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Section A 6.2 (04)

Annex Point I1A V1.6.2

531
53.2

Reliability

Deficiencies

Toxicokinetics/Metabolism

Metabolism investigation in human volunteers

urine following dermal application — similar to current findings.

The cyclopropane acid metabolites were circa four times lower than
those denived from the phenoxybenzyl moiety, indicating the
cyclopropane acid may not be effectively absorbed or is converted to
other metabolites that were not measured in this assay.

Cypermethrin absorption was estimated, from the recovered
cyclopropane acids, to be 0.3% - similar to the 0.1% value obtained ina
previous dermal study, {despite various differences in study design —e.g
vehicle, application site and treated area). However it 1s considered that
the 1.2% absorption figure, based on phenoxybenzoic acid metabolites 1s
a more reliable estimate of Cypermethrin dermal absorption. This value
also accords well with the mean of 1.2% for radioactivity recovered in
urine over day 0-5 following dermal application of permethrin in human
volunteers.

It is concluded that the differences identified in this publication for
recovery and isomeric ratio for cyclopropane acids after oral or dermal
administration cannot be readily explained. In in vitro studies cis-
Cypermethrin is more resistant to liver esterase hydrolysis than rans-
Cypermethrin. cis-Cypermethrin is stored in adipose tissue in the rat and
has a half life of 11.7 days — it is possible that significant metabolism
occurs 1n the skin before Cypermethrin reaches the systemic circulation.
It 1s possible that significant metabolism occurs in the skin leading to
formation of metabolites that may not be formed following oral
administration or the cyclopropane acids may be cleaved during
transdermal absorption and retained in the skin while the phenoxybenzyl
moiety 1s systemically absorbed.

Earlier animal studies showed large interspecies differences in the
relative proportion of phenoxybenzoic acid metabolites. The formation
of the 4OH3PBA conjugates increase in the order rat>mouse>dog and
from this study these conjugates are less in man than in the rat.

Two important differences in urinary metabolite excretion are
highlighted when Cypermethrin is administered orally and dermally.

The trans:cis DCVA differs — oral 2:1 but dermal 1:1.2; the ratio of total
DCVA/phenoxybenzoic acid metabolites differs — oral 1:0.8 and dermal
1:4.

Using total DCVA for biological monitoring 1s likely to underestimate
Cypermethrin absorption following dermal application.

Using total phenoxybenzoic acid metabolites is the best estimate of total
Cypermethrin absorption by all routes.

None
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Section A6.2 Percutaneous absorption (in vivo test)

Annex Point TTA V6.2 In-vivo dermal absorption in rat dermis

Official
1 REFERENCE use only

11 Puiforence A ThH.J. de Bie and D. Grossouw, [%009); In vivo percutaneous

absorption of an EC formulation of [ *C] Cypermethrin in rats. TNO
Qualityof Life, Biosciences and Quality and Safety, Zeist, Netherlands.
TNO report number V8114 (GLP, unpublished).

Dates of experimental work: 26 January 2009 — 16 February 2009

1.2 Data protection Yes

1.2.1  Data owner Agriphar S.A

1.2.2  Companies with
letter of access

1.2.3  Criteria for data Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into Annex I

2 GUIDELINES AND QUALITY ASSURANCE

21 Guideline study Yes

OECD guideline for the testing of chemicals: Gudeline no. 427, Skin
Absorption: 1 vive method (Paris, April 2004).

OECD Environmental Health and Safety Publications, Series on Testing
and Assessment no. 28. Guidance document for the conduct of skin
absorption studies, Paris, March 2004.

