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HYDROCHLORIDE—SULPIRIDE AND
ISOPROPAMIDE
IODIDE-TRIFLUOPERAZINE
HYDROCHLORIDE

Sonia T. Hassib, Bahia A. Moussa, Hanaa A. Hashim,
and Asmaa A. El-Zaher

Pharmaceutical Chemistry Department, Faculty of
Pharmacy, Cairo University, Cairo, Egypt

ABSTRACT

Two simple and sensitive methods are described for the
quantitative determination of mebeverine hydrochloride as
single ingredient. The first method depends on the applica-
tion of quantitative '"H-NMR spectroscopy using deuterated
chloroform and hexamine as an internal reference standard.
The second method is based on measuring the native fluor-
escence of mebeverine hydrochloride in 0.1 N sulphuric acid
at 360 nm with excitation at 290 nm. Furthermore simulta-
neous determinations of two component mixtures, mebe-
verine hydrochloride with sulpiride and isopropamide iodide
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44 HASSIB ET AL.

with trifluoperazine hydrochloride are presented using first-
derivative and second-derivative UV-spectrophotometry, re-
spectively. The proposed methods have been successfully
applied to the determination of the cited drugs in commer-
cial tablets.

Compared with the reference methods, the proposed
methods are more sensitive, with good accuracy and re-
producibility.

Key Words: Mebeverine hydrochloride; Sulpiride; Isopro-
pamide iodide; Trifluoperazine hydrochloride; 'H-NMR
spectroscopy; Spectrofluorimetry; First-derivative and Sec-
ond-derivative UV-spectrophotometry

INTRODUCTION

Mebeverine hydrochloride and isopropamide iodide are used as anti-
spasmodic drugs for the treatment of spastic colon'. Mebeverine hydro-
chloride is marketed either individually or in combination with a
tranquilizer, sulpiride. Isopropamide iodide is marketed in combination
with a tranquilizer, trifluoperazine hydrochloride®>.

Mebeverine hydrochloride was determined by several methods in-
cluding colorimetry?, first-derivative UV—spectrophotometry’~’ and
HPLC®’. Few accepted methods are available for the simultaneous de-
termination of the investigated drugs in mixtures. Mebeverine hydrochloride
and sulpiride were simultaneously determined with first-derivative UV-
spectrophotometry, TLC-densitometry and liquid chromatography'’.
Isopropamide iodide—trifluoperazine hydrochloride combination was esti-
mated using second derivative method, after pre-extraction procedure for
the separation of isopropamide iodide from the co-existing trifluoperazine
hydrochloride'!. In this connection, it seemed to be necessary to develop
simple, accurate and reproducible methods for the determination of these
drugs as single ingredient and in mixtures.

This work deals with the quantitation of mebeverine hydrochloride
with "H-NMR spectroscopy and spectrofluorimetry. In addition two-
component mixtures mebeverine hydrochloride—sulpiride and isopropamide
iodide—trifluoperazine hydrochloride were simultancously determined
without previous separation by zero—crossing first-derivative and second-
derivative spectrophotometry respectively. The proposed methods were
proved using laboratory prepared mixtures of the drugs and successfully
applied to their analysis in tablets form.
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EXPERIMENTAL
Apparatus

—Joel Fx90 Q—FTNM spectrometer.

—Shimadzu spectrofluorimeter RF-540 (Japan), the conditions were:
sensitivity, high (x 100); ordinate scale, 3; excitation
wavelength, 291 nm.
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46 HASSIB ET AL.

—Shimadzu UV-visible recording spectrophotometer UV-265 (Ja-
pan). Conditions are shown in Table 1.

Materials

1. Mebeverine hydrochloride and colospasmin tablets (batch no.
962825) claimed to contain 100 mg mebeverine hydrochloride were
supplied by the Egyptian International Pharmaceutical Industries
Company (EIPICO) Tenth of Ramadan City, Egypt.

2. Sulpiride and colona tablets (batch no. 70660) claimed to contain
100 mg mebeverine hydrochloride and 25 mg sulpiride were sup-
plied by Rameda Company for Pharmaceutical Industries and
Diagnostic Reagents, Tenth of Ramadan City, Egypt.

3. Isopropamide iodide, trifluoperazine hydrochloride and stelabid
tablets (batch no. 510831) claimed to contain 5mg isopropamide
base and 1mg trifluoperazine base were supplied by Kahira
Pharmaceutical and chemical Industries Company, Cairo, Egypt.

