















































RMS: Spain Thiabendazole Document I11-A

Section A4.1/01 Analytical Methods for Detection and Identification
Ideniification of the active ingredient
Title of the Study: Analytical Method AW-207/1-Thiabendazol-Content by HPLC
chromatography

An analytical method (including validation) has been developed for determination of thiabendazole (MK
360)

Analytical Method AW-207/1 (Dull, 1998)
Validation Rep. N° 72794 (Dull, 1999)
Determination of active substance:

The active substance MK 360 is determined by liquid chromatography on a reversed phase C-18 column
using UV detection at 254 nm. Quantification is done by comparison of peak areas to those of a reference
solution.

Validation of the method:

Specificity: established; no interference between MK360, solvent and the organic by-
products

Recovery: The recovery was tested using 3 weights of the active substance Range: 75 %,
100 % and 125 %o of prescribed weight
The following mean value was found: 99.6 %

Linearity: The linearity was tested using 5 weights of the active substance. Range: 50 %,

75 %, 100 %, 125 % and 150 % of prescribed weight

The coefficient of variation was calculated to be 0.99998,

Accuracy: The accuracy of the method is established based on the findings for specificity,
recovery and linearity.

Precision: The precision of the method is established based on the findings for
repeatability and ruggedness.

Repeatability: The repeatability was determined with 5 individual subsamples of the same
batch of MK360.

Srel - 0.32 %

Ruggedness: Mean value of repeatability study: 99.5 %
Mean value of second laboratory: 99.4 %

Conclusion: The method is suitable for the specific and accurate determination of MK 360

with a good precision.

Compliance with GLP principles: Yes

Section 4: Analytical Methods for Detection and Identification Page 2 of 26












RMS: Spain

Thiabendazole Document I11-A

98/8 Doc I1IA section 4.1/03

Analytical methods for the determination of pure active substance and, where

No. appropriate, for relevant degradation products, isomers and impurities of active
substances and their additives (e.g. stabilisers)

91/414 Annex 1I Analytical methods for determination of active substance

Point addressed 4.1/03;

Title of the Study: HPLC method for the determination of Thiabendazole in

simulated tank mixes, technical Thiabendazole and formulated
Thiabendazole

Dossier Reference: 4.1/01,
Method number: M-021
Author: Robert F. Peterson, Jr.

Name and address of testing

facility:

Merck Research Laboratories, Hillsborough Road, Three Bridges,
New Jersey 08887-0450, USA

Test substance: Thiabendazole
Date of issue: Analytical method: December, 1998
Validation: December, 1998
Compliance with GLP: [ X] Yes
[ ] No, butcomplies with sound scientific principles
Reliability indicator 1

Test Sytems/ Findings

The total amount of thiabendazole is determined by HPLC using the external standardisation
technique. The sample is dissolved in acetonitrile or methanol and analysed by ion-exchange
chromatography for thiabendazole using UV detection at 305 nm. The precision (standard
deviation/mean) of the assay was shown to be 1.8 - 3.9% for technical and formulated material.
The standard calibration curve was shown to be linear over a range of concentrations (6-35 p
g/ml). The method is considered adequate for analysing the technical material, formulations of
the active substance and tank mix suspensions of thiabendazole.

1.2 Title

1.3 Report No.

1.4 Lab. report No.
1.5 Cross reference
1.6 Authors

1.7 Date of report

1.8 Published

2.1 Testing facility

22 Dates of
experimental work

HPLC method for the determination of Thiabendazole in simulated
tank mixes, technical Thiabendazole and formulated Thiabendazole

Method of Analysis M-021

not applicable

4.1/01

Robert F. Peterson, Jr., Research Fellow, Merck & Co., Inc.

The final method report is still undergoing Merck Quality Assurance
review.

no

Merck Research Laboratories, Hillsborough Road, Three Bridges,
New Jersey 088387-0450, USA

18 September 1992 to 21 December 1992
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98/8 Doc II1A section 4.2/01 Analytical methods including recovery rates and the limits of determination for
No. the active substance, and for residues thereof, and where relevant infon the
following:
(a) Soil
91/414 Annex 11 Analytical methods for determination of residues — residues in soil
Point addressed 422/01&
03 & 05
Title of the Study Analytical Method: HPL.C Method for the Determination of
Thiabendazole and Benzimidazole in Soil.
Dossier Reference: 4.2.2/01
Method Numbers: 37853M
Author: Jim Fieser, Chemist II, Field and Analytical Chemistry
Programs, ABC Laboratories, Inc.

