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MEMORANDUM -

SUBJECT: 1U132-£UP-UR. XarateTM., application tor Experimental
. Use Permit. No. 10182-EUP-UR

Tox. Chem. No. 725C

TO: Gecrge LaRocca (PM Team #15)
Registration Division (TS-767c)

FROM: Pamela M. Hurley, Toxlcologlst anquéFZQﬂZuaékU

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

THRU: Edwin R. Budd, Section Head

Section II, Toxicology Branch

Hazard Evaluation Division > 7

o ~ -// >

Record No. 1605638 / <7~/;é
dackground:
iCI americas 1s requesting an Excerimental Use fermirt Ior Xarice
2C for evaluation against gestructive insects on alfalfs,
Zield corn/popg¢orn, sweet corn, cotton, graln scrghum, lett.c=2,

soyoeans, sunflowers and winter wneat. They aré nlanning tc
test 1732 pounds of active 'ingrecient on 9200 acres in each =f
“Wo successive years, 1986 and 1%87. The total amount will se
3464 pounds a.i. for testing on 13,400 acres, distrinuted nver
2leven crops. No tempcrary tolerances are being propcsec
Decause the treated crops will be either qestroyed or used =-=r
research PUrDPOSEsS.

The experimental program Will cover a iarge arez of "ne ini=z2a
states, ;ncl¢ding many of the Ncrtheastern, Scutheastsrn, MiLz-
destern, Mid-Southern “nr Wlestern areas. The merthod <f
apnlicaxi s5zray znd tne apmlication Lnvervzl
Will ze a nge Zrom L530-IG0U zsorss =
Trop Ter o 2
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- L - : PR e 3 = oo im e e S 1an
Xarata- "' i3 an insecticiie w~ii:h contaians =zhe pvrzuinrccia 38321,
2 constituent of zhe pyretihroid inseczicide cvnalswsaria,
sreviously reviewed Dy cne Agency.

1. <Chemical name:

4
chloro=-3,3,3-trifluorop
zarboxyliate, a aixtur tae {(2!-(1lR, 3R}, 3~
{1S,3R., R-ester. i

2. Synonyms: PP321, Supstituent of tyhalothrin

3. Structure:

Technical date ~ Technical Product .

1. Molecular weight: 449.9
2. Purity of technical material: 96.5%
3. Physical state: solid, white (pure), beige (technical)
4. Melting point: 49.2°C (pure FP321)
47.5-48.5°C (technical PP321)
. Partition coefficient: log Pyy: 7.0 at 26°C
. Vapor pressure: 2 X 10~7 Kpa at 60°C
2 x 10~7 Kpa at 20°C (by =xtrapclation)
. Dissociation <constant: _pKa - not measurablz
Solubility: 4-5 x 103 pom in water
Specific gravity: 1.33 at 25°C
Boiling point: decomposes at approx. 275°C before boiling
at z2tmosgheric pressure.

[PAN V]

[ LAY VIR |
L]

_l. Flash point: 185°C

Technical data - Formulated Material

$

. Color: Dark amber

2. Specific gravity: 0.309%

3. Bolling point: 36-229°C

+. Vapor pressure; 20.5 mm Hdg at 24°C

2. pH: 3,91 (5% by volume in dist. water at 25°7;
3. Flash point: 1135 (Setaz Flash, °F)

7. Oxidizing or reducing action: no known hazard
3. Expilosiveness: no kaown hazard

2. Viscosity: 11.0 Zentistokes at 25°C
_J. Zorrosion characteriszizs:  no known hazar?
1. 3tzrage stabzilizy: szzascle ac 3°, 20°, 27°C for 5 months.

189}



005104

Commencs: 1
1. Thz Eolilowing toxicicty studies are racommeanded ©3 be submitce:d
i sorct SE the proposed EUP (r=2f. EPA Pasticide issessment
Guidelines Subdivision I - Experimental Use Permits, October,
1982). Those requirements that have been satisfied are indicate

vh

Required Satisfied

i
End Use Product é
Acute oral LDgg Yes Yes
Acute dermal LDgg Yes Yes
Primary dermal irritation Yes Yes
Primary eye irritation Yes Yes
Acute iahalation LCszg Yes Yes

Dermal sensitization tkes Yes

2., The dermal irritation study was conducted on both the
technical product of cyhalothrin and PP321, using the same
animals. The use of the same animals for testing two
formulations is not normally done and is not good science.

It is acceptable in this particular case because PP321 is a
substituent of cyhalothrin and because neither was irritating
to rabbit skin under the conditions of the study. However,
this type of procedure should not be done in future studies.

3. 92nly one dose level was useful for ewvaluating the skin
sensitization potential of the end use product for PP321
hecause of =2xcessive irritation in controls at higher
dose levels. In addition, fresh controls wers used at the
recnaallenge for two other dose levels. These controls 4ere
10t even the same sex as the treated animals. This
invalidated this part of the study.

4. More= informacion on the formulation is needed for the ave
irritarion study on the end-use product. Yo information on
"the purity was given. In additinn, this study was not
repgorted well. For several data points, only raw data was
3i72n and no summary tables were submitted.

5. The draft label (32/35) snould be changed to fit with toxicitys
catagory I because the dermal irritation category is corrosis
an< Jecause the inhalation study is c<lassified as toxicity
sacaqgery I. The label should contain th2 3ignal word "DANGER*
on the front panel, the word “Poison® should appear in
re¢ 2n a bacXground of distinctly contrasting color andé +hne
skzll and <crossbones should appear in immediate 2roximi=
1D zhe Wori "soison". In addision, =zne srecauticnary

zment 3hcuid stace At zhe formulation Zouli ne

> T2 3Kin.

2
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sen#itizer.

include a stat=me

1.
245

The
o De placed in

Toxicitdy Category I.

i

are cleared focr use.

The Toxicology 3Branch recommends ia Eawvor of
»f an Zxperimental Use Permit for Karate 1LEC
once the label has been modifigd.
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LAr~BDA - CYHALOTHRIN FZX{77

Page is not included in this copy.

Pages Z through are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.
Description of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action
FIFRA registration data.

