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I. mmn_zmmm

A.

SCOPE

This method is for determination of
residues of CGA-173506 in crops. The limit
of detection of this method as determined

by the smallest standard amount injected is

0.5 ng of CGA-173506. The limit of
determination as determined by
fortification experiments is at 0.01 ppm
for all substrataes except sorghum grain at
0.05 ppm. The chemical nhame and structure
of CGA-173506 is shown in Figure 1.

PRINCIPLE

A 10-g subsample of CXOp substrate is
homogenized twice with fresh 90%
acetonitrile (ACN)/water. Both extracts
are filtered through Whatmann 2V and Reeve
Angel 802 paper. A 40-m] aliquot (2 gram
equivalent) is taken and the ACN is
evaporated off.

The sample is diluted with a saturated salt
solution and partitioned twice with methyl
tert-butyl ether (MTBE). For fodder
samples only, the sample is, instead,

‘partitioned twice with hexane, then diluted

with water and a sSaturated salt solution,
then partitioned twice with a B80S -
hexane/MTBE solution. Toluene is added to
the organic and the MTBE is evaporated off.
Hexane is added to the sample.

Grain and tuber samples are cleaned up on a
0.5~gram silica Bond Elut column,
pre-conditioned with 10% IPA/hexane and
rinsed with hexane. The sample is loaded
onto the column and CGA-173506 is eluted
from the column using 50% DCM/toluene.

For forage, hay and fodder samples, a
preconditioned l-gram silica Mega-Bond Elut
column is used. The sample is loaded onto
the column and washed with 50%
hexane/toluene. CGA-173506 is eluted with
25% DCM/toluene.

TOTAL NUMBER OF PARGES IS 154 PRGE
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Eluates from all silica columns are
eévaporated to dryness. ' The residue -
remaining is dissolved in methanol and
water, then loaded onto a preconditioned
0.5~-gram phenyl Bond Elut column.
CGA-173506 is eluted with acetone. The
acetone solution is evaporated to dryness
and the residue dissolved in an appropriate
amount of mobile phase. CGA-173506 is -
determined by normal phase HPLC using a 4.6
mm id X 250 mm Amino column and OV

- detection at 268 nm. ' For fodder sanmples,

CGA-173506 is determined by normal phase
HPLC using a 4.6 mm id X 250 mm Amino :
column connected to a 4.6 mm id X 100 mm C1
column to the Amino column. -

‘A flow chart for the analysis of grain and

potato tuber substrates is shown in Figure
2. Tor forage and bay substrates, see -
Figure 3 and for fodder substrates, see
Figure 4 for the flow chart for these
substrates.

ARPARATUS ‘
1.0 Jars, wide mouth, 16 o=z.
2.0

Bottles, Boston Round, narrow mouth, 8
0. ’ .

3.0 Carbon filter tube

4.0 Disposable Pasteur Pipets

5.0 TFunnel, long stem, 50 mm dia.

6.0 TFunnel, long stem, 24 ma dia.

7.0 Funnel, separatory, 60-ml with Teflon
stopcock :

8.0 rFunnel, separatory, 250-ml with Teflon
atopcock @ ‘

9.0 Absorbent cotton
10.0 Frilter paper, Whatman 2V, 24 em

11.0 rilter paper, Whatman resve angel 802,
. 2 .

4 o
12.0 Graduated cylinders, 10-ml, 25-m1,
50-ml, 100-ml and 250-ml or
equivalent.
13.0 Homogenizer, Polytron or equivalent

-14.0 Round bottom flasks, S0-ml, 100-ml and

250-m} ‘
15.0 Rotary evaporator, Buchii or
equivalent : .

TOTAL NUMBER OF PRGES 1S 1S54 PAGE



AG-597
Page 9 of 66

16.0
17.0

18.0
19.0

20.0

Vials, Wheaton, 2-m) or equivalent
Vial caps, Teflon lined. (Sunbrokers,
1UC, Wilmington, NC, Catt 200 152)
Volumetric Pipets, 1/2-m1, l-ml, 2-m],
4-ml, 8-ml, 10-m1

Supelco Visiprep solid Phase
extraction vacuum Manifold (Cat.
#5-7030M) or equivalent

Fisher Scientific Ultrascnic Cleaner
(Cat.# 15-336-9) or equivalent

B. REAGENTS AND SOLVENTS

12.0

13.0
14.0

15.0
16.0
17.0
18.0
159.0
20.0
21.0
22.0

23.0
24.0

TOTAL NUMBER OF PRGES IS 154

Acetonitrile (ACN), EPLC grade
Toluene, HPLC grade

Dichloromethane (DCM), HPLC grade
Hexane, HPLC grade ’
Methyl tert-butyl ether (MTBE), HPLC
grade : '

Methanol (MeoH), HPLC grade

Acetone, HPLC grade

Isopropancl (IPA), BPLC grade
N-propanol (Npa), HPLC grade

Sodium chloride, Cextified ACS grade
Anhydrous sodium sulfate, certified
ACS grade

Saturated soclution of sodium chloride
in water '
Water, HPLC grade or equivalent

Bond Elut, silica 0.5 grams (Varian
Bond Elut, Phenyl, 0.5 grams {(Varian
Cat. #613303) o

Mega-Bond Elut, silica 1.0 grams
(Varian Cat. $1225-6008)

90 % Acetonitrile/Water -

80% Hexane/Toluene

50% Hexane/Toluene

25% Dichloromethane/Toluene

50% Dichloromethane/Toluene

50% Hexane/Isopropanol

80%‘Hoxane/mothy1 tert-butyl-ether
CGA~17350€, Analytical Standard
supplied by Ciba-Geigy Corporation,
410 Swing Rd., Greensboro, NC 27419.

PARGE
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C. ANALYTICAL PROCEDURE
1.0 Sample Preparation

1.1. Samples are received and stored
frozen at -20°C (Sop 7.20).
Samples are prepared under the
general guidelines of the U.S.
Food and Drug Administration
Pesticide Analytical Manual
Vb;umo I, Section 141 (Ciba sop
7.21). '

2.0 ' Extraction

All Substrates

2.1. Weigh a 10-g aliquot of crop
substrate into a 16-os. wide
mouth jar. rortify with
CGA-173506 at this point for
A0COVAIY 3amples. Add 150-m)
90% ACN/water. Homogenize the
sample with a Polytron
homogenizer at medium power for
90 seconds. Allow samples to

settle for a minimum of S
minutes.

2.2, Decant the clear solution
through a Reeve Angel 802 filter

inside a Whatmann 2V filter into

a flint glass round or .
equivalent bottle retaining
sample material in the
extraction flask.

2.3. Repeat extraction with an
additional 50 ml of 90%
ACN/water solution for 30 sec.
and filter solution through the
Same set of filter papers
combining the filtrates in the
same sample extract bottle.

TOTAL NUMBER OF PAGES IS 154 PAGE
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3.0 mmmm

3.1, Partition Clean-up

'3.1.1.

3.1.2.

Transfer a 40-ml aliquot
of the sample extract to
a2 100-ml of 250~ml round
bottom flask, Attach a
trap to the rotary vacuum
@vaporation apparatus and
remove the organic
Solvent until the volume
is <4.0 m} (bath
temperaturs <40°C).

Add 10 ml of a saturated
sodium chloride solution
and 10 ml of MTBE to the
Tound bottom flask.
Swirl flask to dissolve
Any residue. Sonicate
solution if necessary to
loosen or dissolve any
adhering residus.
Transfer the solution to
a 60-m1 Separatory

" funnel. Use an addi-

3.1.3.

tional 5 mils of the
saturated sodium chloride
solution to rinse ocut the

. round bottom flask.

Stopper the 60-ml
Separatory funnel and
shake for 30 sec. Allow
the two layers to
Separate. Drain the
lower, dqueous layer and
Any emulsion back into

the round bottom flask

TOTAL NUMBER OF PAGES IS 154

from Section I1.C.3.2.
Drain the MTBE layer
through a small cotton
Plug which is in a carbon
filter tube or funnel
into another 100-m1 round
bottom flask.

PAGE

o



AG-597 .
Page 12 of &6

Add 10 ml of MTBE to the
original round bottom
flask, swirl flask and
transfer solutions back
to the 60-m) Separatory
funnel. Stopper funnel
and shake for 30 sec.
Break any emulsion that

‘may form and drain the

3.1.5.

- 3.1.6.

lower; aqueous layer and
any remaining emulsion
back into the round
bottom flask discarding
the aqueocus layer. Pass
the organic layer through
the cotton plug.

