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Foreword

The regigration of the end-use product Demand CS, containing the insecticide active ingredient
lambda-cyhaothrin, for the control of structural pests (e.g., cockroaches, ants, carpenter ants) asa
perimeter treatment around buildings (e.g., resdentid, farm, office and commercid Structures) and asa
crack and crevice treetment in non-residentia buildings and non-passenger areas of transport vehicles
(e.g., arcraft, boats, trailers, train cars, trucks), is proposed by Syngenta. The active ingredient is
currently registered in Canada for the control of certain insect pestsin agricultura commodities.

Hedlth Canada s Pest Management Regulatory Agency (PMRA) has carried out an assessment of
available information in accordance with Section 9 of the Pest Control Product (PCP) Regulations and
has found it sufficient pursuant to Section 18b), to dlow a determination of the safety, merit and vaue
of Demand CS. The PMRA has concluded that the use of Demand CS in accordance with the label
has merit and value consstent with Section 18c) of the PCP Regulations and does not entail an
unacceptable risk of harm pursuant to Section 18d). Therefore, the PMRA is proposing the full
registration of Demand CS under Section 13 of the PCP Regul&tions.

The PMRA will accept written comments on this proposa up to 45 days from the date of publication of
this document to alow interested parties an opportunity to provide input into the proposed registration
decison for this product.

Proposed Regulatory Decision Document - PRDD2003-03



1.0

2.0

3.0

4.0

5.0

6.0

Table of Contents

The active subgtance, itspropertiesand USES . . . . ... ..ot
1.1  Identity of the active substanceand impurities .. ............. .. ...,
1.2  Physcd and chemica propertiesof end-useproducts .. .....................
1.3  DEAISOf USES ..ot
Methods Of analySIS . . ..o
21  Mehodfor formulaionandyds .......... ...
Impact onhumanandanima hedth. .. ........ ... .. ... ... .. .. .. .. ... ... ..
31 Integrated toxicological SUMMEAY . ... ..ottt
3.2  Deermination of acceptable daily inteke (ADI) .. .......... ... ... ...
33 AcuteRefarence Dose (ARID) ... oo
34  Toxicologica endpoint sdlection—occupationd and bystander risk assessment . . .
3.5  Impact on human and animd hedth arisng from exposure to the active substance
OrtOItSIMPUNLIES . . ...
3.5.1 Operator eXxposure assesSIment . ... .o it
352 BySaners. . ...
353 Workers ...
RESAUES . . o e
Fateand behaviour intheenvironment . ........... .. i
5.1  Phydcd and chemicd propertiesrelevant to theenvironment . ................
52&53 Abioticand bictictransformation ............ .. .. .. . ..
5.4 MOy ..o
5,5  Disspation and accumulation under fieldconditions . .. .....................
56  BIiOaCCUMUIAION . . . .ottt
5.7  Summary of fate and behaviour in the terredtrid environment . ................
5.8  Summay of fate and behaviour inthe aquaticenvironment .. .................
59  Expected environmenta concentration (EEC) ........... ... .. ...
EffectSOn NON-target SPECIES . . . ..ot
6.1 Effectsonteredrid organiams . ...
6.1.1 Invertebrates ........ ...
6.1.2 Wildhirds . ... ...
6.1.3 Wildmammas . ............ e
6.1.4 Vastularplants. . ...
6.2  EffectsonaguatiC OrganiSmIS . . . ..ottt ittt e e e
B.2.1 FreshWaler . ...

Proposed Regulatory Decision Document - PRDD2003-03



6.3  Effectson biologica methods of sawagetreatment ........................ 22
6.4 RiskcharaCterization . .......... ...t e 22
6.4.1 Environmenta behaviour .. .......... .. .. 22
6.4.2 Teredrid andaguaticorganisms . ...........coviiiiiennnnn.n. 23
6.5  RISKMIUGAION . ... o 24
7.0 ECaY . oo 25
7.1 EffeCtivVeness ... ..o e 25
711 Intended USe ...t 25
7.1.2 Modeof aCtion . ... ...t e 25
T7.0.3  CrOPS . ettt 25
7.1.4 Effectivenessagand pests .. ....coviii i 25

7.2 Phytotoxicity to target plants (including different cultivars), or to target
Plant ProdUCES . . ... 27
7.3 Obsarvations on undesirable or unintended Sdeeffects . .................... 27
7.4 ECONOMICS . ..ottt e e 27
75  Sudanability . ... 27
751 Surveyofdternadives ............. .. 27
7.5.2 Compdibility with current management practicesincluding IPM . .. ... ... 28
7.5.3 Contributiontoriskreduction .. ..............cco i 28

7.5.4 Information on the occurrence or possible occurrence of the

developmentof reStance. . .. ... 28
7.6 CoNCUSIONS . ... 28
7.6.1  SUMMAY . .o 29
8.0  Toxic substances management policy (TSMP) considerations ...................... 29
9.0 Proposedregulaory deCiSiOoN . .. ..ottt 30
Ligof @dobreviaions . . ... oo e 31
RE O ENCES . . . .ot 33

Proposed Regulatory Decision Document - PRDD2003-03



1.0 Theactive substance, its properties and uses

1.1  Identity of the active substance and impurities

Table1.1.1 Technical gradeactiveingredient (TGAI) identification
Active substance Lambda-cyhaothrin
Function Insecticide
Chemicd name
1. Internationa Union of A reaction product containing equa quantities of (S)-«-cyano-3-
Pure and Applied phenoxybenzy! (Z)-(1R,3R)-3-(2-chloro-3,3,3-trifluoropropenyl)-

Chemistry (IUPAC)

2. Chemical Abstract

2,2-dimethylcyclopropanecarboxylate and (R)- a-cyano-3-
phenoxybenzyl (Z)-(1S,3S)-3-(2-chloro-3,3,3-trifluoropropenyl)-
2,2-dimethylcyclopropanecarboxylate

[10(S*),3c(2)]-(£)-cyano-(3-phenoxyphenyl)methyl 3-(2-chloro-

Services (CAS) 3,3,3-trifluoro-1-propenyl)-2,2-dimethyl cyclopropanecarboxyl ate
CAS number 91465-08-6
Molecular formula C,H1sCIF;NO4
Molecular weight 449.9
Structurd formula Chs
C-CH CH; 0O,  CN

7

CI/ . @)
AALAO RS
CHs

(S) (2)-(1R)-cis

Nomind purity of active

85.5% (limits 82.9-88.1%)

Regigtration number 24567

Identity of relevant The technicad grade active ingredient lambda-cyhd othrin does not
impurities of toxicologicd, contain any impurities or microcontaminants known to be Toxic
environmenta or other Substances Management Policy (TSMP) Track-1 substances as
sgnificance listed in Appendix Il of DIR99-03
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1.2  Physcal and chemical properties of end-use products

Tablel1.2 End-use product: Demand CS
Property Results
Colour Off-white
Odour Typica of aromatic petroleum solvents
Physcd date Liquid
Formulation type Microencapsulated suspension
Guarantee 100 g/L nomind (limits 95-105 g/L.)
Container material and Pastic235mL and 1 L
description
Specific gravity 1.026 at 20°C
pH of 1% dispersion in water 5
Oxidizing or reducing action N/A
Storage stability The product is stable for 24 months at 25 £2°C in the
commercid packaging.
Explodability Not explosive

| dentity of relevant impurities of
toxicologicd, environmenta or
other significance

Contains aformulant, Aromatic 100 at 6.79%, which is on the
EPA Lig 2 Potentidly Toxic Inerts.

1.3 Details of uses

Demand CS (Sub. No. 1999-2153), anew capsule suspension formulation containing 100 g/L
lambda-cyhaothrin, is proposed as a structural insecticide (USC #20) for crack and crevice
and barrier treatment. The product isto be gpplied at 0.03% concentration for indoor use and
perimeter barrier treetment of structures and means of transport. Demand CS can be regpplied
a 21-day intervals for indoor uses.

Demand CS (EPA Reg. No. 10182-361) is registered in the United States (U.S.) for the
control of structural pests (e.g., cockroaches, ants, flour beetles, weevils, carpenter bees),
biting/stinging insects (e.g., mosquitoes, ticks, fleas, wasps, bees) and other arthropods
(e.g., millipedes, sowbugs, pillbugs, crickets).
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2.0 Methods of analysis
21  Method for formulation analysis
Product Method Linearity Recovery | Standard deviation M ethod
range (mg) range (%) (n)
Demand EC | GC/FID | 11-33 Waived 0.78% (12) Acceptable
3.0 Impact on human and animal health
3.1 Integrated toxicological summary

Lambda-cyhdothrin is a synthetic pyrethroid conssting of two of the four enantiomeric forms of
cyhdothrin. The submisson for lambda-cyhdothrin technica included toxicity sudieswith
lambda-cyhd othrin and cyhdothrin. Core studies (chronic/oncogenicity studies, multi-
generation reproduction study in rats, teratology studiesin rats and rabbits) were conducted
only with cyhaothrin rather than lambda-cyhaothrin. The acute, short-term and genotoxicity
sudies were carried out using both cyhdothrin and lambda-cyha othrin.