Name and address of the testing Analytical Bio-Chemistry Laboratories, Inc., Field and
facility: Analytical Chemistry Programs, 7200 E. ABC Lane, Columbia,
MO 65202-8015, USA

Test Substance: Thiabendazole
Date of Issue: 4 April 1994
Compliance with GLP: [X] Yes
[ ] No,but complies with sound scientific principles
Reliability indicator 1

1.2

1.3
1.4
1.5
1.6

Test System/Findings

The analytical method can be used to determine residues of thiabendazole and the metabolite
benzimidazole in soil. The soil sample is extracted with methanol/KOH followed by a second
extraction of the residue with dimethylformamide/HC, then partitioned into ethyl acetate and the
extract purified by a series of acid/base liquid-liquid partitions. Ethyl acetate is evaporated, the
residue dissolved in aqueous acetic acid and the solution analysed by HPL.C on a C-8 column
cluting with methanol/water (60/40) containing 0.1% ammonium acetate. Detection is by
fluorescence.

Recoveries over the fortification at 0.01-1 mg/kg are in the range 80-92% (overall average
recovery of 87%) for thiabendazole and 86-99% (overall average recovery of 92%) for
benzimidazole. LOD of the analytical method for thiabendazole and benzimidazole in soil is 0.01
mg/kg and the limit of detection of 0.005 mg/ke.

Title Analytical Method: HPLC Method for the Determination of
Thiabendazole and Benzimidazole in Soil.

Report No. 92530

Lab. report No. 37853M

Cross reference 4.2.2/01

Authors Jim Fieser, Chemist II, Field and Analytical Chemistry Programs,
ABC Laboratories, Inc.

Brian Jacobson, Team Leader/Study Director, Field and Analytical
Chemistry Programs, ABC Laboratories, Inc.
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12 Test system Test object:
Extraction:
Analysis:
Confirmation:

13 Findings Limits of detection:

Limits of quantitation:
Fortification levels:

Recovery:

Number of observations:

Coefficient of variation:

Interferences:

soil

by shaking the soil sample (20 g) in 1:1
6N hydrochloric
acid/dimethylformamide (DMF). The
extract 1s filtered into a separatory
funnel and buffered to slightly basic pH
with sodium hydroxide and sodium
carbonate. The basic extract is then
partitioned against cthyl acetate threc
times, and the combined ethyl acetate
extracts rotary evaporated to near
dryness (about 1 mlL. DMF remains).
The residue is dissolved in 10% acetic
acid in water.

by  reversed-phase  HPLC  with
fluorescence detection.

The identity of thiabendazole and
benzimidazole residues is confirmed by
comparison of the chromatographic
retention times of thiabendazole and
benzimidazole in the final sample
solution to the chromatographic
retention times of thiabendazole and
benzimidazole in the reference standard
solutions.

0.005 mg/kg
0.01 mg/kg
0.01 mg/kg to 1 mg/kg

Thiabendazole: 80 to 92%, overall
average: 87%

Benzimidazole: 86 to 99%, owverall
average: 92%

Method recovery values from fortified
samples analyzed concurrently with field
samples are also reported. The overall
average recoveries for Thiabendazole and
Benzimidazole were 80 + 8.7% (standard
deviation) and 82 £+ 7.3% (standard
deviation), respectively (n = 59).

7

Thiabendazole: 5.4%
Benzimidazole: 4.5%

from sample matrices for control samples
and reagents were < 0.01 mg/kg
(estimated) apparent TBZ and apparent
Benzimidazole
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98/8 Doc IIIA section 4.2/03 Analytical methods including recovery rates and the limits of determination for
No. the active substance, and for residues thereof, and where relevant inon the
following:
(c) Water
91/414 Annex I Analytical methods for determination of residues — residues in water
Point addressed 423/ 1 &
02 & 03
Title of the Study Fluorescence Method for the Determination of Thiabendazole
in Water
Dossier Reference: 4.2.3/01, 4.2.3/02 (validation), 4.2.3/03 (validation surface water)
Method Number: Method of Analysis M-042
Author: Joshua . Justin
Name and address of the testing Merck Research Laboratories, Agricultural Department, Rahway,
facility: New Jersey 07065, USA
Test substance: Thiabendazole
Date of 1ssue: 27 April 1988
Compliance with GLP: [ 1 Yes
[ X] No, but complies with sound scientific principles
Reliability indicator 1

