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NurLor® INJECTABLE SOLUTION GENERAL INFORMATION

I. GENERAL INFORMATION

NADA Number: 141-063
Sponsor: Schering-Plough Animal Health Corporation
1095 Morris Avenue
Union, New Jersey 07083
Generic Name: florfenicol
Trade Name: NUFLOR® Injectable Solution
Marketing Status: A prescription (Rx) product which carries the following

caution statement: "Federal (USA) law restricts this drug to
use by or on the order of a licensed veterinarian."

Supplemental Effect: Provides for the use of florfenicol (NUFLOR® Injectable
Solution) for treatment of bovine interdigital phlegmon
(foot rot, acute interdigital necrobacillosis, infectious
pododermatitis) associated with Fusobacterium
necrophorum and Bacteroides melaninogenicus.

II. INDICATIONS FOR USE

NUFLOR® Injectable Solution (florfenicol) is indicated for the treatment of bovine
interdigital phlegmon (foot rot, acute interdigital necrobacillosis, infectious
pododermatitis) associated with Fusobacterium necrophorum and Bacteroides
melaninogenicus.

III. DOSAGE FORM, ROUTE OF ADMINISTRATION AND RECOMMENDED
DOSAGE

A. Dosage Form

NUFLOR® Injectable Solution is a sterile non-aqueous solution available in
100-, 250-, and 500-mL glass vials. Each milliliter contains 300 mg florfenicol.

NUFLOR® Injectable Solution should be stored between 2 to 30 °C (36 to 86 °F).
Refrigeration is not required. The solution is light yellow to straw colored. Color
does not affect potency.

B. Route of Administration

NUFLOR® Injectable Solution should be administered to cattle by intramuscular or
subcutaneous injection in the neck.

C. Recommended Dosage

NUFLOR® Injectable Solution should be administered by intramuscular injection to
cattle at a dose rate of 20 mg/kg body weight (3 mL/100 lbs). A second dose should
be administered 48 hours later. Alternatively, NUFLOR® Injectable Solution can be
administered by a single subcutaneous injection to cattle at a dose rate of 40 mg/kg
body weight (6 mL/100 Ibs). Do not administer more than 10 mL at each site. The
injection should be given only in the neck.
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NurLoR® INJECTABLE SOLUTION EFFECTIVENESS

IV. EFFECTIVENESS

An original new animal drug application (NADA) for NUFLOR® Injectable Solution
(NADA 141-063) for intramuscular administration to cattle for the treatment of
bovine respiratory disease was approved May 31, 1996. On June 4, 1998, NUFLOR®
Injectable Solution was approved for the treatment of bovine respiratory disease
(BRD) associated with Pasteurella haemolytica, Pasteurella multocida, and
Haemophilus somnus by a single subcutaneous injection of 40 mg/kg body weight.
Dose range-finding studies and field trials conducted for the original NADA and the
alternative subcutaneous route of administration are summarized in the respective
Freedom of Information Summaries (FOIs).

Pivotal Studies (2) for this Supplemental NADA
A. Challenge Model Study
1. Typeof Study: clinical effectiveness with induced infections

2. Investigator: John Berg, D.V.M., Ph.D.
University of Missouri-Columbia
College of Veterinary Medicine
Columbia, Missouri 65211

3. General Design: Prospective, randomized and controlled; 3 treatment groups.

a. Purpose: To evaluate the clinical efficacy of florfenicol administered:
1) IM at 20 mg/kg, dosed twice at a 48-hour interval; and 2) SC at 40 mg/kg,
dosed once, in an induced model of bovine interdigital necrobacillosis
(intradermal inoculation of Fusobacterium necrophorum and Bacteroides
melaninogenicus) compared to non-medicated controls.

b. Animals: Forty-eight calves total, approximately 6 months of age, average
weight 255 kg

c. Control: Negative control (sterile water; route and volume equivalent to
NUFLOR® IM at 20 mg/kg, dosed twice at a 48-hour interval)

d. Dosage Form: NUFLOR® Injectable Solution, 300mg/mL

e. Route of Administration and Dose: Intramuscular (IM) injection, or
subcutaneous (SC) injection; IM at 20 mg/kg, dosed twice at a 48-hour
interval (Days 0 and 2); SC at 40 mg/kg, once (Day 0). Injections were
limited to a 10 mL volume per site.

f. Test Duration: Eleven days

g. Pertinent Parameters Measured: Calves were treated on Day 0 for acute
bovine foot rot. Foot rot was induced in three feet per calf by interdigital,
intradermal inoculation of a mixed culture of Fusobacterium necrophorum
and Bacteroides melaninogenicus administered on Day -3. Feet were
enrolled based on lesion severity.
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NurLOoR® INJECTABLE SOLUTION

EFFECTIVENESS

Lesion and lameness severity were assessed on Days 0, 2,4, 7, and 11.
Criteria for scoring of lesions and lameness are shown in Tables 4.1

and 4.2.

Table 4.1. Lesion interpretation

Score*

Interpretation

0
1

No lesion or swelling

Small lesion visible with no swelling; or no lesion with slight
to moderate swelling present

Severe swelling with no lesion; or slight swelling with small
interdigital necrotic lesion

Small to medium size necrotic lesion with moderate to severe
swelling

Very large lesion with slight swelling; or medium size necrotic
lesion extending about 1/3 to 1/2 the length of the interdigital
space with severe swelling

Very large necrotic lesions (extending almost full length of
interdigital space); moderate to severe swelling present

*Extension of the infection into the joints was graded asa 4 or 5
depending on the severity of the lesions.