The document is a duplicate of page(s)

ERRRRARERR

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




Studv

Acute oral Ldgy -
rat

Acute dermal LDsg -
rat

Dermal Irritation -
rabbit

Skin sensitization -
guinea pig

Eye Irritation -
rabbit

. | . 5
Studies Reviewed
T

005104

...... Technicai........
%

Results Core Classi<ication
LDgsg: 79 mg/kg (maies) Minimum
56(40-78) Img/xa (females)
LDgg: 632(300-900) mg/kg Minimum
(males): 696(209-11€9) mg/kg
(females)
Neither dyhalothrin nor Minimum
PP321 is irritating to
rabbit skin
Not sensitizing under con- Guideline
ditions of biocassay
Mild irritant to rabbit eye Guideline



Studv

Acute oral Llgy -
ras
Acute dermalil LDgy
rat

Dermal irritation
rabbit

Skin sensitization
guinea pig

Eye irritation -
rabbit

Acute inhalation
LCs5q9 - rat

iewead

Studids Rev
1

=2gp:64 mg kg £
«males); ;101 (7
‘f2males)

i

EZxtremely irritacing 't
rabbit skin

- " . . o
“ild sensizizer :nder
conditions of study

Moderately irritz=ting
unwashed eyes & =ildly
irritating to washed e

LC50:0.315 mg/l i{males
3.175 mg/1l (females)
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yes
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Class:
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Minimun

Guideline

Minimum

Minimum

Guideline
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, SATA SVALCATICN REPCRT 005104

i
y P IR ] - e .~ - ~
STUDY TYPE: Acute Oral sat S.-s K., THEEM, (T 25C

CCESSION INUMBER: 259805

t
TEST MATERIAL: ((RS) -al_cha—cyano—?a—phenoxyoenzyl { IRS)-cig=3-iz-2~calcro~3,3,32-
riflucreprop-i-2nvli=2, 2—iimechvicyclopropane carboxvlate)

SYNCNYMS:i PP321, Xarats, Cynalotarin

STUDY NUMBER(S): AR3279, AR3377

REPURT NUMBER: CTL/P/11U2

SPCNSOR: ICI, PLC. Plant Prcrecticn Div., Fernhurst Haslemere, Surrey, UK

TEsTING ¥ACILITY: ICI, PLC. Catrl. Tox. Lap, dacciestiela Cheshire UK

TITLE OF REPOKRT: Acute Ural Toxicity Studies

AUTHOR(S): J. Southwood

REPORT ISSUED: 1/9/85

IDENTIFYING VOLIME: Volume 11, Section C, Ref. 1c

CONCLUSION: The acute oral LDsgg's are 79 mg/kg for males & 54(4U~-78) mg/kg for
females. No 953 Conf. Lim. could Ze calculated for males.

Toxicity Category: il
Classification: CCRE MINIMUM

MATERIALS AND METHCDS:

Chemical:

Two samples of P32l were tested: CIL ref. % ¥02537/001/003 (sample i)
anc CTL ref. % ¥02537/001/0U07 (sample 2'. The purity ot sample 1 was
92.6% and tne puricy of sample 2 was 30%.

Animals:
alcerly Parx, SPF &idlno rats, age rarge of 5-7 weeks ola, weighing

serween L51-:23g fcr males and Lzi=1T8 ZoC remales ~erE SuLuplied oy WNe
ICI PLC Pharmaceuticals Animal sreeding Lnit in Macclesriela, Chesnire,

LK
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Svotccol:

I
Tive males and Zive females were tested at 2ach dese levei. Sample i
was tested act five dose levels in corn oii: 29.7, 30.3, 62.3, 75.3 and
94.11 mg/kg; and sample 2 was tested at 2ight dcse levels in corn oil
11.3, 23, 24, 47, 102, 136, 127 and 216 mg/ka. A standard voluwe of 10
ml/kg was administered per animal. The animals were cbserved for signs
of toxicity once setween 30 and 100 minutes after dosina, Zetween 2 and
6 hours arfter desing, and once or twice ner day for up to day 15. The
animals were weigned on days -1, 1, 3, 5 {scmej, 3 and 153. All animals
in extremis and chose surviving to the end of the experiment were
sacrificed using halothane and necropsied (except 1 animal). Mortality
data fram the two studies were cambined for the calculation of the IDgg
values.

ssults:

For s;nple 1, dose level 62.5 mg/kg was only tested with five male rats and
dose level 94.1 mg/kg was only tested with five female rats. Signs of
toxicity were observed in all of the animals on day 2 and persisted in one
animal to day 14. The most cammon effects seen were decreased activity,
splayed gait, dehydration, upward curvature of the spine, urinary incontinence,
piloerection, salivation and pinched-in sides. No macroscopic signs were
detected at necropsy.

For sample 2, five dcse levels were administered to groups of five male

rats: 47, 102, 136, 137 and 216 mg/kqg; and eight dose levels were administered
to groups of five female rats: 11.3, 23, 24, 47, 102, 136, 137 ard 216

mg/kg. Mone of the znimals dosed with 11.3 mg/kg showed any signs of
toxicity. The remai~ier of the animals showed sians of toxicity similar tc
those observed with zample .. In three, the signs persisted until day 1Z.

No macroscopic sians o>f toxicity were detected at necropsy.

The acute oral LDgj -ralue for male rats was calculated to be 72 mg/kg and
the acute oral LDgg —alue for female rats was calculated to be 36 (40-78) mc/ka.

‘scussion:

The pattern of mortaiity in the male .rat data set was such that no 95%
confidence limits cculd be calculated. 3An approximate lower confidence
limit was set by the nighest dose giving zero mortality (>51 mg/kg). There
aopeared to be some -7ariation in the mortality pattern between the two
samples which may heve altered the INgg value for males to a slight dearse.
For sample 1, 4/5 animals dosed at 62.5 ma/kg and 3/5 animals dosed at 75.3
na/kq died befors termination of rthe experiment. Zor sample 2, 1/5 animals
dosed at 102 ma/ka, /5 animals at 136 mg/ka ard 3/5 animals zt 137 ma/%c
died prior to termination of the experiment. The same discrepancy occurred
With the female morzzlity data as well. Five cf five animals -ied at i
dose level of 94.1 mc/kq with sample 1 whereas 3/5 animals diec at a dcse
level of 136 mg/kc wizh sample 2. 3As a result »f these discrepancies and
since it was necessars tc cormbine W0 exneriments to <brain the Dest results,
~his studv s classiiled as TORE MINIMUM.

