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ABSTRACT

A simple, sensitive, selective rapid spectrophotometric method was devel-
oped for the determination of post synaptic a-1 Adrino receptor antago-
nist Doxazosin mesylate in pure form and pharmaceutical formulations
based on the oxidation of Fe*ion in presence of drug and followed by
orange red colored complex formation with 1,10- Phenantrolline reagent at
PH 5which are extractable at 510 nm. Beer’s law is obeyed in the concentra-
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tion range 10-60 pg /ml. The developed method was applied directly and
easily for theanalysis of the Pharmaceutical formulations. R.S.D wasfound
to be 0.5318° and recovery 99.32% respectively. The method was com-
pletely validated and proven to be rugged. The interferences of the other
ingredients and excipients were not observed. The repeatability and the
performance of the proved method were established by point and internal

hypothesis and through recovery studies.
© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Doxazosin[(4-amino-6,7-dimethoxy-2-
quinazolinyl)-4-(1,4-benzodioxan-2-yl-carbonyl) pip-
erazine] isapostsynaptic a,- adrenoreceptor antago-
nist used either d oneor incombination with diuretics
or o, -adrenergi c-receptor-antagonist for thetreatment
of hypertension and benign prostatic hyperplasia. Itis
sructurdly related to prazosin (Figurel), but Doxazosin
showsamoregradual onset of hypertensive effect and
alonger hdf-life, makingit apossiblecandidatefor once-
daily ord dosing??l. For determination of Doxazosinin
human plasma, several andytical methodshavebeen
reported, manly chromatographic methodscoupledwith

fluorescencd1¥, UV mass spectrometry™, or MS-
M S detection™4, Sampletreatment involvesprima
rily liquid-liquid extraction of doxazosin from
plasmd*58101234 gthough offlineand onlinesolid phase
extraction®, aswell as protein precipitation”, have
a s0 been applied M ost of the devel oped methodshave
been applied to human pharmacokinetic studies after
oral administrationsof 4-10 mg doses of doxazosin
tabletg5°12, Voltametric methods(cydlic, linear sweep,
differentia pulse and square-wavevoltammetry) were
devel oped for the determination of theAlfuzosnintab-
let dosageform, human serum and sim-ulated gastric
juice at a glassy carbon disk electrode in Britton-
Robinson and phosphate buffersover thepH range 2.0



8 Development and validation of UV- spectrophotometric method

ACAIJ, 12(1) 2013

Full Peaper ==
0
oj)l\[m
@EO Nj\f,N O\
3 o)
N |
H

Doxazosin

N
-
Figurel
to 7.5. Detection limitswerefound to be 1.56 x10 "M
for differential pulsevoltammetry and 6.2 x 10 M
for square-wave voltammetry?). Theempirical for-
mulafor Doxazosin mesylateisC,,H,.N.O, and the
molecular weightis451.47grams. It hasthefollowing

structure.

In the present study an attempt has been madeto
develop ssmple UV spectrophotometric method for
quantitativeestimationof Doxazogninitstechnica grade,
formulationsand biologica sample(Blood). Thefunc-
tional group used for the color development of
Doxazosinwasprimary amine. Theresultsobtainedin
thismethod were based on complex formation reaction
of Doxazosinwith 1, 10- Phenanthrolline/Fecl ..

An attempt hasbeen madeto develop and vaidate
to ensuretheir accuracy, precison, repestability, repro-
ducibility and other analytical method vaidation param-
etersasmentionedin variousgradients.

EXPERIMENTAL

Apparatus

Shimadzu model UV-Visible spectrophotometer
mode 2450 with 1 cm matched quartz cell swas used.

Materials
Puresample

The pure samplewas collected from CIPLA Phar-
maceuticals, Avalahalli, VirgoNagar, Bangalore,
560049.

a. Solvent
Methanol
b. Preparation of standard stock solution

Accurately weighed 100mg of Doxazosnwasdis-
solvedin40ml of methanol in 100ml volumetricflask and
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volume was made up to the mark with methanal. i.e.
1000pg/ml (Stock solution A)

From theabove stock solution A 10ml of solution
waspipetteout into 100ml volumetric flask and thevol -
umewas made up to themark with methanol to obtained
thefina concentration of 100 pg/ml (Stock solution B)

CHEMICALS

1,10-Phenantrolline (0.01M)

0.234 g of 1, 10- Phenantrolline was accurately
weighed and dissolvedin Digtilled water in 100ml volu-
metricflask and volumewas made up tothe mark with
Didilled water.