Rinse the cotton plug
with 2 10-ml portions of
MTBE _

Add 3 ml of toluene to
the round bottom flask
and evaporate off the .
on a rotary
evaporator. Evaporate in
4 water bath at 30-35°C
to ~1.5-2 ml volume. The

" toluene should remain in

the flask. Do not
evaporate to dryness as
the analyte might adhere
to the sides of the
flasks. '

3.2. Silica Column Cleanup |

3.2.1.

A

TOTAL NUMBER OF PAGES IS 1S4

Set up a 0.5 gram Bond
Elut column with a
reservoir on the vacuum
apparatus. Precondition
column with 10 ml of a
90% Bexane/isopropancl
sclution. Rinse the
column with 10 ml of
hexane. Discard
Solvents.

PRGE
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3.2.2.

3.2'3'

3.2"‘.

Add 10 ml of hexane to
the round bottom flask,
swirl flask to mix
solvents and
quantitatively transfer
sample solution to the
preconditioned column.
Rinse the flask with an
additional S ml of 80%
hexane/toluene and
transfer to column.
Discard the hexane/
toluene solutions.

Elute CGA-173506 with 10
ml of a 50% DOM/toluene
solution. Rinse flask
with this solvent prior
to elution through
column. Collect solution
in appropriate glassware
and evaporate elution
solvent to dryness.

Redissolve residue
remaining in 5 mls of
methanol. Sonicate
samples. Add 1% mls of
vater to the methanol and
mix well. Continue to
the phenyl clesanup :
column, Section 1I.C.3.3.

3.3. Rheayl Column Cleanup

3.3.10

3.3.2,

TOTAL NUMBER OF PAGES IS 154

Set up a 0.5-gram Phenyl
Bond Elut colump with
resexvoir on the vacuum
apparatus. Precondition
column with 10 ml of
methanol. Rinse column
with 10 ml of water. _
Discard these rinses.

Load sample solution from
Section II.C.3.2.4 onto
the column. Rinse round
bottom flask with an
additional S mls of water

PHGE
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3.3.3.

3.3.4.

and load onto the column.
Discard load and rinse
eluates. :

Elute CGA-173506 from
column with 5 mls of
acetone rinsed through
the round bottom flask. .
Collect acetone and
evaporate to dryness.
Ensure that no water
remains in the flask.
The addition of about 3
mls of isopropanol will

. aid in the evaporatien of
‘the water in the elutioa

solvent.

Redissolve samples in an
appropriate volume of
90/6/6 Hexane/MeOE/IPA
(v/v/v) to the flask.
Sonicate samples for
several minutes, turning
flask on its sides at
periodic intervals.

4.1.1. Transfer a 40-al aliduot

4.1-2.

TOTAL NUMBER OF PAGES IS5 154

of the sample extract to
4 100-ml or 250-m1 round
bottom flask. Attach a
trap to the rotary vacuum
svaporation apparatus and
remove the organic
solvent until the volume
is <4.0 m1 (bath

. temperature <40°C).

Add 10 ml of a saturated
sodium chloride solution
and 10 ml of MTBE to the
round bottom flask.
Swirl flask to dissolve
any residue. Sonicate
solution if necessary to

PRGE
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4.1.3.

4.1.4.

loosen or dissolve any
adhering residua.
Transfer the solution to

. a 60-m1_separatory

funnel. Use an addi-
tional 5 mls of the
saturataed sodium chloride
solution to rinse out the
round bottom flask.

Stopper the 60-ml-
Separatory funnel and
shake for 30 sec. Allow
the two layers to
Separate. Drain the
lower, Aquecus layer and
any emulsion back into
the round bottom flask
from Section Ir.c.3.2.
Drain the MTBE layer

- through a small cotton

Plug which is in a carbon
filter tube or funne}
into another 100-ml round
bottem flask.

Add 10 ml of MTBE to the
original round bottem
flask, swirl flask and
transfer solutions back
to the 60-ml ssparatory
funnel. Stopper funnel
and shake for 30 sec.
Break any emulsion that

- may form and drain the

4.1.5.

4.1.6.

TOTAL NUMBER OF PRAGES IS 154

lower, aquecus layer and
Any remaining emulsion
back ianto the round
bottom flask discarding
the aqueous layer. Paas
the organic layer through
the cotton plug,

Rinse the cotton plug
with 2 10-ml portions of
MTBE :

Add 3 ml of toluene to
the round bottem flask
and evaporate off the

PORRE
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MTBE on a rotary
évaporator. Evaporate in
a8 water bath at 30-35°c
to ~1.5-2 ml volume. The
toluene should remain in
the flask. Do not
evaporate to dryness as
the analyte might adhere
to the sides of the
flasks.

4.2, &liﬂmlm_smm

4.2.1. Set Up a l-gram MEGA Bond
: Elut silica colunn with a

Te3ervoir on the vacuum
apparatus, Precondition
the column with 10 m1
of 90% Hoxano/iaopxoptnol
solution. Ringe column
with 10 m1 of hexane.
Discard elutants.

4.2.2. Add 10 a3 of hexane to
round bottom flask, swirl
to mix solvents and
quantitatively transfer
sample solution to
column, Ensure that
solution does not have
any globs of material.
Sonicate flask if need be
to break up the globs of
material. Rinse the
flask with an additional .
5 ml of 80% hexane/
toluene and tranafer to
column. Discard
hexane/toluene elutants.

4.2.3. Add 10 m2 of a 50%
hoxano/tolu.no_aolution
to each sample flask.
Dissolve by sonication
Any remaining residue in
the flask into this '
solution. Transfex
solution to silieca
column. Discard eluate.

TOTAL NUMBER OF PAGES IS 154 PAGE aye)



AG=597
Page 17 of 66

4.2.4.

Elute CGA-173506 from
column with 20 m} of a
25% Dichloromethane/
toluene solution. Add
elution solvent to flask
then to column to
dissolve any remaining
material in the flask.

Collect and evaporate

4.2.5.

eluate to dryness.

Redissolve residue
remaining in 5 m) of
methanol. Sonicate the
samples to ensure that
all of the samples goes
into solution. Add 15 m1
of water to the methanol.
Mix well. cContinue to
the phenyl column
cleanup, Section .
I1.C.4.3.

4.3. Rhenyl Column Cleagup

4.3.1.

4.3.2.

4.3.3,

TOTAL NUMBER OF PRGES IS 154

Set up a 0.5-gram Phenyl
Bond Elut column with
reservoir on the vacuum
Apparatus. Precondition
column with 10 m] of
methanol. Rinse column -
with 10 ml of water.

Discard these rinses.

Load sample solution from
Section II.C.4.2.5 onto
the column. Rinse round
bottom flask with an
additional S ml of vater
and load ento the column.
Discard load and rinse
eluates.

Elute CGA-17350¢ from
column with 5 m} of
acetone rinsed through
the round bottom flask.
Collect acetone and
eévaporate to dryness.
Ensure that no water

panc

|



AG-597
Page 18 of 66

4.3.4.

5.1.2,

5.1.3.

5.1.4.

TOTAL NUMBER OF PRAGES IS 154

remains in the flask.

The addition of about 3
ml of isopropanol will
aid in the evaporation of
the water in the elution
solvent.

Redissolve samples in an
appropriate volume of
90/6/6 Rexane/MeOE/IPA
(v/v/v) to the flask.
Sonicate samples for
several minutes, turning
flask on its sides at
periodic intervals.

Transfer a 40 ml aliquot
to a 250-m1 separatory
funnel. Add 25 ml of
hexane and shake funnel
for 1 min.' Allow layers
to separate and transfer
lower ACN layer to

another 250-ml separatory

funnel. Discard hexane
layer.

Repeat partition with
another 25-ml portion of
hexane. Transfer ACN
layer to the original
sSeparatory funnel.
Discard the hexane layer.

Add 150 ml of water and
10 ml of saturated NacCl

to the separatory funnel.

Add 25 ml of an 80%
hexans/methyl tert-butyl
ether solution to the
Separatory funnel. Shake
funnel for 1 min.

Drain the lower ACN/water

layer into second 250-ml
sSeparatory funnel. Drain

FRGE
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5.1.5.

S.1.6.

5.1.7.

~ the hexane/MTBE layer

through a small column of
sodium sulfate (@30
grams) into a 100-ml
round bottom flask.

Add another 25 ml of 80%

hexane/MTBE to separatory.

funnel and shake for one
minute. Allow layers to
Separate. Discard
aquecus layer. Drain the
hexane/MTBE layer through
the same sodium sulfate
column.

