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I. INTRODUCTION/SUMMARY

A.

'Scope

" This method is used for the determination of

GS-23199 and CGA-294849, metabolites of CGA-215944,
in soil. The compounds are separated by high
performance liquid chromatography (HPLC) and
detected by UV absorption detection. ‘The
structures, chemical names, and Chemical Abstracts
Registry numbers of the analytes are presented in

Figure 1.

The limit of detection (smallest standard amount
injected during the chromatographic run} is 2 ng
for both analytes for the Cl8 analytical analyses
and 1 ng for both analytes for the CN confirmation
analyses. The limit of determination (the lowest
fortification specified by the method which gives
adequate recovery according to EPA guidelines) is
10 ppb in soil. ’

This is the second method issued for the analysis
of the metabolites GS-23199 and CGA-294849 in soil
(the first method issued was AG-653). After
issuance of method AG-653, several problematic
soils were encountered which contained significant
interferences for the analytes. 1In this method,
additional cleanup steps have been added that
remove more of the potential interferences, in
addition to a new reversed phase HPLC analysis
system which permits the resolution of those
interferences which still are present after the
additional cleanup steps. While method AG-653
performed well with the soils used for method

. validation, this new method will do a much better

job of removing and/or resolving interferences that
may occur when different soils are encountered.

Principle

Soil samples (20 g) are reflux extracted with 20%

(v/v) water/methanol. .The samples are centrifuged
and filtered. Methanol is removed via rotary
evaporation until approximately 20 mlL of extract

remains. The extract is made basic with ammonium

Ciba Study No. 376-96
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hydroxide and then passed through a SAX solid phase
extraction (SPE) column (the analytes are not
retained). The non-retained fraction is placed on
a rotary evaporator and methanol is removed until
only aqueous remains. The aqueocus is acidified and
then passed through a Cl8 SPE attached piggy back
style to a SCX SPE (the analytes are not retained.)
The non-retained eluate is placed on a rotary
evaporator and solvent is removed until only 2-4 mL
of water remains. Methanol is added and the
residue is transferred to a concentration tube
where the methanol is removed until only aqueous
remains. Water is added to adjust the final sample
volume to a precalibrated mark. The sample is
injected onto a reversed phase HPLC system with the
analytes detected by UV absorbance. A flow diagram
for the method is presented in Figure 2.

MATERIALS AND METHODS

A.

Apparatus
1.0 Balance, analytical (Sartorius R160P) or
equivalent. '

2.0 Beaker, glass, 150-ml (Fisher cat. #02-540J)
or egquivalent. :

3.0 Bottle, amber Boston round, with Polyseal-
lined cap (Fisher cat. #05-563-2E) or
equivalent.

ad.0 Bottle, polypropylene, (Fisher cat.

#05-562-23) or equivalent with cap.
Appropriate size for soil extractions.
Must be centrifugable.

5.0 Centrifuge, Sorvall Superspeed RCS5-B (DuPont

Instruments cat. #55228-9) or equivalent,
with 6-place GSA rotor head (DuPont, Sorvall
GSA cat. #08136) or equivalent.

v%.O Concentration tube, 50-mL (Fisher cat.

#05-538-40B) or equivalent.

Ciba Study No. 376-96
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Cylinder, graduated, 50-ml, 100-mL, and
1000-mL (Fisher cat. #08-556C, #08-556D,
#08-556G), or equivalent.

Filter, paper, for filtering soil extracts
prior to rotary evaporation, 24-cm prepleated
circles, Reeve Angel 802 (Fisher cat.
#09-832D) or equivalent.

Filter, sample, for filtering final sample"
prior to analysis, Whatman Anotop 25
Inorganic Membrane Filter, 0.2 um pore, 25 mm
diameter {(Whatman cat. #6809-2022).

Flasks, round bottom, 250-ml (Fisher cat.
#10-067E) and 100-mL (Fisher cat. #10-067D),

'or equivalent.

Funnel, filter, 147-mm (Fisher cat. #10-373B)

or equivalent.

Mixer, vortex (Fisher cat. #12-810-10) or
equivalent.

Pasteur pipet, disposable (Fisher cat.
#13-678-7C) or equivalent.

Pipets, glass, class A certified, assorted

volumes. These pipets are used when an exact

addition of liquid is required (i.e., final
addition of solvent to samples).

Pipetters, Oxford BenchMate adjustable,
40-200 nl volume range (Fishe: cat. #21-231),
200-1000 ul volume range (Fisher cat.

' #21-229) or equivalent. (Note: These

adjustable pipetters may only be used for
addition of liquid where an exact volume

added is not critical, i.e., addition of

acid.)

Rotary evaporator, Buchi (Fisher cat.
#09-548-105F) or equivalent, with rotary
evaporator traps {(Fisher cat. #K570210-0124)
or equivalent.

“Ciba Study No. 376-96
Page 14
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Ultrasonic bath, (Fisher cat. #15-336-6) or
equivalent.

Vials, 1.5-ml (Sun Brokers, Inc. cat.
#200-002) or equivalent, with Teflon-lined,
crimp-top seals (Sun Brokers, Inc. cat.
#200-152) or equivalent.

Reagents and Analytical Standards

All reagents . are stored at room temperature Solid
analytical standards are stored in a freezer '
(temperature <-10°C}.

1.

0

10.

Acetonitrile, HPLC grade (Fisher cat.
#2998-4) or equivalent.

Ammonium hydroxide, certified ACS plus grade
(Fisher cat. #A6695-500) or equivalent.

Extraction solvent: 20% (v/v) water in

_ methanol. Add 800, mL of methanol to 200 mL

of purified watér

Cl8 SPE extraction column, 1 gram size
(Varian cat. #1225-6001) or equivalent.

SAX SPE extraction column, 1 gram size
{(Varian cat. #1225-6013) or equivalent.

r

SCX SPE extraction column, 1 gram size
(Varian cat. #1225-6011) or equivalent.

Formic acid, 90%, laboratory grade “(Fisher
cat. #Al119P-500) or eqguivalent.

Formic acid, 0.1%: mix 1.0 mL of formic acid
with ‘999 mL of purified water.

Hexane, HPLC grade (Fisher cat. #H302-4) or
equivalent.

Methanol, HPLC grade (Fisher cat. #a452-4) or
egquivalent.

Ciba Study No. 376-96
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Mobile phase (A) for Cl8 column: 3%
methanol/water. Mix 30 mL of methanol with
970 mL of purified water.

Mobile phase (B) for Cl8 column: 30%
water/acetonitrile. Mix 700 mL of
.acetonitrile with 300 mL of water.

Mobile phase (A) for CN column: 5/10/85%
methanol/l-propanol/hexane. Mix 50 mL of
methanol with 100 mL of l-propancl. Add 850
mL of hexane to this mixture and mix the
contents.

Mobile phase (B) for CN column: 20/20/60%
methanol/l-propancl/hexane. Mix 200 mL of
methanol with 200 mL of l-propanol. Aadd 600
mL of hexane to this mixture and mix the
contents.

l1-Propanol, certified grade (Fisher cat.
#2414-4), or equivalent.

7 Rinse solution for C18 SPE: 0.1/5/94.9%

formic acid/methanol/water. Mix 1.0 mL of
formic acid with 50 mL of methanol and 950 mL
of water.

Rinse solution for SAX SPE: 0.5/20/79.5%
ammonium hydroxide/water/methancl. Mix

5.0 mL of ammonium hydroxide with 995 mL of
the soil extraction solvent (20/80%
water/methanol}.. :

-y

Sample dlluent for C18 analytical analySLS
5% methanol/water.

Sample diluent for CN confirmation analysis:
5/10/85% methanol/l-propanol/hexane. Combine
10 mL of 1l-propanol with 5 mL of methanol.
Add 85 mL of hexane. Mix the contents.

Water, HPLC grade, purified in-house with a
HYDRO™ purification system or equivalent.

Ciba Study No. 376-96
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21.0 GS-23199 and CGA-294849, Ciba-Geigy Corp.,
P. O. Box 18300, Greensboro, NC 27419-8300.

Safety and Health

Whereas most of the chemicals used and analyzed for
in this method have not been completely’
characterized, general laboratory safety is advised
{e.g., safety glasses, gloves, etc. should be
used). Formic acid and ammonium hydroxide are
‘irritants and should be used in a well-ventilated
area (i.e., a fume hood) .

Analytical Procedure

1.0 Soil Moisture Determination

Scil characterization data for the scils used
in this wvalidation study are presented in
Table I.

1.1 Label and record the actual weight of an
appropriate-sized glass beaker or
aluminum weighing pan that will be used
to determine the so0il moisture content.

1.2 Add approximately 10-20 g of soil sample
‘ to the beaker or pan. Record the weight
of the container plus wet soil.

1.3 Place the sample‘in an oven set at 100-
120°C and let it dry overnight, or 12-16
hours.

1.4 Remove the sample and allow it to cool
to room temperature. .

1.5 - Record the weight of the contalner plus

dry soil.
1.6 Calculate the moisture content using the
equation:
Wiz - Wis
m = _—
' Wiz - Wi

Ciba Study No. 376-96
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where m is the moisture content
expressed in decimal form (i.e., 0.1 =
10%), W,., is the weight of the
container (from Step 1.1), Wy, is the.
weight of wet soil plus container.
(from Step 1.2), and W; s is the weight
of the dry soil plus container (from
Step 1.5).

Soil Extractioﬁ/Cleanup

Soil samples must be homogenized prior to

analysis using suitable sample preparation

techniques.

2.

1

Weigh and record 20 * 0.1 g of soil
sample and place in a 250-mL round
bottom flask. '

. Sample fortification, if required for

this particular sample, is to be done at
this time (refer to Section II.K.2.0).

Add 100 mL of the soil extraction
solvent. Swirl the contents briefly.
Attach a reflux condenser to the flask
and heat under reflux for one hour.
Permit the extract to cool prior to
centrifugation and filtering.

Transfer the sample to an appropriate
size polypropylene centrifugeable
bottle. Centrifuge the sample at
approximately 9,000 RPM for 10 minutes,
or at an alternate speed and time if the
results are considered satisfactory.

" Decant the sample extract through filter

paper into a 100-mL graduated cylinder.

.Record the volume of extract.

Transfer the sample to a 250-mL round
bottom flask. Rinse the graduated
cylinder with approximately 5 mL of
methanol and add to the sample. Aadd
approximatelyﬁS mL of water to each

-

Ciba Study No. 376-96
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sample to help prevent it from going dry
during the rotary evaporation step.

Place the sample on a rotary evaporator
with a water bath temperature of
approximately 40 to 45°C. Use a solvent
trap to minimize losses due to bumping.
(Note: Periodic venting of the sample
is required to prevent losses due to
bumping.) Remove the methanocl until
approximately 20 mL of extract remains.

Remove the sample from the rotary
~evaporator. Add 100 uL of ammonium

hydroxide.

Pass the sample through a preconditioned

SAX SPE column, collecting the non-
retained eluate in a 100-mL round bottom

flask. A vacuum SPE reservoir may be
used to.improve flow through the SPE
column. The sample loading speed should
not exceed a fast drip rate.
(Preconditioning of the SAX SPE is done
by passing one column volume of methanol
and then one column volume of the basic
SAX rinse solution through the column.
Do not permit the column to go dry
before passing the sample through the
SPE column.) "~ Add approximately S mL of
the basic SAX SPE rinse solution to the
round bottom flask previously containing
the sample. Swirl to rinse and dissolve
any residues remaining on the glass.
Transfer the rinsate via disposable
pipette to the SAX SPE column and pass
through, collecting in the 100-mL round
bottom flask with the rest of the
sample.

Place the sample on a rotary evaporator,
water bath temperature of approximately
40 to 45°C, and remove methanol until
only aqueous remains. Do not permit the
extract to dry. & final volume of
approximately 10 mL is desired.

Ciba Study No. 376-96
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(Purified water may be added to ensure

. the extract does not dry during this

step.)

Remove'the sample from the rotary

- evaporator. Add 50 uL of formic acid to

each sample. Sonicate and vortex
samples to ensure all residue is in-
solution. : :

Load the sample onto a preconditioned
Cl8 SPE extraction column attached piggy .

- back style to a SCX SPE column. Collect

the non-retained eluate, which contains -
both analytes, in a 100-mL round bottom
flask. (Note: The SPE columns are
preconditioned by passing one column
volume each of methanol and 0.1% formic
acid through the columns. Discard the
rinse solutions. Add approximately 2 mL
of 0.1% formic acid to the lower SCX
column to ensure it will not dry while
the sample is loaded and eluted.) The
sample loading speed should not exceed a’
fast drip rate. :
(OIX £ s )
Add approx1mately 5 mL of 0. 1/5/84.9%
formic acid/methanol/water to the 100-mL
round bottom flask in which the rotary
evaporation step was done. Vortex the
solvent along the sides of the flask to

" dissolve any residues. Load this rinse

onto the SPE columns and collect the
eluate in the flask containing the
sample from Step 2.12. Disconnect the
C1l8 SPE column from the SCX column and
then rinse the SCX column with one
column volume of methanol, collectlng
the eluate with the sample in the 100-mL
round bottom flask ‘

Place the sample on a rotary evaporator

with a water bath temperature of
approximately 40 to 45°C and remove
solvent until approximately 3-5 mL of
solvent remains.. Do not permlt the

Ciba Study No. 376-96
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sample to go dry. Use methanol to
azeotrope the water, if needed.

