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ABSTRACT

A binary mixture of pipenzlate bromide and phenobarbitone was determined
by HPL C method using 0.05 M ammonium dihydrogen phosphate/acetoni-
trile/methanol (7:12:1, by volume) asthe mobile phase with UV detection at
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220 nm over concentration ranges of 10-90 pg. ml*and 1-80 pg. ml™* with
mean percentage accuracies 99.90 + 0.62 and 100.30 + 0.92 for pipenzlate
bromide and phenobarbitone, respectively. The suggested procedure was
checked using laboratory prepared mixtures and was successfully applied
for the analysis of their pharmaceutical preparation. The method retained
its accuracy and precision when applying the standard addition technique.
The results obtained by applying the proposed method were statistically
analyzed and compared with those obtained by the manufacturer method.
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INTRODUCTION

Pipenzolate bromide, 1-Ethyl-3-[(hydroxy-
diphenylacetyl) oxy]-1-methyl pi peridinium bromide¥,
Figure 1. It isquaternary ammonium antimuscarinic
agent with periphera actionssimilar to those of atro-
pine. Itisused asadjunct inthetrestment of gastrointes-
tind disorderscharacterized by smooth musclespasm@.
Theliterature survey reved sfew methodsfor determi-
nation of pipenzolate bromideal one®4, in combined
mixturewith phenobarbitone>® or chlordiazepoxide’®
including HPLC®, capillary el ectrophoresig*, colori-
metric methodd>® and spectrophotometric methodg ™.,

Phenobarbitone, 5-ethyl-5-phenyl-2,4,6(1H,3H,
5H)-pyrimidinetrione, Figure 1, isahypnotic drug used
as sedative and anti convul sant agent!¥.

Severa methods have been reported for the deter-

mination of phenobarbitonea one, inbiological fluids
andin pharmaceuticd preparationsincluding HPLC*
13 spectrophotometric method!*®!, chemometric
method™2, thin layer chromatography!#, gas chroma-
tography with mass spectrometry!™ and capillary €l ec-
trophoresig1617,
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Figurel1: Chemical structure of pipenzolate bromide and
phenobarbitone
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Pipenzol ate bromideispresent incombinationwith
phenobarbitonein thedrug formulation named “Babytal
drops”. Phenobarbitone is added to potentate the spas-
molytic action of pipenzolate bromide, to sedatethe
child and to relive anxiety which usually associates
calics.

Only two colorimetric methods®® areavailablefor
determination of pipenzolate bromidein presence of
low concentration of phenobarbitone. No methodis
availablefor simultaneous determination of thetwo
drugs. So therewas aneed to develop simpleand ac-
curate method for their determination in combination.
The purpose of thisstudy wasto determineboth drugs
concurrently by smple, rapid and selective HPLC as-
say for qudity control and routineanalysis.

EXPERIMENTAL

Apparatus

The chromatography was performed on aAgilent in-
strument, Modd Agilent 1100 seriesU.S.A., equipped
with avariable- wavel ength detector and a20-pul vol-
umeinjectionloop. Zorbax ODS (5 um, 25 cm x 4.6
mm [.D.) columnwasused as stationary phase.

Materials
Puresamples

Pipenzol ate bromide and phenobarbitone, work-
ing standards, were kindly supplied by KahiraPharm.
and Chem. Ind. Co., Cairo, Egypt. Their purity was
found to be 100.88 + 0.44 % and 100.34 + 0.76%,
respectively, according to manufacturer' smethod 81,

Market samples

Babyta drops(KahiraPharm. and Chem. Ind. Co.,
Cairo, Egypt). Eachoneml contains4 mgof Pipenzolate
bromideand 6 mg of phenobarbitone.

Chemicalsand reagents

Ammonium dihydrogen phosphate (E- Merck,
Darmstadt, Germany) wasof pureandytica grade, de-
ionized water, methanol and acetonitrile (E- Merck,
Darmstadt, Germany) wereof HPLC grade.

Sandard solutions
Sock solutions
Pipenzolate bromide (1) and phenobarbitone (11)

Hnalytical CHEMISTRY o

stock solution (1.0 mg. ml~') each were prepared by
weighing accurately 100 mg of (1) and 100 mg of (I1)
powder into two separate 100-ml measuring flasks. 50
ml of methanol was added, shacked for few minutes
and completed to volume with the same solvent.

Working solutions

5 ml of the stock solutions of (1) and (I1) were
transferred intwo separate 50-ml measuring flasksand
diluted tothemark with methanol to get afina concen-
tration of (100 ug. ml2) of (1) and (11).

