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ABSTRACT

A simple, efficient, and reproducible method for the deter mination of raloxifene hydrochloridein
tablets has been developed using reverse phase high performance liquid chromatographic
method. The elution was done using a mobile phase consisting of buffer and acetonitrile (60:40
viv) on Symmetry C18, 4.6 x 150mm, 5 pm, XTerra analytical column with flow rate of 0.8
ml/min with detection at 287 nm. An external standard calibration method was employed for
guantitation. The elution time was 4.890 min. The linearity range was 10-50 mg/ml for
raloxifene hydrochloride. The present method was validated with respect to system suitability,
linearity, precision, limit of detection (LOD) and limit of quantification (LOQ), accuracy
(recovery), Robustness. The proposed method can be readily utilized for bulk drug and
pharmaceutical formulations.

Key Words: RP-HPLC, Raloxifene hydrochloride, XTERRA Colunmethod development and
validation.

INTRODUCTION

Raloxifene Hydrochloride is chemically 6-hydroxy£@-hydroxyphenyl)- benzothiophen-3-yl]-
[4-[2-(1-piperidyl)ethoxy]phenyl] —methanone[l]. Asecond generation selective estrogen
receptor modulator (SERM) used to preventagsieosis in postmenopausal women.lt has
estrogen agonist effects on bone and chotdsteretabolism but behaves as a complete
estrogen antagonist on mammary gland and eteissue.
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The literature survey[2,3,4,5,6] reveals that thésesome HPLC methods have been
reported.The aim of the present study was to develad validate a simple, isocratic RP-
HPLC[7,8,9] method for the determination of Ralexié Hydrochloride in tablets. The
developed method was validated using ICH guidelioesalidation[10].

Today, RP-HPLC is the most popular analytical témphe for separating complex mixtures in
the chemical, pharmaceutical and biotechnologiwdlistry. RP-HPLC is the opposite of normal-
phase chromatography, with a nonpolar stationagsehand a polar, largely aqueous mobile
phase. The most common stationary phases usedtadeoyldimethyl (C 18 ) phases with silica
as the solid support. Silica has a small pH raBge 8) where mixtures can be separated without
degradation of the column performance. Above pHil;a supports dissolve and destroy the
column. Below pH 3, the silicon-carbon bond is ek and the column is destroyed. The
separation is achieved by analytes having differgeractions with the stationary phase. In RP-
HPLC, solutes are separated using their hydropltgbi& more hydrophobic solute will be
retained on the column longer than a less hydroighmie. Also, polar solutes will interact with
the silica surface to cause peak tailing. The neopilase is one of the two components involved
in the separation process. Water is generally drtbeocomponents of a binary mixture in RP-
HPLC. Water is considered to be the weak compoogtite mobile phase and does not interact
with the hydrophobic stationary phase chains.

The RP-HPLC method reported in this study was atdid in accordance with the International
Conference on Harmonization (ICH) guideline[11] abest practice[12,13,14] .Specificity,

linearity, precision (repeatability and intermedigtrecision), accuracy, robustness, limit of
detection and limit of quantitation were evaluated.

EXPERIMENTAL SECTION

Acetonitrile( HPLC grade) , Raloxifene Hydrchlorids the reference standard was purchased
from Matrix laboratories , Distilled water was dmised by using a Milli-Q system (Millipore),
Ralista tablets and the chemicals of analyticabeat grade purchased from various sources,
Pump (Waters Alliance 2695) , Detector (UV — VisitModel 2487 , Injector Autosampler (
20ul), The Column XTERRA (150mm) , Elio PH — Meter, A & D — Digitaldance.

Chromatographic conditions

The mobile phase consisted of a mixture of buféeetonitrile (60:40 v/v). The flow rate was set
to 0.8 ml /min, Injection volume 20ul , The Colurmsed is G XTERRA (150mm). The
detection wavelength was set to be at 287 nm. REGH&halysis was performed isocratically at
room temperature.

