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Table 1. The standard curves of Quinolones

Quinolones Conc. of Standard Solutions Regression 2
(pg/mL) Lines
Cinoxacin 1, 5,10,20,30,50 v=0.129x-0.012 0.9999
Nalidixic Acid 5,10,20,30,50,100 =0.116x-0.107 0.9998
Pipemidic Acid 5,10,20,30,50,100 y=(1,114x%-0.194 0.9999
Ofloxacin 5,10,20,30,50,100 v=0.031x-0.050 0.9994
Pefloxacin 5,10,20,30,50,100 y=0.040x-0.070 0.9996
Ciprofloxacin 5,10,20,30,50,100 y=0.047x-0.066 0.9999
*Piroxicam (25ng/mL) used as internal standard
Table 2. Precision and reproducibility
Cinoxacin ADDED FOUND(ng/mL) MEAN1SD C.V.
(ng/mL)
Interday(n=5) 7.5 7.3,7.6,7.7,7.5,7.5 7.52£0.13 1.80%
25.0 25.0,24.8,24.7,25.0,25.1 24.9240.15 0.58%
40.0 40.7,39.7,39.8,39.9,40.0 40.02+0.35 0.88%
Intraday(n-3) 7.5 7.5,7.5,7.6 7.5310.05 0.60%
25.0 25.0,25.0,249 24.96+0.05 0.20%
40.0 40.0,39.9,39.8 39.9020.08 0.20%
Nalidixic Acid ADDED FOUND(ug/mL) MEANZSD C.V.
(pg/mL)
Interday{(n=5) 15.0 15.2,15.3,15.0,14.8,15.5 15.1610.24 1.60%
40.0 4(.8,40.0,40.3,38.6,39.4 39.8240.76 1.90%
80.0 80.6,80.3,80.0,79.2,79.5 79.92+0.51 0.60%
Intraday(n=3) 15.0 15.0,14.9,15.2 15.03+0.12 0.80%
40.0 40.5,40.0,39.6 40.03+0.37 0.90%
80.0 80.0,80.3,80.2 80.1720.12 0.20%
Pipemidic Acid ADDED FOUND(ng/mL) MEANZSD CV.
(pg/mL)
Interday(n=5) 15.0 15.4,14.8,15.0,15.6,15.2 15.20+0.28 1.80%
40,0 39.6,39.9,39.2,38.9,40.1 39.54+0.44 1.10%
80.0 80.4,79.9,79.4,80.1,79.6 79.8810.35 0.40%
Intraday(n=3) 15.0 15.0,14,9,15.2 15.00£0.12 0.80%
40.0 39.9,40.1,39.3 39.70£0.31 0.80%
80.0 80.1,79.9,79.5 79.8010,24 0.30%
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Table 2. Continued

Ofloxacin ADDED FOUND(ug/mL) MEAN+SD Vv,
{(ng/mL)

Interday(n=5) 15.0 15.2,14.9,15.0,15.1,15.1 15.06+0.10 0.70%

40.0 38.9,39.8,39.2,39.4,39.7 39.40+0.32 0.80%

80.0 80.4,79.9,79.2,80.3,79.5 79.86+0.46 0.60%

Intraday(n=3) 15.0 15.0,14.8,15.1 14.9740.12 0.80%

40,0 39.8,39.6,39.7 39.70+0.08 0.20%

80.0 80.3,79.9,79.4 79.86x0.37 0.50%

Pefloxacin ADDED FOUND{(ug/mL) MEANZSD C.V.
(pg/mlL)

Interday(n=5) ' 15.0 15.3,14.9,15,5,15.2,14.8 15.1440.25 1.70%

40.0 39.9,39,5,39.0,39.6,38.9 39,38+0.38 0.96%

80.0 80.0,79.8,79.6,81.2,78.9 79.9010,74 0.94%

Intraday(n=3) 15.0 15.0,14.9,14.7 14.9020.12 0.80%

40.0 35.9,39.6,39.7 39.70+0.12 0.30%

80.0 80.0,79.9,79.8 79.9020.08 0.10%

Ciprofloxacin ADDED FOUND(ng/mL) MEAN$SD C.V.
(pg/mL)

Interday(n=>5) 15.0 15.3,14.9,154,15.2,15.0 15.2010.18 1.20%

40,0 39.9,38.9,39.0,39.3,38.9 39.20+0.38 0.96%

80.0 80.0,79.8,79.6,81.0,79.2 79.9240.60 0.80%

Intraday{n=3) 15.0 15.0,14.9,15.2 15.03x0.12 0.80%

40,0 39.9,39.5,39.7 39.70+0.16 0.40%

80.0 80.0,79.9,80.2 §0.0310.12 0.20%

(Milli-pore Corp.) © HPLC #% 84

A 3

“Japan” Dainippon /5] #4 - ofloxacin fE¥# 5,

mM sodium lauryl sulfate solution : fHH 432 mg
Z sodium lauryl sulfate » jl A B fE 500 mL
(B) > 40 mM BEER S SFIER 0 FEER 544 gm
2R A W 1000 mL Z A o B 3
mM sodium lauryl sulfate solution 250 mL » il
40 mM BHER S HEIR 550 mL K E T 200
mL » W% HEA pH = 3.50 0 i1
Milli Q FHIFb BB TR - BREHhE%
BRoR - R RTEEAREE -

