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STATEMENT OF COMPLIANCE
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This study was conducted in compliance with the Principles of Gog&aborato yQPractice
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1.0 SUMMARY

Report: _1999): Residue Levels of Imidacloprid and

Imidacloprid Metabolites 1n Honeybees Orally Dosed wi\t&{@'lmidaclogrid In
Standardized Toxicity Tests (EPPO 170) O &

¢
Bayer AG, unpublished report No: SXR/Am 013; 1999/09/30. O

(tab 1 report data from IBACON study 6400036; app | contains da@%;sr MR stg\d} ~575/99).
Guidelines: Internal Testing Method (deviations: not applicable) &0&0 &c\f\ Q/c;@’ QGQ’

: Q" W
GLP: yes (certified laboratory) ’.&\0) Q/\\\c’ 6@\' Q\,Q\Q
" AN

Material and methods: test substance specification: imidacloprid techn., \Qc m\%. MOO@E}), g&‘ity 99.4%. Adult
honeybees were orally dosed with either 0.0001, 0.0008, 0.00135, 0.003&@8.0({5, 0.0 12%§0%3@0r 0.041 pg/honeybegs:
imidacloprid techn.. Honeybees which died during the study were rg@ovg@%r@f th@%esct}qﬁoxes at each evaluation"
! e . NS ey - a&
and stored at —20°C. At study termination, alive honeybees were ’]@ﬁ‘eq\’@y g& a\Qp yga\atlon and retained alsoy

20°C till residue analysis. After shipping the honeybee sample @%@G,?Wre analysed for resid%@\ of Q/&'
XV-] A\ .
& & G

imidacloprid and toxicologically relevant metabolites , 1.e. olefin- acloprid. N
\Z
Q

NN X
gt é\gﬁgé};ﬁACON study 6400036).
O

¢
Dates of biological work: Suly6= 10,
Dates of analysis of biological samples: Q}Q Se eniber 17, 1999, S GQ Q
S & & S50
‘ . : : O \0 ?‘{ {\\ _ Q/{\ ‘ O\ O\ @Qf c,)Q/
Findings: Residues in honeybees oral_!'p%qgéddgl hoimidacloprid techn.: ) 3 ¢
O (@ X707\ P& @
O oV S 2 O VO
Dose Applied Time to D@h &z} - SHydroxy-NTN Olef&h—NlSN (’} i’@%cl\@‘rid

P&
[ng/bee] [hé‘o’ & Fg%i.gm%@@_ (mghke] _dmefiel i (Tngke
0.1 WO @ .@@o n.d. R\ &\\ﬁ.d.oQ A chad.

N O ¢ AR
0.8 ‘9(’-- ‘ {\K (\0) 4.1 n.d. (\® QQ’ . (,\0 o\,Q'b n.d
NOICA 2SR O X A
SURCECRINI SECURONFSIN
s & S &3 nd” 3% (8 ndl. O n.d
NN 0
3.1 & @ 0 03 .. O (@O (’n:@@Q <LOQ
& ¥ N B\ X N &\\\ &
S &30S 0.6 Q@Q i.@%%é & g n.d
& \&e‘\.y\goé\@&“-{e}k 27 & é\go O o n.d
\ O AN
Ac}“ Qaqff 0“6 Loé\ 06?24 0.7 o » 0{1@@ @0\\ n.d n.d
O o) WX
6(&\ Q\QQ/ &"}.&\0)‘ \} Kk %9, \S)Q &(&\ «RQ‘@Q o d d
) \Q o \0} Q> C7o ¥ 6\0 (%
\ @ 20 .
@Qf\ N (;\Q,&bo - KX \\5\ P ,8,5 ;\\0Q ,3\\(’0.006 n.d n.d
O 60(’ @Q’ Q AN\ VP
O & & B9 24/48 N .«106 L7 0.010 <LOQ <LOQ
Q \
0@@ RO ng --@& @0 @0 33 o§ 0.010 < LOQ n.d.
B\ Q
60" @\6 \0\0@ 40.9 1/1 @é\ 0{5\ \&OQ‘S(\)&@ n.d. n.d. <LOQ
X ¢ \\
S @"Q&@ Q,;\‘v %@O\ < c;\{io,oooo.é 0.006 n.d. 0.017
N0
N ¢ 0@@ 48772 QF & 07 0.040 0.010 <LOQ
\C C O oS
N 3 Sl 1.8 0.006 <LOQ n.d.
R * Limi&ﬁquaﬁtitgﬁoﬂ'&é_}mgkg (imidacloprid & hydroxy-metabolite, 0.01 mg/kg (olefin-metabolite):

n.d. = below limit ‘@det@\(}tion (0.0015 mg/kg and 0.003 mg/kg, respectively)
** Honeybees we@a3§{§xiated by CO, at study termination.