Table 4.2. Lameness interpretation

Score Interpretation
0 Normal |
1 Slight lameness
2 Moderate lameness
3 Severe to very severe lameness

Treatment success or improvement was determined on Day 7 and
Day 11 based on lesion scores compared to Day 0. The following
criteria were used:

Success:

Improved:

Failure:

Day 0 lesion score of at least 2 decreases to a lesion score
of 0 or 1; or Day 0 lesion score of 1 decreases to a lesion
score of 0.

Day 0 lesion score of at least 3 decreases to a lesion score
of 2.

Calves not meeting the above criteria.

4. Results: Calves receiving NUFLOR® (IM or SC) demonstrated a steady decline
in mean lesion score from Day 0 to Days 2, 4, 7, and 11 (Table 4.3). Lesion
scores for calves in the NUFLOR® IM and SC groups were significantly lower
than calves receiving no antibiotic at all time points. Similarly for lameness,

NADA 141-063
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NurLor® INJECTABLE SoLuTION EFFECTIVENESS

calves receiving NUFLOR® (IM or SC) were significantly less lame than
unmedicated calves at each evaluation after initiation of drug therapy (Table 4.4).
With the exception of Day 4, the IM and SC NUFLOR® groups were clinically
and statistically equivalent for mean lesion and mean lameness scores.

Table 4.3. Mean lesion scores, by treatment group by day

Day Unmedicated ~ NUFLOR® IM NUFLOR® SC
(n=45)* (n=48)* (n=45)*

0 2.76 2.90 2.67

2 3.31 2.42 2.56

4 2.49 1.67 2.02

7 2.44 0.85 0.91

11 1.67 0.35 0.51

*n refers to the number of feet per treatment group

Table 4.4. Mean lameness scores, by treatment group by day

Day Unmedicated  NUFLOR® IM NUFLOR® SC
(n=44)* (n=48)* (n=41)*

0 1.91 1.71 1.80

2 1.70 1.02 1.12

4 1.25 0.40 0.76

7 1.55 0.33 0.39

11 0.93 0.19 0.07

*n refers to the number of feet per treatment group

Treatment efficacy for each foot was evaluated as the change in mean lesion
score from Day 0 to Day 7, and Day 0 to Day 11. On Day 7, treatment
success was declared for 81% of animals in the NUFLOR® IM group, 78% in
the NUFLOR® SC group, and 27% in the unmedicated group. Lesion
resolution continued to Day 11, as success rates were 94% in the NUFLOR® IM
group, 89% in the NUFLOR® SC group, and 51% in the unmedicated group
(p<0.0001).

5. Statistical Analysis: All three clinical variables (lesion scores, lameness scores,
and treatment success) were ordered categorically and scored for each foot. The
ordered categorical results were analyzed by a Nested Analysis of Covariance
(ANCOVA; foot nested in calf). For all analyses, statistical significance was
declared when p<0.05 and preliminary significance when 0.05<p<0.10. Each
Day (0, 2, 4, 7, 11) was separately evaluated.

6. Conclusion: NUFLOR® administered to cattle intramuscularly at 20 mg/kg,
twice at a 48-hour interval, or subcutaneously at 40 mg/kg once, is an
effective therapeutic regimen compared to no antibiotic in an induced model
of bovine foot rot (interdigital necrobacillosis).
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NurLorR® INJECTABLE SoLUTION EFFECTIVENESS

B. Field Study

1. Typeof Study:  Clinical effectiveness

2. Investigators: Kelly Lechtenberg, D.V.M., Ph.D.
Midwest Veterinary Services
1443 Highway 77
Oakland, Nebraska 68045

3. General Design: Prospective, randomized and controlled; 3 treatment groups.

a. Purpose: To evaluate the clinical efficacy of florfenicol administered:
1) IM at 20 mg/kg, dosed twice at a 48-hour interval; and 2) SC at 40 mg/kg,
dosed once, for naturally-occurring acute, bovine interdigital necrobacillosis
(foot rot) compared to non-medicated controls.

b. Animals: Ninety crossbred steers (beef); at least 6 months old; mean weight
436 kg (range 336 to 518 kg).

c. Control Group: Negative control (sterile saline for injection; route and
volume equivalent to NUFLOR® IM at 20 mg/kg, dosed twice at a 48-hour
interval).

d. Dosage Form: NUFLOR® Injectable Solution, 300mg/mL

e. Route of Administration and Dose: Intramuscular (IM) injection, or
subcutaneous (SC) injection; IM at 20 mg/kg, dosed twice at a 48-hour
interval (Days 0 and 2); SC at 40 mg/kg, once (Day 0). Injections were
limited to a 10 mL volume per site.

f. Test Duration: Seven days

g. Pertinent Parameters Measured: Calves were treated on Day 0 for naturally
occurring, acute, bovine foot rot. Feet were enrolled based on two
consecutive days of non-resolving lesions and lameness. In order to be
enrolled, cattle had to exhibit clinical signs of foot rot as defined as lesion
and lameness scores >2 in at least one foot on two consecutive days. Lesion
and lameness severity were assigned on Days -1, 0, 2, 4, and 7. Criteria for
scoring of lesions and lameness are shown in Tables 4.5 and 4.6.
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NUFLOR® INJECTABLE SOLUTION EFFECTIVENESS

