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A180@ Injectable Solution INTRODUCTION 

I. GENERAL INFORMATION: 

a. File Number: NADA 141-207 

b. Sponsor: Pfizer Inc. 

c. Established Name: 

d. Trade Name: 

e. Dosage Form: 

f. How Supplied: 

g. How Dispensed: 

h. Amount of Active Ingredients: 

i. Route of Administration: 

j. Species/Class: 

k. Recommended Dosage: 

1. Pharmacological Category: 

m. Indications: 

235 East 42”d Street 
New York, NY 10017 

Drug Labeler Code 000069 

Danofloxacin 18% injectable solution 

A180@ 

Sterile injectable solution 

100 mL and 250 mL bottles 

Rx 

180 mg danofloxacin per mL 

Subcutaneous (SC) injection 

Beef cattle 

Administer a subcutaneous dose of 6 mg/kg 
body weight (1.5 mW100 lb). Treatment 
should be repeated once at approximately 48 
hours for a total of two treatments. Volume 
administered should not exceed 15 mL per 
injection site. 

Antimicrobial 

For the treatment of bovine respiratory disease 
(BRD) associated with Mannheimia 
(Pasteurella) haemolytica and Pasteurella 
multocida 
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AlSO@ Injectable Solution EFFECTIVENESS 

2. EFFECTIVENESS: 

The effectiveness of danofloxacin 18% injectable solution was established in clinical 
dose range-finding studies conducted to evaluate the efficacy of danofloxacin against 
spontaneous bovine respiratory disease (BRD). 

Effectiveness was confirmed in four well-controlled studies of naturally acquired 
bacterial respiratory infections in feedlot age cattle. These studies were conducted 
under commercial conditions at four locations in North America. 

a. Dosage Characterization: 

Clinical field studies using varying dosage regimens were conducted to evaluate the 
efficacy of danofloxacin against spontaneous BRD. 

Dose Range-Finding Studies 

Recently transported steers with clinical signs of acute BRD (increased rate and/or 
abnormal character of respiration and depression) and rectal temperatures 2 40.3”C 
(104S”F) were used. At enrollment, a nasopharyngeal swab was obtained from 
each calf for bacteriologic analysis. Calves were clinically assessed by a 
veterinarian unaware of treatment assignments (masked studies), and rectal 
temperatures were determined daily for 10 days after enrollment. Treatment 
success (calves identified as responders during days 3-5 that did not relapse by day 
10) was based on observations of respiratory signs, attitude, and rectal temperature. 

Two hundred calves were randomly assigned to one of four treatments which 
received either saline (n=20), 4 mg danofloxacitig twice at an interval of 24 hours 
(n=60), 4 mg danofloxacin/kg once daily for 72 hours (n=60), 6 mg 
danofloxacin/kg twice at an interval of 48 hours (n=60). 

One hundred-eight (1 OS), and nine (9) pretreatment (Day 0) respiratory tract 
samples were positive for Pasteurella haemolytica and Pasteurella multocida, 
respectively. Twenty-four hours after the first treatment, and through Day 6, the 
rectal temperatures of the animals in the danofloxacin treatments were significantly 
lower than the negative controls. Based upon clinical results of this dose finding 
study, the possible regimens considered were 4 mg/kg 3 times, 24 hrs apart or 6 
mg/kg twice, 48 hrs apart. Upon evaluating the pharmacokinetic profiles associated 
with danofloxacin, the 6-O-6 regimen was found to be most consistent with dose 
optimization of fluoroquinolones (i.e., minimizing the frequency and duration of 
administration while maximizing systemic drug exposure). Therefore, the 6-O-6 
dosing regimen was selected for testing in the pivotal trials. 
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b. Substantial Evidence: 

Pivotal Studies, Effectiveness Confirmation 

i. Type of Study: Multi-location, masked, clinical effectiveness and safety 
study involving four locations and a total of 240 animals. 

ii. Investigators: 

Ed G. Johnson, D.V.M. 
Johnson Research 
Parma, ID 83660 

Terry TerHune, D.V.M., Ph.D. 
Corcoran Feedyard 
Corcoran, CA 93212 

Kelly Lechtenberg, D.V.M., Ph.D. 
Midwest Veterinary Services, Inc 
Oakland, NE 06845 

David Bechtol, D.V.M. 
Agri Research Center, Inc. 
Canyon, TX 790 15 

iii. General Design: 

Purpose: To confirm the effectiveness and safety of danofloxacin 18% 
injectable solution against spontaneous bovine respiratory disease (BRD) 
under commercial conditions when administered subcutaneously at 6 mg 
danofloxacin/kg body weight every 48 hours for two treatments. 

Animals: Six to 1 l-month old male castrate crossbred calves were utilized 
in the study. Body weight ranged from 165 to 332 kg. Forty (40) animals 
were assigned to the danofloxacin treatment groups at each of the four study 
locations for a total of 160 treated calves. Twenty additional animals were 
assigned to the negative control group at each site for a total of 80 calves. 
Control animals were handled in the same manner as those assigned to the 
drug treatment groups. 

Control: Sterile saline administered subcutaneously. 

Diagnosis: Recently transported calves with clinical signs of acute BRD 
(compromised respiration and depression) and rectal temperatures 2104.O”F 
(4O.O”Cj were selected for the study. At enrollment, a nasopharyngeal swab 
was obtained fi-om each calf for bacteriologic analysis. 

1) Dosage Form: Proposed commercial formulation - aqueous solution 
containing 180 mg danofloxacin per milliliter. 

2) Route of Administration: Subcutaneous injection. 
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3) Dose: 6 mg danofloxacin/kg twice at an interval of 48 hours. 

4) Study Duration: The study duration was 10 days. Day 0 (enrollment 
and first treatment) to Day 10. 

5) Pertinent Variables Measured: The primary parameter for determining 
effectiveness was treatment success on Day 10. Treatment success 
(calves identified as responders during days 3-5 that did not relapse by 
day 10) was based on observations of respiratory signs, attitude, and 
rectal temperature. 

iv. Results: 

There were two mortalities in the negative controls. There were no 
mortalities in the danofloxacin treatment group. The danofloxacin treatment 
had significantly higher frequencies of responders compared with the 
negative control treatment. The frequency of relapses for danofloxacin 
treated calves was significantly lower than for the negative controls. The 
frequency of treatment success for danofloxacin treated calves were 
signiftcantly higher compared with the negative controls. Summaries of the 
treatment success results by trial location are presented in Table 2.1 below. 

One hundred-seven, ninety-six, and five of the pretreatment nasopharyngeal 
swabs were positive for Pasteurella haemoiytica, Pasteurella multocida and 
Haemophilus somnus, respectively. 
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Table 2.1 Percent responders and treatment success in cattle with 
spontaneously occurring BRD treated with danofloxacin. 

Location Treatment 

(mg/kg) 

% Responders 

(Day 3-5) 

% Success 

(Day 10) 

Idaho 0 40.0% (8/20) 40.0% (8/20) 

6 (twice, 48h apart) 94.7% (36/38)* 89.5% (34138)” 

Nebraska 0 10.0% (2/20) 10.0% (2120) 

6 (twice, 48h apart) 87.5% (35/40) 87.5% (35/40) 

California 0 55.0% (1 li20) 35.0% (7/20) 

6 (twice, 48h apart) 95.0% (38/40) 95.0% (38/40) 

Texas* * 0 75.0% (15/20) 75.0% (15/20) 

6 (twice, 48h apart) 85 .O% (34/40) 77.5% (31/40) 

Total 0 45.0% (36/80) 28.3% (32/80) 

6 (twice, 48h apart) 90.5% (143/158)* 87.3% (138/158)* 
* Two animals were excluded by protocol and were not included in the study results. 
** Outbreak was atypical with saline treated animals exhibiting a high spontaneous cure 
and a low rate of isolation of target pathogens. 

v. Statistical Analysis: Each study site was evaluated individually and then the 
data were pooled for analysis. 

vi. Conclusions: In field outbreaks of BRD under actual use conditions, 
danofloxacin at a dose of 6 mg/kg given subcutaneously and repeated 48 
hours later for a total of two doses, was safe and effective in reducing the 
clinical signs of acute BRD. 

vii. Adverse Reactions: No adverse reactions were reported in this study. 

Microbiologv Studies 

i. Type of Study: In Vitro Susceptibility Study - The in vitro activity of 
danofloxacin against selected cattle pathogens was assessed. 

ii. Investigator: Don Bade 
Colorado Animal Research Enterprises, Inc. 
Fort Collins, CO 80524 
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iii. Purpose: To determine the minimum inhibitory concentrations (MICs) of 
danofloxacin for pathogens known to cause cattle respiratory disease. 

iv. Samples: Bacterial isolates were obtained pretreatment from clinical cases 
of acute spontaneous BRD enrolled in various clinical studies conducted in 
North America from 1994 to 1997, including the isolates from the pivotal 
effectiveness confirmation studies. 

v. Procedure: The identity of each isolate was confirmed and susceptibility 
tested using the standardized microdilution technique (Sensititre/Alamar, 
Accumed International). Data for the in vitro activity of danofloxacin 
against Mannheimia (Pasteurella) haemolytica, Pasteurella multocida and 
Haemophilus somnus are presented in Table 4.3. 

Table 2.2 In vitro activity of danofloxacin against field isolates of bacterial 
pathogens of cattle (1994- 1997). 

Species 

Minimum Inhibitory Concentration (MIC) 

Number Min. Mode Max. MIC90 
** 

of (k&-W ~~dn~L) 64&W WmL) 
Isolates 

Mannheimia 
(Pasteurella) 
haemolytica 

363 so.01 5 0.06 0.12 0.06 

Pasteurella 
multocida 

301 so.015 ~0.015 0.12 SO.015 

Haemophilus* 32 _ co.015 
somnus 

0.03 0.06 0.06 

* The clinical significance of these in vitro data have not been demonstrated. 
** The minimum inhibitory concentration for 90% of the isolates. 

macoloav Studies 

Pharmacokinetic Evaluation: The pharmacokinetics of danofloxacin have been 
described on the basis of the following investigations: 

i. Study #l, Evaluation of plasma and lung pharmacokinetics of a single dose 
of subcutaneously (SC) administered danofloxacin 18% injectable solution 
in cattle. 

The objective of this investigation was to characterize the plasma and lung 
pharmacokinetics of danofloxacin after subcutaneous injection of a 6 mg/kg 
dose to ruminating cattle. Heath Management Services of Tulare, California 
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conducted the study under the guidance of Terry TerHune, DVM, Ph.D. 
The test material was 180 mg danofloxaciu/mL ( 18% w/v) injectable 
solution. 

The study employed twenty-two male castrate beef cattle, approximately 6 
months of age, weighing between 228 to 257 kg. Animals were individually 
housed and fed. All animals were healthy and without prior history of 
exposure to fluoroquinolones. 

On study Day 0, the danofloxacin treatments were administered to all 
animals SC in the lateral neck. Dose volumes were based upon Day zero 
body weights. Duplicate 10 mL samples of blood were collected in 
evacuated heparinized tubes via jugular venipuncture immediately prior to 
slaughter and at hrs 1, 2, 8, 12, 24, 36, and 48 post-injection (3 animals per 
time point). Plasma was separated by centrifugation and transferred to two 
plastic vials labeled with study number, animal number, date, and time of 
collection. All samples were stored frozen at approximately -20°C, pending 
shipment for analysis. Following blood collection, calves were euthanized 
by captive bolt, followed by exsanguination. 

Lclngs were removed intact, and a representative sample was taken from 
each lung lobe. For each animal, the lung tissue samples were homogenized 
in a food processor in two separate batches. The two batches were 
combined to obtain a final, uniformly blended lung homogenate. 
Approximately 500 g of lung homogenate was taken from the processor and 
divided into two sub-samples of 250 g each. These samples were stored 
frozen (-20°C), pending shipment for analysis. 

BAS Analytics, a division of Bioanalytical Systems, Inc, West Lafayette, 
Indiana, generated the quantitative analysis of danofloxacin concentrations 
in the lung and plasma samples using a validated High Pressure Liquid 
Chromatographic (HPLC) method with fluorescence detection. 

The concentrations at each timepoint (lung or plasma) were averaged and 
the resulting composite curves were used as the basis for the analysis. The 
area under the curve (AUC) was estimated using the linear trapezoidal rule 
from time zero to the last quantifiable drug concentration. The terminal 
elimination rate constant (p) was estimated from the slope of the Ln 
concentration versus time curve. Terminal elimination half-life (TX) was 
calculated as 0.693/p. AUC was estimated from time zero to time infinity 
(AUCO-inf) by adding the terminal triangulated area (estimated as the last 
quantified plasma drug concentration divided by p) to the AUC. Cmax was 
defined as the peak observed plasma danofloxacin concentration, and Tmax 
was the time when that peak concentration was observed. 
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Results: 

Danofloxacin is rapidly absorbed following subcutaneous injection, and 
lung levels promptly exceed concentrations observed in plasma (Figure 1). 
The following noncompartmental approximations were generated from the 
composite blood and lung profiles (Table 2.3). 

Table 2.3 Noncompartmental parameters based upon composite curves 

Tmax (hr) Cmax AUCO-Id 
Tissue h-&w (ctg* hr/mL) ~- 

2.0 6.9 6.6 65.0 
Lung 

Plasma 1.0 2.2 5.3 16.0 
* Tl12 = terminal ellminatlon half-life 

Based upon these data, it is evident that the lung concentrations are higher 
than are those in the plasma. The experimental conditions do not allow for 

Figure I: Relative concentrations ofdanofloxacin in lung and 
plasma of cattle following (6mgkg SC dose) 

I 0 4 8 12 16 al 24 28 32 36 
lime (hrs) .~ -~- --~- ~~ ~.~ ~ -l 

differentiation between intracellular vs. extracellular drug concentrations, or 
the degree of binding that may have occurred between drug and pulmonary 
tissues. 

ii. Study #2, Plasma pharmacokinetics of a single dose of subcutaneously 
administered danofloxacin in cattle. 

The objective of this investigation was to determine whether or not 
danofloxacin exhibits linear pharmacokinetics following a single 
subcutaneous injection (SC) of the 18% solution. Fifteen crossbred beef 
heifers of approximately 6 months of age and about 214 kg were employed 
in this investigation. All animals were in good health and had uniform body 
weights. 

The fifteen animals were randomly assigned to pens and treatment groups (5 
animals per treatment). The doses administered were 1.25 mg/kg, 
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6.0 mg/kg, and 10.0 mg/kg. The test article was administered as a single 
subcutaneous injection into the right cervical region of the neck. 

Duplicate lo-mL blood samples were collected in evacuated heparinized 
tubes via jugular venipuncture at 0.5, 1,2,4, 8, 12, 18. 24, 36, 48, and 72 
hours post injection. Plasma was separated by centrifugation and stored 
frozen in plastic vials. Samples were sent to Pfizer Animal Health Drug 
Metabolism in Groton, Connecticut for assay. The analytical method was 
identical to that described in Study I, “Evaluation of plasma and lung 
pharmacokinetics of a single dose of subcutaneously (SC) administered 
danofloxacin 18% injectable solution in cattle”. Pharmacokinetic measures 
were estimated for each subject in accordance with the procedures described 
above. Comparisons of dose-normalized means were based upon an 
Analysis of Variance procedure. When significant differences were 
observed, individual treatment means were compared using the pairwise 
t-test. All cells were balanced in this study. 

Results: 

The data indicate that although dose-normalized peak danofloxacin 
concentration following SC administration of the 1.25 mg/kg dose is 
significantly higher than that associated with a 10 mg/kg dose, all other 
metrics do not differ significantly. Comparable rates of absorption are 
observed with a 6 mg/kg and a 10 mg/kg dose, and the extent of exposure 
(expressed as AUC) is dose proportional across the dosing range examined. 
,4ccordingly, the resulting plasma drug concentrations are concluded to vary 
in a manner proportional to the administered dose. 