N
Observations: Orakzﬁ%ses of 1.5 ng/bee or less had no observable adverse effects on honeybees

and no residues o(;ﬁ,%nidacloprid or the olefin- and hydroxy-metabolite could be detected in
those bees. AQCSther doses caused adverse effects and residues of imidacloprid or the olefin-
and hydroxymetabolite could be detected 1n the respective honeybee samples. In most cases,
the highest residue level was found for the hydroxy-metabolite which may be a suitable

indicator for a significant exposure of honeybees to imidacloprid.
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2.0

3.0

3.1

INTRODUCTION

The objective of this study was to consider whether or not imidacloprid-related bee
incidents could be identified by a characteristic residue pattern in hone\x@ées WhiC}%Qhad
been exposed to harmful imidacloprid doses. @0 &

O

Honeybees were orally dosed with imidacloprid techn. 1n an acu@ﬁoxicity te (.}éccording

to EPPO guideline no. 170 performed by a contract research f@Q‘i’li@YIBA NN, Rol3dort).
. . SR
The honeybees from this test were asphyxiated by CO, at te@y‘te{qﬁ‘unatlgﬁ’ a@}%e latest and

retained at —20°C till residue analysis. The residue ﬁndng%’ &chthese@%gg?bees are

o) RS
reported here. W 0\0\\ W &

'\ N
@ Q}\\ AP

EXPERIMENTAL IR AR
N\ \\

3 O
0)4 Y @Q
Test Substance Q$ & @Q O\\a} \(,\@Q @
) S O
Test substance: o@zﬁ% ogﬁ% &%&Q’ A
Active ingredient(s): sV inidacioprith (NIN 33893) SR
. . & o oS O & o S N
Chemical name(s) of ai(s): 0§ &\\Q/ -léﬁard{%@ 1qd§xﬁ1m1ne, 1—[(6-—ch10r0-3§1§/ nﬂ%yql/ meil Q\é\?'
C)
S St S S 8
CAS number of ai(s): 03% AN @%g@x@ 41 - 3 @@6 {\59 Q@ & ¢
[ndikation: Q/@ GQ}\ é{é \sqi@ticidal seed dressing \\‘\& OQ\\ &0 ()&\OQ\&Q/
Formulation/batch number: 6&0’ &o‘\. 00)0 - M00680 &0& (\6(/ &0\' \é{“ ©
Date of certificate: .‘00 ® > 0 March 30, 1998 &\6 O QQ N K\é
\& $ Q/o) Q\,Q Q/Q/ > X\ ‘2N
Purity (acc. to analysis)&}é &Qf\‘ Q}\‘ (\Q & 99.4% R\
Q.
Analytical method: &\0 & (Y «}\Q HPLC 6@6 Q
& March 13, 1998 <
O

Expiry date: ¢ ¥ ) Q;\~Q Q/{O March 3\@9 &Q}\Q’ O 00\\ 0@\0
N\

N O , \!
Physical :«1pQ/’e%r:«ztlznﬁ)e:Q\(Q Q}Q’ \4‘2’ colo%{%s&c?yi@q's 006 &Q‘,\

Spemﬁc\i{%%sc@% ,{&6 ﬂ(\@ ﬂé{s?gghci%\é\jo)&\’&

Storag@%onﬁlti@%: Oé\
N0 & 83 1
.(\g)q‘, 0.8, 1.8°3 J5°6, 12.2,22.9 and 40.9 ng/honeybee.

O O
e ;

gxe % 0 study:

O \,6?

tx}Z}p @\] Q,Q ¢ Oh \19 :éQ.C tions
Q’/@)@é{g &%@a\g& & 0 (’,&& Ingfiygienic precaution

Q O s\ & \0 :
, N OO . O
3.2 Cﬁ\eﬁrer&% .gﬁ%stance N K N

O 2O
6O
NI
¢ ~Q

O ¢
WO
.\ \QQ/

J. 3QKQ’E®%cuti0n of the Test®
Q}" ) O\

N &@(\5\1“ he acute LD50 Qtﬁd aiavas

0 N
K®@ O Q/{C\ \0@ ) 6\\ 0\

\ :
Forﬁ“lgiﬁype of study, a reéi@?%@ﬁe@d%&@%:&nﬁ 1s not applicable.

\

{&QJ & @Q}- o ‘(\Q’O
NIPFNROEE

N .io\\ (\O
(I?ffqrjﬁed between 6 July and 10 July 1999 by the contract
research instit%gé\ IBACONK n;xb\?{, Rofidorf, Germany (IBACON report no. 6400036).

The honeybegs from thig&\t%@? were shipped to the Bayer AG on 20. August 1999,
. (,) \Q

\ N
Sponsor: S & BAYER AG
Q\\ ,,QS\O GB Plant Protetion
\\\\0 $\ Marketing - Seed Treatment
& D-40789 Monheim

Study Director'o?

C

¢
Responsibé}eoo&nalyst:
Study Technicians:

Quality Assurance:
Laboratory Study Number: SXR/Am 013
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3.4

3.0

3.0

3.7

3.7

0)‘2/

BN\
N O

\ Q BRI\ |
N _ifz‘é? (J&ample Processing\ n@oa?esidug@A@%lysis
&

4.0

Origin of Honeybees

Honeybees (4Apis mellifera mellifera 1..) of different age were sampled from the flight
board of disease-free and queen-right bee hives managed by IBACON .(;J@pr, Rofdorf,

2
Germany. A O

Test Cages and Labelling Procedure NS &
QQ X

NI
The honeybees were caged in groups of 10 individuals each th s{@-ﬁlless gi'%q’el&ghambers

(10 x 8.5cm and 5.5 cm high) with the tront side consistitl\@)ofﬁrem @ﬁ%k@“&lass plate.

