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Abstract: A PVC membrane electrodes based on Fe (II)-dipyridyl-mefenamic acid ternary complex as ion
exchanger were prepared using o-nitrophenyl octyl ether as a plasticizer. The 2,2'-dipyridyl, 4,4'-dipyridyl
and 4, 4'-diphenyl-2, 2'-dipyridyl were used as dipyridyl derivative ligand. The electrode exhibits a fast
stable and linear response for 107%-10"* mol/L mefenamate with an anionic slope of —55.98, —49.47, —59.35
mV/decade in pH 8.9 borate buffer solution respectively. Potentiometric selectivity measurements revealed
negligible interferences from aromatic and aliphatic carboxylic acid salts.
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v} FAH(mefenamic acid, MA)-2- v]AE|2 o)Al 4
FRNFA A ol9] FAHoz: F3pY} wpAA
W, FRg =y »0 10 33y 1 HPLC,”? FIAPY, pol-
arography' 3! TLC" 5 o2 7}x] fdejell <) uhy
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2] ISE¥]-& phenanthroline& A3} w'62} u|w3lz
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2.1. A] of

MA¥E SigmaA}#], NPOE, 2-fluorophenyl-2-nitro-
phenyl ether (FPNPE), dioctyl phthalate (DOP), benzyl-
2-nitrophenyl ether (BNPE) -2 FlukaA}Al, dioctyl
sebacate (DOS), tricresyl phosphate (TCP), PVC 52
Scientific polymer productsAFA, 2, 2'-dipyridyl (2-Di-
py). 4.4’-dipyridyl (4-Dipy), 4, 4'-diphenyl-2,2'-dipy-
ridyl (Dppy), trioctyl phosphate (TOP), tetrahydrofuran
(THF)Z AldrichA}) & ARg3leden, 2 9] Aloks
< 2R AW 532 AMgEkY

£ Aol AMEEE BE AJY Milli-Q system
MilliporeAtd) o2 S48 F/4E AMSld =4
A, 4384 o 2 0.1 molL $-AHHE-4- (pH
8.9)& ANl & AlYel AMSE MA EFHYE
0.1moV/L. 3=3f2] MAE 0.1 mol/L NaOH=Z =i
Azt o, o] BAISEY oz A3 M3}
o EFHoz A3l

2.2.0|2 mehy Hx

0.17 molL#] 2-Dipy, 4-Dipy, Dppy -4 (°]4} 90 viv%
EtOH £-o8) 20mL 2} 5% 10" 2mol/L2) Fe(NH.)x(SO4):
20mL& Aol 5¥ &34 F FH4e 100mLe
iAot ojvf Y FEAE Lo (ol 2HPAAANY)
oll 5x10"2moVL MA £} 10 mL &} E3}3}] 3087
W) E ARE AT, B2 A T, ARAA
ol $22 shof ALgisIch

23.0|2 MYy 3 HH
Az& o)L 4mg ¥ PVC 654 mg, 7kAaA|

130.6 mg-& &3] 3l 2mL THF| %%] ¥ o] &
fElgtel A" fRFA: 22mm)el] ¥t {2
T ol AFAAE 2R F YHL B ey o
dA A o]Eel] o] &gt Aol |3l THFE #d
AAH 598 g dgleon A Tmmz gt o] &
A 33 2ol AMSla S WREa149L 107
mol/L2] KC1 9 MA &8 o2 3¢t o] 5 244]
7FE9t 1073 mol/L MAZ} &35 0.1 mol/L 2AF 93
H(pH 8.9)ell HZ F AM3tHLn AR &
W FUE 4o B

24. By
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Fig. 1. Effect of pH on the response of mefenamic acid-
selective electrode, plasticized with NPOE and using Fe
(I1)-2,2'-dipyridyl complex jon as counter ion.
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Table 1. Response characteristics of Fe (I)-2,2'-dipyridyl-mefenamate based PVC membrane electrode

Plasticizer
NPOE NPPE NDPE BNPE FPNPE TCP DOP DOS
Slope (mV/dec.) -5598 -51.77 -5696 -5920 -60.19 -4402 4654 -4455
Correlation coefficient 0978 0973 0.976 0975 0.979 0977 0984 0.996
Lower limit of linear range (mol/L) 103 105 1073 10 107 1073 1073 10-3
Working pH 7-10 7-10 7-10 7-10 7-10 7-10 7-10 7-10