At the time of the origind review it was determined that there are sufficient data to demonstrate
that the pharmacokinetics, metabolism, and toxicity of cyhaothrin and lambda-cyhdothrin are
gmilar. Removd of the other two isomers (present in cyhdothrin) did not appear to greetly
affect the overal mammdian toxicity. In short-term (90-day) studiesin rats with both
compounds there was no difference in target organs or effect levels. In dogs, dthough dlinica
sgns of toxicity were observed at lower dose levelsin dogs that received lambda-cyha othrin
for 52 weeks, compared with dogs that received cyhaothrin for 26 weeks, the pattern of
toxicity was smilar for both compounds. Therefore, it was determined that the results obtained
in the chronic toxicity/oncogenicity, teratology, and reproductive studiesin the rat with
cyhaothrin may be used to assess the toxicity of lambda-cyhdothrin. A previous Hedlth
Canada position document (identified as Pesticide Rulings Proposal) was prepared on April 25,
1996. This most recent document has been re-examined with a view toward the use currently
under congderation.

A study conducted to compare the absorption, metabolism and excretion of lambda-cyhdothrin
and cyhdothrin in the rat demonstrated that gpproximately 25 and 65% of asingle ord dose of
both chemicals were excreted in the urine and feces, respectively, within 72 hours. Levels of
radioactivity in the tissues were smilar, fat being the tissue with the highest concentration. Mgor
metabolites were smilar with both lambda-cyhd othrin and cyhdothrin, and included
cyclopropylcarboxylic acid and its glucuronide conjugate, 3-phenoxybenzoic acid, 3,4'-
hydroxyphenoxybenzoic acid and its sulphate conjugate.
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Lambda-cyhdothrin is highly acutely toxic viathe ora route of exposurein rats and mice. It is
moderately acutely toxic to rats via both the derma and inhaation routes of exposure. Lambda
cyhdothrin ismildly irritating to the eyes, not irritating to the skin of rabbits and a potentid skin
sengtizer.

Indl the acute ora, derma and inhaation Sudies, the overt Sgns of toxicity were characteristic
of neurotoxic effects associated with the synthetic pyrethroids. However there were no gross
pathologica lesons of the nervous tissues observed.

Acute toxicity data for the end-use product, Demand CS, asa 100 g/L. CS formulation and a
microencapsulated formulation were submitted. Demand CS exhibited low acute toxicity viathe
ord and derma routes of exposure, in rats and rabhbits, respectively. It was mildly irritating to
the eyes of rabbits and dightly irritating to the skin of rabbits and is a potentia skin sengtizer.
The acute inhdation toxicity study was conducted on the microencapsulated formulation only
and was found to be of low toxicity to rats.

The end-use formulation, Demand CS, contains an aromatic hydrocarbon which appears on the
U.S. EPA Lig 2 (inerts of toxicologica concern with a high priority for testing). A preliminary
examination of some data submitted in support of the formulant has not identified issues of
toxicologica concern, however the applicant should be made avare that U.S. List 2 formulants
may be subject to a data cdl-in and to disclosure labdlling in the near future.

In a subchronic (90-day) feeding study in rats with lambda-cyhdothrin, adaptive liver changes
were observed at adose of 12.5 mg/kg bw/day (no observed adverse effect level (NOAEL) of
2.5 mg/kg bw/day), whereas, in aone-year sudy in dogs, clinical sgnswhich may indicate
neurotoxicity (subdued behaviour, salivation, muscle tremors, severe ataxia and convulsions)
were observed at the highest dose of 3.5 mg/kg bw/day (NOAEL = 0.5 mg/kg bw/day),
without any corresponding neuropathology. This indicates that the dog is amore sensitive
gpecies than the rat to the toxic effects of lambda-cyhdothrin. In a21-day dermd study in
rabbits with cyhaothrin, skin irritation was the only effect observed at alimit dose of

1000 mg/kg.

In long-term rodent studies, cyhdothrin technica was not oncogenic up to the highest dose
tested in the rat or the mouse. The NOAEL in mice was 2 mg/kg bw/day based on clinicd signs
in males (piloerection and aggressive behaviour), and increases in AST (both sexes) and ALT
(females) at the next highest dose. The NOAEL in rats was 2.5 mg/kg bw/day based on adight
increase in mortaity (males), decreases in body weight gain (both sexes), dterationsin clinical
chemistry parameters, increased relative liver weight (both sexes), and increased absolute and
relaive adrend weight (femdes). Lambda-cyhd othrin and cyhdothrin were both negetivein a
battery of genotoxicity studies (in vitro and in vivo).

Proposed Regulatory Decision Document - PRDD2003-03
Page 4



In athree-generation reproduction study with cyhaothrin in rats, the NOAEL for both materna
and offspring toxicity was 0.6 mg/kg bw/day, based on decreased body weights in the dams
and pups (during lactation) observed at the next highest dose (1.7 mg/kg bw/day). There was
no indication of increased sengtivity of the young to exposure to lambda-cyhdothrin.

In teratology studies with cyhdothrin in rats and rabbits, no developmenta effects were
observed in ether species. The maternd NOAEL in rats was 10 mg/kg bw/day, based on
decreased body weight gain and clinical signs of neurotoxicity observed in dams (lowest
observed adverse effect level (LOAEL) = 15 mg/kg bw/day). The signs of neurotoxicity were
observed in two animals, between days 8-10 and days 12-18. The NOAEL for developmental
effects was 15 mg/kg/day, the highest dose tested. No significant effects were observed in the
rabbits, with aNOAEL for maternal and developmentd effects of 30 mg/kg bwi/day. There
was no indication of any increased sengtivity of the young to exposure to cyhdothrin.

In an acute neurotoxicity study conducted with lambda-cyhdothrin in rats, the NOAEL was
2.5 mg/kg bw, based on increased breathing rate observed in 5 males on day 2, and 5 females
onday 1 at the next highest dose (10 mg/kg). Clinicd sgnsindicative of neurotoxicity
(decreased activity, ataxia, reduced stability, sdivation, piloerection, tiptoe gait, upward
curvature of the spine, urinary incontinence, and (or) tremors) were observed in animals from
both sexes at the highest dose (35 mg/kg) approximately 7 hours post-adminigtration. Clinical
sggnsincluding decreased ectivity, ataxia, increased breathing rate, reduced stability and shaking
were aso observed in some animas from ether sex on days 2 and 3. All clinica sgnswere
reversble by day 5 of the study. In addition, landing food splay measurements were Satisticaly
sgnificantly reduced on day 1 for maes dosed with 35 mg/kg bw lambda-cyhdothrin. There
were no corresponding dterationsin brain weight, or gross and histologic neuropathology noted
in any of theanimas.

In a subchronic neurotoxicity study in rats, the NOAEL was 4.6/5.2 mg/kg bw/day
(maesffemdees, respectively) based on a decrease in body weight throughout the study period
observed in maes exposed to the next highest dose leve (11.4/12.5 mg/kg bw/day for
males/females, respectively). A decrease in food consumption was aso observed at this dose
level in both sexes for the firgt haf of the study period. There were no trestment-related
neuropathologica effects observed at any dose levd, in ether sex.

No evidence for ddlayed neurotoxicity of cyhaothrin was observed in hens.

There is no evidence in the database to suggest lambda-cyhal othrin has any adverse effects on
the endocrine or immune systems.

Therefore, in both acute (rats and mice) and subchronic (dogs) toxicity studies, the primary
endpoint of concern for lambda-cyhdothrinis clinical sgns of neurotoxicity, characterigtic of the
neurotoxic effects associated with the synthetic pyrethroids. In addition, ateratology study in
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rats resulted in clinical Sgns of neurotoxicity (uncontrolled limb movements) observed in two
dams. No corresponding neuropathology was observed, however, in the database.

Pyrethroid-induced paraesthesa (including symptoms of tingling, itching, numbness or a
sensation of burning) is frequently seen after derma exposure to pyrethroids in occupationd
settings. While large differences exigt in individua susceptibility to paraesthesia, it can occur at
doses lower than those causing centra or system toxicity, and occurs as aresult of adirect
effect on intracutaneous nerve endings (Wilks)t. In aderma absorption study, lambda-
cyhaothrin dermdly gpplied to the backs of human volunteers resulted in symptoms of
paraesthesia.

Table3.1

Summary of thetoxicity studies with lambda-cyhalothrin (with bridging of
longer-term studies with cyhalothrin)

M etabolism

Rate and extent of absor ption and excretion: In rats, approximately 25 and 65% of a single oral dose of both
cyhalothrin and lambda-cyhal othrin were excreted in the urine and feces, respectively, within 72 hours.

Distribution/tar get organ(s): Distribution was comparable for both cyhalothrin and lambda-cyhal othrin with fat >
kidney > liver > blood.

Toxicologically significant compound(s): Major metabolites were similar for cyhalothrin and lambda-cyhal othrin.
After administration of cyhalothrin, analysis indicated there was no unchanged cyhalothrin in urine or bile, and

the feces contained largely unchanged cyhalothrin. Urine and bile metabolites were formed by hydrolysis of the
ester bond and included: cyclopropylcarboxylic acid and its glucuronide conjugate, 3-phenoxybenzoic acid, 3,4'-
hydroxyphenoxybenzoic acid and its sulphate conjugate.

