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INTRODUCTION

Eltrombopag is formulated as Eltrombopag olamine
salt with the chemical name of 3- {(22)-2- [1- (3,
4-dimethylphenyl) -3-methyl-5-oxo0-1, 5-dihydro-
4H-pyrazol-4-ylidene] hydrazine}-2-hydroxy-3-
biphenylcarboxylic acid-2-aminoethanol (1:2) (1).
Eltrombopag olamine is a thrombopoeitin receptor
agonist used in idiopathic thrombocytopenic purpura

(2). Eltrombopag olamine is a member of
biphenylhydrazone class which stimulates activation
of the cytoplasmic tyrosine kinases Janus kinase
(JAK)2 and tyrosine kinase 2 and signal transducers
and activators of transcription five (STAT)5 by
activating thrombopoeitin receptor, resulting in
megakaryocyte proliferation and differentiation into
platelets. The structure of Eltrombopag olamine is
given in Figure 1.
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Figure 1. Structure of Eltrombopag olamine.

Forced degradation is degradation of drug substance
and drug product at conditions more harsh than
accelerated conditions. It is required to exhibit
specificity of stability indicating methods to solve
stability related problems and it also provides an
insight into degradation pathways and degradation
products which helps in elucidation of the structure
of degradation products. The drug is exposed to
various stress conditions, which are acidic, basic,
oxidative, thermal, and photolytic degradation with
degradation between 5-20% acceptance range (3-
5).

Literature review revealed that there is no any
pharmacopeial method available and various
methods available are HPLC (6-7), HPLC stability (8-
10), UV method (11), RP-UPLCMS (12) and LC-MS\
MS (13), but there is no single method available for
stability indicating method for the estimation of
Eltrombopag olamine by RP-UPLC. Ultra-
performance liquid chromatography (UPLC) provides
significant increase in resolution, sensitivity, and
speed of analysis. As compared to HPLC, RP-UPLC
takes less run time and less solvent consumption,
so it lowers the cost and makes the technology eco-
friendly. Thus, it is worthwhile to develop stability
indicating analytical method for estimation of
Eltrombopag olamine tablet dosage form by RP-
UPLC, which can be employed for routine analysis.

MATERIAL AND METHOD

Chemicals and Reagents
Eltrombopag olamine was kindly provided as a gift

sample from Piramal Discovery Solution,
Ahemdabad. Promacta tablet (75 mg) was
purchased from the market. HPLC grade

acetonitrile, Milli Q water, AR grade formic acid, AR
grade hydrochloric acid, AR grade sodium
hydroxide, and hydrogen peroxide were used.

Chromatographic Condition

UPLC (Acquity UPLC, Waters) used, data were
processed using Empower software.
Chromatographic separation was performed using
UPLC BEH Cig (50 mm x 2.1 mm, 1.7 ym) column.
The mobile phase consists of water pH 3 with formic
acid and acetonitrile in ratio of 30:70. The flow rate
was set to be 0.5 mL/min. The injection volume was

3 pL. The detection was carried out at 244 nm at
column temperature 30 °C within run time of 2 min.

PREPARATION OF THE STANDARD SOLUTION

A standard solution of Eltrombopag olamine (50 g/
mL) was prepared by dissolving an 25.6 mg
(equivalent to 20 mg of Eltrombopag) of
Eltrombopag olamine in acetonitrile : water 70:30
(v/v) (diluent).

Preparation of Stock Solution

A standard stock solution of 200 pg/mL for
Eltrombopag olamine was prepared by using
acetonitrile : water 70:30 (v/v) as a diluent.

Preparation of Sample Solution

20 tablets of Promacta (75 mg of Eltrombopag)
were weighed and finely powdered. About 97 mg
(equivalent to 20 mg of Eltrombopag) of tablet
powder was weighed and diluted to obtain 50 pg/mL
solution of Eltrombopag olamine.

FORCED DEGRADATION STUDIES

The study was carried out to specify the method by
ensuring the separation of degradant’s peaks and
standard drug peak. Acidic degradation was carried
out using 1 N HCl at 60 °C for 2.5 h and alkaline
degradation was performed with 0.05 N NaOH at
room temperature for 24 h and then the mixture
was neutralized, diluted, and filtered. Oxidation
studies were conducted using 0.3% H20; for 1 h.
Thermal degradation was carried out 60 °C for 1 h.
For photolytic degradation, the powdered drug was
exposed to UV light for 1 ICH cycle.

