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ABSTRACT

A chemically modified carbon paste electrode based on an ion-pair complex was
successfully developed for the potentiometric determination of mycophenolate
mofetil (MPM) in its pure form and pharmaceutical formulations. The proposed
sensor was fabricated using an ion-pair complex formed between mycophenolate
mofetil and ammonium reineckate as the electroactive sensing material
incorporated into a carbon paste matrix. The electrode composition consisting of
46% graphite powder, 46% dioctyl phthalate (DOPH), and 8% ion-pair complex
exhibited the optimum analytical performance.

Under the optimized experimental conditions, the proposed electrode exhibited a
near-Nernstian slope of 58.71mV per decade over a linear concentration range of
0.119-3630uM, with a low detection limit of 0.0758 uM. The sensor
demonstrated a rapid response time of approximately 20s, stable potential
response within the pH range of 1.83-6.35, and satisfactory operational stability
for up to 40 days. The selectivity studies confirmed excellent discrimination of
the proposed sensor against various inorganic ions, pharmaceutical excipients,
and preservatives, indicating its high selectivity toward mycophenolate mofetil.
The developed electrode was successfully applied to the determination of
mycophenolate mofetil in pharmaceutical formulations, providing satisfactory
accuracy, precision, and recovery values.

The proposed potentiometric method offers a simple, rapid, sensitive, and cost-
effective analytical approach for the routine quality control of mycophenolate
mofetil in pharmaceutical preparations and represents a practical alternative to
more sophisticated instrumental techniques.

Keywords: Mycophenolate mofetil, Carbon paste electrode, lon-pair complex,
Ammonium reineckate, Potentiometric method
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S ksl ae clagy 40 il 5aed 8 e Ay il o Jaila gyl o bl el
o dmliay Los Sl (e alin b apll il ) Gld ghads bl sda aay £ 1Y) b
) o gl Adlaia) ) dalia) ¢y Sl Jlenid) dagis Lilias5eS Alladl) salall e ol
ol s e Agaaall Jals i) QW 3 alassl

223 U Talie aleny 3 V) camn L i 5Ll iy (gyasall o ) bl oda g
Al L) a8

tgpmall o)) @l Ao Jawgll pH il -4

558 MPM - Jslas gen pH il als) (spe g0 MPM salad G (g puaall et
O Bpa asaa Al P G (1-14) Jad) Gana Lol pH aa s il Gud & (1pM
Sla day die Jslaall pH 5 05eSll ad cilals (0.1-1.0)M 355 NaOH 5 HCI Jilae
2y Caa) &5 ¢100 UM LOUM 38155 MPM - 30l (e (a0 Jillas e Jaall %55 25°C
(7) JSE) G mmse sa WS c(ugyne S5 JSIPH Ay (5aS))
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300 1 100pM

250 + V-

> 200 T

= . 10uM
W 150 T

100 + /' 1uM
0123 456 7 8 91011121314

pH
sl (g pmall (5aSll ad e pH ad 30 A 1(7) S

Gupmna 3l (593 (1.83-6.35) o ol PH Jlase aria Jamy (5 sl B ER RIS
Alia) () saSll a8 o il Jaadls s Ayl alu g1 A Jendl S0 Y Lai o5 dad

:MPM 5alal iial) (g yeuall dgilii) duafys —5
o sl 1L LS pRESMPMTRA 3 g1y) Galaa lal [15] Bilsall 05 gyl it
(1x102M) 585 MPM Jslae cp 0.5 ML (Jsitd 25mL+ kil ili s 25mL)
MPM-madl gyl alaiils o(ampm=9.90%x10M) 585 Jslaa e Jpeanll i
o ) MPM Jslas (0 0.01mL Caucal @13 a2y ((245.0MV) oSl 4 cila R.AgySE
Claws (@-2=0.2 x107°) Jie sf ((@=1.01x10%*M) ) S50 s «Jslaal
cladiad S0 Leuds ol glasll um\ (IMV) e 3243 @l ((246.0MV) saaa (5 Ao
e Lasay adgial) dLailall dlsally clelsndl Jllas aal dilaly MPM Jslae (e 3521 48l
Baldd) S5 s 5 adie ((IMV) laiay 9aSll A g L)) Gigan s @lld g cdiiloall culisall

a’A-aA

= DLl sl ol Ciliie olad MPM 52l 406551 Jales (ol ¢(@p) 2ilaall
a

Kpot

AB

@ MPM x5 9 gall G g yoall ddmall ol gall il U Ay &Y ASlEY ) gl o (4) dsxall
Ay avall Gl piasntial)
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anal (g punall AR A oS ABEY) i aaf 1(4) Jsand)

