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Determination of Acidic Drug with ISEs Using Ternary Complex of
Metal-di-2-pyridyl Ketone Oxime-acidic Drug as Ion-Exchanger

Moon-Kyu Ahn*, Won-Jung Oh, Eon-Kyung Lee, Soon-young Lee, Jae-Yun Lee,
Moon-Mo Jung and Moon-Hye Hur*
Dept. of Pharmacy Kyungsung Univ., #110-1, Daeyundong, Namgu, Pusan 608-736, Korea
*Pusan Regional Food & Drug Administration, #123-7, Yongdangdong, Namgu, Pusan 608-080, Korea

Abstract — A method for the determination of acidic drug, mefenamic acid and ibuprofen with ion-selective electrode(ISE)
using Fe(ID)-di-2-pyridyl ketone oxime complex as a counter ion were developed. Benzyl-2-nitrophenyl ether(BNPE) plas-
ticized membrane was more selective and sensitive than the other tested membranes. The acidic drug selective electrode
exhibits a linear response for 1072 M 5107 M of acidic drugs, mefenamic acid and ibuprofen with a slope of -55.9 and -56.3
mV/dec. in borate buffer solution (pH 8.9). Potentiometric selectivity measurements revealed negligible interferences from
aromatic and aliphatic carboxylic acid salts. The electrodes were found to be useful for the direct determination of mefe-

namic acid and ibuprofen in pharmaceutical preparations.
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Alf — mefenamic acid(MA), ibuprofen, naproxen, diclofenac,
indomethacin &< SigmaA}lAl, 2-nitrophenyl octyl ether
(NPOE), 2-nitrodiphenyl etherNDPE) 2-fluorophenyl-2-nitrophenyl
ether(FPNPE), benzyl-2-nitrophenyl ether(BNPE) 5 Fluka
AFA],  dioctyl sebacate(DOS), phosphate(TCP),
poly(vinyl chloride)(PVC) 52 Scientific polymer productsA}
A, trioctyl phosphate(TOP), tetrahydrofuran(THF), di-2-pyridyl
ketone oxime(DPKO), saccharine, 5,5-diphenyl hydantoin<

tricresyl

AldrichAFA|, 2-nitrophenyl phenyl etherONPPE)= Acros
OrganicsAHAl, 18] A|FE-S 25 Alg B3-8 ARSI &

AFoA AMEEE BE Al Milli-QMillipore AHA]) water
system® 2 €% 23} SHEEA AXG, e EdozE
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01 M BAF &5U(pH 8.9y ARE3H3ITE

717 - Electrode bodyi= PhillipsA}4¢] 1S-561, pH meter=
Orion AF model 920A, pH electrode™= OrionAt®] model 81-
02 Jlass electrode, 7]5=H4=2 Orion*}2] model 90-01-00 Ag/
AgCl single junction electrodeZ AMZ3IT 19 AFAE =
AetolA] BAlel ojg] AFoz2RE HolEE FHsbr] 8 1
Qt5l 16 Ald A/D converters} A3 HlolE1E =3, HA, g
£ A%lod Trigem 286+S(4IE) computer® ARESIIT

747 BRI M= - 1.7x107 M¢] DPKO90 v~% EtOH)
20 mL%} 5X102M9] Fe** 489 (Fe(NH,),(SO,), - 6H,0)(=
+ o, NiZF, Cu?t, Zn?t 7} §9) 20 mLg 587 £33t &
Z54E 100 mLE 3k Fe-DPKO #E-2 A)Zsk3dch 13107
M¢] MA &2 ibuprofens 1x1071 M NaOHel| =91 3 52
ALEER] 5X 107 M2 343158k ©] 9 10 mLe} HollA A
%3t Fe-DPKO & €9 10 mLE &3}3l0] 3087 %] &
o1, AlES the ARAA AR TR dto AMgEh

(|2 MEM =3 Hi&t - 1718922 4 mg, PVC 654 mg,
7}2:24) 130.6 mge A& FHslo} 2 mL THR %91 & o] &
Sl 249 GE1EA: 22 mm)ell 2Tk ST Yol
o3RS &Y T HAd #E 287 o) dAAPRIEq) o]E
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Fig. 1 —Effect of pH on the response of mefenamic acid-selective
electrode which was plasticized with NPOE. Fe(Il)-di-2-
pyridyl ketone oxime complex ion was employed as a
counter ion.
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deiido] ofZe] FuljAlr, ol s B FEA &P &
o a2l 2Rl -89 Fol7] sl 7kAaAlg) vigE PVC
o] ok 2 slo] R whEC) T AAE o] 83 QJoREA
oA nitro groupe] ¥ 7FaA7F e ThaAle vlE) oi$-
FL HAHE = ACE BuHT ) EoF FEol2oht F
£Z-5-8 o] /% oJoE-2 ISER 2 E A% A= nitrophenyl
etherdl| 712A7} T AGRT 955 AE RIS
£ A3elX= nitro group®] &= NPOE, NPPE, NDPE, BNPE,
FPNPE 55 ARE-SI3{THTable 1, I0).