1.2

1.3
1.4
1.5
1.6
1.7
1.8
2.1

22

Test System/Findings

The analytical method is designed to monitor thiabendazole residues in groundwater and drinking
water at residue levels as low as 0.05 pg/ke (0.05 pg/l). One litre of water, buffered to pH 7, is
extracted with methylene chloride. The methylene chloride is evaporated and the residue
partitioned between ethyl acetate and 0.1N HCIL. Thiabendazole in the aqueous solution is
determined spectrofluorometrically using an excitation wavelength of 306 nm and an emission
wavelength of 360 nm. Thiabendazole recovery values obtained during method validation from
control water samples fortified with 0.05 pg/ke to 0.5 pe/ke thiabendazole ranged from 88-106%
(average recovery of 93%). LOD of the method for thiabendazole is 0.05 pg/kg and the
estimated limit of detection of about 0.02 pg/kg.

Title Fluorescence Method for the Determination of Thiabendazole in
Water

Report No. Method of Analysis M-042

Lab. report No. not applicable

Cross reference 4.2.3/01

Authors Joshua 1. Justin, Agricultural Fellow, Merck & Co., Inc.

Date of report 27 April 1988 (Reformatted 13 September 1994)

Published no

Testing facility Merck Research Laboratories, Agricultural Department, Rahway,
New Jersey 07065, USA

Dates of

experimental work 13 June 1989 (Method validation)
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13 Findings
Dose level Average in urine Average in feces Total 14C
as percent of dose as percent of dose climinated in
48 hours

(mg/kg) %) %) %)

26 67 26 93

418 53 12 65

At low dose, most of the 14 was eliminated in the first 24 hours after administration.

At high dose, there was a lag period and the elimination of l4¢c peaked on the second day after

administration.

*  The presence of 14C.TBZ in the feces in the high dose group suggests that the system for
absorption was overwhelmed.

urine.

At the low dose level, the compound was absorbed, metabolized, conjugated and eliminated in

At the high dose level, the compound was not completely absorbed and some parent
compound passed through the gastrointestinal tract without being metabolized.

Results:
1.

14 Statistics

Disposition. When Thiabendazole was administered orally at doses of either 25 or
400 mg/kg about 70% was absorbed from the gastrointestinal tract and was
eliminated through the urinary tract. The design of the study did not determine
whether the portion eliminated in the feces had been absorbed.

7 days after treatment, concentrations of residue were higher in some tissues than
others. The residue which was present in tissues was not easily extracted. The use
of ethanol, ethanol:water and dilute acid extracted minor portions of the residue.
Residue levels in the low dose group ranged from 0.40 to 0.68 ppm and in the high
dose group from 6.7 to 11.8 ppm.

The fate of the compound was not influenced by dose level. At both the high and
low dose level the elimination patterns were similar. The average recovery of the
14C-Thiabendazole administered to rats was 96.3%.

The fate of the compound was not influenced by continuous exposure to the
compound. The amount of compound absorbed and eliminated did not change and
the concentration of residues in tissues did not change.

Metabolism of the compound was found to be similar to that previously described in
the scientific literature. At the low dose level, thiabendazole was almost
quantitatively oxidized to form 5-hydroxythiabendazole, followed by conjugation to
form the glucuronide and the sulfate of the 5-hydroxy metabolite. At the high dose
level the ability of the animal to absorb the compound was overwhelmed and some
of the parent compound was climinated in the feces.

none

15 References to
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(calculated), total potassium, glucose, sodium, inorganic
phosphate, cholesterol

Urinalysis: colour and appearance, pH, glucose, ketones, urobilinogen,
blood, volume, specific gravity, protein, bilirubin, microscopy
of centrifuged deposit, nitrite

samples collected during weeks 6 and 13 from 10

animals/sex/group

Gross pathology: all animals were fasted overnight and killed by carbon dioxide
asphyxiation followed by exsanguination from the abdominal
aorta.

Organ weights: all animals, fasted body weights of the following organs

dissccted free of fat: adrenals, brain, heart, kidneys, liver, lungs,
ovaries, pituitary, prostate, spleen, testes, thyroids and
parathyroids (lobes weighed together), uterus.