Study Species/Strain and NOAEL and LOAEL Target Organ/Significant Effects’Comments
Doses mg/kg bw/day

Acute Studies: L ambda-cyhalothrin

Ord Rats, Alderley Park LDg, =54 (4,%) Highly toxic—most deaths in first 24 h. Clinical

(92.6% purity) 5/sex/dose signsincluded decreased activity, splayed gait,
29.7,50.8, 62.5, 75.3, upward curvature of the spine, urinary
94.1 mg/kg incontinence, piloerection, salivation.

Ord Rats, Alderley Park LDg, =100 () Highly toxic—deaths occurred between days 1

(96% purity) 5/sex/dose LDg, =59 (%) and 3. Clinical signs at doses above 11.3 mg/kg
11.3, 23, 24, 47,102, |combined = 75 mg/kg included ataxia, dehydration, piloerection, signs
136, 137, 216 mg/kg of urinary incontinence, ungroomed

appearance, upward curvature of the spine.
L Wilks, Martin F., (2000); “Pyrethroid-Induced Paresthesia—A Central or Loca Toxic Effect?’ Clinica

Toxicology, 38(2).
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Study Species/Strain and NOAEL and L OAEL Target Organ/Significant Effects’Comments
Doses mg/kg bw/day
Ord Mice, Alderley Park LDy =19.9 Highly toxic—Deaths occurred between days 1
(96.5% purity) 5/sex/dose and 5. Clinical signs at 25 mg/kg included
1,5, 25, 100 mg/kg piloerection, upward curvature of spine, ataxia
and salivation. No signs at 100 mg/kg since
deaths occurred on day 1.
Dermal Rats, Alderley Park LDg, =632 () M oder ately toxic—Deaths occurred within 2-3
(92.6% purity) 5/sex/dose LDg, =696 (%) days. Clinical signsincluded decreased activity,
300, 600, 750, 900, tiptoe gait, splayed gait, loss of stability,
1200 mg/kg dehydration, signs of urinary incontinence,
piloerection, and upward curvature of spine.
Inhalation Rats, Wistar-derived  [LCg, = 0.0648 mg/L M oder ately toxic—Time of deaths not stated.
5/sex/dose (c,%) Clinical signsincluded red nasd discharge,
0.015, 0.041, chromodacryorrhea, subdued or agitated
0.071 mg/L behaviour, hunched posture, piloerection,
abnormal respiratory noise, tiptoe gait, reduced
righting reflex.
Eyeirritation Rabbits, NZW (6 &) MAS=3.8 Mildly irritating—All scores were not zero by
100 mg test material MIS=11.3 day 3
Primary skin Rabbits, NZW (6 ?) MAS=0 Non-irritating
irritation 500 mg test material MIS=1 (1hr)
Skin Guineapigs, Hartley  |Potential skin sensitizer Potential skin sensitizer
sensitization abino (& 20 test

(Maximization
test)

animals, 10 controls)

Acute Studies; Demand CS

Ord Rat, Wistar-derived LD, > 5000 mg/kg (¢,2) |Low toxicity
5/sex/dose No mortality
single dose— Clinical signs—sdlivation, reduced stability,
5000 mg/kg piloerection
CSformulation and
microencapsul ated
formulation tested
Dermd Wistar-derived rats LDy, > 2000 mg/kg (¢,2)  |Low toxicity
5/sex/dose No mortality
single dose— Clinical signs—dlight-moderate irritation
2000 mg/kg including desquamation, scabbing

CSformulation and
microencapsul ated
formulation tested
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Study

Species/Strain and

NOAEL and LOAEL

Target Organ/Significant Effects’Comments

Doses mg/kg bw/day
Inhalation Wistar-derived rats LC;, > 4.62 mg/L L ow toxicity
5/sex/dose 2 deaths (killed in extremis)
single dose—5 mg/L Clinical signsrelated to mild respiratory
microencapsulated irritation and pyrethroid induced toxicity
formulation only Survivors showed delayed recovery
Eyeirritation Rabbit, NZW (6 ¢) CSformulation Mildly irritating
100 mg test material MAS=6.7MIS=2.8 No mortality
CSformulation and Clinical signs—dlight-moderate redness, dight
microencapsul ated microencapsul ated chemosis, dight-moderate discharge
formulation tested MAS=37MIS=04
Primary skin Rabbit, NZW (6 %) MAS=11 Slightly irritating
irritation 500 mg test material MIS=13 No mortality
CS formulation only Clinical signs—very dight erythema, very
dight edema
Skin Guinea Pig, Dunkin- Potential skin sensitizer Potential skin sensitizer
sensitization Hartley albino ()
CSformulation—
10 test/10 control
microencapsul ated
— 20 test/10 control

Short Term Toxicity: Lambda-cyhalothri

n

90-day dietary Rats, Alpk/AP NOAEL = 2.5 mg/kg 2.5 mg/kg and above: Thepatic aminopyrine-N-
Wistar bw/day demethylase activity and Trelative liver weights
20/sex/dose (considered adaptive responses).
0, 10, 50, 250 ppm (0, [LOAEL = 12.5 mg/kg
0.5, 2.5, 12.5 mg/kg bw/day 12.5 mg/kg: !bw gain and food consumption.
bw/day)

52-week oral (in  |Dogs, Beagle NOAEL = 0.5 mg/kg 0.5 mg/kg: dight increases in incidence of

corn ail via 6/sex/dose bw/day subdued behaviour and fluid feces

gelatin 0,0.1, 0.5, 3.5 mg/kg

capsules) bw/day LOAEL =3.5 mg/kg 3.5 mg/kg: severe ataxia, convulsions,

bw/day

salivation, muscle tremors, auditory
hyperaesthesia, subdued behaviour, vomiting,
diarrhoeg; | food consumption; |testes wt and
slightly 1 liver wts.

Short-term Toxici

ty: Cyhalothrin

90-day dietary

Rats, Alpk/AP
Wistar derived
20/sex/dose

0, 10, 50, 250 ppm (O,
0.5, 2.5, 12.5 mg/kg

bw/day)

NOAEL = 2.5 mg/kg
bw/day

LOAEL = 12.5 mg/kg
bw/day

2.5mg/kg: | inplasmatriglycerides, 1 hepatic
aminopyrine-N-demethylase, mild proliferation
of SER (considered non-adverse responses)

12.5 mg/kg: | bw gainin maes
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Study Species/Strain and NOAEL and L OAEL Target Organ/Significant Effects’Comments
Doses mg/kg bw/day

21-day dermal Rabbits, NZW NOAEL (systemic 1000 mg/kg: increased incidence of erythema
5/sex/dose effects) = 1000 mg/kg and edema compared to controls; no systemic
10, 100, 1000 mg/kg bw/day toxicity
bw/day

26-week oral (in  |Dogs, Beagle NOAEL not determined 1 mg/kg and above: 1 incidence of diarrhoea

corn il via 6/sex/dose (dose-dependent)

gelatin capsule) 0,1, 2.5, 10 mg/kg

bwi/day

2.5 mg/kg and above: | serum abumin

10 mg/kg: vomiting, unsteadiness, lack of
coordination and excessive salivation

Chronic Toxicity/Oncogenicity: Cyhalothrin

2-yr dietary Mice, Charles River NOAEL =2 mg/kg 10 mg/kg: piloerection and aggressive
52/sex/dose bw/day behaviour (); 1 AST (J, 2), TALT (2).
0, 20, 100, 500 ppm
(0, 2, 10, 50 mg/kg LOAEL =10 mg/kg 50 mg/kg: piloerection and aggressive
bw/day) bw/day behaviour (o), hunched posture (¢, %), dightly

1 mortality (&), |bw gain(d), 1 AST and ALT

Four additional inplasma(s,?), | cholesterol (%), ! total
satellite groups of plasma protein and globulin (&)
12/sex/dose were
sacrificed after 12 Not oncogenic.
months

2-yr dietary Rats, Alpk/AP, NOAEL = 2.5 mg/kg 2.5mgl/kg: |bw gains (<), | total protein (2),
Wistar derived bw/day | plasmacholesterol (), | relative adrena wt
62/sex/dose (al considered non-adverse)

0, 10, 50, 250 ppm (O,
0.5, 2.5, 12.5 mg/kg
bw/day)

Satellite groups of
10/sex/dose
sacrificed at 12
months

LOAEL = 12.5 mg/kg
bw/day

12.5 mg/kg: dight 1 mortality (), | body
weight (¢,%), 1 plasmaAST (2), 1 total protein
(2), 1 plasmacholesteral (&), 1 triglycerides
(¢,2), | urinevolume (4,9), 1 relative liver
weight (&, %), 1 absolute and relative adrenal
weight (2).

