
a 20x dilution and a 40x dilution. All the test groups were dosed by
gavage, once per day for 6 days (days 9-14 of the pregnant rats). The
male rats were dosed orally with 0.1, 0.2 and 0.4 ml/kg Esbiol (20x
dilution) and with 0.1, 0.2, 0.4 and 0.8 ml/kg Esbiol (40x dilution).
The female rats were dosed with 0.025, 0.05 and 0.1 ml/kg Esbiol (20x
dilution) and with 0.05, 0.1, 0.2 and 0.4 ml/kg Esbiol (40x dilution).
The pregnant rats were dosed with 0.2 and with 0.1 ml/kg Esbiol (20x
diluticn) and with 0.2 ml/kg (40x dilution). Six-day oral LDgg's were
estimated from these preliminary test results. Based upon results from the
preliminary study, the following dose levels were selected for the main
study: 0.025, 0.05 and 0.1 ml/kg Esbiol (40x dilution). Control animals
received 4 ml olive oil per kg body weight.

Mature young healthy female rats were selected for the main part of the
study. They were confimed to have undergone at least 2 sexual cycles.
The females were placed together with mature male rats of the same strain
in the evening. The following morning they were examined for the presence
of sperm in the vagina. This day was considered to be day 0 of pregnarcy.
The following numbers of pregnant animals were tested: 0.2 ml/kg (prelim.
study) - 11, 0.1 ml/kg - 22, 0.05 ml/kg - 23, 0.025 ml/kg - 21 and Oml/kg
21 animals. Eshiocl was administered by gavage at the dose levels listed
above on days 9-14 of pregnancy. Bodyweights of the dams were determined
on the day of mating and on days 3, 6, 9-15, 18 and 21 of pregnancy.

They were observed daily for clinical signs of toxicity. On day 21, the
dams were sacrificed by cervical dislocation and grossly examined. The
following organs weights were measured: liver, spleen, kidneys, ovaries,
adrenals, thymus, pituitaxy, uterus and intestine (stomach to rectum).
The viable fetuses were given external examinations, kilied by ether
anesthesia and given internal gross examinations {(no details given). The
following observations were recorded: number of implantation sites,
embryonic and fetal deaths anl viable fetuses; the sex of the fetuses;
the viable fetus weights and placenta weights; external abnormalities and
skeletal abnomalities. In addition, the death rate, sterility rate (%
which did not conceive) and pregnancy maintenance rate {% which did not
abort) were recorded for the dams in each dose level.

B. RESULTS:

1.

Maternal Toxicity

Death rate, sterility rate and pregnancy maintenance were similar for
controls and all treated groups in the main study. At a dose level of

0.2 ml/kg used in the preliminary study, death rate was significantly
elevated and pregnancy maintenance rate was significantly depressed (if
compared to controls from the main study). Sterility rate was similar to
that found in the main study for all groups. Clinical signs of toxicity
appeared in almost all the dams at the 0.1 ml/kg dose level. Tremors,
salivation, pileerection,.blood-like discharge from the eyes and increased

2
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hype:sensitivity to sound stimulus were observed in these animals 1to?2
hours following dosing. The tremors dicappeared 2-4 hours following the
initial dose, hut became more marked as the number of times of dosing
increased. One animal from the 0.1 ml/kg group died on day 6 and one
animal from the 0.05 ml/kg group died on day 2. Hype:tnxﬂw of the liveI,
roughness of the liver parenchyma and congestion of the brain and heart
were noted in these animals upon autopsy- The results of the preliminazy
test with the pregnant rats dosed at. the 0.2 ml/kg level were mixed in
vith the results from the main study. Bodyweight gain was not inhibited
in any of the treated groups (except in the 0.2 ml/kg group when included
with the main study results). No significant differences in the organ
weights of any of the treated groups were noted (except in the 0.2 mi/kg
group which indicated atrophy of the thymus)}.

In all of whe dosed groups used in the main study, there weze no signifi-
cant diffzzences in the treated animals versus the controls with respect

to nurmber of implantations. number of viable fetuses, frequency of embryonic

(fetal) death, lethality with respect to sex oOr placental weignt. There
was a tendency towards inhibition of viable fetal body weight with

increasing dose: howevers the differences were not statistically significant

with respect o the control group. There were no external abnormalities
in any of the groups in the main study. In the preliminazy study, one
dam in the 0.2 ml/kg group had 1 fetus with cleft palate and 7 with a
veduced number of digits. The report only contained 1 summary table on
skeletal abnormalities. The table listed rotal numpber of fetuses with
abnormalities/dose level and the nurcbe:r of fetuses with either cervical:
thoracic or lumbar abnormalities/dose level. The abnormalities included
incanplete ossification of certain vertebrae. fusions of certain vertebrae,
asymmetzy and transformation of junbar into thoracic vertebrae. One

variation which appeared to increase with increasing dose was transformation

of lumbar yertebrae to thoracic vertebrae: (45/230 (contzol), 48/227
{0.025), 66,222 (0.05), and 1047246 (0.1 mi/kg)). The authors stated.

"In consideration of the frequency and severity of each type of abnormality,

and the fact that compounded skeletal abnormalities, with the exception
of campounded abnormalities of a variant formation, only occurred ir 1
fetus (0.2 ml/kg group. preliminary study: fusion of the right 1lst and
2nd thoracic vertebral arch + fusion of the 11th and 12th -ibs), Esbiol
does not appearc to have a particularly great great effect on the process
of skeletal formation in the fetus." In examining the data, it appears
that the authors may e correct in their conclusion€, however, one table
is insufficient in order to verify +heir statement.

DISCUSSION:

This study had a oumber of problems. e following is a 1ist of questions
and/or deficiencies:

1. Results from the preliminary study were mixed in the the results from the
main study. This is not good science and should not be done. Results

from two separate studies conducted at two different times should not be
compared. There are too many variables involved.

2. The pregnant animals were only dosed from day 9 to 1. The Guidelines

3
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state that they should be dosed frum days 6-15. Dosing from days 9-14
may cause some important data to he missed. '

3. There were no details as to how the soft tissue examinations were conducted.
There were no tables on soft tissue examinations either. Someone reviewing
the study would not know what was examined and what was nokt.

4. There was no indication that the investigators examined the heads. This
is important. An observed cleft palate in the gross external examination
should have heen verified by a skeletal abnormality. It was not mentioned.

5. There were no details in the skeletal abnormality tables. One cannot
tell which fetuses were examined for what abnormality or whether or not
one fetus had multiple abnormalities. The table is insufficient.

6. Corpora lutea were not counted. This is necessary in order to tell whether
or not there were ary pre-implantation losses (although it is not likely
that this would have happened in this case because the dosing was started
so late).

This study is classified as CORE SUPPLEMENTARY since some information can be
obtained from it, although it is not adequate as a teratology study.




Reviewed by Pamela Hurley : 83-3 (mouse)
Section 2 . Tox Branch (TS-769C)
Secondary Reviewer: Edwin Budd

Section 2 , Tox. Branch (TS-769C)

DATA EVALUATION REPORT

STUDY TYPE: Teratology - Mice (83-3) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRID NO.: 00151471
TEST MATERIAL: Esbhiol

SYNONYMS: S-Biocallethrin

STUDY NUMBER(S): CP-SB-75.02.28/A

SPONSOR: Not given

TESTING FA@l&Eg!:' General Research Laboratory. Chugai Pharmaceutical Co., Ltd.
TITLE OF REPORT: Esbiol Teratological Tests Results in Rats and Mice
KUTHOR(S): N. sShioda, O. Sugiyama, Y. Takagaki

REPORT 1SSUED: February, 1975

IDENTIFYING VOLUME: Volume 5 of 5, Tab SBA-14

CONCLUS1OW: Under the conditions of the study, it appears that Esbiol is not
teratogenic at the dose levels tested. Maternal toxicity NOEL could
not be established. Fetotox. NOEL 0.1 ml/kg (HDT in main study!}.

Classification: CORE SUPPLEMENTARY. See discussion.

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of 4,1, allethrolone ($5:3)
Description: ©0ily liguid with a high specific gravity

Batch #(s), Other #(s): Not given :

Purity: Not given

Source: Not given

vehicle (if applicable): Olive oil

2. fTest Animals and/or Other Test System (if applicable}:

Species and Strain (sexes): Tvcs mice

Age: Mature males and 80-100 day old females

Weight{s): 25-30 grams (fenales)

Source(s): Experimental Animal Center of Research Laboratory
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Procedure:

A preliminary study was conducted with pregnant mice in order to determine
the dosages to be used in the main study. Esbiol was diluted with olive
oil using 3 dilution ratios, a 10x dilution, a 50x dilution and a 100x
dilution. The animals were dosed by gavage, once per day for 6 days

(days 7-12 of the pregnant mice). Each dilution ratio was tested with
either one or two doses of undiluted Eshiol : 1.0 and 0.5 ml/kg Eshiol
(10x dilution), 0.1 ml/kg Esbiol (50x dilution) and 0.2 and 0.1 ml/kg
Esbiol (100x dilution).

Based upon results from the preliminazy study, the following dose levels
were selected for the main study: 0.05 and 0.1 ml/kg Esbiol (100x dilution}.

Mature young healthy female mice were selected for the main part of the
study. They were confizmed to have undergone at jeast 1 sexual cycle.
The following numbers of females were used: 5(0.2 ml/kg), 29(0.1 ml/kg),
29(0.05 ml/kg) and 23 (controls). The females were placed together with
mature male mice of the same strain in the evening. The following morning
they were examined for the presence of a vaginal plug. This day was
considered to he day 0 of pregnancy. Eshiol was administered by gavage
at the dose levels listed above on days 7-12 of pregnancy. Bodyweights
of the dams were determined on the day of mating and on days 3, 6-13, 15
and 18 of pregnancy. They were observed daily for clinical signs of
toxicity. On day 18, the dams were sacrificed by cervical dislocation.
The viable fetuses weIe given external axaminations, killed by ether
anesthesia and given internal gross examinations (no details given}. The
following observations were recorded: number of implantation sites,
embryonic and fetal deaths and viable fetuses; the sex of the fetuses;
the viable fetus weights and placenta weights; external abnormalities and
skeletal abnommalities. 1In addition, the death rate, sterility rate
(animals for which implantation sites were not observad) and abortion
rate were recorded for the dams in each dose level.

B. RESULIS:

1.

Maternal Toxicity:

The results from the preliminary study were combined with the results
from the main study. No deaths occurred in the control and 0.05 ml/kg
groups (0/23 and 0/29; respectively). Two of 29 animals died in the 2.1
ml/kg group and 2/5 animals died in the 0.2 ml/kg group {(from the
preliminaxy study). “linical signs of toxicity (tremors) occurred in the
two top dose levels- There was a tendency towards increased abortion and
sterility rate in all the treated groups. The authors state that they
were not statistically significant when compared to contzols, however .
they appear to be biologically significant. There were no differences in
hody weight gains petween the groups. Vexry little data was presented €O
support these statements.

NI




2. FEmbryo/Fetotoxicity:

There were no differences between the control and treated groups with
respect to average numbexr of implantations, the incidence of embryonic/fetal
deaths, the average number of viable vetuses, fetal body weight and sex
-atios, and the average weight of the placenta. One fetus with cleft
palate and hydcocephalus and 1 with cleft palate alone were observed

out of 229 fetuses in the 0.1 ml/kg group. 1In the control group, 1 fstus
with an abdominal hernia and 1 fetus with hydrocephalus were noted out

of 207 fetuses. No skeletal malformations were noted that appeared to be
related to treatment with Esbiol. The types of skeletal abnormalities
observed were insufficient ossification of occipital bone (1/207 controls
and 1/229 high dose group}, separation of left and/or right lst vertebral
arch (3 controls, 6/196 mid-dose, probably 3 high dose group, one nunber
% omitted), either left and right asymuetry of the sternum (1 each contxrol
= and high dose) and incomplete ossification of the 5th sternum (2 mid-dose).

C. DISCUSSION:

This study had a w~ber of problems. The following is a list of questions
and/or deficiencies:

1. Results from the preliminary study were mixed in the the results from the
main study. This is nct good science and should.not be done. Results
. from two separate studies conducted at two different times should not be
(_ compared. There are tco many variables involved.

2. The pregnant animals were only dosed from day 7 to 12. The Guidelines
state that they should be dosed from days 6-15. Dosing from days 7-12
may cause some important data to be missed.

3. There were no details as to how the soft tissue examinations were conducted.
There were no tables on soft tissue examinations either. Someone reviewing
the study would not know what was examined ardi what was not.

4. There were no details in the skeletal abnormality tables. One cannot
tell which fetuses were examined for what abnommality or whether or not
one fetus had multiple abnormalities. The table is insufficient.

5. Corpora lutea were not counted. This is necessary in order to tell whether
or not there were any pre-implantation losses (although it is not likely
that this would have happened in this case because the dosing was started
so late).

6. In general, too little information was supplied on the procedures used
for the study and too little data were supplied in reporting the results.
Therefore, the results could not be verified by the scanty information
supplied.

This study is classified as CORE SUPPLEMENTARY since some information can be
obtained from it, although it is not adequate as a teratology study.
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Reviewed by: Pamela Hurley
Section 2 , Tox. Branch (TS-769C)

Secondary Reviewer: Edwin Budd \Chif1
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Section 2 , Tox. Branch (TS-769C)

DATA EVALUATION REPORT

STUDY TYPE: Acute c-al toxicity - rat (81-1) TOX. CHEM. NO.: 25A

ACCESSION NUMBER: Not given MRID NO: PHES0001

TEST MATERIAL: Esbiothrin
SYNONYMS: None

STUDY NUMBER(S): RU-EBT-79828/A

SPONSOR: Roussel Uclaf, Romainville, Frarce

TESTING FACILITY: Toxicology Dept., Roussel Uclat. 1U2-109, Route de roisy-le-
Sec 93230 Romainville, France

TITLE OF REPORZ: Esbiothrin. Acute Oral Toxicity Study in the Rat

AUTHOR(S): L. Audegond, E. Collas and R. Glomot

REPORT ISSUED: Novemper 5, 1979

- IDENTIFYING VOLUME: Volume 3 of 5, Tab EBT-1

S CONCLUSION: Oral LDgg for males in PEG 200 is 432.3 my/kg (270.5-728.3 mg/kg?
B and LDgg for females is 378.0 ma/kg (216.3-555.6 mg/kq).

Toxicity Category: II
Classification: CORE GUIDELINE

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: d-trans chrysanthemic acid of d-allethrolone (72%) and d-
trans chrysanthemic acicd of 1-aliethrolone (21%)
Description: Not given
Batch #(s), Other #{s): 9 L 1069
Purity: Not given
- Source: Not given (assumed Roussel Uclaf)
- - Vehicle (if applicable): Polyethylenegylycol 200

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Male and female CD1 Sprague Dawiey rat

Age: MNot given

weight(s}: 100-110 grams

Source(s): IFFA CREDO breeding colony, 69210 St. Germain Sur L'Arbresle,
France
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3. Common Name: S-bioallethrid
Trade Name: Esbiol Concentrate

Shaugnessy Code: 4004

Active Ingredient: 90% Allyl homolog of Cinerin I and
_ 5% other allethrin stereoisomers

4., Common Name: d-cis/trans allethrin
Trade Name: Pynamin-Forte
Shaungnessy Code: 4005

Active Ingredient: 36.5% Allyl homolog of Cinerin I and
: 55.5% other allethrin stereoisomers

5. .Common Name: Esbiothrin *
Trade Name: Esbiothrin
Shaugnessy Code: 4003 + 4004

Active Ingredient: 72% Allyl homolog of Cinerin I and
21% other allethrin stereoisomers

* This product in the allethrin series is a combination

of two products, 60% Esbiol (s-bioallethrin, No. 3)

and 40% Bioallethrin (No. 2). This product hac been
approved for use in conducting chronic toxicity studies to
satisfy the data requirements imposed by a Data Call-In
Notice for Allethrin and all isomers. See Attachment II.

At the first support team meeting for the Bioallethrin
Registration Standard held on November 7, 1986, it was unani-
mously agreed that the proposed standard should cover all of
the above five technical/manufacturing use allethrin products
unless a scientific rationale could be provided why any should
be excluded from the standard. The Toxicology Branch (TB)
representative was asked to consider the proposal to include
all of these products inh one registration standard. If any
of these products should not be included in the standard, a
scientific rationale siinuld be provided to justify why it
should be excluded.
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MEMORANDUM OFFICE O -
— P STIZI . - NO TORIC SUSSTANCE:

SUBJECT: EPA #004001. Response to the Roussel Uclaf Proposal
Concernina Testing One Allethrin Formulation as a
Represer.tative for Several Others

TO: Ssusan Lewis, PM Team #50 Tox. Chem. No. 25
Registration Division (TS~7€7c)

FROM: pamela Hurley, Toxicologist MWW

Toxicology Branch
Hazard Evaluation Division {TS-769c)

THROUGH: Edwin Rudd, Section Head é%b
%\3
Ib,

Toxicologv Branch v
Hazard Evaluation Division {TS-769c)

1.D. No. 004001 :
Record Nos. 15R,429; 159,037 and 160,241 lfg; '
R . [/\—-' )

Action Redguested and Background:

bt

During ‘the summer of 1985, the Toxicology Branch was requested ;
to respond to a proposal submitted by Roussel Uclaf, dated June
11, 198S. The proposal concerned a data call-in notice on three
allethrin formulations. The formulations contained identical
chemical products except that the percentage of each product in
each formulation was different. The data call-in notice required
testing all three of the formulations for chreonic, reproductive
and oncogenic effects. Roussel Uclaf submitted a request, 3
accompanied by a rationale, for testing one of the formulations
as a representative for all three. At that time, in order to
facilitate a decision concerning the proposal, the Toxicology
Branch asked for the company to submit ali the subchronic, chronic,
reproductive, teratogenic and other relevant data already available
on the three formulations. In addition, other relevant data and
papers were obtained from the EPA files #s well. All of the data
collected on the three formulations have been reviewed.

Respons~:

The Toxicology Branch has determined that the proposal to
test Esbiothrin (EBT) in ~rder to satisfv the data call-in
requirements on the three formulations, Bioallethrin (BA), EBT

and Esbiol (SBA) is acceptable.




Discussion:

BA, EBT and SBA each contain almost exclusively the two isomers,
d-trans chrysanthemate ester of d-allethrolone (d-isomer) and g-
trans chrysanthemate ester of l1-allethrolone (l-isomer). The

relative ratiocs cof these two isomers expressed as (d:1) are respeci i il

50:50 for EBX
77+23 for EBT
95:5 for SBA

An analysis of the existing data on the three formulations.
indicates that in oral studies, each affects the same target
organs, particularly the liver. Although the acute oral studies
indicate that the d-isomer appears to be more acutely toxic
than the l-isomer, the subchronic studies indicate thai the NOEL's
and the LOEL's for BA and SBA are similar (no subchronic data
were available for EBT). 1In addition, subchronic data were
available for Pynamin ané Pynamin Forte. These two formulations
are similar to the other three except that the chrysanthemate
portion of the molecules are cis/trans instead of only trans.

The data on these two formulations also indicate similar NOEL's
and LOEL's. : ’ ‘

The rationale submitted by Roussel Uclaf also contains
information concerning the chemistry and syntheses of the
formulations and a list of inerts and impurities. This information
also supports testing only EBT to satisfy the data call-in
requirements for zll1 three formulations.

Attachment
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MEMORANDUM

SUBJECT: Bioallethrin Registration Standard: Selection of
Isomers To Be Included in the Standard

TO: Richard King, PM Team #17 Tox. Chem. No. 25A
Insecticide~Rodenticide Branch
Registration Division (TS-767c)

FROM: pamela Hurley, Toxicologist‘{%Tﬂﬂé7%9gﬁﬁé2y

Section II, Toxicology Branch
Hazard Evaluation Division (TS-769c)

THRU: Edwin R. Budd, Section Head )}\C‘*’
Section II, Toxicology Branch Q.,W
Hazard Evaluation Division (T$-769c¢) *@\
Robert Zendzian, Registration Standard I/ﬁké/ .
Coordinator, Toxicology Branch . Lc/u/ 3;
Hazard Evaluation Division {TS-769c) -~ h‘;y
./

William L. Burnam, Deputy Chief

Toxicology Branch ' .ff‘,(g\:{l:\d

Hazard Evaluation Division (T$S-769c)

-

Background:

On November 30, 1984 and February 21, 1985 the Agency sent

out a data call-in notice for allethrins, which included products
which contained different ratios of allethrin isomers. The
toxicologic data required included chronic feeding studies

in 2 species, oncogenicity studies in 2 species and a
reproduction study in 1 species. Because of the differences

in isomeric ratios in allethrin products, the Agency proposed
that the registrants confer with one another to consider
approp-iate test material(s) for the long term studies required
to support continued cein=-:t7 :.  In response to the data
"call-in notice, Ro.ssel Uclaf, a manufacturer of allethrin
products, sent a - -nnosal, to the Agency which reguested

testing Esbiothri-. {EBT) as 2 representative to satisfy the
testing req:: rem:ats for 3 products, Bioallethrin (BA), =8T

and Esbiol (SBA). The Toxicology Braach (TB)} considered the
proposal andi in a memorandum to S. Lewis on February 4, 198%,
TB acceptod it. Roussel also stated that they pla~ o stop
manufacturing a fourth product, Allethrin (Pynamin;.

A
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A second manufacturer ot allethrin products, Sumitomo Chemical
company . respondd 10 Lhe —onice with a letter stating that
rhey would .. tusting @ ti:- product, pynamin beohe with atl
the requived srudies. '

other comy- it 128 which have 1 .3 to the data call-in

notice thus tar have been formulators for Allethrin (Pynamin)
products. These companies have requested Eormulators' exemptions.
At the. present time, the Agency is unclear as to whethetr oOr

not there are any other manufac .urers for technical allethrin
(pynamin) except possibly Sumitomo, which to TB'S knowledge

has not stated 1its intentions concerning testing this product.
The Agency is in the process of sending out another notice on
allethrin, stating that the date has expired for replres to

the call-in notice for technical Allethrin.

At the first support team meeting for the Bioallethrin
Registration standard, the issue came up as to whether OTC not
the five products. Allethrin, Pynamin Forte, Bioallethrid,
Esbiothrin and Esbiol should all be included in the standard.
The Toxicology Branch was asked to consider the prOposal to
include all these products.

Respcnse:

- TB has decided toO include only Bioallethrin, Esbiothrin and

Esbiol in the standard pecause TB has already accepted Roussel's
proposal to test Esbiothrin as @ representative for Bioallethrin
and Esbiol (memorandum mentioned in packground section),

pynamin Forte 1is already being tested separately by Sumitomo.

and because there is a possibility that Techaical Allethrin may be
dropped by the manufacturers of Allethrin (pynamin) - T8

believes that including all of the 5 mentioned allethrin

products in the Registration standard would only confuse the
Registrants who are at the present time testing their products
separately. o '
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The specifications of Esbiothrin EBT 60/4

0 are given in Table 1I.

I/f - "
TABLE II: ESBIOTHRIN SPECIFICATIONS

-~

Appearsnce: -

Optical Rotation:

Assay:

Chryssnthemic Acid Chloride:

Ornpge—Brovn risco;xs oil

[_OJD (C = 5% ‘:oluene) higher or equal to = 37.5°

iligher or equal to 9_3: »

Free Chrysanthemic Acid

4+ Chrysantheaic Anhydrate:

Less than 4%

Less than 0.2X

The method of analysis to be

used is the one applicsble to Esbiol.

These specifications correspond to a content of:

d-trans chrysanthemate of

TOXICOLOGICAL DATA-MFTABOLISH

The toxicological properties of Esbiothrin EBT 60
of Biloallethrin and

Table IIX gives the basic acut
(Wistar rats for Bioallethrin,

Esbiothrin).

d allethrolone 272X

Esbiol which are in fact very similar.

e oral
Esbiol and_Spra

/40 correspond to the ones

toxicity data available in the rat
gue Davley rats for

TARLE IXI: ACUIE
IN THE

ORAL TOXICITY OF BIOALLETHRIN, ESBIOTHRIN AND ESBIOL

RAT

Species Sex
Rat Male
(Wistar)
Rat

(Wistar) Male

Rat
(Sprague Male
Davley)

Product

Bioallethrin

Esbiol

Esbiothrin

_Solvent

PEG 200

PEG 200

PEG 200

Coanfidence 1liwils sox

1D 50 in mg/kg

550 — 870
617 - 931
507 - 1063

Origin
of the
study

XU 197z

20 1972

30 1978




o] ¢ . B -

: Confide.nce linirs Crigin
Species Sex . Product Solvent for LD50 in mg/kg the St
Rat ‘
(Wistar) | Female Bioallethrin PEG 200 . 508 - 742
Rat . ’ . : .

(Wistar) Female Esbiol PEG 200 531 - B29 RU 1977
Rat : _
(Sprague Female Esbiothrin PEG 200 321 - 500 RU 197¢

Dawley) -

.It may be worthwhile to call the readers attantion. to some of the additional
toxicological data available for Biocallethrin and Esbiol with other species.

. -mouse acute oral 1D 50 in the range of 300 to 400 mg/kg
: ~rabbit acute oral 1D 50 in the range of 2000 mg/kg
—dog acute oral LD 50 higher than 1000 mg/kg

Long term (90 or 180 days) feeding studies and metabolic studies have also
confirmed that allethrin derivatives such as Bioallethrin and Esbiol (and
- therefore Esbiothrin) present no hazard when used at recommended levels in

aerosols, sprays, coils, mats, etc.

III. BIOLOGICAL ACTIVITY: SYNERGISTIC EFFECT

* By its ccmposition, Esbiothrin EBT 60/40 1s closely connected with
Bioallethrin and Esbiol in which the only allet..-in isomers present are
the.DT of D and the DT of .L, .the former being by far the most active one.

As a first approach based on the composition, it may therxefore be
expected that Esbiothrin 1s close to 1.6 times more active than
Bioallethrin, while-Esbiol is some 1.95 times more active. Recent
studies have, however, demonstrated that by changing the stereoisomer

.--- .composition, .the physicochenical properties are modified, and ...
consequently the biological activity against the insects may be
different and superior to those expected. More specifically, the
following results demonstrate a synergistic effect in coils between the
DT of D and the DT of L isomers against mosquitoes and flies.

TABLE IV: ESBIOTHRIN VS. “BIOALLETHRIN ACTIVITY IN COILS AGAINST C.
pipiens. Concentration and relative potency at KT 50 of 7.

Product Concentration in £:11s Relation Potency

Bioallethrin « 0.210 100

Esbiothrin 0.102 206
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ESBIOTHRIN VS. BIOALLETERIN ACTIVITY IN COILS AGAINST
A. ae ti. Concentration and relative potency at
KT S0 of 7.5°.

TABLE V.

Product. .-centration 1a Csils _t:-ive Pote
Bioallethrin 0.155 100
tsblothrin 0.070 ) Tl

-

BIOALLETHRIN ACTIVITY IN COILS AGAINST
Concentration and relative poteocy at

TABLE VI: ESBIOTHRIN VS.
M. domestica.
KT 50 of 13°.

Relative Potency

Product Concentration in Coils
Bicallethrin 0.600 100
Esbiothrin 0.295 203

I1I.

From these biological findings, it may be concluded that the higher
content of DT of D in Esbiothrin enhances all activities higher than
expected when taking only into consideration the relative DT of D

content.

Continued — Tests from McLaughlin Cormley King Laboratories, U.S.A.

Shown in Table VII are results against houseflies that confirm the
higher biological activity of Esbiothrin EBT 60/40 over Bioallethrin.

TABLE VII: Results with Watexr—Base Pressurized Sprays Against

M. domestica, F-58WT-I1 Strain, by the CSMA Aerosol

Test Method — 3g/1000 cu. fr. dosage.

Avg. % ATKD
Avg. % Aeroscl Test Knockdown Hortality

1 Active Ingredient 5 Min. 10 Min. 15 Min. 24 Hrs.
0.2 Esbiothrin .
0.6 Piperonyl butroxide 26 46 68 T 48
1.0 MGK-264 '
8.2 Petroleum Dist.
0.3 Bioallethrin
0.6 Piperonyl butoxide 27 47 69 52 i
1.0 MGK-264
8.2 Petroleum Dist.




Shown in Table VIII are results against Gerwman cockroaches that
also confirm the higher biological activity of Esbiothrin
EBT 60/40 over Bioallethrin

TABLE VIII: Results With Water-Base Pressurized Sprays Against
* B. germanica by the CSMA Cockroach Aerosol Test
Method - .84 g. dosage.
Avg. I Dead & Moribund -

Z Active Ingredient 24 Hrs. 48 Hrs.
0.2 Esbiothrin
0.6 Piperonyl butoxide -, 99 99

.__1.0 _MGK-264
8.2 Pafroicux Dist.

: 0.3 Bioallethrin

0.6 Piperonyl butoxide 99 : 99
1.0 MGK-264
8.2 Petroleum Dist.
Official Test Aerosol* 72 70

% 0.2% Pyrethrins + 1.6Z Piperonyl butoxide + 18.2%
- Petroleum Distillate with Propellents 11 & 12.

Esbiothrin EBT 60/40, considered as a combination of Esbiol and
Bioallethrin, represents an economically valuable consideration
in the formulation of aercoscls, sprays, coils or mats.

IV. CONCLUSION

(]

Esbiothrin EBT 60/40 constitutes a new industrial combination in
the allethrin series.

Chemically, it constitutes an improved Bioallethrin with a DT of
D content nearly 1.6 times higher.

Bioclogically, the isomer ratio induces a 3ynetgistié effect
allowing an improved activity over the one expected from the
chemical composition.

Economically, Esbiothrin EBT 60/40 is 2 valuable material to be
included in aerosol, coil and mat formulae.
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SUBJECT: Addendum to Toxicology Chapter of the sioallethrin
Registration Standard

Tox. Chem. Ho. 25

Tox. Chem. HNo. 257

— ©OTO: Richard Xing, PM Team #17
Insecticide—-Rodenticide Branch
Registration Division (TS-767c)

7 /
FROM ¢ Pamela M. Hurley, Toxicologist “hn »a\n}ﬁ%ﬁkQ?
Review Section II, Toxicology Branch ’
Hazard Evaluation Division (TS5-739c¢)

- =7 - A 4
THROUGH: Robert P. Zendzian, ﬁr?/'%———" v ,/_; 7
Registration Standard Coordinator

Toxicology Branch

Hazard Evaluation Division (TS-76Yc) -/

» ’ , (-\XA s
William Burnam, Deputy Chiet UJ&. oy X<W
Toxicology Branch s \ﬁg'

Hazard Evaluation Division (TS-769c) .

