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ABSTRACT

Two accurate and sensitive spectrophotometric methods have been devel-
oped and validated for simultaneous determination of cinnarizine (CINN)
and dimenhydrinate (DIM) in binary mixture without previous separation.
The first method is based on the first derivative of ratio spectra (:DD)
obtained by measurement of the amplitudes at 232.8 and 275.5 nm for

KEYWORDS

Cinnarizing;
Dimenhydrinate;
Derivative-ratio;

Bivariate;
Spectrophotometry.

cinnarizine and dimenhydrinate, respectively. The second method applies
bivariate calibration method using 250 and 276 nm as an optimum pair of
wavelength for cinnarizine and dimenhydrinate. Thelinear rangesare 4-20
and 1045 pg/mL for cinnarizine and dimenhydrinate, respectively, for both
methods. The proposed methods were found to be simple and sensitive for
theroutine quality control application of cinnarizineand dimenhydrinatein
pharmaceutical dosage form and the results have been statistically com-
pared with areported method. © 2014 Trade SciencelInc. - INDIA

INTRODUCTION

Cinnarizineis 1-(diphenyl methyl)-4-(3-phenyl -2-
propenyl) piperazindy, Figure 1a.
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Figurela: Sructural formulaof cinnarizine

It isapiperazinederivativewith antihistamine, seda
tive, and calcium-channel blocking activity. Itisused
for the symptomatic treatment of nauseaand vertigo

caused by Méniére’s disease and other vestibular dis-
ordersand for the prevention and treatment of motion
sickness?. Cinnarzineisofficia in British Pharmacopeia
and determined by potentiometrictitrationandliquid
chromatographic method®.

Literature survey revealsfew methodsthat have
been reported for the determination of CINN in phar-
maceutical formulation, biologica samplesand with
other drugsin combination; including col orimetry, po-
tentiometric titration™, spectrophotometry™ RP-
HPLCS HPTLC.

Dimenhydrinaeis2-benzhydryloxy-N,Ndimethyl-
ethanamine; 8-chloro-1,3-dimethyl-7H-purine-2,6-
dione) is8- chlorotheophillinesat of diphenhydraming
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Figurelb: Sructural formulaof dimenhydrinate

Itisusedto prevent motion sickness. Itisofficia in
British Pharmacope aand determined by potentiomet-
rictitration and liquid chromatographic method®. Few
methods have been reported for the determination of
DIM in pharmaceutica formulation, biologica samples
andwith other drugsin combinationincluding HPLC89,
spectrophotometry!*® and liquid chromatography!*!.

The combined dosageformsof CINN and DIM is
used asanti-emetic drug. Thecombination of thesetwo
drugsisnot official in any pharmacopoeia; henceno
offica methodisavailablefor thes multaneousestima-
tionof CINN and DIM intheir combined dosageforms.
Literaturesurvey reved sonly few methodsfor smulta:
neous estimation of CINN and DIM intheir combined
dosage form, including spectrophotometry!*2* and
HPLC™. The objective of the present study isto de-
velop smple, sensitive, rapid, accurate, preciseand cost
effective spectrophotometric method based on first
derivativeof ratio spectra(*DD) and bivariateanaysis
for smultaneousestimation of both drugsintheir com-
bined dosageform.

EXPERIMENTAL

|nstruments

Spectrophotometer: Shimadzu UV-1650 PC, dual-
beam UV-visible spectrophotometer (Japan), with
matched 1-cm quartz cells, connected to an IBM-com-
patible PC and an HP-600 inkjet printer. Bundled, UV-
PC personal spectroscopy softwareVersion 3.7 was
used to processthe absorption and the derivative spec-
tra. The spectral bandwidth was 2nmwith wavel ength-
scanning speed of 2800 nmmin™].

