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ABSTRACT

Simple and rapid spectrophotometric procedureswere established for quan-
tization of biperiden hydrochloride (BPN) and chlorphenoxamine hydro-
chloride (CPA). The procedures are based on the reaction between the
examined drugsBPN and CPA and picric acid (1), alizarin (11), bromothymol
blue (111) and chlorophenol red (1V) producing ion-associateswhich can be
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measured at the optimum wavel ength. The optimization of the reaction con-
ditions was investigated. Beer’s law is obeyed in the concentration ranges
7.8-122.9 ugml?1. Themolar absorptivity, Sandell sensitivity are also calcu-
lated. The correlation oefficient was | Y0.9998 (n = 4) with arelative stan-
dard deviation (R.S.D.) jU1.35 for four determinations. The methods are
successfully applied to determine of BPN and CPA in pharmaceutical for-

mulations. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Biperiden hydrochloride (BPN) is a-
Bicyclo[2.2.1] hept—5-en—2—yl-a-phenyl-1—
pi peridinepropanol . Chlorphenoxaminehydrochloride
(CPA) is 2- [1 - (4 - Chlorophenyl) - 1 —
phenyl phenylethoxy] -N,N-dimethylethanamine. They
areaweak peripheral anticholinergic®2. agent. It has,
therefore, someantisecretory, anti spasmodic, mydri-
atic, and anti histaminic effects. Themechanism of ac-
tion of centrally active anticholinergic drugssuch as
BPN, CPA areconsidered to relateto competitive an-
tagonism of acetylcholineat cholinergic receptorsinthe
corpus striatum, which then restores the balance® 4.
Severa methods have been applied for thedetermina
tion of biperiden hydrochloride and chlorphenoxamine

hydrochlorideindosageformsandinbiologica fluids.
Thedifferent techniquesusad inthisactioninc ude Spec-
trophotometry™™, High Pereformance Liquid Chroma:
tography!™, Gas Chromatography!®, Polarography!?,
and cyclic voltammetery19,

Thechemical structureof thestudied drugs

a-Bicyclo[2.2.1]hept—5—en—2—yl-a-phenyl-1-piperidine
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2-[1-(4-Chlor ophenyl)-1-phenylphenylethoxy]-N,N-
dimethylethanamine
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CHLORPHENOXANMINE
EXPERIMENTAL
Apparatus

The spectral measurements were carried out by
using U.V visblediodearray (Hewlett Packard-model
8452A) withal0mm quartz cdl.

Reagents

Picricacid 2,4,6tri nitro phenol (1), Alizarin 1,2 di
hydroxy anthraquinone (1), bromothymol blue 3,3
dibromothymol sulphonaphthaein (111) and chlorophe-
nol red 5,5- dichlorophenol sulphongphthden (1V) were
Merck products. A stock solution (1jA 102 M) was
prepared by dissolving the appropriateweightsof | and
[l indoubly distilled water, whilelll and 1V weredis-
solved intheleast volume a cohol then completed by
digtilled weter. Biperiden hydrochl oride (provided from
KahiraPharm company Egypt), chlorphenoxaminehy-
drochloride (provided from Eipico company Egypt).
Andtheir pharmaceutica formulation (i.e. Akiniton 2
mg, and aleregex tablets).

General procedure

Into 50 ml separating funnel, 5ml of (1 jA 103 M)
of I, Il, Il and IV were added by pipette, different
volumesof solution containing (1 jA103M) of drugsof
BPN and CPA were added and the volume was made
upto 10ml with distilled water . Theformedion-asso-
ciateswasextracted with 10 ml chloroform by shaking
for two minutes and alowed to separates into two
phases. Theorganiclayer wascollected and dried with
anhydrous sodium sulphatethen completeto 10 ml chlo-
roform. Theabsorbance of the extract was measured
at the recommended wavelength as recorded in
TABLE.1 against reagent blank preparedinthe same
waly without addition of the examined drugs. All mea-
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surements were carried out at room temperature (25
iA 2°C).
Application tovariousdosageforms

At least Stablets of thedrug wereweighed into a
small dish, powdered and mixed wdll. A portion equiva-
lent to 100 mg wasweighed and dissolved in 100 ml
water, shakenwell andfiltered through afilter paper to
giveclear solution. The clear solution wasdiluted to
250 ml with water in a250 ml calibrated flask. The
drug content of this solution wasobtained by applying
the general procedureto aliquot containing different
volumesof solution containing of (1 jA 103M) drugs
asdescribed above.