: o ¢ .
The test chambers were perforated with 98 ventilation ]\ﬁﬁe@(‘d =] @qm‘}@md were lined Q\»"
. . . }1 o e <0
with filter paper. For each dosage 3 replicates w1th§@@ on ybee@%a@&ﬁ were prepared.
The test chambers were uniquely 1dentified with the S@X@U&@be%gﬁapplication date, &
\

treatment, test concentration and the replicate m@ﬁb@@ O & & &
¢ Q/(’ O SQ . 0\0 Q

Food Provided to the Honeybees During {\lb% z\&%t (\S\Q} & KQS\S\ 0;&\0(\

. . O & o

After oral dosing, honeybees received @\\:opjﬁn&z&l@r

5 N
X ©

(j o
&
& gy

Q O .
_ : . <5
dy-to-use syrup (A\@ﬁ@%rt. 30\ s\{&

o ‘NS L .
saccharose, 31% glucose, 39% fruc@%e Q?zqéiés%g@?n@a? test term1nat1ong\\° \@\ o Q0O
R & > & PN 6& &
N O o o & 0 \
Study P d &&Q SIS Q\Q/ sz '\6? ¢ N
tuay rroceaure AR &@ 6{& O s\@ \\x O & X

. & 0 & o7 Q& 0 &
After collecting honeybee§Wege a&@g:\a&%d@&lpartlally to the tq@\%&@nb{é‘f%& &t& different
dose groups and starvqglé:ﬁ)r gcb @%Q&S.Q@ome 20 mg ofa c@‘lm%rgiﬁ g@ld&to—use Syrup
per honeybee was mixed {@Sth&@dﬁe{\@%t amounts of imid&%l@?}igﬁhn\g\%fﬁ?ed 1IN Syringes
which were weigh{@fg}% Qﬁ% gﬁc&@le dosing phase (gaging{?ggﬁse@\%\%@’}‘estricted to 3
hours). During g@ c&o%ir@ agﬁ\ tgésubsequent 96 hr@ﬁsﬁagﬁ)%@ﬁ%& honeybees were

maintained in c%}gb%gé)j%\ @@3& and 50-70% Ii}g@&:ﬁ q@}%@%&i‘éx@pt during

. . \ Q
evaluations Q LR N o
C&QQ@ 0\@ C@}Q’ & Q«O 0(,\0 06@ 006 Q}Q‘,\
& &L & O N\ W © 8
Evalugzﬁo@»‘\ & & & & O N
Co SO 0" 9 N &

VO O . NI OIS . »
Tg@\ %@3’3@&6533 V@?e assessed durlng@@ﬁe\g‘mg&? Q@}T@ﬁ‘ty and behavioural abnormalities

Q

é\vemeL@. Jhe number of dea@n@%g@a%i\(ﬁl?albgimpacted bees were recorded on the
° ) PO

@ﬁc@i@%ﬁ%@\apathy, intensive é}eqn}n@@e)@%%ﬁted and/or discoordinated

Q’(\O&xpos %é%g@ 1,2 and 4 hr afterh ybee gested the syrup. Further evaluations

wer@ﬁ‘x%&}e 24,48, 72 and 9@%\\‘1@&6@:& Pbﬁ‘\'er([ﬁe final evaluation, all survivors were

a 38@fated by CO, and %@?‘E@at@(’}(l& 5 @ﬁl bees which died betore study termination

.Q .
were removed from the<Ea Q&}J Q§t0red 1n a freezer.
w* STELEX

¢ Q'

" ¥ & . . .
Honeybee samgﬂ%s Were sl%i;pr@ to the Agricultural Centre of the Bayer AG 1n Monheim

L

on 20 Augqg§¢999. Dug@geﬁiipment they were retained on dry ice at —20°C. After

arrival, they were tranﬁex{é\d into a freezer and retained at —20°C till residue analysis.
Sample processing Qqﬁgl&@\%alytical methods are described 1n detail in appendix 1.
OIR\

O
o>

FILING  ©

Q

C)

N\ .. .

All raw data, the study protocol and the original of the report are filed in the Central GLP
archive of PF/E, Crop Protection Center 40789 Monheim, FRG. Reserve samples of the
test substance are stored 1n the pertinent archive of that test facility which provided or

certified the test substance.
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5.0 RESULTS AND DISCUSSION

5.1 Biological Observations on Foraging Honeybees O

Q
Oral doses up to 1.5 ng/bee had no observable adverse effect on the %@\geybees (tgl%e 1).
At doses between 3.1 and 12.2 ng/bee the number of aftected beesoéld effect.c(l’\gfation

increased in a dose-dependent manner. Higher doses (22.9 and é@. 9Qng/bee€\<®1d not

further increase the number of affected bees. This may be att{tﬁuééa by a(xj@'n@act on the
trophallactic behavior (= social feeding) of the honeybees. 0;&0 &c}@ ,@Q’\O\Q@Q
O 2
0\5‘&\ 0\{@ X Q}b (‘,&&(\Q
5.2  Analytical Findings . K S %Q & o

O
No residues of imidacloprid or the olefin- and hy.é\{q%xg&g@ﬁib@ﬁt%@guld be detected '{&Q
honeybees fed with imidacloprid doses which I@ @0&@6@&%@%&6&5 on the beeg\*Q’At &o‘
all doses which caused effects residues aboveithedimi ogogei\e%tion were found f@?‘either <.
the parent compound or the olefin- and hydi%ﬁg@-n@talg&i{é? The residue leveés(ﬁl@fid & $(\Q’
corresponded well with the applied imi@l@?@fﬁq\%’s. »From the time to agqs?eaé@nce 0@6.,@0
the respective metabolite 1t appears t]&ﬁef i(n%d@élo{gﬂdqiﬁ\ readily degraded\éﬁ Q'\Q?leybegg &

