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Table: Validation results for method REM 198.02

Substrate Analyte reported | Recovery Recoveries: Repeatability Linearity of
LOQ fortification range {(mean) RSD (n) [%] response
[mo/kg] | level [mghg] | [%] )
Orange avermectin Bla 0.002 0.002 98-112 (106) 7 (4)* X
(a) 0.02 89-98 (91) 4 (5)
8,9-Z isomer of Bla 0.002 0.002 81-93 (87) 6 (4)*
0.02 82-94 (86) 6 (5)
avermectin B1b 0.002 0.002 99-106 (102) 3(4)*
0.02 92-100 (96) 3(5)
Mandarin avermectin Bla 0.002 0.002 74-93 (82) 12 (3) X
(c) 0.02 76-97 (84) 14 (3)
8,9-Z isomer of Bla 0.002 0.002 65-94 (78) 19 (3)
0.02 69-93 (78) 16 (3)
avermectin B1b 0.002 0.002 76-97 (84) 13 (3)
0.02 79-99 (87) 12 (3)
Tomato avermectin B1a 0.002 0.002 75-86 (80) 5(5) X
(a) 0.02 84-86 (85) 1(5)
8,9-Z isomer of Bla 0.002 0.002 77-99 (85) 6 (5)
0.02 80-85 (82) 2(5)
avermectin B1b 0.002 0.002 77-90 (85) 7(5)
0.02 89-96 (91) 3(5)
Tomato avermectin B1a 0.002 0.002 93-107 (99) 53 (5) X
(ILV) 0.02 79-84 (82) 2.9 (5
8,9-Z isomer of Bla 0.002 0.002 89-97 (92) 3.7 (5
0.02 80-91 (86) 4.5 (5
avermectin B1b 0.002 0.002 93-98 (96) 2.4 (5
0.02 84-100 (91) 7.5 (5)
Tomato avermectin Bla 0.002 0.002 85-91 (87) 3(5) unknown
(e) 0.01 95-111 (102) 6 (5)
0.02 91-97 (94) 2(5)
010 96-113 (103) 7(5)
8,9-Z isomer of Bla 0.002 0.002 88-99 (92) 5(5)
0.01 92-110 (103) 9(5)
0.02 85-94 (91) 4(5)
0.10 93-107 (99) 6 (5)
avermectin B1b 0.002 0.002 92-97 (94) 2(5)
0.01 94-104 (100) 4 (5)
0.02 88-93 (91) 2(5)
0.10 95-108(102) 5(5)
Tomato avermectin B1a 0.002 0.002 86 -1 X
washing water 0.02 83 -1
(b) 8,9-Z isomer of Bla 0.002 0.002 79 -
0.02 74 -
avermectin B1b 0.002 0.002 78 -(MN
0.02 90 - (1
Wet tomato avermectin Bla 0.002 0.002 90 -(1) X
pomace 0.02 99 -1
(b) 8,9-Z isomer of Bla 0.002 0.002 88 -
0.02 78 -
avermectin B1b 0.002 0.002 79 -(M
0.02 90 - (1
Tomato raw avermectin B1a 0.002 0.002 107 -1 X
juice 0.02 96 -
(b) 8,9-Z isomer of Bla 0.002 0.002 102 -
0.02 92 -
avermectin B1b 0.002 0.002 111 -(MN
0.02 101 -1
Peeled avermectin B1a 0.002 0.002 114 -(M X
tomato 0.02 99 -
(b) 8,9-Z isomer of Bla 0.002 0.002 93 -1
0.02 97 -
avermectin B1b 0.002 0.002 97 -(N
0.02 103 - (1
Tomato avermectin B1a 0.002 0.002 99 -(N X
preserves 0.02 100 -1
(b) 8,9-Z isomer of Bla 0.002 0.002 99 -
0.02 98 -
avermectin B1b 0.002 0.002 108 -
0.02 111 -(1)
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Substrate Analyte reported | Recovery Recoveries: Repeatability Linearity of
LOQ fortification range {(mean) RSD (n) [%] response
[mo/kg] | level [mghg] | [%] )
Raw tomato avermectin B1a 0.002 0.002 100-101 (100) -(2) X
