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Development of Measurement of New Quinolones in Body Fluids by HPLC Using
Column Switching and Their Application to Drug Interaction
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A high-performance liquid chromatography (HPLC) assay was developed for the determination of 6 new quino-
lones in the plasma. The plasma samples were directly introduced onto a HPLC column after filtering through a Molcut
II membrane filter, which removes high molecular weight proteins. New quinolone in filtrate was separated from inter-
fering substances and retained on a pre-column using an ODS stationary phase and then was introduced onto an analyti-
cal column with an ODS stationary phase by column switching. New quinolones were detected by ultraviolet absorbance
in the range of 269—300 nm. Determinations of new quinolones were possible over the concentration range of 50—4000
ng/ml; the limits of detection were 20 ng/ml. The recoveries of the new quinolones added to the plasma were 96.1—
101.4% with a coefficient of variation of less than 5.0% . These methods were applied to drug level monitoring in the
plasma of patients treated with new quinolones and in that of healthy volunteers participating in pharmacokinetic stu-
dies. In addition, these methods were applied to a drug interaction between new quinolones and metal cation (e.g.;
Mg?*, A3+ or Fe2*) containing agents. Furthermore, this method was applied to the determination of skin tissue level
of ofloxacin in patients after treatment with ofloxacin. A correlation between serum levels and skin tissue levels of oflox-
acin was determined for 30 patients after oral administration of ofloxacin. A good correlation was obtained and the
coefficient of the correlation was 0.84.
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Fig. 2. Schematic Diagram of the Column Switching HPLC
System
A: Carrier Solution, B: LC Pump, C: Injector, D: Pre-column, E:
3-Way Valve, F: Analytical-column, G: UV Detector.
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Fig. 1. Chemical Structures of New Fluoroquinolones
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Phases

Effects of Mobile Phase pH on the k” Values of the New Quinolones on the ODS, Cs, C;, CN, Ph and Tert-butyl Stationary
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Fig. 4. Chromatograms of a) a Plasma Blank, b) a Plasma
Blank Spiked with Sparfloxacin and 4"-oxo-Enoxacin
Peak 1: Sparfloxacin, Peak 2: 4’-oxo-Enoxacin.
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Table 1. Recoveries of New Quinolones Added to Human Plasma

Found (ng/ml)

Recovery (%)

New Quinolone Added (ng/ml) (Mean+S.D.) (Mean£5.D.) C.V. (%)
200 198.0+10.0 99.0+5.0 5.0
OFLX 500 507.0+ 8.0 101.4*=1.6 1.6
1000 970.0= 9.0 97.0+0.9 0.9
200 198.5+ 4.3 99.24+2.2 2.2
1000 1004.1+ 8.7 100.4+0.9 0.9
CPFX
2000 1974.9+34.0 98.8+1.7 1.7
4000 3890.1+39.2 97.3+1.0 1.0
200 198.5+ 4.3 99.24+2.2 2.2
1000 1004.1+ 8.7 100.4+0.9 0.9
LFLX
2000 1974.9+34.0 98.8+1.7 1.7
4000 3890.1+39.2 97.3+1.0 1.0
200 199.3+ 3.3 99.7%+1.6 1.6
500 501.8+ 7.0 100.3+1.4 1.4
SPFX
1000 973.2+18.4 97.3+1.8 1.8
2000 1949.4+44.0 97.5+2.2 2.2
200 197.5+ 3.7 98.7+1.8 1.8
400 397.9+ 6.5 99.5+1.6 1.6
TFLX
800 769.2+13.3 96.1+1.7 1.8
1500 1457.5+26.0 97.2+1.7 1.7
200 198.5+ 4.3 99.24+2.2 2.2
1000 1004.1+ 8.7 100.4£0.9 0.9
FLRX
2000 1974.91+34.0 98.8+1.7 1.7
4000 3890.1+39.2 97.3+1.0 1.0

(n=6)
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Plasma Levels of New Quinolones Following Administration of New Quinolones and Co-administration Drugs in Healthy
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Table 2. Effects of Magnesium Oxide (0.5 or 1 g), Sucralfate (1 g) and Sodium Ferrous Citrate (100 mg) on the Pharmacokinetic

Parameters of New Quinolones

Magnesium  Magnesium

Sodium Ferrous

Parameter Control Teprenone 0.5 g Oxide 0.5g Oxide 1.0 ¢ Sucralfate 1.0 g Citrate 100 mg
Crax (ug/ml) 0.68+0.12 0.80+0.17 0.54+0.09 0.52+0.06 0.37+0.06 —
Thax (hr) 1.50+0.71 1.00£0.00 2.50+0.71 2.33+0.58 1.67+0.58 —
AUCo 2 2 2 1.74 —
LFLX (ug - hr/ml) 2.81 3.0 .09 .08 .
AUC (% of control) 100.0 107.5 74.4 74.0 61.9 —
Ty, (hr) 5.62 5.43 4.30 4.75 7.93 —
Chax (ug/ml) 0.63+£0.21 — — 0.35+£0.07*  0.23£0.05** —
Thax (hr) 1.80+0.45 — — 2.40+0.89 2.20+0.84 —
AUCy . + . . + + s _
TFLX (ug - hr/ml) 2.57+0.82 1.55+0.45 0.98+0.27
AUC (% of control) 100.0 — — 60.3 38.1 —
Ty, (hr) 4.84+0.85 — — 5.21+0.84 5.53+1.62 —
Cpax (ug/ml) 0.86+0.25 — — 0.67+0.24 0.39+0.15%# 0.59+0.22%
Tax (hr) 2.33+£1.02 — — 2.17+1.12 3.00£0.53 2.83+0.99
SPFX ’?UCO“Z“ 12.34+£3.31 — — 9.95+3.88 5.81+2.25% 8.86+3.18
ug - hr/ml)
AUC (% of control) 100.0 — — 80.6 47.1 72.0
Ty, (hr) 13.7£3.6 — — 13.9+3.0 15.7+2.7 14.3+4.6
Cpax (ug/ml) 2.76+0.45 — — 2.35+0.45 1.64£0.16% 2.44+0.39
Thax (hr) 1.20+0.45 — — 1.50£0.55 1.67+0.82 1.20+0.45
AUC) o4 _ _ §
FLRX (ug - hr/ml) 28.29+5.80 24.27+4.44 20.57+2.68 28.28 +5.46
AUC (% of control) 100.0 — — 85.79 72.71 99.96
Ty, (hr) 9.42+0.57 — — 8.98+0.82 10.33£2.12 9.88+1.43

* p<0.05 Compared with Control
** p<0.005 Compared with Control
— : Test was not carried out.
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Table 3. Analytical Recovery and between-Assay Precision
of Ofloxacin in Skin Tissue Homogenate

Absolute recovery (%)  Coefficient of

Added (ng/g)

(Mean=*S.D.) variation (%)
500 84.5+3.9 4.6
1000 74.5+2.9 3.9
3000 74.3£1.6 2.2

(n=4).
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