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ABSTRACT KEYWORDS
Simple, sensitive, selective and precise spectrophotometric, Allopurinal;
spectrodensitometric and HPL C methods were devel oped and validated for Benzbromarone;
the simultaneous determination of allopurinol (AL) & benzbromarone (BZ) Oxipurinal;
in presence of oxipurinol (OX) which isthe active metabolite of AL. Inthe Derivative spectrophotometry;
spectrophotometric methods, BZ was determined by the application of di- TLC-densitometry;
rect spectrophotometry and measuring its zero-order (D)) absorption spec- RP-HPLC.

traatitsi_ =356 nm. AL was determined by measuring the peak amplitude
of the second derivative curve (D,) at 281.4 nm or by measuring the peak
amplitude of the second derivative of theratio spectracurve (DD,) at 282.4
nm after using a spectrum of 8ug/ml BZ asadivisor. The TLC-densitometric
method depends on the difference in R, values using acetone: chloroform:
NH, (5: 4. 0.01 v/v/v) as amobile phase. The spots of the two drugs were
scanned at 250 and 356 nm. The HPL C method was based on the separation
of the drugs on a reversed phase column using a mobile phase of 0.01 M
phosphate buffer pH: 4.0- acetonitrile-methanol (50:30: 20 v/v/v) with UV
detection of the effluent at 250 nm. The proposed methods were used to
determine both drugsin their pure powder form and in pharmaceutical dos-
ageforms. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION syndrome. Allopurinol, anisomer of hypoxanthine, and

itsactive metabolite oxipurinol (Figure 2) act by inhib-

Allopurinol (Figurel) isworldwidethemaingtay of  itingxanthineoxidase, anenzymewhichformsuricacid
modern trestment of gout and preventionof tumor lysis  (urate) from xanthineand hypoxanthine. Allopurinol is
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Figurel: Thestructureof allopurinol Figure2: Thestructureof oxipurinol
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principally metabolized by a dehyde oxidaseto the ac-
tive compound oxipurinol ™. Benzbromarone (Figure 3)
isauricosuric drug that reduces plasmaconcentrations
of uric acid by blocking rena tubular reabsorption
through interaction at the URAT-1 transporter3. Com-
bination of alopurinol and benzbromaroneisfrequently
used intreatment of hyperuricaemiaincludingthat as-
sociated with chronic gout!.

Variousanalytical techniqueswere employed for
the quantitativeanalysisof AL; UV spectrophotom-
etry®, photometry using Folin Ciocalteu reagent®, fluo-
rimetry based on the quenching effect on thefluores-
cence of mercurochrome, reductive polarographic
analysig® and flow injection anaysiswith anodic po-
larographic detection®. Static and flow-through sen-
sors based on xanthine oxidase have been pro-
posed[lo,ll].

Severd methodswere a so described for the analy-
sisof AL and OX in human serum, using HPL Cl*z211
and electrophoresis?.

Few analytical technigues have been reportedin
theliteraturefor the quantitative determination of BZ;
most of themin biologica fluids. Theseweregaschro-
matography?® and HPL C429,

A comprehensiveliterature survey revea sthelack
of any analytica techniquefor thesimultaneous deter-
minationof AL and BZ.

Theobjective of the present study wasto devel op
and validate new simple, rapid and selective analytical
methodswhich enable measurement of ALand BZ in
presence of OX. These methodsincluded second-de-
rivative (D,), second-derivative of the ratio spectra
(DD,), TLC-densitometry and HPLC.

EXPERIMENTAL

Apparatus

Spectrophotometer: SHIMADZU dual beam
(Kyoto/ Japan) UV-visible spectrophotometer model
UV-1601 PC. TLC plates-Precoated with silicagel F,
(20cm x 20 cm, 0.25 mm thickness), E.Merck,
(Darmgtadt, Germany). Camag Linomat 5 autosampler
with Camag microsyringe (100 ul); (CAMAG,
Muttenz, Switzerland). Camag TLC scanner- Modd 3
S/N 130319 with winCats software (CAMAG,
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Figure3: Thestructureof benzbromarone

Muttenz, Switzerland).