The corresponding pharmacokinetic measures are summarized in Table 2.4 
below: 
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Table 2.4 Dose proportionality in danofloxacin plasma concentrations 

Parameter 1.25 mgtkg 6.0 “g/kg 10.0 mg/kg 

Mean %CV** Mean %cv** Mean o/cv** 

Tmax (hr) I .6 34 1.60 34 2.2 50 

Cmax 0.34 (1.65)*” 13 1.35”h 18 2.07 (1.24)*b 12 
b-e/mL) 

T% (hr) 3.6 13 3.80 3 3.7 5 

AUC*** 2.24 (11.7)” 28 9.42 18 15.67 (9.4)” 15 
(P‘2 x 
hr/mL) 
* Values In parcnthcsls reprcscnt parameters that have been normallred to a 6-mgikg dose 
** Coefficent of variation (%) = Standard deviation/mean 0 100 
*** Values represent AUC to the last quanttfiablc dose 
‘.’ Values with like letters are not statistIcally significantly different (~~0.05) 

iii. Study !#3, P!asma pharmacokinetics of two doses of subcutaneously 
administered Janofloxacin in cattle. 

In this irjvestigation, a 4 mg/llg dose of danof-loxacin was administered 
twice (45 hours apart) to five female crossbred beef calves (4-O-4 dosing 
regimen). Calves were approximately 6 months of age and had arr average 
body weight of 228 kg. Injections were placed SC into the right cervical 
region of the neck. Blood was collected from each calf immediately prior to 
administration, hour zero, and at 0.5, I, 2,4, 8, 12, 18, 24, 36, and 118 hours 
after the first and second injection. Plasma samples were analyzed for 
danofloxacin using the HPLC procedure previously described. 
Pharmacokinetic metrics were determined as defined in Study # 1, above. 

Results: 

The mean data are provided in Table 2.5. From these data, danofloxacin 
pharmacokinetics do not vary after repeat SC injections. Furthermore, as 
evidenced by the similarity in Cmax values, drug accumulation does not 
occur when danofloxacin is administered twice at a 48 interval 
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Table 2.5 Mean noncompartmental parameters obtained after repeated 
danofloxacin administrations 

1 Tmax (hr) 1.4 1 36 1 1.4 1 36 1 

AUCo-mr L (pg x hr/mL) 

Day 0 Day 2 
Mean 1 %CV Mean 1 %CV 

0.89 11 0.85 16 
0.2218 14 0.202 1 16 

L3.11 WI 
5.19 15 5.13 14 

When correcting these parameters to a 6 mg/kg dose, values are similar to 
those reported in Study 2 (Study 3: Cmax (Day 0,2) = 1.34 pg/mL and 1.28 
pg/mL; AUCo-,nf (Day 0,2) = 7.79 pg x hr/mL and 7.70 pg x hr/mL. Study 
2: Cmax = 1.34 pg/mL; AUC = 9.42 pg x hr/mL). 

iv. Study #4, Bioavailability of danofloxacin 18% injectable solution when 
administered as a single subcutaneous dose to ruminating cattle. 

ln this crossover study, cattle were administered danofloxacin as either a SC 
or an intravenous (IV) injection. The objective of this investigation was to 
characterize the pharmacokinetics of danofloxacin in ruminating cattle. 
Values for systemic clearance (CL) and volume of distribution at steady 
state (VDss) were based upon the IV data. By using a two-period crossover 
design, the bioavailability (F) of the danofloxacin 18% injectable solution 
(6 mg/kg, SC injection) was determined. 

Twelve healthy calves (6 castrated males, 6 females) weighing 217 to 286 
kg were selected on the basis of normal health and body weight. Each 
animal was randomly assigned to either sequence 1 (SC, period 1; IV, 
period 2) or sequence 2 (IV, period 1; SC, period 2). SC injections were 
administered into the lateral neck region. IV injections were administered 
into the left jugular vein. Administrations were separated by a 14-day 
washout interval. 

Duplicate 10 mL blood samples were collected immediately prior to 
injection (hr zero) and at hrs 0.25,0.5, 1,2,4, 8, 12,24, 36, and 48 post 
injection. Plasma was separated by centrifugation and transferred to two 
plastic vials. All samples were stored frozen (approximately -2O’C) and 
shipped to BAS Analytics, West Lafayette, Indiana for analysis of 
danofloxacin content. The analytical method was identical to that used in 
all other previously described pharmacokinetic studies. 
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A noncompartmental analysis of the data was generated using the 
WinNonLin Software Program. From the IV datasets the parameters of 
interest were CL’ and the VDss’, the later being indicative of the extent to 
which the drug can partition into systemic tissues. These parameters were 
evaluated with respect to potential gender differences. The 1V data from 
one male and one female were excluded from the analysis because of 
perivascular administration. Within each subject, the SC AUCo+,f values 
were compared to those obtained after IV administration to determine 
product bioavailability (F) after SC injection. 

Results: 

No statistically significant period or sequence effects were observed. 
Therefore, drug carryover effects did not bias the data, and comparisons 
could proceed as planned. 

Mean pharmacokinetic parameters (by treatment and gender) are provided 
in Table 2.7 and Figure 2. Danofloxacin distributes extensively throughout 
ihe body, as evidenced by VDss exceeding 1 -L/kg. 

The percent bioavailability of the SC dose was detennineci by the ratio: 
AU(&,f(SC)/AUC&,,f(IV). From these results, w= see a slightly earlier 
time to peak concentrations after SC administraticn in steers :is compared to 
heifers. The small but significant difference in AUCo-,nr values after IV 
administration in steers and heifers may be due to the slight (but not 
significant) difference in CL observed in castrated males versus females. 
There were no statistically significant gender effects associated with Cmax, 
AUCo.i,f(SC) or T% (after IV or SC administration), indicating that dose 
can be administered irrespective of gender. Moreover, there were no 
statistically significantly differences in the terminal elimination rate 
constants observed after SC versus IV administration. 

I. Where CL= dose/AUC,,.,,r and VDss = dose*AUMC/AUC’ and AUMC = the area under the first 
moment curve (extrapolated to time infimty) and AUC = AUC&r 

---. 
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Figure 2: Profile of Plasma Danofloxacin Concentrations Following IV 
and SC Administration (6 mglkg) 

0 4 a 12 16 20 

Time Ihrs) 

24 26 32 36 

Table 2.7 Pharmacokinetic parameter estimation following SC vs. IV 
danofloxacin administration in castrated male (steers) and female calves 
(heifers) 

Parameter i Units IV ADMINISTRATION SC ADMINISTRATIQN -- 
Steer Heifer Steer Heifer l------- Mean %CV Mean %CV Mean‘ %CV Mean %CV 

/-+UCo.,n; /lg x:hr/IllL 11.3 11 9.74 9 9.63 12 8.73 9 -- 
F 92 5 87 3 

Cmax I-%/~ 1.2 16 i2 13 
I Tmax** hr 3.4 42 1.6 31 
jL L/hr 0.54 12 0.62 9 

VPSS Lk 2.7 7 2.6 4 
T1i2 hr 4.8 18 4.2 7 4.6 18 4.0 4 

*AUCO.,“r: statlstlcally significant gender effect after IV 
**Tmax: statistically significant gender effect after SC admimstration 

Conclusion: 

On the basis of this investigation, danofloxacin is concluded to exhibit the 
following pharmacokinetic characteristics when administered to cattle: 

1) Although the volume of distribution in steers and heifers is similar, 
females tend to exhibit a slightly greater CL. This difference 
contributed to the small but significant gender effect in the total 
danofloxacin exposure observed after IV administration. However, 
no gender effects were noted in the total drug exposure following SC 
administration. 

2) Danofloxacin is highly bioavailable when administered as a SC 
injection into the cervical region of the neck. This high level of 
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bioavailability is consistent between animals. Following SC 
administration, no statistically significant gender effects were 
observed for either AUC or Cmax. This indicates that the dose can 
be administered without adjusting for differences in gender. 

3) The rate of danofloxacin elimination is equivalent following IV and 
SC injection. Thus, the injectable formulation is not associated with 
absorption-rate limited depletion (flip-flop kinetics) after SC 
administration. 

p>armacodtnamic Evaluation 

Bactericidal agents may be classified as either time-dependent or concentration- 
dependent. The fluoroquinolones have been shown to exhibit concentration 
dependent killing (Craig, 1998). Both the Cmax/MIC and AUC (from time zero to 
hr 24 postdose)/MIC have been indicated as predictors of clinical efficacy 
(Drusano, et al., 1993; Craig and Dalhoff, 1998; Lode, et al., 1998). The 
corresponding ratio targeted for AUC/MIC is approximately 125, and that for 
Cmax/MIC is approximately 8 (Blaser, et al., 1987: Lode et al., 1998). 

To explore the AUC/MIC and Cmax/MIC ratios associated with a 6 mg/kg SC dose 
of danofloxacin in cattle, the following data sets were employed: 

i 

ii. 

Study # 2, plasma pharmacokinetics of a single dose of subcutaneously 
administered danofloxacin in cattle, including the 5 cattle administered a 
6 mg/kg SC injection and the 5 cattle administered a 10 mg/kg SC injection. 
For those animals receiving a 10 mg/kg dose, the corresponding 
pharmacokinetic data were normalized to a 6 mg/kg dose by multiplying 
parameter values by a factor of 0.6. 

Study #4, all AUC and Cmax values associated with the 6 mg/kg SC 
injection. Use of all SC bioavailability data, regardless of dosing period, is 
justified on the basis of absence of any statistically significant period or 
sequence effects. 

Based upon the susceptibility data generated in support of this application, an 
MIC& of 0.06 pg/mL was used as the pharmacodynamic variable. The results 
of this analysis are provided in Figures 3 and 4. 
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Figure 3: AUC/MIC 6 mg/kg 
(MIC=0.06 mcg/mL) 

225 
200 
175 

2 150 
3 125 
g 100 
d 75 

50 
3.5 

0 

4 
4 

l *.* l 
l * 4 4 l 

4.3 l O 4 
4 4 l * 

Subjects 

Figure 4: Cmax/MIC 6 mglkg 
(MIC=0.06 mcg/mL) 

Subjects 

The ratio of AUC/MIC was equal to or greater than 12.5 and the Cmax/MIC 
ratio exceeded 15 for all twenty-two subjects included in this analysis. 
Accordingly, for the pathogens associated with the label indication (MIC values 
~0.06 &mL), the proposed dosing regimen of 6 mg/kg administered every 
other day is consistent with pharmacokinetic and pharmacodynamic ratios that 
have been associated with minimizing the risk of selecting for resistant 
microbial strains. 
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3. ANIMAL SAFETY 

All testing was conducted in full compliance with Good Laboratory Practice (GLP) 
Regulations (2 1 CFR 58). 

PIvotal Studies 

a. Drug Tolerance Study: 

i. Type of Study: This study evaluated the systemic tolerance of A 180' 
(danofloxacin 18% injectable solution) 

ii. Study Director: Karol Bite Godwin, D.V.M. 
HTI Bio-Services, Inc. 
Santa Ysabel, CA 92070 

. . 
111. General Design: 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

Purpose: To determine the toxic potential of danofloxacin 18% 
injectable solution when administered io cattle at 69 mg/kg body weight 
for three consecutive days. 

Animals: Six healthy calves (three female and three castrated males) 
weighing between 192 and 254 kg. Four animals (2/sex) were assigned 
to the danofloxacin treatment group. One male and one female were 
assigned to the negative control group. 

Control: Sterile saline ddministered subcutaneously. 

Dosage Form: The proposed market formulation containing 180 mg 
danofloxacin per milliliter. 

Route of Administration: Subcutaneous injection 

Dose: 60 mg danofloxacinkg body weight for three consecutive days. 

Study Duration: 6 days 

Pertinent Parameters: Clinical signs, body weight, hematology, serum 
chemistry, gross and histopathology. 

NADA 141-207 20 



A180’ Injectable Solution ANIMAL SAFETY 

iv. Results: 

1) 

2) 

3) 

4) 

5j 

5) 

7) 

Clinical Observations: Clinical signs of toxicity were decreased feed 
consumption and loss of body weight. One animal had signs of 
depression. Lameness examinations and directed clinical observations 
did not detect lameness in any study animal. Injection site inflammation 
was noted in treated males, but not treated females or control animals. 

Mortality: One of four danofloxacin-treated animals was found 
moribund one day after the final treatment administration and was 
euthanized before scheduled slaughter. All other animals survived to 
scheduled slaughter. 

Body Weight: Loss of body weight was observed in all three 
danofloxacin treated animals that survived to study completion. 

Feed consumption: Four of four danofloxacin-treated calves had 
decreased feed consumption. 

Hematology: An increased white blood cell concenuation and increased 
absolute segmented neutrophils were noted, possibly reflecting injection 
site inflammation. 

Clinical Chemktry: Clinical pathology results were highly variable and 
showed no treatment related changes except post treatment absolute 
neutrophil counts about the reference range (600 - 4000 per microli ter) 
in all danofloxacin-treated calves, and total white blood cell counts 
above the reference range (4,000 - 12,000 per microliter) in three of four 
danofloxacin treated calves. Serum magnesium concentration was 
below the laboratory reference range (2.0 - 2.8 mg/dl) in five of six 
animals before treatment and in four of six at slaughter. 

Gross and Histopathological Observations: Two of the four 
danofloxacin treated calves had gross and histopathologic lesions 
consistent with injection site inflammation. All four danofloxacin 
treated calves demonstrated articular cartilage lesions typical of 
fluoroquinolone chondropathy. 

v. Statistical Analysis: none 

vi. Conclusions: Subcutaneous administration of danofloxacin administered at 
60 mg danofloxacinkg for three consecutive days can induce inappetance, 
loss of body weight, articular cartilage lesions, clinical pathology 
abnormalities, and injection site abnormalities. 
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b. General Safety Study 

i. Type of Study: Margin of safety of danofloxacin 18% injectable solution in 
ruminating cattle. 

ii. Study Director: Karol Bite Godwin, D.V.M. 
HTI Bio-Services, Inc. 
Santa Ysabel, CA 92070 

iii. General Design: 

1) Purpose: To assess the safety of danofloxacin 18% injectable sohltion 
when administered to cattle by subcutaneous injection for six 
consecutive days at 10,20, and 30 mg/kg body weight. 

2) Animals: Twenty-four healthy cattle (twelve females and twelve 
castrated males) weighing between 190 and 254 kg, randomly assigned 
among 4 treatment groups (6 animals each, 3 female and 3 male). 

3) Control: Sterile saline administered subcutaneously. 

4) Dosage Form: The proposed market formulation containing 180 mg 
danofloxacin per milliliter. 

5) Route of Administration: Subcutaneous injection 

6) Dose: 10 rng/kg, 24 hours apart for six consecutive day; 
20 mg/kg, 24 hours apart for six consecutive days 
30 mg/kg, 24 hours apart for six consecutive days 

7) Study Duration: 8 days 

8) Pertinent Parameters: Clinical signs, body weight, hematology, serum 
chemistry, gross and histopathology. 

iv. Results: 

1) Clinical Observations: No clinical signs of toxicity were observed at the 
10 mg/kg and 20 mg/kg dose levels. In animals receiving the 30 mg/kg 
dose, two had clinical signs of lameness; two exhibited signs of ataxia, 
nystagmus, depression, and became recumbent. Observation of the 
injection site revealed swelling in one animal in the 10 mg/kg dose level 
and five animals each in the 20 mg/kg and 30 mg/kg dose groups. 
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2) Mortality: Two animals receiving the 30 mg/kg dose were humanely 
euthanized on Day 4 of the study. All other cattle survived to study 
termination. 