Materialsand reagents

All chemicasand reagentswereof andytica grade
and the solventswere of spectroscopic grade.
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Materials

Puresampleswerekindly supplied by theby Amoun
Pharmaceutical company, Cairo, Egypt Their purity
wasfoundtobe99.75+0.845 and 100.48 +0.96, for
CINN and DIM, respectively, according to thereported
spectrophotometric method*2.

Phar maceutical for mulations

Amocerebrd plustabletsBatch No. 124820, were
kindly supplied by Amoun Pharmaceutical company,
Cairo, Egypt and were claimed to contain 20 mg of
CIN and 40 mg of DIM per eachtablet.

Sandard solutions

» CINN standard solution (0.1 mgmL™") inmetha
nol.
+ DIM standard solution (0.1mgmL™") inmethanal.

Reagents

Methanol (AR Grade, S. D. FineChemicalsLtd.,
India)

Procedures
Spectral characteristicsof CINN and DIM.

Two aliquots equivalent to 140 pg of CINN and
100 pg of DIM were transferred separately from their
standard solutions (0.1mgmL %, each) into two 10-mL
volumetric flasks. Then the volumeswere completed
with methanol. Theabsorption spectraof the prepared
solutionswererecorded over the range 200400 nm
using methanol asablank.

First derivativeof ratio spectra (:DD) method
Linearity

Aliquots equivalent to (40-200ug) and (100-
450ug) of CINN and DIM, respectively were sepa-
rately transferred from their standard solutions
(0.2mgmL1, each) into two series of 10-mL volumet-
ric flasks. Each flask was compl eted to the volume
with methanol to reach the concentration range of 4
20ugmL*and 10-45ugmLfor CINN and DIM, re-
spectively. The spectraof the prepared standard so-
lutionswere scanned over therange 200400 nm and
stored into the computer. The stored spectraof CINN
weredivided (amplitude at each wavel ength) by the
spectrum of 10ugmL* of DIM. Also the stored spec-
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traof DIM weredivided by the spectrum of 14ugmL
1 of CINN. Thefirst derivative of theratio spectra
(*DD) with “A= 4 nm and a scaling factor = 1 was
obtained. Theamplitudesof thefirst derivative peaks
of CINN and DIM were measured at 232.8 and
275.5 nm, respectively. Calibration graphswere con-
structed rel ating the peak amplitudes of (*DD) to the
corresponding concentrations. The regression equa-
tionswerethen computed at the specified wavelengths
and used for determination of unknown samplescon-
taining CINN and DIM.

Bivariatemethod

The absorption spectraof 4-20 pgmL* and 10—
45 ugmL*for CINN and DIM, respectively. werere-
corded over therange 200400 nm using methanol as
ablank. Theregression equationswere computed at
A= 250 and 276 nm. The concentrations of CINN and
DIM werecal culated us ng the parametersof thelinear
regressionfunctionsevauatedindividudly for eech com-
ponent at the same wavel ength and substituting inthe
followingequations:

Cov =  max(Aapi —€ap1) tmai(easr — Aapa)
Ma-MpE; — M 1ME2
Cenn = Aapi —eapi —mpi Comn

Mag

whereA ,; andA, ., aretheabsorbance’s of Aand B
at’A, and L, respectively, e, ., and e, ,, thesum of the
interceptsof thelinear calibration at two, wavelengths
A andh, (e, = €,, *+ €;,), m, and m, the slopes of
linear regression and C isthe concentrationsin pgmL".
The accuracy of the results was checked by applying
the proposed bivariate calibration method for determi-
nation of different blind samples of pure CINN and
DIM. Theconcentrationswere obtained from the cor-
responding regression equationsfrom which percent-
agerecoverieswereca culated.

Analysisof laboratory prepared mixtures

Different |aboratory prepared mixturescontaining
differentratios(1:1,1:2, 1:2.5, 1:3, 2:1, 2:3, 2:3.5) of
CINN and DIM, respectively were prepared. The con-
centrations of CINN and DIM in the prepared mix-
tureswere cal cul ated using the corresponding regres-
sonequations.