0.2% Fecl3 solutions

0.2g FeCl, reagent was accurately weighed and
dissolvedindistilled water in 100ml volumetric flask
and made up to themark with distilled water.

Orthophosphoricacid (0.2M)

1.3ml of Orthophosphoric acid wasaccurately taken
anddilutein Distilled water in 1700ml Volumetric Flask
and made up to the mark with Distilled water

Preparation of calibration curve

Fresh diquotsof Doxazosinrangingfrom1to6ml
weretransferredinto aseriesof 10ml volumetricflasks
to providefina concentration rangeof 10t060 pg/ml.
To eachflask 1ml of (0.01M) 1, 10-phenantrolline so-
|utionwas added followed by 1ml of (0.2%) Ferricchlo-
ridesol ution and resulting sol ution was hegted for 15min
at100°C and findly 1ml (0.2M) Orthophosphoric acid
solution wasadded. The sol utionswerecooled at room
temperature and made up to mark with distilled water.
The absorbance of orange red col ored chromogen was
measured a 510nm against thereagent blank. Thecolor
specieswasstablefor 24hrs. Theamount of Doxazosin
present in the sampl e sol ution was computed fromits
cdibrationcurve.

Procedurefor formulations

Twenty tabletscontaining Doxazosn mesylatewere
weighed and finely powdered. An accurately weighed
portion of the powder equivalent to 100mg of
Doxazos n wasdissolved ina100ml of methanol and
mixed for about 5min and then filtered. The methanol
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was evaporated to dryness. The remaining portion of
solutionwasdiluted ina100ml volumetricflask tothe
volumewith methanol up to 100ml to get the stock so-
[utionA. 10ml of aliquotswas pipette out into 1700ml
volumetric flask and the volume was made up to the
mark with methanol to obtained thefina concentration
of 100pg/ml (Stock solution B).

Subsequent dilutionsof thissolutionweremadewith
methanol to get concentration of 10to 60 pg/ml and
were prepared as above and analyzed at the selected
wavelength, 510nm and the resultswere statistically
vaidated

Procedurefor blood sample

After collection of Blood sampleit will be centri-
fuged. For isolation of Doxazosinfrom plasmasample,
Methanol was used for protein precipitation. Liquid-
Liquid extraction was performed with plasmaby alka-
linizationwith 1M NaOH, followed by extractionwith
30% dichloromethanein Hexane. The upper organic
layer wasevaporated to dryness, and reaming dry resi-
duewasdissolvedin 100ml Methanol. From the above
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Figure 2 : Absor ption spectrum of Doxazosin with 1,10-
Phenantrolline/FeCl,
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Figure 3 : Beer’s law plot of Doxazosin with 1,10-
Phenantrolline/FeCl,
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Figure4: Beer’s law plot for Doxazosin in blood sample
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Figure 5 : A schematic seaction mechanism of doxazosin
with 1’10 — phenantroline

solution 1ml istakeninto a100ml of Volumetric flask
and made up to the mark with methanol.(10 ng/ml)
From the above sol ution ranging from 0.1-0.7 (10-
70ng/ml) were transferred in to each flask 1ml of
(0.01M) 1, 10-phenantrolline solution was added fol -
lowed by 1ml of (0.2%) Ferric chloride solution and
resulting sol ution was heated for 15 min at100°C and
findly 1ml (0.2M) Orthophosphoric acid solution was
added. The solutionswere cooled at room tempera-
tureand made up to themark with distilled water. The
absorbance of orange red colored chromogen was
measured at 510nm against the reagent blank. The

=
| N

-—

— a%a['yttaa[’ CHEMISTRY
A ndian ﬁoawﬂ/



10 Development and validation of UV- spectrophotometric method

ACAIJ, 12(1) 2013

Full Peper ——

TABLE 1: Optical characteristicsand precision by (1, 10—
PT)