Method Development[15,16]

Preparation of Standard Solution

Accurately weighed and transfered 10mg of Raloxafegdrochloride Working standard into a
100 ml volumetric flask and added about 70 mL dfluént and sonicated to dissolve it
completelyand made volume up to the mark with the same sbl&bock solution) Further
pipetted 1 ml of the stock solution into a 10ralumetric flask and diluted up to the mark with
diluent. Mixed well and filtered through 0.45urdf.
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Preparation of Sample Solution

Weighed 5 Raloxifene hydrochloride Tablets and waled the average weight. Accurately
weighed and transfered the sample equivalent tmd®f raloxifene hydrochloride into a 100
ml volumetric flask. Added about 70 ml of diluemtdasonicated to dissolve it completely and
made volume up to the mark with diluent. Mixed waaid filtered through 0.45um filter. Further
pipetted 1ml of the stock solution into a 10mlwmktric flask and diluted up to the mark with
diluent. Mixed well and filtered through 0.45u nté

RESULTS AND DISCUSSION

HPLC separation of Raloxifene hydrochloride wasied out on a Xterra C18 column by an

isocratic elution with buffer-acetonitrile (60:40vy . The flow rate was constant at 0.8 ml/min
and the column temperature was at room temperé24£1°). The UV wavelength was set at
287 nm. No interference from diluents, impurities,excipients present in the pharmaceutical
formulation was observed at this detection wavdlen@efore each run LC column was

equilibrated with the mobile phase for about 15.mMirsharp, symmetrical peak was obtained for
Raloxifene hydrochloride when analyzed under tleselitions. This retention time enable rapid
determination of the drug, which is important foutine quality control analysis.

System suitability test was established from fieplicate injections of a solution containing
Raloxifene hydrochloride 1@/ml. The percent relative standard deviation (R8D}he peak
area was calculated. The peak tailing for drug wmasasured. A useful and practical
measurement of peak shape, the peak tailing amdettieal plate count was determined. Column
plate number was determined using the formula, B.54(t R /w h ) 2 , where w h is the
bandwidth at 50% of peak height. The proposed niethet these requirements within the
United States Pharmacopoeia (USP) accepted limitling factor < 1.5, Theoretical plates >
2000) . The stability of Raloxifene hydrochloride solution was investigated in the method
development phase. five solutions containingu@nl of Raloxifene hydrochloride were tested .
The solutions were stable during the investigate tand the RSD was < 1.0% for retention
time (min), peak area and height. The solutionsewsrown to be stable with no significant
change in Raloxifene hydrochloride concentratioardtiis period.

Method validation:[17,18,19,20]

Linearity:

Appropriate amounts of Raloxifene hydrochloridecktsolutions were diluted with mobile
phase to give concentration of 10, 20,30,40 anddgd®l. Each solution was injected calibration
plot was prepared. Linearity was evaluated by lineast-squares regression analysis. Good
linearity was observed over the concentration raengmuated (10-5@ug/ml) as shown in the
linearity curve in figure-3 . The correlation cheent was found 0.999.

Precision:

The precision of the method was investigated wébpect to repeatability and intermediate
precision. The repeatability (intra-day precisiaf)the method was evaluated by assaying five
replicate injections of the Raloxifene hydrochlieriat 100% of test concentration (@§'ml) on

the same day. The %RSD of the retention time (i) peak area were calculated .
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Table 1: Separation characteristics of Raloxifene Hydrochloide analysed under optimized conditions an
method validation of Raloxifene Hydrochloride

PARAMETERS

LIMIT

OBSERVATION

System suitability

Theoritical Plates should not less than 20(
Tailing factor should not more than 2.0

Orheoritical plates: 2215.
Tailing factor:1.5

Precision:

A)System Precision RSD NMT 2.0% 0.32
B).Method precision RSD NMT 2.0% 0.03
Linearity Correlation coefficient NLT 0.99 0.999
Accuracy %Recovery range- 98-102 % 99.8%

Robustness(Flow,Mobile phas

e) System suitalplitsameters should comp

y complies

LOD

S:N Ratio should be about 3

2.96

LOQ

S:N ratio should be about 10

9.96

The system is suitable for tailing factor, thearattiplate, and resolution.

