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ract:

Ab1s‘:1c method describes a colorimetric procedure for determination of some vasoacting drugs namely; fion.lperidonc.
dipyridamole, and cinnarizine. In this procedure, metanil yellow and methyl orange were utilized in the dctennu_lauon 'of'thc
concerned compounds by forming ion pair complex in aqueous solution at acidic pH's. Upon extraction of the jon pair into
methylene chloride, the yellow extract showed absorption maxima at 413 and 425 nm for mct'ami' yellou_f and methyl orange,
respectively. Sensitivity has been increased nearly two times with metanil yellow and nearly six times with methyl orange on
acidification of the methylene chloride extract with acidified ethanol which resulted in conversion of the yellaw organic extract
into magenta red color with absorption maxima at 541 nm and 525 nm for mclani‘l yellow ;l.m':f methyl orange, rnpectlyely. The
procedure was applied for the determination of these compounds in their formulations. Statistical analysis showed no significant
difference between the proposed method and official or reported methods.

INTRODUCTION EXPERIMENTAL
Domperidone (1), dipyridamole (2), and cinnariz-

1. Apparatus:

. . . (1-3)

ine (3) are prescribed as vasoacting drugs"™, Many . i

analytical methods have been adopted for the wit}?ple::trr:m:arcti;::slf (sfai:gng:yqus Au )upho ° II

determination of these drugs in phannaceuticar: 1o an IBM gC computer loaded wit'h the “.IINSPECQ
- s ' t :

g::g::::z,’: . ;::g Onbéozi{z;'hmz)r’i:;s“.gs;Rs;zzuz_ software. Jenco® microcomputer pH-meter was used.

fuorimetry 19 chrorsatography {19-32) ,and electro- All calclflations were carried out on e-m_lBlM computer

chemical procedures™™", In the present investigation, ::":g y:rg;::ﬁfmel(s?'&?: C‘;’d rs;ansnca dm;

simple, sensitive, and rapid spectrophotometric Ma_yt d Zund try program,

procedure for the determination of the concerned elernand:Zund.

drugs, using ion-pair complex formation with metanil 2. Materials and reagents:

yellow and methyl orange dyes has been developed. All solvents used were of analytical grade quality.

Domperidone (Sedico, Egypt), dipyridamole (CID,

Egypt), and cinnarizine (Minapharma, Egypt), were

used as working standards without further purification,

Metanil yellow {sodium m-[(p-anilinophenyl)azo]-
. benzene sulfonate} (S.D. fine chemicals, India), 0.1 g
A

H

N

P % in methanol (filtered if necessary).
a \O..\/r Methyl orange {sodium p-dimethylaminoazobenz-
ene sulfonate} (Winlab Chemicals, U. K., 05¢g % in
water (dissolved in hot water and filtered). -

Hydrochloric-acetate buffer; pH 2.4, 14 g sodium

O ’/Yu acetale wihydrate and 25 g sodium chloride were

dissolved in 800 ml! distilled water and concentrated
hydrochloric acid was added dropwise till pH 3 then the

NN I PH was adjusted with 2 M hydrochloric acid till pH 2.4,
o~ AN L, S:: volume was completed to 1000 ml with distilled
er.

N
O Acetic-acetate buffer; pH 3.5, 14 g sodium acetate
. o trihydrate and 25 g sodium chloride were dissolved in
2 800 ml distilled water and glacial acetic acid was added

dropwise till pH 3.5, the volume was completed to 1000
Q ml with distilled water.

Acidified ethanol; 2 ml concentrated hydrochloric
/ \N _ . acid were mixed with 98 ml absolute ethanol.
e \_/ Methylene chloride (EIl Nasr Chem. Co, Egypt).
Q Standard solutions were prepared as follows:
domperidone, dipyridamole, and cinnarizine were
prepared in the concentration of § mg % (w/v) in a few

3 ) drops of concentrated hydrochloric acid and the volume
was completed with distilled water.
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Other chemicals like starch, glucose, lactose,

sucrose, and magnesium stearate were purchased from
(El Nasr Chem. Co, Egypt).

3. Pharmaceutical formulations:

Domperidone® tablets, B.N. 505154 (labeled to
contain 10 mg domperidone per tablet), SEDICO,
Egypt. Persantin® tablets B.N. 305103 (labeled to

contain 75 mg dipyridamole per tablet), CID, Egypt.
Stugeron® tablets, B.N., BSDE0467 (labeled to
contain 25 mg cinnarizine per tablet), Minapharma,
Egypt.

4. Standard solutions:

Standard drug stock solutions; 2 mg % (w/v): 5 mg
of each drug were dissolved in a few drops of
concentrated hydrochloric acid and volumes were
completed by distilled water.