Attached are the Toxicology Summary Tables ftor Allethrin
and for d-cis/trans Allethrin, both of which are to be included
in the Bioallethrin Registration Standard. With the exception
ot a chronic/oncogenicity study in the rat for d-cis/trans

- Allethrin, there are no adequately conducted toxicity studies
available on either ot the technical products. The Toxicoloqgy
Sunmary Tables summarize the generic data requirements for
Allethrin and d-cis/trans Allethrin. A review ot the rat
chronic/oncogenicity study on d-cis/trans Allethrin is also
attached along with a summary of the results from the study.
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p-Cis/Trans Allethrin - Chronic/Oncogenicity Feeding Study 1in
rats

D=cis/trans allethrin did not prove to be oncogenic under the
conditions ot the study. The 1 svels tested were 125, 500 and
2000 ppm. For chronic eftects, the NOEL's were 6.6 mg/kg/day
t >r females and 5.9 mq/kq/day tor males (125 ppm), based upon
ﬂ*grnxscq hody weidght aqains and the presence ot histiocyte

)niuu\yflﬂf" crystals in the livers of temales and increased
11vur worlonts 1.1 males. The LOEL's were 24.5 my/kg/cay tor
males and 2d4.60 mg/kg/day tor temales (5U0 ppn). Other chronic
et tects noted in the study were p0391b1e increases in xidney
weights in males at the high dose level and increases in
liver weights in females at the high dose level.

k3



DYNAMAC
CORPORATION

Finai Report

Bicallathrin
Task 2: Residue Chemlstrg Lhapter

Contract No. 68-02-4228

April 30, 1287

Submilted to:
Environmental Protection: Agency
Arlington, VA 22202

Submitted by:
Dynamac Corporation
The Dynamac Building
11140 Rockville Pike
Rockville, MD 20852




%,

)

//

BIOALLETHRIN

RESIDUE CHEMISTRY

Task 2

Table of Contents

Introduction
Nature of the Residue in Plants
Kature of the Residue in Animals
Residue Analytical Methods
Storage Stability Data
Magnitude of the Residue in Plants
Food/ Peed Commodities Exempt from the Requirement
of Tolerances
Field Grown and Greenhouse Crops
Mushrocms i
Food/Feed Commodities with Established
Tolerances for Residues ’
Fruits and Vegetables

Magnitude of the Residue in Stored Raw
Agricultural Commcdities

Magnitude of the Residue in Meat, Milk,
Poultry, and Eggs

Nature and Magnitude of the Residue in
Food Handling Establishments

#Magnitude of the Residue in Food Resulting from
Indoor Domestic Dwelling Uses

Reqgulatory Incidents

Tolerance Rea:sessment

Master Record Identification Numbers
References (used)
References {not used)
References (not used/not cited)

Generic Data Requirements for Biocallethrin

VYo W S AN

|
(@]

12

14

16



£

BIOALIFTHRIN

RESIDUE CHEMISTRY

TASK 2

INTRCUCTION

Allethrin (004001), allethrin coil (0040C?), bicallethrin (004003),
S-biocallethrin (004004), and d-cis/trins allethrin (004005) are insecticides
containing two or more of th: eight sterecisomers which comprise the
d~-trans-chrysanthenum monocarkoxylic ester of dl-2-allyl-4~-hydroxy -4-
nethyl-2-cyclopenten-1-one; the: Fhaughnessy No. for each compound appears
parenthetically. This documen:, thougt. entitled "Bicallethrin", covers

all of these Shzughnessy number. .

Allethrin (004001) is federally registered for pr=harvest use cn apples,
beans, broccoli, Brussels sprouts, cabbage, cauliflower, celery, citrus,
collards, endive, horseradish, kale, kohlrabi, lettuce, mustard greens,
parsley, peaches, ps=ars, peppers, radishes, rutabagas, spinach, tomatoes,
and turnips. 1 Special Local Need (SLN No. FL730061) registration permits
preharvest use in FL on alfalfa, clover, cucurbits, peas, sorghum, and
sugarcane. Allethrin (004001) is federally registered for postharvest

usz on apples, blackberries, blueberries, boysenberries, checrisg, crahapples,
currants, dewberries, gcapes, muskmelcns, oranges, peaches, pears,
pineapples, plums, and raspberries. Allethrin formulations are also
variously registered as a stored commodity treatment on grain, dried
fruit, and stored food, for dirsct uses on horses and ponies,.and for
treatments of pets, crnamental plants and forest trees, domestic dwellings,
aquatic sites, livestock premises, mushroom houses, and food handling
es-ablishments. Allethrin coil {004002) is predcminantly used for outdoor
contro! of adult mosquitoes.

The following formulations are vecistered for use on agricultural

crops: the 0.9, 1, 2.5, and 15% emulsifiable concentrate 7); the 2.5, 35,
and 12.51% soluble concer’zate/liquid (SC/L); and the € 2% and 1.25% reacy-to-
use (RTU). Allethrin formulations registered fur use in food nandling
establishments, livestock premises, and domestic dwellings include: the
1, 1.875, 2.5, 2.973, 3.4, and 15% emvlsifiable concentrzte; the 0.66;
0.3i, 0.928, 1.394, 2, 5, and 12.51% soluble concentrate/liquid; the
0.0232, 0.06C3, 0.163, 0.25, 0.326, 0.372, 0.5, and 1.25% ready-to-use;
ard the 0.025, 0.0602, 0.116, ~.122, 0.1%, 0.197, ©.239, 0.422, 0.48,

0.5, 0.6, and 0.8 pressurized .iquid (PrL). All furmulacions (EC., SC/L,
RTU and PrL) may contain mult‘vle active ingredients (MAIs;. Allethrin
formulations are applied foliarly by aerial or ground equioment to crops
pi.or to harvest; postharvest applications are made as an emulsive dip.
Formulations used in food handling establishments may e applied as a
fogging treatment, spacz spray, oOr as a contuct spray {surface. spot,
crack and crevice treatment). ' :

According to the Preliminary Quantitetive Usage Analysis of Allethrin (K.?. 2. as.
1/87, BUD, 7PP, EPAR), bicallethrin {004003' accounts for 41.7-33.0%, D-cis/
trans allethrin {70D4005) »rd allethrin (C04001) each account for 22.7-27.7%,



and S-biocallethrin (004004) accounts for 1.5-2.8% of the total estimated
domestic usage. Household and structural (commercial and industrial) use

sites account for 84.8-97.2% and 2.8-15.2%, resmctlvely, of the total domestic
usage of all the aliethrin compounds.

Tolerarces for residues of allethrin (allyl homolog of cinerin I) in food/feed
items following posttreatment application are currently expressed in terms of
allethrin per se (40 CFR 180.113). An exemption from the requlrement of a
tolerance for residues of allethrin (allyl homolog of cinerin I) in food/feed
items following preharvest application is also currently expressed in terms of
allethrin per se (40 CFR 180.1002).

NATURE OF THE RESIDUE IN PLANTS

Conclusions:

No data were submitted pertaining to the metabolism of allethrins in plants.
The following data are required:

o The uptake, distribution, and metabolism of [14Clallethrin in a
tree fruit crop (pome, stone, or citrus), a legume or fruiting vegetable
(beans or tomatoes) and a leafy or brassica leafy vegetable (lettuce
or cabbage). [l4CJallethrin (004001 ~ a mixture of eight iscmers)
must be applied foliarly several times up to and including the day
of harvest at rates sufficiently high to permit complete characterization
of l4C-residues. The identities and quantities of residues in or
on mature plant parts must be determined in order to elucicate
terminal residues. Representative samples from these tests mast
also be analyzed by enforcement methods to ascertain that the methods
are adequately capable of quantifying all residues of concern.

Tolerances ard exemptions from the requirement of tolerances are currently
expressed in terms of allethrin per se (allyl homolog of cinerin I). Upon

receipt of the above-requested data, the tolerance definition will he
reevaluated.

For a depiction of the molecular structure of the various-allethrin-containing
compourds, refer to Table 1 on page 3.

References (used):

N/A.

Discussion of the data:

.
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NATURE OF THE RESIDUE IN ANIMALS

Conclusions:

No data were submitted pertaining to the metabolism of allethrin in animals.
The following data are required:

O Metabolism studies utilizing ruminants and poultry. Animals
must be dosed orally for a minimum of 3 days with [l4CJallethrin
(004001 - a mixture of eight isomers) at a level sufficient to maxe
residue identification and quantification in tissues and milk possible.
Milk and eggs must be collected twice a day during the dosing pericd.
Animals must be sacrificed within 24 hours of the final dose. The
distribution and characterization of residues must be determined
in milk, eggs, liver, kidney, muscle, and fat.

o0 Metabolism studies using cattle, poultry and swine reflecting direct
animal treatment. These data are needed because allethrin (004001)
is registered for use as a space spray in farm animal quarters and as
a direct treatment to horses, and bicallethrin (004003) is registered
for use as a space spray in milking houses. Animals must be sprayed
daily for 28 days using [l4cJallethrin (004001 - a mixture of eight
isomers) at a rate sufficiently high to permit complete ciiaracterization
of .14C-residues and sacrificed within one day of the final apolication.
14c_Residues must be quantified and characterized in muscle, fat,
liver, kidney, milk and eggs. EBEggs and milk must be collected twice
daily throughout the treatment period. B

References (used):

N/A.

Discussion of the data:

N/A.

RESIDUE ANALYTICAL METHODS

Conclusions:

The available GIC methods (MRIDs 00031930 and 00064646) are adequate for
collection of data pertaining to allethrin residues in or on raw agricultural

and processed plant commodities. The former method has undergone a successful
method trial (EPA memoranda by King Zee dated 9/11/80 and located in correspondence
file for FAP#0HS5265; no MRID assigned). The available colorimetric method

(MRIDs 00035929 and 00135387) is inadequate for data collection because iz

is not sufficiently quantitative and recovery and validation data are lacking.

A similar colorimetric method appears as method A in the Pesticide Analytical
Marual (PAM), Vol. II. ’



- The Residue Chemistry Data Requirements in 40 CFR 158.125(b)(15) require that
requlated pesticide residues be subjected to cne or more of the mltiresidue
procedures publishad in Appendix II of PAM Vol. I and available from the
National Technical Information Service under Order No. PB 203734/AS. Allethrin
is determined by Multiresidue Protocols I and III. Allethrin has been par-
tially (50-80%) recovered through PAM I method 211.1/231.1 and completely
(>80%) recovered through PAM I method 212.1/232.1 after Florisil cleanup.

Additional residue and validation data and appropriate methods may be required
if requested metabolism/degradation studies reveal additional metabolites of
toxicological concern. All residue data submitted in response to this Standard
must be accompanied by a description of the analytical method used and method
validation data (=ensitivity, accuracy, and precision).

References (used):

MRIDs: 00031930. 00035929. 00064646. 00135387.

Zee, King. 1980. FAP#0HS5265. Results of method trial for allethrin in food
handling establishments. (No MRID assigned).

Referances (not used):

{The following MR1Ds duplicate previously cited refer=nces or contain irrelevant
information.]

MRIDs: 00031929. 00057240. 00089616.

Discussion of the data:

McLaughlin Gormley King Co. (1922; MRID 00031930) submitted a method for
Jetection of ailethrins in or on bread, butter, candy, lemon cream pie,
meat, ard potato. BAnalysis is by gas-liquid chromatography using electron
capture detzction (GLC/EC) and a column packed with 5% OV-1 on 80-100 mesh
Chromosorb W(HP). The retention time for bioallethrin was 2.5 minutes.
Descriptions of sample extractions are presentec in detail in the following
discussion; petroleum ether extracts from all samples are cleaned up on a

Florisil colum and the eluant is analyzed by ..>/EC.

Bread: Samples of bread are homogenized with Celite 545 and water:
acetonitrile (10:90) and filtered. Residues in the filtrate are partitioned
into petroleum ether with the addition of sodium chloride. ‘The petroleum

ether extract is washed with water, dehydrated by passage thrcugh anhydrous
sodium sulfate, and reduced in volume by rotary evaporation.



Butter: Filtered butterfat samples are mixed with petroleum ether, partitic .od
into acetonitrile, then petroleum ether with addition of sodium chloride.

The petroleum ether extract is washed with sodium chloride in an unspecifiad
solvent, dehydrated, and concentrated.

Candy: Samples of candy are homogenized with heated (temperature unspecified)
water :acetonitrile (35:65). Celite 545 is added with homogenization, and

the mixture is filtered. Residues in the filtrate are partitioned into
petroleum ether #ith sodium chloride. The petroleum ether extract is

washed with water and dehydrated.

Lemon Cream Pie: Samples of pie are homogenized with Celite 545,
water:acetonitrile {20:80, heated to an unspecified temperature) and
filtered. Residues in the filtrate are partitioned into petroleum ether.
The petroleum ether extract is washed with water and dehydrated.

Meat: Samples of meat are homogenized with anhydrous sodium sulfate
(previously washed with petroleum ether), Celite 545, ethyl ether, and
ethanol . troleum ether is added with homogenization, and the homogenate
is decanted. Solid material remaining is extracted with petroleum ether.
The petroleum ether extract is concentrated, and residues dissolved in
petroleum ether are partiticned into acetonitrile, then petroleum ether
with the addition of sodium chloride. The petroleum ether extract is
washed with water and dehydrated. '

Potato: Samples of potatoes are homogenized with Celite 545 and acetonitrile,
and the homogenate is filtered. Residues in the filtrate are partitioned
into petroleum ether with addition of sodium chloride. The petroleum ether
extract is washed with water and dehydrated.

Recoveries of bicallethrin were 63-90% for bread; 73-80% for butter;

83-100% for candy; 87-93% for lemon cream pie; 70-99% for meat, and

90-110% for potato, each food was fortified with biocallethrin at 0.1-0.3

ppm. Recoveries from bread samples were: 80% for allethrin, 95% for
d-cis/trans allethrin, 105% for S-bicallethrin and 85% for bioallethrin;
samples were fortified with each compound at 0.2 ppm. Residues of biocallethrin
in control samples were reported as follows: 0.002 ppm for bread; 0.005 ppn

for vutter; 0.005 pom for candy; 0.006 ppm for lemon cream pie; 0.01 ppm for
meat; and 0.004 ppm for potato. The stated limit of detection for the method
is 0.1 ppm. '

This GIC/EC method underwent a successful method trial (EPA memorandum by
King Zee dated 9/11/80 and located in the correspondence file for FAPROH5265;
no MRID assigned). Recoveries from four samples each of bread and butter
fortified with allethrin at 0.5 or 1 ppm were 90-100%. Control samples (two
each) of bread and butter bore <0.01 ppm apparent allethrin residues.

McLaughlin Gormley King. Oo. (1922, received 1980; MRID 00064646) submitted
a GIC method for detection d-cis/trans allethrin residues in foods. Samplss
of apples, bread, butter, meat, potatoes, and sugar are extracted, purified,
and analyzed by GLC using a column packed with 3% EiEff-3BP on S0-100 mesh
Chromosorb W(HP) and a linear electron capture detector. Samples of apples,
bread, or potatoes are homogenized in Celite 545 and acetonitrile. The

-6~



nomogenate is filterea, and resicues in the tiltrate are partitioned into
petroleum ether atter addition of 2% NaCl. The aaueous layer is extractea
with a second volume of petroleum ether and is discarde~. The combined
petroleum ether extract 1S washed with water. Tne organic phase is agehyarated
by passage through anhydrous sodium sulfate and concentrated. The petroleum
ether extract is applied to a Florisil column, activity specitied only as
"untreated, trom reagent bottle.” The petroleum ether eluates are giscardea,
and residues d-cis/trans allethrin are eluted in ethyl acetate:petroleum

ether (5:95). Eluates are concentrated and then analyzed by GLC. Filtered
buttertat samples are combined with petroleum ether in a separatory tunnel,
and residues are partitionea into tour volumes of acetonitrile. Sodium
chloriae (2%) is added to the combined acetonitrile extract, ana resigues are
partitioned into two volumes of petroleum ether. The combined petroleum

ether extract is washed with two volumes ot 2% NaCl, dehydrated by passage
througnh anhydrous sodium sulfate, and concentrated for analysis by GLC following
puriticetion on a Florisil column, as previously describea. Meat 1s homogenized
in Celite 545, ethyl ether, and ethanol. 3Sodium sulfate-saturated petroleum
ether is aaged, and the material is homogemized and tiltered. All extracts
are combined and evaporated at 50 { until the solvent is removed. The resicue
is dissolved in petroleum ether, partitioned into acetonitrile, and puritiec
on a Florisil column as previously described. Sugar is dissolved in water,
and residues are partitionea into petroleum ether. The petroleum ether
extract is washed with water, dehydrated by passage through anhydrous sodium
sulfate, and concentrated. -

Recoveries tor samples tortitiea with d-cis/trans allethrin at 0.1-G.6 ppm
were 57-100% from 23 samples, inciuding: 84-100% tor three apple samgles;
72-92% tor three breaa samples; 57-92% for eight butter samples; 75-83% tor
three meat samples; 80-97% for three potato samples; and 85-100% for three
sugar samples. Apparent residues ie or on a control sample for each tood

item were reportea as <0.0) pr “£* {wndetined). The stated limit of detect:on
tor the metnod is U.1 ppw.

FMC Corp. (1954; MRID 0U035929 ana 1956; MKRID 00135387) submittea a colori-
metric methoa developed by Schreiber and McClellan (1954) for determination
ot biocallethrin residues 1n wheat flour and wmeat ang milk. This method 1S
inadeguate for collection of residue data pertaining to bioallethrins because
it is not sufticiently quantitative, Residue data generated by this method
are presented for informational purposes only and are inadequate to support
tolerances or exemptions from tolerances based on currently registered
uses. Both methoas i1nclude sample extraction/partitioning in petroleum
ether and reaction of concentrated aciditied extracts with mercuric
oxige:sulturic acid:water reagent., Additiomal steps in extraction of flour
included in MRID 00035929 are refluxing of petroleum ether extracts with
ethaneolic sodium hydroxide, aasition of barium chloride, and partitioning
into petroleum etner before reaction with the colorimetric reagent.

A moditication ot the Schreiber and F:Clellan colorimetric method authored by
McClellan and Moore {1958; J. Agr. Food Chem. (6) 463-465) is methoa A in PAM
Vol. Il (Pesticide Reg. Sec. 120.113). This method is adecuate for ccutirmatory
purposes but is nct sufficiently auantiative foi purposes of gata collectior.
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STORAGE STABILITY DATA

Conclusions:

No acceptable data have been submitted regarding the storage stability of
allethrin residues in or on plant or animal commodities. The following data
are required:

o All residue data requested in this Standard must be accompanied
by information specifying the storage intervals and conditions
for samples analyzed. Data must also be submitted depicting the
storage stability of the residues of concern under the same conditions
and time intervals specified. In laboratory tests using fortified
samples, the pure active ingredient and pure metabolites (if necesszry)
must be used. However, if field weathered samples are used, the test
substance must be a typical end-use product. :

“arences (used):

' MRID: 00089450.

Discussion of the data:

Weevil~Cide Co. (1955; MRID 00089450) submitted a study depicting stability of
allethrin residues in dust %rom an unspecified grain. Data were generated

by an inadequate colorimetric method (1954; MRID 00035329) and are presented
for informational purposes ¢nly. Samples of dust initially bearing residues of
0.22% allethrin were stored ia direct sanlight (one sample) or in subdued
light similar to bin storage (three samples). Residues generally declined in
subsamples analyzed at monthly intervals for six months of storage. By 5
months, the sample incubated in lignt bore residues reported as "0.00%" (un—
defined limit of detection). Residues in samples after six months storage were
"0.C032" and 0.07-0.09% following incubation under sunlight and subdued light,
respectively.



MAGNITUDE OF THE RESIDUE IN PLANTS

Food/Feed Commodities Exempt from the Requirement of Tolerances

Field Grown and Greenhcuse Crops

Tolerances:

The following crops are exempted from the requirement of tolerances for
residues of allethrin (allyl homolog of cinerin I) when it is used before
harvest: apples, artichokes (Jerusalem), beans, beets, beets (suqar),
broccoli, Brussels sprouts, cabbage, carrots, cauliflower, celery, chicory,
Chinese cabbage, citrus, ocollards, oorn, endive, escarole, garlic, horseradish,
kale, kohlrabi, leeks, lettuce, mushrooms, mustard greens, onions, parsley,
parsnips, peaches, pears, peppers, potatces, radishes, rutabagas, salsify,
shallots, sorghum (milo), sorghum (grain), spinach, swezet potatoes,

tomatoes, and turnips (40 CFR 180.1002).

Use directions and limitations:

The 1% EC formulation (004001) is registered for use on apples, citrus,
peaches, and pears as a foliar application at 1 qt formulation/A in
200-600 gallons of water/A (applied by high volume ground equipment) or,
for apples, peaches and pear# cnly in 2~5 gal water/A (applied by low
volume ground equipment). The 1% EC formulation (004001) is also registered
as a foliar application at 1-1.5 pt formulation/A in 1-3 gal water/A tc

be applied using aerial equipment or low volume ground equipment on the
following crops: beans, broccoli, Brussels sprouts, cabbage, cauliflower,
celery, collards, endive, horseradish, kale, kchlrabi, lettuce, mustard
greens, parsley, peppers, radishes, rutabagas, spinach, tomatoes, and
turnips. The 2.5% EC-MAI formulation (004001) is registered for greenhouse
or field use on beans, broccoli, Brussels sprouts, cabbage, cauliflower,
collards, kale, lettuce, mustard greens, peppers, radishes, tomatoes, and
turnips as a foliar application at 12-36 fl. oz formulation/100 gal water/
A or at 1-3 tbsp. formulation/gal. No maximum number of applications or
maximum seasonal use rate has been established, nor is there an established
PHI. »

Use of the 0.9% EC-MAI is permitted in FL under SLN No. FL780061 as a

foliar application to alfalfa, apples, beans. broccoli, cabbage, cauliflower,
celery, citrus, clover, cucurbits, kale, lettuce, peach, pear, peas,

pepper, potato, sorghum, spinach, sugarcane, tomato, and turnip at 1-2 pt
formulation in 1-3 gal/A. Applications may be repeated at 5~ to 7-day
intervals as needed using ground or aerial equipment. A l1-day PHI is in
effect. [We note that alfalfa, clover, cucurbits, peas, and sugarcane do
not appear in the commodity entries under the 40 CFR 180.1002 exemption.]



Conclusions:

No acceptable data were submitted sertaining to residues of allethrin
in or on any plant commodity following registered preharvest applications.
The follc'ing data are roxqiired: .

o Data depicting allethrin residues of concern in or on (i) greenhouse
and field grown snap beans, dry beans and bean vines (field-grown
only), broccoli, cabbage, coilards, lettuce (leaf and head - with
and without wrapper leaves), radishes, and tomatoes harvested
immediatly after the last of multiple foliar treatments of the
2.5% EC formulation at 36 fl. oz. product/100 gal water/A; (ii)
apples, oranges an} seaches harvested immediatly after the last
of miltiple foliar treatments of the 1% EC formulation at 1 quart
product/A using both high and low (2 gal/A) volume ground equipment
in separate tests; (iii) celery and horseradish harvested immediatly
after the last of multiple foliar treatments of the 1% EC formilation
at 1.5 pints product/A in 1 gal water/A; and, to support a FL
24(c) label (FL780061), (iv) alfalfa forage and hay, cucumbers, melons,
summer squash, potatoes, grain sorghum (grain, forage, fodder,
silage and hay), sweet sorghum (seed, forage and fodder), and
sugarcane (cane and forage) harvested one day after miltiple
foliar applications, made at 5-day intervals, of the 0.9% EC
formilation at 2 pints product/A in 1 gal water/A. A maximum
number of applications per season must be proposed for all uses
and reflected in the submitted data. Tests must be conducted in
states that represent the major growing regions for each crop
acoording to the latest edition of Agricultural Statistjcs (uspa)
or the Census of Agriculture (U.S. Dept. of Commerce), except to
support the FL 24(c) label (tests need be conducted in FL only).
Appropriate tolerances must be proposed.

o Data depicting allethrin residues of concern in the following
processed commodities obtained from raw agricultural commodities
bearing measurable weathered residues: wet and dry pomace and
juice from appl~s; dried pulp, oil, molasses, and juice from
oranges; flour, starch and grain dust from grain sorghum; syrup

rom sweet sorchum; molasses, refined sugar, and bagasse from
sugarcane; and wet ané dry pomace, puree, catsup, and juice from
tomatoes. If residues concentrate, appropriate food/feed additive
tolerances must be proposed. ‘

o The Registrant(s) mist propcse a preharvest use on Jerusalem
artichokes, sugar beets, carrots, chicory, corn (sweet and field),
garlic, leeks, onions, parsnips, salsify, shallots, and sweet
potatoes accompanied by appropriate residue data (currently, an
entry exists in 40 CFKk 180.1002 for these c-mmodities but no
registered uses on them exist}. Processing studies mist be
submitted for field corn (crude and refined oil, grain dust, ard
milling products {starch, grits, meal, flour]), and sugar beets
(dehydrated pulp, molasses and refined sugar). If the rate
proposed (i) on Jerusalem artichokes and sweet potatoes is no
higher than that registered for use on potatoes; and (ii) on
sugar beets, parsnips, salsify and carrcts no higher than on
radishes, no residue data for these crops need be submitted
(processing data would still be required). Also, if the uses
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proposed on garlic, leeks, onions atd shallots are identical, data
need be submitted only for onions (green and bulb). Appropriate
tolerances must be proposed.

Upon receipt of the requested data, the current exemptions from the requirement
of tolerances will be revoked and replaced by individual tolerances to
cover residues following preharvest use, if toxicological considerations

permit.

There are no Canadian or Mexican tolerances or Codex MRLs for residues of
allethrin in or on any plant commxiity; therefore, no compatibility
guestion exists with respect to Codex.

References (used):

MRID: 00089616.

Discussion of the data.

Niagra Chemical (1954; MRID 00089616) submitted information pertaining to
calculated residues of allethrin in or on cabbage, snap beans, sweet

corn, spinach, tomatces, and mushrooms. These calculated data, based on
yield per acre (lbs), 1b product applied per acre, and percentage of edible
commodity portion, are not acceptable for purposes of tolerance evaluation.

Mushrooms

Tolerance:

Allethrin (allyl homolog of cinerin I) is exempted from the requirement
of a tolerance for residues when use~i before harvest in the production of

mushrooms (40 CFR 180.1002).

Use directions and limitations:

The 2.5%-12.51% SC/L-MAI and the 1.25% RIU-MAI formulations (004001)

are registered for use as a premise treatment in mushrcom houses at 1 f1.
oz of formilation/1,000 cu ft (0.1-0.25% finished spray for the SC/L and
1.25% finished spray for the RIU). Applications are to be made using
mechanical fogging equipment. No maximum number of applications has been
established. No PHI is in effect.

Conclusions:

No data have been submitted pertaining to residues of allethrin in or on
mushreoms. The following are required:

0 Data depicting allethrin residues of concern in cr on mushrocms
grown in mushroom houses in which maltiple premise treatments
have been made with the 1.25% RTU as a 1.25% finished spray. A
maximm riumber of applications must be proposed and supporting
data submitted. An appropriate tolerance miust be proposed.
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Upon receipt of the requested data, the current exemption from the require-
ment of a tolerance for residues in or on mushrooms will be revoked and
replaced by a tolerance, if toxicological considerations permit.

Nc Canadian or Mexican tolerance or Codex MRL has been established for
residues of allethrin in or on mashrooms; therefore. no compatibility
question exists with respect to Codex.

References (used):

N/A.

Discussion of the data:

N/A.

Food/Feed Commodities with Established Tolerances tor Residues

Fruits and Vegetables

Tolerances:

Tolerances of 4 ppm have been established for residues of allethrin

(allyl homolog of cinerin I) as a result of a postharvest treatment in or
on the following crops: apples, blackberries, blueberries (huckleberries),
boysenberries, cherries, crabapples, currants, dewberries, figs, gcose-
berries, grapes, guavas, lognberries, margoes, muskmelons, oranges,
peaches, pears, pineapples, plums (fresh plums), raspberries, and tomatoes
(40 CFR 180.113).

Use directions and limitations:

The 2.5% EC-MAT formulation (004001) is registered for postharvest use as
a 0.012% emulsion dip or 4 pt forulation/100 gal water. The appiication
may be made in storage, processing plants, or in the field at the time of
harvest on: apples, blackberries, blueberries, boysenberries, cherries,
crabapple, currants, dewberries, gr.pes, muskmelons, oranges, peaches,
pears, pineapples, plums, and raspberries.

Conclusions:

No data were submitted pertaining to postharvest residues of allethrin in
or on fruits and vegetables. The following data are required:

o Data depicting allethrin residues of concern in or on apples,
blackberries, plums, blueberries, grapes, muskmelons, oranges,
peaches, and pineapples. Samples must be taken (in separate
tests) immediately following a 0.012% emulsion dip treatment
with the 2.5% EC formulation.

o Data depicting allethrin residues of concern in the following

processed commodities obtained frou postharvest-treated raw
agricultural commodities: raisins, wet and dry pomace, raisin
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waste and juice from grapes; ..an and juice from pineapples; and
dried prunes from plums. If ‘esidues conczntrate in these processed
commodities, appropriate fcod/feed additive tolerances must be proposed.

The Registrant(s) must propose a postharvest use on figs, gooseberries,
gnuavas, loganberries, mangoes, and tomatoes accompanied by residue
data in support of the established tolerances for residues in or

on these commodities. Processing data must be submitted for figs
{dried figs). If the rate proposed on gooseberries and loganberries
is no higher than that registered for use on blueberries and
Plackberries, then no residue data for gooseberries or loganberries
nee. be submitted. If these data and/or proposed uses are not
submitted, the tolerances for allethrin residues in/on the crops will
be revoked.

There are no Canadian or Mexican tolerances or Codex MRLs for residues of
allethrin in or on any plant commodity; therefore, no compatibility
~question exists with respect to Codex.

neferences (used):

Discussion of the data:
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MAGNITUDE OF THE RESIDUE IN STORED RAW AGRICULTURAL COMMODITIES

Tolerances:

Tolerances of 2 pom have been established for residues of allethrin {allyl
homolog of cinerin I) following postharvest treatment, in or on barley,
corn, grain sorgnum, milo, oats, rye, and wheat grains (40 CFR 180.113).

Use directions and limitations

Cereal grains (barley, corn, oats, rye, sorghum, wheat): The 2.5-15% EC-MAI,
The 5-12.51% SC/L-MAI, ard the 0.25% RIU-MAI formulations (004C01) are re-
gistered for use on barley, corn, cats, Iye. sorghum, and wheat as a stored
commodity treatment. Applications may be made at 5 gal/1,000 bu or 1 gal/1,000
sq ft of grain (0.1-0.5% finished spray) as the grain goes into storage at such
a point that the grain will be tumbled and mixed before entering the storage
bin. Small lots of grain may be sprayed and mixed by hand. For certain

insect pests, applications may be made to the surface of binned grain at

30-day intervals until early fall. The 15% BC-MAI formulation (004001) is
registered for surface spray to grain storage bins prior to grain storage at

1 gal/750 sq ft (0.25-0.5% finished spray). Ceilings, walls, partition

boards, and all cracks and crevices are to be thoroughly wetted after the bin
has been cleaned. _

Dried fruit: The 5% SC/L-MAI formulation (004001) is registered for applica-
tion as a Fine mist above shelves and trays of dried fruit processing and
storage areas at 1 fl. 0z/1,000 cu ft Treatments may be repeated at 30-Gay
intervals. The 0.326% KTU-MAY formulation (004004) and the 0.5% RI'~Mal
formulation (004003) are registered for application as a fine mist as needed
above trays or shelves of dried fruit at 1 gal/50,000 cu ft. Overhead sprays
should be discharged at least 6 ft above top trays of fruit and not applied
to fruit directly.