Reagents

The reagents and solvents used were of analytical and spectroscopic
grades respectively.

Chloroform, deuterated chloroform (dg), hexamine, TMS, hydro-
chloric acid and methanol were purchased from E. Merck Company, Ger-
many. Sulphuric acid (Prolabo), 0.1 N solution.

Table 1. Derivative Spectrophotometry Settings Used

Parameter First-Derivative Second-Derivative
Mode 'D D
Wavelength range (nm) 250—330 200—300

AL 2 2

Scale (nm cm ™) 10 10

Speed Fast Fast

Slitwidth (nm) 1 1

Cyc. T. (min) 0 0

Ordinate range 0.1—+1 —0.5—+0.5
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DETERMINATION OF MEBEVERINE HYDROCHLORIDE 47
General Considerations

1. For the determination of tablets, twenty tablets were accurately
weighed after removing their sugar coat and dried (if necessary),
powdered and thoroughly mixed.

2. To assess the validity of the proposed methods the standard ad-
dition technique was applied.

TH-NMR Method for the Determination of
Mebeverine Hydrochloride

Standard Solutions for Linearity

Prepare mebeverine hydrochloride solution (5mgmL~") and hexam-
ine solution (25 mgmL™") each in chloroform. Into a series of NMR tubes,
transfer aliquot volumes of mebeverine hydrochloride solution containing
2.5-12.5mg, add aliquot volume of hexamine solution equivalent to 0.5 mg
(internal standard), evaporate the solutions to dryness and dissolve the re-
sidues into 1 mL deuterated chloroform.

Procedure
Construction of Calibration Curve

Record the NMR spectra of the prepared standard solutions after the
addition of drops of TMS, whores singlet is positioned at 0.00 ppm. Mea-
sure the integrals of the sharp singlets at 4.05 and 4.95 ppm for mebeverine
hydrochloride and hexamine respectively. To calculate the weight of the
drug substitute in the following Eq.:

Wm = (Hh/Hm)(Mm/Mh)(]m/Ih)(Wh)

= % x (466.04/140.19)1,, /I, x 0.5 = 3.3243455 L, /I, . . . ... (1)

Where 1 is the average integral of the signal (mm), H is the number of
protons corresponding to the signal, M is the molecular weight, W is the
weight (mg). The subscript m and h stand for the mebeverine hydrochloride
and hexamine respectively. Construct the calibration curve relating the
amount of mebeverine hydrochloride in mg to I,/I; and compute the
corresponding regression equation (Table 2).

Copyright © Marcel Dekker, Inc. All rights reserved.

MaRcEL DEKKER, INC. ﬂ
270 Madison Avenue, New York, New York 10016 o



wv
-
4
[-3
a.
w
o«

"PAAIISAI SIYSLI [ "OU] I [2IRA @ WYS1AdoD

‘A1oanoadsar [DH euizeredonpgy pue [ oprwredordost ‘opuidins ‘oururexay
‘[DOH QULIdASQIW dJOUdP 1 PUE [ ‘s ‘Y ‘W s)diosqns ay) YISud[eALM 9A1dSaT oY) JB (I, 1O (0, JO SONJeA BUIPIO dY) SI H ‘Aysudjul
aouoosarony ay) st J ‘(ww) eusis oY) Jo [e1Sejur afeIoAr o) SI [ {(TW (] /SW) UONBIIUIDUOD ) SI D) ‘UONBUIqUIOD UT ) ‘§ A[[eNpIAIPU],,

£866°0 (6) L00'0—"H6000=D ,_TWSWSH)'0—S100 1274 d; »IOH euizeredonpuy,
96660 (8) SE10°0—'H85900=0D ,_TWSWSTT0—SL00 SPT a. w1 opruredoidosy
66660 (9) 6110°0—°H8SH0'0=D |, TWSWZ['0—SI10°0 $66T a, prdng
96660 () 1S10°0—S%C“H $#970'0=D = Twsw 0—10°0 $'66C a, JJOH 2ULIoAdGa]N
96660 (#) 1€20°0—°°""H 6610°0=D L Twsw [0—10°0 99¢ a, JJOH QULIdAGI]N
16 uorssiuy
9L66°0 (€) LT00'0—4 S1000=D = Tud -] 09¢ uoneIxy  OLIoWIonjordadg «[DH SULIAIQIIN
86660 (©) TTe00—"1/" €5€°€=D SwgTI—sT - YNH, *[DH QULIOAIQIN
(1) yuamdye0) uonenbyg uoIssSaIZY J3ury uonenuaduo)) (wu) YISUIPABA POUIIN Snaq

UOI}B[a1I0)D)

SpPOYIRIN pasodoid ay) jo suonenby uoIssaiday pue Apni§ AJIedUI] 7 )qv ]

1702 Alenuer O£ 60:€0 : I Papeo |uwod

MaRcEL DEKKER, INC.