Add 5 mL of methanol to the sample.
Sonicate and vortex the flask well to
ensure all of the residue is dissolved.
Transfer the sample to a precalibrated
50-mL concentration tube using a
disposable Pasteur pipet. Repeat with a
second 5-mL rinse of the flask with
methanol and add the rinsate to the
sample. (Precalibration of the
concentration tube is done by marking
the meniscus line on each concentration
tube after adding 4.0 mL of the sample
diluent.)

Remove methanol from the sample until 2-
3 mL of water remains. Water may be
added as needed to prevent the sample
from drying. (Note: It is important
that all of the methanol be removed from
the sample to ensure good
chromatographic peak shape on the C18
analysis column.) . ,

Add 0.2 mL of methanol to the sample.

Dilute the sample with water to the

4.0-mL calibration mark. Additional
dilution of the sample may be done using

5% methanol/water, if necessary. : ,

Analyze using the reversed phase C18
HPLC system with UV detection.
Refrigerate the sample if it will not be
analyzed the same day the sample was
processed

For confirmation analyses using the CN
normal phase HPLC system, first measure
an aliquot of sample (from Step 2.17)
and place in a 100-mL round bottom flask
{a minimum volume of 3 mL is
recommended). Add 20 mL of- acetonitrile
to the sample. {(This is done to
azeotrope the water from the sample.)

)
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Remove the solvent from the sample via
rotary evaporation with a water bath
temperature of: approximately 35°C until
approximately 2-3 mL of sample remain.
(Warning: Do not let the sample go dry
or significant losses of CGA-294849 will
occur.) Add approximately 20 mL of
acetonitrile and evaporate solvent until
approximately 2-3 mL remains. Repeat a
third time with another 20 mL of
acetonitrile, removing solvent until 2-3
mL remains. Add 5 mL of methanol to the
sample, swirl the contents, and transfer
to a 50-mL concentration tube via
disposable pipette that has been
precalibrated for the volume of sample
being processed. Rinse the round bottom
with 5 mL of methanol and transfer to
the sample tube. Add approximately 1 mL
of l-propanol to the sample. Place the
sample on a rotary evaporator with a
water bath temperature of approximately
35°C and remove solvent until a volume
of l-propanol remains that is
approximately 15% of the total sample
volume that was processed. (Example:
For a 3.0 mL sample, evaporate solvent
until approximately 0.45 mL remains.)
Add several drops (3-5) of methanol to
the sample. Dilute to the calibration
volume mark using hexane. Sonicate and
vortex mix the sample thoroughly.
Additional dilutions may be done using
the CN sample diluent, if desired.
Filter the sample with an Anotop sample
filter, if necessary. (Note: A white
suspended residue is frequently observed
in soil samples prior to filtration.
This residue will precipitate to the
bottom of the vial in a short period of
time and may not require filtration.)}

. Analyze the sample by normal phase HPLC
with the CN column and UV detection.
Refrigerate the -sample if it will not be
analyzed the same day the sample was
processed. '

Ciba Study No. 376-96
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" E. Instrumentation

1.0 Description and Operating Conditions: HPLC

See Tables II and III for descriptions of the
HPLC systems for the Cl8 analytical and CN
confirmation systems.

2.0 Calibration and Stamdardization

2.1 - Determine the retention time of the
analytes by injecting a standard
solution into the HPLC. During a series

- of analyses, the analyte retention time
should vary no more than 2% from its
mean value, on a daily basis.

2.2 Calibrate the instrument by constructing
a calibration curve from detector
'response (chromatographic peak height . or
area) and the amount of analyte
injected. The response curve can be
constructed manually or, preferably, by
generation of a linear regression
equation by use of a computer or
appropriate calculator. Typical
standard calibrations will be presented
in Tables IV - IX for the analytical and
confirmation systems. Typical standard
chromatograms will be presented in
Figure 3 for the Cl8 column and in
Figure 7 for the CN column.

F. Interferences

1.0 There are no known interferences originating
from the sample cleanup procedure. However,
interferences can originate from impure
chemicals, solvents, contaminated glassware,
and the HPLC water supply.

G. Confirmatory Techniques

1.0 Confirmation of residues can be obtained by
analysis of the samples on a second HPLC

Ciba Study No. 376-96
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system which utilizes a cyano (CN) column.
See Table III for a description.

Time Required

1.0 The sample extraction and cleanup procedure
can be completed for a set of eight samples
in an eight-hour working day.

2.0 Each HPLC analysis requires approximately 20
minutes for the Cl8 analysis system and 19
minutes for the CN confirmation system.

Modifications and Potential Problems

1.0 Analytical Method AG-666 was validated only
for the soil types listed in the final
method. ' Other soil types, or soil samples
from different locations, may exhibit binding
or interference problems which were not
observed with these samples.

2.0 "Bumping” is observed for soil samples during
the solvent removal steps via rotary
evaporation. Periodic venting of the vacuum
and the use of solvent traps helps minimize
inadvertent losses during these steps. A
500-mL round bottom flask may be necessary
for the initial.evaporation of solvent from
the raw extract (Step 2.7) if severe bumping
or foaming occurs in a 250-mL round bottom
flask.

3.0 No analyte stability or solubility problems
have been observed when solutions have been
prepared and stored as detailed in Section
IT.J.

4.0 No analytes have been observed binding to the
Whatman Anotop 25 sample filters during the
final sample filtration step. It is unknown
whether the analytes will bind to other

- brands/types of sample filters.

5.0 The compositions of the mobile phases were
optimized for the columns used for the

Ciba Study No. 376-96
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analytical and confirmation analysis systems.
The compositions may need to be altered from
the conditions used in this method if columns
of different manufacture are used.

6.0 During method development trials it was noted
that interferences were encountered with
certain soils which did not permit
quantitation with the CN confirmation
analysis system. The interferences were
resolved from the analytes, however, with the
reversed phase Cl8 analysis system,

7.0 Both analytes are very polar and have minimal
retention on reversed phase columns. The YMC
QDS-AQ column offers superior retention and
peak shape over all other brand columns that
have been tried.

8.0 Significant losses of CGA-294849 may occur if
the samples are permitted to go to complete
dryness during rotary evaporation steps.

- Preparation of Standard Solutions

Stock solutions are stored in amber bottles in a
freezer (<-10°C) when not in use. Fortification
and HPLC standards are stored refrigerated in amber
bottles when not in use. No analyte stability or
solubility problems have been observed in the
standard solutions used in this study.

1.0 Prepare individual 100 ng/uL stock solutions
for each analyte. Weigh approximatély
10.0 mg of analyte. Determine the
appropriate volume of methanol to add using
the equation presented below. The
concentration of the analytical standard is
corrected for its chemical purity.

V(mL) = YmxP oo
C(ng/uL)

Where V is the volume of methanol needed; W
is the weight, in mg, of the solid analytical
standard; P is the purity, in decimal form,

Ciba Study No. 376-96
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of the analytical standard; C is the desired
concentration of the final solution, in
ng/ul; and 103 is a conversion factor.

For example:

The volume of methanol required to dildte 9.9
mg of an analyte, of 98.0% purity, to a final
concentration of 100 ng/ul is:

9.9 mg x 0.98
100 ng/uL -

V(mL) = X 10° = 97.02mL

Prepaie a 20 ng/pL mixed standard solution in
methanol by pipetting 10.0 mL of each analyte
(from its 100 ng/pL stock solution in Step
~1.0) into a 50-mL volumetric flask and
diluting to the mark with methanol. Store
the solution in an appropriate size amber
bottle. This solution is used to prepare all
subseguent dilutions.

Fortification standards are prepared by
dilution of the 20 ng/ul mixed standard with
methanol.  The concentrations of the
solutions to be prepared will depend upon the
desired fortification level(s).
Fortification standards should be prepared
such that no more than 1.0 mL of the
fortification solution is added to a sample.
(Example: For a 20 g soil sample, the
addition of 1.0 mL of a 0.2 ng/uL
fortification solution will result in a
fortification level of 10 ppb.)

Cl8 analytical standard.

A 1.0 ng/uL analytical standard for the C18
HPLC system is prepared by pipetting 1.0 mL
of each 100 ng/pL stock solution along with
3.0 mL of methanol into a 100-mL volumetric
flask and then diluting to the mark with
purified water. Subsequent dilutions are
prepare by dilution of this soclution with 5%
methanol/water.

Ciba Study No. 376-96
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5.0 CN confirmation standard.
A 1.0 ng/ulL analytical standard for HPLC
calibration use is prepared by pipetting
0.5 mL from each 100 ng/uL stock solution
into a 50-mL volumetric flask, adding 1.5 mL
of methanol, 5.0 mL of l-propancl, and
diluting to the 50-mL mark with hexane.
Subsequent serial dilutions are made with
5/10/85% methanol/l-propanol/hexane to
prepare additional calibration standards.

K. Methods of Calculation

1.0 Determination of Residues in Samples

1.1 Inject the sample solution from Step
II.D.2.17 or II.D.2.19 into the analysis
system. The sample solution may be
diluted if the analyte response exceeds
the range of the calibration curve. The
amount of analyte injected (ng) is
determined by entering the wvalue of the
chromatographic peak height, or area, in
the calibration response curve (Step
IT.E.4.2) and calculating (by computer,
calculator, or manual means) the:
corresponding value of nanograms
injected. Typical chromatograms for
control and fortified soil samples will
'be presented in Figures 4-6 and 8-10 for
the C18 and CN columns, respectively.

2.0 Determination of Residues in Fortified
Samples '

Validate the method for each set of samples
analyzed by including a control sample and
one or more control samples fortified prior

. to the extraction procedure with 10 ppb or
more of each analyte in soil.

2.1 Add an appropriate volume of a
fortification solution (from Step
IT.J.3.0) to the sample prior to any of
the cleanup steps. The total volume of

* Ciba Study No. 376-96
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the added fortification solution should
not exceed 1.0 mL..

2.2 Proceed with the sample cleanup
procedure (Step II.D.2.3}.
Calculations

Calculations may be performed by computer
program or manually as follows (soil
concentrations are based on their wet
weight) : . ‘ ' : :

3.1

)

Calculate the analyte concentration (in
ppbk} for field samples from equation
(1) : :

(1) ppb analyte - B8 a“aiytt_? f-‘Ound - 1
g sample injected R

where R is the recovery factor expressed
in decimal form (i.e., 0.8 = 80%) and is
calculated from equation (4), and the
chemical purity of the analytical
standard has been accounted for in the
preparation of the standard solutions. _
The use of the “1/R” recovery correction
factor is optional and left to the
discretion of .the study director.

The grams of sample injected for soil is
calculated from equation (2}.

g Va .V'

g sample injected = . X
, -V, fvstd+ (mx g) Vf.

" where, g is the grams of soil (wet

weight) used, V, is the aliquot volume
of extracted sample used for analysis,
Ve 18 the volume of extract solvent
used, V,u is the volume {mL) of
fortification standard added (if any),
V, is the volume (mL)} injected onto the
HPLC column, m is the percent moisture
in the sample, expressed in decimal form

Ciba Study No. 376-96
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(ex. 0.1 = 10%), and V; is the final
volume (mL) of the cleaned-up sample
{(from Step II.D.2.17 or I1.D.2.19),.
(Note: the term "(m x g)" is a dilution
correction factor due to the moisture in
the sgil, where 1.0 g = 1.0 mL.

The recovery factor, expressed as a
percentage (R%}, is calculated from
fortification experiments and is
presented in equation (3).

ppb analyte found - ppb analyte (control) X 100%

ppb analyte added

The amount (ppb) of analyte fbund is
calculated from egquation (4).

ng analyte found
- g sample injected

(4) ppb analyte found =

Residues of metabolites found in test
samples may also. be expressed as parent
equivalents by multiplying the amount
found by the ratio of the molecular
weight of CGA-215944 to that of the
metabolite (equation (5)).

MW (p)
(m) .

where MW(p)} is the average molecular
weight of CGA-215944 (217.2) and MW(m)
is the average molecular weight of the
metabolite, 127.1 for GS-23199, and
142.1 for CGA-294849.

The accuracy of the method is determined
by the average recovery of the analytes
fortified into the test substrate. The
precision is estimated by the relative
standard deviation of the determined

.concentration.

- Ciba Study No. 376-96
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RESULTS AND DISCUSSION

This method was validated under Protocol 376-96' and
Amendment 1 for the analysis of control and fortified
c¢ontrol soil. The objective of Protocol 376-96 was to
validate "Draft" Analytical Method AG-666 for the
determination of GS-23199 and CGA-294849 in soil with a
limit of determination 10 ppb.