Stored food: The 5% SC/L-MAI and 0.25% RTU-MAI formulations (004001) are
registered for stored commodity treatment as a space spray at 1 £1. 0z/1,000
cu ft (5% finished spray) and 0.25% finished spray, respectively. Applications
may be made as needed to storage areas of stored food (multiwal’ed or cloth
bags). The 0.326% RTU-MAI formulation (004004) in also registered for use

as a stored commodity (stored in multiwall peper bags or in cloth bags)

space spray treatment at 1 £l. 0z/1,000 cu ft. The 0.5% RIU-MAI formulation
(004003) is registered for space spray treatments as necessary at 1 fi.
0z/1,000 cu ft dispensed as a fine mist through conventicnal or fixed ceiling
sprayers.

Conclusions:

No data were submitted pertaining to postharvest residues of allethrin in
or on stored raw agricultural commodities. The following data are required:

o Data depicting allethrin residues of concern in or on corn ard wheat
treated with an BEC, SC/L, and RTU formulation in separate tests at 5
gal/1,000 bu {0.5% finished spray) in such a way that the grain will
be tumbled and mixed vefore it enters the storage bin. The surface
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of the binned grain must also be treated with the same formulations

(in separate tests) at 1 gal/1,000 s ft of grain (0.5% finished

spray every 30 days from the time of storage until early fall). The
storage bin must have a surface aphlication of the 15% EC at 1 gal/750
sq ft just prior to the storage of the grain. Samples must be coilected
on the day they enter the storage rin and on the day of the last

surface treatr:anu in early fall. :

o Data depicting allethrin rasidnes of concern in grain dust and
milled products of field corn and wheat (iicluding the wet milled
products of corn - starch, crude oil and refined oils, the dry milled
products of corn - grits, meal, flour, crude and refined cils; and
bran, fiour, nidllings and shorts for wheat). Samples must be processed
from grains bearing measurable weathered residues from postharvest
treatments. If concentration occurs, appropriate food/feed additive
tolerances must be propcsed.

o Data depicting allethrin residues of concern in or on dried fruit
(driod apples, prunes, raisins, bananas, figs, daces) sampled
immediately following treatment with a 5% SC/L at 1 fl. 0z/1,000 cu
ft and a 0.326% RTU at 1 gal/50,000 cu ft (in separate tests).
These formulations are to be discharged as a fine mist above dried
fruit. The registrant(s) must propose an appropriate tolerance
for allethrin residues in stored dried fruit.

o Data depicting allethrin residues of concern in representative
raw agriculturs! commodities (dried beans, cocoa beans, coffee L.ans,
corn, nuts, peanuts, and soybeans) collected immediately following
an indoor spa:e spray with the 5% SC/L and a RIU formulation at 1
f1. 0z/1,000 cu ft. The registrant(s; must propose an apprcpriate
tolerance for allethrin residues in stored raw agrisultural commxiities.

There are no Canadian or Mrxican tolerances cr Codex MRLs for residues of
allethrin in stored raw agricultural commodities; therefore; no compati-
bility question exists with respect to Codex.

References (used):

N/A.

Discussion of the data:

N/A.
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MAGNITUDE OF THE RESIDUE IN MEAT, MILK, POULTRY AND EGGS

Tolerances:

Presently, no tolerance exists for residues of allethrin in any animal
commodity.

Use directions and limitations:

Allethrin {004001) formulations registered for premise treatment use in
farm animal quarters include: (i) the 2.5-3.42% EC-MAI formulations in a
0.25-0.5% finished spray and the 0.25-1.25% RTU-MAI as a surface spot,
crack and crevice treatment to be repeated as needed; (ii) the 1% EC
formulation as a 0.17% finished spray, and the 1.875% EC-MAI, 2-12.51%
SC/1L-MAI, the 0.25% RTU-MAI, and the 0.6% Prl-MAI formulations as an
0.08-0.6% finished space spray applied using 2 fogger or a mist generatcr:
and (iii) the 1% EC formulation as a $.17% finished spray as an automatic
indoor space spray or applied with ultra low volume equipment. Space
sprays must be directed to the center of the animal quarters and distribzted
as evenly as possible. Additionally, the 0.066% SC/L-MAI is registered
for surface spray use in poultry houses in a 0:33% finished spray to be
repeatel as needed.

Bioallethrin (004003) is registered for use in farm milk houses as an
0.8% Pri~-MAT (C.8% finished spray) to be applied throcagh an automaticalliy-
timed discharging device. A dosage of 27.5 mg may be discharged every
7.5 minutes.

Allethrin (004001) formulations registered for direct treatment to horses
and ponies include: (i) the 1-1.875% EC-MAI and 5-12.51% SC/L-MAI in &
0.1-0.5% finished spray; and (ii) the 0.25-1.25% RTU-MAI in a 0.25-1.25%
finished spray. BApplications may be made to the legs, shoulders, shanks,
neck, and facial areas as a wipe (skin should not be wetted) or to stabla
area and stabled horses as a spray; treatments may be repeated daily or
as required. The 1.875% EC-MAT (004001) may be applied as needed to
horses and ponies as a 0.03% finished spray to thoroughly wet the skin..

Conclusions:

Presently, the nature of the residue in plants animals is not adequately
understood. In addition, numerous data gaps exist concerning the magnitade
of the residue in feed items of animals. Therefore, the expected dietars
intakes for dairy cattle, beef cattle, swine, and poultry will not be
calculated. Upon receipt of data requested in the section entitled
"Nature of the Residue in Animals" and that requested for feed commoditizs,
the need for and nature of tolerances for residues in animal products

will be determined. Data requirements regarding the magnitude of the
residues in animal products will not be determined until all requested
data regarding metabolism in animals and magnitude of residues in feed
items have been received.



No Canadian or Mexican tolerance or Codex MRL has been established for
residues of allethrin in animal commodities. Therefore, no questions of
compatibility exist.

References (used):

MRID: 00135387.

Discussion of the data:

The residue data presented below were obtained using a qualitative colori-
metric method considered inadequate for data collection; the datz are
included here for informational purposes only. FMC Corp. (1956; MRID
00135387) submitted a study in which three cows were sprayed with an
unspecified formulation of bioallethrin daily for 3 weeks at a concentra-
tion of 13, 20%, or 10%, finished spray (one cow/concentration) for a

total amount of 1.5 oz finished spray/cow/day. Milk samples were collectad
three times/weex for 3 weeks. In a separate test, an 80 1b female goat
received a daily spray for 5 weeks with an unspecified formulatiom contaizing
20% biocallethrin at 1.5 oz/day-

The goat was sacrificed at the end of the treatment period and samples of
the flank, rump, loin, liver, heart, kidney, and tallow were immediately
rozen. Milk from the dairy- cows and goat tissue samples were sbjected

to qualitative analysis using a oolorimetric method; negative color

development (i.e., absence of bicallethrin) was reported for all milk and

tissue samples tested except for tallow [ fat] samples, which gave excessive
interferences.



NATURE AND MAGNITUDE OF THE RESIDUE IN FOOD HANDLING ESTABLISHMENTS

Tolerances:

No tolerances or regulations have been established covering residues of
allethrin in or on foods resulting from treatment of food handling

establishments.

Use directions and limitations:

The allethrin (004001), bicallethrin (004003), and d-trans allethrin
(004004) formulations (all formulated with other active ingredients)
registered for contact crack and crevice and/or space spray treatments in
food handling establishments are presented in Table 2.

Food Handling Establishment uses.

Formulation
and rate

Use patternd

' Table 2.

Shaughnessy

No. Treatment

004001 ocontact spray

004001 space spray

004001 space and
contact
sprays

004003 contact spray

G04003 contact spray

2.5% BC, 2.5-~12.51%

SCAL, and 0.25-1.25% RIU
as a 0.2-2.5% finished
spray; 0.1-0.1625 PrL as a
0.1-0.16% finished spray.

2.5-12.51% sC/L as a
0.1-0.25% finished spray;
2.5% EC, 0.3-1.25% RTU,
ard 0.5-0.6% PrL as a
0.3-1.25% finished spray;
and 0.066% SC/L as a 0.0332
finished spray.

2.5-12.51% SC/L, 1.25% RTU
as a 1.25-12.51% finished
spray.

0.837-6% EC and $.05-0.6%
RIU as a 0.05-0.6% fin-
ished spray; and 0.05-0.5%

L as a 0.05-0.5% finished
spray.

0.05-0.1% RTU as a 0.05-0.1%
finished spray.

Apply as a coarse,

" wet spray into

cracks and crevices
in shelves, pantries,
and food storage areas.

Apply using a fogger
or mist generator.
Treated area should
be closed for at
least 10 min before
ventilation.

Direct contact spray
into cracks and
crevices, and space
spray towards ceiling.
Close area for 1 hr.
Repeat as needed.

Apply as a spot,
crack and crevice
treatment, as neeced.

Apply as needed into
cracks and crevices
using equipment capa-
ble of delivering a
pin stream.

Table continued.



Table 2. (Continued).

Formulation
and rate

Use pattern?

Shaughnessy
No. Treatment
004003 space spray
004003 space spray
004003 space spray
004004 space ardd
oontact
sprays
004004 crack and
crevice
004004 crack and
crevice

0.1-0.5% PrL as a
0.1-0.5% finished
spray; 6% EC and
0.075-0.6% RTU as

a 0.075-0.6% finished
spray or thermal dry
fog; 0.1% RIU as a
0.1% finished spray.

0.9% PrL as a
0.9% finished spray.

0.8% PrL as a
0.8% finished spray.

0.116-0.186% PrL. .

0.788% EC in a 1:16 dilu-

tion; and 0.036% RTU at
1 fl. 02/1,000 sq ft

0.326% RTU at 1 gal/1,000

sq ft.

Apply with mechanical
or compressed air
sprayer or fogger
adjusted for smail
particle size. Direct
spray to all parts of
the room. Close

room for 15 min.

Dispense in an
automatic activator
at 100 g/15 min/6,000
cu ft of space for

12 hr. The dispensing
unit is not to be
installed directly
over a food handling
or dispensing area
and is to be cperated
only "after hours”™.

Dispense through an
automatic activator at
55 mg/15 min/6,000

cu ft of space.

Apply as a contact,
surface, or space
spray (5-10 sec/1,000
cu ft) as needed.

Food should be removed
or covered during
treatment and all fooc
processing surfaces
should be covered during
treatment or thoroughily
cleaned prior to using.

Apply as needed into
cracks and crevices
using equipment capabliz
of delivering a pin
stream.

Apply as a oparse
wet spray.

footnote on next page
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a 004001 and 004003: Do not apply as a space spray while food processing

is underway. Surface sprays may be made during processing operations
except in federally inspected meat and poultry plants. Foods should be
removed or covered before treatments and food processing surfaces should
be washed before reuse. If washing of equipment and food processing
surfaces prior to reuse is impractical, do not allow food to come in
contact will treated surfaces for at least 48 hours; 004004: Awvoid
contamination of food or food processing surfaces.

Conclusions:

The magnitude of bicallethrin residues in food products resulting from food
handling establishment uses has not been adequately eluc1dated. The
following additional data are required:

o Data depicting residues of concern in food products resulting from
applications of allethrin in food service, food manufacturing,
and food processing establishments (two representative types of
each food handling establishment as listed in Table 1 of Subdivision
O [Residue Chemistry] of the Pesticide Assessment Guidelines).
Tests are required in these establishments utilizing an SC/L and
RTU formulation as a general contact spray and space spray {in
separate tests) in 12.5% ai finished spray. Tests conducted
must be representative examples of worst-case scenarios for
potential residue contamination of food products which include
the following: (i) particulate aerosol contact with packaged
products or unwrapped fresh produce present at the time of treatment;
(ii) contact of packaged foods with treated surfaces, such as
flour sacks stacked on treated floor surfaces in storage areas;
(iii) accidental treatment of food work surfaces and subsequent
contact of food before surfaces are cleaned; (iv) treatment
occurring near stacks of new or cleaned product containers that
are filled without being cleaned; and (v) tracking of residues
by insects or rodents from treated areas to fool or food contact
surfaces. Exposure situations in grocery stores and restaurants
must include a representative range of foods such as oily foods,
baked cereal products, raw and cooked meats; and fresh fruits
and vegetables.

o The registrant(s) must propose a tolerance for residues of bioal
lethrin in food/feed exposed during or following treatment of
food/ feed handling establishments.

References (used):

MRIDs: 00031925. 00031927. 00031928. 0003193C. 00063081. 00064645.

References (not used):

[The following reference does not contain data relevant to the magnitude
of the residues in food handling establishmerits.]

MRID: 00031929.
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Discussion of the data:

MCLaughlin Gormley King Co. (1979; MRID 00031927, and 1922; MRIDs 00031930
and 00031925) submitted a study pertaining to allethrin (004003) residues
in foods resulting from space spray and contact spray treatments with a
0.6% ai formulation. The space spray treatments consisted of a single
upward spray at 0.5 fl. 0z/1,000 cu ft in the morning and at 2.5 fl.
0z/1,000 cu ft in the afternoon of the same day in an unventilated 8,640
cu ft room in the presence of three samples each of representative foods
(one packaged, one packaged and covered, and one exposed). The room was
sealed for 30 min. following each treatment and then ventilated before
samples were removed. The same types of foods were present in an 832 cu
ft room which was treated with a coarse, wet contact spray. Food samples
from spray and contact treatments were frozen for an unspecified interval
prior to analysis using an adequate GLC/EC method. Allethrin residues
were nondetectable (<0.1 ppm) in one sample each of packaged/covered,
packaged/ uncovered, and unpackage/uncovered candy, butter, potato,

lemon cream ~ie, meat, and bread following contact spray exposure. :
Allethrin residues in. foods following space spray exposure are detailed
in Table 3 on page 22.

Recoveries following fortification at 0.1-0.3 ppm were 83-100% for cardy,
73-80% for butter, 90-~110% for potato, 87-93% for lemon cream pie, 70-99%
for meat, and 63-90% for bread. Residues were <O.1 ppm (ncndetectable)
in control samples of all tested fouds.

MCLaughlin Gormley King Co. (1980; MRID 0031928, and 1927; MRID 00031930)
submitted a study pertaining to allethrin residues in bread resulting

from space spray treatments with unspecified 0.6% (004005), 0.375% (004003),
1% (004001), and 0.4% (004004) allethrin formulations at 0.3 and 2.5 fl.
0z/1,000 cu ft. A fine oscillating spray was directed upwards from two

locations in a 1,000 cu £t room in the presence of one loaf of bread in its
original cellophane tie-bag and covered with two pieces of waxed paper;
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Table 3. Biocallethrin (004003) residues in food following space spray
exposure at two application rates.
: . Biocallethrin residues (ppm)
0.5 £l 0z/1,000 cu ft 2.5 fl1 0z/1,000 cu ft
Food P(C)2  P{UC)E UPE P(C) p(uC) — UP
Candy <0.1 <0.1 0.24 <0.1 <0.1 1.65
Butter 0.11 0.12 0.23 1.3 1.5 1.67
Potato <0.1 <0.1 0.13 <0.1 <0.1 1.02
Lemon cream <0.1 <0.1 0.23 <0.1 <0.1 0.75
pie
Meat <0.1 <0.1 0.18 <0.1 0.23 1.68
Bread <0.1 <0.1 1.97 0.22 o0.18 11.5
ap(c) = packaged and covered
bp(uc) = packaged and uncovered
cup = unpackaged and uncovered

one loaf of bread in its original wrapper, uncovered; and individual
exposed slices of btread (one loaf). Thirty minutes after exposure the
room was ventilated and the samples were removed. Tosts with all formula-
tions at both rates were conducted on the same day; details regarding
intervals between treatments or sequence of treatments were not provided.
Bread samples were frozen for an unspecified interval prior to analysis
using an adequate GLC/EC method. Recoveries following fortification at
0.2 ppm were 80% for allethrin (004001), 95% for d-cis/trans allethrin
(004005), 105% for S-biocallethrin (004004), and 85% for biocallethrin
(004003). Residues of the various bicallethrin compounds in bread are
presented in Table 4.

Table 4. Residues of allethrin (004001), bicallethrin (004003), S-bioalletnrin
(004004), and d-cis/trans allethrin (004005) in bread following space
spray exposure at two application rates2.

- S .=

. 004001 004005 T

Exposure 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5

Packaged/covered <0.1 <0.1 <0.1 <«<0.1 <0.1 <0.1 <0.1 <0.1

Packaged/uncovered <0.1 <0.1 0.22 0.13 <0.1 0.32 0.17 0.1s

Unpackaged/uncovered  5.39 24.7 1.84 7.78 1.83 9.30 2.0 14.7

a 0.5 and 2.5 fl. 0z/1,000 cu ft.

MClaughlin Goridey King Co. {1978; MRIDs 00063081 and 00064646) sibmittes
a study pertcining to allethrin residues in food resulting from a space
spray treatment with an unspecified Prl~MAI formulation ccnteining 0.352
d-cis/trans allethrin (004005). Treatment consisted of an upward spray
for 90-105 seconds in an unventilated room {8,640 cu ft) at 8.19-10.92 g
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product/1,000 cu ft in the presence of two samples each (one covered with
a paper towel and the other exosed) of apples, butter, hamburger meat,
sugar, white bread, and white potatoes. This treatment regimen was
repeated three times on the same day in the same rcom. Thirty minutes
following treatment, the room was ventilated and the food samples were
collected and stored at -20 C for an unspecified interval prior to residue
analysis using an adequate GLC/EC method. Recoveries for d—cis/trans
allethrin (004005) following fortifiation at 0.1-0.6 ppm were 85-100% for
sugar, 57-92% for mukter, 80-97% for potato, 84~-100% for apple, 72-92% for
bread, and 75-83% for meat. Residues in control samples of each tested
food were nondetectable (<0.1 ppm). TLata were reported from three repli-
cate samples of each food. Residues of d—cis/trans allethrin in covered
samples of all foods tested, and uncovered- samples of butter, potato, and
apple were nondetectable (<0.1 ppm}: uncovered samples of sugar, bread,
and meat contained residues of <0.1 (nondetectable)-0.25 ppm, 0.1-0.21
pom, and <G.1 {nondetectable)-0.13 ppm, respectively.

MAGNITUDE OF THE RESIDUE IN FOOD RESULTING FROM INDOOR DOMESTIC DWELLING USES
Tolerance:

No tolerance has been established for allethrin residues in food resulting
from indocr domestic dwelling uses. )

Use directions and limitations:

The 2.5-5% SC/L~MAI and 0.25% RTU-MAI allethrin formulations (004001) are
registered for contact crack and crevice and upward-directed space spray
treatments as needed at 0.5-1 fl. 0z/1,000 cu £t using a mechnical aerosol
generator or fogger. The treated area is to be closed for 1 hour. The
0.6% Pri~MAI formulation (004001) is also reqgistered for contact crack
and crevice and space spray treatments as needed as a 0.6% finished spray.

The following d-cis/trans allethrin (004005) formulations are registered
for use as contact spray treatments: 0.31% SC/I~MAI at 0.5 fl. oz
formulation/1,000 cu £t; and 0.129, 0.19, 0.239, 0.422, 0.48, 0.5% PrlL-
MAT at unsvecified rates. Treatments are to be made into cracks and
crevices. Foods should be covered and all food processing surfaces and
utensils shc.id be covered during treatment or thoroughly washed before
use.

The following S-bicallethrin (004004) formulations are registered for
contact and/or space spray treatments as needed: 2.973% EC-MAI; 0.928
and 1.274% SC/L~MAI; 0.163-0.372 and 0.0232-0.0603% RTU-MAI; and 0.116-
0.197 and 0.023-0.0*>>3 Pri~MAI. Contact and surface spray applications
with EC, SC/L, and some RTU formulations may be made at 1 gal/1,000 sq
ft; the Prl formulation is applied at 1-2 ft/sec. Space spray treatments
witn EC, SC/L, and RTU formulations are applied diluted at 0.5-1 1. oz/
1,000 cu feet or undiluted at 0.5 fl 0z/1,000 cu ft using a mechanical or
compressed air sprayer or fogger. Treatments may be made as needed. All
food processing surfaces and utensils should be covered during treatment
or thoroughly washed prior to use. Exposed food should be covered or removed.
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Conclusions:

No data ‘rere submitted to support the homeowner uses registered for bio-
allethrin which may result in residues of concern in food. Since private
residences are exempted from regulation as food handling establishments

(FR 73-16536; 8-9-73), no additional information is required for this topic.

References (used):

N/A.

Discussion of the data:

N/A.
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REGULATORY INCIDENTS

FDA monitoring data are available pertaining to allethrin residues

in or on food commodities tested through domestic and import surveys over
the period FY 1978-1987 (FDA printocut dated 3/20/87; data received through
3/9/87) using methodology known to be capable of determining allethrin.
Allethrin residues were determined using extraction procedures in PAM

T 212.1, 211.1, 232.4, or 242.1 and detection with GLC/EC or GLC/FPD.

No fizdings of allethrin were reported in the revised Total Diet Study
samples (all 234 food items) ollected in April 1982-April 1986.
Allethrin residues were not detected in or on any crop for which there is
an established tolerance or exemption from the requirement of a tolerance
for allethrin residues. A single import sample of cumin seed collected
in 1986 bore allethrin residues of 0.02 ppm; no other cumin samples were

analyzed.

TOLERANCE REASSESSMENT

The meager available data are insufficient to evaluate the adequacy of

the established tolerances (covering postharvest use) for residues of
allethrin (allyl homolog of cinerin I) in or on the food/f2ed items

listed in 40 CFR 180.113. The available data arz also insuificient
regarding the magnitude of residues in/on a variety of food and feed

crops following registered preharvest use or treatment of food hgndii ing
establishments. In addition, plant and animal metabolism data, stcorage
stability data, and residue data depicting residues in meat, milk, poultry,
and eggs following direct treatment and/or ingestion of residues are
required.

Due to the potential for cumulative residues occurcing in/on food items

as a result of preharvest and postharvest treatments, and use of allethrins
in food handling establishments, it is important that, on receipt of all
required residue data, the residue situation for each commodity be assessed
such that all avenues of potential exposure of the commodity to allethrins
are considered.

To avoid unnecessary expense and repetition of residue tests (field

trials, processing studies, postharvest use trials, and food handling
establishment use tests), RCB recommends that the required plant metabolism
data be submitted for review prior to initiation of residue trials.
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MASTER RECORD IDENTIFICATION NUMBERS

[The following references were selected from the Master Record Sequence
Bibliography for bicallethrin dated 9/10/86.]

References (used):

00031925. Mclaughlin, Gormley, King Co. 19?7. 'Residue study-—
Allethrin space and cunitecb sprays——simulated food processing situations.
(Unpublished study received Apr. 23, 1980 under 1021-1471; CDL:242342-A.)

' 00031927. Mclaughlin, Gormley, King Co. 1979. Primary Space Spray Test.

(Unpublished study received Apr. 23, 1980 under 1021-1471; CDL:242342-C.)

00031928. Mclaughlin, Gormley, King Co. 1980. Linking Space-Spray
Test: Other Allethrins. (Unpublished study received Apr. 23, 1980 under
1021-1417; CDL:242342-D.}

00031930. Mclaughlin, Germley, King Co. 19??. Residue analysis of
d-trans allethrin, MGK~264, and Piperonyl Butoxide in candy, butter,
potatoes, lemon cream pie, bread and meat. Undated method. (Unpublished
study received Apr. 23, 1980 under 1021-1417; CDL:242342-F.)

00035929. Schreiber, A.A.; McClellan, D.B. 1954. Estimation of micro
quantities of Pyrethroids. Analytical chemistrv 26(3):604-€07. (Also in
unpublished submission received Oct. 14, 1955 under PPO044; submitted hy
FMC Corp.; CDL:092325-3.)

00063081. Mclaughlin Gormley King Co. 1978. Residues of Neo-pynamin,
Sumithrin and Pynamin Force Resulting from Use of a Water-base Pressurized
Space Spray. (Unpublished study received Oct. 29, 1980 under 1H5283;
CDL:243803-H.) '

00064646. Meinen, V.J.; Carison, D.J. 192?. FResidue analysis of Sumithrin-
Neo-pynamin- and Pynamin Forte- in sugar, butter, potatoes, apples, bread
and meat. Undated method. ({(Unpublished study received Oct. 29, 1980

under 1H5283; submitted by McLaughlin, Gormley, King Co.; CDL:243203-1.)

00089450. Weevil-Cide Co. 1955. Remaining residues of Allethrin in and
on grain. (Unpublished study received July 6, 1957 under PP0142;
CDi,:090170-B.)

000%9616. Niagara Chemical. 1954. Remaining residues of allethrin on
trech vegetables. (Unpublished study, including published data, received
on unknown date under PPC020; CDL:090019-F.)

00135387. FMC Corp- 1956. Residue studies of Allethrin in guernsey
milk and goat meat and fat. (Compilation; unpublished study received
1956 under PP0044-A; CDL:098144-A.)

Zee, King. 1980. FAP#0H5265. Results of method trial for allethrin in
food handling establishments. {No MRID assigned). -
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a‘ 8 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
o & WASHINGTON, D.C. 20460
“ ,.ott
WY 15 980
OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Bioallethrin Registration Standard

FROM: Charles L. Trichilo, Chief
Residue Chemistry Branch
Hazard Evaluation Division {(Ts-769C)

TO: Amy Rispin _ S
Science Integration Staff
Hazard Evaluation Division (TS-769C)

and

Arturo Castillo (PM 17)
Insecticide/Rodenticide Branch
Registration Division (Ts-767C)

Attached are thae Product and Residue Chemistry Chapters
for the Bioallethrin Registration Standard prepared by Dynamac
.Corporation under supervision of Residue Chemnistry Branch, HED.
These chapters have undergone secondary review in the Residue
Chemistry Branch (HED) and have been revised to reflect
current Branch policies. The due date for these chapters is
May 15, 1987. This Standard includes data available and
reviewed up to April 15, 1987.

The Agency has determined that product chemistry data
for all technical and manufacturing-use products must be
resubmitted for each pesticide because new requirements have
been introduced and previously submitted data must be updated.
Therefore, the Residue Chemistry Branch will no longer evaluate
previously submitted product chemistry data to determine
their adequacy in meeting the requirements of Subdivision D
of the Pesticide Assessment Guidelines. The Product Chemistry
chapter provides a summary, but not an evaluation, of the
available data for the technical grade of the active ingredient.
These data are presented for informational purposes only.
Attached to the Product Chemistry Chapter are comprehensive
generic and product specific data requirement tables for the
technical grade of the active ingredient and manufacturing-
use products, respectively, of allethrin/bicallethrin.




The Product Chemistry Chapter contains Appendices A and 8
in which is listed Confidential Business Information and is
to be protected. Only those cdopies of the Chapter in RCB and
- . those sent to Arturo Castillo, The Toaicology Branch, and
PMSD/1ISB contain such information.

The Tolerance Assessment System figures regarding human
dietary exposure to allethrin residues are not currently available.
These will be presanted as an addendum to the Residue Chemistry

Chapter of the Standard.
Note to PM:
Residue Chemistry Branch has completed the data tables

for the Residue Chemistry chapter and they are included
in this package.

I1f you need additional input, please advise us.

cc: Ann Barton, HED (cover memo only)
Judy Heckman, HED (cover memo only)
P. Hurley, TOX, HED (with CBI Attachment)
v Emory Eldredge, ISB, PMSD (with CBI Attachment)
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BIOALLETHRINS

PRODUCT CHEMISTRY

TASK 1

INTRODUCTION

FIFRA 3(c)(2)(A) required the Agency to establish guidelines tor registe:
pesticides in the United States. The Agency requires registrants to pro-
vide quantitative data on all added ingredients, active and inert, which
are equal to or greater than 0.1% of the product by weight,

To establish the composition of products proposed tor registration, the
Agency requires data and information not only on the manufacturing and
tormu.ation process, but also a discussion on the formation of manufactur
1g impurities and other product ingredients, intentional and unintention
Furthermore, to assure that the composition of the product as marketed
will not vary from the composition evaluated at the time of registratiom.
applicants are required to submit a statement certifying upper and lower
composition limits for the added ingredients, and upper limits for some
unintentional ingredients. Subdivision D of the Pesticide Assessment
Guidelines (Uctober 1982) suggests specific precision limits for ingredfe
based on the variability‘Pf the ingredients as a2 function of the manufact

© process.

In addition to the data on product composition, the Agency also requires ‘
data to establish the physical and chemical properties of both the pestic
active ingredient and its formulations. For example, data are needed
concerning the identity and physical state of the active ingredient
(e.g., melting and boiling points, ambient vapor pressure and solubility
Corresponding to each of the Topical Discussions listed below is the
Guidelines Reference No. in “Data Requirements for Pesticide Registration
(40 CFR 158,120), which explains the minimum data the Agency will need tx
adequately assess the product chemistry ot bioallethrins.

Guidelines Referex
%o, of 40 CFR
158.120

Product Identity and CompoSition . o ¢ ¢ o o ¢ ¢ o ¢ ¢ o o & 61-(1-3)
Analysis and Certification of Product Ingreaients ... .. 62-(1-3)
Physical and Chemical Characteristics . « « o ¢ o o« ¢ ¢ o & 63-(2-21)

It should be noted that although product chemisiry data may have been
submitted in the past, the Agency has determined that these data must be
resubmitted for each pesticide. New requirements have been introduced as
previously submitted data must be updated. Therefore, in this chapter,
available product chemistry data will be summarized for the technical gre
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of the active ingredient only. These data will not be evaluated with regard
to their adequacy in meeting the requirements of 40 CFR Part 158.120, but
are presented here for informational purposes only.

