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FREEDOM OF INFORMATION SUMMARY

1. General Information

New Animal Drug Application Number: 140-833
Sponsor: Merck Sharp & Dohme Research Laboratories
Division of MERCK & CO., Inc.
P. 0. Box 2000
Rahway, New Jersey 07065
Generic Name of Drugs: Ivermectin and clorsulon

Trade Name: IVOMEC-F~ Injection For Cattle

Marketing Status: Over-The—Counter (OTC)

2. Indications For Use

IVOMEC-F Injection For Cattle is indicated for the treatment
( and control of the following species of gastrointestinal
4 nematodes, lungworms, liver flukes, grubs, sucking 1ice, and
mange mites of cattle.

Gastrointestinal nematodes (adults and fourth-stage larvae):

Haemonchus placei

Ostertagia ostertagi (including inhibited Lg)

0. lyrata

Trichostrongylus axef

T. colubriformis

Cooperia oncophora

C. punctata
C. pectinata

. Bunostomum phlebotomum
Nematodirus helvetianus (adults only)

N. spathiger (adults only)
Oesophagostomum radiatum

Lungworms (adults and fourth-stage larvae):

Dictyocaulus viviparus
Liver Flukes (adults only):

Fasciola hepatica
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Cattle grubs (parasitic stages):

Hypoderma bovis
H. lineatym

Sucking Lice:

Linognathus vitulf
Haematopinus eurysternus
Solenopotes capillatus

Mites:

Psoroptes ovis (syn. P. communis var. bovis)
Sarcoptes scabiei var. bovTs

3. Dosage

a. Form: A ready-to-use sterile formulation containing 1%
fvermectin and 10% clorsulon.

b. Route Of Administration: Subcutaneous injection only.

€. Recommended Dosage: 1 ml of formulation (containing
10 mg ivermectin and 100 mg clorsulon) per 50 kg, or
200 mcg fvermectin and 2 mg clorsulon per kg.

4. Effectiveness

Clorsulon given in combination with ivermectin by the subcu-
taneous route is shown in the following trial summaries to
be effective against adult Fasciola hepatica and not to
interfere with the efficacy or spectrum of ivermectin. Dose
selection was determined in five titration trials using
clorsulon in IVOMEC Igjection vehicle. Six '
dose-confirmation trials using clorsulon alone and in
combination with ivermectin (formulated in IVOMEC Injection
vehicle) also were conducted.
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a. Dose Determination

Five dose-titration trials were conducted using clorsulon
formulated in IVOMEC Injection vehicle. These trials
were directed at 8-week-old F. hepatica since immatures
are less susceptible to clorsulon than are adults.
Efficacy in these trials against the immatures was 70% or
less at 2 mg/kg and 94% at 4 mg/kg. Earlier, clorsulon
formulated in a different vehicle resulted in 68%
efficacy at 2 mg/kg against 8-week-old F. hepatica as
well as 97% against adults at 2 mg/kg . Based on these
data, the formulation selected for further development
contained 1% ivermectin and 10% clorsulon dissolved in
the same vehicle as used in IVOMEC Injection.

The following trials were conducted using clorsulon
dissolved in IVOMEC Injection vehicle against 8-week-old
F. hepatica.

1) Trial 10551 was conducted by Dr. T. A. Yazwinski
(University of Arkansas, Fayetteville, AR).
Twenty-eight cattle artificially infected were
randomly allocated to four groups of equal size.
Hhen the F. hepatica infections were 8 weeks old,
each animal was given either vehicle or clorsulon
once subcutaneously. Necropsies were performed
37 or 38 days later. The reductions were 1714 at
1 mg/kg, 90% at 2 mg/kg, and 98% at 4 mg/kg. No
adverse reactions were observed.

2) Trial 10639 was conducted by Dr. R. L. Kilgore
(Merck Farms, Inc., Springdale, AR). Twenty-four
cattle artificially infected were randomly
allocated to four groups of equal size. HWhen the
E. hepatica infections were 8 weeks old, each
animal was given either vehicle or clorsulon once
subcutaneousdy. Necropsies were performed six
weeks later. The reductions recorded were 38% at
1 mg/kg, 87% at 2 mg/kg, and 97% at 4 mg/kg. No
adverse reactions were observed.
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3) Trial 10775 was conducted by Dr. A. F. Batty (Merck

4)

5)

Sharp and Dohme, Ltd., Highfield Farm, Nr.
Hertford, Herts., U.K.). Twenty-four cattle
artificially infected were randomly allocated to
four groups of equal size. When the F. hepatica
infections were 8 weeks old, each animal was given
efther vehicle or clorsulon once subcutaneously.
Necropsies were performed three weeks later. The
reductions recorded were 5% at 1 mg/kg, 0% at

2 mg/kg, and 89% at 4 mg/kg. No adverse reactions
were observed.

Trial 10782 was conducted by Dr. A. F. Batty (Merck
Sharp and Dohme, Ltd., Highfield Farm, Nr.
Hertford, Herts., U.K.). Twenty-four cattle
artificially infected were randomly allocated to
four groups of equal size. When the F. hepatica
infections were 8 weeks old, each animal was given
either vehicle or clorsulon once subcutaneously.
Necropsies were performed three weeks later. The
reductions recorded were 0% at 1 mg/kg, 70% at

2 mg/kg, and 92% at 4 mg/kg. No adverse reactions
were observed.