[n most cases, th highest residue leé@l @ﬁs@@@ f@}\ the hydr oxy-metab%l$&@i0§@@6
\\

be a suitable indicator for a sigréﬁ?%@\%@%@g@&rg@% honeybees to i%ﬂﬁ&%’p{ﬁ. 0(\6@@
QO FE \& SR
W O @ S SERCIPN AN
& o @°> & & & & 6& QO D
& & & &0 K Q L
NERAZECAIIN RS \
& O F A @ N & E S
N AP A S S O N & (
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¢ E S o d O
(\@96@6@ 60\}5\'\2’00\\
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A L0 A e\ E
y & O O ¢ A WO O
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TABLES
Table 1: Time to Death and Symptoms Observed During the LD50 Study. &
These data originate from an oral LD50 study (IBACON 6400036). \QQ QE)Q’
& N
| . $ o
Dose Applied Time to Death Sympt@f}ns Observe
[time to death in h / no. of [type of sym;&@qfns&no of a{ﬁct&d bees]
dead bess] Qv Q}» Qf) Q
. &@—vo‘b
Control 2h/ 1 apQﬁ%’/ @4 DR
24h/ 1 & ’\
\\ Q0 N
48h/ 1 \é\ Oob & N &
Qﬂ/ & & ©
0.1 -/ 0 %Q’ Q \QS O 6@ — .{QQ/
0.8 -/ 0 @v(\@c S »\4 - WO
¥ &S 06 ) @0‘
.5 4h/ 1 & 60@ & © & - & o O@ &
' ¢ N
3.1 4h/ 3 & 0%‘\ @é\? \2 apathy (2-4h) (@6‘ N .%60 3
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Table 2:

Residue Levels of Imidacloprid and Toxicologically Relevant Metabolites in

Honeybees Orally Dosed with Imidacloprid.
The honeybee samples originate from an acute LD50 study (IBACON 6400036).

S
. N ¥
& N
Dose Applied  Time to Death Sample  Hydroxy-NTN  OlefinsNTN Imidg)é?oprid
[ng/bee] [h] weight me/kg] [ng/ke] {@g/kg]
& F—
0.1 96 3.8 n.d. 0;“ &é nd. O ¢ nd
N ¥ &
0.8 96 4.1 nd, & 3 g & nd &
Q 3\0 & Y
1.5 96 3.7 ned: 9. ¢ nd. O O
.~\$Q’ v \Q}\. 00 Qv G X0
3.1 4 03 \?\@9 S oid <LOQ \@@ O
Q&7 O N A\ X,
24 0.6 & & k@% P& nd n.de> 000
S &L O O & & &
96 27 & Lo @ n.d. A S
RS E & e
6.0 24 0.7,¢7 &, OLQY n.d. o Ld. O (N
&OQ NRAIENIR \(S\\ Qﬁ\\& o (,6\
96 & 27 & <loQ nd. O & A &
&OQ W OO\ O\ O(Q AN 60 R
122 24 &7 85,0 3 <L0oQ nd & @ ad
((\0 AR N \go @ \\& ,\0«\ O o
962 (\6@ A\ 2% @0 0.006 o‘\\x & y&d‘ .@’0 | 8@.
¢ O O P & QO O
22.9 2448 N O 04 0010 & §LOR Q< LOQ
S 88 O € & Xa
6 o oV 33 0.010" ¢ SLOQ @ nd
409 & JWgs & D 02 nd 3% & dd S <LoQ
¥ F S F SIS
O & & 0.6 6@%8@% RN & e 0.017
Q Q' QU @ 4\ X Q \
O Q@ Q\s@ C@%/\g@“ 0.7 Q@' oc)ﬁog&“ 0&\6 &QS,\OO 010 < LOQ
AR MRS \ » O &
Q" X A \D N
& & e 186 & (0006° % <LOQ n.d.
(Q’-*si:i f Qﬁ@la atigh: 0.005 mg/kg (imidaclc@ﬁ & hydro smetabolite, 0.01 mg/kg (olefin-metabolite);
0 5@ i‘beh{@‘limﬂ’of detection (0.00135 m@)ﬂkg 0@0 mg/k despectively)
(\5@ O & & S @\o\\g\
> oS R S\QS‘,QQ & O 0
& SOF SR
& & e QA MK
AR Q G W
O« AR F 0 o O
ARSI O N L@
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1 INTRODUCTION

Honeybee samples from an acute LD350 study (IBACON 6400036) were ana}l(@ed for resiqi;iues
of imidacloprid and its olefin- and hydroxy metabolites. The results are tabiilated in thgatable
below. Extraction, sample clean up and determination of imidacloprid, h&(‘groxy- and-Slefin-

metabolite by HPLC-MS/MS were performed according to method 0%@@7@3001 (Q&\Tl-568/99).

