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ABSTRACT

Two simple and sensitive visible spectrophotometiithods (A and B) have been developed for thendietztion

of anagrelide in pure and pharmaceutical dosagenfr Method A is based on the oxidation of 3-methyl
benzothiazololinone-2-hydrazone (MBTH) by ferridoclde followed by its coupling with anagrelide acidic
medium forming a dark green colored chromogen withabsorption maximum at 618 nm. Method B is based
the reaction of anagrelide with Folin-Ciocateu(F@agent under alkaline conditions forms an inteasblue
colored chromogen with an absorption maximum at &85 Beer’s law is obeyed in the concentration eof)5-30
png/ml for method A and 10-70 pg/ml for method BesEhmethods were successfully applied to pharmiaaéut
dosage forms and no interference was observed émmmon pharmaceutical excipients and additives.
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INTRODUCTION

Anagrelide[1-4](AGD) is chemically known a$,7-Dichloro-1,5-dihydroimidazo[2,1-b]quinazolind{)-one
monohydrochloride usefdr the treatment of essential thrombocytosis emanic myeloid leukemia. It works by
inhibiting the maturation of megakaryocytes intatplets. Anagrelide hydrochloride was approvedhayFDA in
1997 for the treatment of patients with thromboeyti, secondary to myeloproliferative disordersteiduce the
elevated platelet count and the risk of thromb@sis to ameliorate associated symptoms includingntbo-
hemorrhagic events. The chemical structure of thg & shown in Fig 1.

The literature survey revealed that only few methbdve been reported for the determination of atiagr in
plasma by GC-MS[5],LC-MS[6 Jand bulk drugs by HHEZ{and no visible specrophotometric methods hawnbe
reported. The analytical application of MBTH and i@icated that they have not been earlier repaatecbagents
for the spectrophotometric determination of anadeein pharmaceutical dosage forms or biologicaid. Hence
,the authors have made an attempt and succeeca idetrelopment of these methods for the spectropieita
determination of anagrelide in pharmaceutical degagns.

MATERIALSAND METHODS

Analytical grade anagrelide was obtained from Igd@rmaceutical laboratory and its pharmaceutioahde forms
were obtained from commercial sources. A Tech-canguel UV-2301 UV-Visible spectrophotometer (Hitachi
software) with 1 cm matched quartz cells was usedlf spectral measurements.

Reagents:

MBTH (0.2%): 0.2 g of MBTH was dissolved in 100 afldistilled water.
FeCk(0.5%): 0.5 g of FeGlwas dissolved in 100 ml of 0.5 N HCI.

FC Reagent (10%): 10 ml of FC reagent with 100 faistilled water.
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Na,CO;(15%): 15 g of NgCO; was dissolved in 100 ml of distilled water.

Preparation of standard drug solution:

Accurately weighed 100 mg of anagrelide was dissblin 100 ml of distilled water to give a concetitna of 1
mg/ml. This stock solution was further diluted witlater to obtain the working standard concentratibhOOug/mi
for method A and 200pg/ml for method B.

Assay Procedure:

Effect of reaction time and stability of coloured product:

The colored product was developed rapidly afteratidition of the reagents and attained maximummgitg after
about 10min at room temperature (methods A and B). The ddaswe values were measured at time intervals of
5min to study the stability of the colored produthe developed color was found to be stable forraogdef more
than 1.5 in both the methods under the described expetaheanditions.

Method validation:

Linearity:

A linear correlation was observed between the dlasme at respective wavelengths and concentrabioASD in

the ranges as given in Table 1. The regressiorysiralising method of least squares was made fosltze,
intercept, and correlation coefficient, obtainednfr different concentrations, and the results amansarized in
Table 1. The optical characteristics such as alisorpnaxima, Beer's law limit, molar absorptivitgnd Sandell’s
sensitivity, the limits of detection and quantitaticalculated as per the current ICH guidelinescamapiled in
Table 1.