PRODUCT IDENTITY AND COMPOSITION

61-1. Product Identity and Disclosure of Ingredients

Bioalleﬂlrin/s-bioalleﬂ'\rin are the BSI-approveda common names for an
insecticide registered in the U.S. as technical pr>ducts by Fairfield
American Corp.., Mclaughlin Gormley King Co., Penick Oorp., Penick-UCLAF
Corp., Prentiss Drug and Chemical Oo., and Foussel Corp. The structures
of bioallethrins are depicted below. ,

Bicallethrin ((RS)-cyclopentertyl isomer)

| oo &mm
ey «:X:s ©

] Bicallethrin ((S)-cyclopentenyl isomer)

PO.
exesiXe

The chemical names (IUPAC) for bioallethrins are: (1RS)-3-allyl-2-methyl-
4-oxocyclopent-2-enyl (1R, 3R)-2, 2-dimethyl-3-{2-methylprop-1l-enyl }-
cylclopropanecarboxylate; (1RS)-3—ally1-2-uethyl—4~oxocyclopent-2-enyl
(1R)-trans-2, 2-dimethyl-3-( z-mthylpxop-l—myl)cyclopropanecarboxylate :

, (IRS)-3—a11y1-2-methy1—4—-oxocyclopent—2-eny1 (IR)-trans—dxrysanthemate(CA):

2-methyl-4-oxo-3=-( 2-propenyl) -2-cyclopenten-1-yl 2, 2-dimethyl-3-(2~methyl-
l-prc'penyl)cycloprcpaneczrboxylate (oC1); d1-2-allyl-4-hydroxy-3-methyl-2-
cyclopenten-l-cne ester of d-trans-2,2-dimethyl-3~{ 2-methylpropenyl)
cyclopropanecarboxylic acid; (15)—a11y1—2nethyl-4—oxocyclopent—-2—enyl(1R, 3R)-
2, 2-dimethyl-3-( Zmﬂwlgop-lmmyl)cyclopropanecarboxylate: (18)~3-allyl-
3-methyl-4-oxocyclopent-2-emyl { 1R)-trans-2, 2-dimethyl-~3-(2-methylprop-1-

enyl )cyclopropanecarboxylate; {15)-3-al lyl-—3—methy1-4-oxocyclopent—2—eny1

(1R)-t rans—chrysanthemate (CA); and 1R-[ 1alpha(S*), 3beta]-2-methyl-4—Oxo—
3-(2-propenyl) ~-2-cyclopenten-1-yl 2, 2-dimethyl-3-( 2-methyl-1-propenyl)
cyclopropanecarboxylate (9cI1). Other names include: d-trans allethrin;

allyl nomolog of cinerin I; Biocallethrine; d-trans-chrysanthemum monocarboxylic
ester of d1-2-a11y1—4—hydroxy-3—nethy1—2—cyclopenten-l-cne; Esbiol; Esbiothrin;
Pynamin Forte; and D-Trans. _
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oOther identifying characteristics and codes are:

Empirical Formula: Ci9H2603
Molecular Weight: .302.4
CAS Registry Nos.: 584-79-2 (Allethrin, Bioallethrin)
- 28434-00~-6 (S-Biocallethrin)
Shaughnessy Nos.: 004001/2
004003
004004
004005

[The above information was obtained from the following desk references:
Acceptable Common Names and Chemical Names for the Ingredient Statement
on Pesticide Iabels, 1979, p. 11; Farm Chemicals Handbook, 1986, p-
C94; Pesticide Manufacturing and Toxic Materials Control
198C, pp. 44~47; Pesticide Manual, 1983, pp. 9; yt

Reference Standards and Supplemental Data: The Pesticides and Industrial

Chemicals Repository, 1984, pp. 14 and 21.]

Bioallethria technical manufacturing-use products are summarized in
Table 1. Refer to Confidential Appendix A for disclosure of ingredients
in each product listed in the table. The products listed in Table 1
reflect percentages of cis, trans isomers of biocallethrins, not total
active ingredients.

Table 1. Summary of biocallethrin technical manufacturing-use products.

Formulation Shaughnessy No. EPA Reg. No. Registrant

93T 004003 432-541 Penick Corp.

903T 004001/2 432-587 Penick-Bio UCLAF Corp:

90%T 004001/2 655-186 Prentiss Drug & Chemical
Co., Inc.

93%T 004001 1021-1052 Mclaughlin Gormley King Co.

933T 004001 1021-1217P McLaughlin Gormley King Co.

97%T 004004 1021-1291 Mclaughlin Gormley King Co.

908T 004001 4816-78 Fairtield American Corp.

90%T 004001 4816-498 Fairfield American Corp.

90%T 004003 5086-6 Roussel Corp.

93%T 034001 5086-7 Roussel Corp.

908T 004004 5086-8 Foussel (orp.

100%T1¢ 004003 5086-12 Roussel Corp.

2 MK Allethrin (racemic).

b p-Trans Allethrin.

€ Insufficient detail provided to verify whether this percentage reflects
cis, trans bioallethrin or total active ingredients.




61-2. Liscussion ot Beginning Materials and Manufacturing Process

Reter to Confidential Appendix B for a discussion of the manufacturing
process used to produce Roussel Corp.’s technical (T) oroduct.
This topic was not addressed for any other product listed in Table 1.

The following manufacturing process is pubiished in Marshall Sittig's
"pasticide Manutacturing and Toxic Materials Control Encyclopedia,”
pp. 45-46.

"aAllethrin of high purity and biological activity not obtainable by
prior methods of manufacture can be produced by the reaction of 2-
allyl-3-methy) -2-cyclopenten-4-01-1-one (allethrolone} with chrysan-
themum monocarboiylic anhydride.

“Tne chrysanthemum monocarboxylic acid which is liberated in the
reaction can be separated and recovered with good etficiency tor
conversion to the anhydride again, as in 4 cyclic vrocess.

“"The reaction can be readily carried out simply by heating the
chrysanthemum monocarboxylic anhydride and the cyclopentenolone
dissolved in a suitable solvent. In accord with well established
principles, the time requirea for the reaction to near completion

is dependent upon the temperature., In general, the reaction tempera-
ture should not exceed 20U°C in order to avoid decomposition. At
temperatures below 100°C, the reaction rate tends tc proceed too
slowly for the procedure to be practicable. A temperature of about
150° to 175°C is preferred.

“As a medium for carrying out the reaction, any material which is
capable of dissolving the reactants and which at the same time is

not reactive with them or with the alletnhrin product at the temperatures
employed can be used. If desired, the reaction can be carried out

under reflux by choosing a solvent having a boiling temperature in

the range of the reaction temperature. Representative of materials

that can be employed as solvents are the following: diisoorooyl

ether, benzene, toluene, xylene, dibutyl ether, butyl ethyl ether,
dihexyl ether. Dibutyl ether is preferred.

"usually a heating period of about 3 to 6 hours will be required for
the reaction. At the end of that time the reaction mixture is

diluted with additional solvent to aiminish saponification of allethrin
during the washing ot the product with alkali. The solution is

washed with alkali to remove the chrysanthemum monocarboxylic acid

and then with water to remove the alkali,

“The wash liquids are then extracted with more solvent to minimize
the mechanical loss of allethrin. The washead 0il ana the extracts
are then combined and stripped of low boiling material by conventional
procedures, as by reduced pressures, elevatec temperatu-es, sparging
with a nonreactive gas and the like. The allethrin is obtained as

a residue product.”

-4~




2
»

°

FMC Corp. (1954; MRID (0035/71) submitted a published article autnored

by Sanders and Taff (1954) which contained a description of the U.S.
Industrial Chew’-als manutacturing process tor ailethrin, This continuous
process is presented for informational purposes only since this description
is not specitic to any currently registered technical, Eighteen steps

were described in detail, including reactants and intermediates, processing
equipment, temperature and pressure ot reactions, and structure of products,
The final reaction involves combination of aliethrolone, pyridine, and
benzene, ana ygradual addition of chrysanthemum acid chloride in benzene

to yield crude allethrir and HC1 which reacts with the anhydrous HC1
auceptor pyridiace ihe reactul cunienls are washed with water, treated
with sodium carbonate, and washed with water, Benzene is removed under
vacuun at <50 C, and allethrin is passed through a polishing filter,

Reactions to form allethrolone and chrysanthemum acid chloride are brietly
described as follows. Allethrolore is formed by reactions 1-8 in which
intermediate products are: (1) ethyl alpha-allylacetoacetate; {2) sodium
alpha-allylacetoacetate; (3) allyl acetone: (4) ethyl-3-oxo-6-heptenoate;
(5) potassium-3-oxo-6-heptanoate; (6) 3-0x0-6-heptenoic acia; (7) 3-
hydroxy-8-nonene-2,5-dione; and (8) allethroione. Reactions 1-3 and 5-7
are carried sut at room temperature and atmospheric pressure, Conditions
for reaction & are 60 C and 90 mm (Hg?) and fcr reactior 8 are 20 C and
atmospheric pressure., Chrysanthemum acid chloride is formed by reactions
g-17 in which intermediate p.-oducts are: (9) 2,5-dimethylhexyne-2,5-diol;
(10) 2,5-dimethylhexane-2,5-diol; (11) 2,5-dimethyl-2,4-hexadiene: (12) ethyl .
glycine hydrochloride; (13) ethyl diazoacetate; (14) ethyl chrysanthemumate;
(15) potassium chrysanthemumate; (16) chrysanthemum acid; and (17) chrysan-
themum acid chloride. Reaction 10 is conducted at 100 1b/sqg in, and :
remaining reactions occur at atmospheric pressure. Reagtion temperatures
are: 20 £ tor reactions Y, 16, and 17; 20-24 C for reaction 13; 6C C for
reaction 12; 78 C for reaction 15; 90 C for reaction 10; and 130-140 C

tor rezction 14,

1.5, Discussion ot the Formation of Impurities

This topic was not addressed tor any product listea in Table 1.

ANALYSIS AND CERTIFICATION UF PRODUCT INGREDIENTS

62-1, Preliminary Analysis

This topic was not addressed for any product listed in Table 1.

62-2. Certification of Ingredient Limits

Refer to Confidential Appendix A for disclosure ot ingredients in the
products listed in Table 1.

62-3. Analytical Methods to Verify Certified Limits

This topic was not addressed for any product listed in Table 1.

5a




The AUAC Ofticial Methoas of Analysis (1984, 14th ed., 6.165-6.170)
describes a titrimetric method for detection of bioallethrin in technical

and formulated posticides (first action). sioallethrin (cucts quan:itatively
with ethylendiamine to form cnrysanthamum monocarboxylic acid, Concentration
of the acig is determined by titration with sodium methylate in pyridine,
Independentvoeterminations are performed to estimate concentrations of
chrysanthemum monocarboxylic acid, anhydride, and acid chloride, each of
which interferes with the determination of bioallethrin.

Bioallethrin and blank samples are analyzed in duplicate. Ethylene diamine
is added to samples and blanks with swirling, After a3 2-hour incubation
at 25 +2¢C, redistilled pyridine and thymolphthalein indicator are added.
solutions are titrated with sodium methylate (0.1 N) to the first permanent
blue-green endpoint or to the first blue endpoint with colorless solutions.,
Concentration in millequivalents bioalliethrin/gram sample is calculated
with adjustment for apparent millequivalents in the blanks.

Chrysanthemum monocarboxylic acid chloride is determined by addition of
technical with swirling to solutions of sodium methylate (0.1 N in pyridine)
previously treated.as follows. Dropwise addition of HC1 (0.1 N) is made

to sodium methylate until a reddish-brown color develops, and subsequently
dropwise addition of potassium hydroxide (0.02 N) is made until green

color tirst appears. Solutions of technical in treated sodium methylate
are titrated with potassium hydroxide (0,02 N) to the first green endpoint
within 5 minutes of sample addition using a blank solution of treated
sodium methylate as a reference. Concentration is reported in millequi-

valents of chrysanthemum monocarboxylic acid chloride/gram sample,

Chrysanthemum monocarboxylic acid js determined by addition of the technical
sample to a solution of anhydrous alcchol previously treated with aipha-
naptholbenzein and cooled in an ice bath to 0 (C or F unspecified) and
subsequently neutralized by dropwise addition of sodium hydroxide (0.02

N) to the bright green endpoint. The solution of technical in treated
alcohol is jmmediately titrated with sodium hydroxide (0.02 N} to the

first bright green endpoint. Concentration in millequivalents of chrysan-
themum monocarboxylic acid is determined by subtraction of the concentration
of chrysanthemum monocarboxylic acid chloride determined in method 6.167
from millequivalents detected in 6,168, and by multiplication by a constant.

Chrysanthemum monocarboxylic anhydride is determined by addition of
technical with swirling to a solution uf redistilled morpholine in anhy-
drous methanol. Mixed indicator solution, containing dimethyl yellow
and methylene blue in anhydrous methanol, js added after tive minutes to
sample and blank solutions. Solutions are titrated with HC1 (0.1 N)
until color by transmitted light changes from green to faint red. The
concentration of the anhydride is adjusted for apparent millequivalents.
in the blank solution and for the concentration of chrysanthemum mono-
carboxylic acid chloride determined by 6.167.

These methods also appear in JAOAC (1957; 40:732). We note that the

titrimetric methods may not be suitable tor enforcement of certifiea
limits.

-6~
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The AULAC Ufticial metnods of Analysis (1984, 14th ed., 6.171-6,175)

gescribes a tiLl method for detection of bioallethrin in technical and

rormuloted pasticiges (tinel action), pioallethrin is diluted 1n acetone
containing dibutyl pnthalate as the internal standard and analyzed by GLC
usiny a column packed with d>% uv-1 on 80-100 mesh chromosord W(HP) and
tlame ionization getection (FID). Concentration 1s determinated by
comparison ot peak heights of stanaard and sample. This procedure is not

: applicable o getermination of allethrin n tormulations containing a
Jarge amount (unsoecitied) of Muk Repellent 874 (Z-hydroxyerhyl-n-octyl
sultige)., This method alsc appears in JAOAC (14723 55:907).
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PHYSICAL AND CHEMICAL CHARACTERISTICS

summarized in Table 2 are several physicochemical properties of an unspeci-
fied, an unregistered, and a 932 T. :

Table 2. Physicochemical properties of an unspecified, an unreyistered,

and a 93% T.
Guidelines Reterence Bibliographic
No. ot 40 CFKR 158,120; Citatior (MRID or
Name of Property PDescription Product? Reg. Jacxet No.)
63-2. Color pale yellow ' MGK 001224932
Yo llow=-0ranye K Qdy-ba
Shigntiy brosash 5 ti(tih 1220
63.3. bnysical State viscous oil k 43¢-5e1
Liquid, clear oil S Gl 2., LTSy
63-4, Oaor tiila, unobjell- - S rtiub leew
. : ionable
A ' Stiyhtly aromatic ek ILZEST
; 63-5. Boiling Point 135-138 € at .25 S . ULL6 127
\;I\ ’ ’ 4] H\’ ’
63-7. Specific Gravity 1.000-1.010 at 20 ¢ MoKk Uu 12243z
: 1.000-1,010 at 20 C K ' 432-541
1.005-1.015 at 20 € S HUUb 1220
B 63-8. Solubility Complete at 10% R 432-581
in hexane -
Insoluble in water; S 000612202
miscible with petro-
leum oils; “perfectly
soluble® in paraffinic
and aromatic hydro-
carbons
63-13. Stability Unstable in light S 00061220
and heat

= Unspecified McLaughlin Gormley Kiny Co. T; R = Rousse1-UCLAF 93% T;
Sumitomo Chemical Co. unregistered T.

a MGK
5 =




2 2. o % : Er
. %

References (used):

00035771, Sanders, H.J.; Taff, A.u. 1954, Allethrin, Industrial &
Engineering Chemistry 46(3):414-426. (Also in unpublished submission
received May 9, 1955 under PPO020; submitted by FMC Corp.; CDL:242613-A.)

00061220, -Sumitomo Chemical Company, Lta. 19?7, Pynamin: Allethrin,
Sumitomo. (Also in unpublished submission received March 12, 1965 under
unknown admin. no.; submitted by wakayama Insecticide Industrial Co.,
Ltd.; COL:106926-A.)

00075983. McLaughlin, bormley, King Co. 1978. McLaughlin, Gormley, King
Multicide- products containing Sumithrin-, Neo-pynamin- and Pynamin Forte-
Pyrethroids. Interim technical bull,, mar. 1978, (AYso in unpublished
submission received Apr. 21, 1978 under 1021-1356; CDL:233404-A.)

00090509, Sumitomo Chemical Co., Ltd. 1972. Ouantitative analysis of
technical grade Pynamin Forte. (unpublished study received June 13,
1978 under 10308-3; CDL:234587-B.)

00122932. McLauyhlin, Gormley, King Co. 19?7, D-Trans insecticidal
concentrates from MGK. - Minneapolis, MN:MGK. = (Interim Technical
Bulletin; also in unpublished submission received on unknown date under
unknown admin. no.; CDL:220541-A.)

00122935. Roussel Corp. 1977, Bioallethrin., (Unpublished study received
July 19, 1976 under 5086-6; CDL:235946-A.) ‘

Fairtield American Corp. Registration jackets for 4816-78 and 4816-498.

McLaughlin Gormley King Co. Registration jackets for 1021-105, 1021-1217,
and 1021-1291. ;

penick Corp./Penick-Bio UCLAF Corp. Registration jackets for 432-541 and
432-587.

Prentiss Drug and Chemical Co., Inc. Registration jacket for 655-186.

Roussel Corp. Registration jackets for 5086-6, 5086-7, 5086-8, and 5086-12.




Reterences (not used):

00026820, McLaughlin, Gormliey, Kiny Co. 19?27, Multicide-(R)
intermediate 2087. (Unpublished study received Dec, 13, 1979 uncer 1021-1422;
ChL:241519-A.)

00027166. Geigy Chemical Corp, 1964. Nu-tox aerosol insecticice.
(unpublished study received on unknown date under unknown admin, no.;
CDL:128063-U.) -

00027168, Geigy Chemical Corp. 19??. Pyrethrum. (Unpublished study
received on unknown date under unknown admin, no.; CDL:128063-X.)

00030842, Haus, J.; Guzman, B. 1980. Pramex/bioallethrin concentrate
10-10: Physical and chemical properties. (Unpublished study including
assay report nos. P-1474 and P-1514, received June 12, 1980 under 432-584;
submitted by Penick Corp.; CDL:242657-A.) .

00030843, Penick Corp. 19?7, Technical bulletin: Formulation guide;
(Unpublished study receivea June 12, 1980 under 432-584; CDL:242658-A.)

00030844, Penick Corp. 1979. Chemical analysis of Pramex-bioallethrin
concentrate 10-10. (Unpublished study received June 12, 1980 urger
432-584; prepared in cooperation with Witco Chemical Corp. and others;
CDL:242658-8. )

00030849, Peniék Corp. 19?7, Pramex/Bioallethrin aqueous pressurized
spray (0.2% + 0.2%): Product identity. (Unpubiishea study received June
12, 1980 under 432-585; CDL:242653-B.)

00030850, Penick Corp. 1975, Flame Projection Test. (Unpublished
study received June 12, 1980 under 432-585; CDL:242653-8B.) '

00030851, Guzman, 8. 1980. Storage Stability Study of Pramex-
(Permethrin)/bicallethrin 0.2-0.2%: Assay no, P-1477. (Unpublished
study including assay no. P-1516, received June 12, 1980 under 432-585;
submitted by Penick Corp.; CUL:242534-C.)

00030852. Penick Corp., 19797, Pramex/Bioallethrin aqueous pressurized
spray (0.2% + 0.2%): Manutacturing process. (Unpublished studv receivad
June 12, 1980 under 432-585; prepared in cooperation with Phillips
Petroleum Co.; CDL: 242654-A.)

0U035700. McLaughlin, Gormley, King Co. 19?7?. Code sheet: TL-1998.
(Unpublished study receivea Jan. 10, 1980 under 1021-1427; CDL:222616-A.)




00035705. McLaughlin, Gormley, King Co. 19??. Code sheet: TL-1999.
(unpublished study received Jan. 10, 1980 under 1021-1427; COL:242613-A.)

00039457, McLaughlin, Gormley, Kinyg Co. 1980. Laboratory report:
F-2237 concertrate & aerosol. {Unpublished study received June 17, 1980
under 1021-1452; CDL:242888-A.)

00045332, Weevil-Cide Co. 1955. The name, chemical identity and
composition of the formulation: Allethrin, (Unpublished study received
July 6, 1957 under PP0142; CDL:092422-C.)

00047188. Penick Corp. 1969 Specifications of SBP-1382, bioallethrin
and other chemicals. (Reports by various sources; unpublished study
received Uct. 30, 1970 under 432-482; CDL:133073-A.)

00047189, S.B. Penick & Co. 197?. Methods, stability data and flame

test for Bioallethrin and SBP 1382, Includes undated method entitled:
Methoc ot analysis of Bioallethrin and method entitled: Method ot analysis
of SBP 1382. (unpublished study received Oct. 30, 1970 under 432-482;
CDL:133073-B.)

00047190. Penick Corp. 19??. Aqueous pressurized sprays: Flame
projection test: CSMA flammability test methods for aerosol products.
(unpublished study received Uct. 3U, 1970 under 432-482; CDL:133073-C.)

00047551, Vvaight, C. 1974, Laboratory report: Hot shot (new formulaj
roach and ant bug killer pressurized. (Unpublishea study received Jan.
28, 1974 under 5748-41; submitted by Conwood Corp.; CODL:228817-n)
0U052400. Peniex Corp. 19?7, Technical bulletin: Formulatin guide,
(Unpublished study received June 4, 1980 under 432-581; CDL:242592-A.)

000* 2401. MHaus, J. 1980. Pramex/Biocallethrin concentrate 7,5-12.5.
(Unpublished study received June 4, 1980 under 432-581; submitted by Penick
Corp.; CDL:242592-B.)

00052402, Guzman, B, 1980. Chemical data for Pramex/Bioallethrin: Assay
kKeport no, P-1475. {unpublished study including assay report no, P-1513,
received June 4, 1980 under 432-581; submitted by Penick Corp.; 242592-C.)

00052403, Penick Corp. 1979, Chemical data for Pramex/Bioallethrin,
(Unpublished study received June 4, 1980 under 432-581; prepared in
cooperaticon with Witco Chemical Corp. and others; CDL:242593-B.)

00052405, Penick Corp. 1972, Pramex/Bioallethrin aqueous pressurized spray
(0.15% +0.25%). (unpublisned study received June 4, 1980 under 432-582;
CDL:242584-A.)

00052406, 1980, Flame Protection Test: Pramex/Biocallethrin Aqueous Pressurized

Spray (0.15% + 0.25%). Submitted by Penick Corp. under unknown administration
number,

00052407. Guzman, B. 1980, Chemical data for Pramex/Bioallethrin: Assay
report no. P-1478. (uUnpublished study including assay report no. P-1515,
received June 4, 198U under 432-582; submittea by Penick Corp.; CDL:242584-C,)
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00052808. Penick Corp. 1980. Chemical data for Pramex/Bioalletnrin,
(unpublisnhed study received June 4, 1980 under 432-582; prepared in
cooperation witn rhillips Petroleum Co.; CDL:242585-A, )}

0UL55886. Balier, G.J. 1973, Laboratory report: 1871, (unpublishec
study receivea March 14, 1973 under Bbeb-z1; prepared dy MclLaughlin,
Gormley, king Co., submitted by Safeguard Chemical Corg.; CDL:229446-A. )

00058754, S.8. Penick & Co. 1976. SBP-1382 Storage stability.
(Compilation; unpublished study received Apr. 9, 1976 under 432-432;
CDL:224431-F,)}

U0058Y25. S.L. Johnson & Son, Inc. 1980. Trigger Spray H&G: Project
p-875. (Compilation; unpublished study received Nov. 3, 1980 under -
4822-183; CDL:243635-A.)

00058942, Chevron Chemical Co. 1977, Proauct chemistry data for ortho
hi-power home insect fogger. (Unpuplished study received Nov, 3, 1980
under 239-2484; CDL:243636-A.)

00058973. MclLaughlin, Gormiey, King Co. 1977. The name and all pertinent
intormation concerning such food additive including, where available, 1its
chemical identity ang composition: Evercide 1000-C. {(Unpublished stucy
received March 2, 1962 under UH0227; CDL: 221575-A.)

00058981, Anon. 1977, Without title. N.P. (p. 14 only; alsc in
unpubl ished submission receivea March 2, 1962 under OH(227: submitted Dy
McLaughlin, Gormley, King Co., Minneapclis, Minn,, CDL:221575-1.)

. )
00U%9%97. boyle-Miaway, Inc, 197?, Product Data Sheet for Flyged Push-
button insect killer. {unpublished study received Sept. 30, 1952 unger
475-31; CDL:225077-A.) : :

00059603, Boyle-Midway, inc. 19?7, Product data sheet for fly-gec
insect killer. (unpublisned stugy received Sept. 30, 1954 under 475-31;

VOULY6U4. Boyle-Midway, Inc. 19?7, Product data sheet for flycea push-
button insect xiller FDA-5. (Unpublished stuay received hov. 2, 1956 under
475-31; LuL:225075-A.)

00054606. Boyle-Midway, lnc. 19?7, Product data sheet: Fly ded
push-button insect killer, (unpublished study receivec April 13, 1965
under 475-31; COL:225074-E.)

0U05960Y. Boyle-Midway, Inc. 1969. Product data sheet: Fiyded push-
button insect killer. (Unpublished study receivea May 19, 1969 unger
475-31; CDL:225078-A.)

00059887 . S.B. Penick & Co. 1950. Pyresyn. (Unpublished study received
May 22, 1950 under unknown adamin, no.; CDL:117544-A,)




uoo6U035. Elliott, M,.: Farnnam, A.W.; Janes, N.F.; et al, 1973, NRUC 145:
A more stable pyrethroid. Proceedings of the 7th british Insecticiae
Conterence ? :771-728. (Alsc in unpublished submission receivea Feb, 3,
1977 under 101B2-EX-8; submitted by ICI Americas, Inc.; CDL:228194-8,)

00060241, McLaughlin, Lormley, King Lo. 19?7, Code sheet: X-3240-78.
(unpublished study received April 21, 1978 under 1021-1356; CDL:233506-A.)

00061272. Prentiss Drug & Chemical Co., Inc, 1960. Butonate. Prentiss.
[RDS-5-60; also in unpublished submission received May 1, 1960 unaer
unknow~ anmin, no.; CDL:106067-A.)

00063229. Sumitomo Chemical Co., Ltd. 19?7, Pynamin Forte-(d-cis, trans
Allethrin). (unpublishea stuay received Sept. 14, 1978 under 10308-3;
COL:235134-A.)

00063808, Schneider, C.J., Jr. 1978, Product flammability study:
Calspan report no, 6315-D-1. Final rept, (Unpublished study received
Nov. 4, 1980 under 3282-5Y4; prepared by Calspan Lorp,, submitted by D-Con
Co., Inc.; COL:243752-A.)

00066065. Penick Corp. 19?7, Contidential Data Sheet tor SBP;1382 12%
Residual concentrate: Manutacturing formula. (Unpublished study received
Feb. 1&, 1977 under 432-543; (DL:228623-H.)

00066649, =riliott, M,; Farnham, A.W.; Janes, N.F.; et al, 1973, NRDC 143:
A more stable Pyretnhroid., Pages 721-72¢, in proceedinys, 7th British
insecticide and fungiciade conference, N,P, (Also.in unpublished submission
received Feb. 3, 1977 under 1018¢2-EXx-7; submitted by iCl Americas, Inc.;
CUL:228608-8.) ‘

0007065, ®ieszala, .M, 198U. Letter sert to lerry Burke datec June Z2t,
1980 PI1-576 insect foyyer, total release. {Unpublished stugy received Nov,
3, 198U unger 44Y-Z1€; preparec by Pitiway Corp., submitted by w* itmire
Research Laboratories, inc.; CDL:244039-8.)

00067465, Penick Corp. 1Y74, CLhemistry of Penick emulsitier #3513,
{Compiiation; unpublished study received Apr, 25, 1477 under 432-482;
COL:2313ky-4,)

00u71360. Penick Corp. 1970, <Chemical Data. (Reports by various
sources; unpublished study, including published data received Mar, 19,
1981 under 432-615; CDL:244659-A. )

00076898, Penick Corp. 1981, SPB-1382/Allethrin/PBO (.2/.4/1.6): Aqueous
pressurizea spray, {Compilation; unpublished study received April 30, 1981
under 432-627; CPL:245138-A.)
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Uuu7689Y. Haus, J. 1981. Flame progection test: CSMA tlammability test
method tor aerosol products. (unpublished study received Apr. 30, 1981
under 432-627; submitted by Penick LOrD.s CDL:245138-B.)

00076900, Penick Corp. 1981, Chemistry ct Sebk-1362/Allethrin/PBU
0.2-0.4-1.60%: Assay report no. P-2001. {Compilation; unpublisned study,
including assay report no. p-1923, receivea Apr. 30, 1981 under 432-627;
CDL:245138-C.)

00076901, Hedal, £ .F. 1981, Confidgential statement of formula: SBP-
1382/ Allethrin/PBU 0.2/0.4/1.6 agueous pressurized spray. {unpublished
study received Apr. 3C, 1981 under 432-627; submitted by Penick Corp.;
CDL:285139-A.)

00076903, Penick Corp. 1981, SBP-1382/PBO concentrate: (5/10/40).
(unpublished study received Apr. 30, 1981 under 432-629; CDL:245147-8.)

00076904, Penick Coruv. 1981, Chemistry of SBP-1382/Allethrin/PBU 5-16-
40%: Assay report no. p-2000. (Compilation; unpublished study, including
assay report no. p-1924, received Apr. 30, 1ytl unager 4372-629; (DL:245147-0. )}

00U76905. hedal, D.F. 1981. Contidential statement ot formula: SBpP-1382/
Allethrin/PBU concentrate 5-10-4u., (unpublished study received Apr. 30,
1981 unger 431-629; submitted by Penick Corp.; CDL:2451%8-B.)

oUTouu7. Penick Lorp. 1ysl. SBP-1382/Allethrin/PBU Concentrate (8/6.5/
26): bPnysical ana chemical properties. {unpublished study receivea May
4, 1981 undger 432-632; CDL:245133-B.) _

. ]
00L76908. Penick Corp. 1981. Chemistry of SBP-1382/Allethrin/ P8l .0~
6.5U-26%: Assay report no. p-2063. (Compilation; unpubliched study,
including assay report no. p-1977, received May &, 1981 under 432-632;
ChL:245-133-D.)

0007690y, Hedal, E.F. 198l. Contigentia) statement of formula: SBP-1382/
Allethrin/PBO concentrate (8/6.5/26). (unpubiished study received May 4,
1981 under 432-632; submitted by Penick Corp.; CDL:245134-B.)

00076912, Penick Corp. 197?. Formulation guide, Orange, N.J.: Penick,
(Technical pbulletin; also in unpublished submission received May 4, 1931
under 432-630; CDL:245149-A.)

00076913, Penick Corp. 1977, SBP-1382/A11ethrin/PBO Concentrate:
(6/7.8/31.2): Physical and chemical properties. (unpublished stucy
received May 4, 1981 under 432-630; CDL:285149-B.)

00U76914, Haus, J. 1981. Flash point test: SBP-1382/A1lethrin/PBU
concentrate (6/7.8/31.2). (unpublished study received May 4, 1981 under
432-630; submitted by penick Corp.; CDL:245149-C.)

Quu76915. Penick Corp. 1Y8l, Storiye stapility tests: Assay report
no. P-2061. {Compilatior, snpubiished study, including assay report no.
p-1Y8i, receivea May 4, 1981 under 437-630; (CDL:245149-D.)
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00U76916. Penick Corp. 1981. Contidential statement of formula: SBP-
1382/Allethrin/PBO Concentrate (6/7.8/31.2). (Unpublished study received
May 4, 1981 under 432-630: submitted by Penick Corp.; CDL:245150-8.)

00076919, Penick Corp. 19?7. SBP-1382/Allethrin/PBO (.2/.26/1.04)
Aqueous pressurized spray: Physical and chemical properties. {unpub11shed
study received May 4, 1981 udner 432-631; CDL:245152-A.)

000769¢5. Haus, J. 1981, Flame projection test: CSMA flammability test
method for aerosol products. (Unpublished study received May 4, 1981
unde~ 432-631; submitted by Penick Corp.; CDL:245152-8.)

