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ABSTRACT KEYWORDS
Four simple, sensitive and reproducible spectrophotometric methods for Pipazethate hydrochloride;
the determination of some Anti-tissuve drugs, pipazethate hydrochloride Dextromethorphan
(PiCl), dextromethorphan hydrobromide (DEX) and butamirat citrate (BT) in hydrobromide;
bulk samples and in pharmaceutical formulations are described. The first Butamirat citrate;
and second methods, are based on the charge-transfer complex formation DDQ;
of DEX and BT asn-donorsand 2,3-dichloro-5,6 dicyano-p-benzoquinone p-CA;
(DDQ) or p-chloranilic acid (p-CA) as t-acceptorsto give highly coloured Ammonium vanadate;
species. The coloured products are measured spectrophotometrically at Alizarinred S.

465 and 462 for DEX and BT, respectively using DDQ (Method A) and at
530 and 525 nmfor DEX and BT nm, respectively using p-CA (Method B).
Thethird method is based on the oxidation of the studied drugswith ammo-
nium metavanadate in sulphuric acid medium resulting in the devel opment
of agreenish blue colour at 759, 765 and 766 nm for PiCl, DEX and BT,
respectively (Method C). The fourth method is based on the formation of
an ion-association complex with alizarin red S as chromogenic reagentsin
acidic medium, which is extracted into chloroform. The complexes have a
maximum absorbance at 425 and 428 nmfor DEX and (PiCl or BT), respec-
tively (Method D). Regression analysis of Beer-Lambert plots showed a
good correlation in the concentration ranges of 20-240ug ml* for DDQ
(Method A), 30-360pg mL for p-CA (Method B), 0.05-0.6 mg mL for am-
monium metavanadate (Method C) and 2.0-24ug mL™ for alizarin red S
(Method D). For more accurate analysi s, Ringbom optimum concentration
ranges were calculated. The molar absorptivity, Sandell sensitivity, detec-
tion and quantification limits were calculated. Applications of the proce-
dures to the analysis of various pharmaceutical preparations gave repro-
ducible and accurate results. Further, the validity of the procedures was
confirmed by applying the standard addition technique.

© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION suppressesirritativeand spasmodic cough by inhibiting

theexcitability of the cough center and the periphera

Pipazethate hydrochloride (PiCl), 10H-pyrido[3,2-  neurd receptorsintherespiratory passage. Theresponse
b][1,4]benzothiadiazine-10-carboxylic acid 2-(2- tothedrugtakesabout 10-20 min and lasts for 4-6 h
pi peridinoethoxy)ethyl ester™™ isabronchodilator that  (SCHEME 1). Pipazethate has been determined using
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SCHEME 1: Chemical structureof thedrugsunder sudy

alimited number of techniquesincluding spectropho-
tometry!z®, TLC", HPLC®, Conductimetry®® and
ISEMY. PiCl wasused in determination of Mo (V1) in
aloy stedsand soil samples™.

Dextromethorphan hydrobromide (DEX), [(+)-3-
Methoxy-17-methyl-9a, 13a, 14a-morphinan
hydrobromide monohydrate] isacough suppressant,
used for therelief of non-productive cough; it hasa
central action on the cough centrein the medul|a*2
(SCHEME 1). Different methodsreported for the de-
termination of DEX inthebulk drug, inthedosageforms
with other drugsin cough-cold productsandin biologi-
cal samples. HPLC have been reportedi314, spectro-
photometry™*9, thefirst and second-derivativetechnique
UV-spectrophotometry!*>18, capillary el ectrophore-
Si §19,20], GC[Zl] and LC[22,23].

Butamirate citrate, 2-(2-diethylaminoethoxy)ethyl
2-phenyl butamiratedihydrogencitrate (BT), iswidely
used asacentral cough suppressant#1, Thedrugis
not described officialy in any pharmacopoeia. A litera:
ture survey revelsthat afew previousmethodsare de-
scribed intheliterature referring to both therelative
biocavailability of different butamirate citrate prepara:
tionsafter singledose ora administration?, the deter-
mination of compound using an optical compensation
method?” and determination of butamirate citratein
cough preparations by derivative UV spectrophotom-
etry and HPLC%!,