The limit of quantitation was 0.005 mg/kg for imidacloprid and the&b‘?,fd{(&)(y—m ite and
0.01 mg/kg for the olefin-metabolite. The limit of detection was ‘P)O%@gmg/lgéff%ﬁmidacloprid

\
- ' - ' C o0
and the hydroxy-metabolite and 0.003 mg/kg for the olefin mé{\ g&)’te. Q}b NS o
TS o & &
2 TIME SCHEDULE .\@ @\\@0' R\ &x@ @@o &
N @ XL ) O
. . X N0 N O
The experimental work was performed during the fgﬁ?}&fh&%n\\@%g‘%d: Qo\?\ Q{\“
\ :
Q/Q Qé\ Q}é\ .&Q O Q,(\'(’\& .\QQ .\Q/"J ' C}é\ QQ}
Signature of Study Protocol: ~ September ISQ}QIQ?%é\) Q/c,i\f\ GQ’\ 6@& 6‘& N (760 N
Start of Experimental Phase:  September CE@ é@%g\? ) N ;\o‘ ,@Q NN g\’{é’
. _ \ NI O &0
End of Experimental Phase: Sep‘ue:mbg}9 1 @8}1%@9 @Q’ o & & o X) \&6
Completion of Report: Septczgiﬁeg@{&%%& qﬁé 60{0 \6\@0 @6}(0(\60 R
A . ¢
SRS NIV & O O
G & N NI A
\ O(\. O . N : \0& &O O &0\‘ \0{& A\O
3 RESULTS FOR BEE MATERIAL SAMPLES : &L
SO EEE NIEQIRSININ
& & & & .(\é‘ & K Q&L .\&@
3.1 Bee Samples: 7 O 6@& & AN 6@6 \Q‘ {0 (Q(g\ N
NN <O Q QR \
O @Q’ Q \O{& 082: 6\00 (’}0 Q/o)\\ Q@ L8 |
. NN
Dose Appl@l_ 400 \;{Q{%e\@% Dﬁ@ch Sample ro\w\\\’yb-Néfl(\)l Qt>%)l -NTN  Imidaclopnd
[ng/ngj" o 60(1 &{J\Q’ [@Q’ weight \\Q& @g/@? 0)0 \\Q}%mg/kg] [mg/kg]
NSRS gl &0 N &K
___Q,Q___@(_'_Qb Q A 60 A\ e:\ ‘{@\Q {(9\\ _
@A ggﬁ‘ WO \@O \QQ 96 38" \Q\?’ @0 %ﬁ & n.d. n.d.
» > \&6 \00) N \,6? K\O) Q,&' ) d@q’
| > N R@@ &0) @Q’ 96 Q/@ 4P O 5\ n.d. n.d. n.d.
& R & L O &P
S & LE 96 S O3 & O nd n.d. n.d.
¢ & LS QPP &
&\‘9 6{&6 Q}(&\BO{\ 4 OQQ} A\QQ/ Q}S.%b\\ Q}O n.d. n.d. < LOQ
N\ A7 N NN
@Q’ X 009 A 2@& &6\0 &((\O QZ& 60$(\ < LLOQ n.d n.d
o S & IR S
> & o ;96 & &0 (27 <LOQ n.d n.d
N 6.0 & o2 &c;é\ O 07 <LOQ n.d n.d
XANER G R
& S 96 o & 27 <LOQ n.d nd
AN & Q
Q\\\Q 12 2&\%6 ‘0\@% Q&Q 0.5 < LOQ n.d n.d
NN
O 98 2.8 0.006 n.d. n.d.
—

Limit of quantitation, 0. 0§5 mg/kg for Imidacloprid and Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-
Metabolite, < 0. Qp’% and <0.010 = Residues below the limit of quantitation.

)
Limit of deteqaﬂ%‘n: 0.0015 mg/kg for Imidacloprid and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-
Metabolit%o%.d : Residues below the limit of detection.



Page 14 of 22

Study Report No.: SXR/AmO13 GLP Study No.: E 370 1725-5

Hydroxy-NTN  Olefin-NTN
[mg/kg] [mg/kg]

Imidacloprid

Img/kg]
\Q%

\O
s

Time to Death
[h]

Sample
welght

[2]

0.4

Dose Applied
[ng/bee]

6@

22.9 24/48 0.010

96 3.3 0.010

40.9 1/1.15 0.2 n.d.

24 0.6

48/72 0.7

1.8

Limit of quantitation: 0.005 mg/kg for Imidacloprid a@@&H
Metabolite; < 0.005 and <0.010 = Residues bel@w ¢ ;m(i&)f
Limit of detection: 0.0015 mg/kg for Im:daclopr@ @Q’{yéﬁox&Mgg}bome 0.003 mg/kg fg@
Metabolite; n.d.: Residues below the limit of(@tecm 0(\ ;\o*

\ N\

\
5\6\ ¢
Q/ofob\} N
&
\\ &
o -
P &
™. A
X0
Q\

\
+Q\° d

96

—;.é_
S@ab@@m 0.01 ma/kg for the@efn-

«
a &(ﬂ'f 1OF.
Oo \@s
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4 EXPERIMENTAL

4.1 Reference Substances
O
o . \9(\ 6@
Imidacloprid @0 N
§ o
| & &
Structural formula: NS Q
Q¥ Ny
O AR
0" (@ &
Y« RO
\
N 0\5 &z} >
N |
o R &
i& \@Q @@0 06@ @6‘@
Empirical formula: C HmClN O, &q, | {\0) g(\\ @0 @0\}\&
Molecular weight: 255.7 g/mole AN Q(&\c’ Q}@ \\00 (\5’\& -00&0 . R\
Certificate of Analysis: M00680, 03/ 13/98\@ O i) bq;\(\ Q&@ N &&\Q’ 60(’
Certified Assay: 99.4 % 5 \°> &Q’ S 0(\6 5\0& .&Q ,&\\(9 A
Expiry Date: March 20000§0 N Q,Q N N S o &0
R 0%0) G & @8\ 6}(& 6&@ &
Hydroxy-Imidacloprid (WAK 410@} & Qy @0 OQ S &
Structural formula: 0’ O O (\Q}(’ ¥ ®