Table 4.5. Lesion interpretation

Score Interpretation
0 No lesion or swelling
1 No lesion visible; slight to moderate swelling
present
2 Severe swelling with no lesion; or slight

swelling with small interdigital necrotic lesion

3 Small to medium size necrotic lesion with
moderate to severe swelling

4 Large to very large interdigital necrotic lesion
(near full length to full length of interdigital
space) with moderate to severe swelling

Table 4.6. Lameness interpretation

Score Interpretation
0 Normal
1 Slight lameness
2 Moderate lameness
3 Severe lameness

Treatment success, improvement, or failure was determined on Day 7
based on lesion scores and lameness compared to Day 0. The
following criteria were used:

Success: Day 0 lesion score 22 decreasing to a lesion score of 0 or
1; with a corresponding reduction in lameness score of at
least 2 points.

Improved: Day 0 lesion score >3 decreasing to a lesion score of 2,
with a corresponding reduction in lameness score of at
least 2 points, or a lameness score returning to zero.

Failure: Calves not meeting the above criteria for treatment
success or improvement.

4. Results: NUFLOR® IM and SC groups were clinically and statistically more
effective than saline treatment in reducing lesion (Table 4.7) and lameness
(Table 4.8) severity. The two NUFLOR® groups were clinically and
statistically equivalent throughout the study.
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NurLoR® INJECTABLE SoOLUTION

EFFECTIVENESS

Table 4.7. Lesion scores, by treatment group by day, for cattle treated for foot
rot with NUFLOR® (florfenicol) by intramuscular (IM) or subcutaneous (SC)
injection compared to saline control.

Day Treatment* Lesion Score

0 1 2 3 4

0 saline - - 10 20 0
Nuflor® IM - - 10 20 0

Nuflor® SC -- - 9 21 0

2 saline 0 1 13 15 1
Nuflor® IM 2 13 15 0 0

Nuflor® SC 1 10 18 1 0

4 saline 0 1 15 14 0
Nuflor® IM 11 13 6 0 0

Nuflor® SC 3 23 3 1 0

7 saline 0 0 16 13 1
Nuflor® IM 16 9 5 0 0

Nuflor® SC 12 13 4 1 0

*n was equal to 30 at each time point for each treatment group

Table 4.8. Lameness scores, by treatment group by day, for cattle treated for
foot rot with NUFLOR® (florfenicol) by intramuscular (IM) or subcutaneous
(SC) injection compared to saline control.

Day Treatment* Lameness Score
0 1 2 3
0 saline - - 6 24
Nuflor® IM - - 5 25
Nuflor® SC - - 7 23
2 saline 0 0 10 20
Nuflor® IM 4 9 16 1
Nuflor® SC 1 12 17 0
4 saline 0 2 12 16
Nuflor® IM 11 11 8 0
Nuflor® SC 11 11 7 1
7 saline 0 2 10 18
Nuflor® IM 19 7 4 0
Nuflor® SC 19 6 3 2

*n was equal to 30 at each time point for each treatment group

Treatment efficacy for affected feet was evaluated as the change in lesion and
lameness scores from Day 0 to Day 7. The treatment success rate in each
Nuflor® group was 77% compared to 0% in the saline group.

NADA 141-063
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NurLor® INJECTABLE SoLuTION SAFETY

Twenty-five lesions were cultured, yielding 23 isolates of both Fusobacterium
necrophorum and Bacteroides melaninogenicus. Florfenicol MIC,, and MIC,,
for both organisms were 0.25 pg/mL.

5. Statistical Analysis: Lesion scores, lameness scores, and treatment success
were all ordered categorical variables and were analyzed by the Kruskal-Wallis
Test. For all analyses, statistical significance was declared when p<0.05 and
preliminary significance when 0.05<p<0.10.

6. Conclusion: NUFLOR® administered to cattle intramuscularly at 20 mg/kg,
twice at a 48-hour interval, or subcutaneously at 40 mg/kg once, is an effective
therapeutic regimen compared to no antibiotic in naturally-occurring, acute,
bovine foot rot (interdigital necrobacillosis).

C. Determination of Mean Inhibitory Concentrations (MICs) of Florfenicol

F. necrophorum and B. melaninogenicus isolates collected from naturally
occurring interdigital phlegmon cases from 1973 to 1997 in the United States
were analyzed to determine the MICs of florfenicol. A summary of the results is
shown in Table 4.9. Of the 23 isolates (12 F. necrophorum and

11 B. melaninogenicus) collected from clinical cases of acute bovine foot rot
during 1997, no isolate had an MIC greater than 0.25 pg/mL.

Table 4.9. MIC values of florfenicol against bacterial isolates collected from
1973 to 1997 from natural infections of cattle (n=53).