Ll 3L)) aB, M K
Na* 2.53x10° 6.32x10%
K* 3.36x1073 4.76x10™

Ca?* 3.36x10° 1.93x1073
NH4* 4.02x107 3.98x10%
Mg?* 8.08x10* 1.98x10°3
Mn?* 90.13x10° 1.75x10™
e L 1.69x10°3 9.47x10*
BTV - -
BPESt - -
DS - -
IS5k - -
Alal) ls) ans olad Aumidie dpulun jela) jumad) (gl of o 48N Culd a8 Jx

daaiivsd) Sl Ganys AxSLEl) Ay suand)l LS Hall Cuntin ¥ 4l LS cJslaall 8 Waasag i
MPM ol 350 7 il (g punall Sliie) Sy cclld e 2liyg cle gl a5 &

tAasilal) gylal) aladinly 4a jilal) 48y o) daag 433 —6

Jladd) e Aleall Jdlaall o Ge sana oy md oA gitall 40l Ga umy 482 2 el

rS PPN [ PE NP P S 5 SN SN C PONCIVEEX. S IR D SO | PR X |
Cyupm = Dl 38 3 Sl Al E = —58.707pCypy + 403.47

du,).j a elya ed Jaadl S5 4S5 Sl o g 3 if 10(E-403.47)/58.707
((5) Usaall & mage a LS il Alany) dalladl
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Ll a glad) Al oaas daaly daa

sl S8 3 qubdd) Juey daaa o] A daal 2026 ols 16 222l 48 alaal)
) (gl alaainly Al Jslaall gaa MPM aaas it 3(5) Jsaal)
SD* Cfound Craken
0 0 1 1 1
R% | RSD% UM UM UM 5yl
99.00 | 2.02 |0.100 | 4.950 5.000

99.92 1.64 | 0.817 | 49.960 50.000 MPM-R.AgSE
100.44 | 1.08 | 5.404 | 502.200 | 500.000
100.28 | 0.68 | 6.834 | 1002.800 | 1000.000

lad el auigia®
st dadial) digyll) of o jumaall gl ahaiinly &) Joladl 3 MPM aaas il J
Ll 2.02% dedll RSD% (ssial) smill (gilmall Calad) jslaiy o Gum Lblas
s gial) A8,k Axiag 48y Xy Lae ¢100.44% Aaill R% dela i)

telaad) (gaadall) =7
il (500mg/tab) AsYauall ilpmsine & MPM aoail gjlall iaiall di)ka ik
Al ) 8 ol S Al Ladla (s apii Ciags @lldg ¢ uanall (g pusdl)

a3l L[16] s pal) iyl s Lesde Jpmall o5 3 ) oy Al an] A5lie el
Lelai W) il ugie e alieVls .0=0.05 AVa (g5t e die F-tests t-test (g)las)
t ded Cialy Wiy 1,23 Lyl F ded caly ¢(6) Jsand) 8 Lie alaall Ayjlall cildhat)y
Aaall adll ) el asill o3 ey pilitue Giinal tLEAS plastiul yie 332 sai Ayl
(6) Jsaadl Jand dapd)
LVaraall Gy matall il Qa8 jshadl) gy aall e alaie) 4lSa) bl o2 55
Ayl dagadl Lhall san) Jiay L say ciigall 5aiae dalles 5l Jad clelia) ) daladl o0
s il
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Ryl ikl Aipyhally Y asal) juasiedl 3 MPM s il 2)lie 1 (6) Jsoal
MPM-R.Ag#SE _uanall (g uall oladinls dmnsall

Lmayal) diphall | A i) 43k ENROR I
99.80+0.09 99.60+0.10 R%+SD?
— 3.32 t-test (tcalc) Jiid ge CV5id S
— 1.23 F-test (Fcalc) | >00mg/tab

lad eed hugie @
tdads (df=8 Lyl dyall cilayyy dAiph JIN=5 (il Gial tlaa) pasiul xe b
(ol I Aga a4 Guld e 2 Fojlas) W .2.306 & 5% 48 55w die Al
6.39 2 95% A& (ggiue dic Adgaall F dad,

Joli dgrne 4835 (e 500mMQ/tab e Glbagriaa C
:MPM-R.A%SE (¢ puall alaiiuly 4yigasl) §ylaall 43y oy MPM 3483 -8
Al g (MPM 5l 435Sl llaall 8 (238 (550 MPM-R.AggSE umaall (5 pusall i
(Ax102M 2355 R.A Jslaes 1x107*M 585 28050 5alall (glall Jsladll (e 50ML 3yslacy
(8) Jsall (MPM-R.A 35! zs3l sina o Ulias Cua
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240
220
200
180
160 4
140 §
120 1
100-':':.':':':':
0 02 04 08 08 1 12

E, mV

R.A Jstas 1x10™M o385 MPM 1 4 5aSl) 5yl Jiaie 1(8) Sl
1x102M oS 5

(1:1) 2 (MPMIR.A) sl e 405al) salad) Loyl A of (8) JSll (o ey

-

tADAl

s S 5ol ) (gye jpaat e Aiaally Canl) 138 8 da i) Allatl) Ay lall Caad]
anll Lela il o8 PIA e dawall ((MPM-R.A) 353 =53l Siey LilaS Janally Jiisise
il Algenss Aaladly jlial LS cgsiall ol (g)lmall Calmi) o (DA (e geilill a4l
i pmaionad) g Al Jllaall 8 Jii g V5 a0 pani e Lgipad ) Aalia) (Aalil) alidils
s g el Al 3alal Ayl AL el o e fsndl o gl e S 8l Sl (50 AV anal)
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