Inthe present investigation, weinvestigatethe de-
velopment of three accurate, reproducible and ad-
equatdly sengitive spectrophotometric methodsfor de-
termination PiCl, DEX and BT based on theformation
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of charge-transfer complex of DEX and BT with 2,3-
dichloro-5,6 dicyano-p-benzoquinone(DDQ) (Method
A) and p-chloranilic acid (p-CA) (Method B), onthe
oxidation of thethree studied drugswith Ammonium
vanadatein sulphuric acid medium (method C) and on
theformation of ion-associ ation complexesbetween the
three studied drugsand alizarin red S under reaction
conditionsused (method D). The proposed methods
have been successfully appliedin pureand in pharma:
ceutical formulationsand favorably comparablewith
thoseof theofficia or reported methods.

EXPERIMENTAL

Apparatus

All the absorption spectral measurements were
madeusing Kontron 930 (UV-Vis ble) spectrophotom-
eter (German) with scanning speed 200 nm/min, and
band width 1.0 nm equipped with 10 mm matched
quartzcdls.

HannapH-meter instrument (Portogdl ) (HI: 9321)
was used for checking the pH of acetate buffer solu-
tionsof pH values 2.50-5.6 were prepared asrecom-
mended previoudy?9.

Material and reagents

All chemicdsused wereof anayticd grade, and dll
of the solutionswerefreshly preparedin doubly dis-
tilled weter.

Materials

¢ Puregrade pipazethate hydrochloride and its phar-
maceutical preparations (Selgon, tablets20 mgand
drops40 mg/ml) were provided by the Egyptian In-
ternational Pharmaceutical Industries Company
(EIPICO), Egypt.

e Pure Dextromethorphan HBr (DEX) and its phar-
maceutica preparations, Tusslar tablets(10 mg) and
Tusslar drops(1.0g DEX /15mL) kindly supplied
by KahiraPharm. & Chem. Ind. Company, Egypt.

¢ Puregrade butamirat citrate and its pharmaceutical
preparations (Sinecod, drops5 mg/ml)waskindly
donated by NORVATISPHARMA S A.E., Egypt,
under licencefrom Norvatis Consumer Health SA,
Nyon, Switzerland.
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Sandard solutions
For methodsA and B

Standard stock solutionsof DEX and BT werepre-
pared by dissolving 50 mgin 5.0 mL acetonitrileand
thevolumewasdiluted to themark ina100 mL cali-
brated flask with the same sol vent.

For methodsC and D

Stock solution of PiCl, DEX and BT (1.0 mgml™)
wasfreshly prepared by dissolving 100 mg of pure ma-
teria in20 ml bidistilled water and completed to 100
ml with bidistilled water in 100 ml calibrated flask.
Working sol utionswere obtained by further dilution of
thestock solutionswith water.

Reagents

— 2,3-dichloro-5,6 dicyano-p-benzoquinone (DDQ),
2 mgmlt (Merck-Schuchardt, Munich, Germany)
andp-CA, 4mgmi (Fluka, Switzerland) and (5x10
3M) from both reagentsin acetonitrileand the solu-
tionswerefreshly prepared (daily).

— Ammonium metavanadate, 3% w/v solution, pre-
pared by dissolving 3gmin boiling 50% v/v sulphuric
acid and diluting to 100 mL withthe same solvent.

— Alizarin red S, 3,4-dihydroxy-9, 1-dioxo-2-an-
thracene sulfonic acid (1). A stock solution (2x 102
M) was prepared by dissolving the appropriate
weightsof ARSin doubly distilled water. Chloro-
form (Aldrich).

General procedures
MethodsA (Using DDQ)

Aliquotsof the standard solutionsof DEX and BT
containing (0.2-1.8) and (0.2-2.4 mg) of DEX and BT,
respectively weretransferred intoina10-ml calibrated
flask. Add 2 ml 0.25% of reagent solution and heatina
water-bath at 60 + 2°C for 10 and 15 min for DEX
and BT, respectively. Cool and then diluteto volume
with acetonitrile and measure the absorbance at 465
and 462 nm for DEX and BT, respectively against a
reagent blank prepared in the same manner.