A liquid chromatograph consisted of anisocratic
pump (Agilent Moddl G1310A), an ultraviolet variable
wavelength detector (Modd G1314A, Agilent 1100 Se-
ries), aRheodyneinjector (Mode 77251, Rohnert Park,
CA, USA) equipped with 20uL injector loop, Agilent
(USA). Stationary phase; a250mm x 4.6mmi.d. C18
Zorbax™ Sum analytical column, Agilent (USA). The
mobile phasewasfiltered through a0.45um Millipore
membranefilter and was degassed for ~15mininan
ultrasonic bath prior to use. UV-detectionwasdone at
250 nm. The samples were filtered also through a
0.45um membrane filter, and were injected by the aid
of a25ul. Hamilton® andytica syringe.

Chemicalsand reagents

Allopurinol and benzbromaronewerekindly sup-
plied by (Marcyrl Pharmaceutica Industries, El-Obour
City, Egypt), their purity were certified to be
100.26+0.981and 99.89+1.023 respectively.
Oxipurinol wasobtained from Sgma(St. Louis, U.SA).
Its purity was|abelled to be 99.69 %.

All chemical sused throughout thiswork were of
anaytical grade, and the solventswereof spectroscopic
grade. Methanol, acetone: chloroform, ammonium hy-
droxide 33%-Prolabo (VWR International, West
Chester, PA). Acetonitrileand potassium dihydrogen-
phosphate; Sigma(U.S.A).

Harpagin® tablets, |abeled to contain 100 mgAl-
lopurinol and 20 mg Benzbromarone per tablet, batch
No. 93050, manufactured by Marcyrl Pharmaceutical
Industries, El-Obour City, Egypt, under licenseof Merz
pharmaceutica s GmbH-Germany.

Sandard solutions

Allopurinol sandard solutions(0.1mg/ml) inmetha
nol fortheD,, DD, and HPL.C methods, and (1mg/ml)
inmethanol for the TLC-densitometric method.

Benzbromarone standard solutions (0.1mg/ml) in
methanol for the D ,and HPL.C methods, and (1mg/ml)
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TABLE 1: Parametersrequired for system suitability test of
HPL C method

Obtained value

Parameter Reference value
OX AL Bz
Resolution (R) 2.74 242 R>0.8
T ( tailing factor) 10 10 112 |- 1foratypical symmetric
peak
o (relativeretentiontime) 1.590  1.597 >1
K (column capacity) 1.552 3.0595.483 1- 10 acceptable
- Increases with efficiency of

N (column efficiency) 416.8732.2343.1 the separation

The smaller the value, the

HETP higher the column efficiency

0.06 0.0340.072

inmethanol for the TL C-densitometric method.
Oxipurinol standard solutions (0.1 mg/ml) inmetha:

nol for theD,, DD, and HPLC methods, and Img/ml in

methanol for the TL C-densitometric method.

Procedures
(A) Construction of calibration graphs
(a) Spectrophotometric methods

1 For BZ (D,method): Aliquotsequivalent to 20-
140 pg of BZ were transferred from its standard
solution (0.1 mg/ml) into aseriesof 10-ml volumet-
ricflasksand completed to mark with methanol. The
zero order (D) absorption spectra of these con-
centrationswererecorded at 356 nm using metha-
nol asablank and the calibration curve was con-
structed.

2 For AL (D,method): Aliquotsequivalent to 20-
200 pg of AL were transferred from stock solution
(0.1 mg/ml) into aseriesof 10-ml volumetric flasks
and completed to mark with methanol. The zero
order (D) absorption spectraof these concentra-
tionswererecorded using methanol asablank. The
second derivative (D,) spectrawas computed and
the peak amplitude at 281.4 nm was recorded for
AL, using scaling factor = 100 and AA = 8. Cali-
bration curve was constructed relating the peak
amplitudesof the second derivativeof AL at 281.4
nm, to the corresponding drug concentrations.

3 For AL (DD, method): Alternatively, thezero or-
der spectraweredivided by the spectrum of (8 pg/
ml) BZ. Then the second derivativeof the obtained
ratio spectrawere recorded using scaling factor =
100 and A\ = 8 nm. Calibration curve was con-
structed relating the peak amplitudes of the second

Hnalytical CHEMISTRY o

derivative of theratio spectraof AL at 283.4 nm, to
the corresponding drug concentrations and there-
gression equation was computed.

