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ABSTRACT:

Aims: A uncomplicated and expenditure efficient spedtaipmetric method is developed for

the determination of Ibandronate sodium in unadaiésl form and in pharmaceutic
formulations
Place and Duration of Study: Department of Pharmacognosy and Ethnopharmacg
Division, CSIR-National Botanical Research InsgtyLucknow ,India and Integr&niversity
up to 6 month,

Methodology: The drug was highly soluble in sodium hydroxiddtssas chosen as the solve
system for the drug. This ensured sufficient dralylslity and highest assay sensitivity. T
linearity range for Ibandronate sodium at its wawgkth of detection of 215nm was obtained
25-20Qug/ml. The linear regression equation obtained hgtlequare regression method, wer
=0.0011X + 0.034, where Y is the absorbance ansl tie concentration (ing/ml) of pure drug

solution.
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Results The absorbance was set up to rise linearly witheimsing concentration of Ibandronate
sodium, which is obtained by the calculated coti@bacoefficient value of 0.9999. The limit of
detection and limit of quantification was found&®900ug/ ml & 26.333.g /ml respectively.
Conclusion: The validity of the described procedure was agsksStatistical analysis of the
result shows elevated accuracy and good precidibe. proposed method was productively
applied to the determination of Ibandronate sodimmpharmaceutical formulations without any

interference from common excipients.

Keywords: Ibandronate sodium, Absorbance, Validation, Detection Limit

Abbreviation:

HPLC: High pressure liquid chromatography; UV: Bltiolet spectroscopy; LOD: limit of detection; LOQ:
limit of quantitation; CV: Coefficient of variationSD: Standard deviation; and RSD: Relative stehda

deviation

1. Introduction:

Ibandronate sodium is one of the nitrogen-contgirbisphosphonate. Chemically it is 3-(N-methyl-Nyjpd)
amino-1-hydroxypropane-1, 1-diphosphonic acid, nsmdaum salt, monohydrate with the molecular fornmila
oH 2oNO 7 P,Na.H,O and molecular weight of 359.23. It inhibits osflest-mediated bone resorption[1]. it is
valuable for the treatment of hypercalcemia of graincy [2], metastatic bone disease [3], Pagetsade
,postmenopausal osteoporosis, and corticosterdigegd osteoporosis. The activity of ibandronatebone
tissue is depend on its affinity for hydroxyapatiehich is fraction of the mineral matrix of bong].[ In
postmenopausal women, it reduces the elevate@fai@ne mass, leading to, a net gain in bone n#k8$. [For

guantification of impurities and assay of ibanditensodium, some analytical methods have been exp @bt
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9]. Literature appraisal exposed only one HPLC metfor the estimation of Ibandronate and its relate
substances. The aim of the present study is tolale\e easy responsive accurate and precise metitod f
determination of ibandronate sodium in pharmacaltiformulations and bulk drugs using UV

spectrophotometer [10] (Fig .1).

HO OH
HsC HO \p<
\/\/\ 5
NH //O
P
HO/ \OH

Fig.1llbandronate sodium

2. MATERIAL AND METHODS:

2.1 Instruments & Reagents

Ibandronate sodium pure drug (Batch No. E/999/11@02 gift sample of MacLeod’s pharmaceuticals Rut
Baddi. Shimadzu UV Visible Spectro- photometer (U¥80) with a coordinated pair of 10 mm quartz cells
were used for experimental purpose.

2.2 Preparation of 0.1N NaOH

In 100ml volumetric flask @ gm of NaOH was accurately weighed, dissolveddnnil of double distilled
water & final volume was made to 100ml.

2.3 Scanning and determination of maximum wavelengt(Amax)

In order to ascertain the wavelength of utmosbgiin (may Of the drug, solution of the drug was prepared
in NaOH and preprated solution was scanned usingsp&ttrophotometer within the wavelength region of
200-400 nm against NaOH as blank. The absorptiomecshowed quality absorption maxima at 215 nm for

Ibandronate Sodium (Fig. 2).
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Fig.2. UV curve of Ibandronate sodium in 0.1 N NaOH sauti

2.4 Preparation of Stock Solutions

Standard stock solution (primary) was geared ugisgolving 10 mg of Ibandronate sodium in 10 mNafOH,
to get final concentration of 1mg/ml (1Q@§ml) and stock solution was stored a!@%luring the study.