TABLE 2: Recovery studies of Raloxifene Hydrochlorile from samples with known concentrations

%Concentration Area Amount Added| Amount Found % Recovery] Mean Recovely
(at specification Level (ug/ml) ((ng/ml)
50% 1368358 5.0 5.05 101.0%
100% 2702064 10.0 9.97 99.7% 99.8%
150% 3979124 14.9 14.7 14.7%
*n=3

Figure 1: Typical LC chromatogram of the Raloxifenehydrochloride sample for the system suitability
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Intermediate precision (inter-day precision) wasndestrated by evaluating the relative peak
area percent data the LC system at three diffe@mtentration levels (50%, 100%, and 150%)
that cover the assay method range (5:86nl). The %RSD of the system was calculated from
the individual relative percent peak area meanesht the 50%, 100%, and 150% of the test
concentration. The intra-day (n= 5) and inter-day 8) %RSD are given in table. All the data

Mnutes

are within the acceptance criteria of 2% .
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Figure 2: Typical LC chromatograms obtained for precision (a),(b) are for precision (c),(d) are for
intermediate precision
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TABLE 3: Robustness of the method

conditions valu System suitability Results

USP Plate count USP Tailing

50:50 2916 1.3

Mobile phase (£10%) 60:40 2208 1.5

70:30 2697 1.4

0.6 2828 15

Flow rate(ml/min) 0.8 2208 1.5

0.4 2661 1.4

Accuracy:

Accuracy of the method was evaluated by fortifygnRaloxifene hydrochloride sample solution
(with respect to the target assay concentratioh wiree known concentrations of reference
standard ( 10, 20 and 3@/ml). Percent recoveries were calculated formedéiices between the
peak areas obtained for fortified and unfortifieduiions. Good recoveries were obtained within
the acceptance criteria (98.0-102.0%) as shownabléF2. No significant differences were
observed between amounts of Lamivudine added andrttounts found.
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Figure 3: The linearity curve for the Raloxifene hydrochloride sample ( 10 to 50ug/ml)
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LOD & LOQ:

The limit of detection (LOD) and limit of quantitah (LOQ) tests for the procedure were
evaluated by serial dilutions of Raloxifene hydrdocide stock solutions in order to obtain
signal-to-noise ratios (s/n) of3:1 and~10:1, respectively. The LOD value for Raloxifene
hydrochloride was found to be 0.03pug/ml (s/n = 2.9®d LOQ (n =6) was 0.1%0g/ml (s/n =
9.96) as shown in Table-1

Robustness

Robustness of the method was evaluated by theg/samadf Raloxifene hydrochloride under

different experimental conditions such as changeshé organic composition of the mobile

phase and flow rate. The percentage of methantiénmobile phase was varied +10%, the
flow rate was varied +0.2 ml/min. Their effects the USP plate count, USP tailing at 10%,
recovery and repeatability were studied. Deliberatgation of the method conditions had no
significant effect on assay data or on chromatdgraperformance, indicating the robustness of
method and its suitability for routine use and $fan to other laboratories. The results from
robustness testing are presented in Table-3

CONCLUSION

A RP-HPLC method with UV detection for the assay Réloxifene hydrochloride was
developed and validated. The results showed tleatrtbathod is very selective, no significant
interfering peak was detected; accurate, with #regntage recoveries>99; and reproducible,
with the %RSD < 1%. The method was sensitivetie ls 0.03pg/ml could be detected with the
LOQ of 0.1Qug/ml. The method involves use of a simple buffethwihe acetonitrile and
minimum sample preparation, encouraging its apdinain quality control for angbis of
Raloxifene hydrochloride in bulk samples, raw miaterand final dosage forms.
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Figure 4: Typical chromatogram of accuracy for stamlard and sample, (a) standard; (b),(c) and (d) aréor
sample concentrations of 50%, 100% and 150% resptely
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