
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Determination of Ibafloxacin, A New Quinolone Antibacterial, in Human
and Dog Plasma and Urine by High Performance Liquid Chromatography
A. Loe Millera; R. L. Mc Quinna; G. L. Carlsona; S. F. Changa

a Drug Metabolism Department 3M Pharmaceuticals, 3M Center, Minnesota

To cite this Article Miller, A. Loe , Quinn, R. L. Mc , Carlson, G. L. and Chang, S. F.(1990) 'Determination of Ibafloxacin, A
New Quinolone Antibacterial, in Human and Dog Plasma and Urine by High Performance Liquid Chromatography',
Journal of Liquid Chromatography & Related Technologies, 13: 17, 3507 — 3514
To link to this Article: DOI: 10.1080/01483919008049118
URL: http://dx.doi.org/10.1080/01483919008049118

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483919008049118
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 13(17), 3507-3514 (1990) 

A. LOE MILLER, R.  L. MC QUINN, 
G. L. CARLSON,  A N D  S. F. C H A N G  

Drug Metabolism Department 
3 M  Pharmaceuticals 

3 M  Center, Building 270-33-05 
St. Paul, Minnesota 5.5144 

ABSTRACT 

A simple, selective and sensitive high performance liquid 
chromatographic method has been developed for quantifying plasma 
and urine ibafloxacin levels in humans and dogs. 

Sample pretreatment is done by incorporation of an internal 
standard (IS) followed by a single step chloroform extraction. 
Samples are then chromatographed by reverse phase chromatography 
with UV detection. The lowest quantifiable concentration is 0.1 
pg ibafloxacin/mL with a 1 mL sample. The assay was linear over 
the range of 0.1-50 pg/mL. 

INTRODUCTION 

Ibafloxacin (6,  7-Dihydro-9-flouro-5, 8-dimethyl-l-oxo-lH, 
5H-benzo [i,j] qu ino l i z i ne -2 -ca rboxy l i c  acid) is a tricyclic 
quinolone antibacterial drug which appears to act in a manner 
similar to flumiquine, a tricyclic quinolone antibacterial 
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Figure 1. Chemical structures o f :  (a) ibafloxacin, and 

(b) internal standard 

marketed by Laboratoires 3M Sante (France). Figure 1 shows the 
structure of Ibafloxacin and the IS. 

chromatographic (HPLC) method for quantitation of ibafloxacin in 
plasma and urine. 
pharmacokinetic assessment of ibafloxacin in healthy human 
subjects and in laboratory beagle dogs. 

This paper describes a high performance liquid 

The method has been successfully applied for 

MATERIALS AND METHODS 

Reaqent s 

Acetonitrile and chloroform were OmniSolveQ. Sodium 
carbonate, hydrochloric acid and sodium hydroxide were ACS reagent 
grade. Deionized water was used. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
7
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



IBAFLOXACIN IN PLASMA AND URINE 3509 

PreDaration o f  Standards 

A s o l u t i o n  conta in ing  50 pg iba f loxac in /100 mL 0.1N NaOH was 
prepared as a d i l u t i o n  o f  a 1 mg ibafloxacin/mL 0.1N sodium 
hydroxide so lu t i on .  The 0.1, 0.5, 1, 5, 10, and 25 pg 
ibaf loxacin/100 pL standards were prepared by d i l u t i n g  the  50 pg  
ibaf loxacin/100 pL s o l u t i o n  w i t h  appropr ia te  amounts o f  0.1N 
sodium hydroxide. 

The i n t e r n a l  standard, 8 -ch l  oro-6,7-di  hyd ro -9 - f l  ouro-5- 
methyl-1-0x0-IH, 5H-benzo [i,j] qu ino l i z ine-2-carboxy l  i c  acid,  i s  
an analog o f  i ba f l oxac in .  
0.1N sodium hydroxide was prepared as a d i l u t i o n  o f  a 1 mg IS/mL 
0.1N sodium hydroxide so lu t i on .  

