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Determination of loperamide hydrochloride
by a potentiometric method using modified

carbon paste electrode
Abstract:

In this work, a potentiometric method was developed for the
determination of loperamide hydrochloride in bulk powder and in
pharmaceutical preparations by using a paste-carbon electrode
modified with an ion-pair complex between loperamide
hydrochloride (LOP) and Phosphomolybdic acid (PMA). The
optimum conditions for electrode formation were studied, and it
showed that the best results for the electrode were using DOP
plasticizer with mixing ratios: 46.5%, 46.5% graphitic coal, 7.0%
ion pair complex. The prepared electrode showed a Nernstian
response to the determination of loperamide hydrochloride within a
linear range of (0.99-183.12uM), a slope of (57.59 mV/decade), a
correlation coefficient (R?=0.9995), and a detection limit of
(0.306uM). The electrode works within a pH range between (2-7)
and a temperature range between (25-60) °C, and with a response
time not exceeding (15 sec). The electrode life was extended up to
60 days without noticeable changes in the latency value. The
method was successfully applied to determine loperamide
hydrochloride in the purified state with a retrospective range of
(98.969-101.767) %, and the RSD% did not exceed the value
(1.638%). The method has been successfully applied to determine
loperamide hydrochloride in pharmaceutical preparations.

Key words: Loperamide hydrochloride, Phosphomolybdic Acid,
Carbon Paste Electrode, Potentiometric Method, Pharmaceutical
Preparations.
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20 0.99-51.28 56.80 1.16 | 7.0 | 43.0 | 50.0
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0.99-183.12 57.35 5
0.99-183.12 57.56 10
0.99-183.12 57.32 15
0.99-183.12 57.54 20
0.99-183.12 57.12 25
0.99-183.12 57.45 30
0.99-183.12 57.39 35
0.99-183.12 57.14 40
0.99-183.12 57.08 45
0.99-183.12 57.22 50
0.99-112.12 57.20 55
0.99-112.12 57.16 60
1.77-112.12 55.24 65

1.77-76.22 54.89 70

tgpall o) o pH Al dup -4

& ¢ 1.5uM 0385 LOP (e Jslas Gasa PH (g0 35251 panall (gpuall je
Oe Aliia asas dilal (2-12) Jadl ges bl pH ded jen il
e Al dillae e Jaall S (IM) Lgie IS 585 NaOH 5l HCI Jslae
WS pHy OseSl G A ey ([15-150uM]  3S)yh Ay yaall 3alall
(7) JS&) & e
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160 -
140 - —o—15uM
120 - —m— 15 M
100 - —@— 150 uM

- 80 |

£ 60 -

M 40 -

20 - o
0 T T T T T T T T T T T 1
220 1 2 3 4 5 6 7 8 N 13
pH
-40

(LOP-PMA) (gyua (1348 a4 pH ili (7) Jead
e 050 (2-7) on Lo gl pH Jawe en dany emndl gyl of g
L3Sl Aad b s
tgpall g0 o Bihal) daje il -5
Jeal (1 AUl Crans (il Ba Slays 1eE=f(PClop) Slimiall Craws)
(8) JSa b el Ay shal) Ay

60 -
o . M
(]
= 40 - S=-0.2011T + 62.067
3 RZ = 0.9972 e
T 30 -
>
g 20 - (6)
é
10
o T T T T T 1
20 30 40 50 60 70 80
T°C

Bl dapd ity puall lal) alall Jia a0 (8) ol
35 L 545 ¢(25-60)°C Jladd) e Attty Aulaials Joay (gl o (i
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:LOP 3alal jasall (g pual) A& dfps =6

LOP (10%M Jslas e 0.5ml liall el e 50ml ) Coal
OSE pumnal) (g pesall Aanilsy 85l (j5eS) Janss @=9.90%10°M S5l mpad
S muad VI Jglad)l ge 0.0Im1 Gl Jslaall Cipal & <117.2mV
ey adiy) 4 Gf 117.8MV oS Gilsall (5aS) udy 8=10.10%10°M
55 Y] 48l Jlagied ae dleall <) K <8-8=0.2X107 05 35 38 0.6mV
oty (5aSll Aad i Ja LOP (gea AN iliall gl adgiall alsall s2aly
Dl e K 40EY) el s & (D) Gloadl 3851 Jawy i)
[20] K ===
g pad) Al dgally clipdU Apel) AN ol a8 (5)dsadl G
AV aall Clpaninall 3 LOP g 53554l

mall LY Culgh (arg (5) Jgaad)

3alall 3alall
K b, M i K b, M .
Laga)) Lawal)

5.49x10* | 3.64x10° | NH, | 113x10°|1.77x10°| Na'