Paired organs were weighed separately, but reported together.

Organ weights relative to body weight and relative to brain
weight were calculated for all animals.

13 Findings

Dosages 0-25-100 - 400 mg/kg/day

clinical signs all doses: increase in alopecia/thin fur (2/2, 2/4, 5/10 in
males/females in 25, 100 and 400 mg/kg/day,
respectively)

Feed intake 100, 400 mg/kg/day: dose-related decrease in feed
intake

Mortality 400 mg/kg/day: no mortality

Body weight development 100, 400 mg/kg/day: dose-related decrese in body

weight gain (~11-14% and ~31-46% in both sexes for
100 and 400 mg/kg/day, respectively)

Haematology 100, 400 mg/kg/day: slight decrease in erythron
(approx. 10%)

Clinical chemistry (blood) 400 mg/kg/day: increases up to 2-fold control values

found in serum cholesterol

Urinalysis 400 mg/kg/day: slight decrease in pH levels, slight
increase in bilirubin, urobilinogen and nitrite levels.

Also darker colour urine.

Gross pathology Focal darkening in areas of the stomach in a few mid
and high-dose rats. Depressed and thickened areas in

the stomach - high dose females.

Organ weights 100, 400 mg/ke/day: weight changes in stomach, liver,
spleen, thyroid and kidney
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Clinical biochemistry:

Urinalysis:

Gross pathology:

Organ weights:

13 Findings

skeletal muscle, spinal cord (cervical, thoracic, lumbar), testes,
thymus, tongue, trachea, urinary bladder, uterus (horns and
body).

In addition, testes, epididymides and prostate for all male dogs
and the gallbladder, liver and kidneys for all dogs as well as all
gross abnormalitics were examined.

blood urea nitrogen (BUN), total protein, alkaline phosphatase
(AP), glutamic pyruvic transaminase (GPT), glutamic
oxaloacetic transaminase (GOT), albumin, A/G ratio
(calculated), total bilirubin, chloride, calcium, potassium,
glucose, sodium, inorganic phosphate, cholesterol, creatinine

colour and appearance, pH, glucose, ketones, urobilinogen,

blood, volume, specific gravity, protein, bilirubin, microscopy
of centrifuged deposit, nitrite samples collected during weeks 4,
8 and 12 from all dogs

all animals were fasted prior to schedules termination. Dogs
were killed by an intravenous injection of sodium pentobarbital,
followed by exsanguination from the axillary or femoral
arteries For each animal, necropsy consisted of an external
examination, including identification of all clinically recorded
lesions and a detailed internal examination.

all animals, fasted body weights of following organs dissected
free of fat: adrenals, brain, heart, kidneys, liver, lungs, ovaries,
pituitary, prostate, spleen, testes, thyroids and parathyroids
(lobes weighed together), thymus, uterus.Paired organs were
weighed separately, but reported together. Organ weights
relative to body weight and relative to brain weight were
calculated for all animals.

Dosages

0-35-75-150 mg/kg/day

Clinical signs

dose dependent incidence of emesis in groups 3
and 4. Group 4 males and females exhibited salivation from
drug week 2. No salivation in groups 1 or 2.
Abnormal feces seen in animals from all groups
and sexes. The frequencies observed for
abnormal feces in each group were not considered
to be related to treatment.

1 group 4 dog demonstrated head shaking, head
tilt and loss of co-ordination during drug week 2.
As there was no apparent progression of these
signs, they were considered unlikely related to
treatment.

In control and/or treated groups, other clinical
signs included minor skin lesions, redness and
swellings and ocular discharge

Section 6: Toxicological and Metabolic Studies
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Feed intake

during the first week of treatment, food
consumption was reduced in both males and
females from all groups, except for group 2 males.
By Drug Week 3 food consumption was similar to
controls.

Mortality

no deaths during the course of the study

Body weight development

during the first 2 weeks of treatment, animals had
access to food for only 1 hour after treatment,
slight reductions in weight gain were found in all
treated groups. After the feeding regimen was
changed in Drug Week 3, there was a marked
improvement in the mean weight gain. Weight gain
was considered similar for control and treated
animals.