—— Fyll Peper
Assay of pharmaceutical formulations

Twenty tabletswere accuratel y weighed and pow-
dered. A portion of the powder equivalent to 10 mg of
CINN and 20 mg of DIM wasweighed accurately into
100-mL volumetric flask; 50 mL methanol wasadded
and soni cated for 30 min, filtered, and then completed
to volumewith methanol. The solution wasdiluted to
obtain 0.1 mg mL* of standard solution. The proce-
dure of each method wasfollowed and the concentra-
tionof CINN and DIM wascd culated from the corre-
sponding regress on equations. Thevalidity of themeth-
ods was assessed by applying the standard addition
technique.

RESULTSAND DISCUSSION

Derivative-ratio spectr ophotometric method

Thederivative-ratio spectroscopy isauseful tool in
quantification of drugs. It could beused in solving the
problem of the overlapping absorption bands.

The zero-order of the absorption spectraof CINN
and DIM showssevereoverlap, Figure 2.

220,00

and dimenhydrinate 10pg/ml (
blank.

) using methanol as a

It could beapplied for smultaneousdetermination
of CINN and DIM. Thiscould be solved by applying
thezero-order of theratio spectraand thefirst order of
theratio spectraas presented in Figures 3a, 3b and 4a,
4b.

Linear cdibration graphswere obtained in concen-
tration range of 4-20 ugmL*and 1045 ugmL* for
CINN and DIM, respectively by recording the peak
amplitudesat 232.8 and 275.5 nmfor CINN and DIM,

respectively.
—  Analytical CHEMISTRY
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Figure3a: Ratio spectraof cinnarzine (4-20ug/ml) using the
spectrum of 10ug/ml of dimenhydrinate as a divisor.
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Figureda: Firg derivativeof ratio spectraof cinnarizine (4-
20 ng/ml) using the spectrum of 10ug/ml of dimenhydrinate
asadivisor

Figuredb: Firg derivativeof ratiospectraof dimenhydrinate
(10-45 pg/ml) using the spectrum of 14pug/ml of cinnarizine
asadivisor.

Theregress on equationswere computed and found
to be
1DDCINN
m
'DD,,,, =0.0364 C + 0.0373 (r = 0.9998), at 275.5
m
where!DD isthe pesk amplitudeof thefirst derivative
of ratio spectra, Cistheconcentrationin ugmL'andr
isthecorrelation coefficient.

The precision of the proposed method was checked
by theanalysisof different concentrationsof samplesin
triplicates. The mean percentagerecoverieswerefound
tobe100.22+1.383 and 99.95+0.986, for CINN and

DIM, respectively.
Bivariatemethod

Thebivariate calibration method may be competi-
tive and in some cases even superior to commonly
used derivative spectrophotometric methodsfor the
resolution of binary mixtures. The advantage of bi-
variate calibration method isitssmplicity and thefact
that derivatization proceduresare not necessary. Un-
like other chemometric techniques, thereisno need
for full spectrum information and no dataprocessing
isrequired. Calibration function was calculated (r >
0.9990), m- and e-valuesweretaken for the bivari-
ate algorithm. In order to apply the bivariate method
to theresolution of binary mixtureof CINN and DIM,
wefirst select the signals of thetwo components|o-
cated at six wavel engths: 230, 240, 250,260, 270 and
276 nm. Thecalibration curve equationsand their re-
spectivelinear regression coefficientsare obtained with
theaim of ensuring that thereisalinear relationship
between the absorbance val ues and the concentra-
tions. All the calibration curves at the selected wave-
lengths showed satisfactory linear regression coeffi-
cients(r >0.9990). The dopevaluesof thelinear re-
gression were estimated for both componentsat the
sel ected wavel engths and used for determination of
the sensitivity matrices K, proposed by Kaiser’s
method™,

Thedeterminantsof these matriceswereca culated
asshowninTABLE 1.