Soichiometricreationship

Job’s method of continuous variation was em-
ployed, of (1 jA 10 M) standard solution of BPN,
CPA and of (1 jA 10° M) solution of reagents (I-IV)
wereused. A seriesof solutionswerepreparedinwhich
thetotal volumeof drug and reagent was kept constant
at 5.0 ml. Thereagentswere mixed in various propor-
tionsand diluted to volumein 10 ml calibrated flask
with the gppropriate sol vent following the above men-
tioned procedures.

RESULTSAND DISCUSSION

Severd parameters such asreagent concentration,
sequenceof addition, effect of extracting solvent, effect
of pH, effect of time, were optimized to achieve high
sengitivity, stability and reproducibleresults.
Optimization

Most favorable conditions were examined to
achievemaximum colour intendty inthequantitativede-
termination of theexamined drug (BPN and CPA). The
absorption spectra of BPN and CPA and their ion-
associateswith picricacid, alizarin, bromothymol blue
and chlorophenol red under the optimum conditionsare
recorded in TABLE 1. The absorption band of BPN
and CPA ion-associates are located at 418, 422, 420,
and 415 nm, 418, 428, 421 and 422 nm with reagents
(I-IV), respectively. However, in all instances, the ab-
sorbancewas measured at those /Emax against reagent
blank; theinfluence of each of thefollowing variables
onthereactionwastested. Figure(1,2).
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TABLE 1: Characterigicsand analytical data of BPN and CPA ion-associateswith (I —IV) reagents.

BPN CPA
Parameters
| I AV | I 111 v
A max (nm) 418 422 420 415 418 428 421 422
R 17.56- 17.56- 8.8- 15.8- 15.8-
Beer’s law up to (nug/mL) 1229 1229 616 8.8-61.6 110.6 1106 7.9-553 7.9-55.3
?"C?r']ala apsorpitivity (e) [Lmol™ g 35010¢  033x10*  05x10 05310° 0.36x10'  03x10°  0.96x10° 0.49x10°
Sandell sensitivity [pg cm™?] 0.083 0.094 0.062  0.059 0.097 0.11 0036 0.071
Regression equation*
Intercept 0.001 0.046 0.045 0..03 0.032 0.025 0.010 0.054
Slope 0.012 0.014 0.016 0.018 0.011 0.009 0.016 0.016
Correlation coefficient® 0.9999 0.9999 0.9987 0.9996 0.9998 0.9997 0.9997 0.9996
"A = a+bc wherecisthe concentration pg/mL
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Figurel: Absor ption spectraof BPN ion-associateswith AR,
PA,CPR,and BTB
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Figure?2: Absor ption spectraof CPA ion-associateswith AR,
PA, CPRand BTB.

Effect of theextracting solvent

Thepolarity of the solvent affectsboth extracting
efficiency and absorptivity of theion-associates. Vari-
ouswater —immiscible organic solvents were used (me-
thylene chloride, chloroform, benzene, n-hexane, cy-
clohexaneand diethyl ether). Themost convenient sol-
vent found to give the maximum colour intensity and
extracting power of ion—associates was chloroform for

pH
Figure3: Effect of pH on BPN ion-associateswithAR, PA,
CPRandBTB.
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Figure4: Effect of pH on CPA ion-associateswith AR, PA,
CPRandBTB

BPN and CPA. The study reved ed that avolumeratio
of 1-1 (agueous— organic) was the most suitable for
theion—associates extraction.