Parameter Visible method
Color Orangered
Absorption maxi ma(nm) 510
Beer’s law limits (ug ml™) 10 to 60
Molar absorptivity (L Mol*Cm™) 1.0995 x10*
Sandell’s Sensitivity (g cm™? 0.04106
Regression eqvation (Y*)
Slope (b) 0.02194
Intercept(a) 0.00662
Standared deviation(SD) 0.00405
Correlation coefficient (r2) 0.9997
%RSD (Relative standared deviation) 0.5318
Range of errors
Confidence limits with 0.05 level 0.00324
Confidence limits with 0.01 level 0.00425
Limits of detection (LOD)(ug mi™) 0.60916
Limits of quantification (LOQ) (ug ml™) 1.845

RSD of 6 independent determinations
RSD of 9 independent deter minations (3 independent samples
per day for 3 days

TABLE 2: Assay results of doxazosin in for mulations by
visblemethod

Amount Amount
found by found by
Name of the Formulation the %
. . the
Formulation in (mg) reference Recovery
proposed method
method
(mg)
DOXACARD 250 249.43 2445 99.77
T=0.498
F=0.9998
DURACARD 250 248.3 246 99.32
T=0.4986
F=0.996

T and F- values refer to comparison of the proposed method
with reference method.

Theoretical values at 95% confidence limits t= 0.543 and F=
0.999

color species was stable for 24 hrs. The amount of
Doxazosin present in the sampl e sol ution was com-
puted fromitscalibration curve.

The color was developed using 10pg/ml of
Doxazosin solution and 1ml of (0.2M) 1,10-
Phenantrolline sol ution was added followed by 1ml of
(0.2%) Ferric chloride solution and resulting solution
was heated at 100 °c for 15 min. The solutionswere
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TABLE 3: Deter mination of accur acy of doxazosin

Amount
Level of Amour_1t of of Total
% Doxm_ Standard amount %
Recovery formulation Dox found Recovery
(mg) added  (mg)
(mg)
248.65 200 44757  99.46
80% 247.35 200 44523  98.94
247.12 200 44481  98.85
248.32 250 496.64  99.32
100% 248.3 250 496.6 99.32
247.9 250 495.8 99.16
248.31 300 546.28  99.32
120% 247.99 300 545.57 99.2
247.6 300 544,72  99.04

TABLE 4: Satistical datafor accuracy deter mination

Level of % Total amount Standard %

Recovery found (mean) deviation RSD
80% 445.87 0.825 0.185
100% 496.34 0.236 0.0475
120% 545.52 0.3555 0.0651

The results are the mean of five readings at each level of
recovered

TABLE5: Repeatability datafor DOX at 510nm

<§§'Lfi) Abs1 Abs? Abs3 Mean devsit;tion (%)RSD
10 0221 022 0219 022 0001 0454
20 0433 0432 0433 0432 00057 1319
30 0635 0634 0636 0635 0001  0.57
40 0878 0877 0876 0877 0001  0.114
50 10842 1.083 1.084 1.0837 000064  0.055
60 1318 1317 132 1318 000152 0.115

Average of five determinations

cooled to room temp and added 1ml (0.1M) of or-
thophosphoric acid sol ution and made up to mark with
distilled water in 10ml volumetric flask. The absor-
bance of orange red colored species was measured
at 510nm against the reagent blank.

RESULTSAND DISCUSSION

Optical parameters

In order to ascertai n the optimum wavel ength of
maximum absorption (omax) formed in UV spectro-
photometric method and of the col ored speciesformed
ineach sothefour visible spetrophotometric methods,
specified amount of Doxazosininfinad solution 10ug/ml
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TABLE 6: Assay resultsof doxazosin in blood sample

Conc.
in Timein Hours
pg/ml

4 8 12 16 20 24 28 32

0.223 0.213 0.209 0.203 0.198 0.195 0.189 0.182
Color stability data for 1, 10-phenantrolline method