Opinion of the Scientific Committee on Plants on Commission Draft
Guidance on Dermal Absorption SCP/Guide-DERM/002 (April 2002).
Guidance document on Dermal Absorption {(SANCO 222/2000, rev 7,

19 March 2004).

22 GLP Yes

2.3 Deviations No
3 MATERIALS AND METHODS

31 Test material Cypermethrin
Molecular formula 1 CppH 1o CpNOy
Molecular weight 4163
CAS registration number :52315-07-08
Appearance - light brown liquid
Solubility in water (pH 7) :3.97 ug L-1
Partition coefficient (log Pow) :5.5at20°C
Storage conditions :2-10°C
Supplier : Agriphar, SA
Date of arrival : 24 November 2008
Expiry date 1 June 2011

Cypermethrin 500 EC amd Cypermethrin S00EC placebo were also
included in this asay. Details for these materials were:
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Section A6.2 Percutaneous absorption (in vivo test)

Annex Point TTA V6.2 In-vivo dermal absorption in rat dermis

Stripped skin

Radioactivity in the dermis (stripped skin) increased from 0.82% at 24 h
to 1.23% at 216 h after application in the high dose group. For the low
dose the radioactivity decreased from 1.12% at 24 h to 0.20% at 216 h
after application.

In the high dose group sacrificed 16 hours after the 8 hour exposure,
0.82% of administered dose was found in the skin (after washing the
dislodgeable amount and removing the stratum cormeum by tape
stripping }. This residual amount in the skin increased slightly to 1.23%
of administered dose when assessed at 216 hours.

For the low dose groups, radicactivity in stripped skin was 1.12% of
administered dose after 24 h and decreased to just 0.20% by 216 hours.

Elimination

The majority of the radioactivity associated with administered
Cypermethrin was removed by washing. The dislodgeable, non —
absorbed radioactivity in the skin wash was 84-91% of the applied
radioactivity for the low dose and in the high dose circa 91% of the
applied radioactivity was removed in the skin wash.

Additionally significant amounts of radioactivity were associated with
the ‘O’-ring and cover - 6-8% in the high dose groupand slightly lower,
2.0-2.5%, in the low dose.

Urinary excretion accounted for 2.26% and 8.18% of the high and low
dose, respectively, measured over the 216 h assessment period.

Urinary excretion at 24 and 72 hours equated to 0.28% and 0.71% of the
administered dose in the high dose group and 2.74% and 6.43% in the
low dose.

Faecal excretion accounted for small amounts of radioactivity - 0.38%
and 2.08% of the administered high and low doses respectively, within
216 h. High dose faecal excretion at 24 or 72h was 0.07% and 0.15%.
The values forthe low dose group were 0.38% and 1.12% respectively.
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Section A6.2 Percutaneous absorption (in vivo test)

Annex Point TTA V6.2 In-vivo dermal absorption in rat dermis

Discussion Based on the results of this study and taking account of the Manual of
Technical Agreements (MOTA3) Biocides Technical Meeting, 24 Feb,
2010, the RMS considered in vivo percutaneous absorption study of an E
formulation in rats (concentrate 500g ai/L; spray dilution 25 mg a.i./L. =
agriculture field dilution, 8 h exposure, post exposure times 24h, 72h,
216h), revealed dermal absorption values, including residual skin
(stripped skin) at 24h, 72h or 216 h after dosing of -

Concentrate: 1.8, 2.1, 4.7%

Spray dilution: 6.5, 9.2, 11.2%. This would assume excluding all of the
tape stripping recovered radioactivity.

The dermal absorption values including residual skin and all 20 tapestrips
at 24h, 72h or 216 h after dosing:

Concentrate: 8.9, 8.9, 9.7%
Spray dilution: 13.94, 15.8, 15.6%.

The draft ‘Gudance on Dermal Absorption” recently circulated by
EFSA Panel on Plant Protection Products and their Residues (PPR)
seeks to clanfy the use of data obtained by skin stripping. In the current
study, a total of 20 strips were used and the total dermal absorption
values calculated above reflect either the inclusion of results from all
strips or from none. Neither position is thought to accurately reflect the
role of the stratum corneum as a partial barrier to dermal absorption and
a means of removal of non-absorbable material.