pormitn
i
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ov: Pamela Huriey
. » Tox. Brancn (T5-769C)

. Reviewer: Ecwin Budd 005104

., Tox. 3ranca (| TS-769C)

DATA EVALUATION XEPCRT
l

DY TYPE: |Acure Zermal {racj 31-2 TCX. CHEM. 30.: 723C
L st

ESSION NUMBER: 259805
I
5T MATERIAL: [(=S)=-alpha—cyanc—3-phenoxypenzyl(1iRS)-cis-3-{z-Z-cnloro-3,3,3~
tr< Zlucroprop-l-enyl)-2, 2~3imethvlcyclopropane cartoxylazs]

CNYMS:: 2?321, Zarate, Cyhalcthrin

DY NUMBER{S): CR1690

20RT NUMBER: CTL/P/1149

SNSCR: ICI, PLC, Plant Protection Division, Fernhurst, Haslemere, Surrsy, UK

STING E‘ACE[LIT‘.’: ICI PLC, Cntrl. Tox. Lab., Alcerly Park, Macclestield, UK

JLE OF REPURT: P¥321: Acute Lermal Toxicity
"HOR(S): JE Barber

XORT ISSUED: 1/11/85 -

INTIFYING WOLIME: Vol. II, Section C, Ref. 2C

CLUSICN: The acute dermal LDgg's are 632 (approx. 3UU-900) mg/kg for males
5 696 (309-1169) mg/kg for females.

oxicity Category: II
lassification: Core Minimum

TERTALS AND METHCIS:

Chemical:

The sample of PP321 was obtained from ICI PLC, Plant Protection 2ivision
and had a ourity of 92.6%. The CTL reterence nuwer was Y(2537/001/003.

Animals:

Alceriy Par< SPF albino rats were supplied oy the Animal Breeaing Unit
otf ICI PLC, Pharmaceuticals Vivision., Their ages ranyea from © o 10
weeks and —neir weights rangec Zrom 162-247g for males and 126—:i:Zg for
temales.

ZrotocoLl:

Tive maie znd five female anima.s were usea per aose level {300, »JU,
200 a2 1200 mg/kg were tssteqa). The nalr Lram ihne JorsQo—lLinDar

1

r
regizn of =ach anlmal was remcvec 16-3< nours prior mo treatment.
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The =ast material was made into a maste with rrovisne Tiveol 0.05 mi)
af;:d aopiied 0 a match which w@ms in turn appiied o =2ach shorn back for

24 hours with adhesive impermeabie oolvethyiene tape. 31t the end of

the 24 nours, the materiai was removed and the skin cleansed with water.
The animals were observed for signs of systemic toxicity 2-4 hours

after appiicaticn and once or twice daily up to day 15. The animals

wers weiched on davs 1, 3, 6, 8 and 15. !hon tarminaticn, 2il animals
were xiiled with halothane 3P and necroosied for macrdsconic abnormaiities.

1

Results: {

The dose level of 750 mg/kg was administered to five male rats only and the
dcse level of 1200 mg/kg was administered to five female rats onlv. Simms
of systemic t: lcity were cbserved in all animals. These included decreased
activity, tipt-e cait, splaved cait, loss of stabilitv, dehw3ration, signs
of urinary incontinence and upward curvature of the spine. Animals generaily
did hot recover until after day 19. No macroscopic sions of *oxicity were
detected in any of the animals wrich were exarined bv necrcrsv. The acute
dexmal LDgg values were calculated to be 632 (300-90C approx.) mg/kg for
-males ard 636 (309-1169) mg/kg for females. The 953 <ocnfidence limits were
represented by the hidhest dose with zero mortality and the lowest dose
with, 100% mor-ality.

Discussion:

The clinical signs are consistent with nyrethroid toxicity. There were two
deviations from the EPA Guidelines: the age and weicht rance of the animals
was quite wide ard was slichtly lower than the recowrended =iue ard

several dose levels contained oniy one sex (probably chosen Hecause of sex
diFferences in toxicity}. In adfition, the 95% confidence “mits had o bhe
aporc.imated using the hichest dcse levels with 02 mortalitiss and the
lowes* dose levels with 100% mortaliities. The study is classified as Core




Reviewed dy: Pamela Hurley

Section 2 , Tox. Brancn  {TS-769C)

Secondary Reviewer: Edwin Budd

Section 2 , Tox. Branch (TS-769C) 0051 04

DATA ZVALUATICN REPCRT

! . i - . —
STUDY TYRE: Dermal Irritaticon 31-3 (rabbiz} 0X. THEM, NO.: Z71F

725C

ACCESSION NUMBER: 259805

t
TEST MATERIALS: [(RS)-a-cyanc—3-phenoxybenzyl(iRS)-cis=-3~(z=-2-chloro-3,3,3-
trifluorcprep-i-enyl)-2,2-1imethylcvcloprepane carboxvlate]

SYNONYMS: Cynalothrin and 22321 (Karate, an enanticmeric pair of Cyhalothrin}

STUDY NUMBER(S): EB2430

REPORT NUMBER: CTIL/P/1139

SPONSOR: ICI PLC, Plant Prctection Division, Surrey, UK

TESTING!FACILITY: ICI PLC, Cntrl. Tox. Lap. Macclesrield, Cheshire UK

TITLE OF REPURT: PP321 and Cyhalothrin: Skin Irritation Study

AUTHOR(S): Victoria Pritchard

REPORT ISSUED: 1/11/85

IDENTIFYING WLUME: Vol. II, Secticn C, Tab 3C

CONCLUSION: Neither Cyhalctmrin nor PP32l is irritating to the rabbit skin
after 4 hours expcrurae.

Toxicity Category: IV

Classification: Core Minizum due to the applicaticn or the two compounds on
the same znimals.

MATERIALS AND METHCDS:

The sample of PP321 .ref. Pi3) hac a purity =f 96.5% (w/w) and the
sample or cynalothrin (ref. 2X8) nad a purity of 92.9%. The camples
were suppliea by ICI 2LC, Plant Protection Ciwvision, Berkshire, UK.
The CTL reterences numpers were YCZ537/U01/CUY ana YOOLUZ2/Ul0/U22 for
PP32l ana Cynalothrin respectively.

