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A PVC Liquid Membrane Electrodes for the
Determination of Norfloxacin
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Abstract — The present method is to describe a potentiometric norfloxacin electrode system charac-
terized by a membrane, based on the use of norfloxacin (NF) complex with ion-association reagents. These
complexes were dissolved in DMSO, DME acetonitrile or acetone and dispersed in plasticized poly(vinyl
chloride) matrix. The picric acid complex electrode exhibited near-Nernstian response for NF in acetate
buffer solution (pH 4.0) with a slope of 53.03 mV/decade. And linear response over the range of 107 to
107 M solution of NE The ingredients in tablet, capsule and biological important organic acids were not

interfere.

Keywords [] Norfloxacin, potentiometric electrode, picric acid.
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(NaTpB) AldrichA}4| phosphotungstic acid(PTA):
Yakuri pure chemicals AFAIE AREE 1 716} Alek
o ABREFAGE AREIGlon, SR BT
Millipore Q-water system©% I8 23} ZHSE
ARSEISTE NF BF89E NFE 432 AR89
5 F SFHFE A 107 M gdow sy, &
FrEA 23] gAste] AMg3It.

Ol22|gt Ale§ —PA, RnS, NaTpB % PTA £
:0.1M FEACE AR o FHTEA AF3] 3
Aol ARg3Ii)

M7 @ S3e| M= -102 M NF 10 mLell 32
9] o] 33 NS Yol WAE= ol3RA 3
S 9P & SHFE AlFska, 50°C013819)
Ax7IHellA 24212 AzRg thy BEe g A}
F3I5iT

fx|a MIo] M= — A/ |1FHELS A4S 2 wwh
= 31, 7kaAlg PVCY HlgE 2: 1 It
Ao 200 mge] HEF Y] FHA). o] £
Eo°l 04mg? potassium tetrakis(4-chlorophenyl)
borate?} 50 pLe] DMSO, DME acetonitrile Z&
acetones 78It ©]5-& THF 3 mlel 59 %
273 22 mme frElde] 1¥E fElw fo Rn
olEE Rt W3] THFE A vk Ui - x5
sto] maEsieict. eMd® HAERE punch(id. : 7 mm)
Z 2} o]F screw-capell 1HAIZ TR AT i)
of et A5 iy fde 107 M KCE:

Vol. 44, No. 5. 2000

ARSI T SR AL 107 M NFY) x4 930
(pH 4.0 325 24 HF3sA Iz Ao B¢
Hl FHFE o2 e ok ¢ 9 g A
20M R

CW M2 = -PVC 654 mg, 7}2A|(NPOE)
130.6 mgel| 718/4E4 100 mges A7 v
THF 3 mLE %2 EF3IGh o] E3AE 713v7)
ZolA 60°CE 20827t 71E3 ok, o7]] silver
wired] xEd FE& A3 olF AUl 3]
ZollM 2417k WA)Ele] silver wired] GRS o] A
71EF SI3itt. o|gA| wEodl CW ML 10° M
NF goloA 2407 A% Qs 3 ALg3IglT,
ARSBHA & wolls ¢ gool B9 Rasiith

HEY - A AT ede H33 Ag/AgCl
single-junction reference electrodeS U] ZA
AN H 4.0 99 wdlsbaA ASzke +0.2
mV/min. 2 FFSAATE ¢7]0] NF BFEgaL o
3 AR Ak ZlelEA Agks sk Mgk
o tigt NFQ “F8u2ie A4S 785t

MefA|IS= 10" M NF €9 100 mLell 1084 )3
9] =7t HES 05 MY WAEAS Hrlslo] 2
sk Afgks S8l AEAFE Tt

oY @ W @

pH 28 — A% AFe U3 539 NF o]

——PA
-@—-RnS
=©=NaTpB
~2-PTA

501

0 . . .
2 3 4 5 6
pH
Fig. 1 - Effect of pH on ion-exchanger based membrane
electrodes for norfloxacin. The concentraion
range from 10 M to 2 X 10~ M.
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Table I-Effect of plasticizer on the response of nor-
floxacin-selective membrane electrodes

Electrodes (slope: mV/dec.)

Plasticizer
PA RnS NaTpB PTA
NPOE 53.03 50.68 48.11 49.29
DOP 21.65 20.96 18.53 20.66
TCP 22.34 22.11 19.63 20.54
DOS 10.21 9.68 5.65 11.26
TEHP 10.60 9.25 7.76 8.9

DOPP 15.62 16.55 13.54 15.96

200

~—PA
mvV -8-RnS
-~6—NaTpB
-&-PTA

100 |

-7 -6 -5 -4 -3
log [NFX]

Fig. 2 — Calibration curves for norfloxacin obtained with
norfloxacin complex-based membrane electrodes.

Table II- Analytical results of NF with NF selective
membrane electrodes

Average response (AmV)
(RSD(%))*

Electorde
NPOE DOP TCP DOS TEHP DOPP
PA 1104 1084 123.1 1309 1216 1072
19 @5 A9 @6 @7 €D
RuS 1245 121.7 1415 1408 1109 109.8
asy @2 @5 28 29 @2
NaTpB 742 821 747 776 8l4 69.7
18 @22 @28 @4 @4 @7
PTA 141.1 144.8 1386 1504 1439 1339

18 18 @4 @8 @32 @2
"Average response of five measurements
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MefAl — ZF e AL oxalic acid & F714t
o= J&E A WA AU penicillin G 5 &
AAE] FEANE FE A AhcH(Table ).
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AFE ARESk] Aol wet 72+ AAE E4s d
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Table III —Selectivity coefficient (logKKll\J,Iog) of norflo-
xacin-selective electrode, plasticized with NPOE,
using mixed solution method

Pot

log K
Interferent £ mp
PA RnS NaTpB PTA
Oxalic acid -2.08 -1.30 -2.20 -1.34
Acetic acid -2.13 -131 -2.24 -1.40

Salicylic acid -2.24 -1.31 -2.43 -1.38

Citric acid -2.11 -1.41 -2.42 -1.38
Penicillin G -2.21 -1.40 -2.28 -1.29
Cefoxitin -2.31 -1.51 -2.39 -1.42
Cefotaxime -2.13 -1.28 -2.27 -1.26
Ampicillin -2.09 -1.16 -2.15 -1.26
Amoxicillin -2.45 -1.31 -2.31 -1.27

Methicilline -2.33 -1.21 -2.25 -1.26

Table IV - Determination of NF in some pharmaceutical
preparations using NF-PA-PVC-based membrane

electrodes
Nominal found (%)
Trade name Source contents  (mean *
(mg/tablet)  RSD")
Norfloxacin Dong Kwang 100 983 2.1
Baccidal Chong Kun Dang 100 1054 £ 1.7

#Relative standard deviation (#=6)
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53~55mV/dec. ©]I, linear range 5x107°~107
M, detection limit 2X107° M, response time 0.2
~1.0%, life time 857Y F=gtt. T2, NF 24|
g A7 EAR AR AF9) 55 sloped
48~50 mV/dec.3 1, response times 1.0~1.5%2
Z o Y3, life timeo] ¢F 25 JEZ NF-PA
A njale] B F2- Holojx ARgap o= 54
At 53 A9 pHeF 71 ERS 837
7] et g0 52 ISER# 22 20 F 3l Ay
35tk NF& A%A 2 35L& DMSO 52 St
PA 02334 3383} NPOEZ, Avsec 52 tetra-
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