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acceptable

CTB Comments at Completeness Check March 2006:

Reference is made to the study of the determination of the decomposition temperature. The identity of relevant breakdown products is not
determined in this study. A statement or study is necessary.

Dow AgroSciences Response March 2006:

The study (DAS Ref. A18) entitled “Thermogravimetric Analysis of Spinosad and Evolved Gas Analysis by Gas Chromatography/Mass
Spectrometry” DECO GL-AL 96-005553, Froelicher, S.W, Feb 1997 has been submitted. This study provides details of the type of substances
evolved from spinosad TGAI after heating to high temperatures > 400 deg C.

Data from this thermogravimetric analysis indicated a sample weight loss of about 92% from the sample up to a temperature of 400 deg.
Thermal degradation products associated with this weight loss tentatively identified by TG/GC/MS included Carbon dioxide, methyl formate,
acetaldehyde, and various sugar fragments of the Spinosad molecule.

B.2.1.4 Relative density 88.0% | OECD No. 109 R Jones-
(1A 2.2) (A+D) | EEC Method a3 | 0-212820°C Jefferson,1994
1A 3.1.3
Pyknometer
method
B.2.1.5 Vapour pressure 99.9% OECD No. 104 ] 11 R Chakrabarti,1991a
(1A 2.3) A) EEC Method A4 | A 3:0x107" kPa at 25°C and 1991b
111A 3.2 Knudsen- i
>99% | Effusionweight | D: 2.0x10™" kPaat 25°C
(D) Loss Method
B.2.1.6 Volatility, Henry's pure Calculation A: 1.89 x 10" Pa m°mol™ GLP Portwood, 1998a
(IA2.3) | law constant D: 2.32x 10° Pam®mol™ <1E-5 very slightly
1A 3.2.1 volatile
solids or liquids 1E-5-0.03

determined or calculated from water moderately volatile
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solubility and vp (units Pa m3 mol-1) >0.03 highly volatile
B.2.1.7 Appearance: o ' . e . Jones-
(1A 2.4) physical state SAS;%/O \(glk?:::vation light grey-white solid Jefferson,1994
111A 3.3.1 ( )
B.2.1.8 Appearance: colour o ' . . . Jones-
(1A 2.4) SAS;%/" \é'sgsivaﬂon light grey-white solid Jefferson, 1994
111A 3.3.2 ( )
B.2.1.9 Appearance: odour o . Jones-
(1A 2.4) oe0 Slightly stale water Jefferson, 1994
111A 3.3.3 ( )
B.2.1.10 Spectra o A: UV-spectrum, solution in methanol From the Knowles, 1996
(1A 2.5) ?AE’)'O/" OECDNo. 101\ " molem™) @ 244.2nm = 1.08x10° measurements
111A 3.4 ¢ (mol*cm™) @ 200.2nm = 5.73x10" submitted: the first
95.6 % & (mol”'cm™) @ 244.0nm = 1.09x10° two values for each
D) e (molem™) @ 243.2nm = 1.10x10° spinosyn were

¢ (mol'em™) @ 201.0nm = 6.77x10"
D: solution in methanol

¢ (mol'em™) @ 243.8nm = 1.10x10°
¢ (mol'em™) @ 202.8nm = 9.88x10"
¢ (mol'em™) @ 243.6nm = 1.10x10°
¢ (mol''em™) @ 242.6nm = 1.10x10°
¢ (mol'em™) @ 203.0nm = 1.08x10°

IR, NMR and MS-spectra were provided
table of signal characteristics for
interpretation

UVNis, IR, NMR, MS including molar
extinction at relevant wavelengths.
Mention any absorbance >290nm. Optical
purity must be measured and specified for
resolved optical isomers.

measured in acidic
methanol, the next
value in basic
methanol and the
last two in neat
methanol.

Absorption at 290
nm:

A:

e (molcm™) = 2.41
x10?

D:

¢ (mol*cm™) =
1.16x10°

GLP

Hamilton et al,
1998a and 1998b
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Spectra of tox., ecotox. or environmental
significant impurities also required
B.2.1.11 Solubility in water 98.3% OECD No. 105 A: flask method and column elution: Jones-
(1A 2.6) ( A)' Flask At 20°C: pH (distilled water) 89.4 mg/l, Jefferson,1994
1A 3.5 and method/Column pHS5: 290 mg/l, pH 7: 235 mg/l and and
99.9 % elution at pH 9 16 mg/l (by column elution Heimerl, 1993 and
' method 1994
99.8 % Column elution D: only column elution:
(Dj At 20°C water (pH 8.36): 0.495 mg/l at pH
5:28.7 mg/l, at pH 7: 0.331 mg/l and at
pH 9: 0.053 mg/I
B.2.1.12 Solubility in organic | 98.3 % | OECD 105 A at 20°C in: dichoromethane: 525 gl/l; <0.1 mg/l very Jones-
(A 2.7) solvents (technical | (A) Shaking flask methanol: 190 g/l; acetone: 168 g/l; slightly soluble Jefferson,1994
1A 3.7 active substance) method acetonitrile: 134 g/l amyl acetate: 36.9 g/l; | 0.1-10 slightly And Comb, 1997a
90.9% | EEC A6 hexane: 4.48 g/l; 1-octanol: 9.26 g/l: soluble and 1997b
(A) Shaking flask tolene: 457 g/l and iso-propanol: 39.8 g/l 10-1000 moderately
method A at 20°C in : ethyl acetate: 194; n- soluble
(underlined heptane: 12.4 g/l and xylene; > 250 g/l >1000 readily
results) 15-25°C soluble
98.0% | OECD 105 report of <250 g/kg
% (D) | Shaking flask ethyl acetate
method D at 20°C in: dichoromethane: 448 g/l;
EEC A6 methanol: 2.52 g/l; acetone: 10.1 g/l;
91.8 % | Shaking flask acetonitrile: 2.55 g/l; amyl acetate: 23 gl;
(D)man | method(underlined | hexane: 0.743 g/I; 1-octanol: 1.27g/l;
ULaCth results) toluene: 152 g/l and iso-propanol: 1.29 g/l
e