O
¢ N e“‘b B\ / X0 & @
&5? A&\ Q\\@ @Q’ o> N \OQ\ 5\& 66 0&\6 &QSJ\O
Empirical for@ula@f\ 50 &(’ @‘?HIOCINSO‘4 \\Q ¥ 3 D) ¥
NP
Molecular ng& 6\ g}@ 271 7 g/mole 3O 0(’ \\‘\0 \\c‘,ﬂ\ N
Certificate ofq%mgﬁ’ys@ 0‘\ 930323ELBO3 @&@‘7/%0 N {\é\
Certifigd a&’f’ O & 9949 v& SRR
Exm@y gﬂate@ " June200 é.’” S
\o> 6° ORI
c,@aleffn-lm acloprid (NTN 35884)° ¢ ST &
a (i\ P S <
Q}\ & N\ 40 @Q 0\\ O\Q'\ O &
& truc‘&lﬁ }L&rmula NP O
0" O A RN
\ C,Q& \(\Q’ \\O (,\\(Q <<\§ .\0&'\ O\&
Q QQ} C(’\\o (,\&\c’ O | (;é\ \OQ (\ NH
o @ & & N ’A
\\(J 6O(J 6’\}0 N~ N(:)2
QS‘O \C) \\(J ’&Q/ \ /
T &g N

N \\\% H,CIN,O,
\\\\ $ 253.6 g/mole
M00804, 07/22/98
98 %o
June 2000

Empirical formula:

Molecular weight:
Certificate of Analb@%s

Certified Assay: c,@
Expiry Date: (,0
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4.2  Residue Analytical Methodology

4.2.1  Extraction and Sample Clean-up &
\L\Q A
O Q
1. Place e.g. 2.0 g of the sample matenal 1n a 150-ml beaker. \(Q 40

Add 30 ml of methanol/water (3/1,v/v) and allow the sample to soa{@%g 30 Illl%\\
& *@
O
2. Blend the sample using an ultra-turrax blender (or equivalent) for 3g5proxngc§?e 1 min.
O
& n
\}
3. Vacuum filter the suspension through 2.5 g ot Celite filter §£51ng Qghvgérzband filter

paper supported on a Biichner funnel into a 250-ml vaqﬁrg lter x@ K
Nl RO &
4. Wash the filtered solids with a total of 30 ml ot m@.@}la@&%/ t\gf}(lgbf v/v). Press res1d\a;§l

solvent from the solids using rubber damming. @1S§érd e O@thlé\d solids. @

) QLo
Q,Q}O Q/\é\ \}O\.\Q'

5. Transfer the filtrate to a 100-ml graduated @mﬁ\% gi*g’rr@ine the total Volurr%@\%f@e
extracts. Mix the solution well, and trané@r\eneéfélg@ g&l 0 g sample equn to a o\
250-ml brown glass round-bottomed gl%s & \\@ & & O‘\ &

’\ ,@ &o’e 50(' \@“Q/ 60 @°> O ‘\0)

6. Concentrate the aliquot to an aqg@oqs@re&an@ﬁe(ﬁ? Sto 10 ml usmg\«a/ erar o%v%por@ﬁ)r

<,

with a max. bath temperature &(ﬁ’ 5@% O 40 @ 0 <@ \0&\ O
& L@ § O 5&(\6&0\06
NOROETONA Q & O Q ~\.Q Q
(\5\& Q &Q/Q) 0;0 g ®0 Q x0T O
‘ N
& ‘2/ O(\ OQ Q
4.2.2 ChemElut Colurgg@qC -@%@0 2 Q\\ 05@6 \Q& O &
NN
1. Add 5to 10 ml \éqat%@‘toék?e u@%s solution from Q1> eg\%gt@\‘ﬁrmqg the total volume of

Q
the extracts to\@pg@% &Q@ ngzﬁ 5\{\& qu} é\o
@ &Q}\ 60 & C} © QY

2. Place thg@q@ou@sq«}@u@ﬁa on the top of the Q@ﬁeﬁl\ Qcﬁ 61\020 (20 ml volume) column
fitted wlt (1) 0b{§>°stamlsss steel needle qﬁ’d @% 5&%1‘(3 prox. 15 minutes to achieve an
- &

um{@r g&)f the liquid on th@%o&&%m}\ 6\&
qﬂ%‘,lgt% the rg@ndﬂ%s from the columxps\vrgb} 140 n;qf 0{\@H2C12 Collect the eluate 1n a 250-ml
\c, b?own g@ss{\ﬁbund-bottomed ﬂa@q{ e’ 6\\(’ 0\

Q/\
Q/(\ 6\ AQ/ QO '&O 0’A 0& Q,Q $(\
0}‘0 Oﬁ EV@@%@% the eluate fromg@ep§ t sansmg a vacuum rotary evaporator and a max.
» Bﬁ} ‘ﬁgmperature of 40 06‘ \\(“ O s\\{\
\ (}\ \3 .\Q\\ O
Q 9 O &L
Q (\JQ Q\' 6 .(;& '\O
XA \o (QQ’ ,Q{\Q' O '\("(9
. (10\’ ()0 . OQ\ &@
A\ O O ¢
O O O LR
A" F &
O
A .S
& &
O
o>
O
o
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4.2.3 Silica Gel Column Clean-up

l.