Ophthalmoscopy

no abnormalities of the eyes

Cardiovascular studies

no adverse or treatment-related effects

Hematology

the mean red blood count for the group 4 animals
were low compared to controls during drug week 4,
were still lower during drug week 8, but at drug
week 12 the results were similar to controls.
Decreases in red cell count may be related to food
intake.

Erythrocyte values for groups 2 and 3 were
considered similar to controls.

Other hematological parameters showed intergroup
differences, but none were seen consistently or
considered to have enough magnitude to indicate
reaction to treatment

Clinical chemistry

no changes that indicated any effect of treatment

Urinalysis

no adverse effect attributable to treatment

Gross pathology

no gross findings which could be attributed to
treatment

Organ weights

no treatment-related changes

Histopathology

gallbladder - very slight to slight cytoplasmic vacuolation of the
epithelium in the mid- and high-dose groups

Conclusions:

14 Statistics

Emesis at doses of 75 and 150 mg/kg/day.

Decreased erythrocyte parameters at 150 mg/kg/day in weeks 4 and 8
which may have been related to transient decreases in food
consumption.

The NOEL in this study was determined to be 35 mg/kg/day.

Individual data including body weights, food consumption,
hemograms (excluding non-segmented neutrophils, monocytes,
cosinophils and basophils of the WBC differentials) and clinical
biochemistries were subjected to calculation of group mean values
with standard deviations. For hemograms and clinical biochemistries,
the data for males and females were combined to obtain the mean and

Section 6: Toxicological and Metabolic Studies Page 48 of 138












RMS: Spain Thiabendazole Doc [I-A

count, mean cell hemoglobin, mean cell hemoglobin

concentration, mean cell volume, platelet count

Clinical chemistry: alanine aminotransferase, albumin, albumin/globulin ratio,
alkaline phosphatase, aspartate aminotransferase, blood urea
nitrogen, calcium, chloride, creatinine, globulin, glucose,
inorganic phosphorus, potassium, sodium, total bilirubin, total

cholesterol, total proteimn, triglycerides

Urinalysis: appearance, bilirubin, glucose, ketones, microscopic
examination of sediment, occult blood, protein, specitic gravity,

volume
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13 Findings

SURVIVAL/ADJUSTED SURVIVAL
14-WEEK DIETARY TOXICITY STUDY IN RATS

Dose! / Start 1 2 3 4 5 6 7 8 9 10 11 12 13
Sex

OM| 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10

10M| 10/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10 9/10

40M| 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10

160 M| 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10

320M | 10/10 10/10 10/10 10/10 10/10 10/10 9/9 9/9 9/9 9/9 99 9/9 99 9/9

OF | 10/10 10/10 10/10 10/10 10/10 10/10 9/9 9/9 9/9 9/9 9/9 9/9 9/9 9/9

10F | 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 99

40F | 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10

160F | 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10

320F | 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10 9/9

! in mg/kg

2 "M is Male, "F” is Female
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SUMMARY INCIDENCE OF CLINICAL SIGNS - 14-WEEK DIETARY TOXICITY STUDY IN RATS

males females
OBSERVATION group 1 group 2 group 3 group 4 group 5 group 1 group 2 group 3 group 4 group 5
hunched 0 0 0 0 0 0 0 1 0 0
thin 0 0 0 2 2 0 1 il 0 0
teeth cut il 1 0 0 il 0 0 0 0 0
malocclusion 1 0 0 0 1 0 0 0 0 0
few or no feces 0 0 0 0 0 0 0 I 0 0
low body temperature 0 0 0 0 0 0 0 1 0 0
alopecia® 1 ik 1 2 2 1 1 ik 2 2
soresd 1 i 1 1 3 0 1 0 0 1
bloody crust® 0 0 0 1 2 1 0 0 0 1
lacrimation I 0 0 1 2 0 0 I 1 0
chromodacryorrhea 2 0 0 1 0 1 2 il 0 1
exophthalmus i 0 0 1 2 0 0 i 0 0
red 1 0 0 0 0 0 0 0 0 1
pale 0 0 0 0 0 0 0 1 0 0
swollen® 1 0 0 0 il 0 0 0 0 0
necrotic’ 0 0 0 1 1 0 0 0 0 0
missing® 1 0 0 0 1 0 0 0 0 0

various body locations
nose, paws, eye

paw, inguinal area(s)
body

paw, face

eye

digit, eye

m om0 o o oW
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