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ABSTRACT

Two sensitive extractive spectrophometric methede been developed for the estimation of Doceiaxalre anc

pharmaceutical dosage forms. The developed methredisased on the formation of colored chloroforrtrastible

ion-association complex of thdrug with Alizarin recs [ARS] and Tropaeolin ooc[TPooo]. The extracted
complexes showed absorbance maxima at 424 and m3@spectively for these methods. Beer's law iy@ethén

the concentration ranges betwee-40 pg/ml for the two methods. The effex concentration of dyepH and

optimum conditions have be@&stablished for these methods. The methods areedpfur the determination ¢

drugs in commercial tablets and results of analygse validated statistically through recovery sax
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INRRODUCTION

Docetaxel, (2R,3S)-N-carboxy{¥enylisoserine,-tert-butyl ester, 13-ester withps2C-epoxy-l,2x,4,73,108,130-
hexahydroxytax-ll-en-9-one deetate -benzoate, trihydrate is an antineoplastic agemrigghg to the taxoid fami
used in the treatment of breast, ovarian, prostatd, no-small cell lung cancer[1}3The cytotoxic activity of
docetaxel is exerted by promoting and stabilizirigratubule assembly, while preventing physiologicatrotubule
depolymerisation/disassembly in the absencguanosinegriphosphate. This leads to a significant decrease in -
tubulin, needed for microtubule formation and resut inhibition of mitotic cell division betweenetaphase an
anaphase, preventing further cancer cell prg[4,5].

Pharmacokinetic studies [6-8F Docetaxelhas been reported in the literatuv&arious methods cited in literatu
for its determinations involve HPLC methods and tW&®LC/MS in plasm [9-11]. An ion-pair extractive
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spectrophotometric methdths beerreported in the literature for the determination of a druging BPB reager
[12]. So far, there has been no -pair extractive spectrophotometric method repoffiad the estimation o
docetaxel [DCL] in pure and pharmaceutical dosagend. This prompted the aubr to developtwo simple and
rapid spectrophotometric methods with a-step extraction procedure for determination of dexe [DCL] in

pharmaceutical dosage forms.

MATERIALS AND METHODS

Apparatus:

e Spectral and absorbance measurements were cardedyo using ELICO UV - Visible Double beam
spectrophotometer modé&L-159 equipped with 1.0cm thickness matched quartz cetls used for the enti

experimental work.

« Systronics digital pH meter was id to adjust and determine the hydrogen ion conagoir (pH) of the buffe

solution.

Preparation of Standard drug solution: Pharmaceutical grade docetaxel [DCL] was giftedHeyero drugs Indi
Ltd., (99.8% pure), was used in method developm&rstock standard solution containing 1.0mg.” docetaxel
[DCL] was prepared by dissolving accurately weiglf@dOmg) of pure drug with double distilled watarliOOmL
calibrated flask. This stock solution is furthetutkd appropriately with double distilled water get a workinc
standard concentian of 20Qug.mL™ for the given below proposed methods respecti

Reagents and Solutions:
All chemicals and reagents used were of analyticatle or pharmaceutical grade. All solutions weepared ir
doubly distilled water.

Hydrochloric acid (0.1 M, Sd Fine chemicals, Indie: Prepared by diluting 8.5 mL of concentrated doid litre
of double distilled water.

Buffer solution, pH 3.0: Prepared by mixing 50mL of 1.0 M sodium acetatiition with 39.5mL of 1.0 M HC
solution and diluted to 250mL thi doubly distilled water. The pH of the solutiomsvadjusted to an approprii
value with the aid of a pH meter.

Assay procedure for tablets: Twenty tablets were weighed and finely powderedquantity of tablet powde
equivalent to 100 mg of doceta)DCL] taken in volumetric flask (100mL) was shakefth methanol (10.0mL
for 10 min and the volume was made upto the matk distilled water. The solution was then filtergalough
whatman filter paper and the aliquot portion of fifteate was dilute to 100.0mL with distilled water to get sam|
solutionand analyzed as given in the above proposed assegdqure:

RESULTS AND DISCUSSION

Fig. 1: Absorption spectrum of DCL with TPooo  Fig2: Absorption spectrum of DCL with ARS
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1.Method Development:

In order to ascertain the optimum wavelength of imaxn absorptionA,,) of the colored species formed in 1
above methods, specified amounts of docetaxel [D@kfe taken and colors were developed separate
following the above proposed procedures. The altisorgpectras were scanned on a spectrophotonnetiee wave
length region of 340 to 900nm against similar reab&mk or distilled water and are showr(Figs. 1 & 2) These
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spectrums show a single well-defined peak with ati@ristics absorption maxima where as the blankaah

method has low or no absorption in this region.

The wavelengths (absorption maxima) for each pregpasethods were used for the visible spectrophdticne
analysis of docetaxel [DCL] in bulk samples resjvety.