00076921. Penick Corp. 198). Storayge stability studies: Assay report
no. P-2062. (Compilation; unpiblished study, including assay report no.
P-1982, receivea May 4, 1981 under 432-631; (CDL:245152-C.)

00076927, Penick Corp. 1981, Confidential statement ot formuia: SBP-
138z/Allethrin/PBU (0.2/0.26/1.04) aqueous pressurized spray. (Unpublished
study received May 4, 1981 under 432-631; submittec by Penick Corp.;

CDL :245153-A.) '

00076923, Penick Corp. 1981. SBP-1382/A1lethrin/PBO (.2/.26/1.04)
Aqueous pressurized spray: basic manufacturing process. (Unpublishea
stugy received May 4, 1981 under 432-631; CDL:245153-8B.)

00076926. Penick Corp. 192?. SBP-1382/Allethrin/PBO (.2/.1625/.65)
Aqueous pressurized spray: Physical ana chemical properties. (unpublished
study received May 4, 1981 under 432-626; CDL:245155-A.)

00076427, nHaus, J. i981; Flame projection test: CSMA flammability
test methoo for aeroso’ products., (Unpublished study received May 4,
1981 unger 432-626; submitted by Penick Corp.; CDL245155-B.)

00076928, Penick Corp. 1981, Storage stability studies: Assay report
no. P-2064. (Compilation; unpublished study, including assay repcrt no.
P-1975, received May 4, 1981 under 432-626; CDL:245155-C.)

000764Y2y. Hegal, t.F, 1981. Configential statement of formula: SBP-13&2/
Allethrin/PBO (0.2/0.1625/0.65) Aqueous pressurized spray. (Ungublished
study received May 4, 1981 under 432-626; submitted by Penick Corp.;

COL :285156-A.)

0U076932. Hedal, E.F, 1981, Contidential statement of formula: S8P-
1382/Allethrin/PRU (0.200/0.195/0,780) aqueous pressurized spray.
(Unpublished stuay received Apr. 30, 1981 under 432-628; suhmitted by
Penick Corp.; CDL:245158-A.)

00076935, Penick Corp. (1981) SBP-1382/Allethrin/PBO (.2/.195/.78)
aqueous pressurized spray: Physical and chemical properties. Summary of
studies 245159-B and 245159-C, (Unpublished study received April 30,
1981 undar 432-628; CDL:245159-A.)




00076935, Hause, Je 1981, Flame projection rest: CSMR ¢t1ammabi ity test
metnod for aerosol products. (Unoub\ished study received ADTe 30, 1981
under 432-628; submitted by penick Coro.;_CpL:245159-B.)

00076936, penick Corpe 1981, Assay reports on SBP-1382/A\\ethrin/PBO
0.20-0.195-0.7801: AsSaY report nO. p-2065. (COmoi\ation; unpublished
studys including assay report nO0. p-1980, received ROT. 3¢, 1981 uncefr

00079637, penick CorP. 19?7, formulation guide. Qrange, Nodo: penick.
(Tecnnical pulletin; also in unoub\ished cubmission received May 20, 1981
unoer 432-633% CDL:24519A-A.)

00079638 Hedel, E.Fe 1481. Confidentia\ statement of tormula: SBP-
lBBZ/A\\etnrin/PBO Concentrate (8/7.8/31.2). (Unoub\ished stuay received
may 29, 1981 unger 432-633; cubmitted DY perick COrpes CDL:245194—B.)

0076939, penick CorPe 1980. SBP-1382/A\\ethrin/P80 concentrateé
(8/7.5/31,2): pasic manutacturing processe. (Unpublisned stuay received
May 20, 1981 under 432-6333 CDL:245194-C.)

00076941. penick Coro. 1981, SBP-1382/A1\etnrin/Psu concentrate
(8/7.8/31.2): Pnysica\ and chemical propertﬁes. summary of studies
245145-C and 2451495-0. (Unuub\ished study received May 20, 1981 under
432-6333 CDL:265195—B.)

00070942. HausS, Je 1981. flash point test: SBP-1382/A\\etnrin/PBU
concentrate (8/7.8/31.2). (Unoub\ished study received May 20, 1981
under 2432-6333 qubmitted by penick Corpe.s CDL:245195-C,)

0U075943. penick Corpe. (1981) Ass3dy Reports on SBP-IBBZ/A\\ethrin/PBO
8.0-7.80»31.21): Assay report no., P-1979. (Comoi\ation; unpublished
study, including assay report noC. p-2060, received May 20, 1981 under 432-
633; CDL:245195-D.)

0077856, £.1. du pont de Nemours and Co. 1976, Human catety: Table
ot contents and summary: Lignasan BLP fungicide. Summary of studies
230343-B through 230343-D and 230343-F through 230343-H. (Unoublisheo
study received Mar. 2, 1976 under 352-3793 CDL:230343-A.)

00083750, mcLaughlin, gormiey, king Co. 1980. Laboratory report.
(Compi\ation; unpub\ished study received Dec. 2, 1980 under 1021-14663
CDL:244252-J.)

00083762, penick Corp- 1981, SB?-1381/A\1ethrin/P80 (.2/.&/1.&)
aquecus preSSurizeo gpray: Basic manutacturing processe {unr wviched
study received Apre 39, 1981 under 432-6273 CDL245139-B.)

00083763, Penick Corvs 1977, Fornulation cuige. Oranye, N.J.: penick.

(TechnicaX pulleting also 1n unpublished submission received May 4, 19¢1
under 432-6323 CDL:245133-A.)

700837 64. Haus, Je 1981. flash point teste (Unpublished stuay received
May 4, 1Bl under 432-632; submitted DY penick Corp.s CDL:245133—C.)
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0003765, Penick COrPe 198L. sup-1382 /A1 letarin/ PBY concentrate
(8/6.5/26): Basic manutacturing process. (Unoublisned study receivec May
4, 19t1 under 432-632% CDL:245134-C.\ . , -

00083766, penick Coro. 19807, SBP-1382/Allethrin pBO concentrate
(6/7.6/31.2): Basic manytacturing process. (unpuplished study received
May 4, 19l under 432-630; CDL245150-C.)

00083767, penick Corp. 1981. SBP-1382/Al\etnrin/P80 (.2/.195/.78)
agqueous pressurized,soray: Basic manufacturing process. (Unpublisnec
5 Ludy receisen ADT. 30, lytl under 432-6383 CUL:245158-U.)

00083768. penick Corpe. 1981. SBP—1382/Alletnrin/PBO (.2/,1625/.05)
aqueous preSSurized spray- Basic manufacturing processe (unuublisned

study ~pceived May 4, 1981 unger 432-636; CDL:245156-D.)

00UB7641. penick Corop. 1974. Chemistry ot sBP-1382, shell-sol 71 and
{sopar K. Compitation; unpublished study received June 21, 1974 undef
432-5363 CDL:022998—A.)

00087642, penick Coree. 1973. Specifications for SBP-1382 a0% oil base
concentrate in cqmparison with other chemicals. (Comnilation; unpublished
study received June 21, 1974 under 432-5363 CUL:022998—B.) :

00088745, Maus, J. 198l flash point test. (unpublished study received
Apr. 3U, 1981 under 432-629; gubmitted DY penick CoOrDe;s CDL:2451A7—C.}

06088746« penick Corp. 1980. SBP-IBBZ/Allethrin/PBO Concentrate (5/10/50):
Basic manufacturingvorocess, (Unoublished study received arpil 30, 1981
under 432-629; CDL:265148-C.) -

oouYL508. Sumi tomo chemical COe» Ltd. 19?7, pynamin Forte-(d-Cis, trans
Allethrin). (UnpubliShed study received June 12, 1978 ynder 10308-33
CDL:23A587-A.) '

0009U51U. sumi tomo Cnemi cal C0., Ltd. 1977, stability ot Pynamin forte.
(Unpublished study received June 13, 1978 under 10308-3; ChL :238587)

000Y0521. Fujimoto, .y Xadota, 1.; Fujita, Y.,; et al. 1971. gvaluation
of some syntnetic pyrethroidal compounds 33 an active ingregient ot
pressurized insecticidal spray. perosol report 10(10):591—508. (Also

in unpublished gubmission received June 13, 1978 under 10308-31 submittad

py Sumitomo chemical CO.» Ltd; CDL:234587—N.)

00095737. smith, Re 1979. Lletter cent to Webb wright dated Aug. 21,
1979 results of pLv tests using 23 and 3% pyreliin formulations.

Bio-EnVironmental qervices Dives Mosquito control granch; unpublished
study; CL 242030-5.)

00105880. oxford Chemicals. 1969. Composition of oxford super fog and
determination of Pyrethrins and/or Allethrins in pesticide ¢sormulations.
(Compilation; unpublished study received feb. 3, 1971 under 2635-1333
CDL:OZSBSO-A.)
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00107579, All Research (enter. 197U, <(remistry data on Ninol AABZ ang
other chemicals. (Compilation; unpublishes study received June 11, 197.
under 559u-139; COL:0234U2-A.)
00110041, Boyle-Miaway, Inc. 1978. Chemistry data on black tlag protes-
sional power house and gargen insect killer. {(Compilation; unpudblished
study received Jan. 2, 1979 under 475-209; CDL:237308-A.)

00121684, Penick Corp. 1969. Cnemical study: SBP-1382/8iocallethrin
7.5-5-Concentrate. (Compilation; unpublished study received Apr, 2, 1973
under 432-524; CDL:0CZ314-.4,) o :

00121646. Penick Corp. 1969. Chemical study: BioPen-1382 aqueous
pressurized spray. (Compilation; unpublished study received Oct. 30,
1970 under 432-482; CDL:00334U-A.)

00212653. Penick Corp. 1969, Chemical Study: SBP-1382 403 nil base
concentrate. (Compilation; unpublished study received April 1, 1971 under
432-486; CDL:003341-6.) ‘

00121655. Penick Corp. 1972. Chemical stuoy: Bioallethrin and SBP-1382
in aqueous prassurized sprays. (Compilation; unpublished study received
Aug. Y, 1972 under 432-5U7; CDL:003358-A,)

00121658. S.C. Jonnson and Sons, Inc. 1979. Raid yard guard outdoor
fogger 11: Formula 4714D3g-2: Chemical data., (Compilation; unpubiished
study received Sept. 18, 197y 4822-10l; CDL241022-A,)

00122485, Penick Corp. 1973. Chemical study: SBP-13bz/Bioallethrin 23-
34.4 concentrate, (Compilation; unpublished study received July 25,
1973 under 432-531; CDL:008494-A.)

00122486, Penick Coru. 1972. Chemica! study of SBP-13t2/Bioallethrin 4-
3 transparent emulsion concentrate, (Compilation; unpublished study
received Aug. 3U, 1973 unger 432-532; CDL:008921-A.)

00122498, Penick corp. 1975. Flame ang stability tests; typical
properties of SBP-1382/Bioallethrin. (Compilation; unpublished study
received June 12, 1975 under 432-542; CDL:115262-A.)

00122501, Realax Corp. 1977, Real-kill tlying insect killer; flamma-
bility data. (Unpublished study received Sept. 22, 1971 under 478-76;
CDL:195096-A.)

00122915. Penick Corp. 1972. Chemical Study: SBP-1382 Bioallethrin,
(Compilation; unpublished study received Sept. 13, 1972 under 432-509;
COL:019026-A.)

$0122916. Shell Chemical Co. 1¢74. Chemical Study: SBP-138Z-Bioallethrin,
(Compilation; unpublished study receivea June 21, 1974 under 201-372;
CDL:023156-C.)
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00122925. Penick Corp. 1975. Chemical Study: Biocallethrin and SBP-1382.
(Compilation; unpublished study received July 24, 1974 under 432-537;
CLUL:026605-A.)

00122928, Penick Corp. (1974) Chemical study: SBP-1382-Bioallethrin.
(Compilation; vunpubiished study received June 21, 1974 under 432-536;
CDL:028126-A,)

- 00122943, Penick Corp. 1978. SBP-132/Riocallethrin .20% + 40% aqueous
pressurized spray. (Compilation; unpublished study received Oct. 15,
1978 under 432-542; CDL:235946-A.)

00122944, Penick Corp. 1978. SBP-1382/Bicallethrin (0.20% + 0.15%):
Aqueous pressurized spray for House and Garden., (Compilation; unpublisted
study received Oct. 30, 1978 under 432-482; CDL:235947-A,)

00122945. Penick Corp. (1978) SBP-1382/Bivailethrin (0.20% + 0,125%):
Aqueous pressurized spray for house and garden. (Compilation; unpublisted
study received Oct,. 11, 1978 uncer 432-482; (DL :235953-A.)

00122946. Penick Corp. 1978. SBP-1382/Bioallethrin (0.20% + 0.20%).
(Compilation; unpublished study received Oct, 16, 1978 under 432-509;
CDL:235955-A.) ’

00122947, McLaughlin, Gormley, King Co. 1976. Chemical study: D-trans
Allethrin and Sumithrin. (Compilatior; unpublished study received
- Oct. 31, 1978 under 1021-139G; CDL:236643-A.)

00122948, McLaughlin, Gormley, King Lo, 1978, Chemical study: D-trans
Allethrin and Sumithrin, (Compilation; unpublished study received
Sept. 25, 1978 under 1021-1390; CDL:236644-A.)

00123373, Penick Corp. 1969. Chemical study: SBP-1382. (Compilation;
unpublished study received April 2, 1973 under 432-524; CDL :003314-A,)

00129197, Sumitomo Chemical America, Inc. 1982, Chemistry: Pynamin
Forte 80. (Compilation; unpublished study receivcd June 29, 1983 under
39398-19; CDL:250690-A.)

00129199. Sumitomo Chemical America, Inc. 1983. Chemistry of Pynamin
Forte 60 mosquito mat. (Compilation; unpublished study received June 29,
1983 under 39398-18; CDL:250691-8B.)

00129203, Sumitomo Chemical America, Inc. 1983. Chemistry of Pynamin
Forte. (Compilation; unpublished study received June 29, 1983 under
39398-20; CbL:250692-A.)

0013z889. Chevron Chemical Co. 198U. Am-0-1208--Crtho indoor insect
killer: Ortho III power hcisehold insect togger:: Storage stability:
File no. 750.10. (Unpubiished study received Nov. 22, 1983 under 23Y-
2512; CDL:251853-A,}
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00132890. Chevron Chemical Co. 1983. Urtho indoor insect killer:
Product chemistry--Vol. 2 of 2. {Compilation; unpublished study received
Nov. 22, 1983 under 239-2512; CDL: 251854-A.)

00134336. S.C. Johrson and Sons, Inc. 1979. Raid professional strength
flying insect killer Il: Chemical data. (Compilation; unpublished study
received Oct. 11, 1979 under 4822-162; CDL:241139-A.)

00135496. Penick Corp. 19549, SBP-1382/Bicallethrin 10-7.5 concentrate
for aqueous pressurized sprays: Chemistry. (Compilation; unpublished
study received May 18, 1971 under 432-488; CDL:003342-A.)

00141337, Perycut-Schrammel-Chemie‘Gesmbh. 1984, [Product chemistry:
Insektenkiller-Topicall. Unpublished compilation, 22 p.

00141403, Sumitomo Chemical Co., Ltd. 1984, [Product chemistry data
for mcsqqito coils containing Pynamin-Forte]., Unpublished compilation.

00141983, McLaughlin, Gormley, King Co. 1384  Laboratory report:
[Storage stability ut F-2237 concentrate & aerosol including analytical
methods}. Unpublished compilation., 13 b.
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MEMORANDUM

SUBJECT: Registration Standard for Bioallethrin Group Insecticides
(Exposure Assessment Branch Chapter)

B FROM: Arthur 0. Schlosser Chemist, RS #3 G U O Nk~
Exposure Assessment Branch, HED (TS-769C)
TO: : . Arturo E. Castillo, Product Manager #17
Insecticide Branch, RD (TS-767C)
THRU: Robert W. Holst, Acting Chief élﬂj;év'
Exposure Acsessment Branch, HED (TS-769C)

Attached-ere the-EAB Tasks I aﬁd 2, aﬁd Table A (Ceneric 5a£a
Requirements) for the pesticide chemicals: Allethrin (allyl homoloz
of cinerin 1), d-trans Allethrin (allyl homolog of cinerin I) (Bio-
allethrin% d-trans Chrysanthemum monocarbcxylic acid ester of d-2-
al1y1—4-hydroxy-3-methy1-2-cyclopenten-1-one (S-Bioallethrin) and

d-cis/trans Allethrin.

Attachment

cc: Amy Rispin
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REGISTRATION STANDARD FOR THE BIOALLETHRIN GROUP PESTICIDES

EXPOSURE ASSESSMENT BRANCH CHAPTER

ALLETHRIN 004001

BIOALLETHRIN 004003

S-BICALLETHRIN 004004

D~-CIS/TRANS ALLETHRIN 004005
Prepared by:

Arthur 0. Schlosser, Chenist

Exposure Assessment Branch
Hazard Evaluation Division
U.S. Environmental Protection Acency
Wasliington, D.C.

May 1, 1987
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TASKS 1 and 2

REGISTRATION STANDARD FOR THE BIOALLETHRIN GROLP

(1) Biocallethrin [d-trans allethrin(allyl homolog of cinerin I)]

EPA Shaughnessy Code 004003
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INTRODUCTION

Biocallethrinfd-trans allethrin(allyl homolog of cinerin I)] is one of
a series of active ingredients containing two or more of the eight
stereoisomers which camprise 2-allyl—4-hydroxy-3-methyl-2-cyclopenten
~l-one ester of 2,2 dimethyl-3-(2-methyl propenyl) cyclopropane car-
boxylic acid. It is a broad spectrum insecticide and acaricide used
for control of a wide variety of pests including cockrcaches, ants,
flies, mosquitoes, lice, fleas and ticks. It is registered for use on
terrestrial food crops{e.g. asparaqus, beans, corn, tomatoes amd norn-
pbearing cranberries and citrus fruits),terrestrial nonfood crops(e.g.
ornamental plants and forest trees), greenhause food crops(e.g. aspar-
agus, beans, corn, peppers ard tomatoes), greerhouse nonfood craps(e.g.
ornamental plants), domestic outdoor (domestic dwellings, outdoor) amd
many domestic,cammercial and industrial indoor uses. Biocallethrir
formulations almost always contain a synergist amd one or more otner
active ingredients. End use formulations include dusts (0.15-1.8%),
impregnated materials (0.125-4.8%), EC(0.837-6%), sc/L (0.06%,0.324%),
RTU (0.05-0.6%) "and pressurizel liquids {0.03-1.2%).

'I‘ASK I No data were available for review.
TASK II

EXECUTIVE SUMMARY No data were reviewed.

RECOMMENDATIONS

Available data are insufficient to fully assess the envirormental fate
and transport of, and the potential exposure of humans and nontarget
organisms to bicallethrin. A summary of registration requirements
(Subdivision N) for terrestrial food crop, terrestrial nonfood crop,
greerhouse food crop, greerhouse nonfood crop, damestic outdoor and
indoor use sites is given below:

Hydrolysis studies: No data were reviewed, but all data are required.

Photodegradation studies in water: No data were reviewed, but all data
are required.

Photodegradation studies on soil: No data were reviewed, but all data
are required.

Photodegradation studies in air: No data were reviewed, however no.data

are required.
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Aerobic soil metabolism studies: No data were reviewed, but all data
are required.

Anaerobic soil metabolism studies: No data were reviewed, but all data
are required.

Aerobic aquatic metabolism studies: No data were reviewed, however no
data are required because there are no aquatic uses for the active in-
gredient.

Anaercbic aquatic metabolism studies: No data were reviewed, however
no data are required because there are no aquatic or forestry uses for
the active imgredient.

Leaching and adsorption/desorption studies: ‘No data were reviewed, but
all data are required. Adsorption/desorption(batch equilibrium)data are
specifically needed to support the use on cranberries.

Laboratory volatility studies: No data were reviewed, however no data
are required. ) i . .

Field volatility studies: No data were reviewed, however no data are
required.

Terrestrial field d1951pa.1on studles- No data were reviewed, but all
data are required. - -~ - - AR - T

Aquatic field dissipation studies: No data were reviewed, however no
data are required since there are no aquatic uses for the active in-
gredient.

Forestry dissipation studies: No data were reviewed, no data are re-
quired because there are no forestry uses for the active ingredient.

Dissipation studies for combination products and tank mix uses: No data
were reviewed; however, no data are required because data requirements
for cambination products and tank mix uses are currently not being im-

posed.

Long~term field dissipation studies: No data were reviewed, but all data
may be required unless field residues reach 50% dissipation prior to re-
cammended subsequent application to the same site, or if aercbic soil met-
abolism studies indicate that residues are greater than 50% of initial
application at the time of subsequent application.

Confined 'acc‘umulation studies on rotational crops: No data were reviewed,
but all data are reguired.
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Field accumilation studies on rotational crops: No data were reviewed; how-
ever this data requirerent is deferred pending evaluation of the results of
the confined rotational crop study.

Accumulation studies on irrigated crops: No data were reviewed, but all data
are required to support the use on cranberries.

Laboratory studies of pesticide accumulation in fish: No data were reviewed,
“huat all data were required.

Field accumilation studies on aquatic nontarget organisms: No data were re—
Viewed, but all data are required to supgort the use one cranberries.

Reentry studias:

Under 40 CFR § 158.140, reentry data are required for bicallethrin [d-traos
allethrin (allyl homolog of cinerin 1)) if the pesticide ani its use patterns
meet certain criteria. Those criteria include both toxdcity and exposure.
The "Wnen required" paragraphs of Subdivision K discuss the circumstances
under which § 158.140 requires reentry data.

The toxicity criteria for requirement of a proposed reentry interval and
supporting data, are as follows: . ' :

—The acute dermal toxicity of the technical grade of active irgredient is
less than 200 mg/kg (body weight): or

—The acute inhalation toxicity of the technical grade of active ingredient
is less than 200 mqg/m3 (for a one hour exposure); or

—The acute oral toxicity of the technical grade of active ingredient -is less
than 50 mg/kg (body weight); or

—Neurctoxic, teratogenic, or oncogenic effects or other alverse ef fects as
evidenced by subchronic, chronic aml reproduction studies would be expec—
ted from entry of persons into treatei sites; or

~The Agency recieves other scientifically validated toxicological or
epidemiological evidence that a pesticide or residue of a pesticide could
cause adverse effects on persons entering treated sites. ’

These toxicity criteria are based on toxicities of the technical pesticide
and its toxic alteration mducts. This is necessary because persons
reentering treated sites will normally not be exposed to the formulated
product or to its diluted form as applied, but rather to a “weathered” or
envirommentally modified and dissipated residue, which no longer is camposed
of the same mixture or ratio of components present in the formulated product.

The exposure criteria are based on the pesticide's use types. The use type
criteria for requirement of a proposed reentry interval and the supporting
data are listed in 40 CFR § 158.140 and are discussed in § 130-3 of Sub-
division K. These use types are characterized by a high likelihood of
dermal or irhalation exposure of persons who enter sites included in these



classes. Dermal exposure will generally arise fram concact with treated
foliar, fruit, or soil surfaces; inhalation exposure will normally arise
from respiration of volatilized pesticide residues and residues adhering
to partiocilate mattexr which has become airborne.

Reentry data are required under 40 CFR § 158.140 only when both th-
toxicity and the exposure criteria are met. When reentry data are
required, those data are to support the registration of the end-use
product and each manufacturing-use product used to formulate each
end-use product. Data will normally be gathered by the manufacturer
of the manufacturing-use product but using an end-use product for the
tests.

Bioallethrin does mcet the exposure criteria of 40 CFR 158.140 in

that it is used on crops where human exposure could occur, but avail-

able toxicology data do not indicate that it meets any of the toxicity
criteria. However, if the results of the toxicology testing require-

‘ments indicate that “biocallethrin does meet any of the toxicity cri- - - 7

teria reentry data will be required. No data are required at this time.

spray drift studies: No data were reviewed, however no data are re- .
quired. -

‘GROUNDWATER  NO Gata’ are currently available to assess the potential . = .. =77 n

for bioallethrin to contaminate groundwater.

LABEL REQUIREMENTS:

ROTATED CROPS: No iotational crop restriction is being imposed at this
time since data are currently not available to form the basis for a re-
strictive interval. When the required data have been received and
evaluated a restriction may be imposed.

TRRIGATED CROPS: No restriction is being imposed on the use of water
Gsed to irrigate or flood treated areas since data are currently not
availabtle to form the basis for a restrictive interval. When the re-
quired data have been received and evaluated a restriction may be im-
posed.

REFERENCES

The following study was not reviewed because it contains product chemistry
data only:

Mitchell, L. 1961. The effect of ultraviolet light (2537 A) on 141 pesti~
cide chemicals by paper chromatography. J. A.0.A.C. 44(4):643-651, 686, 712.
(00158197)




The following study was not reviewed because it contains product chemistry
data and a photodegradation on glass experiment only:

Miskus, R. and T. Andrews. 19272. Stabilization of thin films of pyrethrins
and allethrin. Pyrethrum Post:135-136. Incomplete; also In unpublished sub~
mission received Jan. 21, 1977 under 6296-24; submitted by Nutrilite Products,
Inc., Buena Park, CA; (DL:229731-B. (00113574)

The following study was not reviewed because it contains analytical methodology,
& photodegradation on glass experiment, product chemistry, and directions for -
use only: : :

Sumitomo Chemical Co., Ltd. 1972. Chemical study--pynamin forte. Caompilation;
unpublished study received Nov. 26, 1973 under 10308-3; C)L:026202-A. (00122922)

The following éi:ﬁdf '(d‘u‘plicate' hardct'pi'.e's' received) vas not reviewed because
it contains bicassays, residue chemistry, anl a photodegradation on glass
experiment only:

Elliott, M., A.W. Farrham, N.F. Janes, et al. 1973. NRDC 143: A rore stable
_ pyrethroid. Pages 721-728, In Proceedings, .7th British Insecticide a.d Fungi=

cide Conference. N.P. Also In unpublished submission received Feb. 3, 1977
urder 10182-EX-7; submitted by ICI Americas, Inc., Wilmington, DE; CDL:228608-8.
(0006649 and 00060035) '
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TASKS 1 and 2
REGISTRATION £7ANDARD FOR THE BIOALLETHRIN GROUP
(2) Allethrin (allyl homolog of cinerin I)

EPA Shaughnessy Code 004001
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INTRODUCTION

Allethrin (allyl homolog of cinerin 1) is one of a series of active
ingredients containing two or more of the eicht stereoisomers which
comprise 2—a11y1—4-hydroxy—3—mthy1—2—cyclq)enten-l-one ester of 2,2
dimethyl-3-(2-methyl propenyl) cycloprcpane carboxylic acid. It is a
broad spectrm insecticide and acaricide used for control of a wide
variety of pests including cockroaches, ants, flies, mosquitoes, lice,
fleas and ticks. It is registered for use on terrestrial food crops
(e.g. vegetables, citrus fruits and other orchard crops), terrestrial
nonfood uses(e.g. ornamental plants and turf and recreational areas),
aquatic nonfood uses(aquatic sites), greenhause food crops(vegetables),
greerhouse nonfood crops(e.g. ornamental plants), domestic cutdoor(do~
mestic dwellings) and indoor(postharvest use on fruits, vegetables and
grains, stored foods and indoor plants and trees). Allethrin formula-
tions almost always contain a synergist amd one or more other active
ingredients. End use formulations include dust (0.16%),impregnated
materials (0.35-99.8%), EC (0.05-15%), sc/L (0.03-13.34%), RTU (0.019-
1.39%), oil (0.162%), pressurized liquids (0.03-2.5%).

TASK I No data were available for review.

TASK II

EXECUTIVE SUMARY No 1ata were reviewed.

RECOMMENDATIONS

Available data are insufficient to fully assess the envirormental fate
and transport of, and the potential exposure of humans and nontarget
organisms to allethrin (allyl homolog of cinerin I). A summary of reg-
istration requirements (Subdivision N) for terrestrial food crops, ter-
restrial nonfcod, aquatic nonfood, greerhouse food crop, greerhouse
nonfood, domestic outdoor amd indoor use sites is given below: :

Hydrolysis studies: No data were reviewed, but all data are required.

Photodegradation studies in water: No data were reviewed, but all data
are required.

Photodegradation studies on soil: No data were reviewed, but all data
are required.




¥

¥

Photodegradation studies in air: No data were reviewed, however no data
are required.

Aerobic soil metabolism studies: No data were reviewed, but all data
are remjuirerd.

Anaercbic soil metabolism studies: No data were reviewed, but all d&ta
are reguired.

Aerobic aquatic metabolism studies: No data were reviewed, but all data
are required. . : '

Anaerohbic aquatic metabolism studies: No data were reviewed, but all data
are requirei.

Leaching and adsorption/desorption studies: No data were reviewed, but
all data are required.

" Laboratory volatility studies: No data were reviewed, however no data
are required.

Field volatility studies: No data were reviewed, however no data are
required.

Terrestrial field dissipation studies: No data were reviewed, but all
data are required.

Muatic field dissipation studies: No data were reviewed, but all &ata
are required.

Forestry dissipation studies: No data were reviewed, no data are re-
quired because there are no forestry uses for the active ingredient.

Dissipation studies for combination products and tank mix uses: No data
were reviewed; however, no data are required because data requirements
for combination products and tark mix uses are currently not being im-

posed.

Long-term field dissipation studies: No data were reviewed, but all data
may be required unless field residues reach 50% dissipation prior to re-
canmerded subsequent application to the same site, or if aercbic soil met-
abolism or aerobic aquatic metabolism studies indicate that residues are
greater than 50% of initial application at the time of subsequent appli-
cation. '

Confined accumilation studies on rotational crops: No data were reviewed,
but all data are required.

(39



Field accumulation studies on rotational crops: No data were reviewed:; how-
ever this data requirement is deferred pending evaluation of the results of
the confined rotational crop study.

Accumilation studies on irrigated crops: No data were reviewed, data may be
required if water from treate] aquatic sites is used to irrigate crops.

Laboratory studies of pesticide accumulation in fish: No data were reviewed,
but all data were required.

Field accumulation studies on aquatic nontarget organisms: No data were re-
viewed, but all data are required.

Reentry Studies

Under 40 CFR § 158.140, reentry data are regquired for Allethrin (allyl homo-
log of cinerin I) if the pesticide and its use patterns meet certain
criteria. Those criteria include both toxicity and exposure. The “When
.required" paragraphs of Subdivision K discuss the circumstances under

which § 158.140 requires reentry data. The toxicity criteria for require-
ment of a proposed reentry interval and supporting data, are as follows:

_The acute dermal toxicity of the technical grade of active ingredient
is less than 200 mg/kg (body weight); or

—The acute inhalation toxicity of the technical grade of active ingredient
is less than 200 nlg/m3 (for a one hour exposure); or

-The acute oral toxicity of the technical grade of active ingredient

is less than 50 mg/kg (body weight); or

-Neurotoxic, teratogenic, or oncogenic effects or other adverse effects
as evidenced by subchronic, chronic and reproduction studies would be
expected from entry of persons into treated sites; or

-The Agency recieves other scientifically validated toxicological or
epidemiological evidence that a pesticide or residue of a pesticide
could cause adverse effects on persons entering treated sites.