(b) TLC-densitometric method

Aliquotsequivalent to 2-12 ug of AL and BZ were
spotted from their stock solutions (1.0 mg/ml) onto a
TLC plate using Camag Linomat autosampler with
microsyringe (100 ul). Spots were spaced 24.5 mm
gpart from each other and 15 mm fromthebottom edge
of the plate with aband length of 2 mm. The plates
were devel oped inachromatographic tanks previoudy
saturated with the mobile phase acetone: chloroform:
NH, (5: 4: 0.01 v/v/v), by ascending chromatography.
Theplateswere dried; spotswere scanned at 250 nm
for AL, and 356 nm for BZ. Two calibration graphs
relating the optical density of each spot to the corre-
sponding concentration of AL and BZ were congtructed.

(c) HPL C method

Aliquots equivalent to 10-100 ug of AL and BZ
weretransferred from their stock solution (0.1 mg/ml)
separately intoaseriesof 10mL volumetricflasks. The
contents of each flask were completed to volumewith
themobilephase. The sampleswerethen chromatogra:
phed using amobile phaseof; 0.01 M phosphate buffer
pH: 4.0-acetonitrile-methanol (50:30: 20 v/v/iv) witha
flow rate of; ImLmin* and detected at 250 nm. The
relative peak arearatios of AL and BZ to that of exter-
nal standard (5ug/ml of each drug) werethen plotted
versusthe corresponding concentrationsof AL and BZ
to congtruct the cdibration curves.

(B)Analysisof laboratory prepared mixtures

Laboratory prepared mixturescontaining different
ratiosof BZ, AL and OX were prepared and analyzed
by the proposed methods.

(C) Application of the proposed methods to the
analysisof AL and BZ in phar maceutical prepar a-
tion

(1) Spectropthotometricand HPL C methods

Ten tabletsof Harpagin® werewei ghed, powdered
finely and mixed thoroughly. An accurately weighed
portions of the powder equivalent to 15mgAL and 3
mg BZ for the spectrophotometric methodsor equiva
lent to 10 mgAL and 2 mg BZ for the HPL C method
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Figure4: Zeroorder absor ption spectraof 10 pg/ml allopu-
rinol (—), 10 pg/ml benzbromarone (-)and 6 pg/ml
oxipurinol (-———) using methanol as a blank
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Figure6: Second derivativeof ratio spectraof allopurinol 10 pg/
ml (—), 10pg/ml oxipurinol (——) using the spectrum of 8 pg/
ml of benzbromaroneasadivisor, methanol wasused asa blank

weretransferredinto two 250 ml beskersand then 50
ml methanol wasadded to each, Stirred for 10 minutes
usingamagnetictirrer thenfiltered intoal00-ml volu-
metricflask. Theresduewaswashed threetimeswith
10 ml methanol and completed to mark with methanol.
1 ml of thefiltratewasaccurately transferredinto a 10-
ml volumetricflask, completed to mark with methanol.
Then the procedure was completed as described in
spectrophotometric and HPL C method.

(2) TLC-Densitometric method

Tentabletsof Harpagin® wereweighed, findy pow-
dered and mixed. An accuratel y weighed portion of the
powder wastransferred equivalentto25 mgAL and 5
mg BZ into a50-ml beaker and then 10 ml methanol
was added, Stirred for 10 minutes using amagnetic
stirrer thenfiltered into a25 ml volumetric-flask. Wash
theresidue threetimes each with 5 ml methanol then
completeto themark withthe same solvent. 11.0 ul of
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Figure5: Second derivative absor ption spectra of 8 pg/ml

allopurinol (—), 8 pg/ml oxipurinol (--) and 8 pg/ml
benzbromarone(- - - -) using methanol asa blank
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Figure7: HPLC chromatogram of 6 pg/ml oxipurinol (1), 6
pg/ml allopurinol (2) and 8 pg/ml benzbromarone (3)

the prepared sol ution was spotted in triplicate using
Linomat applicator onto aTLC plate, and the proce-
durewas completed asdescribed in TLC-Densitomet-
ric method.

RESULTSAND DISCUSSION

D, and DD, methods

The zero order spectra of the three components
(Figure4) showsthat BZ can bedirectly measured at
356 nmwithout any interferencefromAL and OX, while
AL couldn’t be measured directly in the presence of
BZ and OX dueto severe overlap.

