









































Bayer Environmental
Science SAS

Active Substance Document III-A — Study Summaries
Bendiocarb

Section A3 Physical and Chemical Properties
Annex Point ITATIT
EVALUATION BY COMPETENT AUTHORITIES
EVALUATION BY RAPPORTEUR MEMBER STATE
Date 01/2007

Materials and methods

The applicant’s version is acceptable with the following additions:

31.1-32,33-37and 3.9 -3.17: 860402, R0O00174, RO00087, B920701,
B920702, RO01062 are batch numbers of the bendiocarb samples used for
testing,

3.1.3 Bulk/Relative density
Method
The method used is equivalent to 92/69/EEC, A3

3.2 Vapour Pressure

Method

The method used is equivalent to 92/69/EEC, A4
Result

1.9x 107 Paat 20 °C

3.3.1 Physical state
Result

The physical state was determined at ambient room temperature (23 — 26 °C)
rather than at 20 °C as stated in the Technical Guidance Document. The UK CA
considers this to be acceptable.

3.3.2 Colour
Result

The colour was determined at ambient room temperature {23 — 26 °C) rather
than at 20 °C as stated in the Technical Guidance Document. The UK CA
considers this to be acceptable.

3.3.3 Odour
Result

The odour was determined at ambient room temperature (23 — 26 °C) rather than
at 20 °C as stated in the Technical Guidance Document. The UK CA considers
this to be acceptable.
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Physical and Chemical Properties

3.5 Water solubility

Method

The method used is equivalent to 92/69/EEC A6
Result

The solubility at 13 °C and pH 3 to 5 was 0.26 g/l
The solubility at 13 °C and neutral pH was 0.24 g/
The solubility at 30 °C and pH 3 to 5 was 0.44 g/l
The solubility at 30 °C and neutral pH was 0.38 g/l

3.6 Dissociation Constant
Results

It 1s not necessary to report the pKa of the parent phenol of Bendiocarb.

3.9 Partition coefficient n-octanol/water
Method

The method used is equivalent to 92/69/EEC A8
Remarks/Justification — effects of pH

As shown in the water solubility report there 1s no effect of pH on the water
solubility of the active substance, in the pH range where bendiocarb is stable
(pH: 3-7). At pH > 9 (not relevant for the environment), bendiocarb is unstable
(rapidly hydrolyzed) therefore, the value of the water solubility is not reliable.
To demonstrate that there is no effect of pH on log Pow of bendiocarb at
environmental pHs, a modelisation has been conducted with the ACD log D®
software version 9. This software permits the calculation of the curve: log Py =
{(pH). The result obtained from the ACD lab software 1s log Py = 1.86 + 0.38.
By comparison, the measured value of 1.7 found in the study 1s within the
uncertainty range of the calculated value. This shows that the ACD log D®
software version 9 is reliable.

pH 4 5 6 7 8 <) 10
Log D 1.86 1.86 1.86 1.86 1.86 1.86 1.86

The modelling clearly demonstrates that there 1s no effect of pH on log Py of
bendiocarb at environmental pHs.

Remarks/Justification — effects of temperature

As shown in the water solubility report, there is a significant temperature
dependence on the solubility of bendiocarb in water (=>3% per °C).

Temperature 20°C 30°C Increase % Increase %o
per °C
Solubility in 0.28 g/l 0.33 g/l 36 3.6
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Section A3 Physical and Chemical Properties
Annex Point ITATIT
water pH 7
Solubility in 0.31 g/ 0.44 g/l 42 42
waterpH3- 5

It can be estimated that there is roughly a 4 % increase in water solubility per °C
for bendiocarb.

Based on the two study reports on solubility of bendiocarb in organic solvents, it
appears that there is a temperature dependence on the solubility of bendiocarb in
organic solvents (> 3 % per °C).

The temperature dependence on the solubility of bendiocarb in water and in
organic solvents follows the same direction (increased solubility at higher
temperatures) and 1s of same order of magnitude. In addition, the value of log
Pow at a particular temperature 1s within the range of uncertainty given by the
software of ACD Lab version 9 {or bendiocarb at 20 °C: log Pow = 1.86 = 0.38.
Therefore, it can be concluded that there 1s no significant effect of temperature
on log P, for bendiocarb.

3.10 Thermal Stability
Method
Method used is equivalent to 92/69/EEC Al

Remarks/ Justification

The second endothermic reaction is a first indication of the boiling process
(increase of pressure) in the closed cup. Inthe open cup this endothermic
reaction i3 not visible.

The substance is considered to be stable at room temperature 1f no
decomposition or chemical transformation 1s found below 150 °C.