Recovery data for fortified soil samples are presented
in Tables IV, VI, and VIII for the Cl8 analysis column
and in Tables Vv, VII, and IX for the CN confirmation
column. These tables contain raw data for both the
samples and calibration standards which permits the
manual calculation of recovery values. (Attempts to
duplicate the calculations will be subject to round-off
errors.) Typical chromatograms for analytical _
standards and for the soil samples are presented -in
Figures 3-10. '

Limits of detection (defined as the lowest standard
used in the calibration curves) of 2 ng for the C18

column analyses and 1 ng for the CN column analyses

were achieved. The limit of determination (defined as
the lowest fortification which provides acceptable

recovery values) was 10 ppb for both analysis systems.

The accuracy of the method is measured by the mean
recovery values obtained at each fortification level.
The precision of the method is estimated by the
relative standard deviations from the mean recovery
values obtained at each fortification level.

Excellent mean recovery values were obtained at the
three fortification levels for the Cl18 column analysis
(Table X). At the 10 ppb fortification level, the
average recoveries and percent relative standard
deviations for data combined for the three soil types
were 91 + 16.1% for GS-2319%9 (n=17) and 84 + 11.0% for
CGA-294849 (n=20). At the 100 ppb fortification level,
the average recoveries and percent relative standard
deviations for data combined for the three soil types
were 84 + 21.9% for GS-23199 (n=10) and 83 + 6.8% for
CGA-294849 (n=10). At the 1000 ppb fortification
level, the average.recoveries and percent relative
standard deviations for data combined for the three

"soil types were 90 + 6.1% for GS5-23199 (n=10) and 89 +
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4.1% for CGA-294849 (n=10}). The relative standard
deviation for GS-23199 at the 100 ppb fortification
level improves from 21.9% to 16.8% if one
uncharacteristically. low recovery of 50% is omitted
from the statistical calculations.

Small quantities of interfering residues were observed
for G8-23199 in the soil control samples for California
(2.7 ppb) and New York (1.6 ppb). A small interference
was observed for CGA-294849 in the New York soil

(1.9 ppb). Recovery values were corrected for the
small amounts of interfering residues.

For the CN conflrmatlon analyses, recovery values for
GS-23199 were very good while recovery values for
CGA-294849 were low, although acceptable, due to
volatility losses during rotary evaporation steps as
the samples are converted from agueous to organic
solvent (Table XI). At the 10 ppb fortification level,
the average recoveries and percent relative standard
deviations for data combined for the three soil types
were 99 + 26.3% for GS$-23199 (n=11) and 70 + 9.8% for
CGA-294849 (n=9). The %RSD for GS-23199 improves. from
26.3% to 13.3% if ‘the recovery values of samples VAL23
(154%) and VAL24 (50%) are not used. These recovery
values are outliers that are uncharacteristic. At the
100 ppb fortification level, the average recoveries and
percent relative standard deviations for data combined
" for the three soil types were 86 + 12.8% for GS-23199
(n=6) and 81 + 9.3% for CGA-294849 (n=6). At the 1000
ppb fortification level, the average recoveries and
percent relative standard deviations for data combined
for the three soil types were 93 + 17.8% for GS-23199
{n=6) and 86 + 13.7% for. CGA-294842 (n=6). :

Small quantities of interfering residues were observed
during CN analyses for GS-23199 in the soil control
samples for Georgia (0.7 ppb) and New York (3.3 ppb).
Recovery values were corrected for these residues. No
interferences were observed in any soil for CGA-294849.

Method AG-666 proved to be accurate, rugged, and

reliable for the C18 analyses of both analytes in soil.
The CN confirmation analysis procedure was found to be
not as reliable as the Cl8 analysis, but adequate as a

Ciba Study No. 376-96
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confirmation procedure. The highly polar nature of
these two analytes makes the analysis technique very
difficult and challenging.

An independent laboratory validation of this method
will be conducted at a future date. This data will be
included with the data package that will be submitted
when the active ingredient is submitted for
registration.

Reference substance ID, test system ID, protocol
amendments, protocol deviations, and circumstances
affecting the quality and integrity of data will be
reported in the Residue Test Report?, RI-MV-016-96,
Report Number 1. All raw data associated with this
study and the original final report and protocol will
be archived in the Agricultural Group Archive Facility
at Ciba-Geigy Corporation, Greensboro, NC. All non-
study specific data (i.e., instrument logbooks, etc.)
will be stored in the previously mentioned archives

"when all entry pages are filled or when the logbook is

replaced. Soil samples will be archived in the
Biochemistry Group Sample Storage Facility, Greensboro,
NC, until the registration studies have been accepted
by the EPA and QA verification has been performed.

CONCLUSION

Method ‘AG-666 was found to be an accurate and reliable
method for the determination of GS-23199 and CGA-294849
in soil.
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CERTIFICATION

This report and experimental results included in this
study, laboratory Project I.D. AG-666, are certified to
be authentic accounts of the experiments.

3-7-97 : ,Q-rgm'p VM-(/
Date J D. Vargo, BRA.D
. ’ Sefentist III »
Environmental Residue Studies
Environmental Fate and
Effects Department
910-632-7525

Ciba Crop Protection
Ciba-Geigy Corporation
Post Office Box 18300
Greensboro, NC 27419-8300

CERTIFICATION OF GOOD LABORATCRY PRACTICES

The analytical work reported in AG-666 was performed in
accordance with Good Laboratory Practice Standards, 40

CFR Part 160.

3-7-17 M? VM,_
Date D. Vargo, PK.D
udy Dlrector

3-7-37 o7 m
Date W. T. Beidler
: ‘ Manager
Environmental Residue Studies
Envircnmental Fate and
Effects Department
910-632-2976 ‘

Ciba Crop Protecticn
.Ciba-Geigy Corporation .,
"Post Office Box 18300
Greensboro, NC 27419-8300
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QUALITY ASSURANCE STATEMENT

Report Title: Analytical Method for the Determination of GS-23199 and CGA—
294849, Metabolites of CGA-215944, in Soil by High
'Performance Liquid Chromatography with UV Detection

Including Validation Data
Study Director: J. D. Vargo
Pl;otocol Number: 376-96
Method Number: AG-666
Project Number: 344001
Pursuant to Good Laboratory Practice Regulations, this statement verifies that

the aforementioned study was inspected and/or audited and the findings

reported to Management and to the Study Director by the Quality Assurance
Umt on the dates listed below.

INSPECTION/AUDIT REPORTING

INSPECTION/AUDIT TYPE . DATE(S) DATE
Protocol Audit 11/1-1/96 | 11/11/96
In-Progress Inspectic;n . 12118/96 - | - 12/18/96
Final Report Audit - 2/5,6,10,11/97 2/11/97

Prepared by: Q)/ZZOQ/ J Qk Date: 9//// c77

‘Teresa S. Cox

Senior Quality Assurance Auditor
Quality Assurance Unit

Ciba Crop Protection

Ciba-Geigy Corporation
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VIII. TABLES AND FIGURES

l TABLE I. SOIL CHARACTERIZATION

County
Soil Depth
pH

Cation Exchange Capacity
{meqg/100 g)

% Organic Matter

% Water Holding Capa01ty

@ 1/3 Bar
% Sand
% Silt
‘érclay
Soii Classification
Bulk Density (g/cc)

Soil Moisture Percent

AG-666

~ Page 29 of 78

California Georgia New York
Madera Mitchell Columbia
0-6"l 0-6" 0-6"
5.6 6.8 5.8
7.2 6.8 7.77
O.é 0.9 2.35
7;5 8.5 21.39
71 'SQ 39.2
21 10 42 .4
8 10 i8.4
Sandy Loam Loamy Sand Loam
1.43 1.38 1.26
6.0. 9.7 11.7

The soil samples were collected and the soil
189-95 for New

characterized under Protocol Numbers:
York, 190-95 for California,
Soil moisture percentages will be obtained under Protocol

376- 96

Ciba Study No. 376-96
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TABLE II. HPLC SYSTEM AND OPERATING CONDITIONS:'
Cl8 ANALYTICAL COLUMN

Instrumentation:

Perkin-Elmer Model Series 410 Gradient Pump
Perkin-Elmer Model ISS 200 Autosampler
Eppendorf Model CH-30 Column Heater

Perkin Elmer Model LC-95 UV Absorbance Detector

Operating Conditions:

Column Heater: 30°C

Detection Wavelength: 265 nm

Injection Volume: 100 ul

Mobile Phase Flow Rate: 1.5 ml/min

Column: YMC ODS-AQ (YMC, Inc.),
25 cm x 4.6 mm, dp = 5 um, equipped with an
Upchurch (#A-318) pre-column filter (0.5 um),

. or equivalent, and a YMC ODS-AQ guard column.
Mobile Phase A: 3% methanol/water
Mobile Phase B: 70% acetonitrile/water

Gradient Program:

Time %A %B
0 100 . 0
B 100 0
8.5 0 100
11.5 0 100

12 © 100 0

21

.5 100 0

Total Run Time: 21.5 min.
Analyte Retention Times:

CGA-294843% 6.3 min
G5-23199 9.9 min
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TABLE ITI. HPLC SYSTEM AND OPERATING CONDITIONS:
CN CONFIRMATION COLUMN

Instrumentation:

Perkin-Elmer Model Series 4 Gradient Pump
PerkKin-Eimer Model ISS 200 Autosampler
Eppendorf Model CH-30 Column Heater

Perkin Elmer Model LC-95 UV Absorbance Detector

Operating Conditions:

Column Heater: 30°C | ' -,
Detection Wavelength: 265 nm '
Injection Volume: 50 pl ,
Mobile Phase Flow Rate: 1.5 ml/min ‘
Column: Spherisorb CN (Phase Separations, Inc.),
25 cm x 4.6 mm, dp = 5 pum, eguipped with an
Upchurch (#A-318) pre-column filter (0.5 pum),
or equivalent '
Mobile Phase A: 5/10/85% Methanol/l-Propanol/Hexane
Mobile Phase B: 20/20/60% Methanol/l-Propanol/Hexane

Gradient Program:

Time $A %B
0 100 0
6.5 100 0
7 0 100

11 0 100 .

11.5 100 0

19 100 0

Total Run Time: 19 min.
' Analyte Retention Times:

GS-23199 : 4.5 min
CGA-294849 7.5 min

Ciba Study No. 376-96
Page 37

37



Page 32 of 78

AG-666

*I0xI9 Fyo-punox rsindwos o3 3Ivaligns 9Ie sanyea pajenoles asayl sjeoTidnp
031 sidwal3y -wexboad J@sysiIOM BOTD SYI WOX] USR] SIDM SINTRA palefnored paletdsTp oYl 930N«

00T P1265T . 0G°6 00T 00T 0°'T
S 6¥F €016l 19°6 ’ © 0S8 00T S°0
86666°0 = "JI900 110D T°0T- G989T ¢9°'6 0T 001 10
¥TZ G626 = 3dsoxdiur-X LT°S 2606 . 796 S . 00T . S0'0
GZ 6LST = odots 00°¢ 9807 LS 6 Z 00T : 200
- 16Uy pued. Iy TUTE) SWTL =~ TBU) " tUI  TIJ SunioR - uracs
, : Juncury yead uoTIUSIBY Junoury uoTiosfur UOTIRIFUSOUO)

Spiepuu3s UOTIeXqT LU0

T80USIIIAIJUT 03 onp pajejTiuend aq 30U PINOD 2JATRUY
, W T°0 = SWNTOA UOTID=fuT JIdH = 'A
(ATuo. ssTdures paT3TIIOF I03F) W = UOTINTOS UOTIROTITIIOF JO sumjoa = *p
T QT = POSN JUSATOS UOTIOLIIND JO SUMTOA = A

: %0°9 = 2IN3STOW § = W
o.m.M.HHGo..numeﬂ,.nUw._”..nmumﬁmﬁowum.ﬁﬂUﬁmomSUﬂﬂvmmﬂmummﬁmmmﬁnﬂsﬁmHﬁmounogouwum.mwnam\wwmwza

06 . £06 S ¢Z¢ 66225  95°6 - SRV ARY 0s 0°Z6 00°02 .OOOH 0TIVA

z6 7Z6 1°2Z¢ 6991S Z9'6 SED' O 0S 068 00°0Z 0001 6TYA
80T 80T £ 6T 8GETE - 95°6  8LI'O 0T 0°'16 00°0Z 00T 8TTVA
00T 00T 0°8T £9€62 8¥'6 08T 0 0T 0°26 00°0Z 00T LTYA
* % T ox * * 0F¥%°0 ¥ 0°06 00°02 0T 9FIvA
* x . ¥ * * 0¥y 0 v 0°06 - 00°0Z ~OT - , STIVA
06 . B6'8 96°€ TLTL 85°6 o0F¥°0 v 0°06 00°0Z 0T VIYA
8L 8L L £y ¢ . VEEY 15°6 0%¥%°0 ¥ 0°06 00°0Z  OT £TVA
- 0T > z > .0 - - AR 4 0°06 000z (Tox3uod) g ZIYA
- 0T > z > 0 - SLE0 12 0°GS6 . 00'02 (quetq) o TTYA
ATBAOODY ooy - eIIY {atay - 157 Ty - Ty 16T Toady 3peo
% . ﬁﬂﬂo.m ! punod ) Jead WEﬂ.H : N ﬂGH 05H0> ®§H0> " IIXHF .@Oﬁ.mud . w._”nm.E.mm
snpTsoy ajATeUuy uoTIuSISY =1, Teutrd 3jonbrTvy 3ybtey Iunoury
aTdures {3p) (*a) a1dures . Lot

. §61EC-5D

‘AT dTIYL

;3??