A3 FE 2ASFAS 107 mol/L-KC1 9 Fol|A]
107 mol/L MAell A3 A& $4% F HCl =
NaOHZH pHE A3y, 2+ A3 HHE 233}
et

7} 2. NPOESAM31e] A2 MA o] gA
32 pH 8.0-10.0 Abolell A U HAGE el
%It} pH 8.0 o]3leil M= MAS] f-elate] Ma=|mM
A3ke] AL ol MA 39 o)} o}l
FAARZ FAE =93, =3 W L FANE
Aol (H¥)el 2% o3 wjFele} Pzgct pH
10 o] el M= clAkst de] AAgke] A4t o
3t 2 A¥olAx pH 89 BAIRHSEH FolA A
#E A

3.2. 7l4H|e] HE

7+ MA A€A PVC faz 38 Al2bA] 7k
o ha of3ke ARl w3t} o] 2w M E AME
3o SjobE-g AR At d¥E JE=It @
5 A7l S48 AAE BT BAYA
+ Yx=27]8 7}z NPOE, NPPE, NDPE, BNPE
FPNPE 3 TCP, DOS 9! DOP 5§ Ahg3}od Fe
(Il)-ligand-MA 2] A gl 7] 7aAg) 2j7t=
Wa Ay Ao Table 1,29 94t

7taAlZA 2] TCP, DOS 3! DOP: #¢) w& A
FellA 71-&7]171 VF o} *F%LSPMI—‘-— A3l
% HE27)E 713 A oM Ab¥ o2 FPNPE,
BNPE, NPPE, NPOE ¥ NPPE €28 7|-¢7]7} 2
vepol.

Fe (II)-2-Dipy-mefenamate H32] MAe)| o3 7)&
7] FPNPE -60.19, NPOE -55.98 mV/dec.2A] <
23 A3g 4 £ e A A Hgde
Fig. 28} )

4-Dipy#} Dppy€ =Zt==23 A3t A39 MA
o gt 7} BAL Table 29} 23} o|& Az
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Table 2. Response characteristics of Fe (II)-ligand-me-
fenamate based PVC membrane electrode (plasticizer :
NPOE)

Ligand
2,2- 4,4'- 4,4'-diphenyl
dipyridyl dipyridyl 2,2'-dipyridyl
Slope (mV/dec.) -5598 -4947 -59.35
Correlation 0978 0979 0.992
coefficient
Lower limit of 5 -5 -5
linear range (mol/L) 10 10 10
Working pH 7-11 7-11 7-11
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Fig. 2. Calibration curves for mefenamic acid with ISE us-
ing Fe (II)-2, 2'-dipyridyl-mefenamic acid as ion-exchan-
ger (0.1 mol/L borate buffer, pH 8.9).
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Table 3. Recovery test results of mefenamic acid with
potentiometry Fe (II)-ligand complex as counter ion (0.1
mol/Lborate buffer pH 8.9, plasticizer; NPOE)

Ligand Found
(%+R.S.DYH
2,2'-dipyridyl 98.56+2.3
4,4'-dipyridyl 9848+25
4,4'-diphenyl-2,2'-dipyridyl 98.25+2.6

*Relative Standard Deviation (n=6)

Table 4. Selectivity coefficient for various anions which
were determinated with Fe (IT)-ligand-MA ternary complex
membrane based electrode

Ko

2,2- 4.4'- 4,4'-dipheny]

Interferent, B dipyridyl dipyridyl  2,2'-dipyridy]
Acetate 23%x1072  1.8x107? 1.8%x1072
Benzoate 8.1x107 75x107? 73x107?
Salicylate 37x107 13x1072 1.2x1072
Tartrate 97x102 86x107? 8.5%107?
Citrate 93x102 78x107? 7.9%107?
Oxalate 94x1072 89x107? 8.5x% 1072
Phosphate 89x1072 83x107° 81x107?
Nitrate 1.5%107%  12x1072 1.7%x 1072
Chloride 25x107% 23x107? 22x107?
Sulfate 95%x10* 88x107 8.5x 1072

- Sodium salt were used for the preparation of the interferent
solutions.