Rinse the sodium sulfate
column with 2 X 10-m)
portions of 80% hexane/
MTBE soluticn, :

Add 3 ml of toluene to
the round bottem flask
and evaporate off the
hexane/MTBE solvents on a
rotary evaporator.
Evaporate in a water bath

at 30-35°C'to ~1.85 - 2.5

ml volume. The toluene
should remain in the -
flask. Do not evaporate
to dryness as the analyte
might adhere to the sides

. of the flask.

5.2. Sillsl_cnlm_cmn_-_up

5.2.1.

5.2.20

TOTAL NUMBER OF PRGES IS 154

Set up a l-gram MEGA-Bond

Elut column with a
reservoir on the vacuum
apparatus. Precondition
the column with 10 ml of
90% hexane/isopropancl
solution. Rinse column
with 10 ml of hexane.
Discard solvents.

Add 10 ml of hexane to

the round bottom flask,
swirl flask to mix

Ponmrc
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5.2.3.

5.2.5.

TOTAL NUMBER OF PAGES IS 1S4

solvents, and
quantitatively transfer
sample solution to
column, Ensure that
solution does not have
any globs of material.
Sonicate flask if need be
to break up the globs of
material. Rinse the
flask with an additional
5 ml of 80% hexane/
toluene and transfer to
column, Discard
hexane/toluene solutions.
Discard hexane/toluene
elutants. : :

Add 10 ml of a SO%
hexane/toluene solution
to each sample flask.
Dissolve by sonication
any remaining residue in
the flask into this
solution. Transfer

. solution to silica

column. Discard eluate.

Elute CGA~173506 from

. column with 20 ml of a
- 25% Dichloromethane/

toluene solution. Add
elution solvent to flask
then to column to
dissclve any remaining
material in the flask,.
Collect and evaporate
eluate to dryness.

Redissolve residue
remaining in 5 ml of
methanocl. Sonicate the

- samples to ensure that

all of the sample goes .
into solution. Add 15 al
of water to the methanol.
Mix well. Continue to
the phenyl column
cleanup, Section
II1.C.5.3.

PRGE
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5.3, P-bﬂnﬂ_io.lmn_um“

5.3.1. Set up a 0.5~gram Phenyl
Bond Elut column with
reservoir on the vacuunm
dpparatus. Precondition
column with 10 ml of
methanaol. Rinse column .
with 10 ml of water.
Discard these rinses.

$5.3.2. Load Ssample soclution from
from Section II.C.5.2.5
onto the column. Rinse
‘round bottom flask with
an additional S ml of
water and load onto the
column. Discard load and
rinse eluates.

5.3.3. Elute CGA-173506 column
with 5 ml of acetone
rinsed through the round
bottom flask. Collect

- acetone and evaporate to
dryness. Ensure that no
water remains in the
flask. The addition of
about 3 ml of isopropanol
will aid in the
evaporation of the water
in the elution solvent.

5.3.4. Redissolve samples in an

: appropriate volume of
90/10/10 hexane/n-
propanol/isopropancl
(v/v/v) to the flask.
Sonicate samples for
several minutes, turning
flask on its sides at
periodic intervals.

TOTAL NUMBER OF PAGES IS 154 PRRF
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See Table I and II for HPLC operating
conditions. :

2.0 gStandardization

2.1. Calibrate the HPLC system with
- each analytical run by checking
the retention time and detector
response relative to previous
runs. Retention times must not
vary more than 2% within a run
and detector response should not
vary more than 10% between runs.

2.2. Standardize the HPLC system by
_injecting 100-pl aliquots of
standard solutions of CGA-173506
in a working range of 0.5-20
ng/injection. Generate a linear
regression from the data by
comparing detector response and
ng injected. : '

It has been cbserved that use of the orange
silicone rubber vial caps can. give
extranecus peaks in the chromatograms. It
is strongly recommended that teflon lined
vial caps be used in this method.

F. CONFIRMATORY TECHNIQUES
None.
G. IIME REQUIRED

A skilled analyst can complete the
extraction and analysis of a set of 6-8
samples in 8-10 working hours.

H. MODIFICATIONS AND POTENTIAL PROBLEMS
. 1.0 CGA-173506 has a solubility of 10

pg/ml in hexane. Stock solutions must
be prepared in methanol. Analytical.

TOTAL NUMBER OF PAGES IS 154 PAGE
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TOTAL NUMBER OF

working Standards must be Prepared in
the mobile phase being used. Exercise
caution if refrigeration of the
samples is required. Ensure sample
extracts have been well mixed before

taking aliquot during the sample work-

Up as the analyte may precipitate out
of solution.

2.0 Sonication of the round Bottom flasks
is required to maintain the analyte in
soluticn in Sections 3,1.6, 4.1.6 and
5.1.7. Do not allow samples to sit
for a long period of time after the
sonication before doing the silica

© . column cleanup.

3.0 Take care to ensure the samples do not
' go to dryness after the partitioning
‘Step in Sections 3.1.6, 4.1.6 and
$.1.7. Toluene is added as a keeper
solution to prevent the samples from

going to dryness. It has been
observed that material will adhere to
the walls of the flask when samples
are taken to dryness, trapping the

- analyte. 1If for scme reason the
sample does go to dryness, redissolve
sample in MTBE, add 3 ml of toluens,
sonicate samples to dissolve residues
in the solvent and reevaporate as
specified in the method.

4.0 The operation of the vacuum apparatus
should be capable of drawing a vacuum
of at least 10 mm for the phenyl
column. Do not operate vacuum
apparatus in such a way that the flow
through the column is faster than
dropwisae.

l1.1. Weigh 25 or S0 mg of CGA-173506
analytical standard into a 25 or
50-m1 volumetric flask,
respectively, and dilute to the

PAGES TS 154 porc
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mark with methanol. This will
vield a 1 mg/ml solution of the
standard. Store the stock’
solution in the refrigerator
when it is not being used.

1.2. Make serial dilutions of the 1
mg/ml standard solution with the
appropriate mobile phase
solution to give a series of
fortification/analytical
standards in a range of 0.005
ng/pl to 20 ng/pl of CGA-173506.
Store the standard solutions in
amber bottles in the
refrigerator when not in use.

J.  METHODS OF CALCULATION
1.0 Determination of Sample Resjdues -

Inject 100-pl aliquots of sample final
- fractions from Sections 3.3.4. 4.3.4
or 5.3.4 into the HPLC under the same
conditions as for the standards. Make
appropriate dilutions of the samples
in the mobile phase being used to
. bring the sample peak heights within
. the range of the standard curve.
Compare the peak heights of the
unknown samples to the standard curve
or enter the peak height into a least
squares program to determine the
nanograms of CGA-173506 in the
injected aliquot. Typical
chromatograms for control and .
procedural recovery samples are shown
in Figures 6-12.

TOTAL NUMBER OF PAGES IS 154 PRGE 28
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2.0

To ga;cﬁlate the residue results, the
mg injected must first be calculated
as follows:

() (G (v,) (v,
ug ing =

Ve + ¥ (H/100)) (¥)

milligrams sample extracted
aliquot volume (ml)
extraction volume (ml)
injection volume (pl)

<
00 0

reéovory ratio given by equation 4
in Section 2.2.

b
]

M = % moisture of sample
W = weight of sample in grams

To determine ppm CGA-173506 found inm
‘samples, use Equation 2. ,

-

(ng CEA=17130€ found) (100)
(2)  ppm CGA~173306 =

(mg sample injected) (RN}

Fortification Experimants

This method is validated for each set
of samples analyzed by including. an
untreated control sample and one or
more control samples fortified

immediately prior to extraction with
CGA-173506. _

. 2.1. Add 1.0 ml of 0.10 ng/pl

standard solution of CGA-173506
to 10 g of a control crop prior
to the addition of extraction
solvent for a 0.0l ppm
fortification. Use
correspondingly larger amounts
of standards for higher
fortifications levels. The
fortification volume should not
aexceed 2 ml. Analyze control
and freshly fortified samples

TOTRAL NUMBER OF PRGES 1S5 154 PORFE
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'alonq'with the treated samples
according to the Procedures of
the method,

2.2, Calculate the final ppm value of
the control and fortified
samples according to the
following equation:

g CAA-~173350¢ found

{3) PP analyte =
: g sample i{njected

Determine the recovery factor by
first subtracting the background
dotoctor’rosponao, if any, in
the control sample from the
analyte response in the recovery
sample. Calculate the recovery
factor as a percentage (R) by
the equation:

(PPm CGA-173506 found - PP™ control) _
(4) R = X 100
PPl CGA~173506 added

111, BESULTS AND DISCUSSION CONTENT - vALZDATION
1.0  Accuracy

Statistical methods for regression
analysis are used to gensrate a
standard curve for Quantitation of
residues. The Standard curve is then
used to quantitate the residues as
described in Section J. A typical
standard curve is shown in Table 1III.
Representative standard chromatograms
are shown in rigure 5. .