25 ol=2e] Hgk - MAFYA AT Fe, Ni, Zn, Cd 3 A
Fo] ek ol FEes] MEy 52 Fe, N, Cu 5
31¢io1), Cu, Co, Zn 52 slopeZl Wtt). 12|11 F40]2-9]
ZFol & sloped 27)+= dipyridyl® 7 F-EA), 282
phenanthroline? 7 FEA9} v Z oFd] A= 7BE
S AR F3519ir(data were not shown).

E$8 -25 mg/100 mL 552 AP 10 mLE vl2] A9
#E S48 5 mL B4t S8 pH 8.9l Yo MAge &
Aate] Aol wet MAY) o) R 28-S Ae A7 (found
%+RS.DY= 247t 97.3%+2.48) 98.5%+2.3(n=7, BNPE)> 2
vrepstet.

Ferroin group2 7} 1.10-phenanthroline©)\} 2.2-dipyridyl
MA 5 fenmateAlo] 2 L% 5= K24, DPKO= UE
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Table I - Response characteristics of Fe-di-2-pyridyl ketone oxime-mefenamic acid based PVC membrane electodes

Plasticizer
NPOE NPPE NDPE BNPE FPNPE
Slope(mV/dec.) -54.0 -51.4 -49.3 -55.9 -61.8
Correlation coefficient 0.974 0.952 0.958 0.941 0.969
Lower limit of linear range(mol/L) 5x107 5x107° 5x107° 5x107° 5x107°
Detection limit(mol/L) 3x107° 3x107° 3x107° 3x107° 3x107°
Working pH 7~10 7~10 7~10 7~10 7~10
Table II — Response characteristics of Fe-di-2-pyridyl ketone oximeibuprofen based PVC membrane electrodes
Plasticizer

NPOE NPPE NDPE BNPE FPNPE
Slope(mV/dec.) -51.9 -51.9 -54.6 -56.3 -50.3
Correlation coefficient 0.951 0.974 0.975 0.970 0.968
Lower limit of linear range(mol/L) 2x10-5 2x10-5 2x10-5 2x10-5 2x10-5
Detection limit(mol/L) 2x10-5 2x10-5 2x10-5 2x10-5 2x10-5
Working pH 4~10 4~10 4~10 4~10 4~10
Table III - Selectivity coefﬁcient(Kd};'ﬁg,B) of Fe-di-2-pyridyl ketone A 2

oxime-acid drug membrane electrodes for various anions
(BNPE)(seperate solution method)

Pot
Interferent(B) — Ky
Mefenamic acid Ibuprofen

Acetate 2.3x1072 1.1x1072
Amino salicylate 4.0%10-2 1.2x1072
Benzoate 3.2x1072 1.1x1072
Citrate 2.5x1072 2.0x1072
Glutamate 2.0x1072 1.4x107?
Glycinate 7.7x1072 1.2x107%
Oxalate 6.8x1072 1.1x1072
Phosphate 4.3x1072 2.6%x1072
Sulfate 2.1x1072 1.7x1072

MEAIE - AAF FHrE 5 e SolRA ol ig
AeAFE P3lo] B Azh= Table 3} 2t} NPOE, NPPE,
BNPE, NDPE % FPNPE 9] 7kiAol| wE HeiAlee]
& A=A ggron}, AwrA o7 BNPE7} th4 k53 Ads
BT, 71 13L& FPNPE, NPOE 0|3t} Glycinate, oxalate,
phosphate 5-9] 5o]&¢] 2§ & T Jolef nlsle] 3
o}, HukdoR 107 M =) K p B4 & Ae9gs 1
et '

A — A} capsule AlA] £ 25 mgel| 3WER= 2] MA
£ #std 0.1 M 34t 4F9(pH 8.9)0 Wl Hgks A3t
of AaFAlol utel ¥ 23 found% T R.S.D)2F theterd Hby
o] wz}t d& Avl= Z+7}t 99.4+2.2, 101.3+1.2(n=7, BNPE)
oz veRdtl. 781 ol 2d FARFE S 99.11 2.5, 99.3
+1.3(n=7, BNPE)Z Weldt}

1. MAS} Fe(l) di-2-pyridyl ketone oxime® ZFE ¢ 3
YRS A7 EF A AMES MAR o] 22 Ay
o o] 7kaArE 784S AE A nitro groups -3t
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2. QA gl A pHE 8.0~10.001%0t)

3. BNPEZ ARg-3H 2128 MAS) o)z 2]l thslo] 5x10°M
~1x102M7HA] AAdAdolglon, 55,9, -56.3 mV/dec.2] 2+-87]
€718 7127 verISl, AYAlrE 7 skt
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