Sensitivity:
The limit of detection (LOD) and limit of quantitah (LOQ), for the proposed methods, were evaluageger ICH
guidelines using the following formula:

LOD = 3S/Slope ; LOQ = 10,Slope

where $is the standard deviation of replicate determoratralues under the same conditions as for the lsamp
analysis in the absence of the analyte, The higregeof molar absorptivity and low values of Sdhslsensitivity
and LOD in both the methods indicate the high simityi of the proposed methods (Table 1).

Intraday and Inter day accuracy and precision:

Further the accuracy and precision (intra-day) h&f proposed methods were evaluated by replicatlysasmaf

calibration standards at three different conceiatnatevels in the same day. Accuracy and precisibimter day
were measured by performing the calibration stadglat three cited concentrations on five conseeudays. The
results show that these methods have reasonaldisipre(Table 1).

Application to thetablet Analysis:

The developed methods (A and B) were applied todétermination of AGD in tablet solutions at thidifferent
concentrations. The results were compared withetledshe reported method .Statistical analysidefresults using
the Student’s-t and F-tests revealed no signifidifférence between the reported method and theiaffnethod at
the 95% confidence level with respect to accuramy@ecision (Table 2)

Recovery:

The accuracy and reliability of the methods devetbpiere further ascertained by recovery experimeetiormed

on synthetic mixtures of AGD with several excipersuch as talc (20g), dextrose (1fhg), sodium alginate
(10mg), starch (18ng), acacia (2thg), and magnesium stearate i) by the proposed methods and recoveries
obtained by each method, were in the range 9811-9% .

The accuracy and precision of the proposed methaate further ascertained by performing recoverylisti by
standard addition technique. Preanalyzed tabletipowas spiked with pure drug at three differemtcemtrations,
and the total was found by the proposed methodsh Batermination was repeated three times. Theveggmf the
pure drug added was quantitative and revealedcthérmulated substances did not interfere in thiemnination.
The results of recovery study are compiled in T&ole
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Recommended Procedure;

Method A:

Aliquots of standard drug solution ranging from-8.8 ml (100ug/ml) were transferred to a seriesl@fml

volumetric flasks. To each flask, 1.0 ml of MBTHdah.5 ml of ferric chloride were added and allowedtand for
10 min. Finally the volume was made up to mark wiistilled water and the absorbance was measuré@8&nhm
against a reagent blank. The colored species wahfedbor 2.3 h and the calibration curve was pregdo calculate
the amount of drug.

M ethod B:

Varying aliquots of standard drug solution rangfrgm 0.5-3.5 ml (200ug/ml) were taken into a seng€d.0 ml
volumetric flasks. To each flask,1.5 ml of FC reaatgand 1.0 ml of sodium carbonate were added Hoded to
stand for 10 min. The volume was made up to matk wistilled water and mixed well. The absorban€d¢he
colored compound was measured at 685 nm agairestgeemt blank . The colored species was stable.foh And
the amount of drug in the sample was computed ftemalibration curve.

up to 100 ml and appropriate aliquots of the dmigt®on were treated as described above.
RESULTSAND DISCUSSION

In method A, MBTH was oxidized by ferric chloride acidic medium followed by its coupling with theud to
form dark colored complex having absorption maximt8 nm. On oxidation MBTH loses two electrons and
proton forming an electrophilic intermediate, whihthe active coupling agent. This intermediatelargoes
electrophilic substitution with the drug to formetholored product.

In method B, the mixed acids in FC reagent invéhefollowing chemical species:
3 H,O. ROs. 13 WQ,. 5 MoG;s. 10 HO and
3 H,0. POs. 14 WQ,. 4 MoQ;. 10 HO

Anagrelide effects the reduction of 1, 2 or 3 oxygeoms from the tungstate and/or molybdate, thgrproducing
one or more of several possible reduced specieshveiows the intense blue color having absorpti@ximum
685 nm.