B (LC 81 RalE& (LC )8 8 i
AE] >~ BRAR S GREERRR) BB B AT
sodium laury! sulfate (FLEERFER) HIFLA Sigma
v} Z B AL cinoxacin 2 i “TUK.” Lilly
AAE R~ nalidixic acid ¥ 5 & “U.S.A”
Winthrop /- HE]#24it ~ pipemidic acid 245,

157

HT “Japan” Daiichi 24 HJ#2ft ~ pefloxacin mesy-
late dihydrate #Z3E 1 By “France” Bellon 4> 5] 48
fit ~ ciprofloxacin #Z#E 4, il “U.K.” Bayer 2 A
fEfE ~ piroxicam f21¥E 5y “U.S.A.” Pfizer 4>

AR o SRS (F nalidixic acid 500 mg)

¥ 8 Winthrop 247 ~ 4505 88 (F pipemidic
acid 250 mg) B B KHF A F ~ BAREERSE (&
ofloxacin 100 mg) {§ B M AR ~ DHFHER
#E 400 mg (7% pefloxacin 400 mg) B Bellon
4y A~ AT 250 mg (& ciprofloxacin 250
mg) B HAKEAT o

MEILE & 2 piroxicam » PLH BEVEMR - 0
FiFEE 1 mg/ml o 1 B T ) BP0 -

& HI B IGHE & 2 nalidixic acid » pipemidic
acid ~ ofloxacin ~ pefloxacin * ciprofloxacin * [}




Journal of Foad and Drug Analysis. 1996. 4(2)

[ Il

F : OH COH
(T
H” N \) A CHy” CHs
CIPROFLOXACIN OFLOXACIN
o o0 O (1?
1 COH

N I/\jNN

(\N ‘
N
CHa/N \) C2H5 H -

PEFLOXACIN PIPEMIDIC ACID

0 fg 0O O

OH 1

O <]@fkr
CHy SN~ N 0 N

I

ész C,Hs
NALIDIXIC ACID CINOXACIN

PIROXICAM

Figure 1. The structures of six Quinolones and Piroxicam.
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Table 3. The effect of SLS concentration in CH;0H on capacity factor
SLS/CH;0H:20mM posphate buffer:CH;CN(25:55:20)

SLS conc, Cinoxacin | Nalidixic acid{Pipemidic acid| Ofloxacin Pefloxacin  |Ciprofloxacin
ImM 0.76 2.44 2.96 3.90 4.33 5.01
2mM 1.00 3.01 4.62 6.17 6.90 8.00
3mM 0.72 2.32 4.92 6.49 7.18 8.51

SLS*:Sodium Lauryl Sulfate
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Figure 3. The chromatogram of six Quinolones
and internal standard.
2 Nalidixic Acid
4. Pipemidic Acid
6.Pefloxacin

.Cinoxacin
3.Piroxicam
5.0floxacin
7.Ciprofloxacin
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Table 4. The experimental parameters of
Quinolones

Quinolones kK’ ¢ LODat257 nm
(ug/mL)

Cinoxacin 1.10 0.05
2.89

Nalidixic Acid  3.18 0.05
1.27

Piroxicam 4,45 0.15
1.46

Pipemidic Acid 6.50 0.1
1.36

Ofloxacin 8.82 0.5
1.14

Pefloxacin 10.02 0.5
1.19

Ciprofloxacin 11,96 0.5

*k’:capacity factor
*gu:separation factor
*L.OD:Limit of detection s/n>3
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Figure 4. The chromatogram of commercial products.
A, Naldixic acid tablet B. Pipemidic acid tablet C. Ofloxacin F.C. tablet
(2. Naldixic acid 3. Piroxicam 4. Pipemidic acid 5. Ofloxacin}
Table 5. Recovery of Quinolone in spiked commercial products(standard addition method)
Quinolones slope intercept r recovery(%)
Nalidixic acid 1.010 509.8 0.9810 101.0
Pipemidic acid 1.012 269.9 (0.9740 101.2
Ofloxacin 0.984 79.0 0.9931 98.4
Pefloxacin 0.974 563.2 0.9930 974
Ciprofloxacin 1.010 2847 0.9999 101.0
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Figure 5. The chromatogram of comimercial products
D. Pefloxacin F. C.tablet E. Ciprofloxacin F.C. tablet
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Simultaneous Determination of Six Quinolone Antibacterial

Agents by HPL.C

YU-PEN CHEN , CHING-YIH SHAW AND BER-LIN CHANG

National Laboratories of Foods and Diugs, Department of Health,
Executive Yuan, 161-2, Kuen Yang Street, Nankang, Taipel, Taiwan, R.0.C.

ABSTRACT

A simple, rapid and reliable high perfor-
mance liquid chromatographic method for simul-
taneous determination of six quinolones
{(cinoxacin, nalidixic acid, pipemidic acid,
ofloxacin, pefloxacin and ciprofloxacin} has been
developed. lsocratic separation was achieved
using a Nacalai Cosmosil 5Cg-MS column (
25cm x 4.6 mm LD.) with a mobile phase con-
sisting of 3mM sodium lauryl sulfate in methanol

40mM phosphate buffer : acetonitrile

(25:55:20) pH=3.50. An ultraviolet absorption
photometer was used as the detector at the wave-
length of 257nm. The HPLC separation was com-
pleted in 40 min, giving an excellent resolution
and peak shape. Piroxicam was used as the inter-
nal standard for the assay . The precision, accura-
¢y and reproducibility were satisfactory. The sys-
tem can be used for assay of six quinolones in
dosage forms as well as for identification of
these six quinolones in unknown samples.

Key words : HPLC ~ Quinolones ~ Quinolone antibacterial agent.

164