Trial 10851 was conducted by Dr. C. H. Courtney
(University of Florida, Gainesville, FL). Twenty-
four cattle artificially infected were randomly
allocated to four groups of equal size. When the
F. hepatica were eight weeks old, each animal was
given either vehicle or clorsulon once subcutan-
eously. Necropsies were performed 21 to 24 days
later. The reductions recorded were 0% at 1 mg/kg,
47% at 2 mg/kg, and 91% at 4 mg/kg. Other than
minor, transient injection-site swellings observed
in one to four animals in each group, no adverse
reactions were observed.
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b. Dose Confirmation
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Six dose-confirmation trials were conducted using
fvermectin, clorsulon, and ivermectin/clorsulon
combination (each formulated in IVOMEC Injection
vehicle). The purpose of the trials was to demonstrate
that clorsulon given in combination with ivermectin by
the subcutaneous route is effective against adult

E. hepatica and has no effect on the efficacy or spectrum
of ivermectin. In addition to F. hepatica, these trials
tested activity against 11 species of parasitic
nematodes, including the dose-1imiting species Cooperia
oncophora, Trichostrongylus colubriformis and Nematodirus
helvetianus. Confirmation of efficacy against these
species assures that there is no effect of clorsulon on
the efficacy of ivermectin over its entire spectrum of
antiparasitic activity, including ectoparasites.

1) Trial 10810 was conducted by Dr. A. F. Batty (Merck
Sharp and Dohme, Ltd., Highfield Farm,
Nr. Hertford, Herts., U.K.). Twenty-four cattle
were artificially infected. When the parasites
were in the adult stage, the animals were randomly
allocated to four groups of equal size. Treatments
administered once subcutaneously included vehicle
(1 m1/50 kg), clorsulon (2 mg/kg), ivermectin (200
mcg/kg), and clorsulon (2 mg/kg) combined with
fvermectin (200 mcg/kg). Necropsies were performed
three weeks later. The reductions (p<0.05) listed
below were recorded. No adverse reactions were

observed.
% Reduction
Parasite . Clorsulon Ivermectin Combination
Fasciola hepatica 93 7 ns 93
Ostertagia ostertagi 15 Ns >99 »99
Cooperia oncophora 15 ns 82 97
Dictyocaulus viviparus 74 >99 >99

ns = Not significantly different from controls (p>0.05).
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2) Trial 11074 was conducted by Dr. R. L. Kilgore
(Merck Farms, Inc. Springdale, AR). Twenty-four
cattle were artificially infected and randomly
allocated to four groups of equal size. HKhen the
parasites were in the adult stage, each animal was

"given either vehicle (1 m1/50 kg), clorsulon

(2 mg/kg), ifvermectin (200 mcg/kg), or clorsulon
(2 mg/kg) in combination with ivermectin

(200 mcg/kg). Necropsies were performed three
weeks later. The reductions (p<0.01) are listed
below. Minor, transient injection-site swellings
occurred in three animals; otherwise, no adverse
reactions were observed.

% Reduction

Parasite Clorsylon Ivermectin Combination
Fasciola hepatica 100 26 NS 100
Haemonchus placei 17 NS 100 100
tertagia ostertaqgi o ns 100 100
Q. ostertagi L g4 15 ns 100 100
Trichostrongylus axei 13 Ns 100 100
I. colubriformis g ns >99 99
Cooperia oncophora 0o ns >99 99
C. punctata 4 ns >99 99
Nematodirus helvetianys 0o ns 30 NS 75 Ns
Dictyocaulys viviparus 62 NS 100 100

n = Not significantly different .-from controls (p>0.05).
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Trial 11251 was conducted by Dr. K. J. Foreyt
(Hashington State University, Pullman, KWA).

. Twenty-four cattle were artificially infected and

randomly allocated to four groups of equal size.
KWhen the parasites were in the adult stage, each
animal was given subcutaneously either vehicle

(1 m1/50 kg), clorsulon (2 mg/kg), fvermectin

(200 mcg/kg), or clorsulon (2 mg/kg) in combination
with ivermectin (200 mcg/kg). Necropsies were
performed three weeks later. The reductions
(p<0.05) recorded are listed below. No adverse
reactions were recorded.

% Reduction

Parasite Clorsulon Ivermectin Combination
Fasciola hepatica >99 188 98
Haemonchuys placei 47 ns 100 100
Ostertagia ostertaqi o ns 100 100
Trichostrongylus axei o ns >99 100
T. colubriformis o ns 100 100
Cooperia oncophora 0 ns 92 100
C. punctata o0 ns »99 »99
Nematodirus helvetianus 2 ns 100 100
Oesophagostomum radiatum o ns 100 100
Dictyocaulus viviparys o ns 100 100

ns = Not significantly different from controls (p>0.05).
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4) Trial 11293 was conducted by Mr. R. G. Harvey

5)

(MSD Research Centre, Hennops River, Republic of
South Africa). Ten cattle were artificially
fnfected and allocated to two groups of equal

size. HWhen the parasites were in the adult stage,
each animal was given subcutaneously either vehicle
(1 m1/50 kg) or clorsulon (2 mg/kg) in combination
with ivermectin (200 mcg/kg). Necropsies were
performed 25 or 26 days later. The reductions
(p<0.01) are listed below. No adverse reactions
were observed.