2.

NOTE &

1. The volumes to be used \gﬁ Ql?slé@% e@@%lumn with tolugf@g
elution with acetonltrllti:o g&uiﬁb%@e&;{ﬁf determined for eacoh g\fc

2. The flow rate durin
otherwise losses gfa%

acidic cogﬁli@bn@ & \QQ & & &

o
4. The ofefin-me

qﬁ%r@ﬁ)re, %ﬂz}gﬁltions containin%

. Rinse the 250-ml brown glass round-bottomed tlask with.l;é‘\r%&%f X

Q Q
. Evaporate the eluate from step 5 to drynesid‘isj&zg a%é*acb&}rl&qfotary evaporator %ﬁh

O
3. The hyd&v&@gﬁﬁl{@tgﬁay be converte%QQo &ﬁ\%

Dissolve the residues from 4.2.2 step 4 in 2 ml of toluene/ethyl acetate (8 5/(1);5, v/Vv).
O Q
O O
Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (Si@ci—l) colum@Q
(e.g. Varian). \000 O
Qo &
<@

. Allow the solution to pass through the column at a flow rate of g\%lgzﬁlin. Qj’o& Q}@Q’.

LA o)
O © 6@&\(@0\0
Q

\Q
toluene/ethyl acetate (70/30, v/v) and apply the solutio&@l\ﬁ\@\the co&&mnﬁ,}too.
N\

VA0
& oV o>

Ny QQ’ 3 O
Elute the residues with 5 ml of acetonitrile at a ﬂo;@}\}a@q’o T rqﬁng@ Collect the elua\g\éqn o

a 25-ml brown glass pear-shaped flask. &*& CQ@Q Sk 6\0@\ & oS

N
¢ & & O R NS N
@60\0‘2’ @(\ C -o&e Q§

o _ W . . . 60 \C) '\?’
max. bath temperature of 40 °C. Dlssolvgbth%‘i’esﬁhe\é\n@. g. 1.00 ml of acgg@u‘r\@e/waé\a\? S\\

(2/8, v/v) and determine the residues v@ﬁkhﬁ’ - %/M\é N s\’& )
® \ O 0 67 X
OQ Q, Q2 N @ {Q S N\ ) '\0)

N L O o(' N oY &\ O A
& x% Q- I \¢ Q,b 6)(\ & 0(\ \\Q/
P &R R & O o Q0 K
N Q} > \; \ N A7 O &
(\6 O® QOQ \Q'\} O\A (/OQ &Q/() . a&& . Q\O

Q?g\fl\ca%e@@tegﬁnd for
l&bqgéﬁ%@%el.

S ; Q .

RIS O AN 6@6 S @@ o

RSN o R \ _ _

X %&)g\ nép\ar@eelutwn of the colaﬁn@\%}{éul i?n(blz,%e too high, since
@cggﬁ' Ql/eﬁ(&iflog to recoveries bgh%“@}O Yo gﬁf less effective clean-up.

O & P ¢ & o‘°® & S &

cyiinefabaiit > \\0@0)@[)1' jally und

G%Eﬁlg\@ta olite (especially under

SN
O L@

O N\ X9 . O X,
® &\QQQOO& &0}06\@0 % &0& < ) O)é\
\t%b\)lite is degraded;\ﬁif l\ﬁlg&% .ego%%% in one day at natural daylight).

olefin- abolite must be protected from light and
@5«7 efi 5&& p g

0, . N
: Q
(,\&\‘75 t:\{Ped 111@5%26 and dark place{oQ 0\\‘0 0&\ &ob (\Q}
O \6\ 2 3 > L &
& @ ¢ & &K
\ R ‘(\Q' <O o <<\\ .\00 O\
X v \0 voQ
e X X O
N © o B\

N & A \
O N &

O O O ¢

A\ O O
0 O O L0
) P
N
\\Q O
W Q
Q/Q
N
O\
¢
Co
N\
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4.3  HPLC-MS/MS determination of Imidacloprid and Metabolites

4.3.1 Measuring equipment and HPLC conditions.

)
Instrument: HP 1100 0\@ 0)40
Injector: HP 1100 @ N
Column: Phenomenex, Luna C18 (2), S um, 15 cm, @%6&% 1. d&Ql&Q 0
or equivalent ,&0 @ Oef’ Q}\b
Injection Volume: 50 ul .\\@) N GQ’& Q\J{SQ
- ’“Q’ \ O &
Oven temperature: 40 °C \\(» X N
Mobile Phase: A: Water/ACN (90/10, v/v)+ 0.1 d% éétlc acviﬁ gé% litre & (}o&
B: Acetonitrile + 0.1 ml aCet1C§§Clg\%)ﬁ'{@Tit@ ¥ & %
,\ Qo“ & S
) 5 N & Q
. (\ R— @ @Qz ¢
Time Table 0 min ¥ ., ‘ \(\ ;&\oQ ,ng” 0(9 @\Q’
- @Q & | % E &0 O
O N O
10.1 min§ o qﬁ S %B § & o 208
VL& | O (& 6}6\ SR
15 mg& Q& bo 50 % B L O S ¢
\ < o_ ‘ - % A&\ .\OQ | OQ &QJ&
{é%f nin & © Q,\} 1 1.1 % B Q QOQ &Qjé' .&(}\ 0
S ) C ' 0 O\ Q\
1.1%B & & Q&
) v @ \ O 0\ O
. . Q X' N\ 6 \ Q) % {0
Stoptime: &Bm & XY 4D P D
AR S SRR\
Flow (Column): " 1§ i Ry O S \\(,0 \QQ’Q
N\ " «
Flow (mto MS): ¢ (\&' ]@@'n@&l 4’\&2} NN O@