D at 20°C in : ethyl acetate: 19 g/l; n-
heptane: 0.3 g/l and xylene: 64 g/l
15-25°C

report of <250 g/kg

ethyl acetate
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B.2.1.13 | Partition co- 97% EPA/FIFRA A Morrisey, 1994a
(1A 2.8) efficient (A) Subdivision D B o and 1994b
1A 3.9 63.11 LOg Kow = 3.91 @ 23°C (Water)
Shake flask Log Kow = 2.78 @ 23°C (pH 5)
method Log Kow = 4.01 @ 23°C (pH 7)
98% Log Kow = 5.16 @ 23°C (pH 9)
(D) D:
Log Kow = 4.38 @ 23°C (water)
Log Kow = 3.23 @ 23°C (pH 5)
Log Kow = 4.53 @ 23°C (pH 7)
Log Kow =5.21 @ 23°C (pH 9)
B.2.1.14 Stability in water A: 94.7% FIFRA Guideline A: Saunders , Powers
(1A 2.9) radioche 161-1 At pH 5: no hydrolysis; at pH7, DT50 = 1 NO and Cooket all,
1A m. pure 648 days and at pH9, DT 50 = 200 days; SIGNIFICANT | 1994
7.11.1.1 : D: HYDROLYSIS
D 536 Egterm'”ed 25 | AtpH 5 and 7 no hydrolysis; at pH 9, DT FOR FACTOR
m. pure 50 = 259 days. A AND D AT
' PH5 AND 7.
FACTOR A
AND D ARE
STABLE TO
HYDROLYSIS
AT PH5 AND
7 AT 25 °C.
2 VERY
SLIGHTLY
HYDROLYSIN
G AT PH 9.
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3 GLP
DT50 at 20°C, pH7
>30d slightly
hydrolysing
10-30 moderately
hydrolysing
4-10 fairly
hydrolysing
1-4 readily
hydrolysing
<1 very rapidly
hydrolysing
B.2.1.15 Hydrolysis rate pure EEC method C 7 | see above GLP
(A 2.9)
1A hydrolysis rate at pH 4, 7 and 9 sterile
71111 conditions, absence of light

low hydrolysis rate-determine at 50°C or
other appropriate temp.
If degradation at <50°C, determine at

20°C using Arrhenius plot
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B.2.1.16 Photochemical A: 94.7% | FIFRA Guideline A: Conditions: Saunders and
(1A 2.9) degradation radioche | No. 161-2 The half-life for the degradation of pH 7 and 25°C, Powers
1A m. pure spinosyn A in dilute aqueous buffer was natural sunlight was | 1994
7.11.1.2 calculated to be 0.96 days, in summer used. The

D: > sunlight (June-July in Greenfield, Indiana, concentration of

93.6 39.8°N). acetonitrile was 0.5

radioch D: %

em. The half-life for the degradation of

pure spinosyn D in dilute aqueous buffer was 1,2-14C-acetate is

calculated to be 0.84 days, in summer

39.8°N).

sunlight (June-July in Greenfield, Indiana,

used as the carbon
source and the 14C
spinosad is
produced by
fermentation. The
radiolabel is
incorporated fairly
uniformly
throughout the
macrolide ring and
also on the first ethyl
group carbon at
position 21 and the
methyl at position
16. No information
is available , how
many of the 23
available carbons
are radiolabeled in a
typical

fermentation run.
The main conclusion
is that there are no
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radiolabeled
carbons on either
sugar group.
B.2.1.17 Quantum yield 94.7% FIFRA Guideline 0.019 (A) See above See above
(HA 2.9) (A) No. 161-2 0.021 (D)
HIA > '
93.6%
(D)
B.2.1.18 Dissociation 97% OECD Guideline pKa of protonated Factor A = 8.10 at 20° Protonation of the N- |Gluck, 1994a and
(1A 2.9) constant (pKa) (A) 112 C, equivalent Ka = 7.94 x 10°. atom 1994b
[l 97% Capillary R
(D) electrophoresis pKa of_protonated Factor D :_87.87 at 20
method C, equivalent Ka =1.35x 10™.
B.2.1.19 Stability in air, Atmosperic Spinosyn A Portwood, 1998
(1A 2.10) | photochemical Oxidation Rate Constant 382.2 10™** cm®*molecule-
111A 7.3.2 | oxidative Program sec
degradation (Atkinson Half Life 20.1 minutes

Calculation)

(Hydroxyl Concentration 1.5x10°)
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Spinosyn D

Rate Constant 412.8 10™ cm®*/molecule-

sec

Half Life 18.7 minutes
(Hydroxyl Concentration 1.5x10°)

B.2.1.20 Flammability and 88.0% | EEC Method A10 Not flammable Sydney, 1997
(1A 2.11) | auto-flammability (A+D) None below 400°C
I1IA3.11 | (technical active EEC Method A16
substance)

CTB Comments at Completeness Check March 2006:

Reference is made to the study of the determination of the flammability and autoflammability (according to EEC method A10 and A16) The
identity of combustion products is not determined in this study.

A statement or study is necessary.

Dow AgroSciences Response March 2006:

The flammability test on spinosad (EEC A10) indicated that the material was not flammable. The autoflammability test (EEC A16) on
spinosad indicated that the material was not autoflammable and did not self-ignite even up to the maximum temperature of 400°C. We
therefore submit that the identity of combustion products from these 2 tests is not relevant or appropriate.

The study (DAS Ref. A18, submitted under 98/8/EC point 111A3.10)) entitled “Thermogravimetric Analysis of Spinosad and Evolved Gas
Analysis by Gas Chromatography/Mass Spectrometry” DECO GL-AL 96-005553, Froelicher, S.W, Feb 1997 has been submitted. This study
provides details of the type of substances evolved from spinosad TGAI after heating to high temperatures > 400 deg C.