Not oncogenic.
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Study

Species/Strain and
Doses

NOAEL and LOAEL

mg/kg bw/day

Target Organ/Significant Effects’Comments

Reproductive/Dev

elopmental Toxicity: Cyhalothrin

3-generation Rat, Alpk/AP Wistar [NOAEL (maternal) 1.7 mg/kg and above: |bw gainin dams
reproduction, derived; 302/dose = 0.6 mg/kg bw/day (10-15%) and pups (during lactation period)
dietary 0, 10, 30, 100 ppm (O,
0.6, 1.7, 5.5 mg/kg LOAEL (maternal) 5.5 mg/kg: dlight | in pup viability during
bw/day) = 1.7 mg/kg bw/day lactation
NOAEL (offspring)
= 0.6 mg/kg bw/day
LOAEL (offspring)
= 1.7 mg/kg bw/day
Teratogenicity, Rats, CD NOAEL (maternal) Maternal toxicity:
ord gavage 24 2/dose =10 mg/kg bw/day 15 mg/kg: | bw gain, uncoordinated limb
0, 5, 10, 15 mg/kg movements
bw/day during days LOAEL (maternal)
6-15 of gestation. = 15 mg/kg bw/day
NOAEL No evidence of teratogenicity.
(developmental)
=15 mg/kg bw/day
Teratogenicity, Rabbits, NZW NOAEL (maternal) No significant effects on dams or fetuses were
ord gavage 18-22%/dose = 30 mg/kg bw/day observed.
0, 3, 10, 30 mg/kg
bw/day during days NOAEL No evidence of teratogenicity.
6-18 of gestation (developmental)
= 30 mg/kg bw/day

Neurotoxicity: Lambda-cyhalothrin and Cyhalothrin

Acute
neurotoxicity
(lambda-
cyhalothrin)

Rats, Alpk: AP;SD
10/sex/dose

0, 2.5, 10, 35 mg/kg
bw

NOAEL = 2.5 mg/kg bw

LOAEL = 10 mg/kg bw

10 mg/kg: increased breathing ratein 5 males
onday 2 and 5 femaleson day 1

35 mg/kg: Clinical signsindicative of
neurotoxicity (decreased activity, ataxia,
reduced stability, salivation, piloerection, tiptoe
gait, upward curvature of the spine, urinary
incontinence, and (or) tremors) observed in
both sexes approximately 7 hours post-dose.
Signs were observed in some animals from
either sex on days 2 and 3. All signswere
reversible by day 5.

Reduced landing foot splay measurements on
day 1 for males
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Study

Species/Strain and NOAEL and L OAEL

Target Organ/Significant Effects’Comments

Doses mg/kg bw/day
Subchronic Rats, Alpk: AP;SD NOAEL =4.6/5.2mg/kg |11.4/12.5 mg/kg bw/day: Decreased bw in
neurotoxicity 12/sex/dose bw/day males throughout the study period. Decreased
(lambda 25, 60, 150 ppm in food consumption in males and females for first
cyhalothrin) diet LOAEL =11.4/12.5 half of the study.
mg/kg bw/day

(2.0, 4.6, 11.4 mg/kg

bw/day in males,

and2.2,5.2,125

mg/kg bw/day in

females)
Delayed Hens, 10/dose N/A 5000 mg/kg and above: treatment related
neurotoxicity Dosed singly at 0, decreasesin bw
(cyhaothrin) 2500, 5000,

10 000 mg/kg bw No signs of neurotoxicity or histopathol ogical

then observed for 21 changesin the spinal cord observed in any

days. cyhalothrin-treated animals.

10 positive controls
received TOCP at
500 mg/kg bw

Positive control animals devel oped ataxia and
exhibited histopathological changesin the
spinal cord.

Dermd
absorption
(cyhalothrin)

Human subjects (5) N/A
Single dermal dose
of 20 mg/800 cm?
applied to backs

All subjects reported symptoms of paraesthesia
including mild to moderate tingling sensation
and mild itchiness and in some cases awarm
feeling over the back. Mild irritation was noted
in one subject over the whole back

Genotoxicity: Lambda-cyhalothrin

Study Species/Strain or Cell Type and Results
Concentrations/Doses Employed
Reverse Salmonella typhimurium, TA1535, TA1537, Negative
mutation in TA1538, TA98, TA100.
bacteria 1.6, 8.0, 40, 200, 1000, 5000 pg/plate + SO
enzyme
Invitro Human blood lymphocytes Negative
chromosomal 100, 500, 1000 pg/mL + S9 enzyme
aberration
In vitro HelLacdls Negative
unscheduled 1, 10, 100, 1000 pg/mL + S9 enzyme
DNA synthesis
Invivo Mice (¢,2 C57BL/6J), bone marrow Negative
Erythrocyte 0, 22, 35 mg/kg bw/day
micronucleus
assay
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Study Species/Strain and NOAEL and L OAEL Target Organ/Significant Effects’Comments
Doses mg/kg bw/day
Genotoxicity: Cyhalothrin
Reverse Salmonella typhimurium, TA1535, TA1537, Negative
mutation in TA1538, TA98, TA100.
bacteria 4, 20, 100, 500, 2500 ug/plate £ S9 enzyme
Invivo Male rats, bone marrow sampled at 6 and 24 h Negative
chromosomal after treatment
aberration 1 or 5 consecutive oral dose of 0, 1.5,
7.5 mg/kg bw
Invivo Male mouse (CD-1) Negative
dominant lethal 5 consecutive daily oral (gavage) doses of 0, 1,
assay 5, or 10 mg/kg bw

ARfD: The ARfD is 0.025 mg/kg bw, based on the NOAEL of 2.5 mg/kg bw from the acute neurotoxicity study in
rats, and an uncertainty factor of 100x (10x for intraspecies variation, and 10x for interspecies variation).

ADI: The ADI is0.005 mg/kg bw/day based on the NOAEL of 0.5 mg/kg bw/day from the 52-week dietary dog
study and an uncertainty factor of 100x (10x for interspecies extrapolation and 10x for intraspecies extrapolation).
Further, the synthetic pyrethroid class of insecticides will undergo reevaluation in the near future at which time

the ADI will be reassessed.

3.2  Determination of acceptable daily intake (ADI)

The acceptable daily intake is based on the NOAEL of 0.5 mg/kg bw/day from the 52-week
dog study, with an uncertainty factor of 100x. The ADI istherefore 0.005 mg/kg bwi/day.
Effects obsarved a the LOAEL in this study included severe ataxia, convulsions, sdivation,
muscle tremors, auditory hyperaesthesia, subdued behaviour, vomiting, diarrhoes, decreased
food consumption, decreased testes weight and dightly increased liver weights. The synthetic
pyrethroid class of insecticides will undergo reevauation in the near future, a which time the
ADI will be reassessed. A developmenta neurotoxicity study will dso be required in the future,
based on the mode of action of the chemical.

3.3 AcuteReference Dose (ARfD)
The acute reference dose for lambda-cyhaothrin is 0.025 mg/kg bw, based on the NOAEL of
2.5 mg/kg bw from the acute neurotoxicity study in rats, and an uncertainty factor of 100x (10x
for intraspecies variation, and 10x for interspecies variation).

34  Toxicological endpoint selection—occupational and bystander risk assessment
The risk assessment considered two exposure scenarios. the professiond applicator and the

resdent bystander (adult and child). Pest control operators would treat for crack and crevice
for control of crawling insects intermittently throughout the year. Perimeter trestment would be
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seasond. Exposure during mixing, loading and application of lambda-cyha othrin for crack and
crevice or perimeter trestment would be intermittent, and of intermediate to long-term duration.
Applicationis likely to be repeated severd timesayear, at aminimum interva of 21 days for
crack and crevice. Pogt-gpplication exposure for children and adultsin aresdentia scenario
would therefore be of intermediate duration.

Demand CSisof low toxicity viathe ord, derma and inhdation routes of exposure, is mildly
irritating to the eyes, is dightly irritating to the skin and is consdered to be a potentia skin
sengtizer.

Lambda-cyhdothrin is not genotoxic or oncogenic. It is not a developmentd or reproductive
toxicant and there was no indication of increased sengtivity of the young as aresult of exposure
to lambda-cyha othrin. There is no evidence that lambda-cyha othrin has an adverse effect on
the endocrine or immune systems.

The dog was the most sengitive test species and exhibited clinical signs rdated to pyrethroid
toxicity. The NOAEL of 0.5 mg/kg bw/day from the 52-week ord study in the dog was
selected as the most gppropriate endpoint for conducting an intermediate or long-term risk
asessment. At the LOAEL, 3.5 mg/kg bw/day, there were trestment-rel ated findings such as
severe ataxia, convulsions, sdivation, vomiting, diarrhoea, decreased food consumption and
testes weight and dight increase of liver weights. For the identified toxicity endpoints, a safety
factor of 100 is considered adequate.

Impact on human and animal health arising from exposure to the active substance or to
itsimpurities

Dermal Absorption

Two in vivo derma absorption studies of lambda-cyha othrin have been reviewed by the
PMRA. One study was conducted on rats, the other on human volunteers. The estimated
dermd absorption of lambda-cyhaothrin is virtudly the same for the human study and the rat
study, 22% versus 21% respectively, however the individud studies are very different. Therat
study used multiple doses, and can account for 99.1% of the gpplied dose. Typicd of humanin
vivo studies, the total dose was not accounted for and the only measure of absorption was the
urinary excretion vaue. In addition, the human study used a single dose and alow number of
replicates. A vaue of 21% dermal absorption is considered gppropriate for arisk assessment.