Bacteria No. of Isolates ~ MIC Range MIC,* MIC,,**
(ng/mL) (ng/mL) (ng/mL)

F. necrophorum | 33 0.125t0 0.5 0.25 0.25

B. melaninogenicus 20 0.125t0 0.25 0.25 0.25

* Minimum inhibitory concentration for 50% of the isolates
**Minimum inhibitory concentration for 90% of the isolates

V. ANIMAL SAFETY

The supplemental approval for this new indication does not change the dose of
florfenicol, the frequency, or route of administration. Accordingly, no additional
studies were required for animal safety. See the Freedom of Information (FOI)
Summaries for the approval of the original and supplemental applications of NUFLOR®
Injectable Solution (NADA # 141-063), approved May 31, 1996, and June 4, 1998.

VI. HUMAN SAFETY

The supplemental approval for this new indication does not change the dose of
florfenicol, the frequency, or route of administration. Accordingly, no additional
studies were required for human food safety. See the Freedom of Information (FOI)
Summaries for the approval of the original and supplemental applications of
NUFLOR® Injectable Solution (NADA # 141-063), approved May 31, 1996, and
June 4, 1998.
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NurLorR® INJECTABLE SOLUTION AGENCY CONCLUSIONS

VII. AGENCY CONCLUSIONS

The data submitted in support of this NADA supplement satisfy the requirements of
Section 512 of the Federal Food, Drug, and Cosmetic Act and 21 CFR Part 514 of the
implementing regulations. The data demonstrate that florfenicol, when administered
as an intramuscular injection at 20 mg/kg, dosed twice at a 48-hour interval, or as a
single subcutaneous injection at 40 mg/kg, is safe and effective for the treatment of
bovine interdigital phlegmon (foot rot, acute interdigital necrobacillosis, infectious
pododermatitis) associated with Fusobacterium necrophorum and Bacteroides
melaninogenicus.

Labeling restricts this drug to use by or on order of a licensed veterinarian. The
Center for Veterinary Medicine (CVM) has concluded that this product shall
continue to have prescription marketing status.

The agency has determined under 21 CFR 25.33(d)(5) that this action is of the
type that does not individually or cumulatively have a significant effect on the
human environment. Therefore, neither an environmental assessment nor an
environmental impact statement is required.

Under the Center's supplemental approval policy (21 CFR 514.106(b)(2)(v)), this
is a Category Il change. The approval of this change is not expected to have any
adverse effect on the safety or effectiveness of this new animal drug and,
therefore, did not require a reevaluation of the human food or target animal safety
data in the parent application.

Under Section 512(c)(2)(F)(iii) of the FFDCA, this approval for food-producing
animals qualifies for THREE (3) years of marketing exclusivity beginning on the date
of approval because the supplemental application contains substantial evidence of the
effectiveness of the drug involved, any studies of animal safety, or, in the case of food
producing animals, human food safety studies (other than bioequivalence or residue
studies) required for the approval of the application and conducted or sponsored by
the applicant. The three years of marketing exclusivity applies only to the addition of
the new indication, treatment of bovine interdigital phlegmon (foot rot, acute
interdigital necrobacillosis, infectious pododermatitis) associated with Fusobacterium
necrophorum and Bacteroides melaninogenicus, for which the supplemental
application is approved.

NUFLOR® Injectable Solution is under U.S. patent number 5,082,863, which
expires January 21, 2009.
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NurLorR® INJECTABLE SOLUTION APPROVED LABELING

VIII. APPROVED LABELING
A copy of the draft facsimile labeling is attached to this document.

A. NUFLOR®Injectable Solution - Vial Labels
B. NUFLOR® Injectable Solution - Carton Label

C. NuUFLOR® Injectable Solution - Package Inserts
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DESCRIPTION: NUFLOR® Injectable Solution is s sterile
lution of the hetic, broad antidiotic fiorfeni-
col. Each milliliter contains 300 mp of tlorfenicol, 250 mg n-
methyl-2-pyrrolidons, 150 mg propylena glycol, and polyeth-
Yiene glycol q.s.
INDICATIONS: NUFLOR inj le Solution is indicated for
treatment of bovine respiratory diseass (BRD). associsted
with Pasteurella hasmolytics, Pasteurells multocida, and
Haemophilus somnus, and for the treatment of bovine inter-
digital phlagmon {foot rot, acute interdigital necrobacillosis,
infectious pododermatitis) iated with Fusob, i
necrophorum and Bacteroides melaninogenicus.
DOSAGE AND ADMINISTRATION: NUFLOR Injectable
Solution should be ad od by intr far injecti
to cattle at s dose rate of 20 mp/kg body woi%ht (3 mL/100
Ibs). A second dase shouid be administered 48 hours later.
Alternatively, NUFLOR Injectabls Solution can be admini-
stered by a single subcutaneous injection to cattle at a
dose rate of 40 mg/kg body weight (6 mL/100 Ibs). Do not
administer more than 10 mi at each site. The injection
should be given only in the neck. NOTE: Intramuscular
injection may result in local tissue resction which persists
beyond 28 days. This may result in trim loss of adible tissue
at slaughtar. Tissue reaction at injection sites other than the
neck ara likely to be mora severs.