puree 0.02 86-90 (88) -(2)
(b) 8,9-Z isomer of Bla 0.002 0.002 87-89 (88) -(2)
0.02 87-87 (87) -(2)
avermectin B1b 0.002 0.002 81-90 (86) -(2)
0.02 90-90 (90) -(2)
Lettuce avermectin B1a 0.002 0.002 76-96 (87) 8.3(8) X
(d) 0.02 85-108 (94) 7.2 (8)
0.20 92 -
8,9-Z isomer of Bla 0.002 0.002 70-121 (88) 17 (8)
0.02 73-97 (86) 8.1(8)
0.20 S0 -
avermectin B1b 0.002 0.002 75-93 (86) 8.2 (8)
0.02 79-110 (91) 12 (8)
95 -(1)
Cotton seed avermectin B1a 0.002 0.002 88-96 (92) 3(5) X
(a) 0.02 90-97 (94) 3(5)
8,9-Z isomer of Bla 0.002 0.002 84-93 (90) 5(5)
0.02 87-96 (92) 4 (5)
avermectin B1b 0.002 0.002 94-110 (101) 7(5)
0.02 97-102 (100) 2(5)
Hops (dried) avermectin B1a 0.01 0.01 53-71 (62) 11 (5) X
(a) 0.1 57-62 (60) 4 (5)
8,9-Z isomer of Bla 0.01 0.01 52-70 (59) 13 (5)
0.1 54-62 (57) 6 (5)
avermectin B1b 0.01 0.01 61-80 (70) 12 (5)
0.1 60-66 (64) 4 (5)
Hops (green) avermectin Bla 0.01 0.01 958-106 (103) 3(5) X
(a) 0.1 95-100 (97) 2(5)
8,9-Z isomer of Bla 0.01 0.01 91-97 (95) 3(5)
0.1 88-92 (89) 2(5)
avermectin B1b 0.01 0.01 100-110 (107) 4 (5)
0.1 96-98 (97) 1(5)
Hops (green) avermectin Bla 0.01 0.01 70-75 (74) 2.8 (5 X
(ILV) 0.1 70-80 (77) 5.0 (5)
8,9-Z isomer of Bla 0.01 0.01 70-89 (78) 9.2 (5)
0.1 72-78 (76) 3.2(5)
avermectin B1b 0.01 0.01 75-95 (85) 9.0 (5)
0.1 73-87 (80) 6.9 (5)
Meat avermectin Bla 0.002 0.002 84-112 (97) 12 (4)* X
(a) 0.02 93-119 (101) 11 (5)
8,9-Z isomer of Bla 0.002 0.002 77-111 (95) 16 (4)*
0.02 90-115 (100) 11 (5)
avermectin B1b 0.002 0.002 100-124 (107) 11 (4)*
0.02 98-116 (105) 7 (5)
Meat avermectin Bla 0.002 0.002 70-93 (80) 13 (5) X
(ILV) 0.02 73-87 (78) 6.8 (5)
8,9-Z isomer of Bla 0.002 0.002 73-92 (83) 9.1 (5
0.02 74-80 (77) 3.0 (5
avermectin B1b 0.002 0.002 72-92 (78) 11 (5)
0.02 70-89 (81) 8.3 (5)
Milk avermectin Bla 0.002 0.002 79-94 (87) 6 (5) X
(a) 0.02 92-98 (95) 3(5)
8,9-Z isomer of Bla 0.002 0.002 79-96 (89) 7(5)
0.02 85-93 (89) 4(5)
avermectin B1b 0.002 0.002 82-104 (95) 9(5)
0.02 99-102 (100) 1(5)
Milk avermectin Bla 0.002 0.002 101-110 (104) 3.3(5 X
(ILV) 0.02 77-82 (80) 2.5 (5
8,9-Z isomer of Bla 0.002 0.002 78-102 (91) 12 (5)
0.02 77-84 (82) 4.6 (5)
avermectin B1b 0.002 0.002 76-88 (83) 6.1 (5)
0.02 83-92 (87) 4.3 (5)
Eggs avermectin B1a 0.002 0.002 86-103 (93) 7(5) X
(a) 0.02 71-89 (82) 10 (4)*
8,9-Z isomer of Bla 0.002 0.002 79-97 (87) 10 (5)
0.02 67-77 (73) 7 (4)*
avermectin B1b 0.002 0.002 98-111 (104) 5(5)
0.02 82-104 (96) 10 (4)*
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considered as commonly available and GC-analysis is impossible due to the high molecular
weight of the analytes.