Operator exposur e assessment
Application of Demand CS

Demand CS Insecticide, containing 100 g/L lambda-cyhaothrin, is proposed for use asa
gructurd and surrounding soil insecticide. It is proposed for indoor application for cracks and
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crevices trestment or outdoors, for perimeter treatment for control of crawling insects. The
minimum dilution rate which can be supported by the PMRA is0.03% (0.3 g a.i./L).

Mixing, loading and gpplication islikely to be performed by one individud. For crack and
crevice or perimeter treetment, Demand CS would be mixed with water and gpplied using
hand-held or power-operated application equipment delivering a coarse spray. For perimeter
(barrier) trestment, pest control operators would apply acontinua band of insecticide solution,
3 mwide with the wall being sprayed upward to 0.9 m, around building foundations, to
thoroughly and uniformly wet the foundation and band area. Windows, doors and roof
overhangs may be sprayed as well. For indoor applications, Demand CS could be regpplied at
21-day intervasif necessary.

Approximately 2 L of insecticide solution may be gpplied per location for acrack and crevice
treatment and 6 locations can be treated per day by a professiona applicator, which represents
amaximum of 3.6 g ai. handled per day. For perimeter trestment, an average of 20 L is
gpplied per location and a mixer/loader/applicator would handle atota of 120 L of formulated
product per day or 36 g a.i./day.

Operator exposure
Based on the amount handled per day, mixing/loading/application for perimeter treatment is
considered aworst case scenario.

The Outdoor Residential Exposure Task Force? (ORETF) generated several exposure studies
which monitored exposure of lawn care technicians and homeowners mixing, loading and
applying pest control products to turf. Mixer/loader/gpplicator exposure was monitored using
passive dosmetry, hand washes, face/neck wipes, and persond air samplers. Exposure
estimates were normdized for kilogram of active ingredient handled and unit exposures were
presented on the median measure of central tendency. One of these studies, conducted to
monitor exposure during application of a surrogate liquid formulation, was selected and
considered appropriate for estimating exposure of pest control operators applying lambda-
cyhdothrin for barrier spray using hand-held or power-operated sprayer. Dermd and inhalation
exposure estimates were generated based on the following equation:

Exposure (pg/kg/day) =_unit exposure x a.i. handled per day x DA

body weight
Where:
Unit exposure: Expressed in pg/kg ai. handled (from ORETF study)
ai. handled per day: Expressed inkg al.
DA: Dermal absorption is 21%
Body weight: 70 kg

Syngentais amember of ORETF
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Tablel Unit exposur e values extracted from ORETF study

Application equipment Unit exposure pg a.i./kg a.i. handled®
(reference) Total Dermal Inhalation Total
dermal absor bed? exposure exposure

Crack and crevice or barrier treatment: Pest control operatorswearing long-deeved shirt,
long pants and gloves; liquid formulation

Turf (low pressure nozzle 838 176 4 180
gun sprayer)

&Median unit exposure values
® The dermal absorption valueis 21%

Table2 Occupational exposurefor mixer/loader /applicator
Treatment type Exposure pg ai./kg bw/d?
Total Dermal Inhalation Total
dermal absor bed® exposure exposure

Pest control operator s wearing long-seeved shirt, long pants and gloves; liquid formulation

Perimeter (low pressure 0.431 0.0905 0.002 0.0925
nozzle gun sprayer)

& Based on median unit exposure values
® The dermal absorption valueis 21%

Based on aNOAEL of 0.5 mg/kg bw/day from the 52-week dog study and an estimate of
daily exposure of 0.0925 pg ai./kg bw/d, amargin of exposure (MOE) of 5700 is obtained.
ThisMOE is considered acceptable.

3.5.2 Bysanders

Recent evidence indicates that levels of non-target surface residues from crack and crevice
treatment may not be negligible. Post-application exposure to outdoor residues as aresult of a
barrier trestment would be within 3 m of awall. Exposure would not be of long duration and
the areawould not typicdly be suitable for play by children.

A quantitative assessment of residential post-gpplication exposure was conducted for adults
and children re-entering treated aress as a result of indoor gpplication. Exposure sourcesin this
case would include mainly derma contact for adults, derma contact and non-dietary ingestion
from hand-to-mouth activity, for children. Exposure for this scenario is considered to be of
intermediate (1-6 months) duration. The assessment supported use of Demand CS only for use
in non-residentia buildings and structures and non-passenger areas of modes of trangport.
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3.5.3 Workers

4.0

5.0

5.1

Exposure of workers to lambda-cyha othrin when re-entering industrial and commercia aress
treated for crack and crevice with Demand CSis considered to be significantly less than post-
goplication exposure of adults or childrenin aresdentid area. Thisis because activitiesin a
workplace are such that opportunities for dermal contact with treatment residues are
ggnificantly less than in a home environment. Assumptions used above for the resdentid pos-
gpplication exposure assessment are not considered gppropriate for this scenario. A quditative
assessment was performed for this scenario; exposure to workers from crack and crevice
gpplication can be adequatdly mitigated with improvement of |abel precautionary statements.

Residues

Not applicable.
Fate and behaviour in the environment

Demand CS contains 100 g ali./L lambda-cyhaothrin in a microencapsulated form. Either hand
or power gpplication equipment will be used for gpplication. This product is currently registered
in the United States.

Lambda-cyhaothrin is currently registered in Canada as afoliar spray for the control of insects
on canola and mustard and so the data for this active ingredient have aready been reviewed.

The Demand CS Insecticide formulation contains solvesso 100 (aromatic hydrocarbon) as a
solvent at a concentration of 6.79%. Solvesso 100 (CAS # 64742-95-6) ison the U.S. EPA
Inert Ligt 2 (potentidly toxic inerts).

The following summary of the environmenta fate and environmenta toxicology of lambda-
cyhdothrin is basad on the reviews from Environment Canada (1989) and the PMRA.

Physical and chemical propertiesrelevant to the environment

Lambda-cyhdothrin is practicaly insoluble in water (4 pg/L) and hence, this compound should
have alow potentid for leaching. Lambda-cyhdothrin has alow vapour pressure in the liquid
phase at high temperatures (0.2-3.0 mPaat 60-80°C). The vapour pressure of the solid phase
at 20°C was estimated to be 2 x 104 mPa. An estimated Henry’s Law Constant (1/H) of 1.1
x 10° at 20°C indicates that lambda-cyha othrin will be non-volatile from water surfaces and
moist soil. Based on the values for vapour pressure and Henry’s Law Congtant, and the strong
adsorption of lambda-cyha othrin to soil and sediment, volatilization is not expected to be an
important route for dissipation under field conditions. The octanol/water partitioning coefficient
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of lambda-cyhdothrin (log K, = 7) indicates that this compound has a high potentia for
bi oconcentration/bicaccumul ation.

52& 53 Abiotic and biotic transfor mation

Hydrolysisis not an important route of lambda-cyhdothrin’s transformation a pH 5 and pH 7.
No hydrolysis or isomerization occurs a pH 5, however adow isomerization of this compound
occurs a pH 7. Results of alaboratory study indicate that amogt half of lambda-cyhaothrin
isomerized by day 30. At pH 9, lambda-cyhdothrin rapidly transforms with a haf-life of 7 days.
At this pH, lambda-cyhdothrin is hydrolyzed via ester cleavage to yidd acis-
cyclopropanecarboxylic acid moiety and a phenoxybenzyl moiety.

Laboratory studies have demongrated that lambda-cyha othrin is stable to phototransformation
on soil surfaces. In water, however, phototransformation of lambda-cyha othrin was evident
with an estimated hdf-life of 23 days. In illuminated river water, the hdf-life of lambda:
cyhdothrin was approximately 20 days. Two mgjor phototransformation products® and three
isomers of lambda-cyhal othrin were detected in water. The mgjor phototransformation
products were identified as (1RS)-cis-3-(ZE-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-
dimethylcyclopropanecarboxylic acid (14% of applied) and 3-phenoxybenzoic acid (25% of
gpplied). It is anticipated, therefore, that phototransformation may be an important route for the
transformation of lambda-cyhdothrin within the photic zone of aguatic environments. Asthe
potentia use pattern of lambda-cyhd othrin involves indoor and outdoor residentia (structure,
surrounding soil, ornamenta and resdentia outdoor), and this molecule is not highly mohbile in
the sail, it isunlikely that lambda-cyha othrin will migrate from the trested areato the open
water where agueous photolysis could occur. Consequently, under the proposed use pattern,
the formation of phototransformation productsis unlikely.