Data from this thermogravimetric analysis indicated a sample weight loss of about 92% from the sample up to a temperature of 400 deg.
Thermal degradation products associated with this weight loss tentatively identified by TG/GC/MS included Carbon dioxide, methyl formate,
acetaldehyde, and various sugar fragments of the Spinosad molecule.
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B.2.1.21 Flash point Not required, Sydney, 1997
(HA 2.12) | (technical active melting point > 40°C

111A 3.12 | substance)

(El»li;ié) Eé)%gﬂi\ées 88.0% | EEC Method Al4 Not explosive Sydney, 1997
111A 3.15 (technical active (A+D)

substance) Koenen steel tube

test

(El‘l'ié'ig) gr)ggfr't?gs 88.0% | EEC Method A1l7 | Non-oxidising Sydney, 1997
111A 3.16 (technical active (A+D)

substance)
B.2.1.24 Surface tension 90.9% | EEC Method A5 A: Comb, 1999
(NA 2.14) (A) 41.5mN/m
111A 3.13 D:

EEC Method A5 states that the test is not
necessary where water solubility < Img/L

B.2.3 Summary of physical and chemical properties

B.2.3.1 Active substance

Physical and chemical properties of the active substance
Spinosad is a mixture of two structurally similar molecules which are both active insecticidally and have been desighated spinosyn A and spinosyn
D. Spinosad typically contains Spinosyn A and spinosyn D in a ratio of approximately 85 % A : 15 % D.
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The pure active substance spinosyn A and D are solids with a melting range from 84 to 99.5 °C for A and 161.5 to 170.0 °C for D. The vapour

pressure is low for both isomers.
Spinosyd D is slightly soluble in water (0,33 mg/ml at pH7) while spinosyn A is moderately soluble in water (235 mg/l at pH 7) with some decrease at

higher pH values. The log Pow is slightly pH dependable but values higher than 4 at pH 7 and higher pH values indicates that bio-accumulation can

occur. Log Pow at pH 7 is for spinosyn A: 4.01 and for spinosyn D: 4.53.
The active substance is very slightly hydrolysing in water (at pH 9) but degradation during radiation with sunlight is very rapidly. The dissociation

constant of spinosyn A is pKais 8.1 and for D, pKa is 7.87.
The technical substance is not classified as flammable, auto-flammable, explosive or oxidising.

B.2.4 References relied on

References for the active substance

91/414/EC Author(s) Year | Title Data Owner
Annex point/ Company Report No. protection
reference no. Source (where different from claimed

No. company) Y/N

GLP or GEP status
Published or not

A 2.1.1/ Jones- 1994 Series 63: Physical and Chemical Y DAS
2.2/2.4. Jefferson, T.J. Characteristics of the technical grade of (A03)
Active Ingredient XDE-105,
Report no.: GH-C 3443
GLP study

Not published
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91/414/EC Year
Annex point/
reference no.

No.

Author(s)

Title

Company Report No.
Source (where different from
company)

GLP or GEP status
Published or not

Data
protection
claimed

Y/N

Owner

1A 2.1.3 Froelicher, S. | 1997

W,

Thermogravimetric Analysis of Spinosad
and Evolved Gas Analysis by Gas
Chromatography/Mass Spectrometry,
Study no.: DECO GL-AL 96-005553
GLP study

Not published

DAS
(A18)

1A 2.3.1 Chakrabatrti, 1991a

A.

Vapour Pressure of Compound 232105
measured by the Knudsen-
Effusion/Weight Loss Method

Report no.:ML-AL-91-020220

GLP study

Not published

DAS
(AO1)

1A 2.3.1 Chakrabarti, 1991b

A.

Vapour Pressure of Compound
275043measured by the Knudsen-
Effusion/Weight Loss Method
Report no.: ML-AL-91-020221
GLP study

Not published

DAS
(A36)

1A 2.3.2 Portwood, D. |1998a

Determination of Henry’s Law Constant
for Spinosad

Study no.: DCW 901/970497

GLP study

Not published

DAS
(A46)
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Annex point/ Company Report No. protection
reference no. Source (where different from claimed
No. company) Y/N
GLP or GEP status
Published or not
1A 25.1 Hamilton, T., |1998a | Determination of the Purity and ldentity of Y DAS
Babbit, G., & Spinosyn A Pure Active Ingredient, TSN (A41)
Castetter, S 100941
Report no.: GH-C 4746
GLP study
Non published
1A 25.1 Hamilton, T., |1998b | Determination of the Purity and Identity of Y DAS
Babbit, G., & Spinosyn D Pure Active Ingredient, TSN (A42)
Castetter, S 100222
Report no.: GH-C 4744
GLP study
Non published
1A 25.1 Knowles, S. 1996 Generation of UV-VIS Spectral Data for Y DAS
DE-105 Factor A TSN 1011599 and DE- (A15)
105 factor D, TSN 10116000
Report no.: GHE-P-5674
GLP study
Non published
1A 2.6 Heimerl, J. L. | 1993 Solubility of Compound 232105 in pH=9 Y DAS
Buffer Solution for Registration (A20)
Report no.: DECO ML-AL 92/080163
GLP study
Not published
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Annex point/ Company Report No. protection
reference no. Source (where different from claimed
No. company) Y/N
GLP or GEP status
Published or not
1A 2.6 Heimerl, J. L. | 1994 Solubility of Compound 275043 in Water Y DAS
and Buffer solutions of pH=5, 7 and 9 ( (A37)
for Registrations)
Report no.: DECO ML-AL 94/280051
GLP study
Not published
1A 2.7 Jones- 1994b | Determination of Solubility of XDE-105 Y DAS
Jefferson, T. Factor A (A10)
J. Report no.: GH-C 3376
GLP study
Not published
1A 2.7 Jones- 1994c | Determination of Solubility of XDE-105 Y DAS
Jefferson, T. Factor D (A06)
J. Report no.: GH-C 3368
GLP study
Not published
1A 2.8 Morrissey, M. |1994a | Octanol/Water Partition Coefficient Y DAS
A. Determination of Compound 232105 (A08)
Report no.: GH-C 3299
GLP study
Not published
1A 2.8 Morrissey, M. |1994b | Octanol/Water Partition Coefficient Y DAS
A. Determination of Compound 275043 (A47)
Report no.: GH-C 3300
GLP study
Not published
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91/414/EC
Annex point/
reference no.
No.

Author(s)

Year

Title

Company Report No.
Source (where different from
company)

GLP or GEP status
Published or not

Data
protection
claimed

Y/N

Owner

1A 29.1

Saunders, D.

G., Powers,
F. L.& Cook,
W. L.

1994

Hydrolysis of XDE-105 Factors A and D
in Aqueous Buffer

Report no.: GH-C 3228

GLP study

Not published

DAS
(KO5)

1A 2.9.2/
293

Saunders, D.