Animals:
Female New Zealand wrnite albino racbits were supplied by Meller Raboits,

Chadderton Heignts, Tnaccerton, Nr Olcham, Greater Manchester, UK.
They were zced betwe=n 1. and 17 weeks and weighed 2.22-3.46 Xg.
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Srotocol:
!
Muentcy-four hours pricr Do test, » 2nimals weres shaverd with vetsrinary
zlippers. 2P321 (apprex. 500 mg) was moistened to a paste with
distilled water and applied to the test site (25mm x 25mm) on the left
flank. 0(ndiluted cvhalethrin was weiched onto a piece of surgical
‘gauze (approx. 500 mg liguid) and anplied to a similar area on tae
ricnt flank of each rabbit. Both sides were covered with surgicai
gauze, surgical tape and a piece of impermeable rubber sheeting wrapped
with adhesive impermeable polyethylene tape. The sites were expcsed to
ithe test materials for four hours, after which the dressings were removed
‘and the sites were cleansed with methylated spirits and water and dried.
Twenty hours after removal of the dressings, plastic collars were fitted
to all of the animals. Edema and erythema were assessed using the
Draize method at 1, 20, 44 and 68 hours, and 5, 7, 9 and 14 days after
removal of the dressings. The scores were calculated separately for

i each flank of each animal.

RESULTS:

No -erythema was observed for either PP321 or Cyhalothrin. For PP321, slight
edema was seen in 4/6 animals the first hour after application. It disabpeared
by 20 hHours. For Cyhalothrin, slight edema was observed in 5/6 animals the
first hour after application. Very slight edema remained by 20 hours and had
disappeared by 44 hours in 2/6 animals. The mean erythema scores for both
compounds was zero, the mean edema score for PP321 was zero and the mean edema
score for cyhalothrin was 0.1. Both compounds were classified as non-irritating.

DISCUSSION:

applying two compounds at -he same time to the same animal is not usually
acceptable. However, in this case it is accepted because Karate is a more
purified form of Cyhalothrin and because neither is irritating. As a result
of this unusual procedure, control areas were not available for observaticn,
but since neither was irritatim, they served as their cwn controls. 1In
addition,. “his study is verified bv the results of an earlier study conducted
on Cyhalotrrin by the same carpanv.




Reviewec oy: Pameia Hurley
Section 2 , Tox. 3ranch {TS-769C) o
Secondary Reviewer: Edwin Budd 005104
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| CATA EZVALUATICON REPCRT

STUDY TYP‘.-‘.: 3kin Zensitizacion 31-5 (quinea 2ig) TCX. CHEM. NO.: 725

i
SCCESSTION] NIMBER: 259805

TZST MATERIAL: (R+b)—a—r~vano—3—(pneﬂoxvphenyl\ methyl (1S+1R)—cis-3-(Z-2—cnlorc—
3737 3-trifluoroprop-l-enyl)-2, 2-dimethylcyclopropanecarooxviate

i

szmwyps! Larate, PP321

STUDY MUMBER(S): GG2940

KEPUORT NUMBER: CTL/P/lU54

SEUNSOK: ICI PLC, Plant Protection Divisicn, Haslemere, Surrey, UK

TESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alcgerly Park, Macclestield, UK

TITLE OF REPORT: PP32l: Skin Sensitization Study

AUTHOR(S): Victoria K. Pritchard

REPORT ISSUED: 7/17/84

IDENTIFYING VOLIME: Vol. II, Section C, Tab 4C

CONCLUSION: PP321 does not appear to be a sensitizer under the conditions of
this biocassay.

Classificarion: Core Guideline

MATERIALS AND METHODS:

Chemical:

PP321 was supplied oy ICI 2LC, Plant Protection Division, Berkshire, UK.
It contained 96.3% pure sunsx:ance (w/w), had a sample ref. % D3232/11 and
a CTL reference % ¥02537/001/013.

Animals:
Male Dunkin Hartley albino guinea pigs were supplied by the Animal Breeding

Lnit at ICI PLC, Pharmaceuticals Division. Algerly Park, Cheshire, K,
Trey weighea petween 315-455 g and were aged between 4—7 weeks.



‘None of the test animals responded following

pP321 does not appear to o°e

3
i

Pratoctlis

-

%

rasted as a 3% {W/V) solution in corn oil, and as 2 s
Freund's complete adjuvanc (1l:l) in the

as a 1% (w/v) soluticn in corn oil in the
topical induction phase, and as a 1% (w/v) solution in corn 51l in the
challenge. The dose levels for each phase of the main studv were determined
by, a 'sighting' study. Thirtv suinea pigs were used for the main stuay,

20% tast and 10 control. For the induction phase, hair was removed from
each animal and a row of 3 injections (0.1 ml eacn) was made —-n each side

of the mid-line. The injections were:
1) Freund's complete adjuvant plus corn oil in the ratio 1:1
2) a 5% (w/v) solution of the test substance in corn oil

3) a 5% (w/v) solution of the test substance in a 1l:1 preparation of

- Freund's camplete adjuvant plus corn oil
dne week later, the scapular area was clipped again and treated with a
topical application of the test substance as a 1% (w/v) solution in corn
oil. The solution (0.25 ml) was applied on filter paper and held in
urgical tape. The tape was covered by a strip of adhesive

place with s r
1f-adhesive PVC tape and kept in place for 48 hours.

bandage and se
controls were treated in the same manner except that they were induced by:

1) Freund's complete adjuvant plus corn oil in the ratio 1:1

2) corn oil

3) Freund's camplete adjuvant plus corn oil in the ratio 1l:1
The topical applications followed the same procedure as for the test
animals except that corn oil only was applied to the filter paper.

PP321 was
(wsv) solution in corn oils
intrademal induction nhase;

2 weeks after topical induction, an area on
sne Flank of each animal was clipped with veterinary clippers and a 13
(w/v) solution of the test substance (0.05 ml) was applied %o filter
paper which was subsequently placed on the animals for 24 hours with an
occlusive dressing. Erythemous reactions were evaluated 24 and 48 hours
post removal of the éressings. The sensitization response was evaluated
by subtracting the percentage of control animals that responded from the
nercentage of test animals that responded and compared with the classifi-

cation scheme of Magrusson and Kligman (maximizaticn methodl.

For the challenge ophase,

RESULTS:

challenge with PP321 as a 1%

(w/v) solution in corn oil. It was not considered to me a sensitizer in this

case.