The optical characteristics such as absorptiontspdEig.1&2), Beer’s law limit (Fig.3&4), molar abrptivity,
Sandell’s sensitivity and percent relative stand#diation were calculated and the results are sanaed in table
1. Regression characteristics like slope, intercapd correlation coefficient were calculated anoven in Table 1.
Commercial formulations of anagrelide were sudtdlgsanalyzed by the proposed methods and theltseesne
presented in table 2. For an additional demonseimadif accuracy, recovery experiments were perfortmeddding
fixed amount of the drug to the pre-analysed foatioh at three different concentration levels. Ehassults are
summarized in table 3. The ingredients usuallygmem formulations did not interfere with the poged methods.

Table 1 Optical, regression characteristics and precision of proposed methods

Parameter Method A | Method B
A max, nm 618 685
Beer’s law limits (pg/ml) 5-30 10-70
Molar absorptivity (L.mofcm?) 5.5366x10 | 3.5148x16
Sandell’s sensitivity (Lg/cf0.001 abs.unit) 0.0463 0.0729
Slope 0.035679 0.021202
Intercept 0.016679 0.037417
Correlation coefficient 0.9989 0.9991
% RSD* Intra day 0.88 0.64
Inter day 0.98 1.10
Limit of detection (pg/ml) (LOD) 0.75 0.10
Limit of quantification (ug/ml)(LOQ) 2.50 3.50

* Average of six determinations
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Table 2 Assay of Anagrelidein pharmaceutical dosage forms

Sample Labeled amount, | Amount obtained, mg % Assay
mg/capsule Method A | Method B | Method A | Method B
0.9846 0.9763
1 1.0 F=1.44 F=1.74 98.46 97.63
t=1.54 t=1.23
0.4794 0.4901
2 0.5 F=1.78 F=2.45 95.88 98.03
t=0.74 t=1.14

The t and F test values refer to comparision ofptfteposed methods with the reference method. Ttieargalues of 95% confidence limit,

F=5.05, t=2.57
Analyst: Wavelength Scanning Sample: Anagrelide/l MBTH Method
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Fig.1 Absor ption spectrum of Anagrelidewith MBTH
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Fig.2 Absor ption spectrum of Anagrelidewith MBTH
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Fig.3 Calibration curve of Anagrelidewith MBTH
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Fig.4 Calibration curve of Anagrelidewith FC
Table3 Recovery studies
Method A Method B
Spiked Pre-analyzed Aarggggt &Tﬁﬁg; % Pre-analyzed in;gggt (;At\)Ta?rI:Q(tj %
level amount, (pg/ml) (ug/ml)' (ug/mi) ' Recovery | amount, (ug/ml) (ug/ml)’ (ug/ml) ’ Recovery
10 5 14.71 98.07 20 10 29.66 98.87
50% 10 5 14.86 99.07 20 10 29.47 98.23
10 5 14.82 98.80 20 10 29.51 98.37
10 10 19.71 98.55 20 20 39.33 98.32
100% 10 10 20.24 101.20 20 20 40.26 100.6
10 10 19.84 99.20 20 20 39.47 98.67|
10 15 25.47 101.88 20 30 50.89 101.7
150% 10 15 25.22 100.88 20 30 50.22 100.4:
10 15 24.89 99.56 20 30 50.56 101.12
CONCLUSION

It could be concluded that the developed method#hi determination of anagrelide are simple, $iesiaccurate
and precise and can be satisfactorily applied ¢catialysis of anagrelide in bulk and pharmaceutioahge forms.
The advantage of the methods is that they do mptine any tedious extraction or heating proceduresthermore,
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no expensive or toxic reagents or organic solvargsequired. The methods developed are rapid ambtinvolve
any stringent experimental conditions, which infloe the sensitivity and reliability of the method$ie methods
are unaffected by slight variations in the expentakconditions such as reagent concentrationstengderature.
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