G., Powers,
F.L

1994

Photodegradation of XDE-105 Factors A
and D in pH 7 Buffer

Report no.: GH-C 3044

GLP study

Not published

DAS
(K06)

1A 2.9.4

Gluck, S. J.

1994a

Determination of the Dissociation
Constant of LY 232105

Report no.: ML-AL 93-0800500
GLP study

Not published

DAS
(A04)

1A 2.9.4

Gluck, S. J.

1994b

Determination of the Dissociation
Constant of XDE-105 Factor D
Report no.: ML-AL 93-080499
GLP study

Not published

DAS
(AO7)

1A 2.10

Portwood, D.

1998

Estimation of Photochemical Oxidative
Degradation of Spinosad

Report no.: GHE-P-7104

GLP study

Not published

DAS
(A38)
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91/414/EC Year
Annex point/
reference no.

No.

Author(s)

Title

Company Report No.
Source (where different from
company)

GLP or GEP status
Published or not

Data
protection
claimed

Y/N

Owner

A 2.11.1/ 1997

2.11.2/
2.11.13/2.15

Sydney, P.

Spinosad: Determination of the Physico-
Chemical Properties

Report no.: GHE-P-6475

GLP study

Not published

DAS
(A34)

1997a

1A 2.14 Comb, A. L.

Spinosad: Determination of the Physico-
Chemical Properties-Surface Tension
and Solvent Solubility

Report no.: GHE-P-7782

GLP study

Not published

DAS
(A44)

1997b

1A 2.14 Comb, A. L.

Spinosad: Determination of the Physico-
Chemical Properties-Surface Tension
and Solvent Solubility

Report no.: GHE-P-7781

GLP study

Not published

DAS
(A45)
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point/ Company Report No. claimed
reference no. Source (where different from Y/N
No. company)
GLP or GEP status
Published or not
A3.1.3/01, Karyn, 2000 | Determination of Color, Physical State, Y DAS
Ref. AB5 Huntley and Odor, and Density for Spinosyn A, and
Lyn Edgar, Spinosyn D, and Spinosad Technical
A3.3.2/01, |2000
Ref. A55
A3.3.3/01,
Ref. A55
A3.17/01, Schwake 2001 |Storage Stability and Package Y Dow
Ref. A58 J.D. Corrosion Characteristics of (Ref.
Spinosad Technical: One Year A58)
Study, Dow AgroSciences LLC,
Formulations Science and
Technology Laboratory,
Indianapolis, Indiana, USA
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B.5.1.2 Determination of the impurities in technical material

See confidential section

B.5.5 EVALUATION AND ASSESSMENT

Analytical methods for formulation analysis

Validated methods of analysis are available for the determination of spinosyn

spinosyn D in technical material and in formulations.

A and

Validated methods are available for the determination of impurities in technical

spinosad.

B.5.6 References relied on

91/414 Author(s) Year | Title

Annex point/ Company Repor; No.
reference no. Source (where different from

NoO. company)
GLP or GEP status

Published or not

Data
protection
claimed

Y/N

Owner

IA4.1.1 Frawley, N. N | 1994a | Validation of a Method for the Assay of
XDE-105 Technical Grade of Active
Ingredient by Liquid Chromatography
Report no.: 94-230319

GLP Study

Unpublished

DAS
(005)

1A 4.1.1 Handy, P. R. |1991 Determination of LY 232105 in
Technical Material

Report no.: AM-AA-CA-J422-AA-755
GLP Study

Unpublished

DAS
(009)

1A 4.1.2 Frawley, N. N | 1994b | Validation of a Method for the Analysis
of Impurities in XDE-105 Technical
Grade of Active Ingredient by Liquid
Chromatography

Report no.: 94-230424

GLP Study

Unpublished

DAS
(001)
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The method described here, was independently validated at ABC Laboratories,
Missouri. During the validation exercise, two minor modifications to the original
procedure were introduced. The first modification involved a change in the
composition of the HPLC mobile phase to improve separation from co-extracted
interferences. The second modification involved the use of hand packed
silica gel glass columns to reduce interferences resulting from the silica SPE
columns recommended in the method.

Results

The following recovery values (mean + 6) resulted from fortified samples (n=35)
over six concentrations ranging from 0.01 to 1.0 pg/g for spinosyn A, D, B and N-
demethylated D: 82+5%, 83+6%, 7816% and 76+6%. The relative standard
deviation (RSD) ranged from 2% to 11% for all four analytes at all fortification levels.
The average correlation coefficient (r°) for the least squares regression equations
describing the detector response as a function of the standard calibration curve
concentration was 0.9998-0.9999 for all four analytes. The limit of detection was
0.003 pg/g, and the limit of quantification was 0.01 pg/g.

Independent validation of the method showed recoveries of 82+8%, 78+5%, 86+5%,
and 77+8% from samples (n=4) fortified at 0.01 or 0.05 pg/g spinosyn A, B, D, and
N-demethylated D respectively.

B.5.5 EVALUATION AND ASSESSMENT

Analytical methods (residue) soil, water, air

Where information has been submitted, it fulfils the following criteria:
adequate limit of determination (soil: 0.05 mg/kg, water: 0.1 pg/L);
mean recovery 70-110%;

relative standard deviation of recovery rates <20%;

interfering blanks lower than 30% of the limit of determination;
readily available equipment and reagents used.