A rapid, smpleand low cost spectrophotometric
method based on measuring the peak amplitudeof D,
spectrum of AL at 281.4 nm (corresponding to zero-
crossing of BZ and OX) was devel oped with good se-
lectivity without interference of BZ and OX asshown
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TABLE 2: Deter mination of benzbromaroneand allopurinal in labor atory prepar ed mixturesby the proposed spectrophoto-

metricand HPL C methods

Concentration (ng/ml) Bz AL AL BZ AL
BZ AL OoX D, method D, method DD, method HPL C method HPL C method
2.00 10.00 0.00 99.56 101.23 98.89 99.12 98.56
2.00 8.00 2.00 99.81 98.29 99.81 98.34 101.72
4.00 6.00 4.00 99.23 99.87 99.23 101.58 98.90
4.00 6.00 4.00 99.75 101.57 100.98 101.77 98.52
6.00 4.00 4.00 101.23 112.23* 101.23 100.25 101.23
8.00 2.00 6.00 100.92 117.92* 101.58 101.58 101.72
Mean 100.08 99.91 100.29 100.21 99.79
SD 0.800 1.153 1.126 1.500 1.559
RSD % 0.800 1.154 1.123 1.497 1.562

*Rejected values

TABLE 3: Determination of allopurinol and benzbromarone
inlaboratory prepared mixturesby theproposed TL C-dens-
tometric method

Concentration

Recovery % of  Recovery % of

(ug/spot) AL BZ
AL OX Bz 98.56 99.12
1000 00.00 2.00 101.72 98.34
8.00 200 200 98.90 101.58
6.00 200 4.00 98.52 101.77
4.00 400 4.00 101.23 100.25
2.00 400 6.00 98.56 99.12
Mean 99.79 100.21
S.D. 1.559 1.500
RSD% 1.562 1.497

in(Figure5). Inorder to optimize D, method, different
smoothing and scaling factors were tested, where a
smoothing factor AA= 8 and a scaling factor = 100
showed asuitablesignal to noiseratio and the spectra
showed good resolution. Linear calibration curvewas
obtained for BZ in concentration range of 2-14 pug/ml,
and for AL in concentration range of 2-20 pg/ml by
recording the peak amplitude of D, at 281.4. There-
gression equationswere computed and found to be:

A =0.0623C +0.0704 r =0.9999 at 356 nmfor BZ
D,=0.0257C +0.0035 r=0.9998at 281.4nm for AL

whereA and D, isthe absorbance and peak amplitude
for BZandAL, respectively, Cisthe concentration of
thedrugin pg/ml and r is the correlation coefficient.

In order toimprovethesdectivity of theanaysisof
AL inpresence of BZ and OX, DD, was established.
Themain advantage of the method wasthat thewhole

spectrum of interfering substance was cancelled. Ac-
cordingly, thechoiceof thewave ength selected for cdli-
brationwasn’t critical as in the D, method. DD, method
demonstrated high potentiality and more selectivity for
simpleandrapid determination of AL internary mixture
with BZ and OX without interference.

In order to optimize DD, method, severa divisor
concentrations 2, 4, 6 and 8 ug/ml of BZ wastried, the
best result was obtained whenusing 8 pg/ml of BZas a
divisor. Different smoothing and scaling factorswere
tested, where asmoothing factor AL =8and ascaling
factor = 100 were suitableto enlargethe signal of AL
tofacilitateits measurement and to diminish error in
reading thesignal. Dividing the absorption spectraof
AL and OX by the absorption spectrum of 8 pug/ml of
BZ (asadivisor); the obtained ratio spectrawere dif-
ferentiated with respect to wavelength. DD, values
showed good linearity and reproducibility at 283.4 nm
for AL, where OX hasno contribution (Figure 6).

Thelinearity of the peak amplitudes of the of the
DD, curvesat 283.4 nmwasstudied for AL. A linear
rel ationship was obtained in therangefrom 2-20 pg/ml
for thedrug, and the regression equation was computed
andfoundto be:

DD,=0.0064C +0.0001 r =0.9998 at 283.4nm for AL

where DD, isthe peak amplitude, Cisthe concentra-
tion of thedrug in pg/ml and r is the correlation coeffi-
cient.