Recovery results for fortified control
samples were used to calculate
accuracy in terms of 3 mean, standard
deviation (sd) and coefficient of
variation (CV) for the limit of
determination, and for all recovery
results included in the study. -

TOTRL'NLINBER OF PRGES IS 154 FPRGE
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The average recovery for the samples
fortified with CGA-173506 at the limit
of determination of 0.0} Ppm (sorghum
grain has a limit of determination of
0.05 ppm) was 88% (SD=14, CV=16%,
N=16). The average recovery for all
fortification levels was 87% (SD=13,
CVv=15%, N=41). See Table IV for a
detailed listing of all recovery
values. Representative'chromatoqrams
of control and fortified control
samples are found in Figqures 6-14.

2.0 pPrecision

Precision of the method was determined
by calculating the Coefficient of
Variation of all cold fortified
substrates and each three replicate
analysis set of C~CGA-173506 treated
rice grain and stalk samples. The
'range of CV for rice samples ranged
from 2.7% to 16% with the 1X treated
rice stalks having the highest CV.
The CV for all fortified samples was
15%. This demonstrates that this
method has an acceptable level of
precision for residues of CGA-173506.

3.0 Extractability

The radioactivity in the sample
extracts and final fractions was
determined by liquid scintillation
counting and expressed as ppa of
CGA-173506. Samples vere prepared for
LSC by measuring an aliquot of extract

} into a scintillation vial and adding

- 10-15 ml of Beckman Ready Safe Liquid
Sciantillation cocktail. The results
obtained were in units of
disintegrations per minute (dpm) and
vere converted intoc ppm as shown by
the following representative :
calculations.

Sample RS.IA had a 1.0 ml aliquot of
the extract solutiom counted out .of
200 ml total. The sample size
extracted was 10 grams and the

TOTAL NUMBER OF PAGES IS 154 '~ PAGE
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specific activity of the applied
¥C-CGA-173506 was 24.6 nCi/pg.! The
LSC measured 6405 dpm for the sample
aliquot (Ciba SOP 4.6).

Using the above "information, one
‘Calculates the ppm value as follows:

(6405 dpea? ol aliquet)
(1057200 mi) (222 1 10 dpa/nC) (24.5 oCifpg)

The extraction efficiency of the
analytical method is dctorninod'by
comparing the total ppm ‘C-residue
found in the sample, from combustion
analysis, to the ppm ‘C-residue found
in the initial sample extract from
Section 2.0. The equation used for
Iho determination of % extractability
8:

* 236pgh = 236 pm

ppa YC-residue extract
$ extrac. = x 100%ppm

“C-:uiduc sample

The average extractabilities for
greenhouse grown, Spray treated rice
substrates were $3% (3d=3.9, CV=5, 7%,
n=3) for 1X treated grain, 90%
(8d=0.6, CV=0.6%, n=3) for 1x treated
stalks), 119% (sd=9.3, CVal.8%, n=3)
for SX treated rice grain and 86%
(8d=3.2, CVe3,78, n=3) for 35X treated
‘rice atalks.

The extractability of CGA-173%06 was
good on both treatments of rice stalks
and the 5X treated rice grain. The
extractability was poor for the 1X.
treated rice grain. See Table V for
further information and data. .

4.0 Accountability

The accountability of an Analytical

- Method is determined by comparing the
total ppm ‘C-residue found in the
sample, the ppm ‘C-residue found in
the final fraction and the Ppa analyte

TOTAL NUMBER OF PAGES IS 1S4 PAGE 32
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found in the final fraction to each
other. The determinations of
CGA-173506 by HPLC and of 'C by Lsc
in the final fraction solutions
correlated very well and showed that
the cleanup procedures isolate
analyte, CGA-173506, from other
metabolites or degradatas.

Accountability of ‘C-residues by
Analytical Method AG-597 was good in
1X treated stalks and 5X treated
stalks and grain and ranged from
60-109%. Accountability in 1X-treated
grain was poor, 29-39%, and was due to
low extractability. Overall, the
accountability for AG-597 is adequata.

5.0 Diacussion

Control of bias was accoﬁpiishod by
the analysis of control samples in all
analytical sets.

This method has been validated under
Protocol No. 56-92 and used for the
analysis of coatrol, CGA-173506
fortified control and treated rice
Samples. The objective of Protocel
56-92 was to validate "Draft"” :
Analytical Method AG~597 for the
quantitation of residues of CGA-173506
in crops at a 0.01 PPR level of
determination. Problems were
experienced with sorghum grain at the
0.01 ppm level. Different analysis
schemes were tried in an attempt to
validate this method at the 0.01
level in this substrate. Results at
the 0.01 ppm lavel were variable and
values up to 0.008 ppm were found in’
- the control. '

Fortification at the 0.05 Ppa level
gave consistent and acceptable values.
Based on these results, the level of
determination for sorghum grain was
raised to 0.05 ppm (See Figure 15).

TOTARL NUMBER OF PRAGES IS 154 PAGE R
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Results of these analyses are shown in
Tables III ¢ IV and are reported in
Re;idue Test Report RI-MV-007-92, No.
1.

Test substance ID, test system ID,

- protocol amendments, protocol
deviations and circumstances affecting
quality and integrity of data are also
reported in Residue Test Report
RI-MV-007-92, No. 1. Al} raw data
associated with this study, retained
samples and the original final report
and protocol are archived in the
Metabolism and Residue Chemistry ,
Archives or freezer storage facility
at Ciba-Geigy Corporation, Greensboro,
‘NC. Non-study specific raw data will

" be archived according to applicable
SCP’s. ' ' '

Iv. CONCLUSION

Analytical Method AG-597 is a valid and
accurate method for the determination of parent
residues of CGA-173506 in corn, sorghum, potato

tubezrs and rice raw agricultural commodities.

- TOTAL NUMBER OF PRGES IS 154 FPRGE
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I. CERTIFICATION

The reports and experimental results included
in this study, Laboratory Project I.D. AG-597,

are certified to be authentic accounts of the
experiments.

8/5/e3
bert E. M. Wurz, .D. Date
Research Scientist

Residue Studies

Residue Chemistry Department

919-632-2391

The analytical work reported in AG-597 was
performed in accordance with Good Laboratory
Pract Standards, 40 CFR Part 160.

‘Robert E. M. Wurz,
- Study Director

Method Development
Residue Chemistry Department
919-632-2295 '
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CIBA-GEIGY CORPORATION

PLANT PROTECTION
QUALITY ASSURANCE UNIT

QUALITY ASSURANCE STATEMENT

Report Title: ANALYTICAL METHOD FOR THE DETERMINATION OF

CGA-173506 IN CROPS BY KIGH PERFORMANCE LIQUID CHROMATOGRAPHY

INCLUDING VALIDATION DATA
Study Director: R. E. M. Wurs
Study No.: 56-92

Pursuant to Good Laboratory Practice Regulations, this

statement verifies that .the aforementioned
inspected and/or audited and the findings r

study was
eported to

Management and to the Study Director by the Qualigy Assurance

Unit on the dates listed below.

INSPECTION/AUDIT TYPE INSPECTION/AUDIT DATE hlPOITING DATE
“

Protocol Audit 4/10,13/92 4/13/92
In-progress Inspection 4/21/92 4/32/92
Report Audit 3/1-3/913 3/3/93
Prepared By: gg't %‘ : —
- aye K. .
Date: Ms\“‘lj '
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TABLE I, - LIQUID CHROMATOGRAPEIC OPERATING
,QQHD1IIQES_EQE_2EIEBHIHAIIQH_QE_QGA:lliiQﬁ
SAMPLES _

Instrument: _ Waters 501 HPLC pump or equivalent
Perkin~Elmer Model IS5S=100 Automatic
HPLC sampler or equivalent
ABI Kratos Spectroflow Model 783
Variable Wavelength UV Detector or

equivalent

Column Oven: BioRad APLC column heater, model
number 125-0425 or equivalent,

Cven Temp.: 30°cC '

Guard column: Normal Phase, 3 cm X 4.6 mm i.d. .
{Phase Separations Cat. #839451) or
equivalent ‘ :