These toxicity criteria are based on toxicities of the technical pesti-
cide and its toxic alteration products. This is necessary because
persons reentering treated sites will normally not be exposed to the
formulated product or to its diluted form as applied, but rather to a
wyeathered” or environmentally modified and dissipated residue, which
no longer is camposed of the same mixture or ratio of components present
in the formulated product.

The exposure criteria are tased on the pesticide's use types. The use
type criteria for requirement of a proposed reentry interval and the
supporting data are listed in 40 CFR § 158.140 and are discussed in
4 130-3 of Subdivision K. These use types are characterized by a high
likelihood of dermal or irhalation exposure of persons who enter sites

"



included in these classes. Dermal exposure will generally arise fram
contact with treated foliar, fruit, or soil surfaces; inhalation exposure
will normally arise fram respiration of volatilized pesticide residues
ard residues adhering to particulate matter which has become airborne.

Reentry data are required under 40 CFR § 158.140 only whon both the
toxicity and the exposure criteria are met. When reentry data are
required, those data are to support the registration of the end-use
product and each manufacturing-use product used to formulate each -
end-use product. Data will normally be gathered by the manu facturer
of the manufacturing-use product but using an end-use product for the
tests.

Allethrin (allyl homolog of cinerin I) does meet the exposure criteria
of 40 CFR 158.140 in that it is used on crops where human exposure
could occur, but available toxicology data do not indicate that it
meets any of the toxicity criteria. However, if the results of the
toxicology testing requirements -indicate that bicallethrin does meet
any of the toxicity criteria, reentry data will be required. No data
are required at this time.

Spfay drift studies: No data were reviewed, however no data are re-
quired. '

GROUNDWATER No data are currently available to assess the potential
for allethrin to contaminate groundwater .

LAREL, REQUIREMENTS:

ROTATED CROPS: No rotational crop restriction is being imposed at this
time since data are currently not available to form the basis of a re-
strictive interval. When the required data have been received and eval-
uated a label restriction may be imposed.

IRRIGATED CROPS: If water from treated aquatic sites is used to irrigate
crops then irrigated crop data will be required. After receipt and
evaluation of these data a label restriction on the use of this water
may be imposed. :

R

The following study was not ¥ -.ed because it contains product chemistry
data only:

Mitchell, L. 1961. The effect of ultraviolet light (2537 A) on 141 pesti-
cide chemicals by paper chromatography. J. A.0.A.C. 44(4):643-651, 688, 712.
(00158197)
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The following study was not reviewed because it ‘contains product chemistry
data and a photodegradation on glass experiment only:

Miskus, R. and T. Andrews. 1922. Stabilization of thin films of pyrethrins
ard allethrin. Pyrethrum Post:135-136. Incomplete; also In unpublished sub-
mission received Jan. 21, 1977 under 6296-24; submitted by Nutrilite Products,
Inc., Buena Park, CA; (DL:229731-B. (00113574)

The following study was not reviewed because it contains analytical methodology,
a photodegradation on glass experiment, product chemistry, and directions for
use only:

Sumitomo Chemical Co., Ltd. 1972. Chemical study--pynamin forte. Compilation:
unpublished study received Nov. 26, 1975 under 10308-3; CDL:026202-A. (00122922)

The following study (duplicate'hardcqai&s received) was not reviewed because
it contains biocassays, residue chemistry, and a photodegradation on glass
experiment only:

Elliott, M., A.W. Fariuham, N.F. Janes, et al. 1973. NRDC 143: A more stable
pyrethroid. Pages 721-728, In Proceedings, 7th British Insecticide and Fungi-
cide Conference. N.P. Also In unpublished submission received Feb. 3, 1977
under 10182-EX-7; submitted by ICI Americas, Inc., Wilmington, DE; (DL:228608-B.
(0006649 and 00060035)
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TASKS 1 and 2

RAGISTRATION STANDARD . ° THE BIOALLETHRIN GROUP

W

( ' (3) s-Bicallethrin{d-trans chrysanthemum monocarboxylic acid ester
of d-2-allyi-4-hydr~ y-3-methyl-2-cyclopenten- 1l-one

EPA Shaughnessy Code 004004



 INTRODUCTION

S-Biocallethrin{d-trans chrysanthemum monocarboxylic acid ester of d-
Z—al1y1—4-hydroxy-3-trethy1—2—cyclopenten—l-one) is one of a series of
active ingredients containing two or more of the eight stereoisomers
which comprise 2-allyl-4—hydroxy—3—uethyl-2—cyclopenten—l—one ester of
2,2 dimethyl—-3-{2-methyl propenyl) cyclopropane carboxylic acid. It is
a broad spectrum insecticide and acaricide used for control of a wide
variety of pests inciuding cockroaches, ants, flies, mosquitoes, lice,
fleas and ticks. It is registered for use on terrestrial nonfood crops
(ornamental plants), domestic outdoor (domestic dwellings,outdoor Jand
many domestic, commercial, industrial and institutional indoor uses.
S-Biocallethrin formulations almost always contain a synergist and one
or more other active ingredients. End use formulaticns include =ZC
(0.319-2.9733), SC/L (0.93-1.39%), RIU (0.012-2.97%), pressurize’
liquid (0.025-0.197%).

TASK I No data were available for review. -

TASK II

EXECUTIVE SUMMARY No data were reviewed.

RECOMMENDATIONS

Available data are insufficient to fully assess the ervirommental fate
and transport of, and the potential exposure of humans and nontarget
organisms to S-bicallethrin. A summary of registration requirements
(Subdivision N) for terrestrial nonfood crop, domestic outdoor and
indoor use sites is given below:

Hydrolysis studies: No data were reviewed, but all data are rejuired.

Photodegradation studies in water: No data were reviewed, but all data
are required. ‘

Photodegradation studies on soil: No data were reviewed, however no data
are required.

Photodegradation studies in air: No data were reviewed, however no data
are required.




Aerobic soil metabolism studies: No data were reviewed, but all data

are required.

Anaercbic soil metabolism studies: No data were reviewed, however no
data are required.

Aerobic aquatic metabolism studies: No data were reviewed, however no
data are required.

RPnaerobic aquatic metabolisn studies: No data were reviewed, however
no data are required.

Leaching and adsorption/desorption studies: No data were reviewed, but
all data are rejuired.

Laboratory volatility studies: No data were reviewed, however no data
are required.

Field volatility studies: No &hta were reviewed, however no data are
required

Terrestrial field dissipation studies: No data were reviewed, but all
data are required.

~

Aquatic field dissipation studies: No data were reviewed, however no
+ta are required.

Forestry dissipation studies: No data were reviewed, no data are re-
quired because there are no forestry uses for the active ingredient.

Dissipation studies for ccmbination products and tank mix uses: No data
were reviewed; however no data are requlred because data requ1re'nents
for cumbination products and tank mix uses are currently not being im-
nosed.

Long-term field dissipation studies: No data were rev iewed, however no
data are required.

Confined accumulation studies on rotational crops: No data were reviewed,

however no data are required.

Field accumilation studies on rotational crops: No data were reviewed; how—

ever no data are required.

Accumilation studies on irrigated crops: No data were reviewed, however no

data are required.

+



Laboratory studies of pesticide accumulation in fish: No data were reviewed,
tat all data were required.

Field accumulation studies on aquatic nontarget organisms: No data were re-
viewed, however no data are required.

Reentry Studies

Under 40 CFR § 158.140, reentry data are required for S-bicallethrin
if the pesticide and its use patterns meet certain criteria. Those
criteria include both toxicity and exposure. The "When reguired”
paragraphs of Subdivision K discuss the circumstances under which

§ 158.140 requires reentry data. The toxicity criteria for requirement

of a proposed reentry interval and supporting data, are as follows:

—~The acute dermal toxicity of the technical grade of active ingredient
is less than 200 mg/kg (body weight): or _
—The acuté inhalation toxicity of the technical grade of active ingre-
dient is less than 200 mg/m3 (for a one hour exposure); or

~The acute oral toxicity of the technical grade of active ingredient
is less than 50 mg/kg (body weight): or

—Neurotoxic, teratogenic, or oncogenic effects or other adverse effects
as evidenced by subchronic, chronic and reproduction studies' would be
expected from entry of persons into treated sites; or '
-The Agency recieves other scientifically validated toxicological or
epidemiological evidence that a pesticide or residue of z pesticide
could cause adverse effects on persons entering treated sites.

These toxicity criteria are based on toxicities of the tectnical pes-
ticide and its toxic alteration products. This is necessary because
persons reentering treated sites will normally not be expcsed to the
formulated product or to its diluted fomm as applied, but rather to a
"weathered" or envircnmentally modified and dissipated residue, which no
longer is camposed of the same mixture or ratio of camponents present

in the formulated product.

The exposure criteria are based on the pesticide's use types. The use
type criteria for requirement of a proposed reentry interval and the
supporting data are listed in 40 CFR § 158.140 and are discussed in §
130-3 of Subdivision K. These use types are characterized by a high
likelihood of dermal or irhalation exposure of persons who enter sites
included in these classes. Dermal exposure will generally arise from
contact with treated foliar, fruit, or soil surfaces; inhalation ex-
posure will normally arise from respiration of wolatilized pesticide
residues and residues adhering to particulate matter which has beccme
airborne.



Reentry data are required under 40 CFR §158.140 only when both the
toxicity and the exposure criteria are met. When reentry data are
required, those data are to support the registration of the end-use
product and each manufacturing-use product used to formulate each
end-use product. Data will normally be gatherel by the manufacturer
of the manufacturing-use product but using an end-use product for the
tests.

S-bicallethrin does not meet the exposure criteria of 40 CFR §158.140
in that it is not used on crops where human exposure could occur, and
available toxicology data do not indicate that it meets any of the
toxicity criteria. No data are requiredi.

Spray drift studies: No data were reviewed, however no data are re— .
quired. :

GROUNDWATER No data are currently available to assess the potential for
S-bioalletnrin to contaminate groundwater.

LABEL, REQUIREMENTS None.

REFERENCES
The following study was not reviewed because it contains product chenistry
data only:

Mitchell, L. 1961. The effect of ultraviolet light (2537 A) on 141 pesti-
cide chemicals by paper ch-omatography. J. A.0.A.C. 44(4):643-651, 686,712.
(00153197)

The following study was nct reviewed because it contains product chemistry
data ard a photodegradation on glass experiment only:

Miskus, R. and T. Andrews. 19272. Stabilization of thin films of pyrethrins
and allethrin. Pyrethrum Post:135-136. Incomplete; also In unpublished sub-
mission received Jan. 21, 1977 under 6296-24; submitted by Nutrilite Products,
Inc., Buena Park, CA; CDL:229731-B. (00113574)

The following study was not reviewed because it contains analytical nmethod-
ology a photodegradation on glass experiment, product chemistry, and direc—
tions for use only:

Sumitomo Chemical Co., Ltd. 1972. Chemical study--pynamin forte. Compila-
tion unpublished study received Nov. 26, 1973 under 10508-3; (DL:026202--A.
(00122922).

E>3
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The following study (duplicate hardcopies received) was not reviewed
because it contains biocassays, residue chemistry, and a photodegrada-
tion on glass experiment only:

Elliott, M., A.W. Farnham, N.F. Janes, et al. 1973. NRDC 143: A more
stable pyrethroid. Pages 721-728, In Proceedings, 7th British Insecticide
and Fungicide Confer=nce. N.P. Also In unpublished submission received
Feb.3, 1977 under 10i82-EX-7; submitted by ICI Americas, Inc., Wilmington,
PE; CDL:228608-B (0006649 and 00060035)
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TASKS 1 ard 2
REGISTRATION STANDARD FOR THE BICALLETHRIN GROUP
. (4) d-cis/trand allethrin

EPA Shaughnessy Code 004005



INTRODUCTION

D-cis/trans allethrin is one of a series of active ingredients contain-
ing two or more of the eight stereoisomers which comprise 2-allyl-4-
hydroxy—3—methy1—2-cyclopenten—l-one ester of 2,2 dimethyl-3-(2-methyl
propenyl) cyclopropane carboxylic acid. It is a broad spectrum insect-
icide used for control of a wide variety of pests including cockroaches,
ants, flies, mosquitoes and bees. It is registered for use on terres-—
trial nonfood crops(e.g. ornamental plants and forest trees) and for
indoor uses (e.g. ornamental plants and domestic, commercial and indus-
trial uses). D—cis/trans allethrin formulations almost always contain
a synergist and/or one or more other active ingredients. End use for-
mulations include impregnated materials (0.23-21.65%), EC (3.12%), sc/L
(0.31%) and pressurized liquids (0.13-0.5%). .

TASK I No data available for review.
TASK IT1

EXECUTIVE SUMMARY No data were reviewed.

RECOMMENDATIONS

Available data are insufficient to fully assess the envirommentzl fate
and transport of, and the potential exposure of humans and nontarget
organisms to d-cis/trans allethrin. A summary of registration require-
ments (Subdivision N) for terrestrial nonfood and indoor uses is given
below:

Hydrolysis studies: No data were reviewed, but all data are required.

Photodegradation studies in water: No data were reviewed, but all data
are required. »

Photodegradation studies on soil: No data were reviewed, however no
data are required.

Photodegradation studies in air: No data were reviewed, however no
data are required.

Aerobic soil metabolism studies: No data were reviewed, but all data
are required.

Anaercbic soil metabolism studies: No data were reviewed, however no
data are required.

e



Aerobic aquatic metabolism studies: No data were reviewed, however no
data are required.

Anaerobic aquatic metabolism studies: No data were reviewed, however no
data are required.

Leaching and adsorption/desorption studies: No data were reviewed, but
all data are required.

Laboratory volatility studies: No data were reviewed, however no data are
required. '

Field volatility studies: No data were reviewed, however no data are re-
required.

Terrestrial field dissipation studies: No data were reviewed, but all
data are required.

Aquatic field dissipation studies: No data were reviewed, however no
data are required.

Forestry dissipation studies: MNo data were reviewed, however no data
are required.

Dissipation studies for combination products and tank mix uses: No data
were reviewed; however no data are requu‘ed because data requlrements
for cambination products and tank mix uses are currently not being im-
posed.

Long~-term field dissipation studies: No data were reviewed, however no
data were required

Confined accumilation studies on rotational crops: WNo data were reviewed,
Thowever no data are required.

Field accumilation studies on rotational crops: No data were reviewed; how-
ever no data are required.

Accumilation studies on irrigated crops: No data were reviewed, however no
data are required.

Laboratory studies of pesticide accumulation in fish: No data were reviewed,

bat all data were required.

Field accumilation studies on aquatic nontarget organisms: No data were re-
viewed, howver no data ars required.

&t



Reentry Studies

Under 40 CFR § 158.140, reentry data are roquired for d-cis/trans
allethrin if the pesticide anmi its use patterns meet certain cri-
teria. Those criteria inclule both toxicity and exposure. The “When
required" paragraphs of Subdivision K :liscuss the circumstances under
J4ich § 158.140 requires reentry data. :

The toxicity criteria for requirement of a proposel reentry interval
an} supporting data, are as follows:

~The acute dermal toxicity of the technical grade of actiwve ingredient
is less than 200 mg/kg (body weight); or

—The acute inhalation toxicity of the technical grade of active ingre-
dient is less than 200 mg/m3 (for a one hour exposure); or

~The acute oral toxicity of the rechnical grade of active ingredient is
less than 50 mg/kg (body weight); or

-Neurotoxic, teratogenic, or oncogenic effects or other adverse effects
as evidenced by subchroniec, chronic and reproduction studies would be
expected from entry of persons into treated sites; or

-The Agéncy recieves other scientifically validated toxicological or
enideminlogical evidence that a pesticide or residue of a pesticide
could cause adverse effects on persons entering treatedl sites.

mese toxicity criteria are basedl on toxicities of the technical pes-—
ricide and its toxic alteration proiucts. This is necessary because
marsons’ reentering treated sites will normally not be exposed to the
formulatel product or to its dilutel form as applied, but rather to a
myeathered” or environmentally modified and dissipated residue, which no
longer is composed of the same mixture or ratio of components present in
the formulated product.

The exmsure criteria are based on the pesticide's use types. The use
type criteria for requirement of a proposed reentry interval ard the
supporting data are listed in 40 CFR § 158.140 and are discussed in
§136-3 of Suxiivision K. These use types are characterized by a high
likelihood of dermal or irhalation exposure of persons who enter sites
included in these classes. Dermal exposure will generlly arise from
contact with treated foliar, fruit, or soil surfaces; inhalation ex-
posure will normally arise from respiration of volatilized pesticide
residues and residues adhering to particulate matter which has became
airborne.

Reentry data are required under 40 CFR § 158.140 only when both the
toxicity and the exposure criteria are met. When reentry data are
required, those data are to support the registration of the end-use
product and each manufacturing-use product used to formulate each
end-~use product. Data will nommally be gathered by the manufacturer
~¢ the manufacturing-use product but using an end-use product for the
tests.



D—cis/trans allethrin does not meet the exposure criteria of 40 CFR
158.140 in that it is not used on crops where humn exposure could occur,
and available toxicology data do not indicate that it meets any of the
toxicity criteria. No data are required.

Spray drift studies: No data were reviewed, however no data are required.

GROUNDWATER No data are currently available to assess the potential for
d—cis/trans alletbrin to contaminate groundwater.

LABEL REQUIREMENTS: None

REFERENCES

The following study was not reviewed because it contains product chemistry
data only:

Mitchell, L. 1961. The effect of ultraviolet light (2537 A) on 141 pesti-
cide chemicals by paper chromatography. J. A.O0.A.C. 44(4):643-651, 686, 712.
(00158197)

The following study was not reviewed because it contains product ciemistry
data and a photodegradation on glass experiment only:

Miskus, R. and T. Andrews. 192?2?. Stabilization of thin films of pyrethrins
arnd allethrin. Pyrethrum Post:135-136. Incomplete; also In unpublished sub-
mission received Jan. 21, 1977 under 6226-24; submitted by Nutrilite Products,
Inc., Buena Park, CA; (DL:229731-B. (00113574)

The following study was not reviewed because it contains analytical method—
ology, a photodegradation on glass experiment, product chemistry, and direc-
tions for use only:

Sumitomo Chemical Co., Ltd. 1972. Chemical study--pynamin forte. Campila-
tion unpublished study received Nov. 26, 1972 under 10308-3; (DL:026202-A.
(00122922) '

The following study (duplicate hardcopies received) was not reviewed because
it contains biocassays, residue chemistry, and a photodegradation on glass
experiment only: '

Elliott, M., A.W. Farnham, N.F. Janes, et al. 1973. NRIC 143: A mre stable
pyrethroid. Pages 721-728, In Proceedings, 7th British Insecticide and
Fungicide Conference. N.P. Also In unpublished submission received Feb. 3,
1977 under 10182-EX-7; submitted by ICI Americas, Inc., Wilmington, DE;
CDL:228608-B (0006649 and 00060035)

=h..



(p1eTd) AITTTIRION ~ €-€91

Ispun poIITUANS °F
e3eg TRUOTITPPY ISTW

A3s13eg Ol e3xq
9ARH Ydd wmg

(v) ddl

(v) dal (4e1) ATTIIRTOA - Z-£9T
uotdiont /uoy dhospy
SaX - oN g \Ivd 10 IVAL pue furyoes] ~ 1-£91
+SdIANIS ALITIEOW
(v) WIvd 10 IVOL orenby o1q0I8Y - P-T91
(v) WIvd J0 TyaL  vrenby DIGOISRUY - €-Z9T
(v) WIvd 7O IVl 1108 O1qoIdRUY ~ Z-291
SAR - oN g  WIvd 10 IVl 1105 219018y ~ T-Z91
1EVI~SdIANIS WSIOHV.LAW
() WIvd 10 IVal ary ur - y-191
(¥) WIVd 0 IVOL 1108 WO - €-191
SR - oN g WIvd 10 IVal ~a@3em ul - Z-191
uotjepeibopoioyd
Sax - o g  WIVd 10 IVOL STSATOIPAH - 1-191
1gYI-SHIANLS NOIINAWIDAd
238 [BUSWUOITAUH QET*8STS
- ommcowmmﬁ_ﬁ:m (ATTRT3IRq 10 _ _
elg] I0) saweJjawl,, uoIIEITD onN ‘sep) cjuau \Ncuwuuﬁ \Hco..nﬁmo%_ou _ JusweaInboy ejeq
e{8)(2)(P)E § wald otydeabor1qrd -aanbey STUL osn

UTIYISTTY Ssueal/sTo-p ¥Cd SINIWRINGEY ViIVd ORENED
' STYL

eI
4 - e



(¥)
S3aA
(¥)

(%)

(v)

(¥)

(v)
(¥)
(v)
S3A

ddL
- oN t WIVd 10 IVDL

ddL

ddL

WIvd

dalL
diL

dad,

susjuebio

aobiejuoN oraenby Ul - §-G91

ystd uI - 691

sdoxp pejebraal - €-G91
(p1o14)
sdo1) Teuor3leldd - ¢-591

(peuTjucy)
sdoapy Teuorleicy = T-G91

$SHIANLS NOLLVINWAOOV
wre3-fuory ‘1108 - G~H91

SOXIW MUel
pue UOT3RuTquoD

191
Axyseaog - €191
(3uaupes) or3enby - Z-$91

1108 - 1991

:QTAII~SIIGNLS NOIINdISSId

(penUTIUOD) S3Bd [SIUSUUOITAUY OFT'8STS

cUOTSSIANS
ey uom sawerjsutll

a(g)(2)(0)e § wdId
Jspun PRGNS o9
ejeg TRUOTIIPPY ISIW

(ATTRT3IRd IO
uoT3Ie3ITdD oN fsex) Iusu \.N.cumuuum \.Hucoﬁuﬁmomeoo
otydeabo1rqrd ~o1Tnboy STUL © @8N
A3s13ES QI B3N]
9ARH Ydi seQd

JuswaIinbay eleq

UTIY3IST IV Sueal/sTo-p yQd SINFWRIINTER VIvd OTIANAED
¥ THYL



2

| T Jspun peljwans at
E e3eq [RUOTITPPY IS

(s) ON - - - ejeq amsodxy IOUI0  SLUBSTS
ON - . g ail voryenTead PToTd 3FTW - T-10Z
o - _ d daL unxioeds ozIs 39TdoId - T1-T0C
331g Keads  zp1°8STS
ON - - d daL m.sg uotjeTRYuUl - P—€E€T
. ON - - €l Elch eansodxy Tewrsd - €-€E€1
| ON - - g dal uorjedissig TIOS = T-CET -
ON - - g daL uotaedissid u_mﬂo.m - 1-2€T
. | U0T309303d AIUaadd ob1°8ST¢
q¥® (UOTSS TUANS Ax.ﬁam..n.uumm 0 _ .
: el qu saueIjaull . uo13ILITD oN 'sex)  ¢3usu \.m::uwuumm \acoﬁ..nmomsou. juswaainbey wvIWQ
) (z)(0)e § widld orydeaboriqrd -oxmbey STUL asM :

A3s13eS QL B3R

aaeH vdd sedd

UTIY3IOT TY~-suR1}/STO-p YOI SINTWRIINOEY ¥Ivd OTHANAD
¥ JIAVL



‘ow13 SIY3 @ pepedu e eIR smsodxe ou jey3 @3EdTpUT ejep ABOTOOIXO3 STqeTTeAY \.m
paepue3s S1Y3 103 otqedildde jou BSTMIBYIO o1t 10 sesn [eoie3sibel JusaInd 3icddns O3 peatnbex 30U @I ©IRQ [

) *(@3ep STY3 03 A9A0D JUOF oec) _

JuBMNOCY] SOUEPIND B3 JO 23 Y3 U0 UTheq UDTuM /soueajouly LSIEDTPUT SU3I UTUATM DOIITUKMS o 3snul e3eq /¢
, . cq00pul = 1 $I00p3anQ OrIssWCd = H tR1189104 = D

{poog-uoy ‘estoyuasip = 4 (doad pood rosTOYUDRID = @ {poog-uoN ‘Orienby = a tdoap poog ‘oraenby = D

{poOJ-UON ‘Te113§0119] = 8 $doID poCd +{e11359119] = V¥ 1SMOTTOJ SB papod aie suzejaed osn 8yl /T

s30onpoad asn-pus po11ddy=dav tqonpoad esn-pus Ted1dAlL = dal {poTleqeTOlpRl
rqua1poafuy 8ajIoE BINd = WIIVd {quaTpeatuy aafioe a3 jJo oprIb 1eOIULPAL, = JVOL tuo3 ysoduio)) /1

$ SULONIOOS

ulay3aT 1y sueil/s1o-p ¥Qd SINFWIHINOERY VIV OTHANID
AR {2\ TAR



& e

\P‘QD 3'."'
; Ay
%, 7 3 UNITED STATES EN¥IRONMENTAL PROTECTION AGENCY
s ‘3 WASHINGTON, D.C. 20460 v
¢ pmott”

22 me

MEMORANDUM

OFFWE OF
PESTICIDES AND TOXAC SUBSYANKCES

SUBJECT: Exposure Assessment Branch Science Chapter
Bioallethrin Group Registration Standard

FRMM : Emil Regelman, Supervisory Chemist
Exposure Assessment Branch, HED (TS~769¢)

TO: Arturo E. Castillo, Product Managetf] #17
Insecticide Branch, RD (TS~769C) [ h/

‘'HRU: Steve Johnson, Acting Chief / L( (/
Exposure Assessment Branch, HED TS-769c)

Attached are the EAB Task 1 and 2, and Table A (Generic Data Requirements)
for the pesticide chemicals: Allethrin, d-trans Allethrin, Bioallethrin
and S-Bioallethrin. This document supercedes the EAB Science Chapter of
5/14/87.

HED has concluded that EAB data requirements will be imposed for all of the
use patterns noted, following a two tiered approach. Tier I would require
preliminary evaluation of the persistence of two of the eight optical isnmers
found ir the above-noted mixtures:

o D-trans chrysanthemic acid of D-allethrolone
o D-trans chrysanthemic acid of L-allethrolone

EAB has agreed to defer Tier II testing until evaluation of all data svbmit-
ted under Tier one. Specific requirements could range from minimal to the
full battery of laboratory and field testing, and might include testing not
now being imposed.

It is strongly recommended that protocols be submitted for approval prior
to initiation of testing. Protocols must include definitive discussions of
analytical methodology to be used to quantitate parent and major degradates.
Attachment:

cc: Art Schlosser
Amy Rispin
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INTRODUCTION

Allethrin (allyl homoloy of cinerir I) is one of a series of active
ingredients containing two or more of the eight stereoisomers which
compr ise 2-41lyl-4-hydtoxy—B~methyl-Z—cyclopenten—l-one ester of 2,2
dimethyl-3-(2-methyl propenyl) cyclopropane carboxylic acid. It is a
broad spectrum insecticide and acaricide used for control of a wide
variety of pests inzluding cockroaches, ants, flies, mosquitoes, lice,
fleas and ticks. It 1s reylstered for use on terrestrial foal crops
{e.g. vegyetables, citrus fruits and other orchard crops), terrestrial
nonfood uses {e.q. ornamental plants and turf and recreational areas),
agquatic nonfood uses (aquatic sites), greenhouse food crops (vegetables),
greenhouse nonfood crops (e.g. ornamental plants), domestic outdoor (do-
mestic dwellings) and indoor (postharvest use on fruits, vegetables ani
grains, stored foods and indoor plants and trees). Allethrin formul a-
tions almost always contain a synergist and one or more other active
ingredients. Ende use tcrmulations include dust (0.16%), impregnated
materials (0.35-992.8%), EC (0.05-15%), SC/L (0.03-13.34%), RTU (0.019-
1.39%), oil (0.162%), pressurized liguids (0.03-2.5%).

Bioallethrin [d-trans allethrin (allyl homolog of cinerin 1)] is one of
3 series of active ingredients containing two or more of the eight
stereolisomers wh.ch comprise 2—a1ly1-4—hydtaxy—3—methy1-2-cyclopenten
~1-one ester of 2,2 dimethyl-3-(2-methyl propenyl) cyclopropane car-
baxylic acui. 1t 1s a broad spectrum insec:zicide and acaricide used

for control of a wide variety of pests including cockroaches, ants,
flies, mosquitoes, lice, fleas and ticks. It is registered for use on
terrestrial food crops (e.g. asparagus, beans, corn, tomatoes and non-
bearing cranberries and citrus fruits), terrestrial nonfood crops {(e.g.
ornamental plants and forest trees), greenhouse food crops {(e.g. aspar-
agus, beans, corn, peppers and tomatoes), greenhouse nonfood crops (e-.g.
ornamental plants), domestic ontdour {domestic dwellings, outdoor) and
many domestic, commercial and industrial indoor uses. Bioallethrin
formulations almost always contain a synergist and one or more other
ac-ive ingredients. End use formulations include dusts (0.15-1.8%),
impregnated materials (0.125-4.8%), EC (0.837-6%), SC/L (0.06% - 0.324%),
RTU (0.05-0.6%) and pressurize liquids (0.03-1.2%).

S-Bioallethrin (d-trans chrysanthemum monocarboxylic acid ester of d-
2-allyl—4-hydroxy-3-methyl-Z-cyclopen:en-l-one) is one of a series of
active ingredients cont2ining two or more of the eight stereoisomers
which comprise 2-z1lyl-4~hydroxy-3-methyl-2-cyclopenten-1-one ester of
2,2 dimethyl=-3-(2-methyl propenyl) cyclopropane carboxylic acid. It is
a broad spectrum insecticide and acaricide used for control of a wide
variety of pests including cockroaches, ants, flies, mosquitoes, lice,
fleas and ticks. It is registered for use on terrestrial nonfood crops.
{ornamental plants), domestic outdoor ({(domestic dwellings, outdoor) and
many domestic, commercial, industrial and institutional indoor uses.
S-Bioalle~hrin formulations almost always contain a synergist arnd one
or more other active ingredients. Ends use formulations include EC
{0.319-2.973%), SC/L (0.93-1.39%), RTU (0.012-2.97%), pressurized
liquid (0.025-0.197%).

e mm
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D-cis/trans allethrin 1s one of a serles of active ingredients containing
two or more of the eiqht stereoilsomers which comprise 2-ally-4-hydroxy-3-
methyl-2-cyclopenten~1-one ester of 2,2 dimethyl-1~(2~methyl propenyl)
cyclopropane carbaxylic acid. 1t 1s a broad spectrum insecticide used
tor control of a wide variety ot pests including cockroaches, ants,
flies, mnsquxtues and bees. It 1s registered for use of terrestrial
nontoad crops (e.g. ornamental plants and forest trees) ani for indoor
uses {e&.9. ornamental plants) and domestic, commercial and industrial
uses. D-cis/trans allethrin formulation almost always contain a
synergist and/or one or more other active ingredients. Ends use tor-

mul ations include impregnated materials (0.23-21.65%), EC (3.12%), SC/L
(0.31%) and pressurized liquids (0.13-0.5%).

TASK 1 Mo data available for review.

TASK 11

EXECUTIVE SUMMARY No data available to summarize.

RECOMMENDATIONS

Available data are insufficient to fully assess the environmental fate
and transport of, and potential exposure of humans and nontarget organisms
to allethrin, bioallethrin, S=-biocallethrin or d-cis/trans allethrin.