RESIDUE WARNINGS: Animals intended for human con-
sumption must not be slaughtered within 28 days of the
last intramuscular treatment. Animals intended for
human consumption must not be slaughtered within 38
dnrs of subcutaneous treatment Do not use in female
dairy cattle 20 months of age or older. Use of lorfenical
in this class of cattle may cause milk residues. A with-
drawal period has not been established in preruminat.
ing calves. Do not use in calves to be processed for veal,

CAUTION: Not for use in cattie of breeding age. The effects
of florfenicol on bovine reproductive performancs, preg-
nancy, and lactation have not besn determined.
Intramuseular injection may result in local tissue reaction
which persists beyond 28 days. This may result in trim loss
of odible tissue at slaughter. Tissue reaction at injection
sitas other than the neck is likely to be more severe.
STORAGE CONDITIONS: Store between 2*-30°C {36°-86°F),
Refrigeration is not requirad. The solution is light yellow to
straw colored. Color does not affect potency,

Read Product information Sheet carefully.
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- 250 thyl-2-pyrroiidons, 150mg propyione ghy-

\YEL E:IL\ -\dv::lyd\ylm dycolgs. e b
DOSAGE AN ADMINISTRATION: NUFLOR Ijoctable Soks-

300 mgImL liothn&niiﬂMbyhﬂmnahrm'. L

ijection fo cat-
Ue ot 2 dose rate of 28 body weight (S miN108 Ibs).
A socond dose should hmriw 4% hours later. Aker-
natively, NUFLOR Inoctabia Sokdion canbe administred by s

single g
body woight (6mL/100 151, Do ot ademid or moro than 10mL.
® 3t oach ste. The injection should ba given only in the mock.
RESIDUE WARNINGS: Animals inten dod lor human
onvamton s eutbelonshersd witkin 22 days
od for human consumption must oot be slsughtored
within 38 days of subcutaseces trestmant. Oy net
wsein fomale daity cattio 20 months ol 2ge or slder.
Use of flortesiont in this class of cattle may conms
mik residees. A withdrawal period has net been
sctablishod in preruminating calves. Do sof s ia
calves (o be processed ferveal.
CAUTION:Notfor useincatie of breeding sge. The effects
of Rorfnicol on bovine reproductive parforstance, peg-
nancy, snd lactation hawe not been detormined. Inv smus-
cular mjoction may result in local lixsus reaction which
persists beyond 28 days. This may result in tim foss of
edible ¥ssue st slaughier v i injection sites
other than the neck is fikely © be more severe.
STORAGE CONDITIONS: Store betw eon 2*-30°C(36°-86°F).
Schering-Plough Anim.at Health Cory. Union, NJ 07083,
Copyright © 1936, 1938, Schering-Plough Animal Health.

All ights ceserved.
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IDUE WARNINGS: Animals Intendad for
Eﬁun consumption mustnotbe slaughteced
within 28 days of the lastintramuscular treat-
ment. Animals intended for human con-
sumption must not be slaﬂuhturud within 38
days of subcutaneous tredtment. Do not use
Infemale dairy cattla 20months of agoorolder.

Use of fRlorfenicol in this class of cattle may
causa milk residues.Aderawai{a‘enOd has
notbeen established in preruminating calves.
Do rotuse In calves to be processed for veal.

~

F-000000008 PRODUCT
NADA F141-063, Approved by FOA.  INFORMATION
Nuflor
(FLORFENICOL)

Injectable Solution 300 mg/mL

Forl lar and Sub Use in Cattia Oaly.
CAUTION: Federal law restiicts this drug to use by or
onthe order of a licensed veterinarian.
DESCRIPTION: NUFLOR is 2 solution of the synthetic
antibiotic florfenicol. Each milliliter of sterile NUFLOR
lnim:tal:lgh S;lénion cggtalns ,:?3 mg of ﬂ:wdwokc 251!
mg n-methyl-2-pyrrolidone, 150 mg propylene glyco
and polyethylens glycol g.s.
CUNICAL PHARMACOLOGY: The pharmacokinesic dis-
m)siﬁon of NUFLOR Injectable Solution was evalusted in
eder calves following single Intramuscular administra-
tion at the recommanded dase of 20 my/
Injectable Solution was also administe
ta the same cattle in order to calculate the volume of dis-
tribution, clearance, and percent bioavadability' (Table 1).

Forfenicolwas detectableintha serum of mostani-
mals through 60 hours after intramuscular admin-
Istration with a mean concentration of 0.19 po/ml
The protain binding of florfenicol was 12.7%, 13.2%,
and 18.3% at serum concentrations of 0.5, 3.0, and
16.0 pg/mi, respectively,

MICROBIOLOGY: Florfenico! is a synthetic, broad-
spectrum antibiotic active against many graa-neg-
ative and gram-positive bacteria isolated from
domestic animals, it is primarily bacteriostatic and
acts by binding to the 508 ribosomal subunit and
inhibiting bacterial protein synthesis, /nvitroand in
vivo activity has been demonstrated against com-
monly isolated bacterial pathogens nvolved in
bovine respiratory diseass (BRD} includl:y Pas-
teurella haemolytica, Pasteurells multocids, and
Haemophilus somnus, as well as against commen-
ly isolated bacterial pntho%en_s Invoived in bovine
interdigital phlegmon including Fusobacterium
necrophorum and Bacteroides melaninogenicus.
The minimum inhibitory concentrations (MICs) of
fiorfenicolfor BRD organismswere datermined usin
isolates obtained from natural infections from 1

10 1993, The MICs for interdigital phlegmon organ-
isms were determined us;t_;g solates pbtaingd
natural infections from 1973 to 1997 {Tabla 2).