Page 38

Ciba Study No. 376-96



@

7

|

o

™ 666660 = "3I=20D " II0D
om 628°£95 = 31dediadjur-i
o #8°6857. = =dots
o Q
<A

00T
66V
z°01
12°S
89°1

Junoury

LLS65T
¥ve6L
TELOT
0s88
j8443

T6UT pUMGY  eSTY

yeaq

A
L2’ 9
9z°9
8C°9
T LTTY

{umny suty

uoTIU33ay

00T
0s
0T
S

4

00T
00T
001
001
001

[N

TA0IID JIO-pUNOI I53ndwod o3 j3oelqns axe soniea pajwIndTed asayl oaro11dnp
©3 sadwe3ay  -ueifoxd IssysIIOoM BQID OY3 WoIJ usiel a1o5M Senlea palernoayed paferdsip oy

0°

OO
COoOOoOOoOdA

S
<

930N

(BT "TUT  {IAT sumt1oA T7euy

Junoury

spiepueijs ﬂ=QMDdHﬂﬂHﬂn—

{ATuo seordwes PSOTITIIOF JI0J) W T =

| 68 - L88 0" 2t TLETS
| £6 £€6 5°Z¢ 01225
| . 6L Z 6L T'¥%1 £6622
” 06 668 Z'9T S0£9¢Z
z8 LT°8 09°¢ 6829
z6 - 9T 6 E0° ¥V 1869
| , z8 0Z°8 . 19°¢ 90€9
| - £6 0g"6 0T'¥ 080L
- otT > z > 0
- 0T >.- 2> 0
AISADOoH Tqagy : Hmd“ CEF &
% ~ punog puncd yead

aNPTISa” 23ATRUY

9t0°0

T T°0 = sumyoa UOT3o8luT OJTdH = ‘A
A

cowuumﬁcH

UOTINTOS UOTIBOTITIAOI JG SUWNTOA
TI Q0T = POST JUSATOS UOTIDRIIXD JO Sumlon = A
sInysTom g = W

0°26
0°68
0°T6
0°Z6
0°06
006
0°06
006
0°06
0°S6

167 TmY Ty

‘fur suwnioA BUNTOA

cZ°9
LZ"9 SE0T O
T A" ] 8L1°0
BT 9 0810
FZ°g 134N
AN ] 0% 0
¥Z'9 o¥¥° 0
BT 9 0¥%°0
- SF% 0
- SLY 0
Tatay
SuWIT],
uoT3uUSIzY  'IM
aTdues
678¥6Z-¥DD

Teuts
(?a)

JonbrTyY
("A)

%0°9 =

00702
00 07
0002
00 0¢
00°02
060 02
oo-oz
oo-oe
0o°oe
00°o2

1

T Iaxy
ybSTtom
aTdues

000t
000T
00T
00T

01T
(Toxauco)

{3ue1q) 0

Tqaar
13515 %4
Junoury

NWEYIOD 81O -TIOS VINJOJAI VO UQAIJLLHEOS 804 YIvd AdFA0AY ONg NOIILV3dITYD

Pas
]

Q'E°M"II uoTloag ut P2TITRISP SUOTIJIRINDOIED 2UY3 UT pPSSN 2av pue mmw._”QE.mm TT® 03 uouwod =Ie Ssanlea

0

UOTIRIIUSOUC)

asayy

0TIVA
6TYA
8TYA
LTYA
9TYA
STYA
¥ IYA
£TNEA
ZIVA
TIYA

IPOT

oTdues

AT HI9VL

Ciba Study No. 376-96

34

Page 39



AG-666

Page 34 of 78

10118 J3O-PUNOI I93ndwod o3 302[gns oae sanfea pajelnored asayl ajedTr1dnp

03 sjdweliy -weiboxd 389ysSIIOM BQTD SYI WOIJ USHLJ . DISM SONTEA POIRINOTED poArTdsTp 8yl :930N«

00T
: -6° 6%
666660 = “33900 " I1I0D I8°6
1875 ¥ZE- = 3dsoasjur-x 80°S
96 %961 = 2doTs 91" ¢

07E€°N IT UOT3IDdS UT PITTEISP SUCTILVINOTRD 2Y3 UT pasn dIe pue ssTdwes [[e O3 UCUWOD aI¢ SINTRA 2SOUL

TBuyj punod ©oayg
JUNouy

(ATuo saTdwes pPaT3T3IIO0] x03) MU |

562951 80°0T 00T 00t 3 0°T
£69LL 207 0T 08 0oT S0
620ST ET°0T 01t 00T °0
¢ToL ¥6'6 S 00T S0°0
0sog £6°6 4 00T Z0°0
{UTdy SWTl (ouy T rur (T} SumoA e urg-y)
yeaq uoTIU93IDY Junoury  uotaovafur UOTIBIJUIOUOY .
gpiepurls UOTJIRIQTITRD

T T*Q0 = SWNTOA UOTIdBLUT IIdH = ‘A
= UOTINTOS UOTIROTITIAO] JO 2umion = PFp
T Q0T = P3SN JUSATOS UOTIDRIIXD JO SUMIOA = A
$0°'9 = 2INISTOW § = W

96 656 St 089¢S 966 9€0° 0 0% 0°2Z6 00°0¢ COO0T

00T Q00T B'PE 86099 ¥6°6 SE0°0 09 5°'88 0o0°02 Co0T

26 6°%6 89T 896ST 86°6 LLT™ O 0T S°06 00°02 00T

SO0T 80T 6'8T 0ZZ6et L6 6 SLT'O 0T S°68 00" 0¢ 001

8 : 8°0T L v T90L £6°6 SEP O ¥ 0768 00°02 0T

6L 5°0T L9'% B8L6D 2676 EPP° 0 ¥ S'086 0002 01

06 L°TT ST°S STLL L6 6 0F% "0 4 0°06 00°02 0T

L8 £E°1IT 0TS 659L 9676 - 0s%°0 ¥ 0°'26 0002 0T

- (g9°2) o1 > {L1'1) 2 > S0ST 90°0T oFv° 0 ¥ 0’68 6002 (Toxquod) ¢

- {(9v" 1) 071 > {69°0) ¢ > LSL 80°0T QLY O ¥ 0°S6 go0-o02Z {3{ueiq) o
RIsAGOSY qaar Uy  wsxw  (UTmy BT MY Tmy 67 Ta@ar

% punocg punodq yead BWIT L, *fur sumyop sumiop T IIXY PopPY

anpisay 93ATeUuy uoTIUSIDY "aM Teut3d 2JonbITY IybTtom Junoury
- ‘ arduwres  (3a) ("n)  oTdwes
661EZ-SD
NWOTOD 810

1105 VINJOJTIVO QITATLE0d 904 YiIVd X9dA00EY dNY NOLIYddITed

"AT

J0TTYA

D6TVA
J8TVA
JLIVA
D97T¥A
QSTYA
QFIYA
DLTYA
OZTVA
OTIVA

Spo5
a1dures

dT19YL

Ciba Study No. 376-96

Page 40 -



AG-666
Page 35 of 78

) ‘40113 3Jo-punol i1sindwod 03 3ID9(gns 9Ie senTeA POIEINOTED 9S5°Y] a3ed11dnp
03 s3dwelly  wexboid 31s9YSHIOM BYT) SYJ WOIJ USR] DIoM sanfea pejelnoTed paieTdsIp 8yl :930N.

00T 60%9ST BE"9 00T 00T 0°'T
i L'6¥ 0%9LL °g's - 08 o 0071 S'0
B6666°0 = 'JIS0D "II0D ¥8°6 - SESST. S5¢°9 0T . 00T T°0
£Z0 68T = 3dedIoluUT-X . F6'F 068L St 9 -8 . 00T | 50°0
ZV 6561 = =dois g8E"¢ v68E SE"9 i 00T c0°0
- {BU) punog  BSay (ot oWty TBUj UL zAJiqldHﬁAdﬁ Ti/oar
2UNOUNY yead uoTjuslay JUNOUry ¢ uoT3ioceful  uoTileIjUSOUO)

SpIepTess UOTIRaqT 90

. " TW Q0 = SumToA uoT3oalur JIdH = 'A
(Afuo sarTduwes paTITIAO0] I03) W T = UOTINTOS UOTIROTITIIO] JO sumTon = Pp

TW Q0T = POST JUSATOS UOTIJBIIXD JO SUMTOA = “A

. $0°9 = SANISTOW § = w
0°€°H°II UOTIDBF UT PaTTRISP SUOTILTNITed dY3 UT PIsSn 812 pue soTdwes TTe O3 UCUMOD oI mmn.ﬁ@ammmza

-

4 BT6 0°tg ETLIS LE°9 9€0°0 0s . 0726 00°o0¢ 000T J0TTHA

96 956 T°€E S08TIS LE°9 SE0°0 0S G°88  00°0Z  000T J67TYA
14 G €8 8 ¥T T9ZEZ 8E°9 LLT" O 0T = S§°06 00°0Z 00T J8TYA
e - v v8 8 T 6ZTET - 9£°9 SLT°0° 0T 568 00°0Z 00T : OLTYA
68 888 , L8 E . L1Z9 £E"9 SEF" O 14 0°68 00°0Z 0T D9TYA
St 6L AN 19€S £€°9 £V 0 14 506 00°0Z 0T JSTYA
SL 9% L 8Z°¢€ 01€S FE'S 0¥%°0 v 0°06 00°0Z 0T , JBTYA
LL L'L Ly € L09S 9€°'9 0SSP0 v 026 00°0Z o1 DETYA
- a 0T > z > 0 - 0Fv "0 ¥ - 0°'68 00°0¢ (1Toa3u02) ‘0 DZTYA
- 01> z > 0 - SLY"O 17 0756 00°0¢2 {uetq) o OTTYA
AISAGSSY - Tqadr (B]) Bo1Y (aTu) 157 T Ty T Taadry Ejelede)
% punoJ punog yead Cliies A *fur sumToA BsumyoA TIIXF pPoppY o Tdureg
anprsey 83ATeUy . uoTius3ysy "I Teutrd  JonbITy JybTem  junowry
: . atdwes (3a) ("a)  erdures -
6¥BY6Z-YDD

NWITIOD 87D 1105 VINSOAITYD QEIJTIH04 §0d VINd XNIACOEY ONY NOTIvEaTToS ‘AT =TV

Page 41

Ciba Study No. 376-96



Page 36 of 78

AG-666

I01I5 33o-punol isinduod 03 309[qns sIe seNTRA Paje[NOTRd sseyl o3esTTdnp
03 sqdue33y  ‘weiboid 183YSHIOM BATD SYJ WOIJ USHE] OISM SSnTRA pa1eInoTeYy palkeTdsTp @yl :530N.

6°6¥ - 0TS08 0v°" v T 09 0% 0°'T
LAY vEBOY 6E° T sZ 0s S0
S6666°0 = °"33920D> "I1aI00D ¥Z° 5 LL98g 6E° YV S 0s T°0
£24°£52 = 3dodaejur-jx Ze'T 066¢ ov' v gz 0s - SO0
’ 70°609T = =2dols . $%8°'0 Z19T- : ¥ v - T 0s Z0' 0
{BU} pUtiog ©5IY7 {aTu) Swty Toay " TUT {1y SumicA Ti/pay
JUNOUTY yesd UoTIUS3IDY JUnNoWy uotjoalfuz UOTIRIIUSIUOD

SpI¥puess UOTJEIqLIED

‘aTdwes BurAoijsep JuspToow dexd qer o3 anp pazAreue jou srdwes
T G0°0 = 2UnToa UOTIDLUT II4H = ‘A
(Afuo serdures pe1ITiI0y I0I) TW T = UOTINTOS UOTJEOTITIICT JO aumToA = “%p
: T Q0T = P8SN JUSATOS UOTIDBIIXS JO SUMIOA = A
: %$0°9 = 2INJISTOW § = W
07e°J"II uoT3aoas Ul paITelsp SUOTIBINOTED 33Ul UT pasn aie pue ssTdwes I1I® ©3 UoumIod 2I¥ SSBNTEA ISIYY,