MethodsB (Using p-CA)

Aliquotsof thestandard solutionsof DEX and BT
containing (0.4-3.6 mg) and (0.3-2.7 mg) of DEX and
BT, respectively weretransferred intoina10-ml cali-

—= Fyll Paper

brated flask. Add 2.5 and 3 ml 0.25% of reagent solu-
tion and heat inawater-bath a 60+ 2°C for 10 min for
DEX and BT, respectively. Cool and thendiluteto vol-
ume with acetonitrile and measure the absorbance at
525 and 530 nm for DEX and BT, against areagent
blank prepared inthe same manner.

Methods C (Usingammonium metavanadate)

Aliquotsof standard solution equivalent to 0.5-5.0
mg DEX, 1-6 mg PiCl and 0.5-4.5mg BT weretrans-
ferredintoalOmL volumetricflask. 3and 2 mL of 3%
w/v ammonium metavanadate for DEX and (PiCl or
BT), respectively wereadded followed by 2 mL of con-
centrated sulphuric acid. The mixturewasmixed well
and boiled gently for 10 and 20 minfor (DEX or BT)
and PiCl, respectively inwater bath. Themixturewas
cooled and diluted to volumewith bidistilled water and
The absorbance was measured at 759, 765 and 766
nmfor PiCl, DEX and BT, respectively against blank
(omitting theaddition of drug).

Method D (Extractivemethod usingARYS)

A 0.2-2.4 mL portionsof 100ug mL*DEX, PiCl
and BT weretransferred into aseries of 50 ml of sepa-
rating funnels; then 3 mL of acetate buffer of pH 3.2
and 3.0and 3.0mL of (2 x 103M) ARSfor DEX and
(PiCl or BT), respectively wereadded. Thetotal vol-
umewas adjusted to 10 mL by adding distilled water.
Two 5 mL portions of chloroform wasadded to each
separating funne and the contentswere shaken for ex-
actly 2.0 min. Thetwo phaseswere allowed to sepa-
rate and the chloroform layer was passed through an-
hydrous sodium sul phate and the absorbancewas mea:
sured at 425 and 428 nm for DEX and (PiCl or BT),
respectively against thereagent blank (omitting the ad-
dition of drug). A calibration graph wasdrawn or re-
gression equation calcul ated.

Applicationsfor phar maceutical formulations
Procedurefor tablets

At least ten tablets of the studied drugs were
weighedintoasmall dish, powdered and mixedwell. A
portion equivaent to 10 mg waswei ghed and dissolved
in 100 mL distilled water (MethodsA and B) and ac-
etonitrile (Method C and D), shakenwell andfiltered
throughasintered glasscrucible (G4). Andiquot of the
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dug solution wasthen treated as described above.

Procedurefor drops

The contentsof 5.0 bottlesof dropsof thestudied
drugswere mixed. An accurate volume equivalent to
1.0 g of DEX, 40 mg of PICl and 5 mg of BT was
transferred to a100 ml measuring flask and completed
to themark with bidistilled water (MethodsA and B)
and acetonitrile(Method C and D). Thissolution was
further diluted stepwiseto therequisite concentration
100ug ml of the studied drugswith the same sol vent
and analyzed as described under the general proce-
duredescribed above.

Soichiometricrelationship

Job’s method of continuous variations was em-
ployed al x 10° M standard solution of DEX, PiCl
and BT and 1x10*M solution of ARSor 5x 10° M
standard solution of DEX and BT and 5x10*M solu-
tion of DDQ or p-CA under consideration were used.
A seriesof solutionswere prepared in which thetotal
volume of drug and reagent was kept at 2.0 ml. The
reagentsweremixed invariousproportionsand diluted
tovolumeinal0-ml caibrated flask with the appropri-
ate solvent following theabove mentioned procedures.