270 Madison Avenue, New York, New York 10016



03: 09 30 January 2011

Downl oaded At:

ORDER k REPRINTS

DETERMINATION OF MEBEVERINE HYDROCHLORIDE 49
Assay of Colospasmin Tablets

Weigh accurately a quantity of the mixed powder tablets equivalent
to 500 mg mebeverine hydrochloride, extract with chloroform (3 x 10 mL),
filter into 50mL volumetric flask and complete to volume with
chloroform. Treat aliquot volumes containing 4—6 mg mebeverine hydro-
chloride according to the procedure for the construction of calibration
curve.

Spectrofluorimetric Method for the Determination of Mebeverine
Hydrochloride

Standard Solution for Linearity

20 pgmL~" mebeverine hydrochloride solution in 0.1 N sulphuric acid.

Procedure
Construction of Calibration Curve

Transfer aliquot volumes of the standard solution containing
10—140 pg mebeverine hydrochloride into a series of 10 mL volumetric flasks
and complete to with 0.1 N sulphuric acid.

Record the fluorescence intensities (F) at 360 nm emission with ex-
citation at 291 nm against reagent blank. Construct the calibration curve
by plotting the fluorescence intensities (F) vs. the concentration of mebe-
verine hydrochloride and compute the corresponding regression equation
Table 2.

Assay of Colospasmin Tablets

Weigh accurately a quantity of the mixed powder tablets equivalent to
40mg mebeverine hydrochloride, extract with 0.1IN sulphuric acid
(3 x20mL), filter and complete to 100 mL into a volumetric flask with 0.1 N
sulphuric acid. Apply the procedure of calibration curve to aliquot volumes
containing 16—72 ug mebeverine hydrochloride after carrying out the proper
dilution.
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50 HASSIB ET AL.

First-Derivative Spectrophotometry for the Simultaneous
Determination of Mebeverine Hydrochloride—Sulpiride
Combination

Drug Solutions for Linearity

For each drug, prepare a 200 ugmL ™" solution in methanol.

Dilute accurately measured volumes of each solution with methanol to
obtain  10—100pugmL~" mebeverine hydrochloride solutions and
0.15—10.2mgmL ™" sulpiride solutions.

Laboratory Prepared Mixture

Into a series of 10 mL volumetric flasks, prepare mixtures containing
250—960 pug mebeverine hydrochloride and 25—1080 pg sulpiride in metha-
nol.

Construction of Calibration Curves

Record the 'D spectra of the standard solutions of mebeverine hy-
drochloride and sulpiride against methanol. Construct two calibration
curves relating the ordinate values of the first mode at 266 nm and 299.5 nm
(for mebeverine hydrochloride) and a third one at 299.5 nm (for sulpiride),
to the corresponding concentrations, and compute the corresponding re-
gression equations Table 2.

Assay of Laboratory Prepared Mixture

Record the 'D spectra of the prepared mixtures and measure the or-
dinate values at 266 nm and 299.5 nm. Substitute the value at 266 nm in the
regression Eq. (4) to calculate the concentration of mebeverine hydro-
chloride. Calculate the concentration of sulpiride by the use of Eq. (6) after
subtracting the interference of mebeverine hydrochloride on sulpiride at
299.5nm (Eq. (7)) from the ordinate value of the mixture at 299.5 nm.