X

111 0TTT 6°6T AN A 6E°V 8T10°0 0s 0°Z6 00°0¢ 000T O0TTYA
LTT 0LTT 202 6TLZE 6E° Y LTO"0 0s 5°88 oo o0z 000T D6 TYA
96 9°'96 LY 8 LLBET 6E"T 68070 0T S°06 00°0Z - 001 I8TYA
10T . 10T 88°'g 6FSPT 6E° ¥ 8800 0T S°68 00°0¢ 00T JLIVA
L8 ¥L'8 06°'71 STEE 6E°% - gT1Z 0 4 068 00°02 0T D9TVA
¥ ¥ x x x * ¥ Cox . ¥ x - JGSIVA
66 88°6 . 8T°'¢T SSLE 8E° ¥ 0ZZ 0 v 006 00702 01 IV IYA
(AN C°TT ] 25°'¢ soed 8e'v . 8ZZ'0 2 0°2s6 00702 0T JETYA
- - 0t > T > 0 - 0gzZ" 0 4 068 00702 (Tox3uon} @ JZTUA
- 0T > 1> 0 - LETTO ¥ 0°s6 00" 02 (xuefq) o JTTYA
AISAGO3Y Tqaday - {oay _ B3IY (T 157 Ty Ty - TBT Tqaay spoD
% punog punog yead BWT, *fur sumypop suNTOA * XXy pappY atdues
anNpTssy 893ATeuy uoTiu2lsy “IM TPUtd 3JonDITY 3ybteM Junoury _
: aTdures (¥p) (*A) a1dues
66TEC-8D : . . L

~

NWNTOO N3 *TIOS VINIOJIIV. JAIJILdod ¥0d Yivd XSaA0sdd aNy NOILVIdITYD A d1dYlL

P

Page 42

Ciba Study No. 376-96



Page 37 Qf 78

AG4666

(10118 73O-pUnoOl Ie3ndwod o3 30slqgns aIr senyea pajernoTed asaysly a3roT Tdnp
03 sidwslly weaboxd jsoysiIoM BATO 93 WOy uayel 2I9M sanies pajeinores paAerdsIp oy 930N«

6°6F - PLBOSB geg" L 0s- : 0S5~ 0°T
z2°62Z 6607 8¢€° L S¢ 0s S°0
96666°0 = "JI300 "I30D 0z's 8L98 LEL g 0s T°0
LBZ 6LZ = 3dedaeaur-x 6£°C AN St L A 0s S0°0
06°S19T = =2dots ST8" 0 TT91 9% L T ; 0§ 20'0
Hdﬂ%lﬂdidw BEIY Tatu) 3Ty T6uy[ur Iy SuntoA Giirsiag
Jjunoury yead uoTIUDISY IUNOUY uoTt3o9lur UOTIRIIUSIUOD

SpIepuels UOIJEIQLILED

‘dTdwes butAoxissp jusprooe daid qer o3 anp pazATeue jou ajduesg

T S0°0 = sumioa UoTIDaLUT IJIdH = ‘A
UOTINTOS UOTIRDTITIIOF JO BUMTOA = "V

P25SN JUDATOS UOTIDRIIXD JO PUMTOA = A

- %079 = 2ANISTOW § = W
0teyw” II UOT3O09§ . UT pafTeisp SUOTIeTNOTES 8Y3 UT PSST oIe pue ssidures aHMOunoEEoomMmezam>mmw£B

x

(Afuo ssTdues PaTITIAOF I0I) Tu I
T 00T

1

it

L6 896 ¥oLT 6EPBZ BE'L 810" 0 0s 0°'¢6  00°'0¢ 000T - 20 TTYA
00T 666 € LT 2EZ8T 6L L LTO0 0s S°88 go0'oz 000t J6TYA
£6 0" €6 T ¥Z8 S8SET  6E£°L 680°0 0T S°06 0002 0ot J8TYEA
6L S 8L . 889 LBETT BE L 880°0 0T S°68 0002 00T JLTYA
19 ST°9 ¢m a vve Le' L 81Z°0 i 0°68 0002 01 D9TEA
* » * Y * x : x * x JSTYA
oL T0" L [Al H €LLZ BE L - 0eZzT' 0 ¥ 0°06 00°0¢ 0T P IYA
Z9 g¢’9 o' T 6£5C 0¥ L SZZ'0 4 0°%s6 0002 0T DETYA
- 0t > T > 0 - 0ZzZ" 0 4 0°68 00°0Z . (Ioa3uo2) ¢ DZIVA
- ot > T > 0 - LEZ O 4 0°S6 00°0¢ {juetq) o JTIvA
AT5A005Yg Tqaqay {Bu] vaI1y (T 167 Ty Ty 1By Tqaday Spod
% . punog punog yead BT, *ful sumTop sumiop ‘IIXH . POpPPY o Tdureg
anpTsay 93ATeUuy -UoTIueIdY  "IM TeuTd  JonbITY IybBTem. aJunoury
‘ atdures  (Ia) (*n) . erdures
6¥8P6C-YDD

NWNIOO NO +TI0S VINHOJTIIVYD QAIJAILd0d 404 YIvd X9anoods aNg NOILVEAITYD A FI9YL

Page 43 .
Y

Ciba Study No. 376-96



AG-666
Page 38 of 78

I0IID 3JO-pUNoOI I53ndwod 03 109{qns aIe sIN[PA pajeInoied ossyl a1esTTdnp

03 sidwa33y  -wezboxd jesysyIoy eQI) BY3 WOIZ uSyel aIsm sonTea pajernoied padeTdsIp oYl :230N.

B°66 T98LST 05°6 00T GOT 0T

- ¥°0§ ZSS6L €56 0§ 00T 50

86666°0 = "33S00 110D T6°6 ZTSST 09°6 0T 00T 1°0

L00S 08T~ = 3dsoisjur-j L6V 089L 09°6 S 00T S0°0

ZS' 1861 = odots 68T 5082 09°6 z 001 Z0'0

. 1BUy punog . BOIY TOTWy SWTT 16U "CUT {7} SUNTOA TTH76UT
aunowy yesad uoTiua3ay JUNOUY uoT3yoalur UGTIRIIUIDUOD
] Spiepue3s UOTIGIqTTED

. ) T [0 = SUNTOA co..ﬂuum.nm..n OTdH = ‘A

(ATuo serdwes pPaTITITOC) 10F) MW T = UOTINTOS UOTIBDTIITITOF JO sumioa = ™%

TW 00T = PISN JUSATOS UOTIORIIXS JO aumioa = °A

$L°6 = 2INISTOW § = w

0°E'M"II UOT3IDaS UT PSTTEISP SUOTIRTNOTED oY UT PIsn axe .ﬁnm seTdwes T

L8 . 898 L0t z9e8d £S°6 SEO" O 0s 016 00°02 0001 027 I¥A
S8 8vs8 - £°0¢ 69LLY 0576 3€0°0 0s 0°Z6 T0 02 0001 6TIVA
0S £°09 66°8 6EOVT ¢ 6 6LT O 0T 0°¢6 10702 00T STIYA
29 9°'99 9°11 LLTIBT 8% 6 LLT O 0T 0"Té6 T0°02 00T LTTYA
68 P68 b AV 9129 8%°6 s o 4 0" t6 c0 oz 0T STIVA
0zt 0°CT 6€£°S LVES T6°6 670 4 0°26 80°0C 0T STTYA
- 68 L8"'B 06°¢ 0869 LS 6 6E¥ "0 4 0°06 0T° 02 0T PTTHEA
tL Se°L (4 3 LLOS Ve ¢e¥ 0 14 0°€6 £€0°0¢2 0T £TTVA
- 0T > c > 0 - ¢s¥°0 v 0°Z6 £0°0¢C (Tox3ucd) (0 zZITVA
- 0T > c > 0 - SLv°0 v 0°56 00702 (jueTqg} o TTTEA
AISATISY Toaay - Teuy TSIy ToTEy By Ty Ty 157 Tqady )slele]
% punog punog yead swT], LUl sumyTop SWNTOA * XXy PopPY aTdwes
) SNpTsSay 93ATeuy . uoT3uldl1ay =1 TeUTd 2onbITY JubtoMm junoury
ardwes. (3p) . ("A)  ardweg
66T1TEZ-59
"IA FEIYL

NWN'TIOD 8TD *TIOS VIDJOHD QRIJILTIOd 904 YiI¥d ASdA0oad GNG NOILVHEITIV)

03 UOUWMCD DIR FINTEA 9SS

yY

Page 44

Ciba Study No. 376-96



AG-666

Page 39 of 78

0071 £9T6GT
9" 6% BE98L
86666°0 = °"3I®02 -1I0D T°0T 0LLST
g€560°50E£- = 3dddxsqul-j 0Z°%S 996L
SL'T6ST = odols . ¢6°'T 09L2
[§s1sd)] PuUnog ToIY
Jead

07€"M"I1 UOTIDSS UT PATTEIIP SUOCTIL[NOTRD DYl UT pasn sxe pue sordwes e

88 9Ls 0'T¢ 910679 2z’ 9 SE0°0 0s 0°'16 00°0¢ 000T
06 £06 £°Ct 80TTS 6T°9 9€0°0 0s 0°¢é6 10702 000T
€L € EL T eT LBSOZ 919 6LT 0 0T 0°Z6 10702 00T
06 L'68 6°'GT 19672 61°9 LLT'0 01 0°16 10702 00T
68 88°'8 AV 4 8809 81°¢9 Zsv° 0 4 0° €6 (AR} 0T
96 £9°6 A 7 0LS9 £2°9 6P 0 ¥ 0°Z6 80702 0T
68 98°8 68°¢ 16885 61T°9 6ER° 0 v 0'06 01T°0Z ot
£0T £°0T ¥o'v S80L 0T"9 csv’ o ¥ 0°€6 €002 ctT .
- 0T > z > 0 - (AR 2] ¥ 0'Ce £0°02 {Toazuwo2) ¢
T - 0T > z > 0 - SLP 0 ¥ 0°S6 0002 {queiq) ¢
VS =Y G T Tqaay 15ay muHm. TuTmy 167 Ty Ty 16y Tgaqay
% punog punog yeoad ST, *ful sunfop swuniop *IIXy POPPY
wﬁﬁﬂmwm a3 1euy UoTJIUS3IdYy *IM Teutd . JombITYy Jybtam Junowy
: . atdures  (Ip) (") o Tdureg
. 6¥8¥6Z-YDD )
NIW(ITIOD 810 TIDS VIDIOED alZILdOod d04 YLVYd AYHAOCDEY dNY NOIITIESII¢) "IA J1dYL

Junouny

€279
£Z°9
9Z"9
92’9
5279

Uty sury (buytur

uoTiusIoy

Spivpuvis UOTIRAGITED

{(Atuo sordwes psTIT3II0F T03) T I

T 00T

1

-

001 00T 0°1

05 00T S0

ot 00T T°0

S 001 S0°0

(4 00T A

H _2_ ﬂamm.ﬁomm _._meﬂv

Junowry uot3dalur uoTIRIFUSOUGD

T°0 = sunjoa ueTioafur HMdH = ‘A
UOTINTOS UOTIBDTITIIOF JO sumntoa = "7y
Pasn JUSATOS UOTIDRIIXD IO SUMTOA = °A

| "I0xx® JJo-punox reindwos o3 adalgqns aIev SsNTBRA POlEINOTED o593y IjestTdnp
031 s3dwa3jy -uexboad 3I23USHIOM BAId 3Yl WoII usiel SISM SSNTeA PIjeInOTRD paAetdsTp SYL 930N«

$L°6 = 2INISTOW § =

u1

03 UOUMIOD 29I SINTRA 8sayl

02'T9A
6TTYA
BTTYA
LTTYA
9TIYA
STTYA
PTTYA
ETTVA
CTTIVA
TTIYA

Spod
aTdures

. Ciba Study No. 376-96

. Page 45



AG-666
Page 40 of 78

30115 330-pUNOX 193ndwed 03 3I09(CNS sIe SeNTRA POIRTNO[RD BseY) s3eoTTdNp
03 s3dwelly . ‘wexboad 199YSYIOM BYTD SYJ WOII UIYRI DIsM SonTeA pajelnofec padAerdstp oyl

1530N,

00T 06TBST 0€°6 00T 00T 0T

: 6767 ZroeL 1€ 6 0% 00T S°0
66666°0 = °"JIBOD "II0D LL" 6 4%¥8ST TE 6 0T 00T T°0
665 9FF = adeoxejur-x 12°9 $998 62°'6 g 00T S0 0
6T°9LST = &doTs Loz 9TLE 82°6 Z 00T 2070

a uno e3IY Ty surTy 1oy tar  TfIT] SumToA Tm7say
. Junoury yesd uoTjualDY JUNOWY uoT3loelur

UOTIRIJZUIDOUO)D

SpAvpuv3s UOTJeIqITIED

T®JUSISIIBIUT 03 SNP psleiTiuend ATejeandoe ag 30U PTROD a1dures .
: U TTQ = SUMTOA UOTIdBLUT JdH = ‘A

UOTINTOS UOTILITITIAOT JO sumpoa = "%y

PoSN JUSATOS UOTIORIIXD JO sumion = °p

$.°6 = DINISTOW § = W

03 UOUWOD BIe SanTes ISaYL

{ATuc m@a.ﬂﬁﬂm PeTITII07 I03F) W T
T Q0T

I

0°€°¥°II UOTIDIG UT PSITe3Iap SUOTILTNO[Ed oYyl UT PSSh aIe pue soTdues TTe

4o

Page 46

Ciba Study No. 376-96

88 £88 z°1¢ 1896¥% LE"6 SEQ"O 0s 0°16 000z 000T g0ZTYA
S8 158 Z2°0¢ TLELY 8L'6 SEQ"O 0s 0°'T6 S50°0¢2 0007 g6 TTYA
GL 0°SL P ET £E6T7TC 6L°6 8LT 0 01 S°16 £E0°0Z 00T g8 TIVA
L ARAS 8°CT 09302 0F "6 LLT O 0t 0°Té £0°02 00T gLTTYA
¥ ¥ * ¥ 9z°6 PP 0 4 S°T6 00702 0T g97IvA
T0T T°0T 65°¥ 8L9L 6Z°6 SSh'0 4 STt S0°0¢ 0T g5 TTYA
00T 96°6 9" ¥ LWL 0% "6 -3, ¥ 0°76 £0°02 0T gr 1A
68 06°8 68° ¢ (440" LE" 6 LED"Q ¥ 0°06 060" 02 0T gETTYA
- 01 > z > 0 - FEPOQ 4 588 T0 02 (Tex3uod) 9 gZTIVA
- 0T > c > 0 - LL% "0 ¥ S°56 00°0z (juetq}) o gTTTYA
ATSAGSST Taaar TBUy oIy TaTay ™7 Tmy Ty 15T Tqaar 5003
% puncdg punog Head SWT], *fuz Sumyop, SWNTOA *xaxyg PopPPY a1dues
anpTsay 23ATeuy uoTIUDIDY TaIM Teutry 3JoubTiy 3JybTem ajunoury
‘ atdures (¥p) (*A) aTdures
66TEZ-8D
NWOTIOD 81O STII0S VIDHOED TIIAILE0L 4904 SLed AddAQ0HY NV NOITLYdQ1 vy “IA JTdYL



AG-666
Page 41 of 78

TA0IXS JI0-punox asindwod 03 3102[qns axe sanyea pajeInoied ssayl o3eot1dnp
01 s3dwelly ‘wexboxd j9aysSyIoM BQID Sy WOl3 USyel 3I3M SINTRA PLleInoTed paleldsTp oYl :9310N.