Parasite % Reduction
‘Fasciola hepatica 98
Ostertagia ostertaqi 100

Trial 10858 was conducted by Dr. C. H. Courtney
(University of Florida, Gainesville, FL). Twenty-
four cattle naturally infected were randomly
allocated to four groups of equal size. Each
animal was given subcutaneously either vehicle

(1 m1/50 kg), clorsulon (2 mg/kg), ivermectin

(200 mcg/kg), or clorsulon (2 mg/kg) combined with
fvermectin (200 mcg/kg). Necropsies were performed
seven to nine days later. The reductions (p<0.05)
are listed below. Minor, transient injection-site
swellings were observed in two animals given the
combination; otherwise, no adverse reactions were
observed.
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% Reduction
Parasite Clorsulon Jvermectin_ Combination
Fasciola hepatica 87 ns 43 ns 100
Haemonchus placei 78 Ns 100 100
Ostertagia ostertaqgi 77 100 100
0. ostertagi inhibited L 4 100 100 100
Trichostrongylys axei 78 ns »99 »99
Cooperia pectinata 85 ns 100 NS 100 NS
C. punctata 94 NS »99 99
Oesophagostomum radjatum 82 ns 98 100

ns = Not significantly different from controls (p>0.05).

6)

Trial 11336 was conducted by Dr. R. L. Kilgore
(Merck Farms, Inc., Springdale, AR). Twenty-four
cattle naturally infected were randomly allocated
to four groups of equal size. Each animal was
given subcutaneously either vehicle (1 ml1/50 kg),
clorsulon (2 mg/kg), ivermectin (200 mcg/kg), or
clorsulon (2 mg/kg) combined with ivermectin

(200 mcg/kg). Necropsies were performed seven to
nine days later. The reductions (p<0.05) are

listed below. No adverse reactions were recorded.

% Reduction

Parasite Clorsulon Ivermectin Combination
Fasciola hepatica 100 58 ns 98
Haemonchus placei 32 ns 100 100
Ostertagia ostertagi 28 " »>99 100
Q. ostertagi inhibited L 4 47 NS 97 >99
Trichostrongylus axei 54 Ns >99 >99
I. colubriformis 64 NS >99 »99
Cooperia spp. 24 ns >99 >99
Cooperia spp. L 4 79 ns 100 100
Bungstomym phlebotofum 100 NS 100 100
Qesophagostomum radiatum 86 Ns 100 100
Qes. radiatum L 4 94 100 100

ns

= Not significantly different from controls (p>0.05).

Cgoggri; punctata, C. pectinata, and C. mcmasteri.
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c.

Field Trials

Field trials were conducted in Louisiana, Oregon, and
Florida using the clorsulon/ivermectin combination at the
therapeutic use level to demonstrate efficacy and safety
under practical conditions. Cattle in each trial were
randomly allocated to groups based on presentation of
replicates at the time of treatment. Control cattle were
given vehicle (1 m1/50 kg) while the others were given
clorsulon (2 mg/kg) and ivermectin (200 mcg/kg) in
combination. Fecal samples were examined for helminth
ova per gram of feces at the time of treatment and again
three weeks later. Other than a few minor, transient
injection-site swellings, no adverse reactions were
observed. Numbers of cattle utilized are 1isted below
and the results are listed on the next page.

Last Day of
Trial Observation Number of Cattle
Number Location After Treatment Control Medicated
11654 Louisiana 20 : 30 119
11673 Oregon 21 25 100

11691 Florida 23 26 104
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5. Safe

a. Tolerance

Tolerance trial 11334 was conducted by Dr. R. Alva-Valdes
(Merck. Farms, Inc., Fulton, MO) to investigate the response
of cattle given clorsulon alone or clorsulon/ivermectin
combination in three consecutive daily administrations.
Five groups of eight animals each were formed. One group
was given vehicle at three times the comparable therapeutic
dose level on each occasion. Other groups were given
either clorsulon alone or the combination at their thera-
peutic use levels (2 mg clorsulon/kg or 2 mg clorsulon/kg
in combination with 200 mcg ivermectin/kg, respectively) or
at three times use level on each occasion. Body weights
and feed consumption were measured starting a week before
initial treatments and continuing for three weeks there-
after, but no significant (p>0.10) differences were
detected. A few minor, transient swellings were observed
in cattle given either product at the proposed use levels,
but after 21 days these had resolved as areas of fibrosis
in the form of plaques, nodules or tracts in the
subcutaneous tissue or underlying musculature, and as
sterile caseous debris surrounded by fibrosis. These
changes were all judged to be clinically acceptable.