2.Optimization Studies of Experimental Variables forthe Proposed Procedures

The Optimization studie$or the color development for the proposed mettiodthe assay of docetaxel [DCL] were
established by varying the parameters one at a #eeping the others fixed and observing the effectiuced on
the absorbance of the colored species and werel fimuine same as describedlable.1 & 2.

For ARS: The Optimization studies for the color development for the proposed method with ARS was established
by varying the one parameters one at a time, keeping the others fixed and observing the effect produced on the
absorbance of the colored species and the conditions so obtained (Table.2) were incorporated in recommended

procedures.

3. Method Validation:
A) Optical Characteristics: In order to test whether the colored species formetthe above methods, adhere to
Beer's law the absorbance’s at appropriate wavésngf a set of solutions containing varying ameuaf
docetaxel [DCL] and specified amounts of reagéassgiven in the recommended procedures for eathoale
were recorded against the corresponding reagenksld he Beer’s law plots of these systems arerdecbagainst
the corresponding reagent blanks. The Beer’s lats mf these systems are recorded graphi¢glgs.3 & 4).

Table.1 Optimum conditions established in method T&oofor Docetaxel

Parameter Optimum Conditions in Remarks
range procedure
Amax(nm)  Tpooo 470 - 500 484
Effect of acid or buffer | 0.08 - 0.12 HCI| 0.1M HCI for | Variation of concentration or pH of acid beyond thpper and lower limits resulted
on color development. for TPooo TPooo in low absorbance values.
Choice of organic The watter immiscib[e sqlvents tested for the etimacof the colqred complex int
solvent for extraction of Chloroform for | Chloroform organic phase, which include (chlorobenzene, cae_ibmmhlon(_je, benzer_le, n-
the colored complex TPooo for TPooo butanol and chloroform). Chloroform was preferred its selective extraction of
’ the colored drug-dye complex from the agueous phase
Effect of 'shaklng time 1- 5 min 2 min Constant absorbance values werergutdor shaking periods between 1-5 min.
on extraction.
Effect of temperature on Laboratory Laboratory At low tempera_ture (< 2@) the extraction of c_o_lored species was fou_nd d@ol b
the colored species temperature temperature improper. At high temperature (> %5 the stability of the colored species was
' (28+30C) found to be less.
Stability of the colored
species in  organic| 1-60 min 5 min
solvent.
Table.2 Optimum conditions established in method ABfor Docetaxel
Optimum Conditions in
Parameter range procedure Remarks
Amax (M) ARS 415 - 440 430
Effect of acid or buffer | 0.08 - 0.12 HCI| 0.1M HCI | Variation of concentration or pH of acid beyond thpper and lower limits resulted
on color development. for ARS for ARS in low absorbance values.
Choice of  organic The water immiscibl_e so_lvents tested for the eximacof the colqred complex intp
solvent for extraction of Chloroform Chloroform organic phase, which include (chlorobenzene, caMhIornQe, benzer_1e, -
the colored complex for ARS for ARS butanol and chloroform). Chloroform was preferred its selective extraction of
) the colored drug-dye complex from the aqueous phase
Effect of 'shakmg time 1- 5 min 2 min Constant absorbance values werergatdor shaking periods between 1-5 min.
on extraction.
Effect of temperature on Laboratory Laboratory At low tempera_ture (< 200C) the extraction of ce_hprspecies was foun_d to be
the colored species temperature temperature improper. At high temperature (> 350C) the stabitif the colored species was
) (28+30C) found to be less.
Stability of the colored
species in  organic| 1-60 min 5 min

solvent.

B) Linearity Range and Analytical data: Linearity ranges for each proposed spectrophotaeneatethod for
guantitative analysis of docetaxel [DCL], were mdnyeplotting calibration curves over the concembratranges
cited. The statistical parameters (optical charattes) such as Beer’s law limits, Correlation fficéent, Sandell’s
sensitivity, molar absorptivity, percent relativarsdard deviation (calculated from six replicateigkes containing
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3/4th of the amount of the upper beer’s law limit&re calculated for all the proposed hods and the results are
summarized imable.3.

Fig. 3: Beer’s Law plot of DCL with TPooo Fig. 4: Beer’s Law plot of DCL with ARS
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C) Precision: The precision of each proposal methods was asceddrom the absorbance values obtainet
actual determination of six replicates of a fixedoaint of docetaxel [DCL] (10.ug/ml) for the proposed methoc
The percent relative standard deviation anccent range of error (at 0.05 and 0.01 confidenodtd) were
calculated for the proposed meth(Table.4).

D) Accuracy: To determine the accuracy of each proposed metlifidient amounts of bulk samples of docete
[DCL] within the Beer’s law limitsvere taken any analyzed by the proposed methodrékhdts (percent error) a
recorded inTable.4.