Column 1: Spherisorb Amino(NH,) 250 mmn x 4.6 mm

i.d., 5 um particle size {Phase
Separations Cat. #839530) or

o equivalant
Mobile Phase: Eexan?/!hthanol/Isopropanol(90/6/6)
: . (v/v/v) :
Retention Time: ~10 min.
Wavelength: 268 nml
Attenuation: . 0.003 AUDFS
Flow Rate: 1.0 ml/min
Volume Injected: 100 pl
Run Time: 20 min/injection
Data Collection: ' VAX / Multichrom

TOTRL NUMBER OF FAGES IS 154 FAarF
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TABLE IT.  LIOUID CEROMATOGRAPRIC OPERATING
CONDITIONS FOR DETERMINATION OF CGA-173506

Instrument: , Waters 501 HPLC pump or equivalent
Perkin-Elmer Model 1SS-100 Automatic
HPLC sampler or equivalent
ABI Kratos Spectroflow Model 783
Variable Wavelength UV Detector or
equivalent

" Column 1: . Spherisorb C,, 100mm X 4.6mm
(Phase Separations Cat. #839567) or
equivalent, connected to Spherisord
Amino(NH,) 250 mm x 4.6 mm i.d., Sun
Particle size (Phase Separations cat,
#839530) or equivalent

Mobile Phase: Bexanelu-rropanol/laop:opanol
: : (90/10/10) (v/v/v) '
Retention Time: ~10 min. |
Wavelength: 268 nm

Attenuation: ' 0.003 ADTS_

Fiow Rate: 1.0.ml/m1n

Volume Injected: 100 nl

Run Time: 20 min/injection

Data Collection: VAX / Multichrom

TOTAL NUMBER OF PAGES IS 154 FRGE
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TABLE III, IXPICAL STANDARDIZATION DATA FOR
. CGA-173506

HPLC system for grain, forage, hay and potato tubers

STD
Soln

ng/ul
0.005

0.01
0.02
0.05
0.10°
0.20

STD wt. Peak
- Inj. ~ Beight
—ng.__ =V
0.5 76
1.0 117
2.0 262
5.0 603
10.0 _ 1187
20.0 2538

Co;relation Coefficient = (.99933

-

Calibratica Same : (36=32] 19 TATERS.
MOTATO TUBERS - NETNOD VALIDAT:CN AG~587 - PEOTOCDL S4-92

Pk : CQRA-17)304

Calibration level plo
-

.-
2400
2000
g 100 -
2 3 s
© 21200 - .
iy 3
wef . o
]
fo ) ) 3 T e Tie T
. Maount (Ranoyrams)
" Constant  : =9,90044 Curve fit : Linear
iot deagrew : 1,23801K+2 Sorrelatien coafficimmt : 9.399%)
Standard srror R (1% Y]
Reported oa 13-FT3~1997 o 11:31
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TABLE 1V,
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1

TABLE v, ' - -
~XREATED RICE
Swdy Infred e
, Number C y Poand HPLC
Sarrple 214.89 Leved &l Final @
Cok.  CaNo M Bt boow w2
LX Tremsed Sarrple !
o P39060060 52 0.076 % 0033 o002
RG.IB P$9060060 52 0.076 5 0.034 0.030
RGIC P85060060 52 0.076 30 0.024
_ (CV=16%)
RSIB PE9060053 ﬁ gls’: % 5 %_gzo
RSIC P89050038 2 259 9% 196 150
| (CVa27%)
SX Tremmd Sempies?
RGVA PS90G0000 S0 0363 116 0353 0361
RG.YE  P19060080 30 0363 19 07 0396
RGVC . Pro0s00s0 50 0363 - 113 0.40t 0411
| . , (CVub.6%)
, )
RSVA PE90650073 50 9.79 ™ 619 599
RS.VR PES0S00TS 30 9.7 90 6.34 634
RS.VC PSS0S007S %0 9.73 & 656 656
_ (CVabON)
14 '
*°C incerred levels determined
umum” 371 c.m-uun” Departmens Prosocol 214-99

Commesss: Rasaits are correcnd for
i Hﬂ-;—h'v-'

TOTAL NUMBER OF PAGES IS5 154
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FIGURE 1.

CGA~173506

4-(z.z-ditluoto-l,J-bon:dioxbl-léyll-lﬂ-py:rolo-3-cn:bonit:i;o
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FIGURE 2, FLOWCHART FOR_ANALYTICAL METHOD AG-597.

— L Tul
10 g of s0lid substrate

Add 150 ml-96t'ACN/Water
Homogenize for 90 seconds
Let solution sit for minimum of S min,

Decant solvent through Reeve Angel 8032 Paper
' inside Whatmann 2v filter

Add 50-ml 90% ACN/water
Homogenize for 30 seconds

Filter through same filter paper
combining extracts '

Transfer 40-ml aliquot to 100-ml Rp flask
Evaporate to < 4.0-ml volume

. | .
Add 10 ml of saturated sadium chlorida

solution and
10 ml of MTBE to RB flask

Transfer solutions to 60=-ml Separatory funnel
Shake sep tu?nel for 30 sec.

. Prain aqueous layer back into original RB flask

: -
Drain organie layer through small cotton Plug into.
10%—n1 RB - :
Add 10 ml of MIBE to original flask
. Transfer to sep funnel
Shake sep funnel for 30 sec
|

o |
Aqueous~Discard

-
Drain organic through same
cotton pqu

Rinse cotton Plug with
2 x 1? ml of MTRE
{Continued)
{Continued)
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FIGURE 2. Wmmmmmﬂm

(Continued)

‘Add Iiml of toluene
Evaporaﬁe off MTBE

Add 10 m? of hexane
Sonicafe sample

. Precondition 0.5 gram bond elut silica column with 10
ml of 10% IPA/hexane, followed by 10 ml of hexane

Load sanplr onto column
Rinse flask with S-ml of 80% hexane/toluene
|
Elute CGA~-173%06 uit? 10 m1 50% DOM/toluene

Evaporate solution to dryness
" Redissolve residue in Seml MeOH

Add 15 Tl of water

Condition 0.5 gram bond elut phenyl column
with 10 ml MeOH tol%owcd by 10 ml of water

Load sample onto column
‘Elute sample Jith S-ml acetone
Evaporate aaLplo to dxyneks
| Add appropriate vo}umo of mobile pha;o
Sonicate simrlaa for $ min.
Take aliquot for HPLC determination.

TOTAL NUMBER OF PAGES 15 1S4 PORF
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FIGURE 3.  ELOWCHART FOR ANALYTICAL METHOD AG=597.
 EORAGE AND HAY SUBSTRATES

Eorage and Hay Substzates

Weigh out 10 g of solid substrate

Add 150 ‘ml 30% ACN /Water
_ Homogenize for 90 seconds
Let solution sit for minimum of § min,

I :
Decant solvent through Reeve Angel 802 Paper inside
a Whatmann 2V filter

Add 50-ml 30% ACN /water
Bomogenizclfo: 30 seconds

Filter through same filter paper
combining extracts

]
Transfer 40 ml aliquot to 100 ml RB flask
: Evapor;te,:ﬁ <4.0 ml volume

Add 10 ml saturated sodium chloride sclution and
‘ ' 10 m1 oﬁ MTBE to RB

Tfanafar sclutions to 60-ml Separatery funnel
Shake sep fu?nel for 30 sec.

Drain aqueous layer bafk,into original RB flask
Drain organic through sma%l cotton plug into 100 ml RB

Add 10 ml of MTBE to original flask
transfer to sep funnel
shake sep fuﬁnol for 30 sec.

r

Aqu-ous-nisca:d

|

Drain organic through same
cotton plug

!
Rinse cotton plug with
2 x 10 ml of MTBE

(continued)
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FIGURE 3,

FORAGE AND HAY SUBSTRATES (Continued)

Add 3 ml of toluene
Evaporate off MTBE

Add 10 ml of hexane
Sonicafe sample

Precondition 1.0 gram bond elut silica column ﬁith '
10 ml of 108 IPA/hexans followed by 10 ml of hexane

i
Load sample onto column
Rinse flask with 5 m} of 80% hexane/toluene,

add to column
Wash column with 10 ml of 50% hexane/toluene
Elute CGA-173506 with 20 m1 25 DQM/toluene

' Evaporate solrtion to dxyniss

Redissolve residue in 5 ml MeOH,
then add 15-ml water

- Condition 0.5 gram bond elut phenyl column
with 10-ml MeOH, folﬁouod by 10 ml of water

Load sampl1 onto column,

Elute sample with S5em] acetone
Evaporate sarplo to dryness

 Add appropriate v?lum. of mobile phase
Sonicate samples for S min.
Take aliduot for BPLC determination

TOTAL NUMBER OF PAGES IS 154 PAGE
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FIGURE 4, ELOWCHART FOR ANALYTICAL METHOD AG-597.