The EFSA Guidance reflects the conclusions of MOTAS in the Biocides
Technical Meeting. Where there is no evidence for continuing
absorption at the end of the observation period, it is justified to exclude
the tape strip data entirely. In cases where more than 75% of absorption
occurs within half of the observation period, then tape strip data may
alsobe excluded unless only pooled data are available. In this study the
absorption after 72 hours was less than 75% of the total after 216 h and
so inclusion of some tape strip data is considered appropriate.

The RMS has suggested not including values equivalent to the top 25%
of the stratum corneum, but in the absence of data relating to the percent
of corneum removed by each strip and without an assumption of a linear
dispersal of radioactivity throughout the stratum corneum it is not
possible to estimate this value from the available data. The total
absorption has therefore been recalculated to include the total absorbed
plus any radioactivity recovered from stripped skin and also a value for
the percent of applied dose recovered in tape strips 3 to 20, excluding
the amounts in strips 1 and 2. These values are presented in Table ITIA
6.2-8.

There is general agreement, reflected in both MOTA3 (4.1.1 Q2) and
the most recent EFSA Guidance on Dermal Absorption (point 5.1.1) that
the amount of dose removed by the initial two tapestrips represents
material that will not become biologically available and that practically
and pragmatically these data can be excluded for the total absorption
calculation.

Based on these assumptions the_ dermal absorption values for
cypermethrin including total absorbed, residual skin absorption and 18
tapestrips (first two excluded) at 24 h, 72 h or 216 h after dosing are:

Concentrate: 6.7, 7.0, 7.6%
Spray dilution: 12.5, 13.6, 12.7%.
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Figure 3
Distribution of radioactivity in skin strips and stripped skin in the application site
of male Wistar rats 16 h (T1), 36 h (T2) or 136 h (T3)afler removal of the unabsorbed dose
following dermal application of a high dose {A: 5000 ug/en’) or a low dose (B: 0.25ug/cm’ )
of [*C]-Cypermethrin.
Expressed as % of the dose (average + SD).
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Section A6.3.1 (01)

Annex Point

Repeated dose toxicity
Short-term repeated dose toxicity (oral) - Rat

1A 6.3.1
352  Grossand Yes
histapathology Organs: brain, heart, kidney, lung, spleen, liver , oesophagus, stomach,
intestine (small and large), urinary bladder, pancreas, salivary gland,
thymus, lymph nodes, gonads, prostate or uterus, pituitary, adrenals,
thyroid, eye, and peripheral nerve.
353  Other examinations No
354  Statistics Yes.
Results were expressed as statistically significant but no further details
of statistical methods detailed in the report.
3.6 Further remarks
4 RESULTS AND DISCUSSION
41 Observations
411 Clinical signs Four out of 6 males and one out of six females fed 1500ppm
cypermethrin (the top dose) exhibited piloerection, nervousness and
uncoordinated movement from week 2 onwards. No signs of pyrethroid
ntoxication were seen in any other dose group.
412  Mortality No mortalities recorded during the study.
4.2 Body weight gain At 1500ppm, body weight gain and terminal body weight were reduced
for both male and female rats.
4.3 Food consumption At 1500ppm, food intake was reduced for both male and female rats.
and compound
intake
4.4 Ophthalmoscopic  Not performed
examination
4.5 Blood analysis
451 Haematology Increase in hemoglobin in males in the 1500ppm group.
452  Climcal chemistry At 1500ppm: Increase in blood urea concentration and hemoglobin in
males and in plasma alkaline phosphatase activity in females
453  Urinalysis Not performed
4.6 Sacrifice and
pathology
461  Organ weights At 1500ppm : Significant increase in relative liver weight of females. A
decrease in liver weight in male rats fed 250ppm cypermethrin was not
considered to be of biological significance.
462  Grossand No compound related histopathological effects at any dose level.

histopathology
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Section A6.3.1 (02) Repeated dose toxicity

Annex Point Short-term repeated dose toxicity (oral) - Dog
A 6.3.1
352 Grossand Yes

histopathology

Organs: brain, heart, kidney, lung, spleen, liver , oesophagus, stomach,
intestine (small and large), urinary bladder, pancreas, salivary gland,
thymus, lymph nodes, gonads, prostate or uterus, pituitary, adrenals,
thyroid, peripheral nerve, gall bladder, aorta.