Thewavd ength set was sdlected for whichthehigh-
est matrix determinant valuewas obtained. For thebi-
variate determination of CINN and DIM the wave-

=0.0226 C + 0.0077 (r = 0.9997), at 232.8
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lengths 250 and 276 nm were best used. At these se-
lected wavelengths, the one-component calibration
curves were obtained in the range of 4-20 ngmL™!
and 10-45 pgmL™" for CINN and DIM, respectively.
Thelinear regression cdibration formulae used for the
bivariateagorithm arepresentedin TABLE 2.

TABLE 1: Application of Kaiser ’s method in the selection of
wavelength pair for themixtureof cinnarizineand dimenhy-

drinate: the absolute values of deter minants of sensitivity
matrices (K x10).

Mh 230 240 250 260 270 276
230 0 412 560 006 975 031
240 0 069 357 1115 1279
250 0 487 1353 1542
260 0 8.63 1041
270 0 1.6
276 0

TABLE 2: Linear regression calibration for mulae used for
thebivariatealgorithmfor cinnarizineand dimenhydrinate.

Component Calibration Equation

—— Fyll Peper

The mean percentage recoveries were
100.04+1.240 and101.47+1.121, for CINN and DIM,
respectively. The advantage of this method over the
other spectrophotometric methodsisthe ability for si-
multaneous determination of CINN and DIM in mix-
tures.

Thesdectivity of the proposed procedureswas as-
sessed by theanaysisof laboratory prepared mixtures
containing different ratios of the CINN and DIM, with
mean percentage recovery of 99.75+0.825,
100.18+0.978for CINN and DIM, respectively, by the
first derivative of ratio spectra and 100.45+1.112,
99.63+1.071for CINN and DIM, respectively, by the
bivariatemethod asgivenin TABLE 3.

The suggested methodswerefoundto bevaid and
applicablefor theanaysisof CINN and DIM intheir
pharmaceutica formulation (Amocerebrd plustablets)
with mean percentage recoveries 99.94+ 0.934,
100.61+1.142 for CINN and DIM, respectively, by
thefirst derivative of ratio spectraand 99.67+1.421,

A=250nm A=276nm 98.96+0.892 for CINN and DIM, respectively, by the
Cinnarizine A =0.0571C+0.0183  A=0.0052C-0.0001  pjvarigte method (TABLE 4). Thevadidity of the sug-
(r =0.9997) (r =0.9991) .
Simenfvaringe A =00109C+00132  A=0028C+o021  9ested methodswasfurther assessed by applying the
Y (r =0.9998) (r =0.9999) standard addition technique (TABLE 4).
TABLE 3: Deter mination of cinnarizineand dimenhydrinatein labor atory prepared mixturesby theproposed spectrophoto-
metric methods
Claimed taken 1 Ratio 'DD Bivariate
concentration (ug mL™)
Recovery % Recovery %
Dimen Cinnarizine: Di o
Cinnarizine o Dimen- hydrinate i izi Imen- i iz Imen-
hydrinate rat)i/o Cinnarizine hydrinate Cinnarizine hydrinate
232.8nm 2755 nm 250 nm 276 nm
10.00 10.00 1:1 100.51 101.45 100.97 100.04
20.00 40.00 1:2 99.78 101.47 100.88 99.60
14.00 35.00 1:25 99.54 99.77 98.16 101.07
10.00 30.00 1:3 98.96 99.17 100.43 99.40
20.00 10.00 2:1 98.68 99.07 101.20 100.67
10.00 15.00 2:3 99.75 100.31 100.05 98.10
20.00 35.00 2:35 101.05 100.01 101.45 98.55
Mean + S.D. 99.75+t0.825  100.18+0.978  100.45+1.112 99.63+1.071
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TABLE 4: Quantitativedetermination of cinnarizineand dimenhydrinatein Amocer bral plustabletsby the proposed spectro-
photometric methods