In Table B.5.5-1 the method descriptions and validation data are summarised.
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Table B.5.5-1 Summary of method description and validation

Substrate | Procedure Analyte LOQ Recovery fortification level | Recoveries Repeatability |Linearity demonstrated |Reference
range (mean) |RSD (n)
[%] (%]
soll Extraction with methanol/5% sodium spinosyn A 0.01 mg/kg |0.010-1.0 mg/kg 71-89 (82) 6.3 (n=35) yes OR19
chloride/1N sodium hydroxide (65:27:8 v/v), spinosyn D 71-95 (83) 7.8 (n=35)
clean up by silica SPE cartridge, analysis by spinosyn B 64-87 (78) 7.1 (n=35)
HPLC-UV (250 nm) N-demethylated spinosyn D 61-85 (76) 7.7 (n=35
soll spinosyn A 0.01 mg/kg |0.01-0.05 mg/kg 72-89 (82) 9.4 (n=4) OR30
spinosyn D 82-93 (86) 6.1 (n=4)
spinosyn B 72-84 (78) 6.5 (n=4)
N-demethylated spinosyn D 66-84 (77) 9.9 (n=4)
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B.5.6 Bb5.6 References relied on
91/414 Author(s) Year | Title Data Owner
Annex point / Company Repor; No. prot_ection
reference no. Source (where different from claimed
No. company) YIN
GLP or GEP status
Published or not
1A 4.2.2 West, S.D. 1995 Determination of XDE-105 and Y DAS
Metabolites in Soil and Sediment by (OR19)
High Performance Liquid
Chromatography with Ultraviolet
Detection.
DowElanco, Report No. GRM 94.20
Ref. OR19
GLP Study
Unpublished
1A 4.2.2 Lochhaas, C. | 1995 Independent Laboratory Evaluation of Y DAS
Method gRM 94.20 - Determination of (OR30)
XDE-105 and Metabolites in Soil and
Sediment by High Performance Liquid
Chromatography with Ultraviolet
Detection.
ABC Laboratories Inc., Report No. gH-
C 3212
Ref. OR30
GLP Study
Unpublished
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Taken from the 91/414/EEC 2" Addenda to the Draft Assessment Report of May
2005
B.5.3  Analytical methods (residue) soil, water, air (Annex I1A 4.2.2 to 4.2.4; Annex 111A 5.2)

B.5.3.1 Residues in soil (Annex 1A 4.2.2)

Study OR94
Reference/notifier : Hastings, M.J. GLP statement ©yes
Type of study : validation analysis method soil Guideline :not applicable
Year of execution : 2003 Acceptability : partly
acceptable
Test substance : spinosyn A, TSN102499, purity 91.2%
spinosyn D, TSN101600, purity 94,0%
spinosyn B, TSN102302, purity 94,0%
N-demethyl spinosyn D, TSN100724, purity 97,4%
Substrate Analyte LOQ Recovery Recoveries: Repeatabality Linearity of
[ma/a] fortification range (mean) RSD (n) [%)] response (r2)
level [ug/ig]  [%]
sandy loam soil spinosyn A 0.25 0.25 86-96 (91.0) 3.9 (6)
1.0 88-100 (93.8) 4.2 (6)
spinosyn D 0.25 0.25 84-96 (90.2) 5.2 (6)
1.0 88-97 (93.2) 3.8(6)
spinosyn B 0.25 0.25 85-94 (89.2) 3.7 (6)
1.0 88-95(92.3) 3.7 (6)
N-demethyl spinosyn D 0.25 0.25 86-95 (89.3) 4.1 (6)
1.0 87-95 (92.2) 3.2 (6)
Description

Method validation.

Soil and sediment were applied with a stock of each of the test substances in methanol/acetonitrile
(1:1). Fortification levels 0.005, 0.05, 0.25, and 1.00 pg/L. Representative samples of soil and sediment
matrix were fortified at 0.001 pg/g to demonstrate the method LOD.

ANALYSIS METHOD

GRM 03.19. Residues of spinosad and its metabolites are extracted from soil samples by shaking with a
solution of methanol/5% NaCl/ 1N NaOH. An aliquot of the extraction solvent is diluted with 10%
NaCl, and spinosad and its metabolites are partitioned into methyl tert-butyl ether. After evaporation to
dryness, the residues are reconstituted in a solution of acetonitrile/methanol/water containing 0.1%
ammonium acetate. The final solution is analysed by LC/MS/MS.

Results
The method was validated over the concentration range of 0.25-1.0 pg/g with a LOQ of 0.005 pg/g.
Remarks by RMS

Soil types tested were: loam, clay loam, silt, sandy loam, silt loam, silty clay loam, sandy clay loam and
loamy sand. Sediment types tested were: sandy clay loam, loamy sand, sandy loam, and loam.
According to the Guidance document on residue analytical methods (SANCO/825/00 rev. 7, 17-03-
2004), the sample set should consist of 5 samples per tested concentration per substrate. This condition
was only met for the sandy loam soil at concentrations of 0.25 and 1.00 ug/g. Therefore only the results
of this part of the study are used for the risk assessment.
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B.5.6  References relied on

91/414/EEC
Annex point/
reference no.

Author(s)

Year

Title

Company, report no.

Source (where different from
company)

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed Y/N

Owner

IIA4.2.1

Rawle
NW

2003

Independent laboratory validation of
analytical methods for the determination
of spinosad residues in crops with a
high aqueous content, crops with an oil
content, dry and acidic crops.

Dow AgroSciences, PTR number 153
553 29-5008-1

CEM Analytical Services, Berkshire,
UK, report no CEMR-1373

GLP

Not published

DAS
(OR 91)

IIA, 4.2.2

Hastings,
M.J.

2003

Validation of Dow AgroSciences Method
GRM 0.319 — Determination of spinosad
and its metabolites in soil and sediment
by Liquid Chromatography with Tandem
Mass Spectrometry.

DAS
(OR 94)
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EVALUATION BY RAPPORTEUR MEMBER STATE

Date

26 July 2007

Materials and methods

See Remarks

Conclusion

See Remarks

Reliability

See Remarks

Acceptability

See Remarks

Remarks

Based on the same studies, the following conclusion was drawn in the second
Addendum to the DAR, issued in May/July 2005 and revised in March 2006:
Validity of analysis method GRM 03.19 for the determination of spinosyn A and
D, and their metabolites spinosyn B and N-demethyl spinosyn D is demonstrated
in different soil types. The method was validated with an LOQ of 0.005 mg/kg for
each compound.

COMMENTS FROM...

Date

Give date of comments submitted

Results and discussion

Discuss additional relevant discrepancies referring to the (sub) heading numbers
and to applicant’s summary and conclusion.
Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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B.5.5 EVALUATION AND ASSESSMENT

Analytical methods (residue) soil, water, air

Where information has been submitted, it fulfils the following criteria:
adequate limit of determination (soil: 0.05 mg/kg, water: 0.1 pg/L);
mean recovery 70-110%;

relative standard deviation of recovery rates <20%;

interfering blanks lower than 30% of the limit of determination;
readily available equipment and reagents used.