Hin99.5 = 0.7538H 066 — 0.303. ... (7)
Where H,n99 5 is the interference of mebeveriney hydrochloride on sulpiride

at 299.5nm and H,, 566 is the ordinate value of mebeverine hydrochloride at
266 nm. Results are shown in Table 4.
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DETERMINATION OF MEBEVERINE HYDROCHLORIDE 51
Assay of Colona Tablets

Weigh accurately a quantity of the mixed powder tablets equivalent to
80 mg mebeverine hydrochloride and 20 mg sulpiride, extract with methanol
(3 x20mL), filter into a 100 mL volumetric flask and make up to volume
with the same solvent. Dilute 20 mL of this solution with methanol into a
50 mL volumetric flask (solution A). Into two separate series of 10 mL vo-
lumetric flasks, transfer aliquot volumes of solution A containing
0.16—0.48 mg mebeverine hydrochloride (series 1) and 0.1—0.24 mg sulpiride
(series 2). Add 1 mL sulpiride solution (0.4 mgmL™") to each flask of series 2
and make up to volume with methanol. Record the 'D spectra for series 1,2
and a (solution B) containing 1 mL of sulpiride solution (0.4 mgmL™") into
10 mL methanol. Measure the ordinate values at 266 nm for (series 1 and 2)
and at 299.5nm for (series 2) and (solution B). Calculate the amount of
sulpiride in solution B from Eq. (6) and subtract it from the total amount of
sulpiride found in tablet solution. Calculate the concentration of mebeverine
hydrochloride and sulpiride from Eqgs. (4—7) as explained under laboratory
prepared mixture.

Second-Derivative Spectrophotometry for the Simultaneous
Determination of Isopropamide Iodide—Trifluoperazine
Hydrochloride

Drug Standard Solutions for Linearity

(1) 50mgmL~" isopropamide iodide solution in 0.1 N hydrochloric
acid.

(2) 10mgmL " trifluoperazine hydrochloride in 0.1 N hydrochloric
acid.

Dilute accurately measured volumes of each of the standard solutions
with methanol to obtain 75—22.0ugmL ™" isopropamide iodide solutions
and 15—45pugmL ™" trifluoperazine hydrochloride solutions.

Laboratory Prepared Mixture

Prepare a mixture solution containing a concentration ratio of iso-
propamide iodide: trifluoperazine hydrochloride as (0.48 mg:0.08 mg) in
0.1 N hydrochloric acid. Dilute aliquot volumes of this mixture containing
isopropamide iodide (0.96—2.16 mg) and trifluoperazine hydrochloride

Copyright © Marcel Dekker, Inc. All rights reserved.
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52 HASSIB ET AL.

(0.16—0.36 mg) into a series of 10 mL volumetric flasks with 0.1 N hydro-
chloric acid.

Procedure
Construction of Calibration Curves

Record the D spectra of the diluted standard solutions of iso-
propamide iodide and trifluoperazine hydrochloride against 0.1 N hydro-
chloric acid. Construct two calibration curves relating the ordinate values of
the second mode at 244.5nm and 254 nm to the corresponding concentra-
tions of isopropamide iodide and trifluoperazine hydrochloride respectively.
Compute the corresponding regression equations Table 2.

Assay of Laboratory Prepared Mixture

Record the D spectra of the prepared mixture and measure the or-
dinate values at 244.5nm and 254 nm. Calculate the concentrations of iso-
propamide iodide and trifluoperazine hydrochloride in the mixture from
Eqgs. (8) and (9) respectively.

Results are shown in Table 4.

Assay of Stelabid Tablets

Weigh accurately a quantity of the mixed powder tablets equivalent to
272.2 mg isopropamide iodide and 46.88 mg trifluoperazine hydrochloride,
extract with 0.1 N hydrochloric acid (3 x20mL), filter and complete to
100mL into a volumetric flask with 0.1 N hydrochloric acid. Apply the
procedure of calibration curve to aliquot volumes containing isopropamide
iodide (1.008—1.663mg) and trifluoperazine hydrochloride (0.188—
0.281 mg). Calculate the concentrations of both drugs using Eqgs. (8) and (9).

RESULTS AND DISCUSSION
'"H-NMR Method

Figure 1 shows the NMR spectrum of mebeverine hydrochloride in
chloroform (dg) containing hexamine as internal standard. The sharp singlet

Copyright © Marcel Dekker, Inc. All rights reserved.
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Figure 1. "H-NMR spectrum of mebeverine hydrochloride (12.5mg), mixed with
hexamine (0.5 mg) in chloroform (d).
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at 4.05 ppm which corresponds to the six aromatic protons of the two ad-
jacent methoxy groups in mebeverine hydrochloride was used for its
quantitative determination by comparing its integral to that of the sharp
singlet at 4.95 ppm of the twelve protons of hexamine. Linear relationship
was obtained over the concentration range 2.5—12.5mg. It was possible by
the use of Eq. (1) and (2) to determine mebeverine hydrochloride with mean
accuracies 99.9 + 1.9 and 100.15 + 2.11 respectively Table 3.