3.11 Flammability including auto-flammability and identity of combustion
products - flammability

Method
Method used is equivalent to 92/69/EEC A10

3.11 Flammability including auto-flammability and identity of combustion
products — autoflammability

Method
Method used is equivalent to 92/69/EEC A16

3.12 Flash-point

Remarks/ Justification

This test is not applicable as the active substance is not a liquid and does not
contain any solvents which could ignite.
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3.15 Explosive properties
Method
Method used is equivalent to 92/69/EEC A14
3.16 Oxidizing properties
Method
Method used is equivalent to 92/69/EEC Al7
Conclusion Adopt applicant’s version with the above additions.
Reliability 2
Acceptability Acceptable
Remarks All data and endpoints presented in the study summary have been checked
against the original study and are correct.
COMMENTS FROM ...
Date

Results and discussion
Conclusion

Reliability
Acceptability
Remarks
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Bayer Environmental
Science SAS

Active Substance

Section A5
Annex Point [TAV

Effectiveness against target organisms and intended uses

5.4.1 Mode of action

Bendiocarb is a carbamate which acts on harmful organisms by
contact and ingestion resulting in death. It has residual activity as well
as expressing a knock-down effect.

Like other carbamates, it reversibly inhibits acetylcholinesterase, an
enzyme required for normal transmission of nerve impulses.
Bendiocarb binds to the active site of this enzyme leading to an
accumulation of acetylcholine, required for the transmission of nerve
impulses in the body, at nerve muscle sites (The Pesticide Manual,
13% edition, 2003).

5.4.2 Time delay

Knock-down (see Sections AS5.3 and B5.10).

5.5  TField of use envisaged
(I1A5.5)
MGO03: Pest control PT18 — Insecticides, Acaricides and Products to Control Other
Arthropods
Further specification Indoor and outdoor use
5.6  User
(I1A5.6)
Industrial Formulation into the biocidal product
Professional Yes
Operators may be exposed when mixing, loading and applying
Bendiocarb products for spray applications. The following tasks are
undertaken:
¢ Dilution of product in water,
¢ Application of product in compression sprayer (e.g. knapsack.)
¢ Maintenance and cleamng of spraying equipment.
Impermeable coveralls, gloves and full face mask are recommended as
a general precaution.
5.7 Information on the

occurrence or possible
occurrence of the
development of
resistance and
appropriate
management
strategies

(IIAS.7)
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Document ITT-A — Study Summaries
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Section 5.3 Summary Table of Experimental Data on The Effectiveness of The Active Substance Against Target Organisms At Different Fields Of Use
Envisaged, Where Applicable
Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb |Lasius niger | Glass plates were treated with known During the Rate of Knockdown (selected data) Lemon, R W
deposits of Bendiocarb applied in exposure period |Bendiocarb (NC 6897) (1970),
acetone sol}ltion. When th_e plates were th_e ants were fed g/m® |% knockdown after continuous AS0675/
dry, glass rings, coated with fluon were |with honey exposure (mins) M-167393-01-
placed on the plates and infested with | solution. 1
approximately 20 worker ants. 1 2 4 8 | 15 | [53/01
_ AT dose, 0.1 ol 5100
Counts were made to obtain rate of 0.001 & 0.1
knockdown and a mortality count was | g/m? 00011 O 0 0| 25100
made at 24 hours. KDsp (0.1g/m?) = 3 mins

KDso (0.001g/m?y = 10 mins

Percent mortality bendiocarb at
24hrs (g/m?) (n =3)

0.1 0001 | 0.0003 | 0.0001 | 0.00003
100 100 100 17 0
100 29 0 0 0
100 100 0 0 0
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide |[PT18 Bendiocarb | Tineola For the larval tests, discs of pure woolen [ Al dose: Larval Tests: Tineola bisselliella, Lemon, RW
bisselliella, |cloth approx. 8§ cm. diameter were Larval tests: 10, ppm % mortality LDso (1970),
treated with solutions of Bendiocarb in |30, 100, 300 & 1000 100 AS0690/
Anthrenus  |acetone and after drying were placed in | 1000 ppm. 300 100 65 M-167498-01-
flavipes 9 cm. petri dishes. Each was infested 100 100 ppm 1
Attagenus | with 20 larvae of the test insect which | Adulttest: 3, 11, 5.3/02
megatoma. | were counted after 7 days exposure. 32,108 & 323 30 9
(2 carpet Two replicates of each treatment were  |mg m=. 10 0
beetles) included. For the adult carpet beetle Larval Tests: dnthrenus flavipes
test, glass plates were treated with ppm % mortality | LDso
Bendiocarb in acetone and the beetles 300 100
were confined on the deposit in brass 100 100 75
rings for 24 hours after which time the i
mortality was determined. 30 67 &
10 0
Larval Tests: dttagenus megatoma
ppm % mortality LDso
1000 100
300 73 100
100 53 ppm
30 0