TLC-denstometric method

TheTLC-dengtometric method for thesmultaneous
determination of AL and BZ in the presence of OX

Hnalytical CHEMISTRY o
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TABLE 4: Determination of benzbromaroneand allopurinol in Har pagin® tabletsby the proposed and the manufacturer

methodsand application of standard addition technique

Domethod D, method DD, method TLC method HPLC method M anufacturer method?®
Product BZ AL BZ AL BZ AL BZ AL
%Found + S.D.°
Harpagin® tablets
20mg BZ and 10078+  100.15+ 10046+  99.64+ 100.14+ 99.82+ 100.08+ 99.98+ 99.85+
100mgAL /tablet 0.858 0.703 0881 0779 0791 0670 0898  0.890 0.981
Batch No. 93050
10061+  100.08+  99.64+ 10142+ 99.75+ 100.39+ 99.44+  99.98+ 99.85+
0,
Recovery of standard added % ) 477 1.507 1919 0382 1521 1512 0918  0.890 0.981

®HPL C method using C,, column, agueous 0.01 M potassium dihydrogenphosphate , pH: 3.0-acetonitrile (30:70, v/v) as a mobile
phase and UV detection at 237 nm. "PAverage of three determination

TABLE5: Satigtical analysisof theresultsobtained by applying thepr oposed methodsand the manufacturer methodsfor the

deter mination of benzbromar oneand allopurinol

BZ AL
Item Do TLC HPLC M anufacturer D, DD, TLC HPLC M anufacturer
method method  method method? method method method method method?

Mean 100.09 100.53 100.53 99.98 100.53 100.49 100.39 100.39 99.85
S.D 0.552 0.482 0.482 0.890 0.602 0.718 0.559 0.552 0.981
n 7 6 10 5 10 10 6 10 5
Variance 0.305 0.232 0.232 0.792 0.352 0.516 0.312 0.305 0.952
Student's 0.266 1.31 1.622 1.78 151 1.16 0.938
t-test® (2.228)  (2.262)  (2.228) (2160) (2.160)  (2.31)  (2.228)
F value® 2.60 341 3.38 2.23 1.52 3.05 2.60

(453  (5.19) (5.05) (363) (363 (519 (5.05)

®HPL C method using C,, column, agueous 0.01 M potassium dihydrogenphosphate, pH: 3.0-acetonitrile (30:70, v/v) as a mobile
phase and UV detection at 237 nm. "The valuesin the parenthesis are the corresponding theoretical values of t and F at (P= 0.05)

depended onthedifferencein R vauesisaso described.
Several trialswere doneto chooseadevel oping sys-
tem. Complete separation was obtained using acetone:
chloroform: NH, (5: 4: 0.01 by volume) asamobile
phase. The R, vdueswere0.27,0.70and 0.11 for AL,
BZ and OX, respectively. The spotswere scanned at
250 nmfor AL and 356 nmfor BZ without any interfer-
encefrom OX.

Linear relationshipwasfound to exist betweenthe
integrated areaunder the peak of the separated spots
at the selected wavel ength (250 and 356 nm) and the
corresponding concentrationsof AL and BZ intherange
of (2-12 pg/spot) for both drugs. The regression equa-
tionswere computed and found to be:

A=0.14340 C +0.0331r = 0.9997 for AL
A=0.2233 C +0.0093r = 0.9998 for BZ

whereA istheintegrated areaunder the peak x 10, C
isthe concentrationin pg/spot and r is the correlation
coefficient.

Theproposed TLC method wasvery Smple, rapid
and consumed minimal volume of solventscompared

with other separation techniques. Furthermore, an ex-
tremely large numbersof samplescould beanayzed at
the sametimewithout compromising accuracy. Thepro-
posed method is suitablefor quality control |aborato-
rieswhereeconomy andtimeisessential.

HPL C method

A smpleisocratic RP-HPLC method with UV de-
tection wasdevel oped for thes multaneous determina-
tion of AL and BZ in the presence of OX, using C
analytical columnwith amobilephasewasof 0.01 M
phosphate buffer pH: 4.0-acetonitrile-methanol (50:30:
20VIV).

System suitability parametersweretested by cal-
culating the capacity factor, tailing factor, the sengtivity
factor andresolution (TABLE 1).

Theaverage retention times under the conditions
described were 2.56 + 0.02 min for OX, 4.05 +0.02
minfor AL and 6.48+ 0.02 min for BZ (Figure 7).