- Plasticizer : NPOE

- Measured at 10~ mol/L anion concentration in 0.1 mol/L borate
buffer solution (pH 8.9)

33. 358§

25mg/100 mL 5%2] MAEY 10mLe) =) Ay
2Hg $A% 50 mL 3AREE (pH 8.9)l ol A4
A @ FAsin 1 H5eed e o A
Table 33} 7Z9tch MAo] W3t 3482 Fe()-2]7
=-MA AFUEAEE o]438 AZolA] 97.98-98.56%,
A EEHA= 2.3-2.7% 0| 9o}

3.4. MAI5

MA ARA AFo2 acetate 5 &-0] 24 o] 250|
TEY d9) HYASE Rl gdyel wpe} 73t A
1= Table 49} Zsket. olw) MAE 107 mol/L, 44
0] &2 10 2 mol/Le] Hx2 3}t A4 K’;)r,ug,B

& F3he 4L 93 2

AEX Zpng
e QDrug
Pot X

K% 10 S

rug, B = Zore

(as) Z

AE=¥}3) o] 20l 213 AL AE-MAC] 23k A3
.

Zpng=MA2] 31A%(-1)

Zp=")3 o] 22} -4

S=MAd]| W2t 7&7]¢7]

apng=MAS] BE X

ap=3lo] &9 FF=

Glycinate, oxalate ¥ phosphate 5] 2-¢]-&¢] 7}3
38 glo] 7|5 2r} o-phenanthroline& ARE-& of*°
o} A9 ulstt $24 102 A=) Ky, & RA

3.5. ®im|£4

AR ZRE] MA 25 mgell Fsh= & H3)
o] 0.1 molL A 2h3l (pH 89)ell £3|A17) &
A 100mL2. 3A3l5ct. o] 4} 10mLE vlg] A
27k 2238 0.1 mol/L 24t 234 (pH 8.9) 50 mL
of Yol EqH o 1 AE A3 AP o=
R Asiect depade Table 594 23kon o
2R A EE 03} 23-28%F e

Table 5. Determination of mefenamic acid in mefenamic
acid capsule

Ligand Found”’ (% £ R.S.D*)
2,2'-dipyridy} 9835+23
4,4'-dipyridyl 98.56+£2.6
4,4'-dipyridyl-2,2'-dipyridyi 98.60£2.6

* Nominal content was 250 mg
# Relative standard deviation (0.1 mol/L-borate buffer (pH 8.9),
plasticizer : NPOE)

4.3 2

1. A) 23k MA o] 2A1e|A] 2] pH °J3FE pH 80
-10.0901A4 I 2] A9k Vehgict

2. 7}aAl= Y= 27]7} §-6-5 NPOE, NPPE, NDPE,
BNPE, FPNPE §o| ©h2 A9 7laAne $43)

Analytical Science & Technology



Ao d-vis Al AAFES o83 AlH G A 63

Art.

3.2-Dipy & AH4-3F A2 7]-£7)71 -5598 mV/dec.
o|giet. o]l 2] 7kaAl:= FPNPEZ} 71 <3l e
= BNPE, NPPE, NPOE 4=¢]¢jt}.

4. 4-Dipy$} NPOEE AM3F #HIE 71e717)
-49.47 mV/dec.0]%] 2™, Dppy2] #$<lML: 71€7]
7} AX -59.35mV/idec.23 A71A] zi= F 71
A Jebddt

5.7 el Aol w3t Fol A BA) e
A A L7 B2 107 Aezs $2 AddE B
o] F<¢o}. 28] glucose, lactose, maltose, mannitol,
starch, talc, magnesium stearate 52| 23} 37}
o] ejare ol

6. £2)9] Z<4 phenanthroline H#|& ]88 AHA
o)efp&e} Agke ibuprofens} warfarin?to] phenan-
throline 2 AF8-3}¢]-& #, chloramine T, saccharine
diclofenac 52 diphenyl F-=1¢] bathophenanthro-
lineg AME-3ted ¥ 7H-8A& At ol diphenyl
719 =8leg AfAde] F7tste Mo w2 A
& vebd Roz Yzg 2 UYlME Dipysch
Dppy7} ¥} ¥-2 7)¢7]8 JepH o] phenanthroline
o] 7349} 2L opE Aot olA™ 7= A%
A 7187128 AR A7) 3lLE 8, &
o2 Gofst AR BtEF ARt B AH 2ol
A 2975A s 1 99 Fol A oopE Aukel] o
48 4 9l B7t=e] Apde] gxbEc)

#Aty 2

o TEE 20008% AR Hex W7ol
i d7EIgien, olo) b=,
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