5. General procedures:

5.1. Construction of calibration graphs:

S.L.1 Aliquots containing 0.05-0.40 mg of the standard
solutions of the concerned drug were transferred to a
Separating funnel followed by 20 ml of buffer and 5

ml of the dye solution, extracted with 20 ml of

methylene chloride (added in three portions). The

combined extracts were mixed, transferred into 20-m|
measuring flask containing 2 ml of ethanol (Method
A), or to 2 ml of acidified ethanol (method B) to
complete to the volume, Reagent blank was prepared
by the same procedure except addition of drug. The
yellew color produced in method A was measured at
413 nm, and the red color produced in method B was
measured at 541 nm against reagent blank.

5.1.2. Aliquots containing 0.04-0.20 mg (method C)or
0.008-0.040 mg (method D) of the standard solutions
of the concemned drugs were transferred to a

separating funnel followed by 20 ml of buffer and 5

ml of the dye solution, extracted with 20 ml of

“acidifi

¢ chloride (added in three Portiong),

:Ler:ﬂfi:'lc:d extracts were mixed, transferreq i, 2,
measuring flask contan_mpg 2 ml of ethang| (Meum
C), or to 2 ml of acidified ethanol (methog D)
complete to the volume. Reagent b!ank was

by the same procedure_ except addition of drug e
yellow color produced in method C was Measureq gy
at 425 nm, and the red color produced i p,

. ethod
was measured at 525 nm against reagent blap)

5.2, Analysis of pharmaceutical formu_latlon;;
Twenty tablets were accurately weighed and the
average weight of one tablet was determineq T
tablets were thoroughly powdered and ap
equivalent to 5 mg of the drug was taken ang
with 20 ml of 2N hydrochloric acid for 5 minutes, the
volume was completed to 100 ml with the buffer,
filtered discarding the first 10 ml of filtrate,

and the
procedure was completed as under procedures 25.1.
RESULTS AND DISCUSSION
1. Theory:

Anionic dyes like metanil yellow and methy]
orange in aqueous solution form extractable salis or
ion pairs with the positively charged

aming
compounds at the proper acidic pH's. The yellow
methylene chloride extract showed ion maxima

at 413 nm for metanil yellow and 425 om for methyl
orange. Aftempts were made to increase the Sensitiviry
through acidification of the organic extract with

ed ethanol. This modification resulted in

converting these dyes into the red zwirter ionic forms
of absorption m

axima 531 nm with about two times
enhanced sensitivity *for metanil vellow and 525 am

for methyl orange with about six times greater

sensitivity. In other words, acidification of the

eXtracted ion pair resulted in both hyperchromic and
bathochromic shifts (Fig. 1).
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dition of ethanol after extraction is
prevent adsorption of the dye to the wall
to ensure homogeneity between the

The ad
necessary t0
of the flask and

ueo
::mct““". Anhydrous sodium sulfate was found to be

unsatisfactory for drying the organic extract as it
adsorbs the dye. The amount of dye in the aqueous
{ayer should be sufficient enough as the excess did not
affect the intensity of the color.

2. Optimization of variables:
2.1, Effect of pH:

Since pH is critical to the success of the
method®, we were urged to study the optimum pH's
for each drug with each dye. It was found that
optimum pH’s were in the range of 2.2-2.6 and 3.3-3.7
for metanil yellow and methyl orange, respectively
(Fig. 3). Acetate buffers were found to serve well in
the mentioned ranges. Sodium chloride was included
as an aid in affecting complete separation of the
organic and aqueous phases.

2.2. Stability of the formed complex:

) Tl}e stability of the formed ion-pair for all
investigated drugs was studied. The color of the

grganic extract showed good stability for at least 24
ours,

0.65 -‘
0.45 -

0.25 4

Absorbance

0.05 " L] L 4 Ll
340 440 540 640
Wave Length(nm)

F. . .

c:’?;l:l‘ Absorption ciirves of metanil yellow ion pair
€X(....), and after acidification (—).
0.8 ,

o7
0.6 -
0.5 .
0.4
2 03

0.2

0.1 .
R S
a 430 . ag0 530 580
Wavo Lerigth,

orbance

30muon curyes of methyl orange ion pair
)i and afier acidification (—).

o Fig. 2, AB
v, Pomplex (

us immiscible hydrochloric acid and the organic .

0.35 1

Absorbance

0.15

-
p

2 3 4
pH

Fig. 3: Effect of pH on ion pair complex formation
with metanil yellow (....), and methyl orange (—).
2.3. Effect of metanil yellow concentration:

The amount of metanil yellow should be sufficient
enough as the excess does not affect the intensity of
the color. -

3. Quantifications:

Linear cormrelations were obtained betweesn
absorbance of extracted dye-drug (ion-pair) complex
and concentration of the studied drugs over the ranges
stated in table I, with good correlations and small
intercepts. The regression equations were derived
using the least-squares method.“” The intercepts (a),
slopes (b), correlation coefficients (r), limits of
detection (LOD) and limits of quantitation (LOQ)
were calculated. The slopes were used as a measure of
the sensitivity of the proposed method, while the
intercepts are used as a measure of the interfering
background (Table 1). Results indicated higher
sensitivity and lower background effect of the
proposed methods B and D (after acidification) than
methods A, and C.