353  Other examinations No
354  Statistics Yes

>

Results were expressed as statistically significant but no further details
of statistical methods detailed in the report.

3.6 Further remarks -

4 RESULTS AND DISCUSSION
4.1 Observations

411 Clinical signs In the 1500ppm group (the top dose) animals exhibited apprehension,
diarrhoea and vomiting, licking and chewing of the paws, whole body
tremors and stiff exaggerated hind leg gait, and ataxia. Two animals (1
temale, 1 male) convulsed during week 1 and 5 respectively. No signs
of pyrethroid intoxication were seen in any other dose group.

412  Mortality No mortalities recorded during the study.

4.2 Body weight gain  Significantly reduced at 1500ppm due to the observed loss of apetite
exhibited by animals in this dose group.

4.3 Food consumption At 1500ppm anmimals exhibited a loss of apetite.
and compound

intake
4.4 Ophthalmoscopic  No ocular abnormalities were found in the 1500ppm and control groups
examination examined.

4.5 Blood analysis

451 Haematology In the 1500ppm group, male dogs showed an increase in WBC and
Kaolin-cephalin coagulation time (KCCT) values at week 5 of the study.

452  Climcal chemistry At 1500ppm: Female blood urea concentrations were increased and
blood glucose levels decreased at week 5 of the study.

453  Urinalysis Not performed
4.6 Sacrifice and
pathology
461  Organ weights At 1500ppm : Increased relative thyroid weight in both males and
females.
462  Grossand No compound related gross pathological and histopathological effects at

histopathology any dose level.
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Section A6.5, A6.7 Chronic Toxicity / Carcinogenicity

Annex Point ITA6.5, ITA6.7

Rat-combined chronic toxicity/carcinogenicity study

Number of
ammals:

Time points:

Parameters:

348  Climcal Chemistry Yes

Number of
animals:

Time points:

Parameters:

349  Urinalysis No
3.4.10 Pathology Yes

3.4.10.1 Organ Weights Yes
From:

Organs:

3.4.11 Histopathology Yes

from:

Organs:

3.4.12 Other examinations None

all animals

End of study/necropsy (6, 12 18 and 24 months)

Total red and white cell counts, haemoglobin
concentration and mean cell volumes.

Differential white cell counts performed on top dose,
and control group plus other dose levels if
haematological abnormalities observed. Also on the
100ppm group at the 6 moth necropsy.

Citrated blood used to estimate prothrombin and kaolin-
cephalin coagulation times.

All animals

End of study/necropsy (6, 12 18 and 24 months)

Total plasma protein, urea and chloride levels, alkaline
phosphatase activity, AST/ALT activity, plasma
sodium/potassium levels.

all surviving animals

Liver, kidneys, testes, spleen, brain, heart

All animals in the control and two highest dose groups
{including those dying early)

All animals in the lower dose groups in the 2 year group

Brain, pituitary, thyroid, parathyroid, thymus,
oesophagus, salivary glands, stomach, small and large
intestines, liver, pancreas, kidneys, adrenals, spleen,
heart, trachea, lungs, gonads, prostate or uterus, urinary
bladder, mesenteric lymph nodes, sciatic nerve, eye and
lachrimal glands

Tissues stored for reference: Knee joint and femur,
femoral muscle, mammary gland, seminal vesicles,
spinal cord, tongue, bone marrow smear.
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Section A6.6.4 Genotoxicity in vivo

Annex Point TIA 6.6.4 In-vivo bone marrow micronucleus study in mice

OfTicial
1 REFERENCE use only

1.1 Reference Mghan, A. (2008); Genotoxicity evaluation of Cypermethrin technical
by i vivo mouse micronucleus assay. [IBAT — International Institute of
Biotechnology and Toxicology, Tamil Nadu, India. Report number
0805303 (unpublished)