Fodder Substrares

Weigh out 10 g of solid substrate

]
Add 150-ml 390% ACN/Water
Homogenize for 9¢ seconds
Let solution sit for minimum of 5 min,

Decant solvent ﬁhrouqh Reeve.Anqel 802

Paper inside
a.Hhatma?n 2V filter

Add 50-ml 90% ACN /water
Homoqcnizcifor 30 seconds

Filter through same filter paper
comb:lni:lzq extracts

Transfer 40 ml aliquot To 250 ml Separatory . funnel

Add 10 m1 hexane to 3sparatory funnel
Shake sep funnel for 1l min

-Drain ACN layer to second Discard Hexane
' 250-ml sep funnel

Add 10-ml hexane to sep funnel
Shake sep fﬁg?ol for 1 min,

_ _ Discard Hexane
Drain ACN layer to original sep funnel

Add 150-m! B,0, 10~ml saturated
sodium chloride solution and 25-ml 80% hexane/MTBE to
' sep funnel. Shake sep funnel for 30 sec.

- Draln aquecus layer into 2nd sep funnel
Drain hexane/MTBE layer through sodium sulfate column into

IOO—mﬁ RB flask

(Continued)

TOTAL NUMBER OF FAGES IS 154 ' FPQRF
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FIGURE 4.

FODDER SUBSTRATES (Continued)

Add 25 mls of 80% hexane/MTBE tec sep funnel
Shake sep funnel for 1 min,
. | - 4

j‘
Discard Aquecus Layer
Drain hexane/MTRE layer through same sodium

sulfate column iinto 100 mi1 RB flask

Rinse sodium sulfate column with 2 x 10 ml of
: : 80y helxano/!ﬂrnz

Add 3 ml of toluene .
Evaporate off h1un./ln'u solution

Add 10 ml of hexane
Sonicate sample

l .
Precondition 1.0 gram bond elut silica column with
10 ml of 10% IPA/hexane 'folloud by 10 ml of hexane

Load sample onto column
Rinse flask with S ml of 80% hexane/toluene

Wash column with 10 ml of 50% hexane/toluene

' |

Elute CGA~173506 with 20 ml 25% DCM/toluene
Evaporate solution to dryness

: R
Redissolve residue in S5~-ml MeOH,
then add 15-ml water

Condition 0.5 gram bond elut phenyl column
with 10 mls MeOH, fo.lllond by 10 ml of water

Load sampllo onto column

Elute sample with 5-m) acetons '
Evaporate sa'mplo to dryness

Add appropriate vcl:olum of mobile phase
Sonicate samples for & min.
Take aliquot fo:' HPLC determination

TOTAL NUMBER QF PAGES ISA154 FRGE

$u
)



AG-587
Page 45 of 66

FIGURE 5§,

AnaLyeia deum

[16+92] 3% TATTIAS.2,:.

stansard 2.3 ng Mmunt - a00
POTATO TUBEAA ~ KETMOD VALIBAT 0N AC-$97 - FPROTOCDL 34-903 Melrien
b
2.8 =
o
3
E
L
2.9
; A
= 1
Funst
= 4
-] L
1.0
'EERY: 3
3 4 -
1a.3 - 3
- A
< .
8.0
4 ok A L A b '
e.9 3.3 3.8 7.9 19.8 12.9 1.8 iT.8 0.9

Inetyumsms * 1 KRATOS Mt el
Shannal Tisle : Cheansl 423

Lamg ID :

Aguived s IT-APR~1998 an 13:9¢
Reporiad on 1T-PRE=1080 o8 14:37

Aalysis Sasm : [36~0] &% TATERS.N.).
Szangard 1.8 mg Ammune : ).008
FOTATD TUORES « METHOD VALIDATION Ai=397 + PROTOCDL 34=uy

2.8 :
3.0 3
Suas .
e
i 3
0.8 ;
18.8 O
.3 e | F | B ¥ Y ] T 5 B vy e
TiLe (minesnes)
: Inst rummes 1 RRATDS . ° ot e I TATERS
Channel TiNle 1 Channel 923 Calilbranian : TATEAS
Limn 1IN ] Run towsenss : TATEAS
Adipiiied n 27=AFR=199F av 19:.2
Roparted am 17-PER=]199] an 1448
A. .ﬂ.sﬂ ng injectad
3. 1.0 ag iajectad
TOTAL NUMBER OQF FRGES T35 1854 = Fa¥et~
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FIGURE 5.

Anslysis Samp 3=03 13 TATERS, 11.1.
Standare 30 ng Ammrg ¢ 1 008

CGA-173506 STANDARDS (Continued)

POTATO TUBEAS - MRETHOD VA :3AT!oOW AG+387 - PROTOCOL 34~02
- —lis it e
1. -
<
1 b
- 3 c
fusk )
- 1
s E .
Juof g
| 3 E
o
8.3 = i ‘
1 . 4
b :
- ,J,_ y A
LN ] 3.9 5.8 1.5 0.0 8.8 195.9 17,3 0.8
T tBinusaa)
1het rumees ¢ RRATGS Mvhey 1 TATERR
hannel Tisle | Channs’ o33 . Talibrusion TATRRS
Lims 1D t Run Soguenss 1 TATERS

Asquired wa 3V=APR=1002 st 18.48
Aspsries en L7=FER=1883 s i4:48

Analyeie Same ;' {38-88) 45 TATERS. 4. 1.
Panasre .0 g AESuhE : L.008

mmm-mmanmu-sn-m 14=0g
2.9 ’

Fushk

> o110

LN ) 2.8 5.8 1.3 is.e 5.8 188

tnse namng | RRATES [ = T . TATERS
Shamhmi Titie 1 Gmannal i3 i Callbtesion : Tarmms

Liae TH ] n Seguenes | TATERS
ASWuired an 3V-APS-1982 v :).e0w
Reparevd on 17-FER-1805 oy 14:4%

€. 2.0 ng injected

D. 5.0 ng 1njected

. TOTAL NUMBER OF PRGES IS {54 PAGE
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FIGURE §,

LGA-17325Q06 STANDARDS (Continued)

Anslysis Nasm : [36=33) 2§ TATRRD, 12, 4.
Itandare 10.8 ng Ampunt : L.008

FOTATO TURERS = METMOD VALIDATION AG=$8? = PROTOCHL 34=0f -
SBUlLishoe
12.%
2.0
3 E '
3
- ]
i !
"7 T3 ] 7.5 iv. o 1z.3 7 LI a8
1nes punant 1+ ERATRS L] : TAYRAS
Crannel Title : Channel 88 Calibewniss  TATEAS
Lima B v Bun Soguanes ¢ TATEAS
ABRuiyed an ET-ABPR-1008 o8 17:19
fopartad en 1T-FEBeLFD ot 14147
-
Maiysia Bems 1 S0=4x] B TATERS, 1. 1.
| Skananse 0.8 ng Ay 1 1.000
POTATE THREAS = NRETHOD VALIPATION AB-387 - PEDTOCEL. Se=t) '
—liilisbren
ia.8 . .
3.0 »
iu s
| ¢’ "
=
Jitep
3
9.0
b .
.0
L ) &5 ... L) e.8 3.8 k.8 17.a .
| Time (misgvess
Inat rummas 1 KRATOS At s . TATERA
Cansml Tisia « Chanmsl 38 Calinwation : TATERS
Lms 1B ¥ Ran Saarwinan : TATERS

ASuized an 37=APR-LIN0 &% 11:58
Mperted oh 17-FER-1983 at 14,47

E. 10.0 ng injected
F. 20.0 ng injectsd
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FIGURE 6. “Wﬂ_cmmm

Anslyais Fame . [Ye-98] 23 CORNGAAD, 3, | .
Al-mvar=93 g.g00 Cantral Amdunt . . 300

. 'cnu SGRALE AS=39' METNOO VALISATSOM PROTOCEL 18-93 .
Y " + —E L AR
4 g
:
A
[ 18.0 u.‘c al..l 4.0 0.8
TS ey o)
Inet renansy '+ ERAYeS L] 1 COniahag
Channs) Title 1 Chammel #88 Salibenies | CERGWRAE
Lims IB ' T Sapuiten 1 CEASGRAN
Asguired o0 20-APR=1993 ot 10,83
Reparead on L0-FER=}983 s 1808 .
Malyeis Seme | (B6-92) 33 Cotmemas,f, 1.
RisdireV=RT &.010 L Y A : .00
12 'an--nu Af=30T NETHNED VAL IDaYIgE PRUTOON 30-90 —m
ek V
s [ ]
i 1t.9 o . !‘
Fod | l B
L.
i !
. 1]
= f !
198 - a \
L—) ' —
.. c..u l.‘i u... u:. N J n.‘o F I ]