3) Body Weight: Cattle in all treatment groups had comparable weight 
gain. 

4) Feed consumption: No treatment-related abnomralities were identified 
in animals receiving 10 mg/kg or 20 mg/kg. Decreased appetite was 
noted on Day 3 for one animal in the 30 mg/kg dose group. 

5) Hematology: No treatment-related abnomralities were identified at the 
10 mg/kg dose level. Increased white blood cell concentrations w-ere 
noted in two animals receiving 20 mg/kg and four animals receiving 30 
mgikg. Increased absolute monocytes were noted in two animals in the 
30 mg/kg dose level. 

6) Clinical Chemistry: No treatment-related abnormalities were identified 
at the 10 mg/kg dose !evel. Test article related abnormalities in serum 
chemistry were noted as slightly increased sodium in two animals 
receiving 20 mg/kg, and slightly increased chloride in two animals 
receiving 30 mg/kg. 

7) Gross and Histopathological Observations: No treatment-related 
abnormalities were identified at the 10 mg/kg dose level. Gross and 
histopathology demonstrated articular cartilage lesions typical of 
quinolone chondropathy in one calf in the 20 mglkg group and five 
calves in the 30 mg/kg group. Inflammation was noted at subcutaneous 
injection sites. 

v. Statistical Analysis: Study data were summarized and daily feed intake for 
each animal was analyzed using a linear model and a priori contrasts among 
least squares means at the 5% level of significance (PXO.05). 

vi. Conclusions: There were no observable adverse effects, including 
fluoroquinolone-induced chondropathy, at 10 m&kg for 3 times the 
recommended label treatment duration. 
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c. At-titular Cartilage Safety Study 

i. Type of Study: Articular cartilage margin of safety of danofloxacin 18% 
injectable solution in cattle. 

ii. Study Director: Terry N. Terhune, D.V.M., Ph.D. 
Health Management Services 
Tulare, CA 93274 

iii. General Design: 

1) Purpose: To evaluate the effect of danofloxacin 18% injectable solution 
on articular cartilage of growing cattle when administered by 
subcutaneous injection at 18 and 24 mg/kg body weight once daily for 
three days. 

2) Animals: Fifteen healthy calves (castrated males) weighing between 264 
to 328 kg. 

3) Conrrol: Sterile saline administered subcutaneously. 

4) Dosage Fcrm: The proposed market :brmulation containing 180 mg 
danotloxacin per milliliter. 

5) Route of Administration: Subcutaneous injection 

6) Dose: 18 mg/kg body weight once daily for three days. 
24 mg/kg body weight once daily for three days. 

7) Study Duration: 4 days 

8) Pertinent Parameters: General health observations, clinical 
observations, gross pathology, histopathology, feed intake, and body 
weight. 

iv. Results: 

1) Clinical Observations: No clinical signs of toxicity were observed. 
Observation of the injection site revealed Zenker’s degeneration of 
muscle, edema, hemorrhage, acute inflammation, and necrosis in 
animals receiving 18 and 24 mg/kg dose ranging in severity from 
minimal to moderate. 

2) Mortality: All the cattle survived to study termination. 
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3) 

4) 

5) 

6) 

7) 

Body Weight: Cattle in all treatment groups had comparable weight 
gain. 

Feed consumption: No treatment-related abnormalities were identified 
in animals receiving 18 mg/kg or 24 mg/kg and were similar between all 
groups. 

Hematology: No treatment-related abnormalities were observed. 

Clinical Chemistry: No treatment-related abnormalities were observed. 

Gross and Histopathological Observations: No treatment-related 
abnormalities were identified at the 24 mg/kg dose level. Gross 
histopathology demonstrated articular cartilage lesions typical of 
quinolone chondropathy in one calf in the 18 mg/kg group. Cartilage 
changes unrelated to treatment were documented in cne animal in the 
placebo group and one animal in the 18 mg/kg group. 

v. Statistical Analysis: The study data were tabulated and. as appropriate, 
summarized through calculation of mean and standard deviation values. 

vi. Conclusions: .Subcutaneous administration of danofloxacin was associated 
with articular change in one of five calves administered 18 mdkg foe three 
consecutive days. No evidence of treatment related articular cartilage 
change was I’ound in five calves administered danofloxacin at 24 mglkg fat 
three days. 

d. Injection Site Toleration 

i. Type of Study: Injection site toleration ofdanofloxacin 18% injectable 
solution administered subcutaneously in ruminant cattle. 

ii. Study Director: Dan C. Ronning, M.S. 
Colorado Animal Research Enterprises, Inc. 
Fort Collins, CO 80524 

iii. General Design: 

1) Purpose: To investigate the injection site toleration of a subcutaneous 
injection of 15 mL danofloxacin 18% injectable solution in cattle. 

2) Animals: Sixteen male castrate calves 

3) Control: Sterile saline administered subcutaneously. 
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4) Dosage Form: The proposed market formulation containing 180 mg 
danofloxacin per milliliter. 

5) Route of Administration: Subcutaneous injection of danofloxacin and 
control article in contralateral sides of the neck. 

6) Dose: 15 mL of danofloxacin 18% (0.8 to 12.3 mg danofloxacin per kg 
body weight) on each of preslaughter days 35,28, 21 and 5. 

7) Study Duration: 35 days 

8) Pertinent Parameters: General health observations, injection site 
observations, clinical observations and body weight. 

iv. Results: 

1) Clinical Observations: Palpation of injection sites revealed no swelling 
in saline-injected sites at any time point or in danofloxacin injected sites 
at five days after dosing. Detectable swellings were present after seven 
days in most danofloxacin-injected sites. A reduction in size of injection 
site swelling was recorded with increased time after injection. 

2) Mortality: All animals survived to scheduled slaughter. 

3) Body Weight: Cattle in all treatment groups had comparable weight 
gain. 

4) Feed consumption: Not measured 

5) Hematology: Not measured 

6) Clinical Chemistry: Not measured 

7) Gross and Histopathological Observations: In 4 out of 4 animals 
necropsied at 5 days post-treatment, danofloxacin-injected sites had 
localized serosanguinous fluid in the fascia and discoloration. In 2 of 
the 4 animals at this timepoint, the discoloration extended into 
underlying muscle. Histopathologic examination of subcutaneous 
danofloxacin injection site tissues revealed minimal to mild 
inflammation, edema, hemorrhage, fibrosis, and necrosis in 
subcutaneous fascia, with progressive resolution through 35 days post- 
treatment. Danofloxacin-injected sites were histologically within 
normal limits in 214 animals at 28 days and 214 animals at 35 days post 
treatment. 
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v. Conclusion: Subcutaneous injection of danofloxacin 1 S% administered as 
directed to cattle may induce a transient local reaction in the subcutaneous 
and underlying tissue that may result in trim loss of edible tissue at 
slaughter. 

Study Corroborative 

a. General Safety Study 

i. Type of Study: Margin of safety of danofloxacin 18% injectable solution in 
preruminant calves. 

ii. Study Director: Robert J. Harman, D.V.M. 
HTI Bio-services, Inc. 
San Diego, CA 92 12 1 

iii. General Design: 

Purpose: To assess the safety of danofloxacin when administered to 
preruminant calves by subcutaneous injection at 6 mg/kg body weight 
once every other day for three consecutive treatment cycles, or 18 mg/kg 
body weight administered once every other day for one treatment cycle. 
One cycle was equal to two injections 48 hours apart. 

2) i\nimals: Twenty-four healthy Holstein calves (12 male, !2 female), 
approximately 21 days old on treatment commencement. 

3) 

4) 

Control: Sterile saline administered subcutaneously 

Dosage Form: The proposed market formulation containing 180 mg 
danofloxacin per milliliter 

Route of Administration: Subcutaneous injection 

Dose: 6 mg/kg body weight once every other day for three consecutive 
treatment cycles and 18 mg/kg body weight once every other day for one 
treatment cycle. One cycle was equal to two injections 48 hours apart. 

7) Study Duration: Nine days. 

8) Pertinent Parameters: Body temperature, body weight, general health 
observations, clinical observations, lameness, and mortality. 
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iv. Results: 

1) 

li .- ) 

3) 

4) 

5) 

6) 

7) 

Clinical Observations: The only test article related finding was 
scleral/nasal erythema seen during the clinical observations in the high 
dose group calves. The significance of this finding is unknown and it 
was not seen in the control group. The erythema was less noticeable on 
non-dosing days and returned upon re-dosing. One calf in the low dose 
group had pre-treatment scleral erythema, and developed nasal erythema 
after treatment that may or may not have been treatment-related. No 
lameness was seen in study calves. No other clinical or pathological 
findings were recorded in this study. 

Mortality: None 

Bodyweight: Bodyweights were not used as a variable. 

Feed Consumption: Feed consumption was not used as a variable. 

Hematology: Hematologic parameters were not measured. 

Chnical Chemistry: Clinical pathology parameters were not measured. 

Gross and Histopathological Observations: No test article-associated 
lesions were found on gross and histopathological examination or‘ liver, 
kidney, bone, and joint tissues. 

v. Conclusion: Subcutaneous injection of danofloxacin 18% administered as 
directed in preruminant calves may cause mild transient nasal erythema. 

-- 
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4. HUMAN FOOD SAFETY 

All pivotal testing was conducted in full compliance with the Good Laboratory Practice 
(GLP) Regulations (21 CFR 58). In all studies, the reported dose levels or 
concentrations tested are expressed in terms of the free base form of danofloxacin or 
desmethyldanofloxacin. 

Toxicity Studies - Danofloxacin Mesylate 

a. Three month oral gavage study with in utero exposure in rars 

Protocol No: 89-607-l 9 

Starting Date: September 1989 

Termination Date: December 1989 

Study Director: D.O. Fisher 

Identification of Substance and Dosage Form: Danofloxacin rnesylate (CP-76, 
136) in aqueous oral solution 

Species and Strain: Long-Evans rats [Crl: (LE)BR] 

Number of Animals Per Treatment Group: 20/sex/group 

Drug Levels Tested and Duration of Dosing: I), 1 .O, 2.5 and 6.25 mg/kg 
administered daily for three months, beginning at weaning, following in utero 
and lactation exposure. 

Route of Drug Administration: Oral gavage 

Parameters Tested: clinical signs, body weight, food consumption, 
ophthalmoscopic examinations, clinical pathology, gross and histopathology, 
organ weights. 

Significant Toxicity Observed: Higher incidence of proteinuria (females) and 
hematuria (males) in the high dose group. 

No Observed Effect Level (NOEL): 2.5 mg/kg/day 

Conclusion: The high dose females had a higher incidence of proteinuria. 
Hematuria was observed in the high dose males. The NOEL was 2.5 
mg/kg/day. 
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b. Three month oral gavage study in Beagle dogs 

Protocol No: 88-607-l 4 

Starting Date: September 1988 

Termination Date: December 1988 

Study Director: D.O. Fisher 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136) in gelatin capsules 

Species and Strain: Beagle dogs 

Number of Animals per Sex per Treatment Group: 4/sex/group 

Drug Levels Tested and Duration of Dosing: 0, 5, 10 and 25 mg/kg administered 
daily for three months. 

Route of Drug Administration: Oral capsule 

Parameters Tested: clinical signs, body weight, food consumption, 
ophthalmoscopic examinations, blood pressure recordings and 
electrocardiographic tracings, clinical pathology, gross and histopathology, 
organ weights. 

Significant Toxicity Observed: Articular cartilage lesions 

No Observed Effect Level: A NOEL could not be established 

Conclusion: Typical fluoroquinolone-induced articular cartilage lesions were 
observed in both genders at all dose levels. The severity and incidence of 
lesions was dose-related. A NOEL could not be established in this study. 

c. Three month oral gavage study in Beagle dogs 

Protocol No: 88-607-l 5 

Starting Date: November 1988 

Termination Date: March 1989 
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Study Director: D.O. Fisher 

Identification of Substance and Dosage Foml: Danofloxacin mesylate (CP-76, 
136) in gelatin capsules 

Species and Strain: Beagle dogs 

Number of Animals Per Treatment Group: 4/sex/group 

Drug Levels Tested and Duration of Dosing: 0, 1 .O, and 2.4 mg/kg 
administered daily for three months 

Route of Drug Administration: Oral capsule 

Parameters Tested: Clinical signs, body weight. food consumption, 
ophthalmoscopic examinations, blood pressure recordings and 
electrocardiographic tracings, clinical pathology, gross and histopathology, 
organ weights. 

Significant Toxicity Observed: None 

~Jo Observed Effect Level: 2.4 mg/k,g/day 

Conclusion: Combining the results of the study 88-607-14 and the present 
study, the toxicological effects of the drug are clearly detined in this species. 
Consequently, a NOEL of 2.4 mg/kg/day has been established for dogs. 

d. Fetotoxicity oral gavage study in rats 

Protocol Nos: 88093 and 88094 

Starting Date: June 1988 

Termination Date: July 1988 

Study Director: M.J. Kessedjian 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136) in aqueous solution 

Species and Strain: albino rat, [CrI:COBS-VAF-CD(SD)BR] 

- 
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Number of Animals Per Treatment Group: For the main part of the study 
(88093) 20 inseminated females per treatment group; in the pharmacokinetic 
study (88094) 5 inseminated females received danofloxacin mesylate. 

Drug Levels Tested and Duration of Dosing: In the main study, 0, 50, 100 and 
200 mg/kg administered daily for 10 days (days 6 to 15 of gestation); in the 
pharmacokinetic study, 200 mg/kg administered daily for 10 days (days 6 to I5 
of gestation). 

Route of Drug Administration: Oral gavage 

Parameters Tested: In the main study, maternal toxicity, embryotoxicity and 
teratogenicity; in the pharmacokinetic study, drug concentrations in maternal 
blood, amniotic fluid and fetuses. 

Significant Toxicity Observed: Maternal effects (decreased body weight gain 
and food consumption) were observed at 100 and 200 mg/kg. Fetal effects at 
those doses included decreased mean body weights and a slightly increased 
incidence of abdominal closure defects. 

No Observed Effect Level: 50 mg/kg/day 

Conclusion: Matemotoxicity (reduced weight gain and food consumptioir) and 
embryotoxicity (delayed fetal development) were observed at doses of 100 and 
200 mg/kg/day. Therefore, the NOEL for this study is 50 mg/kg/day. 

e. Fetotoxicrty study in mice by the oral route 

Protocol No: 88 115/88 116 

Starting Date: August 1988 

Report Date: March 1989 

Study Director: M. J. Kessedjan 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136) in aqueous solution 

Species and Strain: Albino mouse, Cri:COBS-VAF-CDl(1 CR)BR 

Number of Animals per Sex per Treatment Group: 20 female 

Drug Levels Tested and Duration of Dosing: 0,50, 100 and 200 mg/kg/day for 
8 days 
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Route of Drug Administration: Oral gavage 

Parameters Tested: potential maternal toxicity, embryotoxicity, teratogenicity 

Significant Toxicity Observed: Danofloxacin mesylate (CP-76, 136) did not 
induce any death, clinical signs or adverse effects on the reproductive 
parameters. However, a toxicological effect resulted in decreased body weight 
gain in the 200 mg/kg/day females and lower mean body weight in the fetuses 
of the same group. 

No Observed Effect Level: 100 r&kg/day 

Ctinclusioil: Based on the results of this study, a NOEL of 100 mg/kg/day for 
danofloxacin mesylate is established in pregnant mice. 

f. Three generation oral gavage study in Long-Evans rats 

Protocol No: 89-607-l 6 

Starting Date: April 1989 

Termination Date: July 1990 

Study Director: S. W. Stadnic.ki 

Identification of Substance and Dosage Foml: Danofloxacin mesylate <U-:76, 
136 j in aqueous solution 

Species and Strain: Long-Evans rats. [CrI: (LE)BR] 

Number of Animals per Sex per Treatment Group: 3O/sex/group in the Fo 
generation. 25/sex/group in the FI and Fz~ generations. 