A s o l u t i o n  con ta in ing  7.5 pg/lOO pL 

Aooaratus 

The chromatographic analyses were performed on a modular 
l i q u i d  chromatograph equiped w i t h  a ConstaMetricQ Meter ing 111 
Pump (Laboratory Data Control ,  R i v ie ra  Beach, FL, U.S.A.), a WISP 
Model 710B automatic sample i n j e c t o r  (Waters Assoc., M i l f o r d ,  MA, 
U.S.A.) and a Waters UV 440 de tec to r  (Waters ASSOC., M i l f o r d ,  MA, 
U.S.A.) equipped w i t h  a 313 nm f i l t e r .  
a HP 3390 r e p o r t i n g  i n t e g r a t o r  (Hewlett-Packard, Avondale, PA, 
U.S.A.). 

The data were c o l l e c t e d  by 

Chromatosraohic Procedure 

The mobi le phase consisted o f  0.1 M sodium carbonate (pH 10) 
and a c e t o n i t r i l e  (83:17), and i s  f i l t e r e d  through a 0.45 ,urn Nylon 
f i l t e r  (Zetapor Membrane, Neriden, CT, U.S.A.) be fore  use. 

column (Hamilton Company, Reno, Nevada). The a n a l y t i c a l  column 
was pro tec ted  by a PRP-1 packed guard column. The mobi le phase 

@ 

The column used i n  the  ana lys is  was a PRP-1 150 x 4.1 mm I D  
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f l o w  r a t e  was 1 mL/min. Under these  c o n d i t i o n s ,  i b a f l o x a c i n  and 

t h e  IS were e l u t e d  a t  4 . 8  and 7.7 min, r e s p e c t i v e l y .  

E x t r a c t i o n  Procedure 

The f o l l o w i n g  m a t e r i a l s  were p i p e t t e d  i n t o  a 12 mL g l a s s  

c u l t u r e  tube:  
t h e  c a l i b r a t i o n  s tandard  s o l u t i o n  and IS), 1 mL plasma o r  u r i n e ,  

0 .3  mL 2N h y d r o c h l o r i c  a c i d  and 5 mL c h l o r o f o r m .  The tubes  were 

capped and shaken on a r e c i p r o c a l  shaker f o r  10 min.  A f t e r  

shaking, t h e  tubes were c e n t r i f u g e d  a t  1600 RPM f o r  10 min and t h e  

aqueous l a y e r  was then  a s p i r a t e d  and d i sca rded .  

l a y e r  was t r a n s f e r r e d  t o  a 12 mL g l a s s  c u l t u r e  tube  and evaporated 

t o  dryness a t  55°C under a stream o f  n i t r o g e n .  
r e c o n s t i t u t e d  i n  1.0 mL mob i l e  phase and 100 pL was i n j e c t e d  i n t o  

t h e  HPLC system. 

0.2 mL 0.1N sodium hyd rox ide  (can be r e p l a c e d  w i t h  

The c h l o r o f o r m  

The r e s i d u e  was 

C a l i b r a t i o n  and O u a n t i t a t i o n  

The l i n e a r  range o f  t h e  method was 0.1 t o  50 pg/mL f o r  b o t h  

plasma and u r i n e  samples f rom e i t h e r  dog o r  man. 

ranges were used, 0 . 1  t o  1 pg/mL and 1 t o  50 pg/mL. T h i s  

techn ique  a f f o r d e d  more accu ra te  measurements f o r  t h e  

c o n c e n t r a t i o n s  a t  t h e  l ower  end o f  t h e  range. 

r a t i o s  ( i b a f l o x a c i n / I S )  versus i b a f l o x a c i n  c o n c e n t r a t i o n s  f o r  each 

range was c a l c u l a t e d .  

used t o  c a l c u l a t e  t h e  c o n c e n t r a t i o n  o f  i b a f l a x i c i n  i n  t h e  s e t  o f  

unknown samples. 

l i n e  was always >0.995. 