Dates of experimental work: 9 October 2008 — 15 November 2008
1.2 Data protection Yes

1.2.1  Data owner Agriphar S A.
1.2.2
1.2.3  Criteria for data Data submitted to the M3 after 13 May 2000 on existing a.s. for the
protection purpose of its entry into Annex [.
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Yes. OECD guideline no. 474 (1997)
2.2 GLP No information included in study report to indicate GLP compliance.
23 Deviations No
3 MATERIALS AND METHODS
31 Test material Cypermethrin technical
31.1 LotBatch number CMN92T1193AR
312  Specification Certificate of Analysis supplied with study report verified the batch was
within accepted specification.
3.1.2.1 Description Viscous yellowish liquid
3.1.2.2 Purity 93.5%
3.1.2.3 Stability Stable — expiry date 19 June 2010

3.1.2.4 Maximum tolerable 50 mg/kg, determined in a range finding study.
dose

3.2 Test Animals

321 Species Mouse

322  Strain Swiss albino

323  Source Bred in-house at IIBAT
324  BSex Male and female

325 Age/weight at study 6-8 weeks

Initiation 23-27g (males and females)

326 Number of amimals 5 males and 5 females per dose and sampling time. A total of 55 males
per group and 55 females allocated to 11 treatment or control groups.

327 Control animals Yes — vehicle/negative controls and positive control group

33 Administration/ Oral in dose volume not exceeding 2 mL/100g bodyweight. Vehicle was
Exposure corn oil

331 Numberof 1 (one high dose group and the corresponding negative control received
applications two doses on consecutive days)
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Section A6.6.4

Annex Point ITA 6.6.4

332

333

334
335
336
3379

338

339

3.4
341

342

41

Interval between
applications

Post-exposure
period

Type
Concentration
Vehicle

Concentration in
vehicle

Total volume
applied

Controls

Examinations

Clinical signs

Tissue

Clinical signs

Genotoxicity in vivo
In-vivo bone marrow micronucleus study in mice

Not applicable except for one high dose group and the corresponding
negative control that received two doses on consecutive days with 24 h
interval.

24 and 48 h after treatment

Positive control: 24 h after treatment; untreated control: 24 and 48 h
after beginning of study and 24 hours after second treatment of one
group. Low, intermediate and high dose groups — 24 and 48 h after
initiation of treatment and for one high dose group, 24 h after second
administration.

Oral

(zavage

50 mg/kg (MTD), 25 mg/kg and 12.5 mg/kg
Corn il

2.5, 1.25 and 0.625% w/v
2 ml/10g bw

Corn oil (vehicle control)

Cyclophosphamide 20 mg/kg (positive control)

General health condition recorded daily, bodyweights recorded pre-
treatment on Day 0.

bone marrow

Number of all animals

ammals:

Number of 2000 PCE examined. The PCE:NCE ratio determined

cells: from 200 erythrocytes

Time points: 24 or 48 h after treatment

Type of cells  erythrocytes in bone marrow (PCE — immature or NCE -
mature)

Parameters:  Micronucleated PCEs
polychromatic/normochromatic ervthrocytes ratio

4 RESULTS AND DISCUSSION

No signs of toxicity are presented in the study report, even at the MTD.
Some indications of observed toxicity are given for the range-finding
investigation but these are not replicated in the main study.
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Section A6.6.4

Annex Point ITA 6.6.4

4.2

4.3

4.4

Haematology /

Tissue
examination

Genotoxicity

Other

Genotoxicity in vivo
In-vivo bone marrow micronucleus study in mice

Test substance did not induce significant increase in the number of
micronucleated PCEs in either males or females at any dose level 24 or
48 hours after single treatment, or 24 hours after two administrations.
The mean percentage of micronucleated polychromatic erythrocytes in
the treated groups was consistently lower than the vehicle mean for
males and females at the 24 h and 48 h assessment points in the low and
intermediate groups and the high dose groups were similar to the
controls.