Validation is required for those crop groups for which an admission is requested, in this case
commodities with high water content (tomato, lettuce) and commodities with high water and high
acid content (citrus). The latter crop group is covered by the recovery of orange, and the first by
the recovery of tomato. An independent laboratory validation was conducted in 2 plant groups
with sufficient mean recoveries and precisions.

Method for residue trials. The following assessment factors are specffically relevant for method

for residue and processing trials. Validation is required for all sample matrices that are
analysed, in this case tomato, tomato products, lettuce, orange and mandarin. The mean
recovery and repeatability fall within the required limits for all these matrices, except peeled
tomato. The measurement range is sufficient for the levels measured in the residue trials. The
number of recoveries is sufficient for tomato, lettuce and corange. For mandarin, only reduced
validation data are sufficient because it falls in the same crop group as orange and these are
obtained from the concurrent recoveries. For tomato processed products, the number of
concurrent recoveries is too low and validation for tomato products is insufficient. Reduced
validation data would suffice. Because the ‘balance’ of total and fractions was not clear, the
residue study was not considered acceptable. However the residue levels are <0.05 mg/kg so
additional information is not required.

Conclusion: With regard to the use as enforcement method: method 198.02 is sufficiently
validated and has a LOQ of 0.002 mg/kg for the crop group commodities with high water and
high acid content and fatty dry commodities and 0.01 mg/kg for special commodity green hops.
With regard to the use as method for residue trials, method 198.02 is sufficiently validated for
tomato, lettuce, mandarin and orange with a LOQ of 0.002 mg/kg. No enforcement method in
animal products is required. However, because abamectin is classified as very toxic (T+),
methods are required in tissues and (whole) blood. Method 198.02 is sufficiently validated and
has a LOQ of 0.002 mg/kg for meat. A method for blood is still required.

Excerpt from "Comments of Syngenta on the draft assessment report on abamectin (14.07.06)"

The RMS stated that an analytical method for analysis of abamectin residues in whole blood was required
because abamectin is classified as “very toxic’.

Syngenta included an analytical method (REM 198.02) in the dossier submitted to the Commission in
support of inclusion of abamectin in Annex I of Council Directive 91/414/EEC (M-I, Section 2-4.2.1).
This method was developed to analyse residues of avermectin Bla, avermectin B1b and avermectin Bla
8,9-Z isomer in plant and animal matrices and in whole blood.

Syngenta therefore believes that Method REM 198.02 for the determination of abamectin residues in
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0.020 Mean recovery (%) 91 84 104
Relative standard 3 7 9
deviation (RSD %)

Specificity: Specificity was established and no interference was observed. The HPLC
method is able to separate avermectin Bla, avermectin B1b and the 8,9-7. isomer
of Bla.

Linearity: Linearity of detector response for the three analytes was established by injecting

Repeatability:

Accuracy:

Precision:

Conclusion:

standards at levels of 0.005. 0.01, 0.02, 0.05, 0.1 and 0.2 mg/kg.

overall relative standard deviations were as follows

Sre = 8% for avermectin Bla
8. = 10% for avermectin Bla 8,9-7 isomer
Sre1 = 9% for avermectin Blb

The accuracy of the method was established based on the findings for specificity
and linearity.