2.5 Preparation of calibration standard solutions

The calibration standard solutions were preparely g diluting primary stock solution with NaOH.oTget
calibration standard solutions of 25, 50,100,150u20ml of ibandronate sodium to construct Beer's |alot
for pure drug, the absorbance was calculatadhax 215 nm, against NaOH as blank.

2.6 Procedure for formulations

20 tablets of Ibandronate sodium were preciselykei powdered and finally mixed. A portion of trewdler
equivalent to 10 mg of ibandronate sodium was fearexd into a 10 ml volumetric flask and small vole of
NaOH was added. The content of the flask was stadctor 15 min and diluted to final volume of 10y}
means of NaOH (100Qg/ml). it was centrifuged for 15 min at 5000 rpm ldoeak up out the insoluble
excipients. Suitable solutions were prepared byntpkuitable aliquots of the clear supernatant dihating
them with NaOH to give final concentration (1&80ml). The absorbance of these solutions was medsair

215 nm. The amount of ibandonate sodium per tafdstcalculated using the calibration curve
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RESULT AND DISCUSSION:

3.1 Validation

For analytical determination of any drug validatice one of the significant step. There are sometmo
important validation parameters such as lineanity eange, accuracy and precision, LOD, LOQ, recpeed
ruggedness were assessed in developed method.

3.2 Linearity and Range:

Under the proper experimental conditions, thebcation graphs of the absorbance versus conceiratere
found to be linear over the range of 25-2§0ml for proposed method. The statistical analgéidata obtained
for the determination of ibandronate sodium in psaution point to high level of accuracy for the
recommended methods as confirmation via the snadlieg of standard deviation and coefficient of at&oi.
The linear regression equation was obtained: Y G0ILX + 0.034, Y is the absorbance and X is the
concentration (irug/ml) of pure drug solution. Linearity of the regseon equation and trifling were determined
from the exceedingly significant (p > 0.05) cortela coefficient value. Without intercept report@dpe values
at 95% confidence limits, suggested that the catiin lines of Ibandonate sodium solutions in Na@é not

diverge from the source as the above-obtained sdalewithin the confidence limits (Table.1 &2,073).
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Table. 1Linearity table of Ibandronate sodium in Workingu&dard

Conc. Mean Absorbance* Std. Error %CV
(Hg/ml)
25 0.0606+0.0012 0.0007 1.9278
50 0.0886+0.0017 0.0010 1.8972
100 0.1493+0.0015 0.0009 1.0145
150 0.1985+0.0019 0.0011 0.9617
200 0.2555+0.0013 0.0007 0.4893

*Average of three determinations with standard agons

CV — Coefficient of variation

03000
02500
$ 02000
2 01500
£ 01000
00500

0.0000 +

Calibration Curve of Iband

nate Sodium

¥ =0.0011 + 0.034
R'= 099

50 100
Conc.(pa/ml)

150

200

250

Fig.3. Linearity curve of ibandronate sodium



130 Table.2.Regression Analysis of Data for the Estimationbafridronate Sodium from Standard Solution

131
Statistical Parameters Ibandronate Sodium
Regression equation Y=0.0011X+0.034
Correlation coefficient 0.999
Molar absorptivity, L mofcmt 5.9542x16
Standard error of slope 2.0405%10
Standard error of intercept ordinate 2.5095%10
Standard error of estimate 2.9216%10
95% confidence interval of slope 1.0445%101744x10°
95% confidence interval of Intercept 2.6001%101974x10
132
133

134 3.3 Accuracy

135  To decide the accuracy of the proposed methodyesgstudies was conceded out by adding differerdumnts

136  (80%, 100%, and 120%) of mass samples of Ibandeosadium within the linearity range were taken and
137 added to the pre-analyzed formulation of conceiomabQug/ml. From that percentage recovery values were
138  calculated (Table. 3)