RESULTSAND DISCUSSION

Method A and B (chargetransfer methods)

The selected drugswere considered as €l ectron-
donors when they reacted with selected acceptors
(DDQ and p-CA). they produce a new band of ab-
sorptionintensity at asuitable’ . whichwascharac-
teristic for each complex. These new bandswee used
for aquantitative determination of them (TABLE 1).

o) o)
cl OH chi‘j[d
HO Cl NC Cl

o) o)

DDQ p-CA

Thereaction of DEX and BT with DDQ resultsin
theformation of an intense orange-red colour, which
exihibitsthree maximaat 580, 545 and 465 for DEX
or at 578, 546 and 462 nm for BT. The 465 and 462
nm bands, having the highest absorptionintengty, was

selected for construction of Beer’s plot (Figure 1). The
predominant colour with DDQ isfrom the orange-red
radical anion DDQ', which was probably formed by
the dissociation of an origina donor-acceptor (DA)

complex withthe cited drugs.
Polar solvent

D*+A = (D** -A) D*_+ A*_
DA complex

Inadditiontothe DDQ radical anion, thereaction
of thecited drugswith p-CA resultsin theformation of
anintense purplecolour with amaximum absorption at
525-530 nm (Figure 2). The experimental conditions
should becarefully selected.

Choiceof solvent

Different solvents such asacetone, methanol, etha:
nol, methylene chloride, acetonitrile and chloroform
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Figure1: Absor ption spectra of reaction productsof DDQ

with 40 pug ml* DEX and 100ug mi BT against blank

solution
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Figure2: Absor ption spectraof reaction productsof p-CA
with 80ug mi* DEX and 150ug mi* BT against blank
solution.
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Figure3: Effect of timeon thecolour intensity at 60°C for

thestudied drugscomplexeswith: a- DEX-DDQ, b-BT-

DDQ, @-DEX-p-CA, b’-BT-p-CA
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Figure4: Absor ption spectraof reaction product between;
a-1mL of 1mgmL-*DEX and 3mL of 5% w/v ammonim
vanadate(—),b-1mL of 1mgmL*PiCland 2mL of 5%
w/v ammonim vanadate(: ), ¢-1 mL of 1 mg mL2BT
and 2mL of 5% w/v ammonim vanadate (. ), d-5 %
w/v ammonim vanadate (Reagent blank) ()
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Figure5: Effect of volumeof 3% w/v ammonium vanadate

on theabsor banceof thecited drugs(1 mgmL )
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wereexamined. Acetonitrileafforded the maximum sen-
Stivity when comparedto dl solventsexamined, aprop-
erty, whichisknown to promotethedissociation of the
origina charge-transfer complexestotheradica ions.

Effect of acceptor concentration

The optimum concentrations that give maximal
colour formation in case of DDQ method was2.0 ml of
0.2% w/v DDQ solutionin acetonitrile. Whilefor p-
CA 2.5 and 3.0 ml of 0.25% w/v p-CA solution in
acetonitrilewerefound to be sufficient for the produc-
tion of maximum and reproduciblecolour intengty. Higher
concentrations of the reagent did not affect the colour
intensity with DEX ad BT, respectively (TABLE 1).

Effect of timeand temperature

Theoptimum reaction timewasdetermined by fol-
lowing thecolour intensity at ambient temperature (25
+2°C). Compl ete colour devel opment was attained &f -
ter 45 minfor DDQ and 50 minfor P-CA complexes.
Onraising thetemperatureto 60+2°C for 10-15 min
usng DDQand 10minusing P-CA, thecompletecolour
devel opment wasobtained (Figure 3). Thecolour re-
mained stable for 2.5 and 3.0 h for DDQ and P-CA
reagent complexes.

M ethods C (Usingammonium metavanadate)

Themethod hasbeen used for the quantitative de-
termination of DEX, PiCl and BT by oxidation with
ammonium metavanadatein sulphuricacid mediumre-
sulting in the devel opment of greenish blue colour at
759, 765 and 766 nmfor PiCl, DEX and BT, respec-
tively which wasattributed to the vanadium (1V) pro-
duced by reduction of vanadium (V) by the selected
drug (Figure4). Theoptimum conditionsfor theforma:
tion of greenishblue colour werestudied:

Effect of reagent concentration

It wasfound that 3 and 2 mL of 3 % w/v ammo-
nium metavanadate wasthe most suitable concentra
tion for carrying out the assay for PiCl and (DEX or
BT), respectively (Figure5).

Effect of heatingtime

Gentlebailingonawater bathfor 5-30 min. showed
that 20 minwas sufficient to produce maximum col our
intengity for DEX, PiCl and BT, respectively(Figure6).
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Figure6: Effect of heatingtimeon theabsor banceof the
cited drugs(1 mg mL %) with and 3% w/v ammonimvana-
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Figure7: Absorption spectraof (10pg mL ) of thestudied
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5

5.5

98% v/v) were tried and it was found that 2 mL of
concentrated sul phuric acid (98%) gave best resuilts.