I n  p r a c t i c e ,  two 

A l e a s t  squares l i n e a r  r e g r e s s i o n  l i n e  o f  t h e  peak h e i g h t  

The s lope  and i n t e r c e p t  o f  t h e  l i n e  were 

The c o r r e l a t i o n  c o e f f i c i e n t  o f  t h e  l e a s t  squares 
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Figure 2. Typical chromatograms of human plasma: (a) blank 

plasma, (b) blank plasma spiked with 1 f ig  

ibafloxacin/ml, (c) plasma of subject dosed with 

ibafloxacin (the peak represents 0.8 fig ibafloxacin/ml) 

RESULTS AND DISCUSSION 

ChromatoqraDhy 

Ibafloxacin and IS were well separated from human or dog 
plasma or urine by a simple sample pretreatment procedure. A 
single 1 iquid-1 iquid extraction procedure, followed by evaporation 
of the organic phase and reconstitution of the residue in a basic 
mobile phase was used. The chromatograms o f  a blank plasma, blank 
plasma spiked with a standard solution of reference ibafloxacin, 
and a plasma sample from a subject after a single oral dose are 
shown in Fig 2. No chromatographic interference from the blank 
plasma was found for IS or ibafloxacin. 
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TABLE 1 
Intra-day Precision and Accuracy (1-5) 

Spiked Coefficient o f  Relative 
lnq/mL) Variation (%I Error l%) 

0.1 0 t30.0 
0.5 1.4 -2.0 
1 .o 0.7 -4.0 

10.0 0.6 -0.4 
5.0 1.1 -0.8 

25.0 1.9 t0.4 
50.0 1.2 t2.3 

TABLE 2 
Inter-day Precision (n.8) 

Concentration Mean ? SD Coefficient of 
luq/mL) (uq/mL) Variation (%) 

.1 .14*0.02 
0.5 .49t0.02 
1.0 .95?0. 02 
5.0 4.9 k0.12 

10.0 10.1 t0.07 

12.9 
4.4 
2 .4  
2.6 
0.7 

Precision and Accuracf 

The precision and accuracy for plasma were determined by 
analyzing five replicates at each of seven concentration levels 
(0.1, 0.5, 1, 5, 10, 25 and 50 pg/mL). The precision, expressed 
as the coefficient of variation, was less than 2% over the entire 
concentration range. 
error, was between -4% to t3% for all concentration levels except 
the lowest. At 0.1 pg/mL, the relative error was t30%. Table 1 
shows the detailed intra-day precision and accuracy results. 

samples over a 2 week period. 

The accuracy, expressed as the relative 

The inter-day precision was determined by analyzing rep1 icate 
The coefficient o f  variation ranged 
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Figure 3. Plasma concentrations o f  R-835 after oral 

administration o f  single 300, 600, and 900 mg 

doses to a healthy male subject 
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3514 MILLER ET AL. 

from 0.1% - 12.9% over a concentration range o f  0.1 - 10 pg/mL 
ibafloxacin (Table 2). 

ADD1 i cati on 

Plasma and urine levels of unchanged ibafloxacin have been 

determined in healthy human volunteers after single escalating 

oral doses of ibafloxacin sodium salt. Oral absorption of 

ibafloxacin in human volunteers appeared to be reasonably prompt 

(peak plasma levels o f  ibafloxacin were usually achieved between 1 

and 2 hours postdose). 

reasonably proportional to dose level in these human volunteers. 

A representative plot of unchanged ibafloxacin in plasma versus 

time for three dose levels of oral ibafloxacin sodium salt i s  

depicted in Fig 3. Little unchanged ibafloxacin was excreted in 

human urine; on the average, slightly less than 3% of an oral dose 

could be accounted for in urine. 

Plasma levels of i bafloxacin were 

SUMMARY 

The newly developed HPLC method for ibafloxacin using UV 

detection described in this paper is simple, fast, sensitive,and 

selective. 

concentrations of ibafloxacin in both plasma and urine from 

laboratory animals and from humans. 

useful for determining ibafloxacin pharmacokinetics as well as for 

clinical management o f  patients. 

It can be used to measure clinically relevant 

This HPLC method should be 
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