In Table B.5.5-1 the method descriptions and validation data are summarised.
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Title,
Table B.5.5-1 Summary of method description and validation level,
Substrate | Procedure Analyte LOQ Recovery fortification level | Recoveries Repeatability | Linearity demonstrated | RefereRa@pl§
range (mean) | RSD (n)
(%] [%]

air Air is sampled with an OVS tube Spinosyn A and D 0.294 11.6 ug; 65.8% (n=8) |7.9 Y O8Rs

containing glass fibre filter to collect aerosol mg/m3 141 ug 84.1% (n=8) (1.1

and XAD-2 to collect vapour that passes 1320 pug 93.1% (n=7) |3.9 is OR75

through the filter. Separate sections are

extracted and analysed by HPLC.

B5.6 References relied on
91/414 Author(s) Year | Title Data Owner
Annex point / Company Report No. protection
reference no. Source (where different from claimed
No. company) YIN
GLP or GEP status
Published or not

1A 4.2.4 Huff, D.W. 1999 Development and Validation of an Y DAS

Industrial Hygiene Air Monitoring
Method for Spinosad PROTOCOL.
The Dow Chemical Company, Report
No. HEH 26008

Ref. OR75

GLP Study

Unpublished
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Taken from the 2" addendum to the 91/414/EEC Draft Assessment Report of
May 2005

B.5.3.3 Residues in air (Annex 11A 4.2.4)

Study OR92
Reference/notifier : Atkinson, S. GLP statement © o yes
Type of study : analytical method air, validation Guideline : not
applicable
Year of execution : 2002 Acceptability : acceptable
Test substance : spinosyn A
spinosyn D
Substrate | Analyte T RH LOQ Recovery Recoveries: Repeatabality Linearity of
[ug/m® | fortification range RSD (n) [%] response (r’)
[c] | [%] level [ug/m®® | (mean) [%]°
air spinosyn A 21.5 | 448 | 0.73 0.73 74-77 (76) 1.72 (5) 1.000
22.3 | 43.2 7.3 85-89 (88) 1.91 (5)
22 42.8 73 84-94 (90) 4.26 (5)
air spinosyn A 35.2 | 79.7 | 0.73 0.73 92-94 (93) 1.08 (5) 1.000
35.0 | 79.6 7.3 76-85 (81) 4.00 (5)
35.0 | 79.6 73 92-101 (94) 4.14 (5)
air spinosyn D 215 | 448 | 0.73 0.73 75-80 (77) 2.60 (5) 1.000
22.3 | 43.2 7.3 85-93 (89) 3.42 (5)
22 42.8 73 85-96 (91) 4.73 (5)
air spinosyn D 35.2 | 79.7 | 0.73 0.73 92-95 (93) 1.40 (5) 1.000
35.0 | 79.6 7.3 75-87 (82) 5.53 (5)
35.0 | 79.6 73 89-93 (91) 1.55 (5)

* based on spinosad
®. recovery expressed as percentages of nominal amounts of spinosad added to the tubes.

Description

Analysis method GRM 02.18

A measured volume of air is drawn through a commercial Tenax two-segment configured adsorption
tube. After air sampling, the front and back-up beds are extracted with a solution of methanol,
acetonitrile and aqueous ammonium acetate. An aliquot of the extract is analysed by HPLC with
+APCI mass spectroscopy detection (LC-MS/MS).

Validation

Extractability

Tubes of Tenax adsorbent are fortified in triplicate to give loadings of 0.259, 2.59 and 25.9 pg spinosad
in methanol/acetonitrile 50/50 (v/v) along with unfortified control tubes containing 100 uL of
methanol/acetonitrile (50/50) (v/v) only. The loadings are equivalent to air concentrations of 0.73, 7.3
and 73 pg/m?®,

The test solutions were applied with a 100 pL glass syringe to the front portion of the tube packing.
After allowing the solvent to evaporate, the tubes were analysed according to the method described
below.

Breakthrough

Air with the following characteristics was used: ambient temperature and relative humidity, and at 35
°C and 80% relative humidity. For each set of conditions, 1 control tube and 5 tubes fortified at 0.264
Mg, 2,64 ug and 26,4 ug were tested. After the 6-hour period, the tubes were separated into front and
back segments and analysed.

Storage stability

The storage stability of spinosad in extracts from Tenax adsorbent tubes was measured after 4 and 7
days of storage at room temperature and at 4 °C. Three fortified tubes were stored at <18 °C, 4 °C and
ambient room temperature for 4 and 8 days prior to analysis.

Results

The LOQ was 0.73 pg/m? for spinosyn A and spinosyn D, respectively. No significant breakthrough
was observed in any of the rear segments. Linearity was reported to be 1.000 for both spinosyn A and
D.
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Remarks by RMS

Significant loss of the analyte was seen after 8 days when tubes were stored at ambient room

temperature. Purity of test substances not reported.

5.6 References relied on

91/414/EEC  [Author(s) | Year |Title Data Owner
Annex point/ Company, report no. Protection
reference no. Source (where different from Claimed Y/N
company)
GLP or GEP status (where relevant)
Published or not
A, 4.2.4 Atkinson, |2002 | Determination of residues of spinosad in Y DAS
S. air by high performance liquid (OR 92)
chromatography with +APCI Mass
Spectroscopy detection
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Results

Average recovery values of 95% to 109% resulted from fortified samples (n=32)
over four concentrations ranging from 0.1 to 5.0 pg/L for spinosyn A, B, D, K or N-
demethylated spinosyn D in drinking water, surface water or ground water. The
relative standard deviation (RSD) ranged from 4.1 to 11% for all five analytes at all
fortification levels. The average correlation coefficient (rz) for the least squares
regression describing the detector response as a function of concentration (n=8)
was 0.95 for all five analytes. The limit of detection was 0.02 pg/L, and the limit of

guantification was 0.1 pg/L.
b) OR 17

Description

The method is based upon use of the Strategic Diagnhostics Spinosad RaPID™
Assay test kit and the RPA-1 RaPID Analyser. The antibody used in the spinosad
immunoassay test kit is sensitive to several spinosyns, including the active
ingredients (spinosyns A and D). The kit uses spinosyn A, the major component of
spinosad, for generation of the calibration curve and subsequent quantitation of the
residue. The method is not designed to differentiate individual spinosyns, but
instead measures the total residue of spinosyns and its degradation products.