Method D (Extractivemethod usingARS)

lon-pair complex extraction spectrophotometry has
been frequently used for the quantitative determination
of many pharmaceutical compounds. Therefore, inthe
present investigation, ARS asan anionicdyeformsa
yellow coluoredion-pair complex with PiCl, DEX and
BT inacidic pH, whichisextracted into chloroform
and can be measured at 425 and 428 nm, DEX and
(PiCl or BT), respectively (Figure 7).

Effect of pH

The effect of pH was studied by extracting the
coloured complex in the presence of various buffers
such as NaOAc-HCI (pH=1.99-4.92), NaOAc-
AcOH (pH=2.5-5.5) and potassium hydrogen phtha-
late-HCl1 (pH=2.2-4.6). The results are shown in (Fig-
ure 8.) Theresulting dataat higher pH values shows
that theextract of ion-pair extraction decreases drasti-
caly, most probably dueto theinterference of theH30*
and ARS, and asaresult diminishesthe complexation
power. Thus, the maximum colour intensity and con-
stant absorbance were observed in acetate buffer
(NaOACc-AcOH) of pH 3.2and 3.0for DEX and (PiCl
or BT), respectively with abuffer volume of 3.0 ml of
buffer for final 10 mL solutionwasusedin further stud-
ies(Figure8).

Choiceof organic solvent

The effect of the extracting sol vent used both on
extraction efficiency and colour intengty wasexamined.
Chloroform, dichloromethane, dichloroethane, toluene
and carbon tetrachl oride proved useful solvents; chlo-
roform was sel ected due to the more stability of the
extracted coloured product and considerably lower
extraction abilitiesof thereagent blank. Consequently
Theoptimum volumeof theorganic phaseand thenum-
ber of extraction timeswere a so studied. Maximum
absorbance was obtained by using 10 mL of chloro-
form duringtwo 5 mL stepsextraction.

Effect of shakingtime

The extraction was studied by shaking different
samples on ashaker and varying the shaking timefor
0.5-5.0minfor theion pair complexes. It wasfound
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Figure10: Continuousvariation graph for thereaction of
thestudied drugscomplexeswith: a- DEX-DDQ, b-BT-
DDQ, a’-DEX-p-CA, b’- BT-p-CA
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Figure11: Job’s method of continuous variation graph for
thereaction of drugswith ARS[drug]=[ARS]=1x10°M

that the absorbance remained constant over thistime
periodfor al systems. A shakingtime of 2.0 minwas
adopted for dl extractions. It wasfurther observed that
theyellow extractsremained stablefor at least 24 h.

—— Fyll Peper

Theintensity of ion-pairsextraction werefound to be
stablein thetemperature range 20-40°C. Henceroom
temperature (25 + 2°C) was used.

Effect of reagent concentrations

Theinfluenceof the concentration of theARS solu-
tionontheextraction of DEX, PiCl and BT was stud-
ied. Theresult obtained from the extraction of 10ug
mL drugsin the presence of various concentrations of
ARS showed that the absorbance values of ion-pair
complex inorganic phaseincreaseswiththeincreasing
of ARSinthe aqueous phase. A maximum extraction of
ion-pair complexesoccurswhen thevolumeof reagent
reaches to 3.0 and 2.0 mL of (2.0x10° M) ARS for
(DEX or PiCl) and BT, respectively. A further excess
of thereagent hasno cons derableeffect onthefraction
of thecomplex extracted (Figure9).

Sequenceof addition

Theoptimum sequencewas defined by following
to colour intensity and maximum absorbanceon chang-
ing the sequencesof addition of drug, reagent and buffer.
Thebest condition was “drug-reagent-buffer-solvent”
for thehighest absorbance and stability. Other sequences
needed longer timein additionto lower stability.

Soichiometricratio

The stoichiometricratio of thereactantswas deter-
mined by molar ratio and continuous variation meth-
odg®31. Job’s continuous variation graph for the reac-
tion between DEX and BT and DDQ or P-CA reagents
showsthat theinteraction occurs on an equimolar ba-
sis. The reaction occurs through the formation of a
charge-transfer complex (1:1) (Figure 10). Theresults
obtai ned showed that the composition of theion-pair
complex wasequimolar (1:1) (drug : reagent) aregiven
in(Figure11).