b. Toxicity

Toxicity trial 11235 was conducted by Dr. J. D. Pulliam
(Merck Farms, Inc., Springdale, AR) to investigate the
response of cattle to clorsulon and ivermectin in combina-
tion given once at elevated dose levels. Four groups of
six animals each were formed randomly. One group of cattle
was given vehicle at 25 m1/50 kg (or 25 times the equiva-
lent use level); cattle in the other three groups were
given clorsulon/ivermectin combination at the therapeutic
use level (2 mg clovsulon and 200 mcg ivermectin/kg), 10
times the therapeutic use level, and 25 times the use
level. Each treatment was given once subcutaneously with
no more than 10 ml being injected into any one site. The
cattle were acclimated to trial conditions for 16 days
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before treatment; clinical observations, physical examina-
tions, hematologic values, blood chemistry profiles, and
body temperatures were measured before and during the
trial. Feed consumption and weight gain were measured
before and after dosing. All animals were necropsied 14 to
16 days after treatment and histopathologic evaluations
were conducted on the control and high-dose groups.
Statistically significant (p<0.05) treatment-by-day inter-
action was seen in 16 of the 36 analyses performed.
However, for only one of these variables (aspartate trans-
aminase) was there any suggestion that the interaction
might be related to treatment with the clorsulon/ivermectin
combination. Average daily feed consumption decreased with
increasing dose levels. Signs of transient injection pain
were evident in some animals from all treatment groups.
Clinically, subcutaneous injection-site swellings were seen
in all animals except one vehicle control animal. At
necropsy, the injection-site lesions included necrosis of
subcutaneous connective tissue and muscle, edema, fibrosis
and inflammation. Similar reactions with tissue necrosis
are seen with other . injectable products and these reactions
have been clinically acceptable. Expected larger site
reactions were seen at doses greater than the proposed use
level.

c. Irritancy

Irritancy trial 11233 was conducted by Dr. J. D. Pulliam
(Merck Farms, Inc., Fulton, MO) to determine the
injection-site acceptability of clorsulon alone and in
combination with ivermectin. Sixteen cattle were given
clorsulon at 2 mg/kg once subcutaneously in one side of the
neck and the combination (2 mg clorsulon and 200 mcg
fvermectin/kg) once subcutaneously in the other side. Each
injection site was examined clinically on Days 1, 3, 7, 14,
21, 28, and 35 after treatment, or until necropsy. Eight
of the cattle were necropsied 21 days after treatment and
eight were necropsidd 35 days after treatment. Minor
injection-site reactions were observed and these were
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usually of the greatest dimensions on Day 3. The swellings
gradually resolved and most were gone by Day 21. At
necropsy, injection-site lesions 21 days after injection
ranged from no visible changes to minor fibrous dermal
plaques and/or fibrotic tracts in the underlying muscle.
At 35 days after treatment, injection-site lesions ranged
from no visible changes to minor tracts in the underlying
muscle. These fibrotic scars in the muscle would probably
not be noticed at slaughter. The reactions were slightly
greater with the combination than with clorsulon alone.
Similar reactions with tissue necrosis are seen with other
injectables and these reactions have been clinically
acceptable.

d. Breeding Animal Safety

Breeding animal safety trials were not conducted with the
clorsulon/ivermectin combination. Safety of either
component alone has already been demonstrated in prior
submissions. However, in the case of clorsulon, the prior
data submitted were developed using an oral suspension
given at 14 mg/kg (twice the use level). To use these data
in support of injectable clorsulon, a bioavailability trial
was conducted to compare plasma levels following subcu-
taneous administration of clorsulon at 3 mg/kg (or 1.5
times the recommended use level) compared to oral adminis-
tration of the suspension at 14 mg/kg.

Bioavailability trial 11012 was conducted by Dr. R. K.
Fulton (Merck Farms, Inc., Springdale, AR) to determine the
plasma concentrations of clorsulon following oral adminis-
tration at 14 mg/kg versus subcutaneous administration at

3 mg/kg. Fourteen cattle were used in a cross-over study.
Two animals were chosen randomly as controls and half the
remaining animals were given either clorsulon orally at

14 mg/kg or clorsulgn subcutaneously at 3 mg/kg on Days O
and 28. Blood samples were collected repeatedly after
treatments and assayed for clorsulon. Cattle given
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clorsulon injection had significantly (p<0.01) lower areas
under the curve, observed peak plasma levels, and time to
peak than did cattle given clorsulon orally, as listed
below. No adverse reactions were observed in any of the

cattle.

Route of Administration
Variable Oral Subcutaneous
Area under the curve (ng-ml/day) 9.37 4.79
Observed peak plasma level (ng/ml) 4.50 3.85
Time to peak plasma level (days) 1.04 0.33

0079e
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6. Human F f

A. Toxicity Tests

No additional toxicity testing was done with the
combination drug ivermectin and clorsulon.

B. f ncentration of Resi

The, lowest no observable effect level (NOEL) for the
drugs in this combination was for ivermectin in a mouse
oral teratogenic study where cleft palate was observed
above levels of 0.2 mg/kg/day. Thus using a 1000 times
safety factor, an acceptable daily intake of up to two
tenths micrograms (0.2 mcg) per kilogram of ivermectin
residue by an individual in food.

j.e., 0.2 mg + 1000 safety factor = 0.2 mcq.

A safe level in the muscle tissues of cattle is
calculated from the acceptable daily intake, assuming
the average weight of man to be 60 kg and the daily
human intake of muscle to be 500 g, as follows:

safe concentration in muscle = £60 k) égbzngQ/kQ)- 24 ppb.