Adult test: Afiagenus megaloma

% knockdown and mortality

at rate indicated (ng m-?) LCso
mortality
323 100
108 100 i 4
32 100 4
mgm
11 100
3 30
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide |PT 13 Bendiocarb | Periplaneta |2 pl acetone Bendiocarb solution Al dose: days| % knockdown and dead Lemon, RW
americana | applied to ventral side of thorax between [ 10,3, 1,03 & (ug/insect) (1971),
mid coxae. 10 adult cockroaches per 0.1 (ug/insect) AQ0652 /
treatment. 0] 3] 1] 03] 01} In-167370-01-
1 90 | 60 | 40| 10 0 153/03
Mortality assessed over a four day 2 10| ol so0l 10 0
pericel 3 Jwo]sofso] 2] o
4 100 | 80| 50| 201 10
The results indicate a LDsg of
approximately 1 pg/insect.
Insecticide | PT18 Bendiocarb |Aonomoriu |Pharaoh's ant culture was obtained from |A.I doses, Monomorium pharaonis Lemon, R W
m pharaonis | the Pest Infestation Laboratory, the 0.0001, 0.0003, Percent mortality bendiocarb at {1971),
house crickets were collected from 0.001, 0.01 and 24hrs (g/m?) AQ06T76/
Acheta Chesterford Park. Glass plates were 0.03 g/m? 0.03 001 0001 Vo000 Toooo1 M-167394-01-
domesticus |treated with known deposits of 100 i T o y 1
Bendiocarb applied in acetone. The 5.3/04

nsects were confined to the plates in
glass rings. Mortality measurements
were made after 24 hours continuous
exposure.

Time to complete knockdown
bendiocarb at (g/m?) (ms)

0.03 0.01 0.003 0.001

Sms 7ms 1ms 9 ms

Acheta donesticus

Percent mortality bendiocarb at
24hrs (g/m?) (n =3)

0.03 0.01 0.003 0.0001 |0.0003

100 91 89 60 0

Doc III-A — Section 5

Page 7 of 15




Bayer Environmental
Science SAS

Effectiveness against target

organisms and intended uses

Document ITT-A — Study Summaries

Bendiocarb

Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb | Lepisma Bendiocarb pure material was applied to | A.I dose . . Lemon, R'W
. : j : 2 Percent mortality bendiocarb at
saccharina | glass plates in acetone solution to obtain | 100 g/m 24hrs (g/m?) (1972),
deposits of 100 and 30 mg/m. Propoxur, g AS0681/ M-
technical material was included for 100 30 167399-01-1
comparison. Silverfish were exposed to . 5.3/05
the fresh deposits for 24 hours. Bendiocarb 100 100
Propoxur 100 100
Insecticide | PT18 Bendiocarb |Ctenocephal | Bendiocarb, was tested against adult C. | AT dose C. felis: Goose, J. 1977
ides felis felis (sex not reported). Following 50 g/m? The LCsp for bendiocarb was determined to | AS0853,
Xenopsylla | application to filter papers, mortality be 50 mg bendiocarb I M-167569-01-
cheapis was assessed after 24 h, and an 1
LCso calculated. Xenopsylla cheopis: 5.3/06

In the same study, bendiocarb, were
tested against adult Xenopsylla cheopis
(Oriental rat flea). Bendiocarb was
applied to filter papers at an application
rate of 50 mg bendiocarb m?.
Bioassays, consisting of the addition of
10X, cheopis (sex not reported), were
conducted 1, 2 and 4 w post-treatment,
and thereafter at 4 w intervals up to 24
w. Mortality was assessed 24 h after
each bioassay was initiated, and
percentage mortality was determined.

Bendiocarb provided 100 % mortality up to
week 16, falling to 95 % at week 20, and
80 % at week 24

Residual activity of bendiocarb and
malathion against adult Xenopsylla cheopis
50 mg a.s./m?