Effect of thereagent concentration

Theeffect of reagent concentration wastested by
using varying amountes 1-5ml of (1 jA 102 M) solu-

— a%a['yttaa[’ CHEMISTRY
A ndian ﬂoawal



52 Biperiden and chlorphenoxamine in various dosage forms by spectrophotometry

ACAIJ, 11(2) 2012

Full Paper
TABLE 2: Evaluation of accur acy of theproposed method for

deter mination of BPN and CPA.
lon- Pure solution Tablets
associates (ng/mL) (ng/mL)
Taken Found Recoc/rvery Taken Found Recogvery
0 0
20 20.08 1004 20 1970 9850
BPN-| 30 2980 9933 30 2055 9850
40 4010 10025 40 3950 98.75
50 50.04 10008 50 4945 98.90
20 2005 10025 20 1965 98.25
30 2990 99.66 30 2945 9816
BN 40 40.02 10005 40 39.60 99.00
50 49.80 99.60 50 4955 99.10
20 1995 99.75 20 20.05 100.25
30 3004 10010 30 29.60 98.66
BEN-II 40 3985 99.62 40 3955 9887
50 50.04 10008 50 49.60 99.20
20 2001 10005 20 1985 99.25
BPN-IV 30 2995 99.83 30 2950 9833
40 40.09 10022 40 4010 100.25
50 49.90 99.80 50 49.65 99.10
20 198 99.25 20 1987 99.36
30 2990 99.66 30 2995 99.83
CcPA 40 3992 99.80 40 3993 99.84
50 4975 99.50 50 50.14 100.28
20 1990 9950 20 20.04 100.2
30 2995 99.83 30 2088 99.60
cPadl 40 3980 99.50 40 3970 99.25
50 4975 99.50 50 49.84 99.68
20 20.02 1001 20 1978 98.90
30 2980 99.33 30 30.08 100.03
cPadl 40 4010 10025 40 3955 98.87
50 4990 99.80 50 50.04 100.08
20 20.08 1004 20 1985 99.25
CPALIV 30 2995 99.83 30 2980 99.33
40 40.05 10012 40 40.08 100.20
50 50.04 10008 50 4944 98.88

tion pf BPN and CPA. Theresult showsthat 2.5 ml of
(1 jA 103 M) solution of the reagent (I — IV) were
sufficient to achieve the maximum absorbancevaue.
Effect of pH

Theeffect of pH on theformation of ion—associ-
ates was studied using stock solution of sodium hy-
droxideand hydrochloricacid (0.5M).5ml of (2 jA
103 M) of reagent was mixed with 1ml (5 jA 104 M)

of drug solution and adding drops of HCl or NaOH to
adjust pH then thevolumewasmade up to 10 ml with
distilled water. The optimum pH rangefor BPN and
CPA was2- 6 pH for (I-1V) reagents, respectively.
Figure (3, 4).

Effect of temperature

Theeffect of temperature on theformation and sta-
bility of ion—associates was studied by measuring the
absorbance of theextracted ion-associates at tempera-
ture range form 25-70°C. The results show that the
ion-associ ateswereformed almost instantaneoudly at
room temperature (25 + 2 2C) and remain constant up
t045°C for reagents I-IV. Figure (5, 6).

Effect of time

Theeffect of time on theformation and stability of
Ion—associates was studied by measuring the absor-
bance of theextracted ion-associates at increasing time
intervals. Theresultsshow that the devel oped color re-
mained stablefor 14 hr. withreagentsfrom| - 1V after
theseintervas, dight decreasein color intengity occurred
Figure(7, 8).

Effect of sequence of mixing

The optimum sequence of mixing was (reagent-
drug—solvent). For production the highest colour in-
tensity and shortest time for maximum absorbance,
while other sequences needed longer timein addition
tolower stability.