Table.3 Optical and regression characteristics, precisionrad accuracy of the proposed methods fcDocetaxel

Parameter TPooo ARS
Amas (NM) 484 430
Beer’s law limits pg/ml) 8.0 - 40.0] 8.0 40.C
Molar absorptivity (1 mcl.cm?) 7.213x 16 | 2.366 x 1
Sandell's sensitivityug.cm?/0.001 absorbance unif) 0.05329 0.0257¢
Optimum photometric rangug/ml) 9.5 - 35.0] 8.0-38.t
Regressiorequation (Y=a+bc) ; Slope | 0.0110 0.007¢
Standard deviation on slopey) 0.000117 | 0.00013!
Intercept (a) 0.0063 0.004¢
Standard deviation on intercepr,) 0.0000675| 0.000080
Standard error on estimation) 0.002960 | 0.00354!
Correlationcoefficient (r 0.9998 0.999«
Relative standard deviation (% 1.232 1.478
% Range of error (confidence limi
0.05 level 1.030 1.236
0.01 level 1.524 1.829

* Average of six determinations considered

Table.4 Determination of Docetaxel in dosagforms by the proposed methods and official methc

Amount Amount found by propose Reference Percentage recovery by propo:
Formulations* taken Methods** method]8] methods***
(mg) TPooc ARS TPooc ARS
19.94+0.13 19.890.09
Tablet | 20 F=1.t F=3.16 19.966.16 98.9%#0.81 96.428.95
t=0.22 t=0.96

*Tablets from four different pharmaceutical compemi
** Average_+standard deviation of six determinations, t-and Ftest values refer to comparison of the proposedhatktvith the referenc
method. Theoretical values at 95% confidence Jifmit 5.05, t = 226

E) Application to formulations: In order to evaluatehe analytical applicability of the proposed methtidsresult:
obtained by the proposed methods in label claimpaoed statistically with those obtained by a litera UV-
spectrophotometric methdaly applying student’t-test for accuracy and F-tefsr precisiol. Table.4 gives the
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results of the assay and reveals that there i® @gseement between the results obtained by th@oped methods
(label claim) the reference method with respe@douracy and precision for docetaxel [DCL].

At the 95% confidence level, the calculatecind F-values did not exceed the tabulated values (7% and F =
6.39), suggesting that the proposed methods aaecasate and precise as the literature method.

F) Nature of colored species

For Method — TPooo & ARS: Docetaxel [DCL] possesaezxecondary amino group. It forms an ion assaciati
complex with two acid dyes [Tpooo & ARS] which igteactable into chloroform from aqueous phase. The
protonated nitrogen (positive charge) of docetfR€lL] is expected to attract the appositely chargad (negative
charge) of the dye and behave as a single unighetd together by electrostatic attraction [ScHeme
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Scheme: Reaction mechanism of Docetaxel with TPO80ARS
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CONCLUSION

Two sensitive spectrophotometric methods has beeeloped, optimized and validated for the detertionaof

docetaxel [DCL]Jin pure drug and in tablets. The simplicity, sewmgit and selectivity make the method a suitable

alternative to the HPLC methods. Other charactesistuch as short performance time, ease of handfirorganic
solvents and does not requiring either expensivgipetents or specialized technicians, also sugdest the
procedures developed by the author can be adogtetbatine laboratory methods in quality contrdideatories
where modern instruments are not available.

REFERENCES

[1] E.J.Woodward, C. Twelve€urrent ClinicalPharmacology, 20105 (3), 226—-231.

[2] K.A .Lyseng-Williamson, C. Fentomrugs,200565 (17), 2513-31.

[3] E.A. Eisenhauer, J.B .Vermorkebrugs,199855 (1), 5-30.

[4] AM .Yvon, P .Wadsworth, M.A .Jordan ,"Taxol paresses dynamics of individual microtubules innfy
human tumor cells'Mol. Biol. Cell ;199910 (4),947-59.

[5] Anonymous. Docetaxellinical PharmacologyRxList.,2006

[6] S.J.Clarke,L.P.Rivorglin. Pharmacokingt 19993699-114.

[7] A. Sparreboom, O .van Tellingen, W.J Nooijet].BeijnenAnticancer Drugs1998 9,1-17.

[8] O. Van Tellingen, J.H. Beijnen, J. Verweij, EScherrenburg, W.J. Nooijen, A .Sparrebo@tin Cancer Res
1999.

[9] A.M.Reddy, B.Nagaraju, D.V.Rao, K.C.Sekh8gi Pharm201Q78(2),215-231.

[10] S.D. Baker, M. Zhao, P .He, M.A. Carducci\Vérweij, , Analytical Biochemistr2004324276-284.

[11] W.J Loos, J. Verweij, K. Nooter, G. Stoter, 3parreboom,J Chromatogr B Biomed Sci Apfi097693437-
441.

[12] Neelam Sridevi , Gopisetti Jahnavi, ChandralaBsekararer Pharmacia Lettrg 20124(1),159-169.

136
www.scholarsresearchlibrary.com