Drug Levels Tested and Duration of Dosing: 0, 1 .O, 2.5,6.25 and 150 mg/kg. 
Doses of 0, 1 .O, 2.5, and 6.25 mg/kg were administered to Fo parental male and 
female rats daily for 9 weeks and 2 weeks, respectively, prior to mating and 
continued for both sexes throughout mating, gestation, parturition and weaning 
of FI offspring. F1 offspring were continued on treatment while mating, 
producing and nursing Fza and Fz,, generations. The Fz~ offspring were mated 
within dose groups and continued on drug to produce F3 litters that were 
sacrificed at weaning. A 150 mgikg/day group was similarly maintained, but 
terminated prior to the second FI matings. 

Route of Drug Administration: Oral gavage 
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Parameters Tested: Clinical signs, body weight, food consumption, 
reproductive parameters 

Significant Toxicity Observed: At 150 mg/kg, reductions in litter size at birth, 
pup weight and survival of pups in the Fi and FIN generations; reductions in 
copulatory and pregnancy rate and prolongation of gestation length in Fi 
animals cohabited to produce the Fza generation. 

No Observed Effect Level: 6.25 mg/kg/day 

Conclusion: The NOEL for neonatal and reproductive parameters over three 
generations of rats is 6.25 mg/kg/day of danofloxacin mesylate based on the 
results for copulatory rate, pregnancy rate, and litter parameters found at the 150 
mglkglday dose level. 

g. Reproductive study III (teratology) in New Zealand White Rabbits 

Protocoi No: 93-607-34 

Starting Date: September 1993 

Termination Date: December 1993 

Study Director: M. Tassinari 

Identification of Substance and Dosage Form: DanoIloxacm mesylate (CP-.‘/6, 
136) in aqueous solution. 

Species and Strain: Pregnant female New Zealand White Rabbits 

Number of Animals Per Treatment Group: Control 32 animals; low dose 29 
animals; intermediate dose 33 animals; and high dose 39 animals 

Drug Levels Tested and Duration of Dosing: 0, 2.5, 7.5 or 15 mg/kg/day for 15 
days (days 6-20 of gestation). 

Route of Drug Administration: Oral gavage 

Parameters Tested: Material clinical signs, body weight, food consumption, 
reproductive parameters and fetal examinations following cesarean section on 
gestation day 28. 

Significant Toxicity Observed: Decreased food consumption was observed in 
17/39 does in the 15 mg/kg group. Eleven of these 17 subsequently aborted 
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secondary to maternal toxicity. No other significant toxicity was observed in 
dams or fetuses in this study. 

No Observed Adverse Effect Level: Maternal NOAEL = 75mg/kg; NOAEL 
for teratogenicity in fetuses = 15 mg/kg, the highest dose tested. 
Conclusion: Danofloxacin caused maternal toxicity (decreased food 
consumption and subsequent abortions) in the high dose group of 15 mg/kg. 
Danofloxacin was not teratogenic at any dose tested. 

h. /rz Vitro Fluman Lymphocyte Cytogenetics Assays 

Protocol No: 89-607- 18 

Starting Date: June 1989 

Report Date: October 1990 

Study Director: D.E. Amacher 

Identification of Substance and Dosage Form: Danofloxacm mesylate (CP-76, 
136-27) in culture medium. 

Species and Strain: Human lymphocytes 

Drug Levels Tested and Duration of Dosing: 

Initial direct assay: 25 to 70 pg/mL; second direct assay (with 400 pg/mL 
MgS04 * 7H20 added): 50 to 70 pg/mL 

Initial S9 activation assay: 100 to 700 pg/mL; second activation assay (with 
extra washes): 100 to 700 pg/mL; third activation assay (with extra washes and 
400 pg/mL MgS04.7HzO added): 300 to 700 pg/mL 

Parameters Tested: Clastogenic activity in vitro in human lymphocyte cultures 
with and without exogenous metabolic activation. Because of the known 
chelating activity of danofloxacin, the additional assays were conducted with 
magnesium sulfate in the culture medium. 

Significant Toxicity Observed: In the initial direct assay, the mitotic 
suppression (%) ranged from 78.3% to 3 1.6% over a dose range of 70 to 
25 ug/ml in the absence of a metabolic activation and 70.5 to 38.6% over a 
dose-range of 600 to 400 ug/ml. The 70 pg/mL was toxic to the human 
lymphocytes used in the assay. Cell viability was improved with the addition of 
MgS04.7HzO as indicated by the reduction of toxicity. 
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Conclusion: Danofloxacin mesylate can induce chromosomal breakage among 
human lymphocyes, under the conditions of the assay as performed and that the 
positive, statistically significant responses of danofloxacin mesylate are 
indicative of genotoxic activity of concern. 

i. Itz Viva Mouse Bone Marrow Cytogenetic Assay 

Protocol No: 89-607-l 8 

Starting Date: August 1989 

Report Date: October 1990 

Study Director: D.E. Amacher 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) in aqueous solution 

Species and Strain: CD-l mice [Crl:COBS CD-l(ICR)BR] 

Number of Aninlals Pzr Treatment Group: S/sex/group: 3 groups sacrificed at 
6, 24 or 48 hours after dosing. 

Drug Levels Tested and Duration of Dosing: 1000 mg/kg; single dose 

Route of Drug Administration: Oral gavage 

Parameters Tested: Induction of chromosomal aberrations in metaphase cells of 
mouse bone marrow. 

Significant Toxicity Observed: No evidence of toxic effect related to the 
treatment was observed both to the bone marrow or the target animals. 

Conclusions: The in ~ivo cytogenetics test as performed was inadequate to 
evaluate the clastogenic potential of danofloxacin. Due to the lack of evidence 
of cytotoxic effect of danofloxacin, it is not certain that the test article reached 
the target tissue. 

--- 
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j. CHO/HGPRT Mammalian Mutation Assay 

Protocol No: 92-607-26 

Starting Date: April 1992 

Report Date: August 1992 

Study Director: P.J. Guzzie 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) DMSO solvent. 

Species and Strain: Chinese hampster ovary (CHO) cells (HGPRTI subclone 
CHO-K,-BH4) 

Drug Levels Tested and Duration of Dosing: In the nonactivation phase, 
concentrations of 141 to 1070 pg/mL were used; in the S9 activation phase, 
concentrations of 465 to 2500 >Lg/rnL were used. Five hour exposure. 

Parameters ‘Tested: Induction of forward mutations at the hypoxanthine- 
guanine phophoribosyf transferase (HGPRT) locus in the presence and absencd 
of S3, as assayed by colony growth of Chinese hampster ovary cells in the 
presence of 6-T; cytotoxicity (based on cell counts, cell lysis, cell morphology). 

Significant Toxicity Observed: Cytotoxicity was observed at concentration 2 
7 13 !lg/rnL without metabolic activation and at 2 1786 &mL with metabclic 
activation. 

Conclusions: Danofloxacin mesylate did not produce a mutagenic response in 
the presence or absence of rat S9 in the CHO/HGPRT mammalian mutation 
assay. 

k. Microbial Reverse Mutation Assays (Ames Tests) 

Protocol No: 86-607-01 

Starting Date: January 1987 

Report Date: February 1990 

Study Director: D.E. Amacher 
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Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) DMSO solvent; urine collected from mice dosed with test material. 

Species and Strain: Salmonella typhimurium strains TA 1535, TA 1537, TA 98 
and TA 100. 

Drug Levels Tested and Duration of Dosing: Dose levels ranged from 0.0005 
to 100 pg/plate with and without S9 metabolic activation. Cells from the above 
strains were also exposed to urine collected from mice dosed intraperitoneally 
with 5, 50 or 100 mg/kg danofloxacin mesylate. All cells were incubated at 
least 60 hours at 37°C. 
Parameters Tested: Induction of in &r-o bacterial mtitations from hisridine 
auxotrophic Salmonella cells in the presence and absence of S9 metabolic 
activator and excretory products in urine. 

Significant Toxicity Observed: The test article was excessively bacteriostatic 
to the Salmonella typhimurium strains used in the assay at greater than 1 
pg/plate (-S9) and 0.5 pg/plate (mouse liver S9). Because of the excessive 
bacteriostatic nature of the test article. the maximum dose using rat live S9 was 
restricted to 0.2 ug/plate. 

Conclusion: There was no evidence of mutagenic excretory products found in 
urine from mice dosed intraperitoneally with Janofloxacin mesylate. Due to the 
excessive bacteriostatic effect of danofloxacin, the results for the Ames Tests 
could not be evaluated. 

1. In Vitro Rat Primary Hepatocyte Unscheduled DNA Synthesis Assay 

Protocol No: 87-607-02 

Starting Dare: August 1986 

Report Date: December 1990 

Study Director: D.E. Amacher 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) DMSO solvent 

Species and Strain: Primary cultures of rat hepatocytes (male [Cdf (F-344)KrI 
BR Charles River] rat) 

Drug Levels Tested and Duration of Dosing: 50, 100, 200, 400, and 600 
pg/mL; 1 S-20 hour incubation period. 
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Parameters Tested: detection of DNA damage by measuring unscheduled DNA 
synthesis (UDS) in primary rat hepatocytes in vitro. Autoradiographic 
technique was used to determine the nuclear labeling resulting from 
incorporation of [3H]-thymidine into the DNA. 

Significant Toxicity Observed: Acceptable viability with slight to moderate 
cytotoxicity was encountered in the range of 50 to 400 pg/mL. The highest 
concentration, 600 pg/mL, produced excessive cytotoxicity and could not be 
evaluated for induction of UDS. There was a substantial reduction of cell 
viability at 200 and 400 pg/mL. 

Conclusion: Danofloxacin mesylate does not induce UDS in primary cultures 
oft-at hepatocytes at levels that cause substantial reductions in cell viability. 

m. Mouse Lymphoma L5 178Y/TK ? S9 Assay 

Protocol No: 86-607-02 

Starting Date: August 1986 

Report Date: December 1990 

Study Director: D.E. Amacher 

Idznti fication of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) serial dilutions in saline. 

Species and Strain: L5 178Y 3.7.2C mouse lyrnphoma cells heterozygous at the 
thymidine kinase locus (TK+/-) 

Drug Levels Tested and Duration of Dosing: In the nonactivation phase, 
concentrations of 51-287 pg/mL were used; in the S9 activation phase, 
concentrations of 16-2 15 pg/mL were used. Three hour exposure. 

Parameters Tested: Induction of forward mutations at the thymidine kinase 
(TK) locus in the presence and absence of S9, as assayed by colony growth of 
L5 178Y/TK mouse lymphoma cells in the presence of 5-trifluorthymidine 
WV 

Significant Toxicity Observed: The cell viability results for the clonable 
treatment conditions indicated that exposure to danofloxacin resulted in a range 
of growth from 22% Relative Total Growth (RTG) to 95 % RTG over a dose- 
range of 28 1 to 5 1 ug/ml (-S9), and 0.16% RTG to 74% RTG over a dose-range 
of 215 to 16 &ml (+S9). 

NADA 141-207 39 



AlSO@ Injectable Solution HUMAN FOOD SAFETY 

Conclusion: Danofloxacin mesylate did not produce a mutagenic response in 
the absence or presence of rat S9 in the L5 178Y/TK mutation assay. 

n. Two year oncogenicity study in ICR mice 

Protocol No: 93-76-3 1 

Starting Date: June 1993 

Termination Date: June 1995 

Study Director: S. Takatsu 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) as a feed admixture 

Species and Strain: ICR mice 

Number of Animals Per Treatment Group: SO/sex/group 

Drug Levels Tested and Duration of Dosing: 0, 10, 50, and 100 mg/kg/day 

Route of Drug Administration: Oral, admixed in the diet 

Parameters Tested: Survival, clinical signs, body weight, food consumpuon, 
clinical pathology, gross and histopathology, organ weights 

Significant Toxicity Observed: None 

Conclusion: The administration in feed of danofloxacin to ICR mice for 24 
months produced no evidence of treatment related oncogenicity. 

o. Two year oncogenicity study in Long-Evans rats 

Protocol No: 93 -607-3 1 

Starting Date: April 1993 

Termination Date: April 1995 

Study Director: D.O. Fisher 

Identification of Substance and Dosage Form: Danofloxacin mesylate (CP-76, 
136-27) as a feed admixture 
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Species and Strain: Long-Evans rats [Crl:LE (BR)] 

Number of Animals Per Treatment Group: 50/sex/group 

Drug Levels Tested and Duration of Dosing: 0, 10, 50, and 100 mg/kg/day 

Route of Drug Administration: Oral, admixed in the diet 

Parameters Tested: Survival, clinical signs, ophthaltnoscopic examinations, 
body weight, food consumption,clinical pathology, gross and histopathology, 
organ weights 

Significant Toxicity Observed: Survival was unaffected by treatment. Reduced 
body weight (less than 10%) was observed in high dose males. Clinical 
pathology changes included depressions in various leucocyte counts in both 
sexes in all treated groups. Also observed were decreases in globulin values, 
corresponding elevations in albumin/globulin ratios, and elevations in sorbitol 
dehydrogenase and aspartate aminotransferase in the high dose males. 
Decreased testes weight relative to body weight was observed in high dose 
males. In high dose males, tubular atrophy of the testes, oligospermia in the 
epididymis, and abnormal content in the epididymis were consistent with the 
known effects of quinolones on the testes. 

Conclusion: The administration in feed of danofloxacin to Long-Evans rats for 
24 month3 produced no evidence of treatment related oncogenicity. 

Toxicity Studies - Desmethyl Danofloxacin Mesylate 

a. Three month oral gavage study with in utero exposure in rats 

Protocol Ko: 89-576-06 

Starting Date: September 1989 

Termination Date: December 1989 

Study Director: S.W. Stadnicki 

Identification of Substance and Dosage Form: Desmethyldanofloxacin mesylate 
(CP-74,4 16-27) in aqueous oral solution 

Species and Strain: Long-Evans rats [Crl: (LE)BR] 
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Number of Animals Per Treatment Group: 20/sex/group 

Drug Levels ‘rested and Duration of Dosing: 0, 1 .O, 2.5 and 6.25 mg/kg 
administered daily for three months, beginning at weaning, following in utero 
and lactation exposure. 

Route of Drug Administration: Oral gavage 

Parameters Tested: clinical signs, body weight, food consumption, 
ophthalmoscopic examinations, clinical pathology, gross and histopathology, 
organ weights. 

Significant ‘i‘oxicity Observed: None 

No Observed Effect Level: 6.25 mg/kg/day 

b. Three month oral capsule study in Beagle dogs 

?rotocol No: 89-576-03 

Starting 5ate: March 1989 

Termination Date: June 1989 

Study Director: S.W. Stadnicki 

Identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate (CP-74,416-27) in gelatin capsules 

Species and Strain: Beagle dogs 

Number of Animals Per Treatment Group: 3/sex/group 

Drug Levels Tested and Duration of Dosing: 0, 2.5, 5 and 10 mg/kg 
administered daily for three months 

Route of Drug Administration: Oral capsule 

Parameters Tested: Clinical signs, body weight, food consumption, 
ophthalmoscopic examinations, blood pressure recordings and 
electrocardiographic tracings, clinical pathology, gross and histopathology, 
organ weights. 
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Significant Toxicity Observed: Articular cartilage lesions were observed 
microscopically in one high dose dog; clinical signs indicative of sporadic joint 
pain were observed in one high dose and one low dose animal. 