DILSCUSSICN :

a sensitizer under the conditions cf tnis bicassay.

005104




Reviewed by: Pamela HSurley 005104
Segtion 2 , Tox. Brancn (TS-769C)

Secondary Reviewer: Zdwin Budd

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

DATA SVALUATION REPORT

i
!
i
!

STIDY TYPE: ZEve Irritation 31=4 {raobit! TOX. CHEM. NO.: T25C

ACCESSION NUMBER: 259805

TEST MATERIAL: (R+S)-a-cvano-3-{phenoxvphenyl; methyl {1iS+IR)-cis-3-{Z-2-chioro-
; 3,3,3-trifluorcprop-l-enyl)-2, 2~aimethylcyclopropanecarboxviate

SYNONYMS: Karate, Cyhalothrin, PP321

STUDY NUMBER(S): FB3152

REPORT NUMBER: CTL/P/1207

SPUNSUR: ICI PLC, Plant Protection Division, Surrey, UK

TESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alderly Park, Macclestield, UK

TITLE OF REPORT: PP32l: Eye Irritation Study

AUTHOR{S): Victoria Pritchard

REPORT ISSUED: 1/29/€%

IDENTIFYING VOLIME: Volume II, Section C, Tab 5

CONCLUSION: PP32] is classified as a mild irrizant to the rabbit eye.
Toxicity Category: II
Classificaticn: Core Guideline

MATERIALS AND METHODS:

Chemical:

The sample was supplied by ICI PLC, Jealott's Hill, Bracknell, Berksnire,
UK and nad a purity of Y6.3% (w/w). The ref. # was P13, D3229/11 anc the
CTIL reterence % was YUz2537/0Ul/014.

Animals:
Maie New fealana albino rapbits were supplied by Racking ana Churchili,

Wyton, Cambricgesnire, UK. They were zgea petween 1l ant 17 weeks and
welghec setween 2.39-3.865 g.
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| Pvotecois

3ix rapbits wer:2 used Zfor the fest. Approximatalv 100 ng of the zest
substance was appiied into the conjunctival sac of the left eye «f each
animal. The richt syes wexe used as controls. The initial main reaction
was assessed using a S~point scale. Two hours afrsr tyreatment, a .cocal
anaesthetic was given %0 2 rabbits. The aves of ail animals were sxamined
accerding to the Draize scale at 1-2 howrs, 1, 2, 3, 4, 7, 10 or 11 days
{2 ardmais), 13 {1 animal} and 17 (1 animai) days after treatment. A
modified form of the Kav and Calandra system was used to interpret and
classify the scores. Fluorescein staining was used on days 1, 2, 3, 4,

7, 13 and 17 as an aid in the assessment of corneal damage.

RESULTS::

1

Practically no or slight initial pain was observed immediately after application
of the test substance. Approximately 1/4 of the substance was displaced fram
the conjunctival sac of all the rabbits after application. One hour post
application, conjunctival effects were noted in all animals which consisted

of slight or moderate redness, slicht or mild chemosis, and slight or severe
discharge. Two days fcllowing treatment, slight or moderate redness, slight
chemosis and slicht discharge were present in all animals. By day 4, 4
animals had recovered ard the remaining two animals had slight redness which
disappeared by day 10. Possible paraesthesia effects were noted in all
animals during the first 24 hours of the study. A local anaesthetic was.
administered to 2 animais in order to alleviate their discomfort, however,
little change was ckserved. Additional effects indicative of irritation

were chserved during the study and included: erythema cn the upper and/or
iower eyelids, cohwoluted eyelids, thickening of the evelids and scabhing of
the periorbital skin mrobabiv due to rubbing of the eves. PP321 was classified
as a mild irritant to the rakbit eye (class 4 on a 1-8 ooint scaie).

DISCUSSION:

Yo effects were chserved with either the cornea or iris. The maximm mean
total score for the conjunctiva was 11.3 at 1-2 hours. The score decreased
to 0.3 by day 7. On the Xay and Calandra scale, this campound is classified
as a mild irritant. The toxicity category is IT.
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i DATA ZVALUATICN REPCRT
i
STUDY TYPE: =cute Sral + Dermai 3i~i + 31-2 (rat} TOX. CEBEM. #0.: 725C

ACCESSION NMBER: 259805

TEST MATERIAL: (R+S)-cyano—-3-(phenoxyphenyl) methyl (iS+1R)-cis-3-(Z-2~chloro-
3,3, 3~triflucroorop-l-enyl)=2, 2-::methvlcvcloorooanecarboxvlate

H
SYNCNWMS: Karate, Cyhalothrin, PP321

STUDY NUMBER(S): AR3617 and CR1933

REPORT NUMBER: CTL/P/1270
w: ICI 2LC, Plant Protection Division, Surrey, UK

TESTING FACILITY: ICI PIC, Cntrl. Tox. Lab., Alcerly Park, Matclestield, UK

TITLE OF REPORT: PP321l: Acute Oral and Dermal Toxicity of An Oll—Based E‘ormulatlon
to the Rat

AUTHOR(S): Victoria Pritchard
REPORT ISSUED: 4/24/85

IDENTIFYING VCLLME: Vol. II, Section C, Tab 6C

CONCLUSION: Acute oral LDgg 64 mg formulation/kg (males), 101 (75-213) mg
formulacion/kg (females); acute dermal LDsg » Zml formulation/kg

Toxicity Category: II for oral and III for dermal

Classification: Core Minimum for the acute oral study and Core Guideline for
the acute dermal study.

MATERIALS AND METHOLS:

Chemical:

The test sample was obtained from ICI PLC, ICI Americas Inc, Goldsboro,
NC. The reference #'s are: 193/17B, formuiation ref. GFU383C, CTL ref.
¥04443/001/001. The purity was reported to be 13.1% (w/w) PP321.

Animals: f

Alderly rPark SPF albino rats were suppliec oy the Animal Breeaing Unit,
ICI ¥IC, Pharmaceuticals Div., Macclestield, UK. The rats were bet:

11l weexs old and welghea petween 231-293g for males and between 184-221
for fzmales.