Table 1: Optical characteristics.r Beer's law data and
statistical analysis for the proposed methods: '

2~
g 212 .| s | + |von| oo
o 2 § Bp peml| pg ml"'
a f
u| A [2550)0012]0165)09987/0732 191
2[5 [12525[ 0014 [0.187 [09991 |0.3879] 1.155
& 220 |oon |0.188 09997 | 0432 154
§ D | 0.44 | 0009 | 0.179 [ 0.9996 ) 0.152 | 0.351
o | A | 2550 [-0.0168]0.177 (09994 |0B21 | 1.86
E B |1.25-25]|-0.018 [ 0.182 [0.9993[ 0259 | 1.151°
'?fé ¢ | 220 | 001 |0.178]09995) 0432 1.52
S| p| o044 |-0013]0183]099%0.163} 0156
A | 2.5-50 |-0.0137] 0.148 | 0.9991 | 0.809 | 1.81
:5 B 1125-25] 00168 | 0.165 |0.9994 | 0.324 | 1,154
§ C | 220 | 0.018 [0.183 [0.0997 | 0.432 | 153
O D | 044 | 0021 [0.163 | 09999 0.169 | 0.355 '

a: Inicn:ept, b': Slope, 1 :,Q')i"relntlon coefficient, LOD: . -
Limit ol detection, LOQ ¢ Limnt (.)fl.]uqn.nmrmn. . RIS
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4. Validation of the proposed procedure:
4.1. Accuracy and precision:

In order to study the accuracy and precision'”, of
the proposed methods, standard solutions containing
three different concentrations of the concemned drug
and eight measurements were made on each reaction
product according to- the general procedure. The
overall standard deviations and the overall relative
slandard deviations are summarized in Table 2. The
srmll relative standard deviations indicate high
precision and accuracy
4.2 -

in the presemt study, the procedure was carried out
for analysis of the concemned drug in the presence of
some common excipients and additives such as starch,
plucose, lactose, sucrose, and magnesium stearate to
explore therr effects on the results. Samples were
prepared by mixing known amount of the concemned
drug with various amounts of the common excipients.
1t was shown that there was no interference from the
frequemtly  encountered excipients and  additives
reflecting the selectvity of the proposed method.

Table 2: The sccuracy and precision of the proposed
methods at three concentration levels

A B C D
Domperidone| X 99.0 | 99.45 |99 59| 99.76
1SD | 0785 |0.821 [0985] 0 96%
RSD JO793 1 1010 {103] 104
Dipyridamole| X 99.4 |99 48 [99 66| 99 57
48D | 0851 10914 |0 954] 0035
RSD | 086 |09142{0.998] 0977
Cinnarizine X 99 18 | 99 §5 [90 45| 99 14
+SD. {089 088 [0a71{ 0774
RSD | 0899 [ (1880 {0661} 0 S92

X: The mean, SD: The standard deviaton. RSD: The
relative standard devianon.

Table 3: Determunation of the studred drugs in their
pharmaceutcal preparanons by the proposed and
reported methods

§ =g Proposed nwthod -
g EE a A 8 C D [metheds™SH
: . X [wEoa) omeT 960|992 99
g‘tsligges‘ﬂ FOOSE] g 8333 1 QB2 102 ) 00037
: T E = ¢ P98 ] 2roa | 201 | 195
¢ B F 2770} 457 J3213 ) Se08
| X |9, | @4 |®i1|o9sa]| aes3
13 E; taD fosdi)usess|ossijosann) o™
EEIES] e ycs9ze] 197 |18
B Al B NPT NETRE FETY Yy
X du ) W MNI]N Te % &0
¥ §${5 0 Jorsjvw~om [oms2] G107
Ed §§ i edsijosiajiasi s
I ENEEE S

- Fuve derymmations were used for the reported and
proposed methods Tabulated values 2195 %
confidence bimut. t= 23] and F =463

4.3. Analysis of pharmaceutical preparations:

The proposed methods were applied 1o g,
determination of the cited drugs in commercial tableys.
Five replicate determinations were made. Satisfacmry
results were obtained and were in a good agreemen
with the label claims (Table 3). The results obtaineg
were compared with those of the reported methogs
namely, colorimetric through ion pair formation wijy,
bromophenol blue'”, second-derivative spectrophoro.
metric determination”, and reversed phase HPLCP)
Statistical analysis of the results was performed wit,
regard to accuracy and precision using Student’s t-tesy
and F-ratio at 95% confidence (Table 3). There is no
significant difference between the proposed methods
and official or reported methods with regard 1o
accuracy and precision.

CONCLUSION

The proposed method is economical with
reasonable precision and accuracy. In addition, it has
greater sensitivity compared to the ordinary ion pair
method. The validity of the proposed method was wel]
demonstrated by analyzing dosage forms of
dompendone, dipyridamole, and cinnarizine.
Moreover, the method was free from interference by
common additives and excipients. These merits, in
addition to the use of simple reagents, suggest their
utility for routine quality control.
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