% mortality
weeks | bendiocarb | malathion
8 100 100
12 100 30
16 100 S0
20 95 85
24 80 45
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb |Musca The ability of a range of insecticides, Treated flies An LDsg of 1.7 x 102 % w/v bendiocarb Harris et al.,
domestica | including bendiocarb, to control two were placed in | solution was recorded for strain C 1982,
resistant strains (A & B) and a containers (susceptible strain). M-264660-01-
susceptible strain (C) of Musca covered with a Percent mortality (n=2) 1
domestica (house fly), was assessed Petri dish and 5.3/07
under laboratory conditions. heldina Strains A B C
Insecticidal soh_ltions_ were prepared in |chamberat27+ | [pongio| 1 100 so | N/T
19:1 acetone:olive oil and applied 1°C and 65 ocarb
directly to M. domestica using a Potter's |%r.h., and (whv) 0.33 95 | 70 | N/T
tower. The insecticides were made up at [ continuous light. 01 25 36 | 100
concentrations of O (solvent group), 1 x :
103,33x103,1x102,33x 102 01, |ATIdoses: 0.001, 0.03 35 11 | 100
0.33 and 1 % solution (w/v). Two 0.0033, 0.01, 0.01 o 5 45
groups of 10 M. domestica (1:1 0.03,0.1,0.33 :
male:female) were tested at each dose  |and 1 % w.v 0.0033 0 0 3
level. Mortality counts were made 18 h
after treatment. Each screening test was 0.001 0 6 0

repeated and the results of the 2 tests
were averaged and corrected for natural
mortality using Abbott’s formula.

N/T =Not tested.
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb |A4nopheles | The ability of bendiocarb, to control 5 | AT dose: Percentage mortality (and number of Hemingway
atroparvus | strains of varying insecticide 0.36 mg m* mosquitoes tested in parenthesis) of 6 and Davidson,
susceptibility was assessed. An strains of An. atroparvus after exposure to | (1983)
insecticide susceptible strain (strain 1), a 0.36 mg bendiocarb m™ for 1 h M-264671-01-
multiple resistant strain (strain 2), a 1
fenitrothion resistant strain (strain 3), a Strain Treatment: 5.3/08
propoxur resistant strain (strain 4), a bendiocarb
malathion resistant strain (strain 5), and
a fenthion resistant strain (strain 6). 1 100 (12)
Adult An. atroparvus were treated by
the tarsal contact method using the 2 46 99)
standard WHO test kits. Filter papers 3 12 (41)
were treated with bendiocarb at a rate of 4 0(62)
0.36 mg m2. Olive oil, silicon o1l and
risella o1l were added to acetone as 5 8(37)
controls. The insects were exposed to 6 0(39)
the insecticidal concentrations for 1 h.

Controls no effect.
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb |Blattella Topical application of 1l of test Upon treatment, |All LDsg, values were converted from Rust M. et al
germanica | compound in acetone at a predetermined |the cockroaches |ug/insect to Lg/g insect to avoid the (1993)
dose of insecticide was applied to the were kept in possible effect of weight differences on M-264666-01-
first segment of the abdominal stemites. |clean toxicity. Test for statistical significance 1
In each experiment, 10 — 30 insects polyethylene between LDso values was the failure of 5.3/09
(depending on availability) were tested |petri dishes their 95% fiducial limits to overlap.

at each dose level All experiments were
done in the morning and replicated three
to seven times. Cockroaches aged 3 —
14 days were used. Mortality was scored
at 24 hours post-treatment. The
criterion for death was as follows:
cockroaches lying on their back were
touched on their abdomen with a forcep;
those that were unable to back
themselves to normal posture in two
minutes were considered dead.

(diam =9 cm,
height =1.5 cm)
with ten
individuals per
container, each
provided with a
piece of mouse
pellet and a wet
cotton bung.
The dose levels
used were not
reported.

The test results showed LDso of

13 pg bendiocarb per insect and 51 pg
bendiocarb per insect for males and
females, respectively.
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Function | Field of use Test Test Test method Test conditions Test results: effects, mode of action, Reference*)
envisaged | substance |organism(s) resistance
Insecticide | PT18 Bendiocarb |Blattella The activity of technical grade (97.3 %) |Reared: KT and LD values for bendiocarb against | Chapman,
germanica | bendiocarb was assessed on 2 — 3 week- |27°C, 45 RH laboratory susceptible and field strains of |P.A., et al
old adult males of a susceptible usinga 10:14h |B. germanica (1993)
laboratory strain, an American strain light:dark
collected from a housing estate of regime, on an Strain Tarsal contact® 265401-01-1
unknown treatment history, and 3 UK |appropriate diet. 5.0/01
field strains obtained from unnamed KTso(min) | KTss(min)
locations in London. Aldose Susceptible 17 3]
Two sets of tests were conducted. In the | 240 mg
first series the insecticide was tested bendiocarb m? UKy 165 2754
using a tarsal contact method based on
the standard WHO method (1970). In W T IVL
the second series a topical application UK5 N/T N/T
method was used in Wthh 5 cl_lfferent —— Al 130
concentrations of bendiocarb in pentan-

3-one were tested (concentrations not
reported). Each concentration was
replicated 3 times on 15 adult male
cockroaches. Knockdown counts were
made daily for 7 d. Pentan-3-one was
applied to 3 replicates of 15 insects as
controls. The control results were not
reported.