Cdlibration curveswere obtained by plotting the
rel ationship between therel ative peak areaat the se-
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BZ AL
Item HPLC HPLC
Do method TLC method D, method DD, method  TLC method
method method
Accuracy (mean+ SD)  100.09+0.552 100.53+0.482 100.04+1.061 100.53+0.602 100.49+0.718  100.39+0.482 99.84+0.675
Specificity 100.08+0.800 100.21+1.500 99.78+0.897 99.91+1.153  100.29+1.123  99.79+1.559  99.79+1.559

Precision repeatability *  100.53+0.446 99.78+0.965 100.61+0.371 99.82+0.552 100.82+0.959 100.61+0.371 100.25+0.465

Intermediate precision®  100.29+1.162 100.89+0.717 100.10+0.464 100.70+0.622 98.98+0.574 100.10+0.464 100.65:0.617
Linearity slope 0.0623 0.14340 0.2233 0.0257 0.0064 0.2233 0.2004
Intercept 0.0704 0.0331 0.0108 0.0035 0.0001 0.0093 0.1992
Correlation coefficient(r) ~ 0.9999 0.9997 0.9998 0.9998 0.9996 0.9998 0.9999
Range 2-14 ng/ml 2-12 pg/spot 1-10 pg/ml  2-20 pg/ml 2-20 pg/ml 2-12 pg/spot  1-10 pg/ml

aTheintraday (n = 3), average of (4,6,8 ng/ml) of BZ and AL by the proposed spectrophotometric and HPLC methods and (4,6,8 pg/
spot) for the TL C-densitometric methods. ®Theinterday (n = 3), average of (4,6,8 pg/ml) of BZ and AL by the proposed spectropho-

tometric and HPL C methods and (4,6,8 pg/spot) for the TL C-densitometric methods

lected wavd ength (250 nm) and the corresponding con-
centrationsof AL and BZ intherangeof (1-10 pug/ml)
for both drugs by adopting theexterna standard method
for cdibration.

Thelinear regress on equationswere computed and
foundto be:
A=0.2004C +0.0008  r=0.9999for AL
A=0.1992C+0.0108  r =0.9998 for BZ

whereA istheredative pesk area, Cistheconcentration
inug/ml andr isthecorrelation coefficient.

Therobustnessof the HPL C method wasinvesti-
gated by andysisof samplesunder avariety of experi-
mental conditionssuchassmall changesinthepH (4.0-
4.5), smal changesin acetonitrile/methanol ratio (from
30/20to 20/30) in the mobile phase and changing the
columnusing a250mm x 4.6mm, i.d. C ; Lichrosorb™
10um analytical column, Alltech (USA). Theeffect on
retention timeand peak parameterswasstudied. It was
found that the method wasrobust when the columnand
themobilephaseratiowerevaried. Duringtheseinves
tigations, theretention timeswere modified, however
the areas and peaks symmetry were conserved.

The specificity of the proposed methods was
checked by analysisof |aboratory prepared mixtures
containing different ratios of AL and BZ with OX
(TABLE2& 3).

All the proposed methods were successfully ap-
pliedfor thedetermination of AL and BZ in Harpagin®
tabletswith nointerference of theexcipients. Thevaid-
ity of themethods was assessed by applying the stan-
dard additiontechnique, (TABLE 4).

Results obtained by the proposed proceduresfor
the determination of pure samplesof AL and BZ were
statistically compared to those obtained by the manu-
facturer method®! and no significant differencewasob-
served, (TABLE5). Method vaidation was performed
according to USP guidelines?” for all the proposed
methods. (TABLE 6) showed results of accuracy, re-
peatability and intermediate precision of themethods.

Results obtained by the proposed proceduresfor
the determination of pure samplesof AL and BZ were
statistically compared to those obtained by the manu-
facturer method®! and no significant differencewasob-
served, (TABLE5). Method vaidation was performed
according to USP guidelines?” for al the proposed
methods. (TABLE 6) showed results of accuracy, re-
peatability and intermediate precision of themethods.

CONCLUSION

The present work is concerned with the simulta-
neous determination of AL and BZ inthe presence of
OX. Inthispaper simple, sensitiveand rapid methods
aredescribed for s multaneous determination of AL and
BZ inpureform or in pharmaceutica formulations. Re-
viewing literaturein hand no other anaytical methods
concerned with the simultaneous determination of AL
and BZ in presence OX whichis pharmacologically
activeand no synthetic mixtureswere prepared to check
the specificity of themethod. D, and DD, spectropho-
tometric methods arewdl |-established techniquesthat
are ableto enhancetheresol ution of overlgoping bands.
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These methodsare s mple, more convenient, lesstime
consuming and economic compared to other published
methods. Theadvantagesof TLC-densitometric method
isthat severd samplescan bedetermined s multaneoudy
using asmall quantity of mobilephaseunlike HPLC,
thuslowering analysistimeand cost per analysisand
provideshigh sengtivity and selectivity. Highvauesof
correlation coefficientsand small values of intercepts
vaidated thelinearity of thecalibration graphsand the
obedienceto Beer’s law. The R.S.D. values, the slopes
and theintercepts of the calibration graphsindicated
the high reproducibility of the proposed methods. From
theresults obtained, we concluded that the suggested
methods showed high sengitivity, accuracy, reproduc-
ibility and specificity. Moreover, these methods are
smpleand inexpensive, permitting their applicationin
qudity control laboratories.