I nterferences

Totest theefficiency and selectivity of theproposed
analytica methodsto pharmaceutical formulations, a
systematic study under the optimum experimenta con-
ditions was made for the effect of the additives and
excipients(e.g. lactose, glucose, fractose, calcium hy-
drogen phosphate, magnes um stearate and starch) that
areusually present in dosage forms. The criterion of
interferencewasan error of not morethan+3.0% in
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TABLE 1: Optimum conditionsfor thecolour development of DEX and BT using DDQ and p-CA methods

DDQ p-CA

Parameters DEX BT DEX BT
Conc. Of acceptor (% wiv) 2.0ml 0.2% 2.0ml 0.2% 2.5ml 0.25% 3.0 ml 0.25%
Reaction time (min) at (60+ 2° C) 10 15 10 10
Stability of the complex 2.5 hours 2.5 hours 3.0 hours 3.0 hours
Amax (NM) 465 462 525 530
Beer'slaw limitspg ml™ 20-180 20- 240 40-360 30- 270
Ringbom optimum range ug mi™ 28-160 30-200 55-320 45-240
Molar absorpitivity (L mol™ cm™) x 10° 2.79 2.49 1.01 1.896
Sandell's Sensitivity, pg cm® 0.133 0.20 0.367 0.26
Detection limits pug ml™ 0.31 0.36 0.26 0.42

Regr ession equation*

Slop (b) 0.0059 0.0035 0.0021 0.0029
Intercept (a) 0.0973 0.0936 0.0673 0.0764
Correlation coefficient (r) 0.9997 0.9995 0.9993 0.9991
% Relative standard deviation® 0.69 1.023 1.196 1.263

*:A =a+ b C, where A is the absorbance, a is the intercept, b is the slope and C is the concentration of drug in pg ml. ®Relative

standard deviation for six determinations.

TABLE 2: Spectral characterigicsof thecoloured productsof thestudied drugswith with Ammonium vanadateand ARS

Parameters Ammoniulm vanadate ARS
DEX PiCl BT DEX PiCl BT
pH Conc. sulphuric  Conc. sulphuric  Conc. sulphuric 32 3.0 30
acid acid acid )
Amax (NM) 765 759 766 425 428 428

Beer'slaw limits
Ringbom optimum range

0.05-0.5mgml™ 0.1- 0.6 mg ml™ 0.05-0.45mgmi™ 2.0-24 ugml™ 2.0-20 pugml™ 2.0-18 ugmi™*
0.1-0.46mg mi™* 0.15-0.55 mgml™ 0.07-0.36mg ml™ 35-22 ugmli™ 4.0-18 pgml™ 3.0-16 ug ml™*

'(\I/'_Or'naglﬂbﬁ?)'t'v'ty 9.02x10? 7.076x10? 0817x10°  2234x10°  1819x10°  3.092x10°

?C%egs Sensitivity, 0411ugem?  0616ugmi™  0509ugml? 1658 ugcm? 2397 ugem?  16.16 pg cm?

Detection limits 023mgml™ 021 mgml* 0.58 016 pgmi™* 021 ugml* 0.32
Regression equation*

Siop (b) 0.0022 0.0015 0.0014 0.0605 0.0425 0.0495

Intercept (a) 0.0293 0.0252 0.080 0.0022 -0.0048 0.0733

Correlation coefficient (r) 0.9991 0.9994 0.9990 0.9992 0.9997 0.9985

% Relative standard 0.657 0.936 0.942 0.813 114 121

deviation

*» A=a+ b C, where A is the absorbance, a is the intercept, b is the slope and C is the concentration of drug in pg ml. 2 Relative

standard deviation for six determinations

absorbance. Experiments showed that there was no
interferencefrom additivesand excipients, for the ex-
amined methods. Also, therewas nointerferencefrom
common degradation productsresultsfrom oxidation
of DEX, PiCl and BT or from thermal and hydrolytic
degradation, which arelikely to occur at normal stor-
agecondition.