An aliquot of the water sample is diluted with Spinosad Sample Diluent and then
assayed for spinosyn residues using the Strategic Diagnostics Spinosad RaPID
Assay test kit, which applies the principles of enzyme-linked immunosorbent assay.
An aliquot of the sample is incubated with enzyme-conjugated spinosad and
magnetic particles coated with antibodies specific to spinosad. The spinosad in the
sample and the enzyme-conjugated spinosad compete for antibody sites on the
magnetic particles. At the end of the incubation period, a magnetic field is applied to
the particles. The spinosad and enzyme-conjugated spinosad, which are bound to
the antibodies on the particles, are held in the sample tube by the magnetic field
while the unbound reagents are decanted. The presence of spinosyns is detected
by incubating the antibody-bound enzyme conjugate with an enzyme substrate
(hydrogen peroxide) and a chromogen (3,3',5,5'-tetramethylbenzidine), generating a
coloured product. Since the enzyme-labelled spinosyns are in competition with free
(sample) spinosyns for the antibody sites, the level of colour development is
inversely proportional to the concentration of the spinosyns in the sample (i.e., lower
residue concentrations result in greater colour development). The absorbance at
450 nm is measured in each sample tube using the RPA-1 RaPID Analyser. A
calibration curve is generated and the spinosyn concentration in unknown samples
is calculated from the regression equation using the pre-programmed software
capabilities of the RPA-1 RaPID Analyser.
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Results

Average recovery values ranging from 91-112% resulted from fortified samples
(n=31) over six concentrations ranging from 0.1 to 20.0 pg/L for spinosad. The
relative standard deviation (RSD) ranged from 3.8% to 14%. The limit of detection

was 0.042 pg/L, and the limit of quantification was 0.14 pg/L.

B.5.5 EVALUATION AND ASSESSMENT

Analytical methods (residue) soil, water, air

Where information has been submitted, it fulfils the following criteria:
adequate limit of determination (soil: 0.05 mg/kg, water: 0.1 pg/L);
mean recovery 70-110%;

relative standard deviation of recovery rates <20%;

interfering blanks lower than 30% of the limit of determination;

readily available equipment and reagents used.

In Table B.5.5-1 the method descriptions and validation data are summarised.
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Table B.5.5-1 Summary of method description and validation

Substrate | Procedure Analyte LOQ Recovery fortification level | Recoveries Repeatability | Linearity demonstrated | Reference
range (mean) | RSD (n)
(%] [%]
drinking Extraction with methyl-tert-butyl ether, analysis | spinosyn A 0.1 pg/L 0.1-5.0 pg/L 99-115 (107) |4.7 (n=32) yes OR74
water by HPLC with positive ion atmospheric pressure [ spinosyn D 87-118 (105) |8.1(n=32)
ionisation mass spectroscopy detection spinosyn B 91-122 (109) |7.3 (n=32)
(APCI/MS) N-demethylated spinosyn D 87-121 (107) |7.9 (n=32)
spinosyn K 100-117 (108) | 4.1 (n=32)
surface spinosyn A 80-111 (98) 6.3 (n=32)
water spinosyn D 84-117 (99) 7.9 (n=32)
spinosyn B 89-118 (102) |6.6 (n=32)
N-demethylated spinosyn D 88-119 (101) |[7.2 (n=32)
spinosyn K 91-114 (100) |5.4 (n=32)
ground spinosyn A 73-101 (95) 6.4 (n=32)
water spinosyn D 64-109 (96) 11 (n=32)
spinosyn B 80-108 (100) |[8.1(n=32)
N-demethylated spinosyn D 73-108 (99) 8.6 (n=32)
spinosyn K 86-108 (98) 4.7 (n=32)
water An aliquot of the water sample is diluted with several individual spinosyns | 0.14 pg/L 0.1-20.0 pg/L 71-123 (100) |12 (n=61) NA OR17

Spinosad Sample Diluent and incubated with
enzyme-conjugated spinosad and magnetic
particles coated with antibodies specific to
spinosad. The spinosad in the sample and the
enzyme-conjugated spinosad compete for
antibody sites on the magnetic particles. At the
end of the incubation period, a magnetic field is
applied to the particles, keeping the spinosad
and enzyme-conjugated spinosad that are
bound to the antibodies on the particles in the
sample tube, while the unbound reagents are
decanted. The antibody-bound enzyme
conjugate is incubated with an enzyme
substrate (hydrogen peroxide) and a
chromogen (3,3',5,5'-

tetramethylbenzidine), generating a coloured
product. The absorbance at 450 nm is
measured in each sample tube using the RPA-1
RaPID Analyser

as well as some metabolites

the method is not capable of
differentiating individual
spinosyns
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B.5.6 References relied on
91/414 Author(s) Year | Title Data Owner
Annex point / Company Repor; No. prot_ection
reference no. Source (where different from claimed
No. company) YIN
GLP or GEP status
Published or not
1A 4.2.3 Boothroyd, S., | 1999 Determination of Residues of Spinosad Y DAS
Hastings, M. and its Metabolites in ground Water, (OR74)
& Surface Water, and Drinking Water by
Drossopoulos Performance Liquid Chromatography
, M. with Mass Spectrometry Detection.
Dow AgroSciences, Report No. ERC
98.23
Ref. OR74
GLP Study
Unpublished
1A 4.2.3 Mihaliak, C.A | 1995 Determination of Residues of Spinosad Y DAS
& Young, D.L. in Water Using a Magnetic Particle- (OR17)

Based Immunoassay Test Kit.
DowElanco, Report No. GRM 94.10
Ref. OR17

GLP Study

Unpublished
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B.5.3.2 Residues in water (Annex IIA 4.2.3) - Taken from the 91/414/EEC 2" Addendum to the
Draft Assessment Report of May 2005