The precision of the method was established based on the findings for
repeatability and robustness of the method

Method REM 198.02 for the determination of abamectin residues in blood fulfils the current EU
requirements for recoveries and precision (repeatability and robustness) as stated in Annex VI to Council
Directive 91/414/EEC (97/57/EC) and Council Directive 96/46/EC.
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Study design

Three groups of 5 fasted male CF-1 strain mice (approximately 14 weeks old) were treated once by gavage
with the 8,9-7 isomer of avermectin Bla as a suspension in sesame oil at dose levels of 10, 20 and 30
mg/kg bw. Five groups of 3 fasted female CD-1 strain mice (7-8 weeks old) were similarily treated with the
8,9-7 isomer of avermectin Bla at dose levels of 50, 90, 162, 290 and 525 mg/kg bw. Clinical signs were
recorded daily for 7 days and body weights were recorded pre-test and on day 7. Decedents and surviving
anmimals (afier killing) were discarded without necropsy. The LD50 value in female CD-1 mice was

determined by the method of Weil. The LID50 value in male mice was estimated.

Results

CD-1 MICE
Mortality: All females treated at 290 and 525 mg/kg bw died within 2 days of treatment.
Symptoms of toxicity: prior to death, the animals treated at 290 and 525 mg/kg bw were moribund within 5

h of treatment and showed decreased activity, bradypnea and in some animals tremors on handling. In
anmimals of the highest dose group urine staining was evident. Animals in the 162 mg/kg bw dose group
showed decreased activity and bradypnea from day 2 to day 3 and hunched posture on day 3. Animals
dosed 90 mg/kg bw showed decreased activity and unkemptness on day 2 only.

Body weight: normal
Pathology: not performed

CF-1 MICE
Mortality: In order of ascending dose levels there were 1/5, 3/5 and 2/5 deaths.
Symptoms of toxicity: decreased activity and bradypnea at all dose levels and ptosis at 30 mg/kg bw

occured within 30 minutes of treatment. Decedents were moribund within 3 h of treatment and some
anmimals treated at 20 or 30 mg/kg bw showed tremors on handling. Urine staining was evident at 30 mg/kg

bw. Survivors were of normal appearance by day 2.

Body weight: normal
Pathology: not performed

Acceptability

The study is considered acceptable.

Conclusions
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Year of execution 1985 Vehicle sesame oil
Test substances Abamectin technical (MK-0936, purity  GLP statement yes

, avermectin B1 CO76 Bla+B1b)

Route ral (gastric intubation) Guideline Not applicable (in house investigative
study)
Species Mice (CF-1 strain) Acceptability acceptable
Group size 12 pregnant and 10 non-pregnant LD50 non- =>20 and <40 mg/kg bw
females/dose pregnant mice
LD50 pregnant 19.0 mg/kg bw
mice
Study design

Six groups of female CF-1 strain mice each comprising 12 pregnant and 10 non-pregnant animals were
treated by gastric intubation with a single oral dose of abamectin technical as a 0.2% solution in sesame
oil, at dose levels of 0 (vehicle only), 5, 10, 20, 40 and 80 mg/kg bw. Pregnant animals were at day 10, 11
or 12 of gestation on the day of treatment. The animals were observed for about 2 h after treatment. The 5-
day L350 values and 95% fiducial limits were calculated by the method of probit analysis. The Mantel-
Haenszel procedure was used to identify any significant difference in toxicity between pregnant and non-

pregnant animals.