.7-
4
3
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| Protocol:

RFSULTS:

Acute Jral Toxicitv:

Five males arnd 5 females per dcse level were used for the test. The
dcse levels were 52, 75, 110 and 213 mag formuiation/kg. The formuiation
was givan as a dilution in deionized water. The animais were observed
for siuns of toxicity once between 30 and 20 mimutes, “etween 3-5

hours and once daily posi dosing, @ to day 15. They wers weidghed on
days -1, 1, 3, 5, 8 and 15. Animals dieing in extremis and those

%illed at termination were all examined by necrcpsy for any macros=opic
abnormalities.

Acute Dermal Toxicitv:

Five male and 5 female rats were used for this studv. Sixteen to 32
hours prior to application of the test substance, hair was removed
fram the dorso-lunbar region of each animal. The maximum dose of 2
ml formulation/kg was used for this study. The formulation was kept
in contac: with the skin for 24 hours by means of occlusive

“dressings (aluminum foil patch and adhesive impermeable polyethylene
tape). At the end of the exposure pericd, the site was cleansed with
wamm water ard dried. The animals were observed for signs of toxicity
once between 1 and 2 hours after application and then once daily up
to day 15. They were weighed immediately before application arnd days
3, 8 and 15. All animals were examined by necropsy for any macroscopic
abrnormalities.

Acute Oral Toxicity:

Deaths occurred within 2 days of dosing. All the females died at the top
dose and none died at the 2 lowest doses. The acute oral LDgg values

were calculated to be 44 mg formulation/ka “or males (no confidence limits
estimable due to the mattern of mortalities) and 101 (75-213 aporox.) mag
formulation/ka for femaies. Signs of “oxicity became apparent between

3-5 hours post dosing and all swrviving animals except cne 75ma/kg female
had recovered by day 8. The following sidns of toxicity were noted:
ataxia, reduced stability, chramodacryorrhea, lacrimation, piloerection,
salivation, urinary incontinence/signs cf incontinence and upward anxvature
of the spine. No macroscopic abnormaiities were detected at necropsy.

Acute Dermal Toxicitv: . A

One female was killed in extremis on day 4. The acute dermal IDgy for

beth males ard females was calculated +o be in excess of 2 mi Sormulation/kg.
Signs of toxicity appeared within 24 hours and sersisted up to day 3.

The signs were similar to those ncted in the acute zral study. The

females were slightly most sensitive than the males. Sidns of moderate

skin irritation were also nctad: =2rvthema, Jesquamation, zdema, thickerirg,
wrinkliing, necrcsis and scabbing. Yo mRCrcscopic abnorrmaiities were
detectead at necroosy. : '

o
Ui
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DISCUSSICN:

! The mortality data for the acute o tudy orawvented accur=zc2 calculations
'
-

e =
>f zhe 353 confidence limins for =he LDzp's.
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-~ e




wed DYy: Pamela Huriey
.on 2 . Tox. Branch (TS=-769C;
wary Reviewer: Edwin 3uaa 0051 04
.on 2 , Tox. 3rancn ‘TS-769C;
§
! CALA EZVALUATION REPOKRT

j . . R . -
STUDY TYPE: Jermal Zrritation 31-3 (raobit; TOX. CHEM. NOe.: T2EC

ACCESSION NUMBER: 259805

TEST MATERIAL: (R+5)-a-cvano-3-(phenoxyphenyl, methyl (1S+iR)-gis-3-(Z-2-chloro-
i 3,3,3-trifluorcoprop~l-enyl -2, 2—dimethvicyclopropanecarboxylate
SYNONYMS: PP321, Karate, lyhalothrin

STUDY NUMBER(S): EBZ657

REPORT NUMBER: CTL/P, 1265
il

SPONSOR: ICI PLC, Plant Protection Division, Surrev, UK

TESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alderly Park, Macclestield, UK

TITLE OF REPORT: PP32l: Skin Irritation of an Oil-Based Fommilation to the Rabbit

AUTHOR(S): Jeanette E. Baroer

REPORT ISSUED: 6/4/385

IDENTIFYING VOLUME: Vol. I, Section C, Tab. 7C

CONCLUSICN: The PPZZL Zormwlation Is extremely LrriIating oo £3CDLt skin uncer
. the ccncicicns of this study.

Toxicity Category: I
Classification: Czre Guideline

MATERIALS AND METHCLS:

« "Chemical:
The sample was cbtzined from ICI PLC, ICT smericas Inc, Goldsboro, NC.
The stated curity «as 13.1% (w/w) and tne refersznce ='s were as follaws:
batch ref. 123/17B, formulaction ref. GFU 38IZC, TTL r=f. 704443/001/001.
It was an amcer cclored licuid.

Animals:
Female New Zszlana z21bino raocbits were suppliec v Hacking and Churchill,

Apbots Riptcn Xcad, Wyton, lampridgesnirs, oX. The znimals were aged
cetween 1. znc 17 wveeks anc welgheg oetween 27iz-3877 3.

[QR
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surgical gauze, surgical tave,
polvethylene tape. After 5 hours the Jressing vas remcved and the test
site was cleansed with warm water and Jried. The Jeqrss >f 2rythema and
edema was assessad using the Draize scale 3t avcroximan=2iv 1, 15, 18 and
"3 heours, and 45, 19, .3 and 17 days after vemoval of the dressincs.

RESULTS:

One hour after removal of the dressings all of the animals had moderate

to severe erythema which intensified to severe erythema by Zay seven {six
days after removal of the dressing). Five of the six animals recovered

by day 11 and the remaining animal recovered bv dav 14. Ore hour following
ramoval of the dressings, all of the animals had slight or moderate edema.
At the 49-hour reading this had intensified to severe edeme in 5/6 animals
ard to moderate edema in 1 animal. By day 7 no edema persisted in any of the
animals. All of the animals had either slight, moderate or severe desquamaticr,
5 had slight or moderate thickening (this obscured the scoring of the edema
at the 72-hour reading in 2 animals), 5 had slight or moderate cracking, 3
had pale scabs and one had bite/scratch marks at the edge cf the site. Two
animals had recovered by the end of the observation period {17 days after
removal of the dressimgs), but slight desquamation remained in the rest of
the animals. The mean erythema and edema scores were calculated to be 3.3
ard 3.4 respectively. Signs of severe irritation were seen Zduring the studv.