Analytical data

A calibration graph was constructed using astan-
dard solution of PiCl, DEX and BT. Under the opti-
mum experimental conditions, alinear rel aionship ex-
isted between the absorbance and concentration of the

Hnalytical CHEMISTRY o

drugsinthe concentration rangeslistedin (TABLES 1
and 2)1¥. The correl ation coefficients, interceptsand
dopesof thecalibration graph for thestudied drugsare
calculated. For more accurate results, Ringbom opti-
mum concentration rangesare calculated andlistediin
(TABLES 1 and 2). Thedetection limit wasa so deter-
mined (3/m), where s=standard deviation of theblank
and m=slope of the calibration graph according to
IUPAC definitiong™.

Themean molar absorptivity and Sandell sensitiv-
ity as calculated from Beer’s law are presented in
(TABLES 1and 2). In order to determinethe accuracy
and precision of themethod, solutions containing four
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TABLE 3: Evaluation of accur acy and precision of the proposed methods for thestudied drugs

Reagents DEX PiCl BT
Taken Recovery RSD? Confidence® Taken Recovery RSD?® Confidence® Taken Recovery RSD?®  Confidence®
%) (%) limits %) (%) limits %) (%) limits
T T T
m%r;' 99.60 0562 0.199+0.001 m%T' 100.24 0.693 0.1003+0.0008 m%T' 99.97 0.723 0.0999+0.0008
A _ 0.3 10030 0.376 0.301+0.0012 0.2 9975 0558 0.1995:0.0012 02  100.08 0.658 0.2002+0.0014
mmonium
Vanadate 04 9990 0242 0499+0.0013 03  99.92 0.382 0299800012 03  100.14 0520 0.3004+0.0016
045 10008 0215 04500001 04 0070 026 4 nogi00011 04 19030 0314 4 515100013
-1 -1 -1
“gsr(‘)" 10020 0.72 5.01+0.038 “%rg' 99.95 056 3.998+0.023 “%1”3' 100.10 049  4.004+0.021
10 10065 0.34 10.065+0.036 80  99.80 048 7.984+0.402 80 10025 042  802+0.035
ARS 15 9993 030 14.99+0.047 12 10020 022 12.024+0.028 12 9991 0.32 11.994+0.0403
20 9985 027 1997+0.057 16 9955 021 15928:0035 16 99.86 027 15.978+0.0453
-1 -1
“%“' 99.97 036 39.99+0.15 “953" 99.95 042  49.975+0.22
DDQ 80  100.35 0.21 80.28+0.177 100 9975 034 99.75+0.356
120 10010 0.17 120.12+0.214 150 10027 0.8 150.41+0.284
160 1004 0.12 160.64+0.202 200 9915 011  198.3+0.229
-1 -1
“953" 10005 0.29 50.025+0.152 ”95'8' 99.88 054  49.94+0.283
p-CA 150  99.83 020 149.75:0.314 100 10007 047 100.07+0.494
250  99.27 0.22 248.18+0.573 200 10032 028  200.64+0.59
350 99.65 0.15 348.78+0.549 250 9959 013  248.98+0.34

aRelative standard deviation for six deter minations;

b95% confidence limits and five degrees of freedom.

TABLE 4: Deter mination of thestudied drugsusing the proposed methodscompar ed with official or reference methods

Samples Official methods DDQ p-CA Ammonium vanadate ARS
PiCl- Pure solution
X +SD 100.08+ 1.06 100.60+0.942 99.65+1.137
N 6 6 6
Variance 1.124 0.89 1.88
SAE 0.433 0.385 0.56
t-value (2.57)* 0.81 0.61
F-value (5.05)* 1.27 115
DEX-Pure solution
X +SD 99.88+ 0.783 99.28+ 0.69  99.24+ 1.196 99.35+0.653 100.30+0.815
N 6 6 6 6 6
Variance 0.613 0.476 143 0.426 0.664
SAE 0.32 0.28 0.49 0.27 0.33
t-value (2.57)* 1.28 1.00 1.16 0.83
F-value (5.05)* 1.29 2.33 144 1.08
BT- Pure solution
X +£SD 99.42+ 1.72 101.11+1.03 99.72 + 1.263 99.91+ 0.942 99.99+1.21
N 6 6 6 6 6
Variance 2.96 1.06 1.6 0.89 1.46
SAE 0.702 0.42 0.516 0.385 0.494
t-value (2.57)* 1.88 0.314 0.56 0.61
F-value (5.05)* 2.79 1.85 3.33 2.02