When rounded to the nearest 5 ppb the safe concentra-
tion in muscle then becomes 25 ppb. The safe concen-
tration of residues in liver, kidney and fat are
determined from this number using appropriate food
consumption values (food factor) for these tissues.
Therefore, the safe concentrations are:

Liver: 25 ppb x 2 (food factor) = 50 ppb
Kidney: 25 ppb x 3 (food factor) = 75 ppb
Fat: 25 ppb x 4 (food factor) = 100 ppb

C. Metabolism and Total Residue Depletion Studies

No additional mBtabolism or total residue depletion
studies were conducted with ivermectin or clorsulon.

1292—11|15 |89
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D. Studies Demonstrating a Withdrawal Time

A study was performed to determine residues in bovine
tissues resulting from dosing the cattle with a
subcutaneous injection combination of ivermectin at 0.2
mg/kg B.W. and clorsulon at 2 mg/kg. The vehicle
contained 10 mg/ml ivermectin and 100 mg/ml clorsulon
in 407 v/v glycerol formal and propylene glycol to make
100% v/v. Three steers and two heifers were sacrificed
at each withdrawal time. The withdrawal times were 3,
7, 14, 21, 28 and 35 days. An additional set of five
animals served as controls.

Determinative tissue residue assays using high pressure
liquid chromatography with fluorescence detection for
fvermectin were run on all livers (the target tissue)
from this study. Average residues found were as
follows:

Days post dose: 3 7 14 21 28 35 Control
ppb found: 160 220 87 63 11 6 0

The analytical method used for these determinations of
fvermectin has a lower 1imit of reliable measurement of
10 ppb. The limit of detection is 1-2 ppb.

Determinative tissue residue assays using high pressure
liquid chromatography with ultraviolet detection for
clorsulon were run on the kidneys (the target tissue
for clorsulon)) from this study. Average residues were
as follows:

Days post dose: 3 7 14 21 28 35 Control

ppm found: .54 .08 .01 .01 O  not 0
assayed

The analytical method used for these determinations of
clorsulon has a lower limit of reliable measurement of
.05 ppm and a detection 1imit of .01 ppm.

The tolerance (Rm) for 1{ivermectin in cattle has been
determined to be 15 ppb in liver, while the Rm for
clorsulon has been determined to be 1 ppm in kidneys.
Both determinations have been derived experimentally
from toxicity and metabolism data. Since the
jvermectin tolerance is lower and the residues are more
persistent, withdrawal calculations are based on the
jvermectin data to estimate the withdrawal time.

1292—11]15] 89
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Statistical analysis of the depletion data using the
upper tolerance limit containing 99 percentile of the
population with 95X confidence yields a withdrawal
period of 49 days.

E. Regulatory Methods
Ivermectin Determinative Assay Scheme

The determinative assay measures the marker substance,
22,23-dihydroavermectin By;, by high pressure liquid
chromatography of a fluorescent derivative. The marker
substance 1is extracted into isooctane from an aqueous
acetone homogenate of liver tissue. The {isooctane is
removed by evaporation and the extract purified by a
series of acetonitrile-hexane-water distributions. The
fluorescent derivative is formed by heating with an
acetic anhydride/methylimidazole reagent. A chloroform
solution 1{is purified over a silica column and
concentrated by evaporation; reverse phase liquid
chromatography is carried out using 5:95 water/methanol
and fluorescence detection. Quantitation 1is obtained
using a standard curve for the marker substance carried
through the derivatization and subsequent steps.
Recoveries are jin the range of 75-95%, and Lm is
estimated to be a 10 ppb with a limit of detection of
1-2 ppb.

Ivermectin Confirmatory Assay Scheme

The sample preparation and purification steps of the
confirmatory assay are essentially the same as the
determinative assay. The specificity is obtained by
the production of two new species just prior to
derivatization. The new species are produced by
removing one of the saccharide groups with 1% sulfuric
acid in 1isopropanol to form the monosaccharide or
removing both saccharide groups with 1% sulfuric acid
in methanol to  form the aglycone of
22,23-dihydroavermectin  Bj,. Since these two
treatments are so similar, t%e formation of the two new
species and their® chromatographic properties is unique
and hence confirmation of  the presence of
22,23-dihydroavermectin By,.

In the actual test, the sample is split in three
parts. One part is used for each of the sulfuric acid
treatments. These samples are separated from the
sulfuric acid by extractions, and fluorescent

1292—11]|15]89
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derivatives of the two new compounds are made. The
third aliquot is derivatized without pretreatment. All
three derivatives are then extracted into hexane with a
small amount of {isobutyl alcohol present. The liquid
chromatographic determination 1is made as in the
determinative assay. Three separate peaks are observed
at separate retention times which are compared to
standards run through the procedure from the point of
adding the sulfuric acid onward. Presence of and
quantitation of the three peaks 1is confirmation that
ivermectin is present.

Validation

The determinative and confirmatory methods have been
validated satisfactorily by FDA and USDA laboratories.
The wvalidated regulatory analytical methods for
detection of residues of ivermectin are filed in the
Food Additives Manual on display in FDA's Freedom of
Information Public Room (Room 12A-30, 5600 Fishers
Lane, Rockville, MD 20857).