Tias impies)

Inetnmem . EmATES meermy
hammal Tisie 1 Channel sas Calihvas ton

Limg tB ] LW T
Asquized an S0-AFR-19SF sy 19:33 A
Sapartad en 10=FER-198) at 18,07

d. Control; 99.3 ag injected, «0.8 of found, «<0.01

' CORSRAN
1 CORBERAN
- 1Y)

B. comtrel + 0.01 ppm CGA-173306; 9.3 mg 1ajected, .13 B¢ fousd, 0.011 ppm.

114% recovery.
(Resccovery results corrected for control valoes.)
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) ' FIGURE ¢, BEBBE5EHIAII!E_QHBQHAIQQBAME_EQB_QQHIEQL
- '(Continued)

Anslyaie wame : :38:92; 33 CORNGRAN, 10, .
Mi=-mNet-93 3. 0% I v A : 1.000
SORN SEAIN  AGe39T METWOO vALISATION PROTOCOL S8-92

%0 .8

1nse ranaay 1 ERATOS e ' CORSIRAS
Chansel Tisle ; Chananl i3s3 Calshenatan CoMweRAS
Lime 1D £ L CORBERAD
Anmulrug wh E0-AFR.1008 M 3338 . )
Aepartad an 18-FEBel 892 - Li:ar
Malysis Samm + [S4=08) 23 CORRERAN. 33, 1.
. Rietfwaiety o.18 ' 4 N 1 1.000
" ’em AN  AB-59% METHOR WALIBATTER PROTODOL $4-0g — Beisiencem
- ] w
usf
'su.n -
>
= - 3 D
"'u [y =
1} g
>
0.4 - "
8.8 . . -
[ o) T 9] ¥ gy Ty —a FT 9 T
TS iminutes)
Aot vamanh 1 KRATOS e i COREERAS
Chamnsl Tivie : Chanawi 928 Calisemuion 1 CORNOMAN
Lise ID ] R Seguengy COhERAR
Ampulsed an 28-AFR-1083 &1 213.38
Aspertad wn 1~FEB=1943 au i0:08
€. control + 0.05 ppa Can=-173504; 99.5 a9 12jected, ¢.34 ag found, 0.044 ppm,

7% recovery.

954

D. <Contzrol + 0.10 PR CQA~173506; 49.% By injected, 4.7% ng found, 0.08% ppm,
recovery.

(Recovery results corrsctad fox contrel valoes.)
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FIGURE 7. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL

Anslysis Same . (38=92) 33 SRF31e%.2.1,
Ri=mver=92 p. o9 Conc pul ASouns . 1.000
Camn Feader = metrau Validetien aG<387 prevessl 14=92 o

o —F— —Bultighree

=2
d -
k
1.0 g
ill.. pr
9
z A
'u LN )
] s
ok
10.0 i
[
L
o
. 4 1 3 i 4 L' X
‘4.3 T3 L ] T3 ¥ 7 s o 1T.%
Tism (misvves)
Tne ruseme : RAATOR ehay I CRrRi-g
. Chenmal Titie : Chanmwel en8 ' Qalisrmsion | awRi-p
Lime 1® ' | Seuemas 1 CAFRles

haguited an  SoTAB-1993 o 17183
Roporsed sm  G=0AR=1983 ¢ 15188

+

Malyeis Bamw (38=52) 29 Crvi1=8.4,1.
RI=mietai2 5.019 L Aymp » L.000

14 .un Foddes « Nyt had Valisavion asegpy Postemsl $5=pp
. _— TV
- o
1.0 b
s
.
B FTIY S .
[
] L .
£ ! i
gu.o - i 2
> . .
[ A ——
6.0 :
3
[
4 ;
g I T ) e 53 0.8 .3 e

Time twimssag)

EASY Py ' ERAYES . Lt ] 1 CRFDl=3
Taniel Tisls | Chasmel L] - Ehitbantian : ChRLey
S 1D ; R Baguanay Arpl -y

Anguired en  SeidN=1993 m 16:29
Anpestad an 10+FRM=1 983 o8 10,08

A. Ccontrol; se.s %) injected, <0.50 ag found, <0.01 ppa,

B. Contrel + 0.01 CRA~-1733068; 98.9 injected, 0.72 found, 0©.C07 M
738 recovery. pee . . d ~ pre

{Recovery results corrected for control valuas.)

TOTAL NUMBER OF FRGES IS5 154 FAGF

-1



AG-597
Page 51 of 66

FIGURE 7, REERESENTATIVE CHROMATOGRAMS FOR CONTROL
- {Continued)

Anaiyais NMamp - {he=02] 2% A=, 8,1.
Aj=uyeT=92 D.03 ! ry : 1.008
Corn Fovder ~ mithed Valiaatian Al=387 Prevess. Se=92

e : — it ianrey
4 i .
* ) \ \
\
u.uE i .
s
5 e C
2 .
- [ H
l .0 p |
B .
4 .
1.0 ]
L
s .
- A N N .
L % ; F ) g (o ] S | 6.8 Ty Y )
Timn (aimsses) !
iastrammt | xRaTeS ' LT t Careies
Chatdml Tiztle Gl-n-& *ns : Calibsesian | COFBles
Lima I H Sun Segesnds : CPIel

L TY Y wu-am as 1811
Aeporead en IP=FER=-1993 an 10,0¢

- .
Andlyets Haam l!l—ﬂl 28 ma-l.u.:
Ri-sv=T=02 0.2¢ = 1 1.008
‘“ .en- Fodas = St hag v.ums- AR=S07 Preteas) SE=03 Mt ieg

13.4

fu.

» i i 1 I 4 L A
A N .5 O .5 5.8 5.8 3.7 Fr e

Tims (misstos)

intensity
-
=
-
Ty

1nes [ . M et 1 CAFDi-3
Cuanel Title : thenmal 53 Calibranian : COFRI-%
L B ] : fen Bogesndw : CRFDie$

AEpiized en  P=JAR=1993 st 19:29
hoporsen an 19=FER=1F03 oz L0:18

¢. Contnl. + 0.035 ppm Cqa=-17350¢; 98.8 &g iajectad, 4.4 ng found, 0.043 PEm,
498 cecovary. .

D. coatrol + 0.20 PPR CIA-1733506; 49.4 ay injected, 8.6 ag found, 0.175 ppm,
$7% recovery. ' ’

{(Recovery reanlts corrected for contiol valuaes.)
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FIGURE 8, mmmmmm

Analyess Sesm : !34-821 23 chwromes.3.:.
Ni=wve1=93 ¢.00 Cantrel Ampunt . .900

e ) m:ur:u-%ﬂv PROTOCEL S8-92 '
. y Uit tehren
) 4 = :
2.2 o i/ a
<
4
i 1.
- [
iu.u :— A
k] 1
0.8 - ‘ )
F . _~
10.0p
. N N .
0.9 O ] .. ¢ T T 2 a— o | 6.8 w3
. Time tainusee)
tnet rowmne 1 ERATOR [ T | Cwroles
Chaamal Title 1 Ghannml #28 Calibeasion : GAEPRAGY
Lime 9 ] un foQuanee | CREVORED
ABguired en 32-SAY=-106F s% 18:28
Raporied an 18-FER=L 983 an 38128
Analysis Bamp 1 (B6~92) 23 ShEFORER, 3, 1 .
Ri=gv=tely P.0LA [ v 1 1.008
. .eun FORAME METHOR VALIBATION AG=397 PRCTODEL 5493 —Buitieares
b
1.0 b
-
r
<
s 13.8 =
3
- L 2
iu.o -
s
! 4
18.8
9
18.9

LRY ]

TAst romas 1 ERATES oy T CHEFTRED
Charssl TiSle ' Chamne) ¢35 Calivwanian  COEFORD
, Lime IB . ' B Sequanss 1 CRAPCRED

Anguived o EB-EAT-1008 an 15137
Ropereed on 10-FRD=1993 % 18:1)

A.- Control; $6.4 mg tnjected, «<0.S 8¢ found, <0.01 ppm,

P Gomtrol + 0.01 ppm CGA-173506; $6.4 mg iajected, 0.76 ng fousd, 0.008 ppe.
79% recovery.

(Recovery resclts cortected for control valuaes.)
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FIGURE 8. wmﬂmm
.~ {Continued)

Anslysis Pamm  (34-92: 33 CRNYURIT. 0, 3.