L abor atory-prepared mixtures

Aliquot 3,4, 5, 6,4, 4ml of (1) fromitsworking
solution (100 pg. ml) weretransferred into aseries of
10-ml messuringflasksand diquot 6, 6, 6, 6, 5, 7 ml of
(1) usingitsworking solution (100 pug. m1?) wereadded
to thesameflasks, compl eted to volume with methanol
andmixedwdll.

Procedures
Linearity

Accurate aiquot equivalent to 100-900 ug of (I)
fromitsworking solution (100 pug. ml?) and aliquot
equivalent to 10-800 ug of (1) from its working solu-
tion (100 pg. ml?) weretransferred into two separate
set of 10-ml measuring flask and completed to volume
with methanol. Using anAgilent instrument, the chro-
matogramwasrecorded under thefollowing instrumen-
tal parameters. flow ratewas 1 ml min? at ambient tem-
perature and the e luent was monitored at 220 nm. The
separation was doneon aC18 column 0.05M ammo-
nium dihydrogen phosphate: acetonitrile: methanol
(7:12:1, by volume) as amobile phase. Calibration
curvesfor both pipenzolate bromide and phenobarbi-
tone were plotted and the corresponding regression
equationswereca culated.

Assay of labor atory-prepar ed mixtures

The chromatographic conditionswereapplied for
each |aboratory-prepared mixture and the concentra-
tions of pipenzol ate bromide and phenobarbitonein
these mixtureswere cal culated by substitutinginthe
regress on equations.

Application to pharmaceutical preparation
(Babytal drops)
Accurate aliquot of 1 ml from the mixed con-
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tents of 2 Babytal drops, equivalent to 4 mg
pi penzol ate bromide and 6 mg phenobarbitone, was
transferred accurately to a 100-ml measuring flask
and compl eted to the volume with methanol and ana-
lyzed according to instrumental parameters as under
linearity.

RESULTSAND DISCUSSION

New methodsfor smultaneousdetermination of two
or morecompoundsin the samesample, without previ-
ouschemical separation, areawaysof interest.

Thiswork isdevoted for thes multaneous determi-
nation of pipenzol ate bromide and phenobarbitonewhich
areavailabletogether intheform of drops. However,
by reviewing theliterature concerned the determination
of (1) and (I1) in mixture, it wasfound that no literature
wasreported for amultaneous determination of thetwo
drugs. Therefore, theaim of thiswork wasto develop
smpleandytica method for the smultaneous determi-
nation of two drugs. Thiswasachieved usng HPLC
method.

To optimizethe proposed HPLC method, dl of the
experimental conditions were investigated. For the
choice of the stationary phase, reversed-phase separa-
tion was preferred to normal phase due to the draw
backsof thenormal phase, e.g.: hydration of sllicawith
water which can cause pesk tailing.

Concerning themobilephase, different sysemswere
tried for chromatographic separation of the two com-
ponents by combining homogenous design and sol vent
polarity optimization. Thebest resolution wasachieved
when using amobile phase consisting of 0.05M am-
monium dihydrogen phosphate:acetonitrile:methanol
(7:12:1, by volume) which gave abetter resolution and
sengitivity of both drugs, Figure2.

System suitability testsof HPL.C method show good
resolutionfor thetwo drugs, TABLE 1

Linear relation was obtai ned between peak area
and the concentration of thetwo drugsin therange of
(10-90 pg. ml* and 1-80 pg. ml™) for pipenzolate bro-
mide and phenobarbitone, respectively.

Thelinear regressi on equationswere computed and
foundtobe:

Y =2.0256X —0.1594

Y =2.813X +21.096

r =0.9999 (for pipenzolatebromide)
r =0.9999 (for phenobar bitone)

—— Fyll Peper

Where Y isthe areaunder the peak, X isthe concentration in
ug. mltandr isthe correlation coefficient.

| ()
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Time
Figure2: HPL C chromatogram of 40 pg.ml* pipenzolate
bromide(1) and 60 pg.ml* phenobar bitone(2).

TABLE 1: Satistical analysisof the parametersrequired for
system suitability test of HPL C method.