1292—11 15|89
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, 7. Agency Conclusions:

The data submitted in support of this NADA satisfy the reauirements of
Section 512 of the Act and demonstrate that ivermectin and clorsulon
(IVOMEC-F) when administered to cattle by subcutaneous injection at
doses of 200 mcg ivermectin and 2 mg clorsulon per kg are safe and
effective for the indications stated on the product labeling.

Tolerances for ivermectin residues are published in 21 CFR 556.344.

The safe concentrations for total residues of ivermectin in uncooked
edible tissues of cattle are 25 parts per billion in muscle, 50 parts
per billion in liver, 75 parts per billion in kidney, and 100 parts per
billion in fat. Tolerances for clorsulon are published in 21 CFR
556.163. The safe concentrations for total clorsulon residues in
uncooked edible cattle tissues are: muscle, 1.0 part per million;
liver, 2.0 parts per million: kidney, 3.0 parts per million: and fat,
4.0 parts per million. The tissue residue study submitted demonstrated
that residues of each drug in combination depleted below its safe
concentration by the proposed withdrawal period of 49 days.

Because this drug contains a combination of two previously approved active
ingredients, this application is treated as if it were a category II
application under CVM's supplemental policy. The sponsor demonstrated via
residue depletion studies using the approved requlatory methods that the
depletion characteristics of the marker residue for each drug in the
combination are not significantly modified. Based on the lack of
significant change in depletion characteristics, CVM concluded that the
composition of the residue for each drug is not changed. The sponsor also
demonstrated that the existing regulatory method for each drug is not
interfered with by residues of the other drug. Based on the foregoing, it
was not necessary to reevaluate the underlying toxicity tests supporting

the separate approvals, or to require additional metabolism and total
residue depletion studies.

Adequate directions for over-the-counter use of this combination product
have been written. Approved products containing ivermectin and clorsulon
alone, for the same claims as are on the label for the combination product,
are on the market. CVM is not aware of any reason why the combining of the

two products would require restriction of the new product to prescription
use.

Dose confirmation trials conducted with ivermectin, clorsulon, and
ivermectin/clorsulon combination demonstrated that clorsulon given
in combination with ivermectin by the subcutaneous route is effective

against adult F. hepatica and ha® no effect on the efficacy or
spectrum of ivermectin.

Section 512(c)(2) (F)(ii) of the act provides a three-year period of
exclusivity to NADAs for previously approved active ingredients
because reports of new clinical trials, field investigations and
human food safety studies was required for approval,

DI ARSI il O E

Donald A. Gable, D.V.M.
Director, Division of
Therapeutic Drugs for Food

Dianne T. McRae, D.V.M.
Branch Chief, Antiparasitic
and Phvsiologic Drues(HFV-115)
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Keep this and all drugs eut
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For subcutaneous injection
in cattie only.

Protect from light.
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clorsalen la a sterile soivtion)
3 Injection for Cattle
For the treatment and coatirel of internal pars-
sites, Includiag aduit llver fivkes, and oxteraal
rasites. h . )
nsult your velerinarian for assistance in the
"diagnosis, treatment. and control of parasitism.
The dosage level of clorsulon supplied by
IVOMEC-F is effective only against adult liver
fiukes (Fasciola hepatica). )
See package insert for complete indications, pre-
Cautions, warnings. and use directions.
PRECAUTIONS:
Usa safematic syringe oquipment oaly.
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Al . Protect from light.
For subcutaneous injection in cattle only.
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(1-% wiv lvermectin and 10% w/v clorsulonin a st-érllo_ solution)

Injection tor Cattle

For the treatment and control of internal parasites, Including sdult
liver flukes, and external parasites.

Consuit your veterinarian for assistance in the diagnosis, treatment, and
control of parasitism.

The dosage leve! of clorsulon supplied by IVOMEC-F is effective only
against adult liver fiukes (Fasciola hepatica).

See package insert for complete indications, precautions, wamings and use
directions.
PRECAUTIONS:
Use Ic syringe equlp t only.

Keep this and all drugs out of the reach of children.
For subcutaneous injection in cattle only.

Protect from light.

- o *° Product 41299
Lot No &
Exp Date 8706500

500mL Division of MERCK & CO., INC.
Rahway, New Jersey 07065, U.S.A.
IVOMEC-F REG TM MERCK & CO.. INC.
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(ivermeclin and clorsulon) (ivermectin and clorsulon) (ivermectin and clorsulon)
) Page Introduction - Product Description
i lnlrodfu:?ton 3 The ability of IVOMEC® (ivermectin) to de- IVOMEC-F is a ready-lo-use sterile solu-
' Description 4 tliver internal and external parasite control tion conlaining 1% wiv ivermectin, 10%
: Indications 5 with a wide safely margin has been clorsulon, 40% glycerol formal, and pro-
i Dosage - 8 provenin cattle markets around the worid. pylene glycol, q.s. ad 100%. It is formu- -
Administration 9 Now, Merck Sharp & Dohme Research lated to deliver the recommended dose
b X Laboratories combines ivermectin, the ac- level of 200 mcg ivermectinkg and 2 mg
Mode of Action 1 tive ingredient of IVOMEC, with clorsulon, clorsulon/kg given subcutaneously
Safety 13 a highly effective adult fiukicide. : behind the shoulder at the rate of tmL
Precautions 14 A single injection of IVOMEC-F offers all _ per 110 1b (50 kg) body weight.
. Environmental Safety . 17 the benefits of IVOMEC plus control of
_ Package Information 18 adult Fasciola hepalica.
. The dosage level of clorsulon supplied
by IVOMEC-F is effective only against
adult liver flukes (Fasciola hepatica).
‘.
2 -3 4