Thestoichiometry of theion—associates
The stoichiometry of theion-associates formed
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Figure5: Effect of temperatureon the stability of BPN ion-
associateswith AR, PA, CPR,and BTB.
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Figure6: Effect of temperatureon the stability of CPA ion-
associateswith AR, PA, CPR and BTB.
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Figure7: Effect of timeon the stability of BPN ion — associ-
ateswithAR, PA, CPR, BTB.
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Figure8: Effect of timeon thestability of CPA ion — associ-
ateswithAR, PA,CPR, BTB.

between drugs under investigation and reagents (1
IV) wasinvestigated by applying the continuousvaria-
tion method*¥ and molar ratio method*2. Figure (9,
10, 11, 12) Theresult indicatesthe existence of [1:1]
chargetransfer complex at adefinite /Emax recorded
iNnTABLE 1.
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Figure9: Continuousvariation of(BPN) ion-associateswith

AR,PA,CPRand BTB.
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Figure10: Continuousvariation of CPA ion-associateswith
AR, PA,CPRand BTB.
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Figurell: Molar ratio of BPN ion-associateswith AR, PA,
CPRandBTB

Interference

Nointerferencewasobservedin the determination
of BPN and CPA with different reagents (I-1V) in the
presence of different additives such aslactose, glyc-
erol, propylene glycol, sugar and starch. Which are
present initspharmaceutica preparations.
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TABLE 3: Satigtical treatment of data obtained for BPN and CPA applying the proposed methodsin comparison with the

Phar amacopial method
Pharamacopial
Par ameter s methodp | I 1 W
Pure solution
(BPN)
X+SD 100.06+0.87 99.99+0.91 99.89+0.99 99.87+0.85 99.97+1.4
n 3 4 4 4 4
t value* 0.28 0.58 1.17 2.1
F value 1.82 252 2.27 1.74
Tablets (BPN)
X+SD 100:+0.92 98.66+0.93 98.62+0.95 99.24+0.88 99.22+1.38
n 3 4 4 4 4
t value* 0.57 1.42 1.04 0.90
F value 1.56 1.82 2.25 1.96
Pure solution
(CPA)
X+SD 100.06+0.9 99.55+1.04 99.58+1.09 99.87+1.23 100.01+1.4
n 3 4 4 4 4
t value* 0.28 0.58 1.17 2.1
F value 1.82 2.52 2.27 1.74
Tablets CPA))
X+SD 100.02+0.80 99.82+0.98 99.68+0.95 99.47+1.25 99.40+01.44
n 3 4 4 4 4
t value* 1.89 1.05 1.76 2.58
F value 1.38 1.57 1.27 1.09
Theoretical value at 95% confidence level.
n: number of replicates
b o« ar  betweenboth asshownin TABLE 3. Four replicate
0.9 1 —a—pa  Oetermination at different concentration levelswerecar-
0-8 7 . & « o« o —CPR riedouttotesttheprecisionof themethod. Therecov-
g -l d ~BT®  eriesin the range (98.16- 100.4 %)as in TABLE 2,
‘E 0:5 | reflecting high accuracy of theresults inadditiontohigh
§ 0. precisionindicated by very low va uesof standard de-
0.3 - viation. Theperformance of the proposed method was
024 assessed by cal culation of t and f tests compared with
0.1 - the Pharamacopid method!** *4. M ean valueswere ob-
0 . . . . tained with student’s t and f'testes at 95% confidence
0 0.5 1 1.5 2

Molar ratio [DV[R]
Figurel2: Molar ratio of CPA ion-associateswith AR, PA,
CPRand BTB.

VALIDATIONOFTHEMETHOD
Results obtai ned were compared with those of the

official methods. Thestatistical trestment of obtained
resultsrevea ed that thereisno significant difference

level for five degrees of freedom werein the accepted
vaues.

CONCLUSIONS

The proposed method for the estimation of
bi peredien and chlorphenoxaminehydrochlorideswith
different reegents(I-1V) in pharmaceutical preparations
was successfully applied to various dosageforms, the
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resultsarerecordedin TABLE 1 compared statisticaly
withtheofficia methodg* 4. High recoveries, highac-
curacy, in addition to the high precision indicated by
very low vauesof rdativestandard deviations®™. This
finding indicatesthat the proposed methods are suc-
cessful. Also thismethod isapplicableto widerange of
concentration, lesstime consuming and needssmple
reegentswhich areavail able, thusoffering an economic
method for routine determination of thecited drugs.
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