139  Table.3.Accuracy Readings

Sample Concentration % Statistical

ID (ng/ml) Recovery analysis

Pure drug  Formulation
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S1:80% 40 50 101.3 Mean=100.63
S2:80% 40 50 102.6
S3:80% 40 50 98.5 SD=1.53
S4:80% 40 50 99.2
S5:80% 40 50 100.7 %RSD=1.52
S6:80% 40 50 101.5
S7:100% 50 50 98.6 Mean=99.62
S8:100% 50 50 99.7
S9:100% 50 50 99.2 SD=0.84
S10:100% 50 50 101.1
S11:100% 50 50 99.3 %RSD=0.85
S12:100% 50 50 99.8
S13:120% 60 50 98.2 Mean=99.23
S14:120% 60 50 98.9
S15:120% 60 50 98.4 SD=1.01
S16:120% 60 50 990.1
S17:120% 60 50 99.9 %RSD=1.02
S18:120% 60 50 100.9

% Recovery = (amount recovered/amount introducetlp&X



162 3.4 Precision:

163  The precision of the proposed method was asceddipactual fortitude of six replicates of fixednocentration

164 of the drug within the Beer’'s range and verdict ¢t absorbance by the proposed method. From this
165 absorbance, mean, standard deviation and % RSkaladated (Table 4).

166  Table. 4 Precision readings

167 Concentration Absortan Statistical Analysis
168 100 0.1496 Mean= 0.1511
169 100 0.1527

170 100 0.1536 SD=0.0019

171 100 0.521

172 100 0.1488 % RSD=1.2828
173

174

175 3.5 Detection & Quantitation limit:

176  The detection limit of an individual analytical pess is the lowest amount of analyte in a samplehndan be
177  detected but not unavoidably quantitated as antesdae. The quantitation limit of an individual aytical
178  procedure is the buck amount of analyte in a samwpieh can be quantitatively determined with appictp
179  precision and accuracy. The LOD and LOQ were catedl by using the relation &/& and 10c /S
180 respectively, where is the standard error of estimate and S is thgeslimtended values of limit of detection
181  (LOD) and quantitation (LOQ) for Ibandronate sodiwere found to be 8.6900 and 26.388ml respectively.
182

183

184
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3.6 Analysis of pharmaceuticals formulations:

The optimized spectrophotometric method was appbetthe through determination of Ibandronate sodinm
tablet using calibration curve method without sasaeple extraction or filtration. From the absorleawualue,
the drug content per tablet (on an average weigsishbwas calculated (Table 5).

Table. 5.Analysis of pharmaceuticals formulation

Up&trophotometric Method

Labelled Amount % Drug %RSD
Formulation Amount (mg) deegered* Recovered
Tablet 150mg 149.861#©54 99.901 0.5308

4. Discussion & Conclusion:

Treatment with bisphosphonates significantly redudke risk of fractures in men and women with
osteoporosis. The evidence is based on high-quatigge 11l randomized controlled trials (RCTs) witacture

as an endpointll, 12]. Treatment with bisphosphonates is nohait adverse effects, but they are generally
minor and occur in a minority of patients. The mosinmon adverse effect is gastrointestinal ups#t thie
oral formulations, the frequency of which decreasih intermittent treatment such as onceweeklynonthly
regimens. Intravenous (IV) administration of niteoagcontaining bisphosphonates may induce an atasep
reaction which manifests as fever, myalgia andralgia, although these side effects usually resalitein a
few days of onset [13-14]. In this study a simdigst and reliable UV spectrophotometric method was
developed and validated for the determination ddntbronate sodium in bulk drug & pharmaceutical
formulations. This method was applied directlytie tinalysis of pharmaceutical dosage forms wittimiheed
for separation such as extraction steps prior ¢éoditug analysis. As this proposed method has thedoLOD

value and wider linear range is more sensitive pukthFrom the results obtained, we concluded that th
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suggested method showed high sensitivity, accueaty precision. Moreover, this method is simple and
inexpensive and it can be employed for the routjnality control of Ibandronate sodium in pharmamaut
formulations.
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