TABLE 7: Assay resultsof doxazosin in blood sample

Amount

Amount
found by found b
Name of the Formulation the ' % of
X . the
Formulation in (mg) proposed of Recovery
method in "9 eNce
method
(mg)
Doxacard 2mg 1.242 1.23 99.4%
T=0.00844
F=0.002979
Duracard 2mg 1.225 1.23 99.75%
T=0.00865
F=0.003211

T and F values refer to comparison of the proposed method
with reference method. Theortical values at 95% confidence
limits T=0.00796 and F=0.0029

TABLE 8: Deter mination of accur acy of doxazosin

Amount
Name of the Amoun_t of of Total
Formulation in Drugin Standard amount %
(mg) Blood Drug found Recovery
sample(mg) addedin  (mg)
(mg)
Doxacard(2mg) 124 2 3.26 81.5%
Duracard(2mg) 1.25 2 3255 81.37%

The results are the mean of five readings at each level of
recovered

TABLE 9: Repeatability datafor doxazosn at 510nm

n_Ctsgt(i:; Absl Abs2 Abs3 Mean De\it:t'ion S/SOI%

in (ng)
10 0.0132 0.0133 0.0134 0.0133 0.0001 0.7518
20 0.0265 0.0265 0.0267 0.0265 0.0001 0.3773
30 0.0398 0.0397 0.0396 0.0397 0.0001 0.2518
40 0.0531 0.0531 0.0545 0.0535 0.0008 0.1495
50 0.0664 0.0665 0.0667 0.0665 0.000152 0.2255
60 0.0797 0.0798 0.0797 0..0797 0.00014 0.1756

Average of five determinations

wastaken and the colorsweredeve oped following the
above mentioned proceduresindividually the absorp-
tion spectrawere scanned on spectrophotometer inthe
wave ength region of 380-800 nm (for Method) against
corresponding reagent blanks. The regent blank ab-

—— Fyll Peper

sorption spectrum of each method wasal so recorded
agang distilledwater /methanol. Theresultsare graphi-
caly representedin (figure 2)

Par ameter sfixation

In devel oping these methods, asystematic study of
the effects of variousrelevant parametersin the meth-
ods concerned were under taken by verifying one pa
rameter at atimeand controlling al other parameter to
get themaximum color devel opment, reproduci bility and
reasonabl e period of stability of final colored species
formed. Thefollowing studiesware conducted.

M ethod

Theresults obtained in this method were based
on oxidation followed by complex formation reaction
of Doxazosinwith 1,10-phenanthrolline, Ferric chlo-
ride and Orthophosphoric acid to form an orangered
colored chromogen that exhibited maximum absorp-
tion at 510 nm against the corresponding reagent
blank. Thefunctiona group used for the color devel-
opment for this method was primary aminegroup. A
schematic reaction mechanism of DOX with 1, 10-
Phenantrolline reagent was shownin (figure5) The
effect of various parameters such asconcentrationand
volume of 1, 10- Phenantrolline and strength of acid
order of addition of reagents, solvent for final dilution
were studied by meansof control experimentsvary-
ing one parametersat atime

Optical characteristics

Thereferencemethod adhereto beer’s law the ab-
sorbance at appropriate wave length of aset of solu-
tionscontainsdifferent amountsof Doxazosnand speci-
fied amount of reagents (as described in the recom-
mended procedure) were noted against appropriate
reagent blank.

Thebeerslaw plot of thesystemillustrated graphi-
cdly (figure 3) least squareregress on anadysiswascar-
ried out for the sl ope. Intercept and correl ation coeffi-
cient. Beer’s law limits molar absorptivity, sandells sen-
sitivity for Doxazosinwith each of mentioned reagents
wascaculated. Theoptica characteristicswere present
intheTABLE 1.