Amocer ebral DD method Bivariate method
plus Component
Tablets Found* Added Found Recovery Found* Added Found Recovery
6.00 5.98 99.67 6.00 6.01 100.17
100.05 100.25
Cinnarizine ~ 99.94= 200 805 99.86 800 802 98.50
Batch No . 10.00 9.97 ) 99.67+1.421 10.00 9.85 )
meant S.D. 0.934 99.86+0.190 99.64+0.988
124820 . . 15.00 15.28 98.96+0.892  15.00 14.91
Dimenhydrinate  100.61+ 101.87 99.40
Mean+ S.D. 20.00 20.24 20.00 20.16
mean+ S.D 1.142 2500 2487 101.20 2500 o5 42 100.80
) ) 99.48 ) ’ 101.68
100.85+1.233 100.63+1.1498

* Average of three different determinations

TABLES5: Satigtical analyssof theresultsobtained by the proposed spectrophotometric methodsand thereported method for
thedeter mination of cinnarizineand dimenhydrinatein purepowder form.

e DD method Bivariate method Reported method**?
Cinnarizine Dimenhydrinate Cinnarizine Dimenhydrinate Cinnarizine Dimenhydrinate

Mean 100.22 99.95 100.04 101.47 100.24 100.80
S.D. 1.383 0.986 1.240 1121 0.961 1.245
Variance 1.913 0.972 1.538 1.257 0.924 1.550
n 9 8 9 8 9 8
Student’s t test ~ 0.039 (2.120)** 1.610 (2.145)**  0.405 (2.120)** 1.232(2.145)**
F value 2.070 (3.410)**  1.595(3.790) **  1.665 (3.410)** 1.233 (3.790)**

* First derivative spectrophotometry for determination of cinnarizineat 243.6 nm, and 263 nm for deter mination of dimenhydrinate
using methanol as a solvent.; **the valuesin parenthesis are the corresponding tabulated t and f values at p=0.05.

TABLE 6: Assay validation par ameter sof the proposed spectr ophotometric methodsfor thedeter mination of puresamplesof
cinnarizineand dimenhydrinate.

DD; method Bivariate method
Parameter Cinnarizine Dimenhydrinate Cinnarizine Dimenhydrinate
A=232.8 nm A=275.5nm

Accuracy (mean=+ S.D.) 100.22+1.383 99.95+0.986 100.04+1.240 101.47+1.121
Specificity 99.75+0.825 100.18+0.978 100.45+1.112 99.63+£1.071
Eree;é:tggi“ iy 100.42+0.756 99.65+0.781 99.20+0.935 100.11+0.562

. - 101.05+0.630 100.22+1.016 100.35+0.981 98.85+0.945
Intermediate precision**
Linear range (pg/ml) 4-20 10-45 4-20 10-45
Slope 0.0226 0.0364 0.0571 0.028
Standard error of the Slope 0.000203 0.000277 0.000476 0.000224
I ntercept 0.0077 0.0373 0.0183 0.021
Standard error of the intercept 0.002655 0.00826 0.006218 0.006673
Correlation ( r) coefficient 0.9997 0.9998 0.9997 0.9999

*theintraday and **theinter-day mean values + standard deviations of samples of concentration of 10, 14, 20 pg/ml, 10, 15, 20 pg/
ml of cinnarzine and dimenhydrinate, respectively

Satistical analysis lessthan the corresponding theoretical ones, confirm-

Resultsof thesuggested methodsfor determination "9 g00d accuracy and excellent precision (TABLE6).
of CINN and DIM were statistically compared with

those obtained by applying the reported spectrophoto- CONCLUSION
metricmethod*?. (TABLEDS). . N .
Thecalculated t- and F-val ued® werefound to be Thework presentssimple, sensitive, and precise
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methodsfor s multaneousdetermination of CINN and
DIM intheir combined dosageform. Thereagentsused
inthe proposed methods are cheap and readily avail-
able So, the proposed methods could be used in rou-
tineand quality control analysisof thecited drugsin
pharmaceutical formulationwithout any interferencedue
totheexcipients.
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