00T ¢T¥BST ET"9 00T 00T 0°'1

Le¥F 9Z88L ST°9 0s 00T §°0

66666°0 = "3I®00 "aaon T gro1 ¢ 80991 £ET°9 01 00T 10
SLO'SSF = adsdoxsjur-j}- g8°'% - Z518 ST'9 g _ 00T 50°0
9% " LLST = =dots s0°¢ EOLE 81's c 00T y 200

JIUNouy yead uoTIUIIDY JUnouny uotjyoslug UOT3IRIJUSIUC

FpIgpuEls UOTIVIGTILIED

TW T°0 = SuMTOoA uoT3oaluTr IIdH = ‘A
(ATuo seTdwes paTIT3103 I03) TW T = UOTINTOS UOTIABOITITIIOF JO sumyoa = F¥p
TW Q0T = POSN JUIATOS UOTIDRIIXS JO SUMTOA = A

%L°6 = SINISTOW § = w .
07E€"XM"II UOTIDSS UT PafTelsp SUOTIRINO[ED SY) UT pasn aie pue soTAWES [Te 03 UOWMIOD DIE SBNTRA DSBYL

L8 . 698 L' 0g 0068% ¢1°9 GEQ°O 0s 0°T16 000z . 0001 J0ZI¥A
1A Les L'6T oveZLY £E1°9 SeE0"0 0g 0°Te S0°02 000T d6TIVA
8 T°¢8 9°vI LTSET ITt°9 8LT O 0T - §°T6 £0°0¢ 00T 88T1IYA
L8 "8°98 P°ST 06972 Z1°9 LLT'O 0T 0°16 £0°0¢ 00T HLTTIYA
Lg TL°8 L8 ¢ : 6559 T0°9 PPP°0 [ 916 00702 01 H9TTIYA
Lg vL'8 86°¢€ FELS ¥0°9 Ssy o ¥ S°E6 002 01 gST1TYA
78 £V 8 LL'E 60¥%9 0T 9 g¥v° 0 [ 0°%6 £0°02 071 ¥ TIVA
68 £6°8 .06 ¢ TT99 Z1°9 LEV'O ¥ 006 oo‘oz ot HETTYA
- 0T > c > 0 - 7 VEVP'O ¥ 5°8s8 T0°02 (Tox3uod} ¢ HIZTTVA
- ot > z > 0 - LL¥ 0 ¥ G'896 - 00°QZ (ueiq) o gITTVA
ATSACOSH Tqaay {Bu} CER A TaTuy 1222 Ty Ty 1t2) Tqaay SpoJ
% ~ punog punoJ. Mead DWTT fur sumTopA suntTop * Ny PopPY a1dureg
anpIsay 931ATeuy UoTIuUsl19y *aAM IePUTd 3JonbTITVY Jybtom junoury
atdures  (%A) ("A). e1dwes
6v8¥6Z~-YDD -

NWOTOO 8TO  *TII0S VIDIOHD QQAIJILY0d 404 vLvd ASAA0NEY ONT NOILYHHITYOD "IA I19VYL

-

Y1

1
i

Page47

Ciba Study No. 376-96

.



AG-6606
Page 42 of 78

Ciba Study No. 376-96

TA0II8 JJyo-punol rajndwoo o3 1oafgns sxe ssniea p23eTnoTed ssayl ajeotrdnp
073 s3dwajly ‘wexboad J99YSHIOM eqTDd SYJ WOIJ uaxye] sIaM ganiea pajernotes paderdstp ayg :®30Nx
. 208§ S1898 FE' ¥ 0s 0%S 0°1
9°pZ A Ay SE°Y 14 0% S 0
£6666°0 = "JI®00 ‘1100 0T"% 9688 R S 05 T'0
§8T70°56 = 31dssxaur-~x 668 ¢ o5y - B ¥ ’ §°Z . 04 S0°0
BY " LZLT = =dotTs 80°T 2961 LY v T 0% 0’0
1oU) punog . ©s39 AEﬂEﬂIﬂEﬂH Amquﬂdw Hqﬂu.ﬂaﬂHQH . I 7560ay
Tojunouy Head uoTtiualay Junoury uoTi1o3lur UCTIeIjuUsdUuU0)

SpAepuels UO[3eIqITeD

W 500 = SUNTOA UOTIDALUT ITJH = ‘A
UOTINTOS UOTIROTITIXOS JO sumpoa = °*Fp
Pasn JUSATOS UOTIDBIIX® JO SUNTOA = “A -

(Afuo mm.ﬁmﬁm‘vwﬂmuﬂuuou 103) W T
T 00T

4]

: $L'6 = 2InisTOoW § = w
0°E°M'IT UOTIDSS UT P2TTLISP SUCTIRINOTED 9Y3 UT pesn oie pue soajdues HHMOunoEoowNmeSHmbmmwa_H.i

.

£8 rAR:) L'FT 66%S2 A 8T0°0 43 0°"T6 - 00°02 0001 H0ZTIYA
¥8 g¢ce 6°%T 8¥LST EE" ¥ 8I0° 0 0% 0°T6 S0°0¢ 000T H6TTYA
8L 6°8BL 20" L TZZ22T %M 4 680°0 0T 5'16 €0 02 00T g8TTVA
gL ARAR %" 9 FLITT SE° P 680°0 0T 0'I6 . €0°0Z . 001 HLTTYA
00T L°0T LE" 2 06TV ¥e'v cZT°0 4 S'16 00702 0ot d9TTVA
gL 7’8 26" T 6TIVE 9€E°'% 82770 ¥ S €6 G002 0T dSTTIVA
96 £ 0T ot ¢ 990% FE'V LA AANY) |4 0°Z6  £0°0Z 0T dF¥TTYA
68 PS°6 - g0 ¢ S69¢E %€ ¥ 6TC 0 ¥ 0°06 o0 02 0T dETIVA
- (8g°0) oT > (5T°0) T > 0SSt 9" ¥ LTZ'0 i 588 10702 {Toxauod) ¢ dgzTTYA
- {ze'o)r ot > (L1°0) T > £6¢ 677 6EZ° 0 ¥ 5756 00 o¢ {(yuerq) o dTTIYA
AISAGTSY - (qady Bu) TSIV TaTay 1122 {Tury Ty 6T Tqaay 5poJ
% - punog punog yead BWTL © "ful sumiop sumpoa " XIXH poappy oTdures
anpIsay a3ATRUY uoTju=39y “aM Teutd 23onbTTv 3ybrom Jumoury
: a1dires (3a) (“A) s1dureg
661€EC-5D

NWIIOD ND ~ II0S VIDH0HED QUIJdILdod 904 YIvd XUSA00TY aNY NOILVELdTIvo "IIA d19VL

§

¢

Page 48



AG-666
Page 43 of 78

" 10118 3JO-punol I33ndwod 03 3I23lgns aIe sanTea pPEIEINOTED assyl 83eoTidnp
031 s3dwelly  -wexboid 3sousyIoM eqr) SYJ WOII uUSYE] oIom soniea pajernorec paleldsTp 2yl :930Ns

2°0% 9,898 BZ L 0s 0s 0°T
9 vz . 897V BZ L sz (031 S 0
¥6666°0C = "3JFI=00 1100 8T°S - 8L68 0E" L -] 0§ 0
LZ89 1T = 3dedIajur-j} 85°¢ 8%% £S° L 2 0§ S0°0
6L 'TELT = adoTs ZF6°0 £PoT 8% L T 0% 20°0
‘ 6y puncy  esIY TUTE SWTT (6O TUT  {THT SWmTof NGurs-is
Junoury yead uoTlualay Junouny uotTyoelur UoTIRIIUISUCH
spIepugls UOT3CIqTIED
_ - susddey

STUI USUM USSS §78P6Z-V¥DD JO S9550T ‘uorjeaodes® AIv30I [euTy SUTINp Ssaukip o3 jusm sardues
. T 50°0 = Sumfoa UOTIDSLUT JIdH = 'A
(ATuo saydwes paT3TiIIOF I0F) T T = UOTINTOS UOTIedTITIIOF JO sumpon = °%p
: TW 00T = P3SN JUSATOS UOTIDRIIXD JO SUMTOA = “A

_ %.'6 = 2IN3ISTOW § = W
o.m.m.HHco..nuowmc..ﬂ@wﬁﬁm.uwﬁmﬁoﬂuw.ﬁsu.hmvwsu_cﬂﬁmmzwnmvﬁ.mwwHQEMmH.Hmoucoﬁﬁoomum mmﬂ._”m...,wmmsp_

*

TL 90 L S°Z1 - 12912 62" L 8T0°0 05 0°T6 00°0¢ 000T g0ZIvA
¥L “0PbL 1°¢1 TELZT 8Z°L 8T0°0 0s 0°T6 S0 0z 000T g6 TTYA
oL 0L GC°9 ¥ES0T LZ L 680°0 01T S'T6 £0°0¢Z 00T 28T TYA
8 ¥ 18 0z L S8FCT "TE'L 6800 . 0T 0°Ts £0°02 00T THLTTYA
+08§ T0° G IT°1 0%6T g2e' L ZeT°0 14 S°T6 00702 0T H9TTYA
97 T9°¥% S0°1 828T 9€" L 8ZZ°0 |4 S'E6 s0 02 0T . g51TYA
SL 8% L 89°1 2162 0E" L $ZT 0 b4 0°Z6 €0°0¢ 0T g7 TTYA
e ¥F°8 58°71 LozZE cE" L 6TZ 0 b4 0 06 00 Q2 0T FETTIVA
- 0T > 1> 0 . - LTIZ 0 ¥ 588 T0°02 {(Tex3uod) ¢ dZTIvA
- 0T > 1> 0 - 6EZ" 0 ¥ §°66 . 00°02Z (querq) o g1TTYA
ATSAROSSH Tqady (BT] CEr {Ttm) 1By Ty Ty 8T Tqadar 5poo
% : punog punog Head SWTL ‘ful suniop sumyop *Iaxy PopPPY a1duwreg
anprsay 93 Teuy UoT3IuUS31ay "M Teutsy 3jonbiivy 3yudSToM Junowy
: aTdwes (%a) (A} eoTduweg
6vYBV6Z-YOD

NWNTOO NO — *TTIOS VIDY0ED THI4ILg0d 8304 Yivd A9EA0oTY aNg NOILVEETIVO "IIA FI9YL

- ' -

€9

Page 49

Ciba Study No. 376-96



AG-666
Page 44 of 78

v ‘20IT5 FIo-punox raandwod o3 309lgns sie sanrea PajeInores @ss5y3 23ed>17dnp
03 sadwailly -weaboxd 3ssysyIom PATO 9Y3 woiy usxe] SIaM SONTRA PBILTNOTRO poAeTdsIp Syl 230N

-

00T . 95499S5T Z6°8 00T 00T 0°T
9'6Y% Z09LL ¥6'8 0s 00T S0
86666°0 = "JI9O0 'IIOD . GG 6 L9851 9678 01 00T 1°0
047112 = 3dedasiur-x | A} 9028 86°8 S 00T - S0 0
89°295T = adoys . 002 £PTE 668 -z ¢G0T LAV B
{puy puncy esay (OTWy Wty  TBUy "LUT  TTi) Sum{oA TT75uy
Junoury yead uoTIUDISY Junoury uotyoalug UCTIRIIUSOUOD-
SpIepuels UOT3eIqLIv)
. ™ T'(Q0 = awn{oa uoTlIoaluTr JIdH = °