HED has concluded that EAB data requirements will be imposed for all of
the use patterns noted below, following a two tiered approach. Tier one
would require preliminary evaluation of the persistence of two of the
eight optical isomers found in the above-noted mixtures:

o D-trans chrysanthemic acid of D-allethrolone
o D-trans chrysanthemic acid of L-allethrolone

Tier two testing would be deferred until evaluation of all data submitted
under tier one. Specific requirements could range from minimal to the
full battery of laboratory and field testing, and might include testing
not now being imposed.

The rationale for this approach is as follows:

1. In the team meeting of 7/7/87, it was reported that photodegradation
of allethrins on soil and in water (to either CO, or residues of no
toxicological concern) was likely to be extremely rapid (1-2 days).
If this is found to be true, there will be very limited opportunity
for uptake of residues of concern by crops/fish/non-target organisms,
or for mobility through soil.

2




-3

2. 1If degradation 1s as rapid as anticipated, EAB does not anticipate
significant differences in the mode of degradation among the eight
known isomers. Therefore, the two compounds selected should adequately
represent the six.

1. If the allethrins are determined to be more than minimally persistent,
then appropriate tier two testing will be required, based on the
‘pilot’ testing of tier one. This approach does not impose an
unreasonable amount of early testing, but may lead to extensive data
requirements for all isomers later on.

A summary of registration requirements {(Subdivision N) for terrestrial

food crops, terrestrial nonfood, aquatic nonfood, greenhouse food crop,

greenhouse nonfool, domestic outdoor and indoor use sites is given below.

These studies must be conducted individually on both D-trans chrysanthemic

acid of D-allethrolone and D-trans chrysanthemic acid of L-allethrolone.

Appropriate radiolabelling of analytical grade compounds is preferred.

1t is strongly recommended that protocols be submitted for approval prior

to initiation of testing. Protocol must include definitive discussions

of analytical methodology to be used to quantitate parent and major deg-
radates.

Pata must be submitted under tier I to support the following ten subpart
N requirements:

o Hydrolysis (161-1)

o Photodegradation in Water (161-2)

o Photodegradation on Soil (16i-3)

o Photodegrada;ion in Air (161i-4)

o Aercbic Soil Metabolism (162-1)

o Anaerobic Secil Metabolism (162-2)

o Aerobic Aquatic Metabolism (162-4)

o (Unaged) leaching (column) (163-1)

o Aged Leaching (column) (163-1)

o Laboratory Volatility (163-2)
REENTRY: No data will be'required under Tier I.
SPRAY DRIFT: No data will be required under Tier i.

CROUNDWATER: No data are currently avaiiable to assess the potential for
A.lethrin to contaminate groundwater.




LABEL REQUIREMENTS:

ROUTATED CROPS: No rotational crop restriction is being imposed at this
time since data are currently not available to form the basis of a re~
strictive interval. When the required data have been received and eval-
uated a label restriction may be imposed.

IRRIGATED CROPS: 1If water from treated aquatic sites is used to irrigate
crops then arrigated crop data will be required. After receipt and
evaluation of these data a label restriction on the use of this water
may be imposed.

REFERENCES :

The following study was not reviewcd because it contains product chemastry
data only:

Mitchell, L. 1961. The effect of ultraviolet light (2537 A) on 141 pesti-
cide chemicals by paper chromatography. dJ. A.0.A.C. 44(4):643-651, 636, 712.
(00158197)

The following study was not reviewed because it contains product chemistry
data and a photodegradation on glass experiment only:

M1skus, R. and T. Andrews. 192??. Stabilization of thin films of pyrethrins
and allethrin. Pyrethrum Post:135-136. Incomplete; also In unpublished sub-
"mission received Jan. 21, 1977 under 6296-24; submitted by Nutrilite praducts,
Inc., Buena Park, CA; CDL:229731-B., (00113574)

The following study was not reviewed because it contains analytical methodology,
a photodegradation on glass experiment, product chemistry, and directions for
use only:

Sumi tomo Chemical., Ltd. 1972. Chemical study--pynamin forte. Ccmpilation;
unpublished stuly received Nov. 26, 1973 under 10308-3; CDL:02€202-A. (00122922)

The following study (duplicate hardcopies received) was not reviewed because
it contains bivassays, residue chemistry, and a photodegradation on glass
experiment only: )

Elliott, M., A.W. Farnham, N.F. Janes, et al. 1973. NRDC 143: A more stable
pyrethroid. Page 721-728, In Proceedings, 7th British Insecticide and Pungi-
cide Tonference. N.P. Also In unpublished submission received Feb. 3., 1377
under 10182-EX-7; submitted by ICI Americas, Inc,. Wilmington, DE; CDL1:228608-B.
(0006649) and 00060035) )

PN
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GENERIC DATA REQUIREMENTS FOR ALLETHRINS--Tier 1 Testing 1,2,3/

-G

TABLE A

Does EPA have

Must additional data

be submitted under
data to satisfy FIFRA §3(c)(2)(b)?

Use this requirement time frames for data

Data Requirement Compos itiond/ PatternS/ (Y/N/P) submission?
§158. 130 Environmental Fate

DEGRACATION STUDIES-LAB:

161-1 - Hydrolysis PAIRA A,8,D,E,F,H NO YES

Photodegradation

161-2 - In water 7 PAIRA  A,B,D NO YES

161-3 - On Soil PAIRA A NC YES

i61-4 - In Air PAIRA A,E,F,1 EO YES

METABOLISM STUDIES-LAB:

162-1 - Aerobic Soil PAIRA A,B,E,F,H NO YES

162-2 - Anaerobic Soil PAIRA A,B,E,F,H NO YES

162-4 - Aerobic Aguatic PAIRA D NO YES

MOBILITY STUDIES:

163~-1 - Leaching PAIRA A,B,D,E,F,H NC YES
Aged Leaching

163-2 - Volatility (Lab) PAIRA AE,F,I1 NO YES

1/ Only Qata noted in this table are being required under Tier I to support §158.130

requirements.

2/ No data requirements for either §158.140 (Reentry Protection) or §158.142 (spray

Drift) are being imposed for Tier 1 of this Standard.

3/ Mditional data requirements may be imposed for Tier II based on the results

of Tier 1 testing.

4/ PAIRA = Pure Active Ingredient, Radiolabelled (both D-trans chrysanthemic acid of

D-allethrolone and D-trans chrysanthemic acid of L-allethrolone must be tested)

Food Crop, F=Greenhouse Non-Food, H=Domestic Outdoor, I=Domestic Indcor.

5, A=Terrestrial Food Crop, B=Terrestrial Hon-Fzod, D=Aquatic Mon-Food, E=Greenhouse

wiery
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MEMORANDUM

aH

UNITED SCATES ENVIRONMENTAL PROTECTION AGENCY

'd WASHINGTON, D.C. 20460

2

!

VICE OF

m ' 3 w PESTICIONS AND TORIC SUBSTANCES

SUBJECT: Bioallethrin Registration Standard

FROM: zigfridas vaituzis, Microbiologist ‘ // ‘3/5
Ecological Effects Branch %/ 7

H~zard Evaluation Division (TS-769C)

THRU: Harry T. Craven, Head, Section IV
Y ’ ! :IZAL“;7'77/‘:*"‘;°‘54493§417

Fcological Effects Branch
Hazard Evaluation Division (

THRU: Michael W. Slimak, Chi
Ecological Effects Branch
Hazard Evaluation Divisi

7
< /!/(’/
TO: Richard King, PM Team 17

Insecticide-Rodenticide Branch

Registraticn Division (TS-767C)

Attached are the Science Chapter and Generic Data

Tables for the Ecological Effects portion of the Allethrin,
Bioallethrin, s-Bicallethrin, and D-cis/trans-allethrin

Registration Standard. The Data Evaluation Records will

follow at a later date.

Attachment
/ . P
{ .. 7 —-—\,lu ! 7 ;57— sl
cc: J. Heckman, MSS - - L t

A, Rispin' SIS VR . S ., -~




I. EQLOGICAL EFFECTS

Topical Summary

Because the four registered chemicals ~ allethrin,
bioallethrin, s-bioal lethrin, and D-cis/trans-allethrin - all
contain the most biologically active stereoisomer (D-trans of
D-iscmer) as the major component, nontarget effects -laca on
any one of the above were nsed to assess hazard of a1l four
compounds (see Section 11.8.1). '

A. Effects on Birds

Four studies under four citations were reviewed by
EER. All were acceptable for hazard evaluation.

author(s) Date MRID Number
Hudson, Tucker, Haegle 1984 HOSTAO1
Fink, Beaver<, Grimes 1978 123339
Reavers, Fink, Brown 1978 027548
Reavers, Fink, Brown 1978 027547

The minimum data required to evaluate the hazari of
allethrin, bioallethrin, s—bioallethrin and D-cis/trans-
allethrin to birds are:

1. An avian single dose oral LDgg test witnh the technical
grade of the active ingredient utilizing either one
species of waterfowl, preferably the mallaréd duck,
or one species of upland game bird, preferably the
Pbobwhite quail; and

2. Two avian dietary LCgg tests with the technical
grade of the active ingredient utilizing one species
of waterfowl, preferably the mallard duck, and one
species of upland game bird, preferably the bobwhite
quail.

1. Avian Single-Dose Oral LDsg - Technical Grade.

The avian single dose oral studies that are
suitable for assessing the hazard of allethrin, bioallethrin,
s-biocallethrin and D-cis/trans-aliethrin are listed below.

Fulfills
% LDsg Guideline
Species ai (mg?gg) Authors Date MRID No. Toxicity  Requirements
vallard 0% > 2000 Hudson, 1984 HM®STROl Practically Yes
duck Tucker, nontoxic
{allethrin) Haegle
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These data indicate that technical allethrin
is practically nontoxic to waterfowl species on an acute oral
basis. The Guideline requirement for an avian acute oral study
is fulfilled.

2. Avian Dietary LCsg - Technical

The avian dietary studies that are suitable for
assessing the hazard of allethrin, bioallethrin, s-bioallethrin,
and D-cis/trans-allethrin are listed below.

Fulfills
) L 1Csp ' Guideline
Species ai (ppm) Author Date MRID Number Toxicity Requirements
Bobwhite quail 93.1% 2030 Fink, 1978 123339 Slightly Yes
(Biocallethrin) Beavers, : toxic ’ :
Grimes
Mallard duck 93.4% > 5620 Beavers, 1978 027548 Practically Yes
(D-cis/trans- Fink, nontoxic
allethrin) ) Brown
: Bobwhite quail 93.4% > 5620 Beavers, 1978 027547 Practically Yes
{D-cis/trans- Fink, nontoxic
allethrin) Brown,

‘ , These data indicate that technical bioailethrin
and D-cis/trans-allethrin are practically nontoxic to avian
species on a subacute basis.

“
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B. Effects on Freshwater Fish

Twenty-seven studies under two citations were reviewed
by EEB. All were acceptable for hazard evaluation.

Author Date MRID Number
Johnson, Finley 1980 003503
Mauck, Olson, Marking 1976 122546

The minimum data required to evaluate the hazard of
allethrin, bioallethrin, s-bioallethrin, and D-cis/trans-
allethrin to freshwater fish are:

1. Two 96-hour freshwater fish toxicity tests. One
test should utilize a coldwater species, preferrably
the rainbow trout, and the other should utilize a
warmwater ‘species, preferably the bluegill sunfish.

2. When direct exposure of aquatic organisms to a
chemical is expected, the formulated product testing
is required.

1. Freshwater Fish LC50 - Technical

The studies that are suitable for evaluation of
hazard to freshwater fish from technical grade allethrin, -
bioallethrin, s-bioallethrin, and D-cis/trans-allethrin are
listed below. '

9%-Hour Fulfills

Chemical ICsp : MRID Guideline
Species % ai (ppb) Author Date Number Toxicity Reguirements
Allethrin
Rainbow trout D% 19 Johnson, 1980 003503 Very Yes
Finley highly .
toxic
Bluegill sunfish 903 56 Jchnson, 1980 003503 Very Yes
Finley highly
toxic
s-Bicallethrin
Fathead minnos  983% 0 Johnson, 1980 003503 Very Yes
: Finley highly
toxic
Charnel catfish 98% 15 Schnson, 1980 003503 Very Yes
Finley highly
toxic
3



-96-Hour Fulfills
Chemical LCso MRID Guideline
Species % ai (ppb) Author Date Number Toxicity Requirements
s-Bioallethrin (cont'd)
" Bluegill sunfish 98% 24 Johnson, 1980 003503 Very Yes
Finley highly
toxic
Yellow perch 98% 7.8 Jchnson, 1980 003503 Very No
, Finley highly
toxic
Fathead minnow 983% 53.0 Mauck, 1976 122546 Very No
Olson, . highly
Marking toxic
Channel catfish 98% 14.6 Mauck, 1976 122546 Very Yes
Olson, highly
Marking toxic
Yellow perch 28% 7.8 Meuck, 1976 122546 Very No
Olson, highly
Marking toxic
Bluegill sunfish 983  27.6- Mauck, 1976 122546  Very Yes
) , 36.0 Olson, , . highly
® Marking ’ toxic
Bioallethrin
Coho salmon N0% 2.6 Johnson, 1980 003503 Very Yes
Finley highly
toxic
Steelhead trout 90% 9.7 Jchnson, 1980 003503 Very No
Finley highly
toxic
Rainbow trout 0% 13.9 Johnson, 1980 003503 Very Yes
Finley highly
toxic
Lake trout 902 16.0 Johnson, 1980 (03503 Very No
Finley highly
toxic
Yorthern pike 90% 3.3 Jdhnson, 1980 003503 Very No
Finley highly
toxic

Y
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Chemical
- Species

Bicallethrin (cent'd)

Fathead minnow
wWhite sucker

Channel catfish

Bluegill sunfish
Smallmouth bass

Largemouth bass

Yellow perch

Coho salmon

Steelhead trout

Channel catfish

Yellow perch

Bluegill sunfish

96-Hour Fulfills
1Cs0 MRID Guideline
%3 ai (pob) Author Date Number Toxicity Requirements
PD% 48.0 Johnson, 1980 003503 Very Yes
Finley ' ~  highly
toxic
90% 12.4 Jchnson, 1980 003503 Very No
Finley highly
toxic
90% > 30.0 Jchnson, 1980 003503 -- No
Finley
90% 22.5 Jchnson, 1980 003503 Very Yes
Finley highly
toxic
90% 7.7 Jchnson, 1980 003303 Very No
Finley highly
toxic
90% > 12.0 Jchnson, 1980 003503 -- No
Finley
. 90% 9.9 Jchnson, 1980 003503 Very No
Finley highly
toxic
90% 9.4 Mauck, 1976 122546 Very Yes
Olson, highly
Marking toxic
0% 9.7 Mauck, 1976 122546 Very No
Olson, highly
Marking toxic
90% 27.0 Mauck, 1976 122546 Very Yes
Olson, highly
Marking toxic
DV 9.9 Mauck, 1976 122546 Very No
Olson, highly
Marking toxic
0% 35~ Mauck, 1976 122546 Very Yes
60 Olson, highly
Marking toxic
5
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The above data indicate that technical allethrin,
s-bioallethrin, and bioallethrin are very highly toxic to Loth
coldwater and warmwater fish species. The Guideline requirement
for acute toxicity testing of the technical material on freshwater
fish is fulfilled.

2. Freshwater Fish LCgng = Formulated Procduct

Testing of the multiple active ingrciient formulated
products is required when the pesticide will be introduced
directly into an aquatic environment. There are no studies
submitted under this Guideline. This requirement is reserved
pending receipt of environmental fate data. Produc:s registered
for indoor, greenhouse and domestic outdoor uses are exempt
from this requirement.

3. Fish Early Life Stage Testing

Data from fish early life stage tests are required
when aquatic acute LDsg values are below 1 mg/L if the product is
applied directly to water, or is expected to be transported to
water from an intended use site.

The registered uses falling in this category are

- terrestrial and aquatic food and nonfood and forestry. There
were no studies submitted under this Guideline. This requirement
is reserved pending receipt of environmeital fate data.. Products
registered for ind@or, greenhouse and domestic outdoor uses are
exempt from tlis requirement.

4. TFish Life Cycle Studies

Data are required if an end-use product is intended
to be applied directly to water or is expected toc transport to
water from the intended use site or if the estimated environmental
concentration is equal to or greater than 1/10 of the no-effect
level in the fish early life stage test. The registered uses
falling in this category are terrestrial and aquatic food and
nonfood and forestry. There were no studies submitted under
this Guideline. Products registered for indoor, greenhouse and
domestic outdoor uses are exempt from this requirement.

5. Simulated or Actual Field Testing

Testing is required on a case-by-case basis depending
on the results of lower tier studies such as acute toxicity
testing, intended use pattern, and pertinent environmental fate
characteristics. Since the acute aquatic toxicity testing shows a
very highly toxic nature of the chewicals, these studies are
warranted for registered uses other than indoor, greenhouse
and domestic outdoor.

M}
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Depending on environmental fate information, which
was not available at the time this Standard was prepared, it is
likely that aquatic field studies would be required when EEB
has full access to use information through the Qualitative Use
Assessment. It is also likely that these field studies would
have =o address the multiple active ingredient formuiations to
deternine synergistic or additive effects. This requirement is
reserved pending receipt of environmental fate data. Products
-egistered for indoor, greenhouse and domestic outdoor uses
are exempt from this requirement. :

i
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C. Effects on Freshwater Aquatic Invertebrates

Four studies under one citation were reviewed by EEB.
All were acceptable for hazard evaluation.

Authors Date MRID Number
Johnson & Finley 1980 003503

The minimum data required to assess the hazard oI
allethrin, bioallethrin, s-bioallethrin, and D-cis/trans-
allethrin to freshwater aquatic invertebrates is a 48-hour
acute study, using the techrnical grade of the active ingredient,

- on first instar Daphnia magna or early instar amphipods, stone-
flies, or mayflies.

When there is expected to be direct exposure of
aquatic organisms to a chemical, formula®:- »roduct testing is
required. The registered uses falling ir '-.s category are
terrestrial and aquatic food and nonfood and forestry.

1. Invertebrate Acute LCgg ~ Technical

The studies that are suitable for evaluation of
hazard to freshwater aquatic invertebrates from technical grade
allethrin,. bioallethrin,'s-bioallethrin; and D-cis/trans-allethrin
are listed below.

Fulfills
Chemical, LCsp MRID Guideline
Species ¢ ai (ppb) Author Date No. Toxicity Requirements
Allethrin .
Simoncephalus 90% 56.0 Johnson, 1980 003503 Very No
{(blackfly) (48 h) Finley highly
toxicity
Daphnia 90% 21.0 Johason, 1980 063503 Very Yes
pulex (48 h) Finley highly
toxicity
G.fasciatus 90% 11.0 Johnson, 1980 003503 Very Yes
{amphipod) (96 h) Finley highly
toxicity
Pteronarcys 90% 5.6 Johnson, 1980 003503 Very Yes
(stonefly) (96 h) Finley highly
toxicity

[




The above data indicate that technical allethrin is
very highly toxic to freshwater aquatic invertebrates. The
Guidelines requirement for acute toxicity testing of the
technical material on freshwater aquatic invertebrates is
fulfilled.

2. Invertebrate Acute LCsg - Formulated Product

Testing of the multiple active ingredient formulated
products is required when the pesticide will be introduced
directly into an aquatic environment. There are no studies
submitted under this Guideline. This requirement is reserved
pending receipt of environmental fate data. Products registered
for indoor, greenhouse and domestic outdoor uses are exempt
from this requirement.

3. Agquatic Invertebrate Life Cycle Test

Data from an aquatic invertebrate life cycle tesct
are required when aquatic acute LDgp values are below 1 mg/L if
the product is applied directly to water, or is expected to be
transported to water from an intended use site.

The registered uses falling in this category are
terrestrial and aquatic food and nonfood and forestry. There
were no studies submitted under this Guideline. Rroducts
registered for indoor, greenhouse and domestic outdoor uses are
exempt from this requirement. ‘

4. Simulated or Actual Field Testing

Testing is required on a case-by-case basis
depending on the results of lower tier studies such as acute
toxicity category, intended use pattern, and pertinent environ-
mental fate characteristics. Since the acute aquatic toxicity
testing shows a very highly toxic nature of the chemicals,
these studies are warranted for registered uses other than

indoor, greenhouse and domestic outdoor.

Depending on environmental fate information,
which was not available at the time this Standard was prepared,
it is likely that aquatic field studies would be required when
ZEB as full access to use information through the Qualitative
Use Assessment. It is also likely that these field studies
would have to address the multiple active ingredient formula-
tions to determine synergistic or additive effects. This
requirement is reserved pending receipt of environmental fate
data. Products registered for indoor, greenhouse and domestic
outdoor uses are exempt from this requirement.
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D. Effects on Estuarine and Marine Organisms

1. The minimum data required to assess the hazard to
estuarine and marine organisms are:

a) a 96-hour LCgg for the sheepshead minnow
b) a 96-hour LCgg for shrimp and

c) a 96-hour shell deposition study or a 48-hour
ECgo test for oyster larvae. '

2. Required when there is expected to be direct
‘exposure of aquatic wildlife as a result of direct application
to the estuarine or marine environment, or the product is
expected to enter this environment in significant concentratioas
because of its use or mobility pattern.

There are no studies submitted under this Guideline.
This requirement is reserved pending receipt of environmental
fate data. Products recgistered for indoor, greenhouse and
domestic outdoor uses are exempt from this requirement.
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Ecological Effects

The following documents were sent to EEB and received
abbreviated reviews. They do not appear in the Topical Summary.

Author(s) Date MRID Number
Sanders, H.O. 1972 085219
» »

11




II. EOOLOGICAL EFFECTS DISCIPLINARY REVIEW

A. Ecological Effects Profile

1. Technical Grade Active Ingredleats

a. Toxicity to Birds

Avian acute single dose studies in mallard
ducks (Hudson 1984, MRID No. HOOSTAO1l) with allethrin show the
LDgg as > 2000 mg/kg. As a result, allethrin, bioallethrin,
s-bicallethrin, and D-cis/trans-allethrin can be considered as
practically nontoxic to birds.

The results of studies by Fink, Beavers, and
Grimes {1978, MRID Nos. 123339, G27548, and 027547) indicate
that the 8-day dietary LCgg in robwhite quail is 2030 ppm for
bicallethrin and > 5620 ppm for p-cis/trans-allethyin. The
LDgg for mallard ducks tested with D-- is/trans-allethrin is
> 5620 ppm.

As a result of the above testing, allethrin,
bioariethrin, s-bioallethrin and D-cis/trans-alletarin can be

considered as slightly to practically nontoxic to birds. - »

b. Toxicity to Freshwater Fish

Two citations (Johnson and Finley 1980, MRID
No. 003503 and Mauck, Olson, and Marking 1976, MRID No. 122546)
report 96-hour LCsg values for allethrin, s=-bioallethrin, and
bioallethrin ca 27 warm and coidwater fish species. The LCsp
values range from 2.6 to 80 ppb. These data indicate that the
chemicals are very highly toxic to freshwater fish.

c. Toxicity to Pquatic Invertebrates

Four tests on different aquatic invertebrates
reported by Johnson and Finley (1980, MRID No. 003503) show 48-
hour and 96-hour LCsg values for allethrin ranging from 5.6 ppo
for the stonefly to 56 ppb for blackfly larvae. These data
indicate that the chemicals are very highly toxic to freshwater
invertenrates.

d. Toxicity to Estuarine and Marine Organisms

There were no studies of toxicity tc estuarine
and marine orgunisms submitted. There is no requirement for
this testing on indoor, and domestic outdoor use products when
they are used as directed. e toxicity from other registered
uses cannot be assessed at this time.

12




2. Formulated Products

No nontarget effects studies with formulated products
were submitted. While there were no requirements for nontarget
testing of formulated products for low tier hazard assessment
to nontarget species, simulatel or actual aquatic fieid testing
is warranted with the multiple active ingredient formulated
products for non-indoor and nondomestic outdoor uses because of
the very high toxicity to aquatic organisms shown by the acute
toxicity test results. This requirement is reserved pending
receipt of environmental fate data.

13
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B. Chemical Properties

1. Technical 7rade Products

Allethrin, bioallethrin, S-bioalletarin, and
D-cis;trans-sllethrin are all common names for a series of active
ingredients cocntaining *wo or more of the eight stereoisomers
which comprisz 2-=1lyl-4-hydroxy-3-aethyl-3--cyclopenten-l-one
ester of 2,2-dimethyl- 3-(2-methyl propenyl) cyclopropane carboxylic
acid.

Introduced in 1249, allethrin has the distinctioa

of being the first synthetic pyre.nrcid. Allethrin is merely a
synthetic duplicate of Cinerin I {a component of pyrethrum)
with a slightly more stable side chain, making it more persistent
than pyrethrum. Because of this, allethria is often referred
to as the allyl homologue of Cinerin I. Technical allethrin
contains 18 percen’: of the most active ster=oisomer, the D-
trans of D-isomer, and 72 percent uf the other seven isomers
(see Table telow). Bioallethrin was introduced in 1969 along
with several other second-generation pyrethroids. Since
technical bioallethrin contains 46 percent of the most active

_isomer, it is considerably more efficacicus than allethrin. ...
-g-bioallethrin, “he most potent member of the series, was
synthesized in 1972 and contains over 90 percent of the aost
active isomer. ' '

Composition 1n Stereoisomers of Some Commercial
Compounds in the Allethrin Series (from the Qualitative
Use Assessmen‘., Benefite and Use Divisicn)

Purity of

Techaical Actual Content in Allethrin Stereoiscmers (%)
Comwon Matersal 4 Other
Name Synonys %) (DT of D*) (D7 of L) (I'u of D) (. of L) isomers
Allethrin pynamin ’ %0 18 18 4.5 4.5 45
Bioallethrin d-trans 93 > 46 > 46 0.5 0.5 Trace.

allethrin
S-Bioalle- esbiol 95 >0 5 - —-— -
thrin

D-cis/trans pynamin 92 36.5 36.5 (-——-18.4-—) -

allethrin forte

*The most biologically active isomer.

14
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Because the four registered chemicals - allethrin,
bioallethrin, s-bioallethrin, and D-cis/trans-allethrin - all
have the most active stereoisomer (D-trans of D-isomer) as the
major component, nontarget effects data on any one of the above
were used to assess risk on all four compounds.

2. The Formulated Products

The allethrins series (allethrins) are broad
spectrum insecticides and acaricides commonly used to control a
variety of urban insect pests including cockroaches, ants, '
flies, mosquitoes, lice, fleas, and ticks. The McLaughlin
Sormley King Company and Roussel Uclaf are the primary producers
of these materials.

The allethrins are almost always formulated with
a synergist and one or more additional active ingredients.
Piperonyl butoxide, MGK 264, or 2-hydroxy-ethyl-n-octyl sulfide
are typical synergists. The list of active ingredients in
allethrins formulations is quite exhaustive, but resmethrin,
D-phenothrin, diazinon, malathion, rotenone, and dichlorvos are
typical. Refer to Appendix A-1l in the "EPA Index to Pesticide
Chemicals"” for a complete list of active ingredients found in
combination with allethrins.

Allethrins are primarily formulated as pressured
liquids, but are also available as mosquito coils, dusts,
emulsifiable concentrates, soluble concentrate liquids, and
ready-to-use liquids. .

The following is a summary of the registered

products:
‘ S-Bio- D-cis/trans
Allethrin Bioallethrin allethrin allethrin
SAIMAI SIN SAIMAI SIN  SAI MAI SAI MAL
Technical 7 - - 3 - 2 - 3 -
Formalation
intermediate 9 65 =~ 4 45 - 1 25 -1 8
Dust , - T - - 3 - - - - -
Impregnated materials* 3 29 - 3 5 - - - 13 2
Emilsifiable concentrate 1 20 1 - 7 - - 3 - 1
Soluble concentrate/
liquid - 18 - - 3 - - 2 - 1
Ready-to-usc liquid - 49 - 1 4 - - 22 - -
Pressurizei liquid - 5 - -3 1 - 27 - X
Total 20 239 1 11 477 1 3 79 17 32

*Includes mosquito coils.
Source: “EPA Index to Pesticide Chemicals”
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3. Use Information

Usage data from the Economic Analysis Branch (EAB)
of the Benefits and Use Division indicate that domestic dwellings .
(indoor) and domestic dwellings (outdoor) are high volume sites
and commercial establishments are low volume sites. EAB also
indicated that small amounts are also applied as pet snampeQos
and dips. Bioallethrin comprises the largest segment of this
market with nearly one-half of the total allethrins usage.
Bioallethrin is marketed primarily in the form of indocor room
foggers, and plant, carpet, and general purpose aerosols.
Allethrin accounts for about a quarter of the usage, mostly in
the form of mosquito coils. D-cis/trans-allethrin accounts for
another quarter of the usage, mostly in the form of outdoor
area foggers. S-bioallethrin comprises less than 3 percent
of this market.

Allethrins are also registered for use on a wide
variety of agricultural crops, ornanmentals, greenhouse crops,
stored commodities, domestic and commercial sites, and agricultural
premises and equipement. Refer to the "EPA Index to Pesticide
Chemicals” for detailed information on registered uses.

a. Indoor Uses

The term Domestic Dwellings (Indoor) refers to
indoor areas of single family homes, mobile homes, townhouses,
condominiums, ~partments, and, to a limited extent, motels,
hotels, and tourist courts. There are 80.4 million householis
in the United States (excluding hotels, motels, and tourist
courts) .

Allethrin and bioallethrin are registered to
control the following pests in domestic dwellings: ants,
bedbugs, booklouse, boxelder bug, carpet beetle, centipedes,
clover mite, cockroaches, crickets, earwigs, firebrat, fleas,
hornets, lice, millipedes, mosquitoes, moths, scorpions, ‘
silverfish, sowbugs, spiders, stored product insects, ticks,
wasps, and yellowjackets.

Formulations Dosage Rate
Total release aerosols (0.3-1.2%) 0.85-1.06 g active ingredient/
(primarily bioallethrin) 10,000 cubic feet
16
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Formulations Dosage Rate

Pressurized spray cans (0.03-0.63%) 12 oz of 0.03-0.63% spray per
(primarily bioallethrin) household (1200 sq ft)
(equivalent to 0.1 to 2 g/
ai/1200 sq ft)

Dusts (0.15-1.8%) 14 to 16 oz of 0.2-0.23
dust per household (1200 sq
ft) (0.9 g/ai/1200 sq ft)

Number
Application Applications Hours Per
Time Year Year
Homeowner:
Apartment (1000 sq ft) 5 minutes 10 0.83
Single family dwelling 5 minutes 4 0.33

(1200 sq ft) :

b. Dosmetic Outdoor Uses

The term Domestic Dwellings (Outdoor) refers
to external pesticidal treatments to the structure and yard
surrounding single family homes, mobile homes, townhouses, and
motels and to a limited extent condominiums, apartments, and
hotels. Domestic Dwellings (Outdoor) treatments include
applications to all exterior portiocas of the house including
foundations, door and window frames, screens, eaves, porches,
patios, garage areas, outdoor sheds, etc. It also includes
treatment o the yards surrounding the dwelling for household
pests. It specifically excludes all treatments to structures
against structural pests such as termites and to the yards for
pests whose only damage is to the vegetation (e.g., sod webworm,

gypsy moth).