No Observed Effect Level: A NOEL could not be established 

Conciusion: Typical fluoroquinolone-induced articular cartilage lesions were 
observed in one high dose dog. Due to sporadic articular-related clinical 
symptoms observed in one low dose dog, a NOEL could not be established in 
this study. 

c. Three month oral capsule study in Beagle dogs 

Protocol No: 89-576-07 

Starting Date: January 1990 

Tennination Date: April 1990 

Study Director: “S.W. Stadnicki 

identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate (CP-74,4 16-27) in gelatin capsules 

Species and Strain: Beagle dogs 

Number of Animals Per Treatment Group: Ysex/group 

Drug Levels Tested and Duration of Dosing: 0,0.25, and 0.5 mg/kg/day 
administered daily for three months. 

Route of Drug Administration: Oral capsule 

Parameters Tested: Clinical signs, body weight, food consumption, 
ophthalmoscopic examinations, blood pressure recordings and 
electrocardiographic tracings, clinical pathology, gross and histopathology, 
organ weights. 

Significant Toxicity Observed: Articular cartilage erosion in one high dose dog 

No Observed Effect Level: A NOEL of 0.25 mg/kg/day has been established 

Conclusion: The two three-month oral capsule studies in dogs were conducted 
under similar conditions of animal age and dosage levels. Based on the results 
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of both studies, a NOEL of 0.25 mg/kg/day can be established for 
desmethyldanofloxacin in dogs. 

d. Three generation oral (gavagej study in Long-Evans rats 

Protocol No: 89-576-04 

Starting Date: April 1989 

Termination Date: August 1990 

Study Director: S. W. Stadnicki 

Identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate (CP-74,416-27) in aqueous solution 

Species and Strain: Long-Evans rats, [CrI: (LE)BR] 

Number of Animals Per ‘l’reatment Group: 30/sex/group in the Po generation. 
25/sex/group in the F1 arid Fz~ generations. 

Drug Levels Tested and Duration of Dosing: Doses of0, 1 .O, 2.5, and 6.25 
mg’kg were administered to Fo parental male and female rats daily for 9 weeks 
and 2 weeks, respectively, prior to mating and continued for both sexes 
throughout mating, gestation, parturition and weaning ofFl offspring. F1 
offspring were continued on treatment while mating, producing and nursing Fza 
and FZb generations. The FZb offspring were mated within dose groups and 
continued on drug to produce F3 litters that were sacrificed at weaning. 

Route of Drug Administration: Oral gavage 

Parameters Tested: Clinical signs, body weight, food consumption, 
reproductive parameters 

Significant Toxicity Observed: none 

No Observed Effect Level: 6.25 mg/kg/day 

Conclusion: The NOEL for neonatal and reproductive parameters over three 
generations of rats is 6.25 mg/kg/day of desmethyldanofloxacin mesylate. The 
results of this study indicate that none of the reproductive parameters examined 
were adversely affected by compound administration. 
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e. Microbial Reverse Mutation .4ssays (Ames Tests) 

Protocol No: 90-576-09 

Starting Date: January 1990 

Report Date: January 199 1 

Study Director: D.E. Amacher 

Identification of Substance and Dosage Form: Oesmethyldanofloxacin 
mesylate (CP- 74,416-27) in DMSO solvent 

Species and Strain: Salmot~elln typhimlrriwn strains TA 1535, TA 1537, TA 98 
and TA 100. 

Drug Levels Tested and Duration of Dosing: Dose levels ranged from 0.001 to 
5 pg/plate. All cells were incubated at least 60 hours at 37°C. 

Parameters Tested: Induction of in vitro bacterial mutations from histiriina 
duxotrophic SuImoneZfa cells in the presence and absence of SC) metabolic 
zctivator. 

Significant Toxicity Observed: The test article was excessively bacteriostatlc to 
the Sulmoneilu [vphimurium strain TA98 at a level of 1 pg/plate (-S9). Due to 
excessive toxicity of the test article, the maximum dose tested in the presence of 
metabolic activation was restricted to 0.5 ug/plate 
Conclusion: Due to the excessive bacteriostatic effect of desmethyl 
danofloxacin, the results for the Ames Tests could not be evaluated. 

f. Mouse Lymphoma L5 178Y/TK f 59 Assay 

Protocol No: 86-576-01 

Starting Date: January 1986 

Report Date: August 1988 

Study Director: H.E. Holden, 

Identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate(CP-74,416-27) in serial dilutions in saline 
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Species and Strain: L5 178Y 3.7.2C mouse lymphoma cells heterozygous at the 
thymidine kinase locus (TK+/-) 

Drug Levels Tested and Duration of Dosing: In the nonactivation phase, 
concentrations of 90-388 pg/mL were used; in the S9 activation phase, 
concentrations of 63-269 pg/mL were used. Three hour exposure. 

Parameters Tested: Induction of forward mutations at the thymidine kinase 
(TK) locus in the presence and absence of S9, as assayed by colony growth of 
L5 178Y/TK mouse lymphoma cells in the presence of 5-trifluorthymidine 
(TFT) 

Significant Toxicity Observed: The cell viability results for the clonable 
treatment conditions indicated that exposure to desmethyl danofloxacin resulted 
in a range of growth from 2% Relative Total Growth (RTG) to 92 % RTG over 
a dose-range of 388 to 90ug/ml (-S9), and 7% RTG to 68% RTG over a dose- 
range of 269 to 63 ug/mL (+S9). 

Conclusion: Desmethyldanofloxacin mesylate did not produce a mutagenic 
response in the absence or presence of non-induced rat S9 in thz L5 178Y/TK 
mutation assay. 

g. In Vitro Rat Primaty Heparocyte Unscheduled DNA Synthesis Assay with i\IgL’ 

Protocol No: 90-576- 12 

Starting Date: July 1990 

Report Date: January 1991 

Study Director: D. E. Amacher, 

Identification of Substance and Dosage Form: Desmethy!danofloxacin 
mesylate (CP-74,416-27) DMSO solvent 

Species and Strain: Primary cultures of rat hepatocytes (adult male [Cdf (F- 
344)/CrI BR Charles River] rat) 

Drug Levels Tested and Duration of Dosing: 

Initial assay (without added magnesium): 62.5, 125, 187.5 and 250 pg/mL; 
second assay (1.62 mM magnesium): 62.5, 125, 187.5,250 and 500 pg/mL; 
18-20 hour incubation period 
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Parameters Tested: Detection of DNA damage by measuring unscheduled 
DNA synthesis (UDS) in primary rat hepatocytes in vitro. Autoradiographic 
technique was used to determine the nuclear labeling resulting from 
incorporation of [3H]-thymidine into the DNA. 

Significant Toxicity Observed: In the initial UDS assay (without IMG++), there 
was slight reduction in the cell viability at 250 pg/mL. In the second UDS 
assay (with MG++), there was substantial reduction in the cell viability at 
500 pg/mL. 

Conclusion: ‘rhe test material, desmethyldanofloxacin, induced positive UDS in 
primary cultures of rat hepatocytes in the presence and absence of added 
magnesium supplement to the culture medium. 

h. In b’izro Rat Primary Hepatocyte Unscheduled DNA Synthesis Assay 

Protocol No: 12180-0-447R 

Starting Date: April 1990 

Report Date: December 1990 

Study Director: M. C,. M&eon 

Identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate (CP-74, 416-27) DMSO solvent 

Species and Strain: Primary cultures of rat hepatocytes (adult male Fischer 344 
rats) 

Drug Levels Tested and Duration of Dosing: 2.5 to 500 pg/mL 

Parameters Tested: Detection of DNA damage by measuring unscheduled DNX 
synthesis (UDS) in primary rat hepatocytes in vitro. Autoradiographic 
technique was used to determine the nuclear labeling resulting from 
incorporation of [‘HI-thymidine into the DNA. 

Significant Toxicity Observed: In trial 1, desmethyl danofloxacin was highly 
toxic to the hepatocytes at concentrations of 508 pg/mL and 254 pg/mL. 
Moderate toxicity with cellular morphologies acceptable for analysis was 
observed at 102 @mL (77.5% survival). In the second trial, the desmethyl 
danofloxacin was highly toxic to the hepatocytes at concentrations of 
25 1 pg/mL and 176 &mL. Moderate toxicity with cellular morphologies 
acceptable to analysis was observed at 100 &mL (7 1 .O% survival). When the 
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concentration was decreased to 75.3 ug/mL, little toxicity (83.5%) was 
observed. Dose levels below 50.2 ug/mL were non-toxic. 

Conclusion: The test material, desmethyldanofloxacin, induced positive UDS in 
primary cultures of rat hepatocytes at concentration I 25 pg/mL. 

i. In Vitro/In Viva Unscheduled DNA Synthesis Assay in Rat Primary 
Hepatocytes 

Protocol No: 12 180-o-494 

Starting Date: August 1990 

Report Date: January 1?9 1 

Study Director: M. E. M&eon 

Jdentiftcation of Substance and Dosage Fomr: Desmethyldauofloxacin 
mesylate (CP-73,416-27) sterile deionized water 

Species and Strain: Primary cultures of rat hepatocytes from adult male Fischer 
344 rats exposed in vivo by oral gavage to the test article 

Drug Levels Tested: 250, 500, 1000, or 2000 mg/kg administered by oral 
gavage 

Parameters Tested: Detection of DNA damage by measuring unscheduled DNA 
synthesis (UDS) in primary rat hepatocytes exposed in viva to the test material. 
Autoradiographic technique was used to determine the nuclear labeling 
resulting from incorporation of [3H]-thymidine into the DNA in vitro giving a 
UDS measurement of repair of DNA. 

Signitjcant Toxicity Observed: In the early time point, perfusions were initiated 
3.7 to 4.5 hours after administrarion of desmethyl danofloxacin by oral gavage. 
The hepatocytes collected for the UDS assay ranged in viability (determined by 
trypan blue exclusion) from 86.3% to 97.2% of the total cells collected. The 
attachment efficiency varied from 62.7% to 93.1% and the viability of the 
attached cells ranged from 88.6% to 97.0%. For the latter time point, 
perfusions were initiated 15.9 to 16.1 hours after administration of desmethyl 
danofloxacin by oral gavage. The hepatocytes collected for the UDS assay 
ranged in viability (determined by trypan blue exclusion) from 78.2% to 95.5% 
of the total cells collected. The attachment efficiency varied from 68.6% to 
94.0% and the viability of the attached cells ranged from 86.6% to 96.5%. 
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Conclusion: The UDS assay, as performed, was inadequate to evaluate the 
UDS-inducing potential of desmethyldanofloxacin irz vivo. Due to the lack of 
evidence of cytoxic effect, the test material may not have reached the target 
tissue. 

j. In Viva Micronucleus Assay 

Protocol No: 90-576 10 

Starting Date: May 1990 

Report Date: February 199 I 

Study Director: D.E. Amacher, 

Identification of Substance and Dosage Form: Desmethyldanofloxacin 
mesylate (CP-74,416-27) 

Species and Strain: male and female CD-1 mice [Crl:COBS CD(lCR)BR] 

Drug Levels Tested and Duration of Dosing: 250, 500 and 1000 mg/kg/day; 
once daily three days by oral gavage, S/sex/group 

Parameters Tested: Clastogenic activity in vivo in mouse erythrocyte precursors 
as detected either by direct observation of bone marrow cells undergoing 
mitosis (metaphase analysis) or by observation of numbers of micronuclei in 
interphase of the daughter cells. 

Significant Toxicity Observed: None noted. 

Conclusion: The test material, desmethyldanofloxacin, does not induce 
micronuclei in male or female mouse bone marrow and peripheral blood PCEs. 
Reduction in the proportion of PCE in the bone marrow of both sexes indicates 
that the dose levels used were at the maximum tolerated dose. 
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Safe Concentrations of Residues 

The lowest NOEL for danofloxacin in toxicity studies was 2.4 mg/kg, established 
based on quinolone-induced lesions in articular cartilage at higher doses in a 
3-month dog study. The desmethyldanofloxacin mctabolite comprises an important 
concentration of the total residues and its toxicity is approximately 1 O-fold higher 
than that of danofloxacin, therefore the standard Acceptable Daily Intake 
calculation for total residues using a safety factor of 1000 applies. Applying a 
safety factor of 1000 to this NOEL, an AD1 is calculated as shown below. 

AD1 = NOEL ~--- 
Safety Factor 

ADI = 2_p m&pJday = 
1000 Safety Factor 

O.O024mg/kg/day 

The amount of microbiologically active residues of danofloxacin reaching the colon 
following an AD1 of 144 pglpersonlday (O.O024mg/kg/day) would most likely not 
cause adverse effects on consumer intestinal microflora. 

A safe concentration in muscle is calculated from the acceptable daily intake. 
sssuming the average weight of a man to he 60 kg and the daily human intake of 
muscle to be 300 g, as follows: 

Safe concentration = 
k muscle 

(60kg) (0.0024 r&kg&lay) = 0.48 ppm 
300 g 

The safe concentration of residues in liver, kidney and fat are determined from this 
number using appropriate food consumption values (food factors) for these tissues. 
Therefore, the safe concentrations are: 

Gver: 0.48 ppm x 3 (food factor) = 1.44 ppm 

Kidney: 0.48 ppm x 6 (food factor) = 2.88 ppm 

Fat: 0.48 ppm x 6 (food factor) = 2.88 ppm 

-- 
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Total Residue Depletion and Metabolism Studies 

a. Radiotracer residue depletion study in edible tissues and injection site of 
cattle treated subcutaneously with [3H]-danofloxacin. 

Investigator: James E. Risk, M.S. 
Animal Health Research Center 
Pfizer Inc. 
Terre Haute, Indiana 47808 

Test Animals: Twenty two crossbred beef cattle (11 male castrates and 11 
females) with an average body weight of 195 kg on Day 0. Two additional 
animals were used to provide nonmedicated tissues. 

Test Substance: 18% Danofloxacin Injectable formulation containing r3H]- 
denofloxacin. 

Treatment Regimen: Three daily subcutaneous injections at a dose of 10 
m&‘/kg body weight. The animals were sacrificed by group at 12, 24,48, 72, 
and 120 hours post administration of the third dose. Three animals per sex 
were sacrificed at the 12 hour post administration period. Two animals per 
se-: were sacrificed at 311 other post administration time periods. 

Tissues Collected: Liver, kidney, muscle, fat, and the third (last) injection 
site. 

Tissue Collection Schedule: All tissues were collected at 12, 24, 48, 72, 
and 120 hours after the final dose. 

Total Residue Concentration: Tissue samples from each of the animals at 
all sampling intervals were analyzed to determine :he [3H] total residue 
depletion. 

Results: The results from this study are summarized in Table 4.1 
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Table 4.1 Mean total tritium concentrations (+ one standard error) in edible 
tissues and injection site of cattle treated with [‘HI danofloxacin subcutaneously 
at a dose of 10 mg/kg/day for three consecutive days. 

Hours Post Final Treatment 
(PPm) -__- 

Tissue 1 12 Hours 1 Hours 1 48 Hours 1 72 Hours 
Fat 0.080 f. 0.017 

Liver 

+ 

Muscle 1.26 + 0.11 0.108 210.012 co.02 AI NA co.02 + NA 

Injection 1 22.00 ? 11.00 1 0.28 I 0.18 1 00.15 k 0.09 1 0.09 IL 0.06 

I 120 Hours 

Tissues from the study above were fiJrther analyzed using the determinative 
HPLC procedure for unchanged danofloxacin. ln liver, the ratio of 
unchanged drug to total residues ranged from 40% at 12 hours after the final 
injection to 11% at 72 hours after the final injection. The rntio gf 
unchanged drug to total residues was 15% at 48 hollrs after the final 
injection, the time point closest to the time that total residue concentrations 
fall below the safe concentration. 

b. The metabolic profile of danofloxacin in cattle liver, muscle, and bile. 