The ratio of PCE:NCE is theoretically anticipated to be close to unity,
with higher ratios normally apparent in younger animals and a shift in
the ratio indicates inhibition of cell division, a reduction in the PCE
count and normally a reduction of the PCE:NCE ratio to less than 1.

The PCE:NCE ratios for the negative controls were:
24 h males and females: 1.35and 1.42
48 h males and females: 137 and 1.43
24 h after two treatments: 1.47 and 1.45

The PCE:NCE ratios for the positive controls were:
24 h males and females: 1.75and 1.83

The PCE:NCE ratios for the low and intermediate dose treated group
were:

24 or 48 h males and females: in range of 0.86 to 1.28 (indicating a
slight reduction in the ration in comparison with controls)

The PCE:NCE ratios for the high dose treated group were:

24 or 48 h males and females: in range of 0.69 to 0.85 after one or two
administrations (indicating a significant reduction in the PCENCE
ratio).

See table A6 6 4-1

There were no marked differences in the frequencies of micronucleated
polychromatic erythrocvtes for either sex in any of the treatment groups.

Cypermethrin technical proved to be negative for mutagenicity in Swiss
albino mice

In the positive control group, cyclophosphamide caused a significant
increase in the number of micronucleated PCEs 24 hours after
application, thus validating the test.
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Section A6.6.4

Annex Point ITA 6.6.4

5.1 Materials and
methods

5.2 Results and
discussion

5.3 Conclusion

53.1 Reliability
5.3.2 Deficiencies

Date

Materials and Methods
Results and discussion
Conclusion

Reliability
Acceptability

Remarks

Genotoxicity in vivo
In-vivo bone marrow micronucleus study in mice

5 APPLICANT'S SUMMARY AND CONCLUSION

Potential mutagenicity of Cypermethrin technical was examined in bone
marrow of Swiss albino mice according to OECD test guideline 474.
The in vivo micronucleus assay assesses the clastogenic and aneugenic
potential of the test substance, which was administered orally at three
dose levels; 50, 25 and 12.5 mg/kg. Following a range-finding study, the
MTD was found to be 50 mg/kg.

In the main study, ammals were treated once via the oral route (com o1l
used as the vehicle) and samples were taken 24 and 48 hours after
treatment. One group of vehicle controls and a high dose group were
treated on two occasions and samples collected 24 hours after the
second dosing occasion. Cyclophosphamide was included as a standard
positive control for the assay. During the microscopic evaluation, 2000
PCHEs were scored per animal to assess the micronucleated cells. The
PCE:NCE ratio was evaluated from assessment of 200 erythrocytes per
group.

Single oral doses of 50, 25 or 12.5 mg/kg did not induce an increase in =~ X
the frequency of micronucleated polychromatic erythrocytes (MCPEs)
in male and female mice at 24 and 48 hours after treatment when
compared to the vehicle control. The positive control induced a
statistically significant increase in MPCE thereby validating the
techniques used in the assay.

The ratio of polychromatic to normochromatic erythrocytes was similar
to the vehicle controls for the low and intermediate treatment regimen,
although a slight reduction was evident for the treated groups at both
sampling time points. The high dose group showed a reduction in the
ratio also with a significantly lower ratio at 50 mg/kg compared to the
vehicle control.

Cypermethrin technical induced no apparent chromosomal or other
change leading to formation of micronuclei in polychromatic
erythrocytes at dose levels up to the MTD of 50 mg/kg. Cypermethrin
technical was not considered to be genotoxic and proved to be negative
for mutagenicity in the mouse in-vivo bone marrow micronucleus test.

1
No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE
January, 2011.

The applicant’s version is acceptable.

The applicant’s version is adopted.

The applicant’s version is adopted.

1

acceptable