DISCUSSION:

when the scores are averaged for the 24 hcur and 72 hour rzacings ‘Drzaize
nethod), the mean scores are 3.1 each for =dema and eryrhemz=. The sccres
~suoted in the Results Section are averages for all the rsacdimas. The >rimars
Trritation Index based on the Draize method is rated as sew=rely irritating.
Tre Primary Irritation Index based on the scores given in t-e submissicn is
rated as 2xtremely irritating. The latter index is chosen -ecause the 2rthems

was still intensifving after 72 nours. The Texicity Zateccory s I o (corrosive .

.
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DATA EVALUATION XEPCRT

SIUDY TYPE: sKin Sensitization 31-6 {G. Pig) TOX. CHEM. 0.: T23C

e LB LA S @ 7 et

ACCESSION NUMBER: 259805

JEST MATERIAL: (R+S}—a—-cvano-3-(pnenoxyphenyl) methyl (lS+IR)-cis-3-{Z-2-cnlcro-
3,3, 3-trifluoroprop-l-enyl)-2, Z—dmethvlcvc.Lonrcsanecamom-;x:=

SYNONMS: Karate, PP321l, Cyhalothrin

STUDY NUMBER(S): GG3112

2EPORT NUMBER: CTL/P/1255
SPONSOR: ICI PLC, Plant Protecticn Division, Surrey, UK

"ESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alderly Park, Cheshire, UK

YITLE OF REPORT: PP32l: Skin Sensitization to the Guinea Pig of an Oil-Based
Formulation

JTHOR(S): Victoria Pritchard
EPOKT ISSUED: 4/18/85 ‘

"LENTIFYING VOLUME: Vol. II, Section C, Tab 8C

ONCLUSION: The PP321 formwulation is a mild sensitizer uncer tne ccnaiticns 2=
the study.

Classitfication: Ccrz Minimum

ATERIALS AND METHCLS:

Chemical:

The test sample, an amber-colored liquid, was suppliied ov ICI ?PLC, ICZ
Americas Inc., Goldsboro, NC. The purity was 13.1% (w/w) ana the reference
#'s were: 193/17B, formulation ref. GFU383C ard CTL ref. Y04443/001,001.

Animals:

Male and female [Dunkin Hartly albino guinea pigs were suppliec v the
Animal Breeding Cnit, ICI PLC, Pharmaceuticals Div., alcerly Zarx,
Macclestield, Chesnire, UK. They were aged Detween -11 weeks and welghec
between 384-422 7. !
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2rotocol:

The formulzcion was zastaed for sensinizing capabilities Sy the wethod of
Ruenler. The dose lavels for the challenge and induction phases of the
study were determined by a 'sighting® study. A group of thirty male
Juinea pigs were selected for the main studv, 20 kest and 15 control
animals. For the induction phase of the study, an area on the scapular
reqion of 2ach animal was clipped free of hair and treated with 2 topical
applicacion of 0.4 ml of the undiluted fommulation. The formulation had
been applied tn a lint pad and covered with acdhesive tape, achesive handzge
and PVC tape. Coutrol animals were treated identically but without
application of test material. The induction period was repeated at the
same site during a two-week period for a total of 3 six--hour exposures.
The interval between exposure periods was 7+/- 1 day. The irritation
response was noted 24 hours after removal of each patch and before
application of each subsequent patch. The animals were then left untreazed
for 2 weeks prior to the challemge phase. For the challenge phase,

areas on both flanks of each animal were clipped free of hair. On the lef:
flank, 0.2 ml of a 10% (w/v) dilution of the fommulation in deicnized
water was applied and on the right flank, 0.2 ml of a 1% (w/v) dilution

of the formulation in deionized water was applied. The application was
onto a lint pad which was attached to a piece of rubber sheeting. Both
were secured by adhesive impermeable polyethylene tape for six hours.
Erythamatous reactions were quantified using a preset scale 24 and 48 .
hours after the removal of the dressimgs. The percentage of the control
animals that responded was subtracted from the percentage of the treated
animals that responded. Five days after the initial challenge, the
animals were rechallenged using 5% (w/v) and 1% (w/v) concentrations.

The formulation was applied to different sites than those used for the
initial challenge. A fresh group of Z2n female control animals was used
for the rechallemge.

ISULTS:

Scattered mild or moderatz diffuse redness was seen in 15/20 test animals ard
scattered mild to intense redness was seen in 7/10 control animals zfter
challemge with 10% (w/v) Zdilution. Scattsred mild redness was seen in 7/20
test and 1/10 control animals after challenge with 1% dilution. The net %
response for the 1% dilution was 25% (a mild sensitization response). Witn
the 5% (w/v) dilution, scattered mild or intense redness was seen in 9/10
animals and in 2/10 control animals. In zhis case as well, the authors
calculated the rssponse to be 25% {(a mild sensitization response). Sollowing
rachallerge with a 1% dilution (w/v), 1/10 animals responded with scattered
mild redness and no controls responded. The authors calculated the -2sponse
to be 5% (weak sensitization response).

[4%]

[P
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VEVES B

TSCUSSTON:

The 2ackground irritation in concrol animals hinders the charzczarization oI
sensitization. The response that appears :to Ze the most Jseful is the one
observed with the 1% dilution on the £irst challenge. The excessive irritation
in the control animals with the 10% dilution confounded the resuits. Also, since
the rechallenge with 5% amd 1% dilutions used fresh controls ‘{Z=zmale animals
whicnh did not match the maje animals}), this osart of the studv Is ot

useful either. Therefore, the Zormulation is considersd o tce = mild sensizizer
under the conditions of this studv {(results obtained frcm the % challenge!l.

3
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DATA EVALSATION REPCORT

STULY T¥PE: &=zve irritacicn dl—¢ {rabbic; TOX. CTHEM, NCe: TZEC

ACCESSION NUMBER: 259803

TEST MATERIAL: (R+5) ~a-cyanc—3—(phenoxyphenyl) methyl (1S+1R}-cis=3—( Z-Z-cniore-

354, 3-=riflucrsprop-l-enyl)-2, 2—dimethylc: cloprcoanecarsoxylate

-

SYNONYMS: Pp321, Karate, Cyhaiothrin

STUDY NUMBER(S): 8333g

REPORT NUMBER: Not given

SPONSOR: ICI Americas, Inc., Wilmington, Delaware

TESTING FACILITY: Food + Drug Research Labs Inc., Waverly, N.Y.