[ ]
omee 3

(ivermectin and clorsulon)
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(ivermectin and clorsulon)
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(ivermectin and clorsulon)

The enhancement of the GABA effect in
arthropods such as mites and lice resem-
bies thatin roundwormas excep! that nerve
impulses are interrupted belween the
nerve ending and the muscle cell. Again,
this leads to paralysls and death.

Ivermectin has no measurable effect
against flukes or ta| , presun;_dly
because they do not have GABA as a
nerve impulse tranamitter.

Recommended doses of ivermectin have
a wide safety margin in livestock. The
principal peripheral neurotransmitter in
mammals, acetyicholine, is unaffected by
ivermectin. Ivermectin does not readily
penelrate the central nesvous system of
mammals where GABA functions as a
neurolransmitier.

12

Clorsulon is rapidly absorbed into the cir-
culating blood. Erythrocytes with bound
drug as well as plasma are ingested by
Fasciola hepatica. Adult Fasciola hepa-
tica are killed by clorsulon because of inhi-
bition of enzymes in the giycolytic path-
way, which is their primary source of
energy.

Safety:

Studies have demonstrated a wide margin
of satety for IVOMEC-F Injection. The rec-

ommended use level has no effect on
breeding performance of cows or bulls.

Wsrning: Do not treat catle within
49 days of slaughter. Because a
withdrawal lime in milk has not
been established, do not use in
female dairy cattie of breeding age.

Precautions:

« Keep this and sif drugs out of the
reach of children.

« For subcutaneous injection in cattle
only.

« This product is not for intravenous or
intramuscular use. i
« {VOMEC-F is highly effective against all
stages of cattle grubs. However, proper
timing of treatment is importani. For most
effective results, cattle should be treated
as soon as possible after the ead of the
heel fiy (warble fty) season. )

« Destruction of Hypoderma larvae (cattle
grubs) at the period when these grubs are
in vital areas may cause undesirable host-
parasite reactions including the cossibility
of fatalities. Killing Hypoderma lineatum
when it is in the tissue sufrounding the

14
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Product Indications

IVOMEC-F Injection is indicated for the
effective treatment and control of the fol-
lowing parasites of cattle:

Gastrointestinal Roundworms {adults
and fourth-stage larvae):

Ostertagia ostertagi (including inhibited
O. ostertagi)

0. lyrata

Haemonchus placei

Trichostrongylus axei

T. colubriformis

Cooperia oncophora

C. punctala

C. pectinata

Bunostomum phlebotomum
Nematodirus heivetianus (adults onty)
N. spathiger (adults only)
QOesophagostomum radiatum

®
Vemee i

(ivermectin and clorsuion)

Lungworms (aduits and fourth-stage
larvae):

Dictyocaulus viviparus

Liver Flukes:

Fasciola hepatica (adults only)

Cattle Grubs (parasitic stages):
Hypoderma bovis

H. lineatum

Sucking Lice:

Linognathus vituli

Haematopinus eurysternus
Solenopotes capillatus

Mange Mites (cattlo scab®):

Psorptes ovis (syn. P. communis var.
bovis)

Sarcoptes scabiei var. bovis

®
Vomee 2

(ivermectin and clorsulon)

*lvermectin has been approved as a
scabicide by USDA/APHIS. Federal reg-
uvlations require that cattle infested with or
exposed to scabies (.., Infestations with
Psoroptes ovis) may be treated with iver-
mectin according 1o label Instructions and
while treated cattle may be shipped inter-
state they must not be mixed with other
cattle for 14 days following treatment. The
federal regulations make no restriction on
the movement of cattie not affected with or

to scabies. However, individual
states have additional regulations to
govemn the Interstate shipment of cattle
and the regulatory veterinarian in the state
of destination should be consulted for ap-
plicable regulations on the use of ivermec-
tin in the control of scabies.

®
Nomeec 2

(ivermectin and clorsuton)

IVOME
cutaneo
1 mL pe
volume
100 mg

voue{

(iverm

gullet may cause bloat; kiling H. bovis
whenitis in the vertebral canal may cause
staggering or paralysis. These reac-
tions are not specific to treatment with
IVOMEC-F, but can occur with any suc-
cessful treatment of grubs. Cattle should
be treated either before or after stages of

narian concerning the proper time for
trealment.

» Catlle treated with IVOMEC-F after the
end of the heel fly season may be re-
treated with ivermectin during the winter
for internal parasites, mange mites or lice,
without danger of grub-related reactions.
A planned parasite control program is rec-
ommended.

served in some cattle following sub-
cutaneous administration. Soft-tissue

15

grub development. Consult your veteri- -

« Transitory discomfort has been ob-

swalling at the injection site has also been
observed. These reactions have disap-
poeared without reatment. Divide doses
greater than 10 mL between two injection
sites 10 reduce occasional discomfort or
site reaction. Different injection sites
should be used for other parenteral prod-
ucts.