A
(ATuo soTdues paTIT3IX0] I0J) TW T = UCTINTOS UOTIBDTITIIOF JO =wnioa = °p
T 00T = POSN JUSATOS UOTIORIIXD JO SUMTOA = “A
$L°TT = 2INISTOW § = w
0°€"M'II UOT3IOS5 UT POTTe3sp SUOTIRINOTED 9Y3 UT Pasn oxe pue sofdues [Te O3 UCWNOD &1E sanftea assyl

.

z8 LTS ¥ 82 8LEVD 68°8 SE0'0 0% 0°06 00°0Z  000T : 0€TYA
06 668 £°T€ -  9L68¥ 06°8  GE0'0 05 0°06 00°0Z Q00T 6ZTYA
68 Z°06 P°GT ZE0PT £6°8 0LT 0 0T 0'88  00°0Z 00T 8ZTVA
98 v L8 AR 86LEC 86°8 VLT O 0T 0°06 00°0Z 00T ©LETYA
61T B ET 6L°S 1906 Z6°8 TED'Q P 0°68 Z0°02 0T 9ZTYA
0TT 9°2T 6E°S 0S¥8  68°8 820 v 5 88 00°0Z 0T gZIYA
69 67°8 89°¢ §9LS Z0°6 €€V 0 v 5'68 00°0Z  OT BZTYA
58 1°0T 9€° ¥ 6£89 96°§ £€7°0 4 S 68 00°0Z 01 £ZTYA
- (95°1) 0T > (99°'0) z > 9%0T LZ6 1280 v 0°98  z0°02 (Tox3U0D) O ZZTVA
- Q0T > .7 > 0 - S9%°0 ¥ 0°€6 00°02 (uetq) o 1ZIVA
ATsAoosY Tgadr {ou} x4 Tty 16T Ty Ty BT {qadr Clelele}
% punog punog yead SWTL *ful sumpop sumyop * 13Xy pPoppY a1dureg
anprsay 23ATRUY UoTIUDISY *aM Teutd 3Jonbrivy JybStapm Junoury
a1dues (Ip) ("A) aTdures
66Lt2-5D

- NWOTOD 810 TTIOS Hd0X MEN dAI4ILd0od 904 Vivd AddAOOHY ONY NOTIIVSEIIY.D “IIIA FIdYL

Page 50

Ciba Study No. 376-96



AG-666
Page 45 of 78

TI0Ax9  3Jo-punox asjinduon o3 joafqns axe sanrean Umumﬂzu.ﬁmu 953yl ajeoT1dnp
03 s1dwelay uwexboiad iseysyIoM BYIS SYI Wwoliz usiej as1sm senTeA pajernores palerdsip oy !®@30Ny

00T OPLI9ST 06°'g 00T 00T 0'%

6°6% v6z8L 885 0s 00T S 0

00000°T = °33900 -xa0D ~ 0°0T 69LGST 88°¢ 01 00T T°0
£L8Zz°08 = a1dsoasjul-jx PO S GLGL 88°S g 0071 50°0
) 81°9951 = adois 86°1 BLIE 68°5 T 0071 200

(BU) punci €SIV | UMW) SWIL  TBUITLUT [T SUMTOR TTi76uT

junory . yead uoTIuUa3lSYy JUNOUY uotloafur UOTIRIIUSOUOD)

§pIepuels UOTJeXqEIvD

W T°¢ = 2umioA uoT3Ivafur DIdH = ‘A
UQTINTOS UOTIVDTITITOF JO sumToa = PFp
POSN JUSATOS UOTIORIIXD JO SUMIOA = A

$L°TT = SINISTOW § = w
0°€"X7II UOTIO85 UT POTTEIS®P SUOCTIB[NOTED SYJ UT pasn aie pue sordues TT® ©3 UCUMOD 8Xr SaNTeA 2SaYL

(ATue satdues psTITIIOF I0F) Tu T
I Q0T

98 598 T°0¢ ELTLY 88°§G SEQ" O 0s 0°06 00°0¢ 00071 DETVA
98 o098 0°0¢g 16697 98°g SE0°0 0s 0°06 00°0¢ 000T 6T TVA
9L Z2°BL £ET 9%602C 98°g QLT 0 0t 0-8g 0002 00T 8TTYA
€8 6°¥8 g1 LEZLT 88°¢g LT O 0T 0°06 0o"0Z 00T LTTVA
L £ET°6 £6°€ %o 98°% TEP' 0 14 0°68 20902 0T 92 TVA
6L g8°6 LA 60L9 G8'S 8ZF" 0 14 5788 00" 02 0T SZTVA
69 Lg 8 ¥e'e 8609 v6'S £€F°0 14 568 00°0¢ 0T FZTYA
69 s8-8 £€g e ¥809 06°§ CEV"O 4 S°68 00702 0T £ZTVA
- {(v6°1) 0T > (Z8'0) T > BSET £€8°S TZ%°0 v 0-9g (AU TA (Toxuos) o gzzIvA
- 0T > Z > 0 - S9%'0 ¥ 0°t6 00702 {;uetq) ¢ TCIYA
AISAGSSY Tqaay TBur -EFay (o) TBY (1] Uy 1323 Tqady Spol
% punog punog yesd BUITJ, *fur sumTop  suwmToa e g b o | PopPPY aTdwes
anpTsay a3ATeuy uoTIUSISy “aM TeuTd 3JonbTI¥ 3Iybtam 3Junoury
srdwes (3p) (*a)  erdures
6v8¥6Z-VOD

NWNTOD 8TO  T1TIOS NHUOX MEN QdIdIL80d 904 YIvd XSIA0OTH NV NOILVHdITY0 “IIIA FIEYL

® ¢

S

Page 51

Ciba Study No. 376-96



‘I0I18 330-punol Id3ndwod o3 3o9fqns 9xe SeneA PejRTNOTED osay3 a3edTTdnp

wm 031 s3dwelay  -weifoxd jseyusyIoy eIy oY) uoIy usiel 2I3M SINTRA PajeInoTed palerdstp syl {9J0N.
Y T1°06 GZLEB 9¢ ¥ 05 0s 0°1T
% 9°'%¢ TSETH 9g° ¥ 34 0s 5°0
) £6666°0 = "JI90D “IX0D £E"G 0826 9E'¥ S 09 10
D < 0TV 96f = 3deodIoqur-jx 6%°C 2e8¥ QE'¥ Sz 0s S0°0
rrm o 0L°T99T = 2doTs 68°0 SLBT SE"¥ T 0% 20°0
)] ’
M M 16U punoy ©s3yg Oty oWty Teuy"Lar T SunToA T /oay
JUNouy yeaq UoTIUDl9y unoury uotaoalur UOTIRIJUIIUOD)

EpIUpUE3s UOTIEAGEIED

U G0°0 = SUNTOA WOTIDACLUT DdH = ‘A
(ATuo soTdures PaTITII0F I0J) W [ = UOTINTOS WOTIBOTITAIOF IO aumtroA = ¥
U
. >

T Q0T = POSN JUIATOS UOTIDRIINS JO SUMTOA =

$L°IT = 2aIN3STOW § = W
0"€"M"II UOTIADSS UT PI[TEISP SUOTILNOTED SY3 UT PAsn ai1e pue soTdwes [t O3 UOWWOD SIE senTea asayg

6L 96l 67 €T zevee SE'¥ LTO"0 0s 0°06 00°0¢Z 000T 0ETYA
£8 (A4 LT 6LLYE I L1070 08 0706 00°'0e 000t 6CTYA
c8 a8 LT L <8721 Sty S80°0 ot 0°88 0002 gort 8ZTEA
98 S°68 08" L 0GEET 9t ¥ L8000 ot 0706 0002 00T LTTHEA
gzt £°G61 6C°¢ G986 9" ¥ 9Tz 0 14 0°68 zotoZ 0T 9ZIVA
80T T°71 T0°¢ 70¥%S VE'P P12°0 ¥ S°88 0o-oe 0T STTYA
0s Pz 8 6L°T AT NS 9E" ¥ LIz’ ¥ 568 go-o¢ 01 PTIYA
PST L°8T PO° 7 60TL SE'¥ L1270 v $°68 0o'oe 0T £TI¥A
- (Le"g) 0T > (69°0) Z > 0vST eV LAY 14 0°s8 [4¢RRi14 (Toxquod) o zZzIvA
- {L€°0) 0T > (60°0) 2 > 6ES S ¥ £E€2°0 ¥ 0°€6 0002 (xuetq) ¢ TCTEA
ATBAG59Y Tqaay (ouj TSIV (Tt 167 Ty {ury t2) Tqa4ar 3po3
" % punog punog yead awT], *fur sumTop swmyroa i ) PoPPY aTdureg
| onpIsoy 231Uy uoTyUuLa19y IM Teutd  JonbTTy 3ybBTeM  Junowy
_ atdwes  (Ip) ("A}  eTduwes
661¢Z-59D

NWIIO0 NO - <TITOS FHO0X MIN QaIJIIHOS 804 ViIwd XUAA0 ad aNg NOILWHIITVD "XI d1dVYL

-

Page 52

Ciba Study No. 376-96



AG-666
Page 47 of 78

‘10115 3jo-punol zajndwod 03 123[qns sie ssnrea pojeTnOTEDd 8soy) 23eo17dnp
03 s3dwelly -uwexboxd 329YSHIOM BQTD SYJ WOIJ USYL] oIaM S3NTRA Palenores pealerdsTp oyl :9310N.

£°0S 89z¢8 ze' L 0S . 05 01
v vz 05Z07 1€ L 5z 05 50
€8666°0 = 33200 ‘1100  §z'g 8098 Z€ L s 0% 1°0
Z99% ' TST- = 3dedIsiuT-i  99°7 680% 67 L 5'z 0% $0°0
" L9°859T = edofs  zo'T 9€5T zE° L T 05 20°0
(Buy puncd kX% “faTay SutL Amﬂ.__|1ﬂa.._u.. 33.[% A dﬂqmﬂq.
Junoury yead uoTIUs3lay Junowy uot3oafur uotT3IeIIUSSU)

splvpurls UOTIRIQITED

TU S0°0 = SUMTOA UOTIOB[UT JIdH = ‘A
(ATuo ss1dwes peT13T310] I03J) TW T = UOTINTOS UOTIBOTITIIOL JO awnfoa = "%
: T 00T = POSN JUSATOS UOTIDRIIXS JO SUMTOA = A

$4'TT = 2INISTOW § = w
07€°H°II UOTIDdS UT PITTRISP SUOTIRINOTED SYI UT pasn ale pue soidwes TI® O3 UCUMOD 8IP SanTea asayy

58 9v8 L'Pl £92ve e L LTG0 0S 0°06 oo‘oz 00071 OETYA
B8 588 vral Zirse AN L1000 0s 0°08 00°o02 0001 6CTYA
¥8 1°78 9T L LTLTT TE"L S80°0 0t 0°88 00702 00T BTTYA
6L Z°6L 069 S82TT TE'L L8O 0 0T 0°06 00702 00T LTTYEA
oL 00" L 18°'T 0see TE'L 91Z"0 (7 0°68 0 oc 0T 9ZTYA
TL Pi°L ES'T t£8ET oe° L ¥1Z°0 ¥ §°88 0o0-02g 0T STTEA
89 Z8° 9 BY'T B6CZ CE L LT1Z°0 ¥ 5768 00°0¢g 0T PTIVA
€L ZE'L 8S°1 LLve 4 LTZ 0 ¥ 5" 68 00°oc 0T £TIVA
- 0t > z > 0 - 0tz 0 4 098 zo'oz (Toxzucd)} 0 zzZI¥A
- . 0T > z > 0 - £ET'0 ¥ 0" €6 00°'0Z (quetq) ¢ TZIYA
A13A005Y Tqaay [g5129) B3Iy (uTay 167 Ty Ty 12 Tqaay IpPSD
% puncg punog yead Clliadv *fur sumToa aumToa e fab o PappY aTdues
snpIsay 83jATeUY UoT3uU233y IM Teutrd  3onbITY 3ybism  aunouy
atdues  (IA) ("A) a1duweg
6¥8V62-¥DO

NANTOO NO  TII0OS ¥J0X MEN QAIATLH0d d0d YIvd X9aA0ad aONY NOILVHEITYD "XI J19vl

$3

Page 53

Ciba Study No. 376-96



AG-666
Page 48 of 78

TABLE X. SUMMARY DATA FOR FORTIFIED SOIL: C18 COLUMN

% Recovery for GS-2319%9

Fortification
Level (ppb) California

10 78

10 90

10 87

10 90

10 79

10 82

10

100 100

100° 108

100 105

100 92

1000 92

1000 90

1000 100

. 1000 96

Average 92
Standard Deviation 9.1
% Relative Std. Dev. 9.9

* Uncharacteristic low recovery.

calculations with an asterisk.