* Application rate = 240 mg bendiocarb m-
ZN/T = Not tested

Strain Topical application
LDso LDss
pg/insect | pg/insect
Susceptible 03 0.4
UK, 0.6 2
UKz 0.7 2
UKs 2 7
America 0.4 3
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Function |Field of use | Test Test Test method Test conditions |Test results: effects, mode of action, | Reference*)
envisaged |substance |organism(s) resistance
Insecticide | PT18 Ficam W |Blattella Two field strains ( B and D) of Blattelln | Experiments The resistance factors for Bendiocarb|Barson, G. &
Bendiocarb |germanica |germanica  were  collected  from |conducted at|were at the L.Cso level 5.6 and 6.2 for the | McCheyne, N.G
80% w/w survivors of Bendiocarb 80% treatments|27°C, 45% rh., |field strains D and B and 1.7 and 2.0 at|M-264646-01-1

in England and bred in the laboratory.
They were compared with a laboratory
susceptible strain (3) in a tarsal contact
method for resistance to bendiocarb,
fenitrothion and dieldrin. Adult female
cockroaches have been confined on
glass plates treated with a range of
concentrations of the insecticides
between 1.7 and 220 mg/m? as residual
deposits. After exposure for time
periods of 3 min, 60 min or 24 h the
insects were placed in Petri dishes and
knockdown (KD) was assessed in 30
min intervals for the first 6 h. KD and
mortality were assessed in 24 h intervals

over 7 days.

12h photoperiod
at 22 lux

the LC 95 level. Knockdown resistance
was detected with resistance factors of
10.6 and 8.1 at the KDsg level. At shorter
exposure times of 5 and 60 min 2 - 20%
of the field strains survived 55 or 110
mg m? where no survivors were
observed for the susceptible strain.

5.7.1/01
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Function |Field of use | Test Test Test method Test conditions |Test results: effects, mode of action, | Reference*)
envisaged |substance |organism(s) resistance
Insecticide | PT18 Ficam W  |Blattella In addition to the scusceptible strain SS [Experiments Resistance in terms of mortality was|Barson, G. &
Bendiocarb |germanica |and the bendiocarb restistant strain D a [ conducted at|demonstrated for bendiocarb, dioxacarb|Renn, N,
B80% w/w strain H has been bred from survivors of | 27°C, 45% rh., |and dieldrin in both strains and for | M-264650-01-1

a number of treatments with malathion
and a treatment history with DDT, -
HCH, malathion, fenitrothion and
pyrethrins. Resistance of these strains
was tested with a tarsal contact method
using Bendiocarb 80% WP and 9 other
insecticides. Glass plates (31 x 31 cm)
were treated with 5 ml aliquots of
nsecticides in aqueous dilution to obtain
a range of 6 concentrations of dry
deposit. 5 replicates of 10 adult female
cockroaches were confined for the
exposition period of 24h on the surface
of these glassplates and then removed to
untreated covered cristallising dishes.
Knockdown (KDD) was assessed in 30
min intervals for the first 6 h. KD and
mortality were assessed in 24 h intervals
for up to 7 days.

Selection for resistance was carried out
by exposure of final-instar nymphs to
Bendiocarb in two stages at increasing
concentrations (110 and 220 mg/m?) and
subsequent breeding of the survivors
yielding the strains Dsri and Dgra. For
Malathion selection was carried out on
strain H by breeding survivors of an
exposure to 125 mg/m?.

12h photoperiod
at 22 lux. During
the experimental
stage no feed or
water was given
to the cock-
roaches

malathion in strain H. The resistance
factor for bendiccarb was 10.6 for the
KDse and 5.6 for the LCso but only 1.7
for the LCos. These resistance factors
were incraesed in the selected strain Dsny
by a factor of 4 for the LCso and x3 for
the KDso. Little or no cross resistance to
propoxur, but evidence of cross
resistance to dioxacarb on L.Csp and KDsg
levels, but not at the 95 % level.

5.7.1/02
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Barson, G. and McCheyne, N.G 1978 Resistance of the German cockroach Blaitella germanica to bendiocarb. Ann. Appl. Biol., 90(2), 147-154.
M-264646-01-1

Barson, G. and Renn, N, 1983 Laboratory assessment of resistance to commercial insecticide formulations in two strains of the German
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