Obtained value
!
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Resolution (R) 3.47 R>0.8
. T=1for atypical
T (Tailing factor) 125 1 symmetric peak
o (relative
retention time) 1.56 >1
K (column capacity) 453 8.86 1-10 acceptable
Increases with
N (column efficiency) 174156 971.19 efficiency of the
separation

The smaller the value,
0.0143 0.0257 the higher the column
efficiency

HETP

Results obtained by applying HPLC procedure
showed that pi penzol ate bromide and phenobarbitone
can be ssimultaneoudly analyzed in the prepared mix-
tureswith mean percentage recoveriesof 99.40+ 0.45
and 100.40+0.39, respectively, TABLE 2.

The proposed method has been applied to assay
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TABLE 2: Deter mination of pipenzolate bromide and
phenobarbitonein laboratory—prepared mixtures by
HPL Cmethod.

Pipenzolate bromide Phenobarbitone

M ,I\)l(gj re Ctlglkrgned Foundr*1 Recovery Ctlglkrgned Foundi*1 Recovery
pg.ml™ pg. ml % pg.ml™ pg. ml %
1 30 29.763 99.21 60 60.348  100.58
2 40 39.788 99.47 60 60.594  100.99
3 50 50.115  100.23 60 60.294  100.49
4 60 59.394 98.99 60 60.108  100.18
5 40 39.772 99.43 50 50.180  100.36
6 40 39.628 99.07 70 70.056  100.08
Mean 99.40 100.40
+S.D.% +0.45 +0.39

* Average of four determinations.

pipenzol ate bromide and phenobarbitonein Babytal
drops. Thevalidity of the suggested procedures was
further assessed by applying the standard addition tech-
nique, TABLE 3.

TABLE 3: Application of standar d addition techniquetothe
analysisof pipenzolatebromideand phencbar bitonein babytal

dropsby proposed HPL C method.

Babytal drops Found* Pureadded Purefound* Recovery
(batch no. % pg. ml? pg. ml? %
0460310)

10 9.972 99.72
Pipenzolate 99.57 20 20.032 100.16
bromide +0.49 30 29.823 99.41
40 40.152 100.38

Mean =+ S.D. % 99.92+0.44
10 10.064 100.64
Phenobarbitone 100.24 20 20.012 100.06
+0.39 30 30.081 100.27
40 39.916 99.79

Mean+S.D. % 100.19+0.36

* Average of four determinations.

A statistical comparison of the resultsobtained by
the proposed method and the manufacturer procedure
that depends on colorimetric determination of
pipenzolate bromideand U.V. spectrophotometric de-
termination of phenobarbitone*® for puredrugsisshown
inTABLE 4. Thevaluesof thecalculated t and F are
lessthan thetabul ated ones, which reved sthat thereis
no significant difference with respect to accuracy and
precision between the proposed method and the manu-
facturer procedure.

The results of assay validation of the proposed
method show that the methods are accurate, precise,
specific and rugged according to RSD% of intraday
and interday determinations, TABLEDS.

TABLE 4: Satistical analysisof theresultsobtained by the
proposed HPLC method compared with manufacturer
method™ for the analysis of pipenzolate bromide and
phenobar bitone.

Theproposed HPLC method ~ Manufacturer method*®

Values Pipenzolate ) Pipenzolate )
bromide Phenobar bitone bromide Phenobar bitone
Mean 100.48 100.30 100.88 100.34
+S.D. % +0.54 +0.92 +0.44 +0.76
N 6 6 5 5
Variance 0.292 0.846 0.194 0.578
t
(2.262)* 1.326 0.078
F
(5.19)* 1.503 1.464

* The values in parenthesis are corresponding to the theoreti-
cal valuesof t and F at (p = 0.05).

TABLE5: Validation of theresultsobtained by applyingthe
proposed HPLC method for the analysis of pipenzolate
bromideand phenobarbitone.

Parameters PipenZ(_)Iate Phenobarbitone
bromide
Range 10-90 pug. ml* 1-80 pg. ml™*
Slope 2.0256 2.813
Intercept -0.1594 21.096
Mean + S.D. % 100.48 + 0.54 100.30 + 0.92
Correlation
Coefficient (1) 0.9999 0.9999
RSD % 0.83-0.54 0.55-0.98
RSD Y% 0.39-0.71 0.48-0.73

*ab|ntraday and interday (n=4) relative standard deviations of
samples of concentrations (20,50 pg. ml?) of pipenzolate
bromide and phenaobarbitone, respectively.

CONCLUSION

The proposed procedure suggested that, it could
be applied for the simultaneous determination of
pi penzol ate bromideand phenobarbitone. Moreover,
themethod israpid, sensitive, selectiveand could be
used inroutineand quality control andysis.
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