Inorder to test whether the col ored speciesformed
inthe method adherethe beer’s law the absorbance at
gppropriatewave ength of aset of solutionscontain dif-

—— a%a['yttaa[’ CHEMISTRY
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ferent amounts of Doxazos n and specified amount of
reagents (as described in therecommended procedure)
were noted against appropriate reagent blanksor dis-
tilled water. The beerslaw plots of the system illus-
trated graphically figure 3, 4 least square regression
analysiswas carried out for the slope, intercept and
correlation coefficient, beer’s law limits molar absorp-
tivity Sandells sensitivity for Doxazosin with each of
mentioned reagentswere ca culated. The optical char-
acteristicsarepresentedinthe TABLE 1.
Precision

The precision of each oneamong thefive proposed
spectrophotometric methods were ascertained sepa-
rately from the absorbance val ues obtained by actual
determination of a fixed amount of Doxazosin
(20,20,30,40,50,60 pg/ml) in final solution. The per-
cent rel ative standard deviation and percent range of
error (at 0.05 and 0.01 confidencelimits) were calcu-
lated for the proposed methods and presented in
TABLE 1.

Analysisof formulations

Commercid formulationsof Doxazosnwere suc-
cessfully analyzed by the proposed methods. Theval-
ues obtai ned from the proposed and reference meth-
ods were compared statistically by thet and F tests
and were found that those proposed methods do not
differ sgnificantly fromthereported methodsand they
were presented in TABLES 2. The proposed methods
also appliedfor Biologicad Samples(Blood) for good
recoveriesareobtained whichwererecordedin TABLE
6, 7, 8.

Accuracy

Recovery studies were carried by applying the
method to Drugssamplepresentinformulaionstowhich
known amount of Doxazosin corresponding to
80%,100%and 120%, of label claim wasadded (stan-
dard addition method) in 80% recovery study. Amount
of recovery study the amount of standard addedis250
mg of Doxazosin (i.e.100% addition). In 120% recov-
ery study the amount of standard added is 300mg of
Doxazodn (i.e. 120% addition). Likethisrecovery sud-
ieswerecarried by applying the method to Biol ogical
sample (Blood) to which known amount of Doxazosin
correspond to 2mg Formul ations taken by the patient.

Hnalytical CHEMISTRY o

By thefollow of Standard addition method 2mg of &
bel claim wasadded. After the addition of these stan-
dardsthe contentsweretransferred to 100ml volumet-
ric flash and dissolved in solvent. Finally thevolume
was made up to the mark with solvent. The solution
wasfiltered through Whitman No. 41filter paper. The
mixed samplesolutionswere andyzed and their absor-
bancevauewasdetermined. At eachlevel of recovery
five determinations were performed and present in
TABLE$4, 8. Theresultsobtained werecompared with
expected results and were statistically validated in
TABLES3, 4.

Linearity and range

Thelinearity of andyticd methodisitsability todicit
test resultsthat aredirectly proportional to the concen-
tration of analyzein samplewithinagivenrange. The
range of analytical method istheinterval betweenthe
upper and lower levelsof analyzethat have been dem-
onstrated withinasuitableleve of precision, accuracy
and linearity.

Specificity and selectivity

Specificity isaprocedureto detect quantitatively
theanayseinthe presence of componentsthat may be
expected to the present in the sample matrix. While
selectivity isaprocedureto detect theanadyse qualita-
tively in presence of componentsthat may be expected
to present inthesamplematrix. Theexcipient informu-
lationswas spiked in apreweghed quantity of Drugs
and then absorbance was measured and cal cul ations
were doneto determinethe quantity of the Drugs.

Repeatability

Standard solutionsof Doxazosin wereprepared and
absorbance was measured against the solvent asthe
blank. The observance of the same concentration solu-
tionwasmeasurefivetimesand slandard deviationwas
calculated and presentedin TABLE 3, 9.

I nterferencesstudies

Theeffect of widerange of inactive, ingredients
usually present in the formulations for the assay of
Doxazos n under optimum conditionswasinvestigated.
Noneof them interferedin the proposed methodseven
when they arepresent in excessfold than anticipated in
formulations.
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CONCLUSION

The proposed method can be used for determina-
tion of Doxazosnin Formulations. Themethodisrapid,
smpleand hasgreat sengtivity and accuracy. Proposed
method makes use of smplereagents, which an ordi-
nary analytical laboratory can afford. Method is suffi-
ciently sendtiveto permit determination even downto
10ug ml. The proposed method issuitablefor routine
determination of Doxazosininitsformulaionand Blood.
The commonly used additives such as Starch, Lactose,
Titanium dioxide, and Magnesium statedo not interfere
with the assay procedures.
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