In laboratory biotransformation studies, lambda-cyhd othrin transformed in sandy loam soil
under aerobic conditions with DT, values ranging from 21 to 42 days at 20°C to 56 days at
10°C, and under anaerobic conditions with the DTy, value of 74 days at 20°C. These vaues
indicate that lambda-cyhdothrin is moderately persstent in soils under aerobic and anaerobic
conditions. Under aerobic soil conditions, lambda-cyha othrin transformed by hydrolytic (up to
7% of applied as (1RS)-cis-3-(ZE-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-
dimethylcyclopropanecarboxylic acid) and oxidative (up to 11% of gpplied as (RS)- «-cyano-
3-(4-hydroxyphenoxy)benzyl (1RS)-cis-3-(Z-2-chloro-3,3,3,-trifluoroprop-1-enyl)-
2,2,dimethylcyclopropanecarboxylate) pathways. The transformation products were extensvely
minerdized to CO, (up to 70% of the applied by week 25 of incubation). After 25 weeks of

3 A mgor transformation product is defined as a transformation product thet is present at 10% or
more of theinitid parent chemica concentration or atransformation product whose
concentration increases steadily during a study of transformation in the laboratory.
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5.4

5.5

5.6

5.7

incubation, up to 32% of the gpplied remained unextracted from the soil. No data on the
aerobic or anaerobic water/sediment biotransformation of lambda-cyhal othrin was provided.

M obility

Laboratory studies on adsorption/desorption and leaching of lambda-cyhalothrin and its
transformation productsin different soils (sandy clay loam, sandy loam, silt and sandy loam)
indicated that lambda-cyha othrin was strongly adsorbed (K 4 = 1200-3200 and K . =
70,000-430,000), and that residues (lambda-cyhal othrin and transformation products) were
not detected in the leachate or below the 5 cm soil depth. Results of athin-layer
chromatography (TLC) study dso indicated that lambda-cyha othrin (with a mean Reference
factor (Rf) vaue of 0.03) isimmobile in soil, according to Helling and Turner’s mobility
classfication scheme (1968). Therefore, lambda-cyhadothrin and its transformation products are
expected to have limited mohility in soil under field conditions.

Disspation and accumulation under field conditions

Under Canadian field conditions [ St-Amable, Quebec (loamy soil); and Speers, Saskatchewan
(clay loam)], lambda-cyha othrin was moderately persstent in soil (DTg, = 53-59 days).
Residues were detected only in the top 5 cm of soil. With asingle application rate of

53 g ai./ha, lambda-cyhd othrin was carried over in measurable amounts (12% of the initid
amount) into the next spring. These results indicate that repeeted applications of lambda
cyhdothrin every year may result in carry-over and sustained resdue levelsin sail.
Transformation products were not detected at more than 10% of the applied amount and no
ISomerization was reported.

Bioaccumulation
Data are not relevant to the proposed use category.
Summary of fate and behaviour in theterrestrial environment

Terrestrid fate endpoints and transformation products detected in terrestria fate studies are
summarized in Tables 5.6.1 and 5.6.2, respectively.
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Table5.6.1 Summary of transformation and mobility data
Transformation Value I nter pretation
Hydrolyss No hydrolyssa pH 5 | Not aroute of dissipation in the
—pH 7 environment at pH 5-pH 7.
DTs: 7dapH9 An important route of dissipation in the
environment a pH 9
Phototransformation No photolysis on soil Phototransformation on soil will probably
DTy inwater: 20-23 | not be aroute of disspation in the
d environment.
Phototransformation may be a route of
disspation in aguetic systems.
Soil aerobic DTsy: 2142 d at Moderately perastent in aerobic soil
biotransformation 20°C (Goring et d., 1975).
DTy : 56 d at 10°C
Soil anaerobic DTs: 74d at 20°C Moderately perdstent in anaerobic soil
biotransformation (Goring et d., 1975).
Adsorption/desorption K gas 12003200 Limited potentia for mobility (McCdl et d.,
K oc.ass: 1981).
70,000—430,000
Unaged and aged soil No residues (lambda- | Limited potentid for leaching (McCdl et d.,
column leaching cyhdothrin or 1981).
transformation
products) were
detected in the
leachate or below 5
cm soil depth.
Soil TLC leaching Rf: 0.03 Limited potentid for mohility (Helling and
Turner, 1968).
Canadian fidd studies DT : 53-59d Moderately persstent under Canadian

environmenta conditions (Goring et d.,
1975).

Residues were detected only in the top
5cm of soil.
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Table5.6.2 Summary of transformation productsformed in terrestrial fate studies

Transformation Major transformation products
(% of applied)

Phototransformation in water (1RS)-cis-3-(ZE-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-

dimethylcyclopropanecarboxylic acid (14% of applied) and
3-phenoxybenzoic acid (25% of applied).

Soil aerobic biotransformation (1RS)-cis-3-(ZE-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-

dimethylcyclopropanecarboxylic acid), (up to 7% of applied)
and

(RS)- a-cyano-3-(4-hydroxyphenoxy)benzyl (1RS)-cis-3-(Z-2-
chloro-3,3,3,-trifluoroprop-1-enyl)-
2,2,dimethylcyclopropanecarboxylate), (up to 11% of applied.

Canadian fidd disspation Not detected.

5.8

5.9

6.0

6.1

6.1.1

Summary of fate and behaviour in the aquatic environment
Data are not relevant to the proposed use category.
Expected environmental concentration (EEC)

Based on the proposed use pattern (spot, band application on indoor and outdoor structural
and surrounding soil), the estimation of EEC is not gpplicable.

Effects on non-target species

Effectson terrestrial organisms
Invertebrates

Lambda-cyhalothrin applied at rates of 25 and 250 g a.i./ha had no observed adverse effects
on populations of individua species, tota numbers, or weight of earthwormsin the field.

Acute contact toxicity tests indicated that lambda-cyha othrin is highly toxic to honeybees.
Lambda-cyhdothrin is toxic to most insects and related arthropods, including parasitic and
predatory insects and mites that may be used in Integrated Pest Management (IPM) programs.
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6.1.2

6.1.3

6.1.4

6.2

6.2.1

Wild birds

Lambda-cyhdothrin is practicaly non-toxic to the malard duck on an acute ord basis with

L D5, and no observed effect level (NOEL) values of > 3792 and 3792 mg a.i./kg bw,
respectively. It is practicaly non-toxic to dightly toxic to bobwhite quail and malard duck,
respectively, based on dietary bass. Cyhdothrin did not affect the reproductive performance of
the bobwhite quail at dietary concentrations of up to 46 mg a.i./kg diet, the highest dose tested.
The early onset of laying eggs and devated incidence of egg-yolk peritonities and significant
reduction in egg production (no observed effect concentration (NOEC) of 5 and 4.6 mg a.i./kg
diet, respectively) in malard duck indicate the possibility of effect on the reproductive system of
mallard ducks.

Wild mammals

Data are not relevant to the proposed use category.

Vascular plants

No information was available on the toxicity of lambda-cyhaothrin to terrestriad vascular plants,
however the risk to terrestrial vascular plantsis expected to be low, based on knowledge of the
phytotoxicity of other pyrethroid insecticides.

Effects on aquatic organisms

Freshwater

6.2.1.1 Invertebrates

Lambda-cyhaothrin is very toxic to the water flea (Daphnia magna). The LCy, and NOEL for
Daphnia were 0.36 and 0.06 g ai./L, respectively.

6.2.1.2 Fish

Lambda-cyhdothrin is very highly toxic to freshwater fish. The 96-hour LCs,s for rainbow trout
(Oncorhyncus mykiss) and bluegill sunfish (Lepomis macrochirus) were 0.24 and
0.21 pg ai./L, respectively. The corresponding NOEL vaues were 0.03 and 0.11 pg ai./L.

6.2.1.3 Algae

No effects were noted on cell density or growth rate of the green dga, Selenastrum
capricornutum, at concentrations up to 0.58 mg ai./L.
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6.2.1.4 Vascular plants

6.3

6.4

6.4.1

No information was available on the toxicity of lambda-cyhaothrin to aguatic vascular plants,
however the risk to aquatic vascular plantsis expected to be low, based on knowledge of the
phytotoxicity of other pyrethroid insecticides.

Effects on biological methods of sewage treatment
Not applicable for the proposed use.
Risk characterization

The insecticide, lambda-cyhalothrin, is used in the formulation of the end-use product Demand
CS (Submission number 99-2153). Demand CS contains 100 g ali./L lambda-cyhdothrin, in a
microencapsulated form, and is proposed for the control of structura and surrounding soil pests
(non-food, non-feed areas, non-residentia settings), and non-passenger areas of modes of
transport. Either hand or power gpplication equipments will be used for application. This
product is currently registered in the United States (EPA registration number 10182-361).

Lambda-cyhdothrin (Registration number 24567) is currently registered in Canada as afoliar
goray for the control of insects on canola and mustard. This active ingredient isaso in the
process of regigtration for seed treatment (Submission number 1998-1749). The use of this
active ingredient as a structurd insecticide represents amgor new use (Category A). The data
for this active ingredient have aready been reviewed for use as an insecticide for foliar
goplication and seed treatment by Environment Canada in 1989, the Canadian Wildlife Service
in 1989, and the Environmental Assessment Divison in 1996 and 2002.

The following summary of the environmenta fate and environmenta toxicology of lambda-
cyhalothrin is based on the reviews from Environment Canada (1989), and the PMRA
Environmenta Assessment Division (1996, 2002).