TABLE 2. MIC Values® of Florfenicol Against
Bacterial Isolates from Naturat Infection of Cattle

Orgacksen okt Nurbers  MICgr (ginl) MICy- it}
S0z

INDICATIONS: NUFLOR Injectable Solution is indi-
cated for treatment of bovine rssrlratory disease
(BRD) associated with Pasteurells haemolytica,
Pasteurella multocida, and Haemophilus samnus, and
forthetreatmentofhovine interdigital phlegmon{foot
rot, acute interdigital pect;ochillosls, i fecti

WARNINGS: NOT FOR HUMAN USE. KEEP OUT OF
REACH OF CHILDREN. This product cortains matg-
rials that can be irritating to skin and eyes. Avoid
direct contact with skin, eyes, and clothing. In casa
of accidental aye exposure, flush with water for 15
minutes. In case of accidental skin exposure, wash
with s0ap and water. Remove contaminated cloth-
ing. Consult a pﬂxsit_:ian if trritation persists. Accl-
dental injection of this product may cause local irmi-
tation. Consulta physicianimmediately, The Material
Safety Data Sheet (MSDS] cantains more detailed
occupational safety information.

For customer service, adverse effacts reporting,
and/or a copy of the MSOS, cafl 1-800-211-3573.
CAUTION: Notfor use in cattle of braeding age, The
effects of florfenicol on bovine reproductive per-
farmancs, pragnancy, and lactation have not been
determinad. Intramuscular injection may result in
localtissug reactionwhich persists bayond 28 days.
This may result in trim loss of edible tissue at

podedermatitis)

hter. Tissue reaction at inj sites othar

ngcrophorum and Bactercides melaninogenicus.
e TR




Lo TN Y i AR R I

o

F£-000000008

NADA #141-063, Approved by FOA.

Nuflor
(FLORFENICOL)

Injectable Solution
300 mg/mt

For Intramuscular and

of a ficensed veterinarian,

yiene glycol q.s.

cent bioavailability' {Table 1).
TABLE 1, Pharmacokinetic

Calves {n=10).

PRODUCT
INFORMATION

Subcutareous Use in Cattle Only.

CAUTION: Federal law restricts
this drug to use by oronthe order

DESCRIPTION: NUFLORis a solu-
tion of the synthetic antibiotic flor-
fenicol, Each milliliter of sterila
NUFLOR Injectable Solution con-
tains 300 mg of florfenicol, 250mg
n-methyl-2-pyrrolidone, 150 mg
propylene glycol, and polyeth-

CUNICAL PRARMACOLOGY: The
harmacokinetic disposition of
UFLOR Injectable Solution was

evaluated in teeder calves follow-

ing single intramuscular adminis-
tration at the recommended dose
of 20 mg/kg. NURLDR Injectable

Solution was also administared

intravenously to the same cattle in

order o calcuiate the volume of
distribution, clearance, and per-

Paramater Values for Florfenicol
Following tM Administration of
20 mg/kg Body Weight to Feeder

-~ | centrationof0.19

walml racnartivaly,

MICROBIOLOGY: Florfenicolis a
synthetic, broad-spectrum antibi-
otic active against many gram-
negative and gram-positive bac-
teria isolated from domestic
animals. Itis primarily bacterio-
static and acts by binding to the
50S ribosomal subunit and inhibit-
ingbacterial protein synthesis. In
vitroand in vivoactivity has been

aled 8¢

isolated bacterial pathog
involved in bovine respiratory
disease {BRD) including Pas-
teurella haemolyg'ca, Pasteurel-
la multocida, and H; phil
somnus, as well as against com-
monly isolated bacterial
pathagens involved in bovine
interdigital phlegmon including
Fusobacteriumnecrophorumand
Bacteroides melaninogenicus.
The minimum inhibitory concen-
trations (MICs) of florfenicol for
B8RO organisms were determined
usingisolates obtained from nat-
uralinfactions from 1930 to 1993.
The MICs for interdigital phieg-
mon organisms were determined
usingisolates obtained fromnat-
ural infections from 1973 to 1997

Forfenicol was detectableinthe
serum of mast animals through
60 hours after intramuscular
administration with amean con-
'mL.Thepro-
tein binding of florfenicol was
12.71%,13.2%, and 18.3% atserum
cancentrations of0.5,3.0,and 16.0

{Yable 2}.

—_—

'YABLE 2. MIC Values' of Florfani-

col Against Bacterial Isolates
From Natural Infection of Cattle

Hrganienn. provell
m 8% 1%
Pestourols mbtecits » 9% 3]
[] w -
n o
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INDICATIONS: NUFLOR Inject-
able Solution is indicated for
treatment of bovine respiratory
disease {BRD], associated with
Pasteurella haemolytica, Pas-
teurella multocids, and
Haemophilus somnus, and for
the tr tof bovine interdi
ital phtegmon (foot rat, acute
interdigitalnecrobacillosis, infac-
tious pododermatitis) associated

ith Fusobacterium necropho-
rum and Bacteroides melanino-
genicus.

RESIOUE WARNINGS: Ani-
mals intended for human
consumption must not be
slaughtered within 28 days of
the last intramuscular treat-
ment. Animals intended for
human consumptiocnmustnot
be slaughtered within 38 days
of subcutaneous treatment.
Do not use in female dairy
cattle 20 months of age or
older. Use of florfenicotl in
this class of cattle may cause
milk rgsidues. A withdrawal
period has not been estab-
lished in preruminating
calves. Do not use in calves

to be processed for veal.