Results

Mortality: Deaths occurred in both pregnant and non-pregnant mice 73 minutes to 4 days after treatment

(see table) and were preceded by loss of righting reflex.
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Pregnancy Dose level (mg/kg) No. dead / no. Time of death LDsy and fiducial limits
status tested (ma/kg)
Pregnant 5 0/12
10 212
20 712 73 min - 2 days 19.0 (14.0-25.7)
40 1012
a0 1212
0 (vehicle) 0/11° - -
Non-pregnant 5 2110
10 0/10
20 010 83 min - 4 days 413 (- - )"
40 6/10 (conclusion study
author)
80 8/10
0 (vehicle) 0/10 - -

a: one animal was not pregnant

b: no confidence limits given

Symptoms of toxicity: Within one hour of dosing tremors and bradypnea occurred at all dose levels in non-

pregnant mice and at all but the lowest dose level in the pregnant group.
Body weight: normal

Pathology: not performed
Acceptability

No individual data were included. The reported 1.Ds, in non-pregnant mice of 41.3 mg/kg bw by the study
author is considered not reliable, since 6/10 animals died in the 40 mg/kg bw dose group.

The study is considered acceptable as investigative study.

Conclusions

The 5-day LDs, for abamectin technical in pregnant mice in this study, treated on day 10, 11 or 12 of
gestation 18 19.0 mg/kg bw, and the L.Ds, for abamectin technical in non-pregnant mice is not 41.3 mg/kg
bw, as concluded by the study author, but >20 and <40 mg/kg bw.
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Initially, 6 groups of 2 male and 2 female beagle dogs were treated with a single oral dose (by gavage) of 8
mg/kg bw abamectin technical in sesame oil, followed by gavage treatment with 30 ml ipecac or 3g
charcoal as a slurry in at least 30ml water, 0.5, 1.0 or 2.0 hours post-treatment. A further group of 4
amimals recetved 8 mg/kg bw abamectin only. Since none of the treatments were effective, two further
groups were treated with a single gavage dose of 8 mg/kg bw abamectin followed by ipecac at 15 minutes
post-treatment (7 animals), or by ipecac at 15 minutes and charcoal at 30 minutes post-treatment (14
animals).

Specific clinical signs, were recorded on 16 occasions during the 8 hours immediately following treatment
and twice daily thereafter until no clinical signs were apparent. Food consumption was estimated daily and
body weights were recorded twice weekly until no clinical signs were apparent. No other investigations

were performed.

Results

Ipecac or charcoal administered 30 minutes, 1 or 2 h post-treatment had no effect on the onset, severity and
duration of mydriasis, emesis, ataxia, tremors, convulsions and coma, mortality and the time of death. The
administration of ipecac 15 minutes post-treatment reduced mortality and the incidence and duration of
mydriasis, ataxia, tremors, convulsions and coma, compared with groups not receiving ipecac at 15
minutes post-treatment. There were no treatment-related deaths or coma in the animals treated with ipecac
at 15 minutes, whereas 38% of animals not receiving ipecac at 15 minutes were comatose and died within
2-72 h of treatment. Emesis occurred in all animals treated with ipecac at 15 minutes within 10 - 55
minutes of treatment. Abamectin also induced emesis but generally later and less predictably. Mydriasis
occurred in all but one animal in each of the combined groups but the time of onset was delayed for up to 5
hours and the duration was markedly reduced when ipecac was administered within 15 minutes (mean 1.75
days), compared with the other animals (mean 5.0 days). Ataxia occurred at reduced incidence in animals
treated with ipecac at 15 minutes (52% vs. 79%) and with delayed onset (2.25 hours vs. 1.75 hours) and
shorter duration (2.0 days vs. 3.0 days). Tremors and convulsions also occurred at reduced incidence in
anmimals treated with ipecac at 15 minutes (14% vs. 45% for tremors, 10% vs. 24% for convulsions). There
were no treatment-related effects on food consumption and body weight during the 2-week observation
period that distinguished animals treated with ipecac at 15 minutes from those treated under other

regimens.

Acceptability
The study is considered acceptable as exploratory study.
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