The concentrations of danofloxacin-related residues in liver, muscle, and 
bile following three daily subcutaneous doses of 10 mg/kg [3H]- 
danofloxacin to metabolically mature ruminating cattle were determined. 
Tissue samples (liver, muscle, and bile) obtained at 12 hours post the last 
dose of [3H]-danofloxacin were profiled in replicates of three, for metabolic 
fate. Four metabolites were identified in the tissue samples using 
radiochemical chromatography and mass spectrometry: N-desmethyl 
danofloxacin (I), danofloxacin acyl-glucuronide (II), hydration of the 
quinone ring (III), and danofloxacin N-oxide (IV), see Table 4.2. 
N-desmethyldanofloxacin was identified as the major metabolite in liver 
and muscle tissues. Together danofloxacin and desmethyldanofloxacin 
comprised 82- 100% of total residues in liver and muscle tissue. 
Dancfloxacin acyl-glucuronide was the most abundant metabolite in bile. 
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Table 4.2 Mean percentage of danofloxacin and metabolites in liver, muscle, 
and bile. 

Compound 

/ 

hydration of the quinone ring 

N-oxide --- 13 

Unknown A 

Unknown B 

Analyte (%) 

Liver Muscle 

35 74 

47 26 

--- w-w 

Bile 

47 

--- 

26 

14 

c. Comparative metabolism study in dog and rat 

The metabolism of danofloxacin in dogs and rats was compared to cattle. 
The study was conducted to demonstrate exposure of danofloxacin to the 
laboratory species is comparable to residues derived from cattle. 

The major residues derived from cattle liver were comprised of unchanged 
danofloxacin (24-29%) the N-desmethyl metabolite (4 l-43%) and traces of 
other metabolites 12 hours after treatment. Similar results were obtained in 
both the dog and rat liver tissue. Analysis of fecal extracts, urine, and bile 
obtained from dog and rat further demonstrated comparable residues 
derived from cattle. 

A good match was demonstrated between the profile of extractable 
danofloxacin metabolites in cattle liver and the profiles obtained from the 
dog and rat. The findings confirm that the dog and rat were appropriate 
species for determining potential toxicology risks to humans associated with 
consumption of tissues from cattle containing danofloxacin or its 
metabolites. 

Selection of Target Tissue and Marker Residue 

Using the data from the total residue study summarized above (Total Residue 
Depletion and Metabolism Studies), liver was assigned as the target tissue and 
danofloxacin was assigned as the marker residue for cattle subcutaneously treated 
with 18% danofloxacin solution. 
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a. Target Tissue Determination 

The data from the total residue study summarized in Total Residue 
Depletion and Metabolism Studies demonstrate that injection sites and the 
liver contain the highest concentrations of total danofloxacin-related 
residues. By 24 hours after the last dose. total danofloxacin-related residues 
are below the established safe concentrations in all edible tissues, except 
liver. Total residue concentrations in liver samples are below the safe 
concentration by 48 hours after the last dose. Since the liver is the edible 
tissue with the highest total residue concentrations and the tissue from 
which residues deplete the slowest. the liver is the most appropriate target 
tissue for danofloxacin in cattle. 

b. Marker Residue Determination 

The pare]:; drug, danofloxacin and the primary metabolite, N- 
desmethyldanofloxacin, comprise the majority of the residues f‘ound in 
edible tissues. No other metabolite is present in significant quantities. 
Together, danofloxacin and N-desmethyldanofloxacin represent up to 80% 
of total residues in the target tissue, the liver. Unchanged danofloxacin is En 
appropriate marker residue since it represents 1 l-40% of the total residues 
in the target lissle. 

&Lerance for Marker Residue 

The tolerance for danofloxacin in liver of cattle was set using data obtained in ill:: 
pivotal total residue depletion study. Because the total residue of danofloxacin in 
liver was below the safe concentration of 1.44 ppm by 48 hours after the last dose, 
the tolerance was calculated with the 48-hour marker:total ratio of 15%. Thus, a 
tolerance of 0.2 ppm is established for parent danofloxacin in liver of cattle (i.e., 
15% of 1.44 ppm = 0.216, which is rounded to 0.2 ppm). 

In addition, to provide guidance to FSIXJSDA, which administers a national 
residue monitoring program, FDA is establishing a tolerance of 0.2 ppm in muscle 
3f cattle. This tolerance is identical to the MRL recommended by the joint 
WHO/FAO Expert Committee on Food Additives (JECFA). The muscle tolerance 
should both ensure the safe use of danofloxacin and limit trade problems. 
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Determination of the Withdrawal Time 

a. Marker residue depletion study in edible tissues and injection site of cattle 
treated subcutaneously with danofloxacin. 

Investigator: James E. Risk, M.S. 
Animal Health Research Center 
Pfizer Inc. 
Terre Haute, Indiana 47808 

Test animals: Thirty crossbred beef cattle (15 male castrates and i 5 
females) with an average body weight of 219 kg on Day 0. Two additional 
animals were used to provide nonmedicated tissues. 

Test Substance: 18% Danofloxacin Injectable formulation. 

Treatment Regimen: Three daily subcutaneous injections at a dose rate of 
10 mg/kg body weight. Six animals were sacrificed by group at 12, 24, 48, 
72, and 120 hours post administration of the third dose. 

Tissues Collected: !,iver, kidney, muscle, fat, and the third injection site. 

Results: Danofloxacin residues in !iver depleted from a mean of 3.3 ltglg 
12 hours after the last treatment and depleted to a mean of CO.068 pg/g 
1.20 hours after the last treatment. The highest concentrations of 
N-desmethyldanofloxacin residues were found in liver samples, 2.65 clg/g 
12 hours after the last treatment and depleted to a mean of CO.056 @g 
120 hours after the last treatment. Danofloxacin was the most abundant 
residue in all tissues examined. The results are summarized in Table 4.3. 
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Table 4.3 Mean danofloxacin pg/g of tissue f one standard error) in cattle 
edible tissues and injection site. 

Hours Post Final Treatment 

Tissue* 12 Hours 24 Hours 
P&3 
Fat 0.091 * co.043 + 

0.01 NA 
Liver 3.9 * 0.87 k 

0.60 0.13 
Kidney 7.00 k I 1.2ort 

1 .oo ’ 0.18 
Muscle 1.40 * 0.20 -t 

0.20 0.03 
Injection 87.00 + 6.00 k 
Site 57.00 4.00 

* The NTX for all tissues is ~0 043 + NA 

b. ‘vlrithdrawal Calculation 

1 

48 Hours 72 Hours 120 Hours 

co.043 I!I co.043 * CO.043 + NA 
NA NA 
0.17 + 0.02 ~0.068 -c 0.017 

0 15 + 0.32 CO.048 &- NA 

Fl;y3 f CO.043 + NA 

co.80 I? cl.6 f 2.20 CO.043 k NA 
0.60 

Liver residue depletion data from study 153 lN-60-96-239 were statistically 
analyzed utilizing CVM’s statistical tolerance limit algorithm. A liver 
tolerance of 0.2 ppm has been assigned (see page 54). The analysis of the 
data resulted in a calculated withdrawal time of 4 days. A withdrawal 
period of 4 days is assigned for the use of danofloxacin 18% injectable 
solution when administered subcutaneously up to 10 mg/kg/day for .3 
consecutive days. 

Regulatory Method 

The determinative procedure for danofloxacin in tissues uses liquid 
chromatography (LC) with fluorescence detection. Tissues are homogenized in 
methanol/water solution containing perchloric and phosphoric acids. The extract is 
incubated at 50” C then centrifuged. An aliquot is analyzed using LC with 
fluorescence detection. For confirmation, a portion of the extract from the 
determinative procedure is analyzed by LC/MS/MS. The method is on file with the 
Center for Veterinary Medicine, Food and Drug Administration, 7500 Standish 
Piace, Rockville, MD 20857. 

.- 
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Human Health Impact Assessment 

Assessment of the impact on human health of danofloxacin 18% injectable to be used 
in cattle: 

Pursuant to Guidance for Industry #78 Consideration of the Human He&h Impact 
of the Microbial Effects of Antimicrobial New Animal Drugs Intendedfor Use in 
Food-Producing Animals, a study was conducted to assess the impact of the 
administration of danofloxacin 18% injectable solution to typical feedlot cattle on 
the development of resistance in a challenge strain of Salmonella typhimurium, ar,d 
among resident Escherichia coli. 

?tizer study 143ON-60-99-297, titled “Effects of danoiloxacin administration on 
ciprofloxacin susceptibility of fecal Salmonella typhimurium and Esclzerichia coli 
in calves experimentally infected with S. typhimurium,” was conducted at Colorado 
Animal Research Enterprises. The study director was Diane J. Fagerberg, Ph.D. 
The study was conducted between January and April, 2000. 

Forty, seven to nine month-old cross-bred beef caives (heifers) were acclimated and 
divided into two groups: a control group and a treated group. The control group 
received a sham injection of sterile saline SC twice, 48 hours apart, and repeated fr)r 
three regimens 14 days apart (Days 0, !4, and 28). The treated group received 6 
mg/kg body weight SC twice, 48 hours apart, and repeated for three regimens 14 
days apart (Days 0, i4, and 28). Calves were individually housed in isolation 
iooms in two buildings. The calves were tested and ;ho\frn to be free of 
salmonellae prior to procurement. 

Prior to treatment. all calves were challenged wirh a test strain of S. typhimi*rium, 
shown to be highly susceptible to both ciprofloxacin and danofloxacin, but resistant 
to streptomycin. Colonization was shown to be successful, and calves were treated 
as described above. Fecal grab samples were collected on Days 2,4, 7, and 14 
following each treatment regimen, on Day10 following the first regimen, and on 
Days 21 and 28 following the third regimen (15 post-treatment samplings in total). 

For each sample obtained from each animal, up to five isolated coloilies ofE. cofi 
or the recoverable test strain of S. typhimurium were selected for microbroth 
dilution testing of their MICs against ciprofloxacin and danofloxacin (doubling 
dilutions between 0.0 15 and 16 pg /ml). 

Results indicated that there was no remarkable change in the susceptibility of the 
test strain of S. typhimurium to ciprofloxacin following exposure to danofloxacin as 
judged by only a slight increase in MICs (one or two doubling dilutions) within the 
total MIC range, and no discernable change among MI& or MI&, values. This 
slight change occurred early in the treatment regimen, and was gone by Day 7 of the 
56 day study. Results further indicated that susceptibility of resident E. coli to 
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ciprofloxacin following exposure to danofloxacin decreased sporadically as judged 
by increases in MICs early in the study; however, the MICOO stabilized at 0.06 
yglml (two doubling dilution increase) by Day 2 1 of the 56 day study, and dropped 
to < 0.015 by day 49. 

Results from this study indicate that the use of danofloxacin at 6 mg/kg body 
weight injected twice 48 hours apart was safe with respect to microbial food safety, 
as determined by its negligible impact on ciprofloxacin resistance development 
among a challenge strain Saknonelia and resident E. coZi in treated beef cattle. 

Safety User 

‘The establishment of label warnings has satisfactorily addressed user safety 
concerns associated with danofloxacin. In addition, a toll-free number has been 
established and displayed on the label to report any adverse reactions or obtain a 
Material Safety Data Sheet. 
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5. A GENCY CONCLUSIONS 

The data submitted in support of this NADA satisfy the requirements of Section 5 12 of 
the Federal Food, Drug, and Cosmetic Act and 2 1 CFR 5 14 of the implementing 
regulations. The data demonstrate that Al 80@ Sterile Antimicrobial Injectable 
Solution, a fluoroquinolone antibiotic, when administered subcutaneously to cattle at a 
dose of 6.0 mg/kg body weight, repeated once after 48 hours, is safe and effective for 
the treatment of bovine respiratory disease (BRD) associated with Mnnnheimia 
(Pasteurella) haemolyticn and Pasteurella multocida. 

Based on a battery of toxicology tests, an acceptable daily intake of 144 ug/person/day 
was calculated, which further yielded safe concentrations for total danofloxacin related 
residues of 0.48 ppm in muscle, 1.44 ppm in liver, 2.88 ppm in kidney, and 2.88 ppm 
in fat. The tolerance was determined following the evaluation of both liver and 
injection site residues from single dose and multiple dose residue studies. A tolerance 
of 0.2 ppm for danofloxacin, the parent compound, (the marker residue) in liver (the 
target tissue) is established for the subcutaneous treatment of beef cattle with 
danofloxacin. The tolerance refers to the residue measured by the regulatory method 
described herein. Using a tolerance of 0.2 ppm, liver and injection site residues 
following three consecutive daily subcutaneous injections of 10.0 mg/kg body weight 
of danofloxacin support a 4-day withdrawal period. Injection site residues resulting 
from the subcutaneous administration of the 18% danofloxacin solution at doses up to 
10 mg/kg for up to 3 consecutive days require 2 days to deplete to their safe 
concentration. Following the subcutaneous administration of the 18% danofloxacin 
solution at doses up to 10 mg/kg for up to 3 consecutive days, liver residues deplete to 
0.2 ppm by 4 days post dose. 

The established tolerance of 0.2 ppm in muscle of cattle is identical to the MRL 
recommended by the Joint WHO/FAO Expert Committee on Food Additives (JECFA). 
The muscle tolerance should both ensure the safe use of danofloxacin and limit trade 
problems. 

The Agency has concluded the amount of microbiologically active residues of 
danofloxacin reaching the colon following an AD1 of 144 l..@person/day would most 
likely not cause adverse effects on consumer intestinal microflora. 

Labeling restricts this drug to use by or on order of a licensed veterinarian. This 
decision was based on the following factors: (a) adequate directions cannot be written 
to enable lay persons to appropriately diagnose and subsequently use this product to 
treat bovine respiratory disease (BRD) associated Munnheimia (Pasteurella) 
haemolytica and Pasteurella multocida, (b) restricting this drug to use by or on order of 
a licensed veterinarian should help prevent indiscriminate use which could result in 
violative tissue residues, and (c) the rate of emergence of danofloxacin-resistant 
organisms may be reduced by the involvement of veterinarians in product use. 
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The Agency has established conditions of use that minimize potential adverse effects of 
the antimicrobial treatment, thereby reducing the number of fluoroquinolone-resistant 
zoonotic pathogens that may persist in treated animals until slaughter. These use 
conditions also minimize excretion of drug and fluoroquinolone-resistant zoonotic 
pathogens into the environment. In accordance with 2 1 CFR 530.4 1, extra-label use of 
this product in food-producing animals is prohibited. 

Public health concerns associated with potential increases in fluoroquinolone-resistant 
bacteria have been satisfactorily addressed. The Agency has detennined 
fluoroquinolone resistance in human health pathogens is very low when the drug is 
used according to the proposed approved conditions for use. 

Under section 5 12(c)(2)(F)(i) of the Federal Food, Drug, and Cosmetic Act, this 
approval for food-producing animals qualifies for five years of marketing exclusivity 
beginning on the date of approval because no active ingredient of the new animal drug 
has been previously approved. 

Al 80@ Injectable Solution is under patent numbers U.S. 4,861,779 and 5,8 11 ,130, 
expiring August 19, 2006 and December 19, 2016, respectively. 
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6. LABELING 

a. Al 80@ - Package Insert (100 mW250 mL) 
b. A180@ - Vial Label (100 mL/250 mL) 
c. Al 80’ - Box Label (100 mL/250 mL) 

-- 
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(danofloxacin mesyiate) g--v 
zg.yj 

Sterile Antimicrobial ‘g’ 
Injectable Solution 

1800 mg of danofloxacm 
as the mesflate salt/nil 

For subcutaneous use rn cattle only 

Not for use m  cattle Intended for darry 
productron or rn calves to be processed 
for veal 
CAUTION: Federal law resmcts thrs ) 
drug to use by or on the order of a i 
lrcensed veterinarian 
Federal law prohrbrts the extra-label 
use of thus drug in food-producing ) 
anrmals. 
DESCRIPTION: Al80 is a sterile solu- 
tion contaming danofloxacin mesylate,! 
a synthetic fluoroqumolone antimicro- 
bial agent Danofloxacm mesylate is 

; 

the non-proprietary designation for 
! 

l1SI-lcyclopropyf-6-fluoro-l,4-drhydro- 
/ 

7-(S-methyl-2$-drazabicyclo [2.2.1]hept- 
2-yl)-4-oxo-3-quinolone carboxylic 
acid monomethanesulfonate. The 
empirical formula IS Ctati$Ns03* 
CHsSOsH and the molecular weight is 
453 49. 