*Theoretical value at P= 0.05 at 95 % level & average of six determinations.

different concentrationsof thestudied drugswerepre-  dard deviationscan be considered satisfactory, at |east

pared and andysed in quintuplicate. Themeasured stan-

for thelevelsof concentrations examined. Therepro-
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TABLE 5: Determination of thestudied drugsin phar maceutical prepar ationsusing the proposed methodscompared with

official or reference methods

Samples Official methods DDQ p-CA Ammonium vanadate ARS
Selgon tablets
X +SD 99.70+ 1.163 100.25+1.046 100.05+0.876
N 6 6 6
Variance 1.35 1.094 0.77
SAE 0.475 0.43 0.36
t-value (2.57)* 0.79 0.54
F-value (5.05)* 1.24 1.76
Selgon Drops
X +£SD 100.50 + 1.364 100.15+1.058 99.96+1.172
N 6 6 6
Variance 1.86 112 1.37
SAE 0.557 0.43 0.48
t-value (2.57)* 0.45 0.70
F-value (5.05)* 1.66 1.35
Tussilar Tablets
X +SD 98.92+ 0.854 100.03+0.92 99.55+1.084 99.80+0.661 99.60+1.15
N 6 6 6 6 6
Variance 0.73 0.85 1.18 0.44 1.32
SAE 0.35 0.38 0.44 0.27 0.47
t-value (2.57)* 1.98 1.021 1.82 1.06
F-value (5.05)* 1.16 161 1.67 181
Tussilar Drops
X £SD 99.22 +1.39 100.15+1.07 99.86+ 0.974 100.02+1.31 99.56+1.58
N 6 6 6 6 6
Variance 1.93 1.145 0.95 1.72 2.50
SAE 0.57 0.44 0.40 0.535 0.645
t-value (2.57)* 1.19 0.84 0.94 0.36
F-value (5.05)* 1.69 2.037 1.13 1.29
Senicod Drops
X +£SD 99.58+ 0.85 99.83+ 1.074 100.27+ 0.873 100.07+ 1.16 99.97 + 0.961
N 6 6 6 6 6
Variance 0.723 1.15 0.762 1.35 0.924
SAE 0.35 0.44 0.356 0.474 0.39
t-value (2.57)* 0.41 1.27 0.762 0.68
F-value (5.05)* 1.6 1.055 1.86 1.28

Theoretical value at P= 0.05 at 95 % level & average of six determinations.

ducibility of the procedure was determined by running
sx replicate samplesof thestudied drugs. Theanayti-
cd resultsobtained from thisinvestigation are summa:
rizedin (TABLE 3). Thepercentage R.S.D. (<0.97 %)
can beconsidered to bevery satisfactory.

Analytical applications

The proposed methodswere successfully applied
todetermine PiCl, DEX and BT indosageforms. The
results obtained were compared statistically by
Student’s t -test (for accuracy) and variance ratio F-
test (for precision) with the officia method obtained by
the pharmacopoeia methods for PiCl and DEX[*12
(based on potentiometrictitrationusng 0.1 M sodium

hydroxide) and BT™?* (based on HPLC method) at 95%
confidenceleve with fivedegreesof freedom asshown
in (TABLES4 and 5). Theresults showed that thet -
and - vaueswerelessthan thecritica vaueindicating
that therewasno sgnificant difference betweenthepro-
posed and official methods. The proposed methods
weremoreaccurate with high recoveriesthan the offi-
cial method so the proposed methods can be recom-
mended for routineandysisinthemgority of drug qudity
control laboratories.

CONCLUSION

All the proposed methods were advantageous over
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other reported vis ble spectrophotometric methodswith
respect to their higher sengitivity, smplicity, reproduc-
ibility, precision, accuracy and stability of colored spe-
cies. The proposed methods can be applied for routine
andysisandinqudity control |aboratoriesfor the quan-
titative determination of pipazethate hydrochloride
(PiCl), dextromethorphan hydrobromide (DEX) and
Butamirat citrate (BT) in bulk samplesand in pharma:
ceuticd formulations.
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