REFERENCES
[1]
[2]
(3]

[4]
[5]

[6]
[7]

S.Reiter, H.A.Simmonds, N.Z’ollner; Clin.Chim.

Acta, 187, 221-223 (1990).

T.Yamamoto, Y.Moriwaki, S.Takahashi; Ann.Rh-

eum.Dis., 50, 631-633 (1991).

T.lwanaga, D.Kobayashi, M.Hirayama; Drug

Metab.Dispos., 33, 1791-1795 (2005).

GNuki; Medicine, 34(10), 417-423 (2006).

T.Kojima, T.Nishina, M.Kitamura, N.Kitamani,

K.Nishioka; Clin.Chem., 33, 2052-2056 (1987).

GR.Rao, GKaujila, K.R.Mohan; Analyst, 103, 993-

994 (1978).

M.M.Bedair, M.A.Korany, M.A.Elsayed, O.T.Fah-

ny; Spectrosc.Lett., 23, 161-173 (1990).

[8] G Dryhurst, PK.De; Anal.Chim.Acta, 58, 183-191

(1972).

[9] T.R..Cataldi, F.Palmisano, PGZambonin; Analyst,
114, 1449-1452 (1989).

[10] GB.Martin, GA.Rechnitz; Anal.Chim.Acta, 237,

91-98 (1990).

—— Fyll Peper

[11] K.R.Hande, B.A.Chabner; Anal.Biochem., 101, 26-
33 (1980).

[12] H.Tada, A.Fujisaki, K.Itoh; J.Clin.Pharm.Ther., 28,
229-234 (2003).

[13] J.X.de Vries, A.Voss, C.Kutschker; Arzneimitte-
Iforschung, 43, 1072-1075 (1993).

[14] T.Kqgjima, T.Nishina, M.Kitamura; Clin.Chem., 32,
287-290 (1986).

[15] J.M.Failler, R.Farinotti, A.Dauphin; Ther.Drug
Monit., 7, 324-328 (1985).

[16] R.Boulieu, C.Bory, PBaltassat; J.Chromatogr., 307,
469-474 (1984).

[17] PNissen; J.Chromatogr., 228, 382-386 (1982).

[18] H.Breithaupt, G.Goebel; J.Chromatogr., 226, 237-
242 (1981).

[19] W.E.Wung, S.B.Howell; Clin.Chem., 26, 1704-1708
(1980).

[20] W.GKramer, S.Feldman; J.Chromatogr., 162, 94-
97 (1979).

[21] M.K.Reinders, L.C.Nijdam, E.N.Van Roon,
K.L.L.Movig, T.L.Th.A.Jansen, M.A.F.J.Van de
Laar, J.R.B.J.Brouwers; J.Pharm.Biomed.Anal.,
45, 312-317 (2007).

[22] T.Perez-Ruiz, C.Martinez-Lozano, V.Tomas,
R.Galera; J.Chromatogr B: Anal.Technol.Bio-
med.Life Sci., 798(2), 303-308 (2003).

[23] W.Stiiber, H.Moller; J.of Chromatogr.B, 224, 327-
331 (1981).

[24] Hartmut Vergin, Gillian Bishop; J.Chromatogr B,
183, 383-386 (1980).

[25] X.Jan De Vries, |.Walter-Sack, A.lttensohn;
J.Chromatogr.B, 417, 420-427 (1987).

[26] Merz Pharmaceuticals GmbH-Germany, Personal
Communication.

[27] The United States Pharmacopeiaand National For-
mulary, The Official Compendiaof Standards, Asian
Edition, USP 30-NF 25 The United States
Pharmacopeial Convention Inc., Rockvill, MD,
(2007).

—— a%a['yttaa[’ CHEMISTRY
A ndian W