Study OR93
Reference/notifier : Rutherford, L.A. GLP statement : yes
Type of study : analytical method water Guideline :not applicable
Year of execution : 2003 Acceptability :  acceptable
Test substance : spinosyn A
spinosyn B
spinosyn D
N-demethyl spinosyn D
13,14 Beta-dihydro C17 pseudoaglycone
of spinosyn A and D
Substrate Analyte LOQ Recovery  Recoveries: Repeatabality ~ Linearity of
[ug/L] fortification range (mean) RSD (n) [%] response (r2)
level [mg/L] [%]
drinking water spinosyn A 0.01 0.01 71-86 (78) 7(6) >0.9988
0.10 71-79 (75) 4 (6)
1.0 81-84 (83) 1(6)
spinosyn B 0.01 0.01 86-99 (94) 5(6) >0.9988
0.10 83-94 (88) 4 (6)
1.0 81-87 (85) 3(6)
spinosyn D 0.01 0.01 73-84 (77) 9 (6) >0.9988
0.10 69-77 (72) 4 (6)
1.0 77-82 (79) 3(6)
N-demethyl spinosyn D 0.01 0.01 86-105 (95) 9 (6) >0.9988
0.10 85-96 (89) 4 (6)
1.0 86-90 (88) 2 (6)
13,14 Beta-dihydro C17 0.01 0.01 88-107 (99) 6 (6) >0.9988
pseudoaglycone of spinosyn A 0.10 90-96 (94) 2 (6)
1.0 91-95 (93) 2 (6)
13,14 Beta-dihydro C17 0.01 0.01 83-102 (92) 9 (6) >0.9988
pseudoaglycone of spinosyn D 0.10 86-92 (89) 2 (6)
1.0 87-97 (91) 5(6)
ground water  spinosyn A 0.01 0.01 77-85 (80) 4 (6) >0.9988
0.10 72-81 (77) 4 (6)
1.0 79-89 (84) 5 (6)
spinosyn B 0.01 0.01 83-94 (88) 4 (6) >0.9988
0.10 89-91 (90) 1(6)
1.0 83-90 (87) 4 (6)
spinosyn D 0.01 0.01 72-75 (74) 1(6) >0.9988
0.10 67-77 (73) 6 (6)
1.0 72-86 (78) 8 (6)
N-demethyl spinosyn D 0.01 0.01 91-97 (94) 3(6) >0.9988
0.10 91-96 (93) 2 (6)
1.0 86-93 (89) 3(6)
13,14 Beta-dihydro C17 0.01 0.01 92-102 (96) 4 (6) >0.9988
pseudoaglycone of spinosyn A 0.10 93-99 (96) 2 (6)
1.0 93-97 (95) 2 (6)
13,14 Beta-dihydro C17 0.01 0.01 83-99 (92) 8 (6) >0.9988
pseudoaglycone of spinosyn D 0.10 89-96 (93) 3(6)
1.0 89-93 (91) 2 (6)
surface water  spinosyn A 0.01 0.01 77-96 (87) 9 (6) >0.9988
0.10 75-93 (86) 8 (6)
1.0 84-91 (88) 3(6)
spinosyn B 0.01 0.01 87-101 (95) 6 (6) >0.9988
0.10 88-97 (93) 4 (6)
1.0 84-88 (86) 2 (6)
spinosyn D 0.01 0.01 74-95 (84) 9 (6) >0.9988
0.10 81-90 (86) 4 (6)
1.0 82-86 (84) 2 (6)
N-demethyl spinosyn D 0.01 0.01 89-112 (97) 9 (6) >0.9988
0.10 86-102 (94) 6 (6)
1.0 84-87 (85) 2 (6)
13,14 Beta-dihydro C17 0.01 0.01 85-102 (94) 7 (6) >0.9988
pseudoaglycone of spinosyn A 0.10 91-99 (96) 4 (6)
1.0 90-99 (93) 3(6)
13,14 Beta-dihydro C17 0.01 0.01 89-96 (92) 3(6) >0.9988
pseudoaglycone of spinosyn D 0.10 92-97 (94) 2 (6)

1.0 85-93 (88) 3(6)
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Description

Method validation.

Three types of water were applied with a stock of mixed spinosyn A, D, B and N-demethylated
spinosyn D and a stock of mixed 13,14 beta-dihydro C17-pseudoaglycone of spinosyn A and D.
Fortification levels 0.003- 1.0 pg/L with 6 replicates each, a reagent blank and a control.

Analysis method.

GRM 03.17. Residues of spinosad and its metabolites in water samples are extracted using methyl tert-
butyl ether and concentrated under nitrogen. The residues are reconstituted in an acetonitrile/water
(40:60) solution containing 5 mM ammonium acetate. The final solution is analysed by LC/MS/MS.
The presence of spinosad and its metabolites is confirmed by comparing the liquid chromatography
retention times of the analyte in the calibration standards with those found in the samples as well as by
the MS/MS transitions monitored.

Results

LOQ 0.01 pg/L defined as lowest fortification level with acceptable recovery. A calibration curve
resulting from the injection of eight standards demonstrated linearity with a correlation coefficient of at
least 0.9988.

Remarks by RMS

No information available on characteristics of water used in the study. Purity of test substances not
reported. Method meets validity criteria.

B.5.6  References relied on

91/414/EEC | Author(s) | Year |[Title Data Owner

Annex point/ Company, report no. Protection

reference no. Source (where different from Claimed Y/N
company)

GLP or GEP status (where relevant)
Published or not

IIA, 4.2.3 Rutherfor | 2003 | Determination of residues of spinosad Y DAS
d, LA, and its metabolites in drinking water, (OR 93)
Hastings, ground water, and surface water by
M.J. Liquid Chromatography with Tandem

Mass Spectrometry
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B.5.5 EVALUATION AND ASSESSMENT

Analytical methods (residue) for body fluids and tissues

No analytical methods were submitted for the determination of spinosad residues in

animal products. In view of the fact that no residue intake by livestock animals is

expected, no residue definition is proposed and thus no analytical methods for

animal products are required.

B.5.6 References relied on

91/414 Author(s) Year | Title Data Owner
Annex point / Company Report No. protection
reference no. Source (where different from claimed
No. company) YIN
GLP or GEP status
Published or not
1A 4.2.5 Markham, 1999 Analytical Method Validation for the Y DAS
D.A. and Determination of Spinosad Factors A
Bartels, M.J. and D in Human Plasma and Urine.

The Dow Chemical Company, Report
No. 981205

Ref. OR76

GLP Study

Unpublished