WARNINGS: NOT FOR HUMAN
USE. KEEP OUT OF REACH OF
CHILDREN. This product con-
tains materials that can be irri-
1ating to skin and eyes. Avoid
direct contact with skin, eyes,
and clathing. In case of accl-
dental eye exposure, flush with
water for 15 minutes. In case of
accidental skin exposure, wash
with soap and water. Remove
contaminated clothing. Consult
aphysiclan if irritation persists.
Accidentalinjection of this prod-
uct may cause local irritation,
Consufta physicianimmediate-
ly. The Material Safety Data
Sheet (MS0S) contains more

_q}ﬁ._

__q)__.
|

information,

more Severe,

ly following treatment.

by the end of the study.
mg/kg) safe!

ducted in hea
effects of

mended dosa onfeed
feed consumption was

DOSAGE AND ADMINISTRATION:
NUFLOR Injectable Solution
should be administered by intra-
muscular injection to cattle ata
dose rate of 20mg/kg bodyweight
(3 mL/100 Ibs). A second dose
should be administered 48 hours
later. Alternatively, NUFLOR
Injectable Sofution canbe admin-
istared by a singla subcutaneous
injection to cattle at a dose rate
of 40mg/kg hodyweight {6 mL/100
Ibs}. Do notadminister more than
10 mL at each site. The injection
shouldbe givenonlyinthe neck.
NOTE: Intramuscular injection
may result in local tissue reac-
tion which persists beyond 28
days. This may result in trim loss
of edible tissue at staughter. Tis-
sue reaction at injection sites
otherthanthe neckis likelyto be
more severe,

HUFLDR GOSAGE GUIDE | Mecommended
e injecion
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detailed accupational safety

Far customer service, adverse
effects reporting, and/or a copy
ofthe MSDS, call 1-800-211-3573.
CAUTION: Notfor usa in cattla of
breeding age. The effects of flor-
fenicol on bovine reproductive
performance, pregnancy, and
lactation have not been deter-
mined. Intramuscular injection
may result in local tissue reac-
tion which persists beyond 28
days, This may resuttin trim loss
of edible tissue at slaughter. Tis-
sue reaction at injection sites
other than the nack s likely to be

ADVERSE EFFECTS: Inappetence,
decreased water consumption,
or diarthea may occur transient-

TOXICOLOGY:A 10X satety study
was conducted infeeder catves,
Two intramuscular injections of
200 mg/kg were administered at
a 48-hour intarval. The calves
ware monitored for 14 days after
the second dose. Marked anorex-
i3, decreased water cansumg-
tion, decreased bodyweight,and
increased serum enzymes ware
observed following dose admin-
istration. These effects resolved

A 1X, 3X, and 5% (20, 60, and 100
study was con-
ductadinfeeder calvesfor3Xthe
durationoftreatment(Ginjections
at 48-hour intervals). Slight
decreaseinfeed and water con-
sumptionwas observedinthe 1X
dose group. Decreased feed and
water consumption, bodywaight,
urine pH, and increased serum
enzymas, ware observed in the
3X and 5X dose groups. Depres-
. sion, soft stool consistency, and
dehydration were also observed
in some animals (most frequent-
ly atthe 3X and 5X dose levels),
primarily near the end of dosing.
A &3-day controfled study was con-
caitle 1o evaluats
R Injectable Solu-
tion administered at the racom-

Although a transient decreasa in

5 observed,
NUFLOR Injectable Solution admin-
istration had no fong-term effect on

Clinical improvement should be
evident in most treated subjacts
within 24 hours of initiation of
treat If a positive resp

isnotnoted within 72hours of ini-

tiation of treatment, the diagno- -

sis should be resvaluated,

STORAGE CONDITIONS: Store
batween 2°-30°C (36°-86°F),
Refrigeration is not required.
The solution is fight yellow to
straw colored. Color does not
affect potency.

HOW SUPPLIED: NUFLOR
Injactable Solution is packagad
in 100mL{NDC0061-1116-04},250
mL {NDC 0061-1116-05), and 500
mL{NDC0061-1115-06) glass ster-
ile multiple-dose vials.
REFERENCE:1. LobellRD, VarmaKJ,
et 8l. Pharmacokinetics of forfeni-
col following intravenous and intra-
musculardosastocattie.J Vot Phar-
macol Therap. 1934; 17.253-258.

November 1938
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than the neck is likely to be more severa.

ADVERSE EFFECTS: Inappetence, decreased watar
consumption, or diarrhea may occur transiently fol-
fowing treatment,

TOXICOLOGY: A 10X safaty study was conducted in
feeder calves. Two intramuscular injactions of 200
mg/kg were administered at a 48-hour interval. The
calves were monitored for 14 days after the second
dose. Marked anorexia, dacreased water con-
sumption, decreased body weight, and increased
serum enzymes were observed following dose
administration. These eHects resolved by the end
of the study.

A 1X, 3%, and 5X {20, 60, and 100 mg/kg) safety study
was conducted in feeder calves for 3X the duration
oftreatment{6injections at48-hourintervals). Slight
decrease in feed and water consumption was
observedinthe 1X dose group. Decreased feed and
water consumption, body weight, urine pH, and
increased serum enzymes, were observed in the 3X
and 5X dose groups. Depression, soft stool consis-
tency, and dehydration were also observedinsoma
animals {mast frequently at the 3X and 5X dose lev-
els), primarily near the end of dosing.