- Cautlon: IVOMEC-F injection has been
developed specifically for use in cattle
only. This product should not be used in
other animal species as severe adverse
reactions, including fatalities in dogs, may
resufl.

« Protect from light.

For customer service, contact Customer
Sarvice Manager, MSD AGVET, Division
of Merck & Co., Inc., Box 2000, Rahway,
New Jorsey 07065.

Environmental Safety:

Studies indicate that when ivermectin
comes in contact with the soil, it readity
and tightly binds to the soil and becomes
inactive over time. Free ivermectin may
adversely affect fish and certain walter-
bome organisms on which they feed. Do
not permit water runoff from feediots to
entor lakes, streams, or ponds. Do not
contaminate water by direct application or
by the improper disnosal of drug con-
tainers. Dispose of containers in an ap-
proved landfill or by incineration.

Pack:

IVOME
ready-
The 5C|
tiple-d
bottle
10 he:
The 2
soft, ¢

pack ¢
40 heg
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*lvermectin has been approved as a
scabicide by USDA/APHIS. Federal reg-
ulations require that cattte infested with or

exposed to scabies (i.e., Infestations with .

Psoroptes ovis) may be treated with iver-
mectin according to label instructions and
while treated cattle may be shipped inter-
state they must not be mixed with other
cattle for 14 days following treatment. The
federal regulations make no restriction on
the movement of cattle not affected with or

to scabies. However, individual
states have additional regulations to
govern the interstate shipment of cattle
and the regulatory veterinarian in the state
of destination should be consulted for ap-
plicable regulations on the use of ivermec-
tin in the control of scabies.

®
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Dosace

IVOMEC-F should be given only by sub-
cutaneous injection at a dose volume of
1 mL pe’ 110 Ib (50 kg) body weight. This
volume will deliver 10 mg fvermectin and
100 mg clorsulon. For example:

Bdy Weight Dose
(1b) {mL)
110 1
220
;330
440
550
660
770
880
990
1100

O WD ~NOOMEWLN

vemecF
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Adminlstration

IVOMEC-F injection is to be given sul-
cutaneously only. Animals should be ap-
propriately restrained to achieve the
proper route of administration. Use of
a 16-gauge, 1/2” to 3/4" sterile needle ig
recommended. Inject the solution sub-
cutaneously (under the skin) behind tte
shoulder (see illustration).

. ,
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Environmental Safety:

Studies indicate that when ivermectin
comes In contact with the soil, it readily
and tightly binds to the soil and becomes
inactive over time. Free ivermectin may
adversely affect fish and cerlain water-
bome organisms on which they feed. Do
not permit water runoff from feedlots to
enter lakes, streams, or ponds. Do not
conlaminate water by direct application or
by the improper disnosal of drug con-
tainers. Dispose of containers in an ap-
proved landf(ill or by incineration.

Package Information:

IVOMEC-F Injection is available in three
ready-io-use pack sizes:

Thie 5C mL pack (Product 41297) is a mul-
tiple-d 3se, rubber-capped botile. Each
bottle <ontains sufficient solution to treat
10 head of 550 Ib (250 kg) cattle.

The 20 mL pack (Product 41298) is a
soft, collapsible pack designed for use
with automatic syringe equipment. Each
pack contains sufficient solution to treat
40 hezd of 550 Ib (250 kg) cattle.

The 500 mL pack (Product 41299) 's a |
scit, collecible pack designed for use
win eutomalic syringe equipment. Each
pack contains sufficient solution to Ireat
100 head of 550 Ib (250 kg) cattie.
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Any single-dose syringe of standard auto-
matic syringe equipment may be used
with the 50 mL pack size. When using the
200 mL or 500 mL pack size, use onfy
automatic syringe equipment.

Use sterile equipment and sanitize the In-
jection site by applying a suitable disinfec-
tant. Clean, properly disinfected needles
should be used o reduce the potential for
injection site infections.

No special handling or protective clothing
is necessary.

The viscosity of the product increases
in cool temperatures. Administering
IVOMEC-F at temperatures 5°C (41°F) or
below may be difficult. Users can make

Mode of Actiun:

The avermectins, of which lvermectinis a
member, kill certain parasitic roundworms
and ectoparasites such as mites, lice and
other insects. The action isunkque and not

shared by other antiparasitic agents. This

aclion involves a chemical that serves as
a signal from one .1erve cefl to another, or
{from a nerve cell o a muscle cell. This
chemical, a neurst-ansmitter, Is called
gamma-aminobut:ic acid or GABA.

release of GABA f-om nerve endings and

* In roundworms, ivarmectin stimulates the |

enhances binding of GABA to gpecial re- |
ceplors at nerve junctions, thus interrupt-

ing nerve impulses — thereby paralyzing
and killing the parasite.

dosing easier by warming both the prod-
uct and injection equipment to about 15°C
(59°F).
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: Consult your vetorinarian for assistance {
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