Environmental behaviour

Lambda-cyhdothrin has alow potentid for leaching owing to itslow solubility in water and
strong adsorption to soil. It is not likely to volatilize from moist soil and water surfaces based on
its low vapour pressure and Henry’s Law Congtant. Lambda-cyhaothrin is stable to hydrolysis
a pHs < 7; a pHs greater than 7, hydrolysis becomes more important as a route of
transformation. Phototransformation of lambda-cyhdothrin on soil will not be a route of
transformation in the environment, however in the phatic zone of aquatic systems,
phototransformation may be important. Based on alog K, of 7 and bioassays that showed
that 22% of biocaccumulated residues (parent or transformation products) remained in fish
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6.4.2

tissues after 28 days of depuration, lambda-cyha othrin and/or its transformation products have
ahigh potentia for bioconcentration/bioaccumulation.

Laboratory and fied studies indicated that lambda-cyhdothrin is moderately persstent in ol
under field conditions with a potentid for carry-over and accumulation from repeated
gpplications. Lambda-cyhaothrin is also persistent in the sediments of agquetic systems.
Biotransformation products of lambda-cyha othrin were identified as (1RS)-cis-3-(ZE-2-
chloro-3,3,3-trifluoroprop-1-enyl)-2,2-dimethyl cycl opropanecarboxylic acid and (RS)- o:-
cyano-3-(4-hydroxyphenoxy)benzyl (1RS)-cis-3-(Z-2-chloro-3,3,3,-trifluoroprop-1-enyl)-
2,2,dimethylcyclopropanecarboxylate. The transformation products were extensvely
minerdized to CO, (up to 70% of the gpplied by week 25 of incubation). At the same time, up
to 32% of the applied remained unextracted from the soil.

As determined in adsorption/desorption, leaching and TLC studies, lambda-cyhaothrin and its
transformation products are expected to have limited mobility in soil under field conditions.

Terrestrial and aquatic organisms

Lambda-cyhalothrin applied at rates of 25 and 250 g a.i./ha had no observed adverse effects
on populations of individua species, tota numbers, or weight of earthwormsin the field.

Acute contact toxicity tests indicated that lambda-cyhaothrin is highly toxic to honeybees.
Lambda-cyhdothrin is toxic to most insects and related arthropods, including paraditic and
predatory insects and mites that may be used in integrated pest management (IPM) programs.
Lambda-cyhaothrin is very toxic to the water flea (Daphnia magna). The LCy, and NOEL for
Daphnia were 0.36 and 0.06 ug a.i./L, respectively.

Lambda-cyhdothrin is very highly toxic to freshwater fish. The 96-hour LCs,s for rainbow trout
(Oncorhyncus mykiss) and bluegill sunfish (Lepomis macrochirus) were 0.24 and 0.21 g
ai./L, respectively. The corresponding NOEL values were 0.03 and 0.11 pg ai /L.

No effects were noted on cell density or growth rate of the green dga, Selenastrum
capricornutum, at concentrations up to 0.58 mg a.i./L. No information was available on the
toxicity of lambda-cyhdothrin to aguatic vascular plants, however the risk to aguatic vascular
plantsis expected to be low, based on knowledge of the phytotoxicity of other pyrethroid
insecticides.

No information was available on the toxicity of lambda-cyhaothrin to terrestrid vascular plants,
however the risk to terrestria vascular plantsis expected to be low, based on knowledge of the
phytotoxicity of other pyrethroid insecticides.
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6.5

The end-use product, Demand CS Insecticide, contains Solvesso 100 (6.79%), whichisa
heavy aromatic solvent. This solvent isamixture of C-10 akyl benzenes (CAS # 64742-95-6)
that isincluded on EPA Lig 2 (List 2 congsts of formulants identified by the U.S. EPA as
potentialy toxic, based on structurd smilarity to List 1 formulations or on data suggestive of
toxicity). A recent PMRA review (EAD review, M. Saner and S. Liu, February 2000)
concluded that Solvesso 100 is highly toxic to aquatic organisms and practicaly non-toxic to
bobwhite quail. Solvesso 100 is expected to be rapidly removed from aquatic and terrestria
environment through volatilization, and abiotic and biotic transformation. It is therefore not
expected to persst in the environment. However, because of the toxicity of Solvesso 100 to
aquatic organisms, alabd statement should beincluded on dl the labels of products containing
Solvesso formulants (see Risk mitigation section).

As the proposed outdoor uses of Demand CS (use as agenerd or residua surface, crack and
crevice or spot treatment in, on, and around buildings and structures and their immediate
surroundings and on modes of transport) are relatively controlled, they pose only limited
potentia for environmenta impact. The proposed label indicated some precautionary
statements under “ENVIRONMENTAL PRECAUTIONS’ to protect the surrounding
environment. The label stlatements should be revised (see Risk mitigation section).

Risk mitigation

The proposed |abel indicated some precautionary statements under “ENVIRONMENTAL
PRECAUTIONS’ to protect the surrounding environment. The labdl statements should be
revised asfollows:

“This product is very toxic to fish and aguatic organisms. It isaso containsa
petroleum digtillate which is moderately to highly toxic to aquetic organisms. Do
not contaminate ponds, lakes, streams, rivers or any bodies of water by direct
goplication, during sprayer filling or ringng operations or while spraying. Drift
and runoff from trested areas may be hazardous to aguatic organismsin
neighbouring areas. Do nat gpply when weether conditions favour drift from the
target area. When making applications, care should be used to avoid exposure
of household pets, particularly fish and reptile pets. This product is highly toxic
to bees.”
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7.0

7.1

711

7.1.2

7.1.3

7.1.4

Efficacy
Effectiveness
Intended use

Demand CS Insecticideis proposed for use in controlling pestsin and (or) around buildings and
transport vehicles. The proposed uses include control of cockroaches and ants which cause
damage to buildings and food and may act as mechanica vectors for disease, and control of
other arthropods such as centipedes, crickets, firebrats, millipedes, and sowbugs that may be
considered anuisancein and (or) around buildings or vehicles. Demand CSis proposed as a
crack and crevice and perimeter, barrier treatment.

The product is proposed for gpplication a a concentration of 0.03%. For indoor uses, the
recommended re-treatment interval is 21 days.

M ode of action

Cyhdothrin-lambda is a synthetic pyrethroid insecticide which acts as an axonic poison on both
the peripherd and centra nervous systems of the insect. Initidly, nerve cdls are simulated due
to a blocking action on the nerve-membrane sodium channel and eventudly paralysis results. A
non-systemic, contact or ssomach poison with some repellent properties, cyhdothrin-lambda
has arapid knockdown and long resdud activity.

Crops
Not applicable.
Effectiveness against pests

Ants

Three studies were submitted to support use claims for control of antsin and around buildings.
Demand CS was applied a arate of 0.03% (g ai./L water) on different substrates (vinyl,
plywood, pinewood and concrete). These substrates were exposed to natural temperature and
humidity conditions and were exposed to field conditions without protection from sunlight and
rainfal. Both cornfield ants and carpenter ants were tested by exposing them to the treated
subgtrates for a short period. Knockdown rate and mortality rate were assessed after the
exposure. The data showed that the substrates treated with Demand CS can have a
knockdown rate between 77.6% and 100% up to 3 weeks after treatment depending on type
of subgtrate, and can result in 70-100% mortality for up to 4 weeks. However, resdud effect
of subgirates without protection from sunlight and rainfall diminished 4 weeks after the
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treatment. It is concluded that the data support the use clams for control of ants, dthough some
modifications to label use directions are required.

Cockroach, German

Four studies were submitted to support control of German cockroaches. One * operationd” tria
was conducted in gpartments in Floridain 1993 on a“wild” population of German
cockroaches. Demand CS was applied at concentrations of 0.015 and 0.03% (g a.i./L watey),
but the amount of spray solution applied in each gpartment was not reported. There were

15 apartments per treatment. Demand CS used at 0.03% controlled cockroaches for 8 weeks
after treatment (76—79% reduction of population relative to controls on same date), whereas it
had no effect a 0.015% 8 weeks after treatment. Three laboratory trials were conducted to
determine the resdud efficacy of Demand CS on various substrates and the length of time to
knockdown. These trids were conducted using non-resistant adult German cockroaches.
Demand CS, applied at a concentration of 0.03% in 54 mL spray solution/n, controlled
96-100% of adult cockroaches (relative to controls) for at least 6 weeks after treatment on
plywood and vinyl tiles. On the day of application, Demand CS knocked down dl cockroaches
exposed to a treated surface within 14 minutes.

Crickets

Two laboratory studies were submitted to support the control of crickets. These trids were
conducted using house crickets on various types of subgtrates, under various ambient conditions
of temperature, humidity and light. Demand CS, gpplied a 0.03% (g ai./L water) in

54-108 mL spray solution/n? (depending on the porosity of the substrate), knocked down
98-100% of crickets one hour after being exposed to atreated surface for 1-5 minutes, and
killed 100% of crickets 24 hours after exposure. Control lasted for at least 3 weeks after
treatment.

Centipede

One laboratory study was submitted to support label claims for control of centipedes.
Centipedes were in direct contact with atreated vinyl surface throughout the trid. Eighty
percent control was achieved after 1.5 hours with 100% control at 6 hours, for both tested
rates (0.03% and 0.06%). The centipedes commonly found in buildings are house centipedes
(Scutigera coleoptera (Linnaeus)), which live their entire life cycle within buildings (Bennet et
al., 1997). The results support the label direction “Treat baseboards, storage areas, and other
locations.”