‘figure l.The chemical stTucture of 
danofloxacin mesylate. 

1Each mL contains 180.0 mg of dano- 
fioxacin as the mesyfate salt2OO.O mg 2- 
byrrolidone. SO.0 mg polyvinyl pyrroli- 
None, 203 mg heavy magnesium oxide, 
a25 mg phenol, 5.0 mg monothioglyc- 

I <ICI\ 1111 c Oil1,lSili 1110 II mq 01 tlilllo 
/IoxacII~ as IIIC lrlesylore snl1. 2000 n1g 2- 
pyrrolldonc. 500 my polyvrnyl pyrrorr- 
done, 20 3 mg heavy magnesium oxrde. 
2 5 mg phenol, 5 0 mg monothr0glyC- 
erol. hydrochloric acrd or sodrum 
hydroxrde as needed to adfust pii. 
nrtrogen headspace and water for 
mfectron. q s 
INDICATIONS: Al80 fdanofloxacrnj 
mlectable solutron IS rndrcated for the 
treatment of bovme resprratory drs- 
ease (BRDI assocrated wrth Mann- 
/rermra (Pasteurella/ haemolyhca and 
Pasteurella mulrocrda 

DOSAGE AND ADMINISTRATION: 
Al80 IS admmrstered as a subcuta- 
neous dose of 6 mg/kg of body werght 
(1 5 mL/ lW lb] Treat,ment should be 
repeated once approxrmately 48 hours 
fol lowmg the frrst mfectron Care 
should be taken to dose accurately 
Admmrstered dose volume should not 
exceed 15 mL per mfectron sue. 

A180 Dosage and Treatment 
Schedule 

6 mglkg. given twice. 
Came Weight 46 hours apart 

WI Dose Volume (ml\ 

50 0 75 
100 I5 
150 2 25 
200 30 
250 3 75 
300 
400 i; 
500 75 
600 90 
700 105 
800 120 
900 13 5 

1000 150 

WARNINGS: Anrmals Intended 
for human consumption must not 
be slaughtered wrdun 4 days 
from the last treatment. Do not 

i i 

use rn cattle Intended for darry 
producbon A  wrthdrawal penod 
has not been establrshed for thrs 
product rn prerummatrng calves 
Do not use rn calves to be pro- 
cessed for veal 

HUMAN WARNINGS: For use in ani- 
mals only. Keep out of reach of chil- 
dren. Avord contactwith eyes. In case 
of contact, immediately flush eyes 
wrth coprous amounts of water for 
15 mmutes In case of dermal contact, 
wash skm wrth soap and water. Con- 
sult a physicran if rrntahon persists fol- 
lowing ocular or dermal exposures. 
Indrvrduals wrth a history of hypersen- 
sruvity to quinolones should avoid this 
product In humans, there is a risk of 
user photosensitization within a few 
hours after excessrve exposure to 
qumolones. If excessrve accidental 
exposure occurs, avoid direct sunlrght 
To report adverse reactions or to 
obtain a copy of the Material Safety 
Data Sheet call l-800-366-5288. 
PRECAUTIONS: The effects of dano- 
floxacin on bovine reproductive per- 
formance, pregnancy, and lactation ’ 
have not been determined. 
Subcutaneous infection can cause a : 
transient local tissue reaction that 
may result in trim loss of edrble hssue I 
at slaughter. 
Dumolone-class drugs should be used : 
with caution in animalswith known or 
suspected central nervous system 
(CNS) drsorders. In such animals. I 
quinolones have, in rare instances, 
been associated with CNS stimulation,, 
which may lead to convulsive seizures.’ 
Quinolone-class drugs have been , 
shown to produce erosions of carti- 
lage of weight-bearing ioints and other 
signs of arthropathy in immature, 
rapidfy growing animals of various 
zn~rioc bfertn Animal cafoh, fnr : 

ADVERSE REACTIONS: A  IhypCrSenSl- 
twn/ reactron was noted rn 2 healthy 
calves treated wrth A160 rn a labora- 
tory study In one locatron of a multr- 
sate field trral. one out of the 41 carves 
treated wrtb 6 mg/kg q 48 hours showed 
lameness on Day 6 only In thrs same 
field trial locabon one of 38 calves 
treated wtth 8 mglkg once became 
lame 4 days after treatment and 
remamed lame on the last day of the 
study (Day IO) Another calf rn the same 
treatment group developed lameness 
on the last day of the study 
CLINICAL PHARMACOLOGY: 
(a) Pharmacokinetics: Danofloxaccn 
drstnbutes extensrvely throughout the 
body, as evrdenced by a steady state 
volume of drstnbutron (VDss) exceed- 
mg 1 L/kg Danofloxacin concentra- 
trons m  the lung homogenates markedly 
exceed those observed in plasma, fur- 
ther suggesbng extensrve drstnbutron 
to the mdrcated sate of mfecbon Dano- 
floxacrn IS raprdly elrmmated from the 
body (apparent termmal elrmmabon 
Tl/2 rangmg from 36 hours), and 
therefore neglrgrble accumulabon IS 
expected to occur when ammals are 
dosed wrth a q48h-dosmg regrmen 
Danofloxacrn IS raprdly absorbed and 
IS highly broavarlable when admmrs- 
tered as a subcutaneous infectron m  
the neck No stabstrcally srgmfrcant 
gender drfference was observed in 
peak or total systemic exposure fol- 
lowmg subcutaneous admmrstratron 
Lmear pharmacokmebcs has been 
demonstrated when danofloxacm IS 
admmrstered by subcutaneous mfec- 
tron at doses up to 10 mgkg. Pharma- 
cokmetrc parameter values assocrated 
wrth a 6-mg/kg dose are provrded m  
Table I 

Table 1. Danofloxacm pharmacokmetrc 
values I6 mqlkql 

._ 
hr% 92 5 af 3 

c,nax whl 175 16 177 13 
a c1,nax I,, 32 42 1 I 31 

dC1 VI,, 054 12 062 9 
dVDSS ukg 77 7 26 4 

al’/, hr 48 ra 47 1 
a Pharmacokwzbc er~mater bared upon a 6 mg’ 
kg subcutaneous mrec~~n admmrsrered m m  the 
‘aferal neck revron AU&r, : area under tie 
plasma c~ncenrrarmn versus bme curve lrom hf 
zero to hr 24 posrdore Cmax = m~xmrum 
observed c~ntenb~don Tmax = t ime 10 Cmax 
bF%= ex,ent of drug abrorpbon ldlomng rub- 
cutaneous admmrttrabon Wrrhm rubrecrfval- 
ues were derermmed as the robs cd Auk, val. 
ues esumared lol lomng I 6.mslkg dose admm- 
rsrered IS errher a subcutaneous or mrrav~ovs 
tn,ecmn 
c Tmax sta~sbcally ngnrllcantdlfferences were 
detected between genders Grven tie rnmlamy 
tn Cmax values. these drrlerencer are nor 
expected to have any clmrcal rrgnrscance 
d CL and VDss were determmed Irom data 
obtamed after mbaven~us admmtrnoon of 16. 
mglkg dose 

(b) Microbiology: Danofloxacm exerts 
Its actrvrty byinhibibng the bacterial 
DNA gyrase enzyme, thereby blockmg 
DNA replrcatron Inhibition of DNA 
gyrase IS lethal to bacteria and dano- 
floxacm has been shown to be raprdly 
bactencrdal Danofloxacm IS achve 
agamst gram-negatrve and gram-posr- 
bve bacteria. 
The Mmrmum Inhibitory Concentra- 
bans (MICf of danofloxacin for patho- 
gens isolated m  natural infectrons 
from various clmical studies rn North 
America, 1994-1997, were determined 
usmg the standardized mtcroddution 
technique (SENSITITRE/ALPMAR.A~~~~TB~~ 
lntemabonal), and are shown in Table 2 

Table 2 MIC values (pg/mL) of dano- 
floxacin against bacterial isolates from’ 
natural infections of cattfe 

lFasleure//a/ 
haemolyrice 363 50.01M.12 OR6 i 
Pasteurella 



lrIl111 “,,,Io,~, c lii11~J ‘itlldlcs ,t, Norltl 
Ail~c~~cn, 1994-1997, were detcrmmed 
usmg the standardized mlcrodduuon 
techmque ISI NSrlllllr/Al~N1. Accumed 
Internauonal). and are shown m  Table 2  

Table 2  MIC values (pglmlf of dano- 
I loxacm agamst bactenal Isolates from’ 
natural mlectlons of cattle 

EFFECTIVENESS: The effecbveness of i 
the 6  mg/kg O W  alternate day regimen/ 
was conhrmed m  4  well-controlled 
studies of naturally acquued bactenal / 
respuatory mfecbons m  feedlot age 
cattle These studies were conducted I 
under commercial condmons at 4  : 
locabons m  North America BacterIaI ; 
pathogens Isolated m  the cluucal held 
trral are provided m  the MIcrobIology 
sectron 
ANIMAL SAFETY: Safety studies were 
conducted m  feeder calves usmg sm- : 
gle doses of IO. 20. or 30  mg/kg for 6  
consecuuve days and 18.24. or 60  mg/ 
kg for 3  consecubve days. No cbmcal 
signs of toxtcuy were observed at 
doses of IO and 20 mglkg when admm- 
tstered for 6  days, nor at doses of I8 
and 24 mg/kg when admmlstered for 
3  days Arbcular cartdage lestons, 
consistent with f luoroqumolone chon- 
dropathy, were observed after exam!- 
nabon of lolnts from ammals as fol- 
lows one of 5  ammals admcmstered 
18 mg/kg for 3  days, one of 6  ammals 
admmlstered 20 mg/kg for 6  days, 5  of 
6  ammals admuustered 30 mg/kg for6 
days, and II! all 4  ammals admuustered 
60 mglkg for 3  days. Cluucal signs of 
mappetance, transient lameness (2/6). 
ataxla 12761.  tremors 12761,  nystagmus 
11/61, exophthalmos (l/61, and recum- 
bency (2/61 were observed when a  
dose of 30  mg/kg was admintstered for 
6  consecutive days. Recumbency and 
depression were seen m  one out of 4  
ammals admmistered 60 mgIkg for 3  
days Swelbng at the Injection sne was 
noted at each dose level 
Safeq was also evaluated m  Zl-day- ’ 
old calves. In one group, these Imma- 
ture animals were given mjections of 

: 
! 

6  mg/kg on study days 0,2,3,5,6, and I 
8  A second group of animals received ! 
mfecbons of I8 mg7kg for a  total of 2  
mjecbons 48 hours apart The only 

/ 

treatment-related sign was erythema 
I 

of the nasal pad in 3  of 6  calves that 
I 

received 18 mg/kg. One calf in the 
6 mglkg group had pre-treatment scle- 
ral erythema, and developed nasal 
erythema after treatment that may or 
may not have been treatment-related. 
No changes in clinical pathology para. 
meters were observed. No articular 
cartilage lesions were observed in the 
joints at any dosage. 
An injection site study conducted in 

c feeder calves demonsbated thatthe 
product can induce a transientlocal 
reaction in the subcutaneous tissue 
and underlying tissue. 

t jT0XfC0~00y: The appmximate oral 
LO50 for laboratory mice and rats was 
$reater than 200l mg/kg of body 

&,~JM Niooty day oral gavagc stud 
[es m  dogs and rats cstabbshed a  110 
observable effect level (NOELI of 2 4  
mg/kg bwlday and 6  25 mglkg bwlday. 
respecuvely Higher doses m  luvende 
dogs produced arthropathy, a  typICal 
qumoione-associated side effect In 
chrome rodent bloassays. no  evtdence 
of carcmogemclty was associated 
wttb long-term danof loxacm adrnuus- 
tratron In rats and mice No terato- 
gemc effects were observed In rodents 
at doses up to 50  mglkg bwlday immel 
or 100 mg/kg bw/day hats) or m  rabbds 
at the highest dose tested of 15  mg/kg 
bw/day A three-generabon rat repro- 
ductrve toxlcny study estabbshed a  
NOEL of 6  25  mglkg bw/day Mmrobial  
safety analyses mdmate that dano- 
Hoxacm residues present m  edtble bs 
sues of treated ammals wdl not cause 
adverse effects on  the human mtestl- 
nal mmroflora of the consumer 
STORAGE INFORMATION: Store at or 
below 30°C (86°F) Protect from hght 
Protect from freezmg The color IS yel- 
low to amber and does not affect 
potency 
HOW SUPPLIED: A180 (180 mg  dano- 
floxacmlml) IS suppked m  100. and 
250.mL, amber-glass, sterile, multi- 
dose vIaIs 
NADA #141-207, Approved by FDA 

Use Only as Directed 
To report suspected adverse effects, 
and/or obtam a copy of the MSOS, call 
I -800-366-5288 

79-9847-00-O 
June 2002 

Made  in USA 
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(danofloxacin mesylate) i i (danofloxacin mesylate) I 

Sterile Antimicrobial 
Injectable Solution 

180.0 mg of danofloxacin 

; 8172 
I I ,#m.m’” I I 4  HOU 
i (danofloxacin mesylate) 

as the mesylate salt/ml 
I 

/ Sterile Antimicrobial 

For subcutaneous use in cattle only 
; Injectable Solution 
, 
I 180.0 mg of danofloxacin 

Not for use in cattle intended for dairy 
production or in calves to be processed for veal. 

: as  the mesyiate salt/ml 
, 

Caution: Federal law restricts this drug to use : For subcutaneous use in cattle only 
by or on the order of a l icensed veterinarian. 

, 

: Not for use m  cattle intended for dairy 

Federal law prohibits the extra-label use 
: productron or m  calves to be processed for veal. 

of this drug in food-producing animals. I 
I 

r +< ~,.~~~& 25: : 
Caution: Federal law restricts this drug to use 
by or on the order of a l icensed vetermanan. i I 

; Federal law prohibits the extra-label use 
.’ I of this drug in food-producing ammals. 

Dosage and Administ~~~?iAlSg.~~,B~~~~lljStired 
as a subcutaneous dose of 6  m,gKg.~of~~~.$iy.~!$gbI 
(1.5 mUlO lb). Treatnier$@yLd &e.qqeated:P$ 
once approximately 48 hours f@gwrng $re,first:; 
injection. Care should be taken tg,,dos,~ accy- ,‘, 
rate&. Administered dose vo$me should ngt ; 
exceed 15 mL per injections+$lpte; !$#+a{~ 
neous injection can cause a tran$e@Jocal.Qs~~p 
sue reaction that may resuft in trim loss of edible 

I 

: A180 Dosage and  Treatment Schedule 
I 
, 6  mgkg, given !wice. 
I 48 hours apart 
I 
I 

Cattl~l~ight 
Dose Volume fmL) 

I 50 0.75 
1.5 
2.25 
3.0 
3.75 
4.5 
6.0 

tissue at slaughter. Refer to package insertfor S 
complete directions., 

t 

Warnings: Animals intended for human 
consumption must not be slaughtered .- 
within 4 days from the last treatmeni Do 
not use in cattle intended for dairy pro- ‘ 
duction. A withdrawal period has not 
been established for this product in pre-. 
ruminating calves. Do not use in calves 
to be processed for veal. 