TITLE OF REPORT: Primary Eye Irritation Study of PP321 EC in New Zealand White
Rabbits

AUTHOR(S): E. Reagan, P. Beccil

REPORT ISSUED: 12/18/84 -

IDENTIFYING VOLIME: Volume I1Z, Section C, Tab Ref. 9C

CONCLUSION: Moderately irritzting to urwashed eyes and milaly trritating to
washed eves.

Toxicity Category: II
Classification: Ccre Minimurn

MATERIALS AND METHOLS :

chemical:

pP32]1 EC was tested. No information was given cn the Zormulaticn. The
reference %'s were: SORL Test article ID: 84-UB829, Spensor ID: 2P32L EC,
GFU383C, 193/17B. The same reference aumpers were given for a <cermal
irritation study concucted six months later in 2 qdiftersnt laccratcry.
Therefore, it is assumed :that the concentration of the zactive ingredient
in the formulation is approximazely 13.1%.

Nine young acdult New Zealand white rabbits were obtained fram _aCrosse
Industries, Inc., Screnectady, Mew YorX. Their weignts ranged Irom 2.44 -
3.25 kg. There were 3 males ard 6 females.
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a4 volume of 0.1 ml of the tast article <as tastilled in one conjunczival
sac of each ranbit. Thrge ayes Jers irrigated with physiological 3aline
30 seconds after instillation of the test article. The eyes wers axamined
and the grade of ccular reaction for each animal was recorded aczording

ro the method of Draize at 1, 24, 48 and 72 mours post treatment and on
days 4, 7, 10, 13, 164 19 and 21. Classification was based on the one
animal from each group with the most severe ocular response.

RESULTS:

The highest mean irritation scores were 20.7 for unwashed eyes and 16.3 for
washed eyes. The unwashed eyes were classified as moderately irritating and
the washed eyes were classified as mildly irritating. The toxicity categocy
for unwashed eyes is II.

DISCUSSION:

This was a poorly reported study. The purity and other information on the
test article was not reported. The weight range of the animals was not
reported up front.. All the individual weights were in the appendix. The
mean irritation scores were reported for each time point, but there were no
summaries given for each of the parameters evaluated. Only raw data was
given. More information on the test substance needs to be submitted.

Cad
[N
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DATA EVALUATICN REPCRT

STUDY I¥YPE: acure Innalation 31-3 {(rat) TCX. CHEM, NQ.: Ti3C

ACCESSION NUMBER: 259805

TEST MATERIAL: (R+S)=-a-cyano—3=(pnenoxypnenyl) methyl (lS+iR)-cis-3-¢2Z-i—-cnlcro-
3,3, 3-"rltluoroorop—l—enyl;-4,2-Jm1et:nvlcvc-coroz.anec.zr" xyvlata

SYNCNYMS: <arate, PY321, Cyhalothrin

STULY NUMBER(S): HROS63

REPORT NUMBER: CTL/P/1358 -

SPONSCR:  Not given

TESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alderly Park, Macclesfield, UK

TITLE OF REPORT: PP321: 4 Hour Acute Inhalation Toxicity Study in the Retc of
a 13% EC Formulation

AUTHCR(S): AM Currxy and IP Bennett

REPORT ISSUED: 8/9/85

IDENTIFYING VOLIME: Volume I1I, Section C, Tab 10C

CONCLUSION: The LL50 s are as follows: males ~ 0.315 mg/1; Zemalss - 2..73

u
8
y=

Texacity lategory: I
Classirfication: Core Guideline

MATEXIALS aND METHODS:

~hemical:

The test substance was supplied by ICI Americas, Golcsborc, NC. Zt was a
darx straw-colored liquid and contained 13.1% w/w PP:2l. The rerzrencs
#'s are as follows: Formulation # GFU 383C, Div. Ref. # sa 31,83, ZTL
Ref. # Y04443/001/504-4.

2nimals:

Twenty-five male and 25 female SPF Alpk/AP (Wiséar-de:ivec} L3TS -ere
supplied by Alderly Park, Cheshire, UK. They were approximatalyv ~ wee<s

old and had the following body weight ranges: males ~ 200-221; Zfe—=les -
189-218.
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Protocol:
Five animals of 2ach 3ex wers tested per dose Lswml, The target concen-

trations of 2P321 were set at 9, 3, 25 and 100 'r:/rr' Animals wers
exposed to the test marerial for 4 hours. Aercsols of the formulation wers
generated by passing clean, dry air through a Wrights Nebuliser containing
the formulation. The nominal atmospheric concencrations were calculated
from measurments of zhe weight loss of the formulation used. Particulats
concentrations were measured gravimetrically, close £o the animals’
oreathing zone at various intervals during the exposure. The aerodynamic
particle sizes were measured once during exposure with an Anderson mini
sampler. Animals were axposed nose-only in restraining tubes. Bodyweights
were taken on days -1, 1, 28 and 15. All animals were subijected to a
macroscopic post-mortem examination. _

RESULTS:

Nominal concentrations were as follows: 15, 89 and 241 'ng/m3 for 5, 25 and
100 ng/m3 respectively. me analyzed PP321 concentrations were 3.6 +/-0.8,
25 +/-13 and 68 +/-26 ng/m for the 3 target concentratlons respectively.
The l’.Cso values were calculated to be 41 (25-68) mg/m~ for males and 23 (3.6-
68) mg/m for females, corresponding to 0.315 mg/1 for males and 0.175 mg/l
for females. At the top dose animals showed respiratory abnormalities
{gasping), central nervous system activity (reduced reflexes) and comwulsions.
Six of ten animals at the highest dose level died during exposure to the test
substance. The rest in that dose group and 2 females at the next level down
were killed in extremis shortly after the exposure period. These also showed
a pronounced effect on the nervous system. At the lowest dose level,
respiratory irritation, piloerection and hunched posture were noted. None of
these animals died during either the exposure or the observation pericd. The
lungs of the animals that 2ither died during exposure or were sacrificed
shortly thereafter were heavier than normal for this age group. Yo treatment
related effects were seen in animals which survived to day 15.

All the test atmospheres had inspirable (<15um AED) content >20% and the active
ingredient accountad for approximately 18% of <he :sital oarticulate concentration.
There was little residual =ffact.

DISCUSSION:

This appears to be a well-run study. The mortality pattern in the nales made
it difficult to predict the 35% confidence intsrvals. Animals died only at the
top dose.

3
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