Firebratsand Silverfish

Firebrats control usng Demand CS at the proposed rate range (0.03% to 0.06%), as a crack
and crevice spray, is supported by the study provided. Control on unpainted plywood was
more effective than on painted plywood, however both maintained over 80% control for over
four weeks. The author of the sudy suggested that the interaction between the product and the
painted surface is not unusud, insecticides or formulants may be adsorbed or bound to the paint
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1.2

7.3

1.4

7.5

or otherwise affected. Firebrats and slverfish are very smilar in gppearance and biology,
therefore, dlverfish can be added to the labd. Thelife cycles of firebrats and slverfish are
consstent with the use pattern suggested on the label. Crack and crevice treatment is
supported.

Millipedes

Millipedes were tested in amanner congstent with the proposed use as a barrier treetment at a
concentration of 0.03%. The millipedes were placed on treated surfaces for 1 or 5 minutes.
Knockdown at one hour after treatment was low but 80% to 100% mortality was seen for the
resdud studies at 3 weeks after treetment. The results of the study support the label directions
for this pest.

Sow bugs

Sow bugs had low knockdown rates but 100% mortality was observed in dl trials regardless of
subgtrate type or timeinterva after treatment with a concentration of 0.03% Demand CS.

Results from the provided study support the label directionsfor thisinsect.

Phytotoxicity to target plants (including different cultivars), or to target plant products
Not applicable to proposed use Sites.

Observations on undesirable or unintended side effects

See Section 7.5.2 for adiscussion of effects on non-target beneficials.

Economics

Sustainability

7.5.1 Survey of alternatives

7.5.1.1 Non-chemical control practices

7.5.1.2 Chemical control practices

Many active ingredients have been registered to control the pestsidentified on the draft labd.
They include, but may not be limited to, organophosphates (e.g., chlorpyrifos, diazinon,
malathion), carbamates (e.g., bendiocarb, carbaryl, propoxur), insect growth regulators
(e.0., methoprene), synthetic pyrethroids (e.g., d-trans dlethrin, permethrin, pyrethrins,
tetramethrin), boric acid and silicon dioxide.
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7.5.2

7.5.3

754

7.6

Compatibility with current management practicesincluding |PM

Of the numerous insecticides registered for use againgt the pests listed on the draft [abel, many
contain synthetic pyrethroids (e.g., dlethrin, d-trans dlethrin, d-phencthrin, permethrin,
pyrethrins, resmethrin, tetramethrin), and registration of Demand CS Insecticide will add
another synthetic pyrethroid formulation to the market for this use site. The potentid of lambda
cyhdothrin to induce resistance in the arthropods listed on the draft labd is not known.

Contribution torisk reduction

I nfor mation on the occurrence or possible occurrence of the development of resistance
See Section 7.5.2 for adiscussion on resistance.

Conclusons

Sufficient efficacy data have been provided to support clams that crack and crevice and barrier
trestment of structures and vehicles with Demand CS, at a concentration of 0.03%, will control

cockroaches, ants (including carpenter ants), centipedes, millipedes, sowbugs, crickets,
firebrats and siverfish.
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7.6.1

Summary

Table7.6.1 Summary of labd proposals and recommendations

Demand CS, Submission No. 1999-2153, for use in structures (USC 20)

Accepted uses Comments

Pests Rate/method of gpplication The 0.03% agpplication rate effectively
controlled al proposed pests when
applied as acrack and crevice trestment.
To obtain a concentration of ai. of

Ants, centipedes, 0.03% 0.03%, mix 3.0 mL of Demand 10 CS

cockroaches per litre of water.

(German), crickets, Indoor crack and crevice: re- o

firebrats, silverfish, treat if necessary after a Apply evenly to sufficiently wet surfaces

millipedes sowbugs. | minimuminterva of 21 days | Without puddling.

Perimeter, barrier treatment:
control of ants, crickets,
millipedes and sowbugs at
0.03% is supported.

8.0

Toxic substances management policy (TSMP) consider ations

During the review of lambda-cyhdothrin, the PMRA has taken into account the federa Toxic
Substances Management Policy* and has followed its Regulaory Directive DIR99-03°. It has
been determined that this product does not meet TSMP Track-1 criteria because:

. Although lambda-cyhdothrin has a potentia for accumulation in sediments of aquatic
systems, the product will not enter the generd environment under normal use
conditions.

The federal Toxic Substances Management Policy is available through Environment Canada’ s Web Site at:
http://www.ec.gc.caltoxics.

The PMRA's Strategy for |mplementing the Toxic Substances Management Policy, DIR99-03, is available
through the Pest Management Information Service: Phone 1-800-267-6315 within Canada or 1-613-736-3799
outside Canada (long distance charges apply); Fax (613) 736-3798; E-Mail pminfoserv@hc-sc.gc.ca or
through our Web Site at http://www.hc-sc.gc.calpmracarla
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9.0

. Lambda-cyhaothrin has a high potentid for bioconcentration/bioaccumulation, as
indicated by the octanol-water partition coefficient (log K,,,) vaue of 7, which is aove
the TSMP Track 1 cut-off criterion of > 5.0. Under normal use conditions, however,
the product will not enter the genera environmern.

. On the basis of expert judgement, the concentration of lambda-cyhaothrin in any
environmental medium is due largdly to the quantities of the substance used or released
asaresult of human activity relaive to contributions from natural sources. Therefore,
lambda-cyhd othrin meets the criterion for being predominantly anthropogenic.

. The hdf-livesfor the mgor transformation products of lambda-cyhd othrin were not
determined, however the transformation products were extensvely minerdized to CO,
(up to 70% of the gpplied by week 25 of incubation). In addition, under normal use
conditions the product will not enter the genera environment.

. The end-use product, Demand CS, contains Solvesso 100 (6.79%), which is a heavy
aromatic solvent. This solvent is amixture of C-10 akyl benzenes
(CAS# 64742-95-6) that isincluded on the EPA List 2. (List 2 congst of formulants
identified by the U.S. EPA as potentidly toxic, based on structura smilarity to List 1
formulations or on data suggestive of toxicity).

. Demand CS does not contain any formulants or microcontaminants known to be
TSMP Track 1 substances, asidentified in Appendix |1 of DIR99-03.

Proposed regulatory decision

The end-use product Demand CS, containing the insecticide active ingredient lambda:
cyhdothrin, is proposed for registration for the control of structura pests (e.g., cockroaches,
ants, carpenter ants) as a perimeter trestment around buildings (e.g., resdentid, farm, office
and commercid dructures) and as a crack and crevice treatment in non-residentia buildings
and non-passenger areas of trangport vehicles (e.g. aircraft, boats, trailers, train cars, trucks)
under Section 13 of the Pest Control Product Regulations.

This proposed regulatory decision document provides asummary of data reviewed and the
rationae for the proposed Section 13 registration of this product. The Pest Management
Regulatory Agency (PMRA) will accept written comments on this proposal up to 45 days from
the date of publication of this document. Please forward al comments to the Publications
Coordinator at the address below.
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List of abbreviations

List of abbreviations

ai.
ADI
AFC
AP
ARfD
ALT
AST
bw
bwg
B cdls
CD

d

DA
DNA
EEC
FOB

LOAEL

MIS
MAS
MMAD
MOE
NK
NOAEL
NOEC
NOEL
PFC

PHED

activeingredient
acceptable daily intake
antibody-forming cdl
akadine phosphatase
acute reference dose
danine aminotrandferase
aspartate aminotransferase
body weight
body-weight gain
bursa derived lymphocytes
clugter of differentiation (for naming cdl surface molecules expressad on lymphocytesin
immunology)
day(s)
dermal absorption
deoxyribonucleic acid
expected environmenta concentration
functiona observationd battery
parentd animals
1% generation offspring
2" generation offspring
gadro-intesting tract
geometric standard deviation
hour(s)
octanol water partition coefficient
adsorption quotient
adsorption quotient normalized to organic carbon
lethal concentration 50%
lethal dose 50%
lowest observed adverse effect leve
lipopolysaccharide
maximum irritetion score
maximum average score (at 24, 48 and 72 hours)
mass median aerodynamic diameter
margin of exposure
naturd killer cdl
no observed adverse effect level
no observed effect concentration
no observed effect level
plague-forming cel
positive control
Pesticide Handlers' Exposure Database
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List of abbreviations

ppm
SER
SRBC
T cdls
T3

T4
TBC
TGAI
TLC
TOCP
TSH
TS
TSMP
UDPGT
ubDS

Mg
pL

phorbol myristate acetate

parts per million

smooth endoplasmic reticulum

sheep red blood cell preparation (T-cell dependent antigen)
thymic derived lymphocytes

tri-iodothyronine

thyroxine

thyroxine binding capacity

technicd grade active ingredient

thin-layer chromatography

tri-ortho-cresyl phosphate

thyroid stimulating hormone

test substance

toxic substances management policy

uridine 5'-diphosphatase-glucuronyl transferase
unscheduled deoxyribonucleic acid synthesis
micrograms

micro litre

year
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