The allethrins are registered to control over
30 different invertebrate pests in outdoor situations. Usage.
data indicate that the D-cis/trans—-allethrin outdoor foggers
(e.g., Raid Yard Guard) and the allethrin mosquito coils
represent the majority of usage for this site. These products
are primarily used against flying nuisance pests such as
mosquitoes, flies, gnats, and midges.

Formulation Dosage Rate
Aerosol Outdoor Foggers (0.13-0.24%) 16 oz 0.13-0.24%
(primarily D-cis/trans-allethrin) spray
17
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Formulation Dcsage Rate

Mosquito Coils (0.35-0.45%) 4.5 to 5.5 oz 1 coil/7
(primarily allethrin) package t0 to hours
12 coils

Aerosol outdoor foggers and mosquito coils are
generally applied once per day. Assuming applications on
weekends only, it is conceivable that a homeowner may apply
these materials up to 26 times per year.

Duration of Each Application

Aerosol Outdoor Foggers: 15 to 60 seconds
(EPA estimate).

Mosquito coils: 7 hours.

¢c. Risk Assessment: Domestic Indoor/Outdoor Uses

Domestic indoor and domestic cutdoor products
are not expected to enter the habitat of susceptible aquatic
and terrestrial organisms in significant concentrations. Their
uses are not expected to pose a risk to nontarget wildlife.

d. Risk Assessment: Other Than Indoor/i.omestic
Outdoor Uses . - )

In addition to indoor/domestic outdoor uses
the four compounds are also registered for terrestrial, aquatic
and greenhouse food and nonfood uses, as well as for forestry,
under a large number of multiple ingredient formulations (see
Section 1I.B.3). Many of these registrations are for areas and
crops that result in exposure of aquatic organisms to which
these pesticides are very highly toxic. Aquatic organisms are,
therefore, expected to be at risk from many terrestrial/aquatic,
food/nonfood and forestry uses- pata for a definitive risk
assessment for these registered uses are not available at this
time. As a result, the risk of allethrin, b-2allethrin, ,
s-bioallethrin, and D-cis/trans-allethrin to ftrcshwater fish,
freshwater aquatic invertebrates or estuarine and marine organisms,
for non-indoor/domestic outdoor uses cannct be assessed. This
assessment is reserved pending the receipt of environmental
fate data.

. EZB may need infcrmation from the following
tests: freshwater fish LCsg (formulated products), acute LCsg
estuarine and marine organisms, £fish early life stage testing,
£ish life cycle studies, freshwater invertebrate acute LCsp
(formulated products), and aquatic invertebrate life cycle testing.

13
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Furthermore, it is possible that aquatic field studies will be
needed to address multiple active ingredient formulations to
determine synergistic or additive effects.

In order to definitively determine the need for
the above test data and to perform a final risk assessment EEC's
would be necessary. EEB does not have appropriate environmental
fate data to perform an EEC. If the properties of the chemicals
are such that they persist or move into the aquatic environment,
then additive EEB studies will be required for nondomestic use

patterns.

19
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C. Precautionary Labeling

1. Manufacturing-Use Product

*This pesticide is highly toxic to fish. Do not
discharge effluent containing this product into lakes, streams,
ponds, estuaries, oceans, or public waters unless this product
is specifically identified and addresssed in an NPDES permit.
Do not discharge effluent containing this product to sewer
systems without previously notifying the sewage treatment plant
authority. For guidance, contact your local State Water Board
or Regional Office of the EPA."

2. End-Use Product

a. Domestic outdoor

"This pesticide is highly toxic to fish. Do not
apply directly to water or wetlands (swamps, bogs, marshes, and
potholes). Drift from treated areas may be hazardous to organisms
in adjacent aquatic sites. Do not contaminate water by cleaning
of equipment or disposal of wastes.”

b. Indoor

“Do not contaminate water by disposal of wastes."”

3. Endangered Species Labeling

There is no endangered species labeling regquired
at this time. Indoor and domestic outdoor use patterns are not
expected to impact the habitat of susceptible aquatic organisms
in significant concentrations.

Due to a lack of pertinent environmental fate and use
information, the risk of allethrin, bioallethrin, s-bicallethrin,
and D-cis/trans-allethrin to endangered species from registered
terrestrial/aquatic food and nonfood uses, including forestry,
cannot be assessed at this time (see Section 11.B.3.4).

e

£

IESSIE SRR P LR



Major Data Gaps

pPlease see Generic Data Requirement Table.
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z M 8 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%, g WASHINGTON, D.C. 20460
'4{ m\i"
w ' 3 ‘987 OFFICE OF
MEMORANDUM ‘ PLSTICIDES AND TOXIC SUBSTANCES

SUBJECT: Registration Standard for Bioallethrin -
Nontarget Insect Scudies :

FROM: Allen W. Vaughan, Entomologist'Mu’ ' $- -;41
Ecological Effects Branch
Hazard Evaluation Division (TS-769-C)

THRU: Hen,y T. Craven, R.S. Coordinator /;L/-7(/

Ecological Effects Branch J;//1449—?
Hazard Evaluation Division

THRU : Michael W. Slimak, Chief
Eculogical Effects Bran
Hazard Evaluation Dfvisi

.TO: Richard King, PMT-17
Insecticide/kodenticide Branch
Registration Division (TS-767-C)

The Ecological Effects Branch has reviewed the nontargec
insect data received under the Registration Sctandard for bio-
allechrin. Attached material includes DER's, Topical Summary,
Discirlinary Review, and Dat: Tabple.

it should be noted that, for the purposes of bee toxicity test-
ing, data from any of the following four compounds are considered
interchangeable: allethrin, bioallethrin, S-bioallethrin, and
D-cis/trans allethrin. Thus, only one disciplinary review and one
data table have been developed.

It should also be noted that, despite the fact that allethrin
tested moderately toxic to hi.ey bees in one acute study, the
requirement for residual toxicity testing will not be imposed.
This is because outdoor use rates are so low that even direct
application to bees is not likely tro result in significant
mortalicy.

Attachments

cc: J. Heckman (MSS/HED)
A. Rispin (SIS/HED)

S-SRI SV NN



Biocallethrin Registraction Standard - Nontarget Insects

Effects on Beneficial Insects

The fbllowing studies received full review under this topic:

 Author MRID #
" Atkins and Anderson 00060623
Stevenson 05004151

Studies are outlined in Table 1.

TABLE 1. Toxicity studies on beneficial insects with bioallethrin

Species Formulation Results - Author Date MRID #
Honey bee Technical Contact LD50= Stevenson 1968 0500415+
(Apis allethrin 3.4 micrograms
mellifera) : per bee

(moderacely

toxic)
Honey bee Not Not toxic at Atkins 1967 00060633

{ reported 10 ug/bee and

(acute contact) Anderson

Information from the above studies indicates that allechrin
is relatively nontoxic to moderately toxic to honey bees,
when bees are exposed to direct treatment. This variabilircy
may be attributed to the differences between the two test
methods. These ctudies fulfill the guideline requirement
for a honey bee acute contact study.

The following studies received abbreviated <eviews:

Authox MRID#
Univ. of Caiif. 00049252
Atkins and Anderson 00049254

Anderson et al. 05003871




-2

Statements for Disciplinary Review

Effects on Beneficial Insects

In laboratory acute contact studies, alle-hrin was shown to he
relatively nontoxic (Atkins and Anderson 1967} and moJerately
toxic {Stevenson 1968). This difference can probably be
attributed tc difZerences in test methodology.

References (for Disaiplirzsy Review)

Atkins, E.L., Jr.; Anderson, L.D. (1967) Toxicity of Pesticides
and Otler Agricultural Chemicals to Honey Beaes: Laboratory .
Studies. ?: Univ. of Califarnia, Agricultural Extension Ser-
vice. (M-~16; submitcer report No. 22259; aliso in unpublished
submission received Mar 27, 1974 under 4F1485; submitted by

‘Chemagro Corp., Kansas City, MO.; CDL: 092011-N).
MRID# 00060633 o

SCévenson, J.H. (1968) Laboratory-studies on the acute contact
and oral toxicizies of insecticides to honeybees. Annals of
Applied Biology ©1(3): 467-472. MRID# 05004151

L RBCORAE)
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GENERIC DATA REQUIREMENTS FOR BIOALLETHRI

Does EPA Have Mist Addition=
Use Data to Satisfy Biblio~ Dara Be Sub~
ca Requirements Coupositionl/ pactern?/ This Requirement? graphic mitted Under
(Yes, No or Citacion FIFRA Sectiom
Partially) 3(c) (2) (B2 3/
§158.155 Nontarget Insect
NONTARGET INSECT TESTING - POLLINATORS:
141-1 - Honey bee acute TGAL A,B,H Yes 00060633 So
contact LDSO 05004151
141-2 - Honey bee - toxicity TEP A,B,H No st/
of residues on
foliage
141-4 - Honey bee subacute [Reserved]s/
feeding study
141-5 - Field testing for TEP A,B,H No No
pollinators )

NONTARGET INSECT TESTING - AQUATIC INSECTS:

142-1 - Acute toxicity [Feserved]6/

-2 - Aquatic insect [Reserved]6/

to aguatic insects

life-cycle study

142-3 - Simlated or actual [Reserved]s/

field testing for
aquatic insects

143-1 — NONTARGE:. INSECT [Reserved]6/
thru  TESTING - PREDATORS
143-3 AND PARASITES

1/
2/

3/
4/

5/
6/

Composition: TGAI = Technical grade of the active ingredient; TEP = Typical end-use product-
The use patterns are coded as follows: A = Terrestrial, Food Crop; B = Terrestrial,
Non-Food; C = Aquatic, Food Crop; D = Aquatic, Non-Food; E = Greenhouse, Food Crop:

7 = Greenhouse, Non-Food; G = Forestry; H = Domestic Outdoor; I = Indoor.

Data must be submitted no later than .

Althouch allethrin showed moderate bee toxicity in one acute test, cutdoor use levelis ar2
so low that bee toxicity is not a concern. Thus, residual toxicity data will not be
required.

Reserved pending development of test merhodology.

Reserved pending Agency decision as to whether the data requirement should be established.

ABALAAN? 841 CTLIS IR



DATA'EVALUATION RECORD PAGE 1 OF 6
CASE: GSO0410 BIOALLETHRIN
CONT-CAT: 01 GUIDELINES: 142-3

MRID: 60633

Atkins, E.L., Jr.; Anderson, L.D. (1967) Toxicity of Pesticides and
Other Agricultural Chemicals to Honey Bees: Laboxatory Studies.
?: Univ. of California, Agricultural Extension Serxrvice. (M~-16;
submitter repoxrt mo. 22259; also®In®unpublished submission xe-
ceived Mar 27, 1974 undexr u#ri1u485; submitted by Chemagxo Corxp..
Kansas City, Mo.; CDL:092011-N) .
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'REVIEW RESULTS:

s c— ——— > " > o o o s s

VALID_ _X INVALID _______ INCOMPLETE
TIDELIXE: SATISFIED _X PARTIALLY SATISFIED NOT SATISFIED
«»IRECT RVW TIME = START DATE: 5/7/87- END DATE: 5/7/87

o i - o o T - —— " (o S Y T G o T S Ty o i . G S T_ S ) S o S - T T A~ T —— T I D A U e S Bl Ho S it e e

REVIEWED BY: Allen W. Vaughan
TITLE: Entomologist
ORG: EEB/HED
LOC/TEL: Crystal Mall #2 / 557-0783

SIGNATURE: mw ﬂ DATE: 5/?/77
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APPROVED BY:

TITLE:
ORG:
LOC/TEL:

SIGNATURE: ) DATE:
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a ' . PACE 20F 6

CHEMICAL: Mualtiple chemicals. See tables.
FORMULATiON: Variable, mixed with pyrolite dust.
CITATION: : ..

Atkins, E.L., Jr., and L.D. Anderson. 1967. Toxicity of pesticides
and other agricultural chemicals to honey bees: laboratory
studies. (Unpublished study received Jan. 30, 1969 under 9G0802;
prepared by Univ. of California~Riverside, Dept. of Entomology,
submitted by Hercules, Inc., Agricultural Chemicals, Wilmington,

Del.; CDI: 093111 - D) 12 00001991
REVIEWER: Allen W. Vaughan
Entcomologist
EEB/HED

DATE REVIEWEB: December 3, 1979

TEST TYPE: Honey bee acute contact I.Dso

A. Test Sgeciesz Honey bee (Apis mellifera)

REPORTED RESULTS:

Results are reported in the tables. Pesticides are grouped :

according to their relative toxicity to honey bees, i.e., highly

toxic, moderately toxic, or relatively non-toxic.

Allethrin (#150) was not toxic to bees at 10 micrograms per bee. :
REVIEWER'S CONCLUSIONS:* ' ® *

This study is scientifically sound, and shows allethrin to be
relatively nontoxic to honey bees . This study fulfills the
guideline requirement for an acute contact toxicity test on

- horiey bees.
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. . 00060633° o
Pace 3 o2 ¢
Materials and Methods

Test Procedures

A bell-jar vacuum duster, is used to apply the pesticide, mixed with a
pyrolite dust diluent, to the test bees. Dosages of dust are weighed,
bees are aspirated into dusting cages and treated, and bees are then

transferred into holding cages. Observations are recorded at 12, 24,
~ 48, 72, and 96 hours.

-

Statistical Analysis

Analysis of the data was performed to enable the authors to determine
mSO values of pesticides from either dosage-mortality curves or

“rom IC 0 valves. The slope value was also obtained from the dosage-
x..ortaligy curve.

Discussion/Results

See tables for I.D50 values, slope values, and toxicity categories.

Reviewer's Evaluation

A. Test Procedure ) -’

Procedures were scientifically sound.

B. Statistical Analysis

“Analysis as performed by the authors was assumed to be valid. No
validation was performed by EEB.

C. Discussion/Results

| This study is scientifically sound. G-c-tabls Sor rosuits.
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TABLE 1

‘e;f B P“‘ VO“

ID_ and slope values® showing the comparative toxicity of pesticides to honey bees in the

laBoratory at 48 hours at 80 P (26.7 C) and 65 percent relative humidity.

.

LDsg in Slope LDsg in Slope
Pesticide ug/bee Value Pesticide ug/bee Value
Group I - Highly Toxic To Honey Bees 42 azinphosethyll,
Ethyl Guthion 5 0.981 7.32
1 tepp 0.001 0.64 43 Inidan 3 1.064 4.77
2 Zinophos 7 0.042 9.08 44 RP-11783 . 1076 7.11
3 Dursban 0.114 7.80 45 Matacil S 1.160 3.72
4 dieldrinl 0.139 4.65 46 carbaryll, sevin 5 1.336  2.45
5 Furadan , NIA 102425 0.160 4.31 47 Baygon 5 1.354 3.30
6 parathionl 0.175 7.66 48 Gardona 1.354 30.00
7 GC-6506. " 0.178 8.19 49 RE~9006% 1.365 10.32
8 dimethoatel, Cygon 0.188 5.94 50 ac-120085 1.380 3.60
9 Gs-130056 0.236 9.06 51 phosphamidonl, Dimecron 5 1.462 14.28
10 Temik 0.285 5.64 52 Methyl Trithion 39 1.462 6.64
11 Sumithion ° 0.288 5.58 53 Iso-Systox® 1.487 1.45
12 Bidrin 0.300 16.50 54 Abate 9 1.547 2.85
13 Bayer 774886 0.305 6.80 55 Isodrinl 1.607 2.63
14 fenthionl, Baytex 3 0.308 . 7.20 56 Hercules 90076 1.656 3.30
15 Zectran 5 0.308. 4.92 57 Dow ET-15 1.825 6.12
16 Azodrin 0.350 7.77
17 fensulfothion®, Dasanit - 0.350 5.46 Group II - Moderately Toxic to Honey Bees
18 aldrin 0.353 4.98
19 mevinphos!, phosdrin 5 0.360 7.96 58 endrinl 2.018 4.:0
20 diazinon 0.372 8.97 59 RE-5030° 2.079 5.28
~° “esurol 0.375  3.20 60 Hercules 3895G6 A 2.248  2.84
TA-105865 0.408 4.26 61 Ciodrin ° - . 2.260 17.1i0
<. famphurl, Famophos 3 0.417 4.85 62 AC-12009% 2.284 3.42
24 Mabam 0.423 8.69 63 Agritox 3, trichloronateS 2.333 3.6
25 azinghosmethyll, Guthion 2  0.423 6.84 64 Banol © 2.357 5.91
26 methyl parathionl 0.465 7.28 65 N-45436 2.478  2.76
27 Isolan 0.471 8.70 66 demetonl, systax 5 2.598 1.85
28 Cp-471146 0.477 4.30 67 EI-43064€ 2.623  4.55
29 naledl, pibrom 5 0.480 18.18 68 G-30494 2.695 4.06
30 dichlorvosl, Vapona S,DDV?6 0.495 8.97 69 Pyramat 5 2.949 4.07
31 heptachlorl 0.526  5.16 , ~ 70 oxydemetonmethyll,
32 GS-129686 0.550 8.91 Meta-Systox-R 5 2.997 2.32
33 lindane 0.562 5.07 71 EI-47470° 3.505 6.28
34 NIA-116376 0.609  3.53 72 TD-725 3.578  4.32
35 NIA-105596 0.624 £.50 73 Bayer 38156%, ENT-25713% 3.602 2.10
36 UC-83056 0.628 2.68 74 Bayer 390116, ENT-256356 3.747 3.68
37 malathion 0.709 8.04 75 Gs-101286 3.837 6.21
;8 Bomyl T 0.743  9.09 76 Thiodan 16 3.868 2.28
9 Hercules 134626 0.829 3.90 77 UC-6812 3.940 3.75
0 UC—108546, Hercules 57276 0.937 4.34 78 Gc-91606 4.085 3.98
‘1 Methyl Iso-Systox® 0.937 3.48 79 GC-102846 4.194 3.21

NOTATIONS FOR TABLES ARE AS FOLLOWS

‘n name
mark name or other names
mpany code designation

TNentoxic at field dosages (below 10 micrograms per beq)
8Dosages more critical with material with a high slope

value.

AN
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i N 1 c ' ’ v ’ . L
o o - TABLE 1 -~ continued PACEF S on FA
wso in Slope mso in SIOPQ
Pesticide ug/bee  Value Pegticide ug/bee Value
.oup II - continued Group III - continued
80 EI-47031 4.230 7.32 112 dioxathionl, Delnav 5 21.27 s.os
81 TD-736 4.291 5.64 113 methoxychlorl 23.57  1.55
82 carbophenothionl, : 114 Bayer 397316 26.59  1.27
Trithion S 4.472 8.39 115 Hercules 145036 34.45  1.30
83 Perthane , 4.472 4.05 116 pilan 9 40.49 1.70
84 endosulfanl, Thiodan 5 4.496 3.60 117 Dowco 2136 40.49 3.88
85 GC-98795 4.895 4.14 118 ziraml, zerlate S 46.65  2.12
86 Sp-74386 5.076 6.09 119 Dessin >, dinobuton5 48.42 5.90
87 disulfotonl, Di-Syston 5 5.137  1.14 120 toxaphenel ' 50.40 1.67
88 chlordanel - 5.233 3.24 121 trichlorfonl, Dipterex 5,
89 UC-340966, uc-27074s6 5.354 2.75 Dylox 59.83  2.81
90 sp-84486 5.739 8.72° 122 Gc-35826 60.43  4.92
91 romnell, xorlan 5, Trolene 5.739 2.10 123 GC-104356 62.80  9.45
92 GC-101016 5.776 8.58 124 Morestan 66.47 1.36
93 Thiodan 116 5.838 2.91 125 sG.685 67.08 2.18
94 dimetilanl, Dimetilan 5 5.838 4.08 126 thiram!, Arasan 5 73.72 1.18
35 pprd 5.946° 4.89 127 calcium arsenate 78.56 4.10
36 fenoflurazole® 6.526 3.40 128 pri-die 96.69  4.40
37 npp6 6.768 3.38 129 Gc-89936 96.69  1.37
38 mirexl 7.145  3.23 130 Gc-98326 98.00  2.68
9 Gc-3583%, sp-82106 7.735  3.57 131 sG-786 108 3.18
30 endothion! 8.001 7.02 132 cMu 110 0.78
" Tranid 8.096  3.27 133 Eradex 9 121 1.14
‘hosalone 5 8.939 3.83 134 dicofoll, Kelthane 3 145 1.52
.. HRS-14226 9.548  3.20 135 TDEl, Rothane 3, pppé 161 o0.s8
4 phoratel, Thimet 5 10.07 1.3 136 sG-776 163 2.65
5 Kepone 10.39  4.83 137 o-1286 179  0.75
138 Polyram 5 437 1.53
oup III ~ Relatively Nontoxic to Honey Bees 139 fensonl, Murvesco ° 483 0.065
140 sG-74% 880 0.92
5 CP-10502° 11.00  3.62 141 sulfur 1,051 1.38
7 menazon!, Saphos 5 11.06  2.03 142 chlorobenzilatel 1,849 1.01
3 binapacryll, Morocide 5 11.60 9.97 143 dinitr’ocgclohexylphenoll,
3 sabadilla® 12.33  6.20 " Dinex 2,175 0.45
) CP-105156 14.50  3.20 144 sG-636 3,625 0.91
L ethionl, Nialate 5 20.55  0.95 145 GC-69365 10,031  0.63
—— _/“‘//
/‘ —
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Table 2

Pesticides which are not toxic at 10 micrograms per hone} bee in the
laboratory at 48 hours at 80 F (26.7 C) and 65 percent relative humidity.

Group III -~ Relatively Nontoxic to Honey Bees.

.

146
147
148
149

151
152
153

154

155
156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
1m
172
173
174
175
176
177
178
179
180
181

Acti-Dione Oxime
AL-11 .
AL-15
AL-21
allethrin
ALQ-221
amitrol, AT

ARL~15 :
Bacillus thuringiensis Berliner
Bayer 28589

Bayer 47531

Cc-940

captan

CDAA, Randox ®

CDEC, Vegedex . ®

chlorbenside , 5
Chloroparacide ® , Mitox ®
coppper oxychloride sulfate
cryolite

cuprous oxide

cypr ex

2,4-D

D-6

dalapon

DOT antiresistent

2,4-D§B, Sesin ®

DEF ®

Dexonn

dicamba , Banvel D ®

diuron, Kamex ®
DL-15

DMTT, My%one ®
Dyrene ® , Kemate &
EPTC, Eptam @ _ .
ferbam

folcid, Difolitan ®
Falex ®, merphos

1’7

6

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217

folpet, Phalton @
GC-2066

GC-2131

GC~10379
glyodin,sGlyoxide ®
GS-13798

GS-19851 ,. ENr-27552
Heliothis virus
maneb

MCPA

metallic thiocyanate
methyl chlorobenzilate
nabam

Nemagon ®, Fumazone &
nicotine

NPA , ’
olancha clay ) "
Qnit? ®
S
ovex , Ovatran ®
Paraquat ®
phygon, dichlone
Planavgn ®
PREP @©
. 1,7
pyrethrin
1,7
rotenone
sSe sone
silikil
simazin
2,4,5-T

2,3,6-TBA, Trysben ®
TD-71 1 ,
tetradifon , Tedion © 5§
Triton B-~1956 ®

Tr iton x€100 ®
UC~-21426

0C-21427

s

B e
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. ) MULTIPLE
TOMS0030 DATA EVALUATION RECORD VAGE 10F S
CASE csooti ERDOOULER ALLETIRIN . M 110 08/12/79
CEM  BEAb— opvoot Endosulfan (hexachlorohexahydromethanol)
BRANCH EEB  DISC 40 TOPIC 10000045 GUIDELINE cr:h
FORMULATION 00 - TECHNICALS ' 3

PICEE/MASTER ID 05004151 CONTENT CA™ 03

oral toxicities of inse s to honeylees. Annais of

Stevenson, J.H. {1968) Laboratory studies on the acute contact and
Applied Biology 61(3):467%72,

SUBST. CLASS = 5.

OTHER SUBJECT DESCRIPTORS
SEC: EEB -40-05050045

DIRECT RVW TIME = 4 hr. (ME) START-DATE Feb 15, 1980 EZND DATE Peb 15, 1980

REVIEWED BY: Allen W. Vaughan
TITLE: Entomologist
ORG: EEB/HED
1OC/TEL: Crystal Mall #2, 557-1405

SIGNATURE: le l(/ld £ R DATE: /,/4/70.
v

ORG: !

SIGNATURE: DATE:




File No. 05004151
(AC0012)

Page 2 oti?'

=

CONCLUSIONS: This study is scientifically sound. BSee tables for rel_ulu.

METHODS AND MATERIALS: .
A. Test Type - Toxicity to honey bees
B. Test Species - Honey Bee ( Apis mellifera)
C. Test Procedurss -~

1. Jontact toxicity tests ’ .

Test bees were anesthetized with CO, and placed in cylindrical
wire mesh cages (10 bees per cage). Bees wers maintained in the
cages and fed sucrose solution. ’

Por insecticide testing, bees were again enesthetized with CO {in the
cages), then laid separately on filter paper. One microliter drops of
pesticide/solvent mixture were then applied to the thorax with a
microapplicator. Mortality was recorded 24 hours after treatment.

2. oOral toxicity tests

As in the contact tests, groups of 10 bees were pliaced in wire cages.
Insecticides were presented to the groups in acatone/sucrose/water solutions,
each group receiving 0.2 ml of the solution.

When bees had taken all the insecticide solution, they were provided with
208 sucrose. Mortality was evaluated 24 hours after initial dosage. o

3. Statistical Analysis
{Author's description)

To obtain regression lines, two lots of tan bees treated with each of five
or six concentrations of poison wers used after preliminary experizents
established the range. 1D (median lethal dose) values were calculated
using tha yprobit =athod (Pinney, 1952) and Table I gives means for the ms
valuss ar3 for tha slopes of the calculated regression lines. The numbeC gt
regressisT essays used o obtain the figures quoted is also given in the
table. _.ia 3tapdzrd errors of the estimated sverage LD, o'l dapend on the
variati.n bastwzen the results of the individual experi ts. Becauss of the
small number of dagress of freedom between experiments for each type of
insecticide, a pooled within-treatment estimate of the percentage standard
deviation (S.D.) was calculated for each year. Thus the percentage standard
error for an individual LD o °F slope value in the table is given by
(s.n./.,’n)\r for the eontaca 1D 50 for mevinphos in 1964, this standard error is
(27/,/6)%,i.6. IIN. Values for LD,, (the dose required to kill 90% of the
insects) were calculated from the mean slope and wso valiues.

SR



Pile No. 05004151
. (AC0012)

. Page 3_93 S
REPORTED RESULTS: Laboratory LDS 's derived from contact and oral:

exposure are presented in tables q and 2, respectively. Data were ¢eveloped
from 3 years of testing with 21 pesticide c - -ounds. N

See table 1 and 2 for presentat:i - *umerical data.
DISCUSSION:

A. Test Procedure
Procedure is sound.

-

B. dtatistical Analysis ,
Analysis as performed by the authoxr was esgumed to be valid. ¥o

validation was performed by EEB.

C. Discussion/Results
This study is scientifically sound.
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DATA EVALUATION RECORD PAGE 1 OF 1

CASE: GSO0410 BIOCALLETHRIN
CONT-CAT: 01 GUIDELINES: 141-1
MRID: 49252

University of California, Agxricultural Extension Sexvice (1922)

REVIEW RESULTS:

Toxricity of Pesticides and Othex Agricultural Chemicals to Honey
Bees: Field Study. Rivexside, Calif.: UC, ACES. (AXT-251;
submittexr repoxt no. 21052%; also®In®unpublished submission
received Mar 22, 1976 undexr 3125-71; submitted by Mobay Chemical
Corp., Kansas City, Mo.; CDL:224114-1I)
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VALID INVALID : INCOMPLETE :
( TDELINE: SATISFIED PARTIALLY SATISFIED NOT SATISFIED
DIRECT RVW TIME = START DATE: 5/7/87 END DATE: 5/7/87
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REVIEWED BY: Allen W. Vaughan

TITLE: Entomologist

ORG: EEB/HED

LOC/TEL: Crystal Mall #2 / 557-0783

ST@{ATURE: ,%w 0&: ;Z , ' DATE: 5 -7-%7

APPROVED BY:

ORE€: Duplicate Study

LOC TZT: Information provided in this study was reviewed

under MRID# 00060633.

SIGNATURE: DATE:
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CASE: GS0410 BIOALLETHRIN
CONT-CAT: 01 GUIDELINES: 141-1

MRID: 49254

Atkins, E.L.>, Jr.; Anderson, L.D. (1967} Toxicity of Pesticides and
Other Agricultural Chemicals to Honey Bees: Laboratory Studies.
By Univ. of California--Rivexside, Dept. of Entomology. Rivex~
side, Calif.: UC, Rgricultural Extension Service. (M-16; sub-
mitter repoxrt no. 22259, also®In®unpublished submission received
Mar 22, 1976 under 3125-71; submitted by Mobay Chemical Corxp,
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REVIEW RESULTS:

VALID INVALID INCOMPLETE

IDELINE: SATISFIED PARTIALLY SATISFIED NOT SATISFIED
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JIRECT RVW TIME = START DATE: 5/7/87 END DATE: 5/7/87
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QEVIEWED BY: Allen W. Vaughan
TITLE: Entomologist
ORG: EEB/HED
LOC/TEL: Crystal Mall #2 / 557-0783

SIGNATURE: m a. Ua,.,_ DATE: $-7-¢7
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PPROVED 8Y:

TITLE:

ORG: Duplicate Study

LOC/TEL: Information provided in this study was reviewed
under MRID# 00060633.
SIGNATURE: DATE:
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CASE GS0008

- CHENM 82%€0T oevoo|

ERANCH EIXB

FORMULATICN 0C - ACTIVE INGREDIENT

- —— A P D P S W AN G S W S

pichlone { 2,3-dichloro-1,4-naghtkcquin

FreoR v = 7 e

“ ' DATA EVALUATICE FECOFD - EAGE 1 CF
BICHLONEA—OTAHEAFS) ALLETHRIN PR 11C  08/27/79

- -

DISC 40 TOPIC 05000045 : =

FICHE/MASTER 1D 05CC3871

CONTENT CAT 12

Anderson, L.D.; Atkins, B.l., Jr.; Todd, F.E.; NcGregcr, S.k.
- (1962) Toxicity cf pesticides to bhcnejlees. Gleanings in fee
Culture 9C(1):15z-153.
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SGBS1. CLASS =
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DIBECT RVR TIFE = 15 miffMH) STARTI-DATE ) EXD CRATE
REVIENWED RY: Allen W. Vaughan 10/10/79 10/10/79
TITLE: Entomologist '
ORG: EEB/HED
LOC/TEL: crystal Mall #2/71405
SIGNATURE: P/l . oriole DATE: so/3,/75
AFPKRCYED EY:
IXITLE:
ORG:
' .LCC/TEL:
SIGNATURE: DATE:

STUDY NOT PERTINENT

This study is a review and does not contain original data.