5 . i

\(\Q’} ‘0’& Oliyﬁrg& -Metabolite: a@?og. 5&@1&@ Q&\Q’

d&n&tﬁacloprld ’
O

\) (\Q (@ 0)\ \$ \S ~\(\§ @&® &Q >

0>
NO@‘% ﬁxﬁ@?\s @ay be adapted fo }ggé‘ig MWS systems.
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4.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer sy@;«em fitted with
t}@

an electrospray interface operated in the positive 1on mode under MRM con@ﬁ‘tlons

The mass spectrometer was tuned by infusing a standard solution of 0.5 @g\/l 1m1dac&@8r1d and

its metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic ac1d§96r ) at a f{@%v rate of

10-20 pl/min. Mass axis calibration was done by infusing a polyprop?g’leﬁe glyc,@&t@,ﬂ)o
solution. Unit mass resolution was established and maintained 1n @c](}‘?mass rg@ol@&hg
quadrupole by maintaining a full width at half-maximum of be,gﬁfgé 0.8 aQ& 1 @%A After

tuning and calibration, optimal collision-activated dlSSOCIatle‘i Q\ D) c &dlgfbns for &@0@
fragmentation of imidacloprid and its metabolites were de\@m%\?led Tl@%se@&xperlments were O
performed with nitrogen as collision gas with a colhsu@%f{get\@f L@Q eVofor imidacloprid Q}(&ﬁ {{69
eV for the hydroxy-metabolite and -13 eV for the olgﬁzn ﬁ%t@;éol\tt% a@ at an appr0x1mat§‘ O
15 % )
collision gas thickness of 1.46 x 10" atoms/cm®. é’b%‘p*ze{@a%\} sét at 1.48 1/min, cu(l\'{%m gas & ¢
is set at 1.44 [/min, collision gas 1s set at 0.87 | g\ﬁgfn é?i \(&qulf/}@ g@%s set at 6.0 l/mm&\O {&6 600}0$°
O .
0 5\6 & 0&6\ NI

Detector: Triple Quadrupol &&b]ﬁg/ Masa@pectrometer €. g\\(‘\\ S (75\

Perkin-Elmer SC@( }Jq‘\ét gﬁts &Q @ o\ &Q’ \5)&

API 300, Ap@é ™ Nf %tg@fh stem®8.1 0 0) > O o“ &

) R & & 6”\0 \6”

[nterface: Electros u&Bo Iﬁn ﬁ:)ray '\ C & .0

Poter @4@% bé\ 0@ oS o0 Q/.& 0@

1(170,\?)6&;@ u e@% Q§ & 00 O
E;thEQGQ;Q' Nitrogen 5.0 (99.999:%% @&@7\ @g wmm
%ﬁa@ @@ trogen 5.0 (99.99 && @mt&% K Qi?mm
Q/Q gl}ur@o C@s@ 1itrogen 5.0 (99. 9%@ @ug@y 66 ?Q min
C&) (\@ O?V[(Q i st sb‘f’ é &
Scan Type: & &Q, &6 Kl\/[@/lultlple Reactlon\Mon ing gﬁ’o\@ )
& 6\ $ Q \}Q 0\0 © é\
Polarit (\ & OPesitive 5 N
}é(&\ \\QQ/ &\'6\% \\0)\ @% Cé;?g {\6)&@& é\\ ‘Q\} Q’&
O
Colgﬁm‘g}\%aéo Nltrogen 5.0 (9%@93\’% @‘ﬁr &)’6&%7 [/min
60 5\ \0\ 6@ N \(\\‘9
\cﬁfaé@ spectg\t\g‘m&\er operating parar@@e@ \\\ 0‘\
& & \O 0\\ &\ © éQQ}
0}@ 0 .&@Seﬁound Rbecu sorlont” 1O Product Ion | Dwell Time Collision
NEEN\Y 1Mz \Q(Qﬁl N Q3 Mass (amu) (msec) Energy (eV) |

_]3

R <O O3 1 |
o ' @-Metabolite (B7). ], 256 o | 238 250
> Oletin-Metabolite (3 R 4 3545 236 250

N . — -
\(,°| droxy-Metabollt 37) \0: 5@@ 191 250

N T—

Q\\\O Hydroxy-Metaboh e (35) \\ \Q‘?J 2 | 191 I 250
Imldacloprlg (37) > 258# 211 500
| Imidacloprid (35) 09 _ 256 ~ 209 500

#: The Cl 37 isotope of allksubstances was detected to build the isotopes ratio

Q/Q

NOTE: leferent,@?/lS/MS-1nstruments or instrument parameters may result in different ion
transitions and different relative intensities.
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Appendix II: Copy of the GLP Certificate
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Appendix II: cont d.
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Appendix III: Quality Assurance Statement

Referat GLP

Quality Assurance Statement



stolkm1
Notitie