Spectrofluorimetric Method

As can be seen from Fig. 2, the native fluorescence excitation and
emission of mebeverine hydrochloride in 0.1 N sulphuric acid occur at
291 nm and 360 nm respectively. Linear relationship was obtained over the
concentration range 1—14 pgmL~"'. Table 3 shows the results obtained for
the determination of mebeverine hydrochloride using Eq. (3).

Commercial tablets (colospasmin tablets) containing mebeverine hy-
drochloride were successfully analysed by the proposed methods and re-
covery experiments of standard added were performed as shown in Table 4.

Derivative Spectrophotometry of Drug Combinations

Figs. 3(a, b) show the zero-order spectra of mebeverine hydrochloride—
sulpiride and isopropamide iodide—trifluoperazine hydrochloride

Copyright © Marcel Dekker, Inc. All rights reserved.
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Figure 2. (—) Excitation and (—) emission spectra of mebeverine hydrochloride
(20 pg mL™") in 0.1 N sulphuric acid.

combinations respectively. Because of the extensive overlap of the spectral
bands of the two combinations, conventional UV spectrophotometry can-
not be used for their determination. However when 'D and 2D UV-spectra
were recorded (Figs. 4 a, b), sharp bands were produced which permit de-
termination of the two combinations. Linear relationships were obtained
over the concentration ranges found in Table 2. The 'D spectra (Fig. 4a)
permit the determination of mebeverine hydrochloride concentration in
presence of sulpiride without interference in laboratory prepared mixture,
by measuring the ordinate value at 266 nm (H,, 2¢¢) (zero-crossing of sul-
piride with mean accuracy 99.76 + 0.45 using Eq. (4), Table 4. Conversely
mebeverine hydrochloride interferes with sulpiride determination at
299.5 nm, this problem can be circumvented by equating Eq. (4) and (5) to
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Figure 3. Zero order spectra (a) of mebeverine HCI (—) and sulpiride (...) in (4:1)
ratio (b) of 2mg/10ml isopropamide I (—) and 0.4mg/10ml trifluoperazine
HCI (..).

get Eq. (7), from which the interference of mebeverine hydrochloride on
sulpiride at 299.5nm can be obtained. The concentration of sulpiride in the
mixture was calculated by the use of Eq. (6) after subtracting the inter-
ference of mebeverine hydrochloride at 299.5 nm from the ordinate value of
the mixture at 299.9 nm corresponding to the total concentration of the two
drugs, with mean accuracy 99.55 + 0.29 (Table 4). On the other hand the D
spectra (Fig. 4b) allow the determination of isopropamide iodide at
244.5nm (zero-crossing of trifluoperazine hydrochloride) and tri-
fluoperazine hydrochloride at 254 nm (zero crossing of isopropamide iodide)
in laboratory prepared mixture by the use of Egs. (8) and (9) with mean
accuracies 99.48 + 0.5 and 99.66 + 0.37 respectively (Table 4). Commercial
tablets, colona and stelabid tablets were successfully analysed by the

Copyright © Marcel Dekker, Inc. All rights reserved.
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Figure 4. (a) First-derivative spectra of 1mg/10mL mebeverine HCl (—) and
1.2mg/10ml sulpiride (...). (b) Second-derivative spectra of 2.25mg/10mL iso-
propmide I (—) and 0.45mg /10 mL trifluoperazine HCI (...).

proposed methods and recovery experiments of added standards were per-
formed as shown in Table 5. It is noteworthy that mebeverine hydro-
chloride:sulpiride ratio in colona tablets is 4:1 indicating smaller range
(0.015—0.12mgmL™"). This problem was overcome by adding a fixed
amount of sulpiride to each experiment and subtract it before calculating the
claimed concentration of the drug. Statistical analysis (t-test and F-test) of
the results obtained by the suggested methods and official methods'*~'?
showed no significant difference in performance (Table 6). The methods
proposed have the advantages of being simple, sensitive and there is no need
for previous separation compared with the published D method which
required pre-extraction of isopropamide iodide from the co-existing tri-
fluoperazine hydrochloride.
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In conclusion, the proposed methods offer accuracy and precession for

the determination of the investigated drugs as found individually or in
combination without interference.
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