AA43-day controlled studywas conducted in healthy
cattleto evaluate effects of NUFLOR Injectable Solu-
tion administered attherecommended dose onfeed
consumption. Aithough atransientdecreaseinfeed
consumption was observed, NUFLOR Injectable
Solution administration had no long-term effecton
body weight, rate of gain, or fead consumption.
DOSAGE AND ADMINISTRATION: NUFLOR
{njectable Solution should be administered byintra-
muscularinjectionto cattie ata doserate of 20mg/kg
body weight {3 mL/100 Ibs). A second dose should
be administered 48 hourslater. Aiternatively, NUFLOR
Injectable Solution can be administered by 8 sin-
gle subcutaneous injection to cattle at a dose rate
of 80mg/kg bodyweight (6 ml/1001bs). Do notadmin-
ister more than 10 mL at each site. The injection
should be given only in the neck.

NOTE: Intramuscular injection may result in local
tissue reactionwhich persists beyond 28 days. This
may result in trim loss of edible tissue at slaughter.
Tissuareaction atinjection sites otherthanthe neck
is likely to be more severe.

™ ¢ Recommended
wminob | ssmiron [Injection L
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Clinical impr ent should be evident in most
treated subjectswithin 24 hours of initiation oftreat-
ment. If a positive response is not noted
within 72 hours of initiation of treatment, the
di is should be r luated.

STORAGE CONDITIONS: Store between 2°-30°C (36*- |
86°F). Refrigeration is not required. The solution is light {

yellow to straw colored, Color does not affect potency.
HOW SUPPUED: NUFLOR Injectable Solutionis pack-
a&?d in 100 mL (NOC D061-1116-04), 250 mL l()NDt:
1-1116-05), and 500 mL{NDC 0061-1116-06) glass
sterile multiple-dose vials.
REFERENCE: 1. Lobell RD, Varma KJ, et al. Pharmacokinet-
ics of florfenicol following intravenous and intramuscular
doses to cattle. J Vot Pharmacol Therap. 1934; 17:253-258.

November 1338
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than the neck is likely to be more severa.

ADVERSE EFFECTS:Inappetence, decreased water
consumption, or diarrhea may accur transientlyfol-
lowing treatment.

TOXICOLOGY: A 10X safety study was copducted in
feeder calves. Two intramuscular injections of 200
mg/kg were administered at a 48-hour interval. The
calves were monitored for 14 days alter the second
dose. Marked anorexia, decreased water con-
sumption, decreased body weight, and increased
serum enzymas were observed following dose
administration. These effects resolved by the end
of the study.

A X, 3X, and 5X (20,60, and 100 mglksi(l safety study
was conducted in feeder calves for 3X the duration
oftreatment (G injections at48-hourintervals). Stight
decrease in feed and water consumption was
observedinthe 1Xdose group. Decreased feed and
water consumption, body weight, urine pH, and
increased serum enzymes, were observed inthe 3X
and 5X dose groups, Depression, soft stool consis-
tency, and dehydration were also observed in some
animals {most trequently st the 3X and 5X dose lev-
els), primarily near the end of dosing.

A43-day controlled studywas conducted inhealthy
cattleto evatuate effects of NUFLOR Injectable Solu-
tionadministered atthe racommended dose onfeed
consumption. Although e transientdecreaseinfead
consumption was observed, NUFLOR Injectable
Solution administration had no long-term affecton
body weight, rate of gain, or feed consumption,
DOSAGE AND ADMINISTRATION: NUFLOR
Injectable Solution should be administered byintra-
musculerinjectiontocattle atadoserate of20mqlkg
body weight {3 mL/100 Ibs). A second dose shoul
be administered48 hourslater. Aliematively, NUFLOR
Injectable Solution can be administered by a sin-
gle subcutaneous injection to cattie at a dose rate
of40mg/kg bodyweight (6 mL/1001bs). Do not admin-
ister more than 10 ml at each site. The injection
should be given only in the necl

NOTE: Intramuscular injection may result in local
tissua reactionwhich persists bayond 28 days. This
may resultin trim loss of edible tissuae at slaughter.
Tissuereactionatinjection sites otherthanthe neck
is likely to be more savere.

ﬁw Recommended
MWE: Injection Location

!

Clinjcal improvement should be evident in most
treated subjects within 24 hours of initiation of treat-
ment. If 8 positive response Is not noted
within 72 hours of initiation of treatment, the
diagnosis should be reevaluated.
STORAGE CONDITIONS: Store between 2°-30°C {36°-
86°F]. Refrigeration is not required. The solution is light
yellow to straw colored. Color does not affect potency.
HOW SUPPLIED: NUFLOR Injectable Solutionis pack-
aged in 100 mL (NDC 0061-1116-04}, 250 mL (NDC
1-1116-05), and 500 mL {NDC 0061-1116-06} glass
starila muttiple-dose vials,
REFERENCE: 1. Lobell RD, Varma KJ, et al. Pharmacolkinet-
ics of florfenicol following intravenous and intramuscular
doses to cattle. J Vet Pharmacol Therap. 1994; 17:253-758,
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