Human Warnings: For .e,e in animals only. Keep 
out of reach,of.chil$re,p,See pa+ckaq?,j$sert. 
Precautions: The.efte~,dPanoflp~a-~j~~:n : 
bovine reqrodrrcbve performance;pregyycy, 

I 100 
I 
I 150 
1 200 
1 250 I I 300 
I 400 
I 
I 500 
I 600 
I 700 I 
I 800 
I 900 t I 1000 

7.5 
90 

10.5 
12.0 
13 5 
15.0 

Use Only as Directed 
To report suspected adverse effects, and/or 
obtain a copy of the MSOS, call l-800-366-5288. 
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mesylate) 

terile Antimicrobial Injectable Solution 

80.0 mg of danofloxacln as the mesylate salt/ml 

or subcutaneous use in cattle only 

i 

ot lor use tn cattle mtended lor datry productton or m  calves to be processed 
or veal 
AUTION: Federal law restricts thrs drug to use by or on the order of a hcensed 
etermartan 
ederal law prohibtts the extra-label use of thus drug m  food-producmg animals. 
ESCRIPTION: Al80 IS a sterile solutron contammg danofloxacm mesylate. a 
ynthettc fluoroqumolone anttmtcrobtal agent Oanofloxacrn mesylate rs the 
on-proprietary destgnatton for (1Sf-lcyclopropyl-8fluoro-l.4-dthydro-7-f5- 
ethyl-2.5-dtazabrcyclo f2.2 l]hept-2-yf-4-oxo-3-qumolone carboxyhc actd 
onomethanesulfonate The emprrtcal formula IS CtaH7oFNsOa. CHsSOsH and 

molecular wetght IS 453 49 

figure 1. The chemtcal structure 01 danofloxacm mesylate 

0 

c u ,COOH 

ach ml  contams 180 0 mg of danofloxacm as the mesylate salt, 2000 mg 2- 
rrrohdone. 50 Cl mg polywnyl pyrrokdone. 20 3 mg heavy magnesrum oxtde, 
5 mg phenol, 5 0 mg monothrogfycerol, hydrochlortc acrd or sodrum hydroxtde 
P  needed to adfust pH, mtrogen headspace and water for mfectton. qs. 
IIOICATIONS: A180 (danofloxacin) infectable solutton IS mdtcated for the treat- 
rent of bovine respiratory disease fBR0) assoctated with Mannhermra fPast.eu 
r//a) haemolyfica and Pasteurella multocida 
OSAGEANO AOMINISTBATION: A180 IS admmrstered as a subcutaneous dos 
f 6 mg7kg of body weight (1.5 mUlO Ibl. Treatment should be repeated once 
pproxtmately48 hours follomng the fust mjection. Care should be taken to 
ose accurately. Administered dose volume should not exceed 15 mL per injec- 
on stte 

Al88 Dosage and Treatment Schedule 
6 mghg. given twice. 

Cattle Weight 48 hours apart 
(lb) Dose Volume (mL) 

50 0.75 

1: 
I.5 
2.25 

:: 
3.0 
3.75 

300 4.5 
400 6.0 
500 7.5 
600 9.0 
700 10.5 

:i 
12.0 
13.5 

loo0 15.0 

1 

WARNINGS: Animals intended for human consumption must not be 
slaughtered within 4 days fmm the last treatment 00 not use in cattle 
intended for dairy production. Awithdrawal period has not been 
established for this pmduct in preruminating calves. Do not use in 
calves to be processed for veal. 1 

fUWN WARNINGS: Per eae in enimels only. Keep eet of reach of children. 
ivoid contact with eyer. In case of contact immediatety flush eyes with copi- 
IUS enmunts of water for 15 minutes. In cese of dermal contact, wash skin wig 
reap end water. Consult e physician if irritation persists folbwing ocular 01 de1 
nal exposures. Individuals with a hirtorv of hypersensitivity to quinolones 
should avoid this product. In humans. there is a risk of user photosensitiietien 
Within e few hours after excessive exposure to quinolones. If excessive ecci- 
fentel exposure occura, avoid direct sunlight To report adverse reactions orb 
obtain a copy of the Materiel Sefety Data Sheet. call l-800-366-5288. 
PRECAUTIONS:The affects of danotbxacin on bovine reproductive performance 
pregnancy, end lactation heve not been determined. 
Subcutaneous inje&n can‘ceuse a transient local tissue reaction that may 
result in trim loss of edible tissue at slaughter. 

- 

. 
I 

humolone-class drugs should be used wrth cautron tn ammals wrth known or 
suspected central nervous system KNSI dtsorders. In such ammals. qumolones 
have. in rare Instances, been assocrated wrth CNS strmulatton. whrch may lead , 
i0 convulsive seizures. I 
Iluinolone-class drugs have been shown to produce erosrons of cartdage of 
,werght-bearing joints and other signs of arthropathy tn Immature. rapidly grow- 
ing animals of various spectes. Refer to Ammal  Safety for mformahon specific to! 
danofioxacin. 
ADVERSE REACTIONS: A  hypersensitrvrty reactron was noted m  2 healthy calves 
treated withA in a laboratocy study. In one locatron of a m&r-srte field trial. 
one out of the 41 calves treated with 6 mg/kg q 48 hours showed lameness on 
Day 6 only. In this same field trial location one of 38 calves treated with 8 mg/kg 
once became fame 4 days after treatment and remained lame on the last day of 
the study(Oay 101. Another tag in the same treatment group developed lame- 
ness on the last day of the study. 
EUNICAL PHAflMACOLOCy: 
(a) Pharmecokfneticr Oenoftoxacin drstributes extenstvely throughout the body, 
as evidenced bv a steady: state volume of distribution (VOss) exceeding 1 l,Arg. 
Oanofloxacrn concentrabons in the lung homogenates markedly exceed those 
observed in plasma, further suggesting extenswe drstnbution to the indicated 
site of infec@t. Oanofbxacin is rapidly eliminated from the body (apparent ter- 
mmal  ehmmatlon TIR ranging from 3-6 hoursl. and therefore negligrble accumu. 
lahon is expected to occur when animals are dosed with a q48h-dosing regimen, 

I 

I I 
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,D.rnolloxacm rs raprdly absorbed and IS hrqhly bmavadable when admmrstered 
las a  subcutaneous m~ectmn I,, the neck No stalrstrcatly srgmhcant gender drf- 
fcrence was observed m  peak or tolal systemrc exposure following subctrta- 
‘ncous admanstratron Lmear pharmacakmelrcs has been demonstrated when 

1  
nnof loxacm IS admmtstered by subcutaneous mfectron at doses up lo 10  mg/kg 
harmacokmehc parameter values assocrated wrth a  6-mglkg dose are pro- 

/vrded m  Table 1  

beble 1. Danol loxacm pharmacokmetrc val~cs 16 mg/kgl 
S lWHS 

Mean % W  
Heifers 

Mean  %CV 

:‘AUCe.z4 pg x hr/mL 94 10 88 9 
hF91. .__ 97 5  87 3  

16 1  27 13 
1  

aCmax i25 
a.cTmax pg/mL hr 32  42 17 31 

( dCL E; 054 12 062 9  
i dV0s.s 27 7  26 4  

MT’/, hr 48  18 4.2 7  

pharmacekmetrc esbmates based upon a  6.mgrkg subcutaneous mrecBcm sdmmrstered into F-- ~ e lateral neckregmn At&, =  area under the plasma concentratmn versustrme curve 
from hr zere to hr 24  postdose Cmax = maxrmum observed cencenbabwl Tmax = bme to 
bmax 
bF% = extentcrt drug absorpboo lol lowmg subcutaneous admmrssabon W e b m  subtect Fval. 
hes were determmed as the rabo 01 AUt&r values estrmated lol lomng a  amg/kg dose 
‘admmrstered as enher a  subcutaneous or rnb-avenous m,ecbon 
k ~max stahsbcally s~gn,f,cantd,flerences were detected between genders Grven tie srmr- 
,ar,ty ,n Cmax values, these ddferences are not expected to have any chnrcal srgndrcance 
v CL and VOss were determmed lram data obtamed after mtravenous admmrstratron 01 a  6- 
mg/kg dose 
c Coelhclentof “matlo” %  

(b) Microbiology: Danot loxacm exerts 11s actrvrty by mhrbrtmg the bacterial DNA 
,gyrase enzyme, thereby blockrng DNA rephcatmn tnhrbmon of DNA gyrase IS 
ilethal to bacterra and danof loxacm has been shown to be  raprdly bactencrdal 
~Danof loxacm IS actrve agamst gram-negatrve and gram-posrtrve bacteria 
The Mmrmum lnhrbrtory Concentrarrons (MIC) of danof loxacm for pathogens 
Isolated m  natural mfectmns from various cbmcal studres m  North Amerrca. 
1994-1997, were determmed usmg the standardned mrcroddutron techmque 
‘(SENSITITR~A~AMAR, Accumed Internatronal). and are shown m  Table 2  

Table 2. MIC values [pg/mL) of danof loxacm agamst bacterml rsolates from nat- 
‘ural mfectrons of cattle 

NO. Range MICSQ” 
‘Species Isolates rglmL ug/mL 
Mannhemua 
{PasteureNa) haemo/yt!ca 363 50 0150 12 0  06 
‘Pasteurella multooda 301 20 015-o 12 0015 
,Haemophrlus somnu.s* 32 50 015-O 06 0  06 
* The cbmcal rrgnrhcance of these m-nrro data has not been demonstrated 
** The mrnrmum !nhrbnorV concenvatron for 90% of the rsolates 

‘EFFECTIVENESS: The effectrveness of the 6  mg/kg B W  alternate day regrmen 
was conhrmed m  4  well-controlled studms of naturatly acqmred bactenal respr- 
iatory mfectmns m  feedlot age cattle These studres were conducted under 
Fommercral  condrttons at 4  locatrons in North America Bacterral pathogens rso- 
iated m  the chmcal field trial are provided m  the Mrcrobrology sectron. 
kNlMAL SAFETY: Safety studres were conducted m  feeder calves usmg single 1  
hoses of 10.20, or30 mglkg for 6  consecuttve days and 18.24, or 60  mgkg for 3  
tonsecutrve days No climcal srgns of toxrcrtY were observed at doses 01 10 and 
b0 mglkg when admmrstered for 6  days. nor at doses of 18  and 24 mg/kg when 
!admmmtered for 3  days Arttcular cartdage lesions, consrstent with fluoro- 
~umolone chondropathy, were observed after exammatron of joarts from anr- 
L als 

Y 

as follows one of 5  ammals adminrstered 18 mglkg for 3  days; one of 6  ani- I 
als adminrstered 20 mgikg for Gdays; 5  of 6  ammals admimstered 30 mg/kg for 
days; and m  all 4  ammals admmistered 66 mglkg for 3  days Clm~cal signs of 

nappetance, transrent lameness (276). ataxia (276Ltremors (2/6l, nystagmus 
l/S), exophthalmos (l/S), and recumbency fV6) were observed when a  dose of 

mg/kg was admmcstered for 6  consecutive days. Recumbency and depres- 
ran were seen m  one out of 4  anrmals administered 60 mg/kg for 3  days. 
welhng at the mfection site was noted at each dose level 

luated m  21-day-old calves. In one group, these immature 
injections of 6  mg/kg on study days 0.2.3,5,6. and 8. A set, 
s received mfectrons of 18  mg/kg for a  total of 2  injections 

_  

have been treatment-related. No changes in clinical pathology 
re observed. No artrcular cartilage lessons were observed in the 

mate oral LO66 for laboratory mice and rats Was  
f body weight. Ninetyday oral gavage studies in dog! 
observable effect level (NOEL)of 2.4mgRtg bw/daY 
spectivehl. Higher doses in iuvenile dogs produced 

rcinogenicity was associated with long-term dano- 
in rats and mice. No teratogenic effects were observed 

e+bl is_hed a,NCtEt ?f 6.25 mg/kg.bw/+Y. Micmbiaf 
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ANIMAL SAFLTY: Safety stt~d~cs were conducted 111 lccdcr calvc~ o(~oq single 
doses of 10. 20. or 30 mglkg for 6 consccul~ve days and 18.24. or Go mglkg for 3 
CO,,SCCU,IVC days No clm~cal signs of rox~~ty were observed at doses of IO and 
20 mg/kg when admmlstercd for 6 days. nor at doses of 18 and 24 mg/kg when 
adrmmstered ior 3 days Art~cular cartrfage lessons. cons~stem mrh fluoro- 
qumolone chondropathy. were observed alter exammatlon of tomts from am- 
‘mals as lollows. one of 5 animals admmtstercd 18 mgikg for 3 days. one of 6 am- I 
mals admmlstered 20 mglkg for 6 days, 5 of 6 animals admmlstcrcd 30 mglkg for 
p days: and m  all 4 animals admmistered 60 mg/kg for 3 days Chmcaf signs of 

~ 

fnappetance. lranslent lameness (2/6]. ataxra (2/6). tremors (216). nystagmus 
I 

(l/61. exophthalmos (116). and recumbency (2/6) were observed when a dose of j 
30 mg/kg was admmrstered for 6 consec~t~vc days. Recumbency and depres- 
&~n were seen rn one out of 4 animals admimstered 60 malka for 3 davs 
Swellmg at the ~nlect~on site was noted at each dose levei - 

is’ a ety was also evaluated I” 21-day-old calves. In one group. these rmmature 
;ammals wore given mject~ons of 6 mg/kg on study days 0.2.3.5.6, and 8. A  sec- 
bnd group of animals recerved iniectrons of 18 mg/kg for a total of 2 infectlons 
i48 hours apart. The only treatment-related sign was erythema of the nasal pad 
III 3 of 6 calves that received 18 mg/kg. One calf in the 6 mg/kg group had pre- 
jreatmenl scleral erythema. and developed nasal erythema aher treatment that 
hay or may not have been treatment-related. No changes in chic al pathology 
barameters were observed. No artrcufar cartilage fes~ons were observed m  the 
\omts at any dosage. 

‘An tntect~on site study conducted m  feeder calves demonstrated that the prod- 
uct can induce a transient local reaction in the subcutaneous trs.soe and under- 

TOXICOLOGY: The approximate oral LO50 for laboratory nuce and rats was 
jgreaterthan 2000 mg/kg of body weight. Nmety-day oral gavage studies III dogs 
,and rats established a no observable effect level (NOEL) of 2 4 mg/kg bw/day 
‘and 6.25 mgr’kg bw/day, respectively. Higher doses III tuventle dogs produced 
arthropathy, a typIcal qumolone-assocrated stde effect In chroncc rodent bloas 
says. no evrdence of carcmogenlclty was assocrated with long-term dano- 
f loxacm admmrstratlon in rats and mace No teratogemc effects were observed 
m  rodents at doses up ta 50 mgikg bw/day (mlcel or 100 mgikg bw/day (rats) or 
!n rabbits at the highest dose tested of 15 mglkg bw/day A three-generalron rat 1 
reproductive toxicrty study estabhshed a NOEL of 6 25 mglkg bw/day. Microbial ! 
safety analyses mdrcate that danofloxacm residues present m  edible tissues of 
treated ammals WIII not cause adverse effects on the human mtestmal micro- 
flora of the consumer. 

STORAGE INFORMATION: Store at or below 30°C (66°F) Protect from hght. Pro- 
tect from freermg. The color IS yellow to amber and does not afiect potency. 

H O W  SUPPLIED: Al80 (160 mg danoffoxacln/mL) IS supphed in 10% and 250.ml.. 
amber-glass. sterile. multi-dose VI& 

NAOA 1141-207. Approved by FDA 

Animal Health 
Eaon. PA 19341, USA 
ON. of Pfizer fnc 
NY,NY 10017 

Use Only es Directed 

To report suspected adverse effects, and/or obtam a copy of the MSDS, call 
:1-800-3&x288. 

79-9848-W- 
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