7.38x10* | 2.71x10°® K* 4.40x10% | 455%x10° | Ca®

3.17x10* | 6.31x10° | Mn?* | 1.13x10° | 1.77x10° | Mg**

- - BT - - IS5k
- - Ssille - - BrS:
- - PR = - JJBSY

28



Jol dakld 0l jud 0 M8 a8 2023 ale 5 amll 45 Aaall Cal) drals Alae

Uaidie S0 pualy anall (gud) of o RAEN) Culd ad S
olad cuniny Vo4l LS ladll 8 laasas Jla 8 ALl cligl el
LOP salal Llal = el (g puuall liie) oSy il . olaaia¥) Zaslall cule s
radsl) aa lea -7

Sl el aad e U aiiell adaldl At e CRISH aa 2o
idall Jally @y ¢ aall Aasl Jaall Jiedl afivall po (gilanll il
[21] Graivsall (gl (pifiaall Giilaleall

i) e5all Aslaas (E=-57.59pCop+348.08 afiiasall ol dllas ¢
45 PCLop=6.514 _tax; iilalaall dleal lpisidl Jally (E=-2.13pC-13.18
L) as ded Jiad )y C=0.306 UM oy BS 55 Jiliy L
ca L) (ailadlly sl gl cilinalge -8
:(6) dsaall 4 4l Aliail) paibadlls (gl Cliialse Jlea) Say

s el ey Janall (508l Lisana (gpuaal dlidatl) Gailadl) (6) Jsaad

(LOP-PMA)
(DOP) ey JaSyl ks i) (paldl)
(7.0/46.5/46.5)% (IP/PIGP)(W/W/W)% (5 pusal) S 53
15 (S) Alaia¥) (1)
2-7 pH Jlas
0.99-183.12 UM Laal) Jladl)
0.306 UM Cais) as
60 day syuall yec
25-60 OC 5hall cilays Jlaa
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: panal) (g puual) aladiiaaly dajibal) A8y phal) dauag 48 Lafys -9
G qi Al Jillaall (e de gens i Ayl A 482 (e oS
el (g yuall alatinly Glye Gued 35 JSI Glsall 0 seSl) iy dadd) Jlall
2 (7) dsaadl G e gobad) Laddl dales e alaie WU dailsall €150 o

Hlgle Jgandl 23 )
AR (g pal) aladiuly 4G Aal) & LOP aasl (7) Jsaadl
RO6 RSD% ?R; .m..:a '\jl..s S| A 351.‘:\ |\;S )
101.767 1.629 0.050 3.053 3.000
99.407 0.606 0.181 29.822 30.000
101.066 0.452 0.412 90.959 90.000
98.968 0.258 0.383 148.453 150.000

9506 48 say culad e Jauagia™

Jal 0 (1.629%) RSD% slais ol 3 (yiile dauas 48y diphall cojlial
(101.767%) Al delasiaV) 35lai ol (3.0001M) 58 5
olea) GGakail) ~10

Vsl wesiue b LOP yosil (glall sl 35k cil
cleluall Lojld (agw 480 1) e (2mg/tab) ihsiuas (el (Humadiny
Gleliall @l 858 Wl e (2mg/cap) Y (Pyramide) «asyaall
Glelbiall b cpl 4858 zWl e (IME/SmI) lyxs (loperamide) sy all
GOEERY) e S af G SIS citall dlaal) dalled) cual LAYl
A(8) Jsaal) 8 A pilialls (F-test s t-test
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saaal) gyuall aladiuly s aall clpaaiual) gar & LOP yaal (8) Jgsal

. . . . Jalall _waadaall
18] dumayal) Ayl | Aagiial) A8, )
[18] dmaal) 48,k ilal) 48kl et s
100.23+0.041 101.01+0.024 R% + SD*
Humadin
_ *x
2.06 1.88 t-test 2mg/Tab
2.92 F-test**
99.65%0.052 98.16+ 0.047 R%+ SD
Pyramide
_ *
2.14 1.74 t-test 2mg/Cap
1.22 F-test*
101.02+0.085 101.84+0.045 R%+ SD
1.95 1.44 t-test* loperamide
i ' 1mg/5ml
3.57 F-test*

olad Gasd ugia™

6.26 o Aganall F daily 2.776 & Agaaal) t dafh 950 485 ang Ay cilag gl daf 0¥ ¥
cignayall Aiyylally A gial) Al oy Lo il ol e il adl U

ofipbl G e Sy B8 g e e
:dadal)

tahusl Bl S (gpee uimad Gl Gl 1 G Jeagll S
iy ahslS ) dalugl dee dauls Uaxall ()5Sl Digana (o 255 20
AhslSoma abugd 2aaal jasall (gl aadiul Lapanlsall sdud (aes
Ry Al e g A aall Cipmntil) g Al Al 8 A el Al Ll

Aty Gile g e d88)hall Msall (e il are g dlle d5lEN) A8y Aiaddia
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