Al-aW=1«92 P Q% Apasve iy Ampunt . 3,005
. FLET T, .
\
i
4.8 .

1AM Tumens 1 KRATOS - L] t CREPORED

Channsl Tisls 1 Channel 233 Calihsntisn : ChENFORD

Lims D 5 I Soguenaw 1 ChaFoaey

Assuired e J-aMT=L0%E ax 21,38

Roparsad o 10-FEB=19%]) sa 18113

-

Ansiysis Sems i (38-08] F§ CREFPURD,1s,}.

RI~W=Tesa 7 .29 L Y r 1.008
* AL - FLYT T,

1.
.
i 1.9
- D
i 11.0
|
T
ie.e
N 4
0.8 a4 .8

inse ramane 1 REBAYOS ou e ;| CHEVCN
h Tisle » Cn A on8 Calinrmeian : CEEVOMRED

kime B ] an Seguases 1 CREFORMED
Anpal e o A=EAY=L95R o 3327 . . .
hbpoviod an 10-FRE=i 0 ot 1813

C. Control + 0.05 ppm CGA~1733506; 96.4 =g lajected, 4.17 ng found, G.041 ppm,
163 recovery. h

©.. gootrol + 0.20 ppm CAA~173506) 24.1 mg injected, 3.99 29 found, 0.163 pem,
838 rscovery. .

{Recovery results corrsctad for coatrol valnes.)
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FIGURE S. AARESENTATIVE CHROMATOGRAMS FOR CONTROL

AnBiysis Neaw (30=92) gy TATERS. 2, ;.
AI=@Vet=9y »T, 90 Contres Amgune | .1 geg
POTATO TUBEAS - AR THOD VALIDATION AG=387 « PROTOCDL 34-92 _mm—

k : I

A
‘ o s
o] £ | 0. 5.5 Py ) ) i e
Time imiunen)
Inss rvamey 1 ERATOS Heunma ¢ TAITERG
Shannel Title 1 Channe: o33 Calibemstan | Taremg
Lias t hn Soguanes | TATRNG
Adduived on FT-ARR-1083 oy [V IT 3
Sapomas o LO-FUB-1983 oo 013
Anslysis Nems . 188=08] aa PATEAS, ¥, 1.
Ri~vaV=08 0y.01a L oy Amm P 1.000
mmr-—n-mm:-u-ln-'-l—.u-n :
" —lilLighren
8.8 Y . :
w.a
Suasg .
- 1
!u.- - ! s
w.s b ]
1 V.V
5.8 " .
.. 8 o e T3 6.3 Y 3 15 5w | 7.0
Ty [l ¥~ F ¥
Inee svmens 1 ERATRS Sraheg 1 TATENS
hasmnl 3410 | Sheamei 638 Salibswnian ; TATERS -
bion > s Buh Somuenms : TATORS

Anguised on FT=a00-1908 a 13:39
puviad ou 18-FEB-} 803 LAY 3T ]

Control; 96.2 mg injected, 0.28 ng found, <0.01 ppa (0.00) ppm).

Contrel + 0.01 ppm C@-173306; 9.2 ™ i8jected, 1.26 o found, 0.013 ppm,
101V recowvery.

(Recovery results corrected for contrel valves.)
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FIGURE 9. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL

{(Continued)

Analysis Same l!l-"l 33 TATEARS, V..
Al=V=T=9) #T.08 ;1,908

POTATO THAERS ~ wETHOD m:uﬂu AS=587 « FROTOCOL J8=93 s ian
3
2 2
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i 1 i
. 13.% 13.9 17, 24.8
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Lims I ¥ ek Stoguaras 1 TATERS
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hoparved s L3-FER=1983 au 183116
-
Analysis Bulm lll—ﬂ! ”n fl!'l-.ll I
R~ T=08 PF.39 r L0008
POTASS TURKES ~ METHNOR vu.nn:n- AG=307 - PlaFieTOL MAG-0p m
13k .
2.8 :- . D
4
L
fus - .
3 | 3
i Lo p =
] . ‘ |
I'.I - . !\
0.8 ’
T P | - v Te.0

Tnen rvmpay 1 EBAYRS LT t TATEAS
Suiisedli Titla + Chemmel 38 Calibpesiam ; TATURS
Lima Ip ] hah Seguanes: 1 TATERS

ASguiivt mn 3V-APE-1008 an 14:14
lapertied wa LA~FEB~LIES o8 LEILT

c. (:ontral + 0.0% ppa cﬂ-l?)lcif $6.2 ng injected, (.72 ng found, 0.04% ppm,
% Twcovery.

.'D.  control + 0.10.ppm CGA-173506; 49.1 =g 1ajected, 3.93 ag found, 0.082 ppm.

79% recovery.

(Recovery nﬁln corrected for control values.)
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FIGURE 10.
SAMPLES

"S8=92] 23 snOCREea, L I
Cantrm:

Andlysis Wamp
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MNemuns |
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. l ? —yitiensen
L
13.5 a !
iu.l A
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l 12.8
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0.8 < N ‘\—_. N 4 A
.. 3.8 L 1e.8 13.% 12.9 7.8 8.8
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Lime 9 1 . on Sopeanas ¢ SROMAD-A
ARguired ok FY-AFR=1903 an 18:09 . .
Ropiriod an 18-FEB=1983 &8 L10:51
Aalysis Bamm | [SE~om) 2% ShbaRE-A_ 9, | .
Al=iv=283 08.00 [ = » A 1 L. .eme .
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id.e
!lc..
n33.8
;ll‘.
i
.8 "'
100 ] T S - '
.8 .. ~ 18.8 10.8 AY.S .0
Rl
TS 1 ERATDS ] 1 EERE—A
henmel Ti%10 ;1 Chanmei 38 Calibration 1 SROERG-A
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A. Control; $9.5 sy lnjected, <2.0 oy found, <0.0% ppm,
8. Control ¢+ 0.0% PPE CGA-173506; 99.5 mg injected, 3.27 ng found, 0.0313 pem,

§6% recovery.

(Recovery results corrected for contruvl values.)
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FIGURE 10.

. SAMPLES (Continued)
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Cwuanel Tills ' Channel ¢28 Calibratian | ANDERE-A
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Aipiired sn F1-AFR=1T%E ax 13:1%
Repuriod en 10-FED~1593 ot 19.:33

€. Contrel ¢+ 0.10 ppm CGA~1733506; 49.7 ag injected, 3.09 og found, 0.102 ppa,

102% recowvery.

{Racovery i‘uu.l.t: carrected for control values.)
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FIGURE 11. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL
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FIGURE 11. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL
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FIGURE 12. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL
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FIGURE 12. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL

Inteaaily vy

18,

TOTRL NUMBER OF PAGES IS 154

Aralysis Wame

Redave ry Ambunt . L.080

PROTOCOL Ja=932

(Continued)

J38=931 1% SORCMAYA.Y,; |
Ai-mv=Te9E BM.:0=a )
BORGHUN MAY AG=397 MATMOO vALIOAT:ON

hoparesd wn 15=FER-1980 . 1008

Contrel + 0.10

764 recovery.

Cantzol + 0.20

720 recovery.

? - , wirisnrem
. v H
s = 3
4 .
r
L '
Q=
: o
S F
b
£
L
NN
9
s f
9
. .
L 't L
8.0 2.3 is.e FE ) 8.9
ir »2 Pamant : RARATOS e e . 1 POREMATA
Chanmsl Tisls 1 Chasswl 9% Calinmenion : sOBGMAYE
Lums 1D ' " Mpmmaes @ SOMGMATE
Aguired on  1-MRT-19000 2% 9339
Repartod on 18-FE8=1993 a9 10:37Y
N ]
. Amslyuis Bamm 1 (BD4=9R] 38 GERARARR., 6. 1 . .
Af=iyniagl M. PO=A Ammp 1 1.008
- Y,
13.8 i3 5.
TRes pananE 1 ARAYES - el ORMAYE
Chaangl 73818 1| Chamasl 3% Calibyauian : AORGMATA
Lisw I» v s fepusnee 1 SORERAYA
Amguised mA  l-SAV-199F s L I [}

pem CEA~173506; 49.8 g injected, 3.77 og found, 0.076 ppm,

pPs CEA-173306; 24.9 mg injected, 3.58 ng found, 0.144 ppm,

(Reacovery results cortected for. coatrol valums.)

FPORFE



AG-597
Page 62 of 66

FIGURE 13. Wmmmmlgﬂmm
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FIGURE 14. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL
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FIGURE 15. ﬂiﬂﬂmmmmmﬂmﬂm
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FIGURE 15. mﬁmﬂﬂ_cmmmmﬁ
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