Georgia New York
73 85
89 69
120 110
89 119
89 .
100
101
66 86
50% g9
72
75
85 S50
87 82
85
. g8
85 (87)* 91
16.4 (13.8)* 15.9
19.4 {(15.9)* 17.5

This sample was omitted from statistical

Pooled Recovery Data for all Soils by Fortification Level

10 ppb
Average 91
Standard Deviation 14.7
% Relative Std. Dev. 16.1
Range 69 - 120
Number of Samples 17

100 ppb 1000 ppb
84 (88)* 90
18.5 (14.8)* 5.4
21.9 (16.8)~* 6.1
50 - 108 82 - 100
10 10
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TABLE X. SUMMARY DATA FOR FORTIFIED SOIL: C18 COLUMN
{cont.) -

% Recovery for CGA-294849

Fortification } )
Level (ppb) California Georgia ’ New York
10 93 103 69
10 82 89 69
10 ] 92 96 79
10 82 89 72
10 - 77 89 -
10 75 84
10 . 75 . 87
10 89 87
100 S0 90 83
100 ’ 79 73 76
100 . 84 87 . -
100 84 g2
1000 93 90 86
1000 89 88 86
1000 96 84
1000 , 92 87
Average 86 88 78
Standard Deviation 6.9 6.3 7.1
$ Relative Std. Dev. 8.1 7.2 9.2

Pooled Recovery Data for all Soils by Fortification Level

10 ppb 100 ppb 1000 ppb
Average g4 83 89
Standard Deviation 9.2 5.6 3.7
% Relative Std. Dev. 11.0 6.8 4.1
Range 69 - 103 73 - 90 B4 - 96
o

Number of Samples . 20 10 i
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TABLE XI. SUMMARY DATA FOR FORTIFIED SOIL: CN COLUMN

% Recovery for G5-23199

Fortification
Level (ppb} California Georgia New York
10 11z . 89 - 154%*
10 99 96 ’ 50+
10 87 78 108
10 100 120
100 : 101 72 . 86
100 96 78 82
1000 ' 117 . 84 83
1000 111 83 79
Average . 103 85 95 (93)~*
Standard Deviation 10.5 8.5 31.5 (16.9)~*
% Relative Std. Dev. 10.2 11.2 33.0 (18.1)*

* Statistics with these samples omitted. Uncharacteristic recovery values
for unknown reason.

Pooled Recovery Data for all Soils by Fortification Level

10 ppb 100 ppb 1000 ppb
Average 899 (99)~* 86 93
Standard Deviation 26.1 (13.2)* 11.0 16.6
% Relative Std. Dev. ., 26.3 (13.3)* 12.8 ‘ 17.8
Range 50 - 154 72 - 101 79 - 117
Number of Samples 11 6 6
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. TABLE XT. SUMMARY DATA FOR FORTIFIED SQOIL: CN COLUMN

% Recovery for CGA-294849

Fortification
Level (ppb) California Georgia New York
10 62 84 73
10 70 75 68
10 61 46* 71
10 50 70
100 L , 79 81 79
100 93 ' 70 84
1000 100 74 88
1000 97 71 85
Average 80 76 77
Standard Deviation 16.6 5.6 7.7
% Relative Std. Dev. 20.6 7.4 10.0

* Samples went teo dryness during rotary evaporation resulting in low
recoveries. Samples will not be used for statistical calculations.

Pocled Recovery Data for all Soils by Fortification Level

10 ppb 100 ppb - 1000 ppb
Average 70 81 86
Standard Deviation 6.9 7.5 11.8
% Relative Std. Dev. 9.8 9.3 13.7
Range , 61 - 84 70 - 93 71 - 100
Number of Samples . 9 6 6

Ciba Study No. 376-96
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FIGURE 1. CHEMICAL NAMES AND STRUCTURES

0

o
H;
GS-231989

CAS Name: 6~Methyl-1,2,4-triazine-3,5(2H, 4H)-dione
CAS No.: 932-53-6

0
\N/H\N,Nﬂz

I
N

H

O
H;

CGA-294849
CAS Name: 4-Amino-6-methyl-1,2,4-triazine-3,5(2H,4H)-dione
CAS No.: 16077-52-4 '

0 /O
H _N N
\NLN <CH

|
N&
H;
CGA-215944
CAS Name: (E)-4,5-Dihydro-6-methyl-4-[(3-pyridinyl

methylene)amino]-1,2,4-triazin-3 (2H) ~one
CAS No.: 123312-89-0
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FIGURE 2. AG-666 FLOW DIAGRAM FOR SOIL

Weigh 20 gram soil sample. Fortify, if necessary.
Add 100 mL of 20% water/methanol.
Reflux extract for one hour.
Centrifuge and filter sample.
Measure and record volume of filtered extract.

U

Remove methanol from sample via rotary evaporation until
approximately 20 mL remains.
Basify sample with ammonium hydroxide.
Pass through SAX SPE.
Collect non-retained fraction in round bottom flask.

\

Remove methanol from sample via rotary evaporation until only
water remains. Do not permit to go dry. Ensure 5-10 mL of
water is present in sample.

Acidify sample with formic acid.

Pass through C18 SPE piggybacked to a SCX SPE.

Collect non-retained fraction in round bottom flask.

U

Remove all solvent via rotary evaporation until only 3-5 mL of
water remains. Do not permit to go dry. :
Add approximately 5 mL of methanol, swirl and transfer to a
pre-calibrated concentration tube.

Remove solvent via rotary evaporation until approximately
2-3 mL of water remains.

Dilute sample with water to 4-mL mark, or more for samples
with high level residues.

\

Analyze by HPLC with UV detection.

Ciba Study No. 376-96
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FIGURE 3. TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS
Ccls ANALYTICAL COLUMN

CberGaigy Muitichrom 20 (Q)
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12 Mﬁmu
no F
08 F
f =
108 F &
F g
e | < 3
5 " o
E w2 f : © &
-y - o
< "
§ owof s P /\
= : \or e 4 it 1 ) afla et | | R o o
98
96 : [ & L " " L " L L & " L : " 1
a0 15 a0 45 60 75 a0 105
Tirrs (inutes)
Standard: 2 ng Injected
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FIGURE 3. TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS

Intensity (mV)

Intensity {mV}

Cl8 ANALYTICAL COLUMN (cont.)

- CerGeigy Muttichrom 20 ()
Aralysis Nare : [376-96) 62 CACH 71
Sercd 100 ng Bc2 Acxpired on 16-4AN1907 & 1257
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' Ciba Study No. 376-96
Page 61

A



FIGURE 3.
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:

Cl8 ANALYTICAL COLUMN (cont.)

CkaGeigy Miticrom20(Q)
Arelysis N ; [376-96) €2 CACIBC2 16,1,
Sarcrd 1000 rg Acpiredon 16AN997 2t 16:11
Mitichram

<D
R 3

3 =
[ & @
: o @
[ o
a6 15 30 a5 “e0 75 T T

Tirre (rrirutes)

Standard: 100 ng Injected
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FIGURE 4.

Intensity (mV)

Intensity (mv)

Arelysis Narre: [376:05 62CACIBC231.
AMOIEE VALIC  Bak
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TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED

CALIFORNIA SOIL: C18 ANALYTICAL COLUMN

ChoaCeigy Mitichom20 ()

Axired on 16 JAN1957 &t 11:20

"2 Mitichreorn
1o |
108 F
0 F 3
[ n
104 F l o
w
! L]
102 -
120 5*~m~wu)
98
[ 1 . . N . . . . . . . N
%46 15 ab 43 ab 73 ab 10&
Time{rirutes) '
Sample Code: VALI1C, Method Blank
CiaGrigy Miichrom20{Q
Arelysis Name: [376-05) €2 CACIBC241,
Mifidron

Il N i L . " L N i | . i ] " i [l

GS-23199

15 a0 45 60 75 a0
Tirve (rrinutes)

~ Sample Code: VAL2C, Soil Control
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FIGURE 4. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
CALIFORNTIA SOIL: Cl8 ANALYTICAL COLUMN (cont.)

Ctar-Geigy Miichram20(Q)
Arelysis Ne: (7695 62 CACIEC25.1.

AMAOIES VASC  Fecovery Aogireden 16JANASSY a2 1208

106 iticvon
104 F
02 F
: 3
i g 8
t}| o0
o 3 5
s o o
E o5 F
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E .
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ao : 3 M L 4 " 1 & i L n i 1 n M 1 " 4 1 P A 1
ao 15 ao 45 60 75 a0 105
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Sample Code: VAL7C, Soil + 100 ppb
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FIGURE 4. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
CALIFORNIA SOIL: Cl18 ANALYTICAL COLUMN {cont.)

CieGigy MISATam20(Q)
Arelysis Nao: (37695 €2 CACIEC2 13 1.

AMOTES VASC  Recovery Accpired on 16, AN-1997 ot 1523
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§ 120 F
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1Qo o 4 L ] I. " i " " P, 2 M M L " L
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. ‘ Tive {intes)
. Sample Code: VAL6, Soil + 10 ppb

Example of late-eluting interference when column has gone bad
‘ or improperly cleaned between injections.
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FIGURE 5. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED

[ntensity (mV}

Intensity (mV)

GEORGIA SOIL: Cl18 ANALYTICAL COLUMN

] Clba-Gaigy Mutichrem 20 ()
Aralysis Nomn ; [376-06] 62 GAC1EB1,3,1.
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FIGURE 5. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
GEORGIA SOIL: C18 ANALYTICAL COLUMN (cont.)

Che-Ceigy Muttichrom 20{Q)
Arelysis Name : [376-05) &2 GACTEBI 51,
AMVIESS VALISB  Fecowry Acyiredon 16-CEC-19686 2t 19.01
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FIGURE 5.
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TYPICAL CHROMATOGRAMS FOR CONTRQOL AND FORTIFIED
GEORGIA SOIL: (18 ANALYTICAL COLUMN (cont.)

1]

Cta-Geigy Miichom 20 ()
Aralysis Name: [376-96) 62 GAC18B1,13,1.
FANMDIEOS VALIGR  Fecowery Acquired on 18-DEC- 1906 a8 22 14
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[ @
3 &
! 3
[ & @
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F 8 2
[ 0
- (O]
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L L " T v 1T T y - Pl R
15 ao 45 80 75 80 105
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Sample Code: VAL19B, Soil + 1000 ppb
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FIGURE 6. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
NEW YORK SOIL: C18 ANALYTICAL COLUMN

Cha-Geigy Mitichem 20{Cy

Arglysis Name: [376-96) 2 NYC18-1.3 1.

AMOIEES VA1  Bark Acruired on 31-DBC-1996 of 14:47
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TYPICAL CHROMATOGRAMS FOR CONTRQL AND FORTIFIED

NEW YORK S50IL:

Cl38 ANALYTICAL COLUMN (cont.)

‘ Ciba-Geigy Mutichrom 20/(0)
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FIGURE 6. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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NEW YORK SOIL: Cl18 ANALYTICAL COLUMN {cont.)

Ciber-Ceigy Mutichrom 20 (O
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS :

CN CONFIRMATION COLUMN
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FIGURE 7. TYPICAL: CHROMATOGRAMS FOR ANALYTICAL STANDARDS

Intensity (mV)

Intensity {mV}

CN CONFIRMATION COLUMN {cont.)
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:
CN CONFIRMATION COLUMN (cont.).

Qlba-Geigy Mutidrom 20 ()
Ardlysis Name : [376-05) 60 CACNC1,14,1,
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FIGURE 8. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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CALIFORNIA SOIL: CN CONFIRMATION COLUMN
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FIGURE 8. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
CALIFORNIA SOIL: CN CONFIRMATION COLUMN {(cont.)

CiberGeigy Miichrom 20(Q)
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TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED

CALIFORNIA SOIL

: CN CONFIRMATION COLUMN {(cont.)

Cbe-Geigy Maftichom 20(Q

Arclysis Nama: [376-56) 69 CACNG-1,12.1.
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FIGURE 9, TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED

Intensity {mV)

Intensity (mV)

114

12

11.0

© 108

108 |

104

GEORGIA SOIL: CN CONFIRMATION COLUMN

Qb Geigy Miivem20(3)

Analysis Nerre ; [376-96] 69 GACNB1,31.

RMO1606 VAL11IB  Bark Acqired on 260851986 a 1500

T T
G5-23199
¢ ~

0z F
0o E
ag . — 1 — 1l | I | a1l . N | —_—l " -
0o 10 20 a0 40 50 60 7.0 80 Q0
Time (rrintes) g

14 E
ﬂ25
.
0s
mef
m4:

102 |

100

Sample Code: VALl1lB, Method Control

ClberGeigy Michem 20(Q)

Ardlysis Nerme : [376:96] 69 GACNB1.4,1.
RAMLIESS VALIZB  Contrd

Accpived on 260EC 1596 6 1520

@
o
=2
]
o
w
o

" L " " " - " 4
30 40 &0 &0 70 a0 90
Tirre (mirutes) '

Sample Code: VAL12B, Soil Control

Ciba Study No. 376-96
Page 78

7Y



FIGURE 9.

Intensity (mV)

Intensity (mV)

1.4

112

AG-666
Page 73 of 78

TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED

GEORGIA SOIL: CN CONFIRMATION COLUMN {cont.)
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FIGURE 9. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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FIGURE 10. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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FIGURE 10. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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