Preparation of force degradation solution
About 97 mg of tablet powder was used to perform
force degradation, which was, after neutralization,
diluted to obtain 50 pg/mL solution of Eltrombopag.
METHOD VALIDATION (14)

Analytical validation parameters for this proposed

method were determined according to ICH (Q2R1)
guideline.
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Linearity

The stock solution of 200 pg/mL was diluted
appropriately to obtain a concentration range of 50-
150% i.e; 25-75 pg/mL of working sample i.e; 50
pg/mL of Eltrombopag olamine.

a) 50%: 2.5 mL of stock solution was diluted up to
20 mL to obtain 25 pg/mL.

b) 75%: 3.5 mL of stock solution was diluted up to
20 mL to obtain 35 pg/mL.

c) 100%: 5 mL of stock solution was diluted up to
20 mL to obtain 50 pg/mL.

d) 120%: 6 mL of stock solution was diluted up to
20 mL to obtain 60 pg/mL.

e) 150%: 7.5 mL of stock solution was diluted up to
20 mL to obtain 75 pg/mL.

LOD and LOQ

The limit of detection (LOD) and Ilimit of
quantification (LOQ) were calculated by Calibration
curve method.

LOD = 3.3 xSD/slope

LOQ = 10 x SD/slope

Specificity

Specificity was performed by injecting diluent,
placebo and sample solution to check the
interference of excipients.

Precision

Repeatability was performed under 6 replicates of
Eltrombopag olamine (50 ug/mL). Intra-day and
inter-day variations of Eltrombopag olamine was
performed in triplicate at three different
concentration levels 50, 100, 150% (25, 50 and 75
pg/mL).

Accuracy

The accuracy was carried out by spiking in triplicate
of three different concentrations 50, 100 and 150%
(25, 50 and 75 pg/mL of Eltrombopag olamine) of
target concentration of drug to placebo and %
recovery was calculated.

Robustness

The robustness of method was established by
applying small deliberate changes in the
experimental condition. The changes made in flow
rate £ 0.05 (0.45 mL/min, 0.5 mL/min, 0.55
mL/min), Temperature £ 2 °C (28 °C, 30 °C, 32 °C)
and pH £ 0.2 (2.8, 3, 3.2).

Assay of Tablet Dosage Form

Twenty tablets were weighed and powdered. The
mass equivalent of 97 mg of sample (equivalent to
20 mg of Eltrombopag olamine) was taken into a 50
mL volumetric flask. The solution is further diluted
to obtain concentration of 50 pg/mL.

RESULT AND DISCUSSION

Optimized Condition

Initially methanol, acetonitrile, and water were tried
in different concentrations for mobile phase
selection. The optimized mobile phase was water pH
3 with formic acid and acetonitrile (30:70% v/v).
Chromatographic separation was performed using
UPLC BEH Cis (50 mm x 2.1 mm) x 1.7 ym. The
flow rate was set to be 0.5 mL/min. The injection
volume was 3 pL with detection wavelength 244
nm. The optimized chromatogram is given in Figure
2.
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Figure 2. Chromatogram of optimized condition.

System Suitability Parameter

The system suitability parameter is shown in Table 1, which shows that all the parameters are within the
acceptance limit i,e; Theoretical plates is greater than 2000 and tailing factor is less than 2.

Table 1. Summary of System Suitability Parameters

Drug Retention Time Area Theoretical Plates Tailing Factor
Eltrombopag 1.30 1252210 6848 1
olamine
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Forced degradation study

Force degradation study shows % degradation was
obtained between 5-20% in acidic, basic, and
oxidative stress condition and drug was stable in
thermal and photolytic degradation. The
degradation order was acidic > oxidative > basic >
photolytic and thermal. Peak purity test passes as

RESEARCH ARTICLE

there was no any unknown peak get merged in API
peak, which is also confirmed from purity angle is
less than purity threshold. Force degradation data is
given in Table 1 and chromatograms of different
stress condition is given in Figure 3.

Table 2. Forced degradation summary.

Degradation Condition Purity Threshold Purity Angle % Degradation
Acidic degradation 0.268 0.071 6
Basic degradation 0.314 0.149 4.8
Oxidative degradation 0.262 0.049 5.4
Photolytic degradation 0.262 0.049 0.2
Thermal degradation 0.271 0.080 0.3
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Figure 3. Force degradation chromatograms of A) Acidic condition B) Basic condition (Overlay of placebo,
blank and sample) C) Oxidative condition D) Thermal condition (Overlay of placebo and sample) E)
Photolytic condition (Overlay of placebo and sample).

METHOD VALIDATION

Linearity: The calibration curve obtained for Eltrombopag olamine in the range of 25-75 ug/mL and the
correlation coefficient was found to be 0.999. Linearity spectra and graph is given in Figures 4 and 5.
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Linearity curve of Eltrombopag
olamine
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Figure 4. Linearity curve of Eltrombopag olamine.
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Figure 5. Linearity overlay chromatogram of Eltrombopag olamine.

LOD and LOQ: LOD and LOQ were found to be 1.19
pg/mL and 3.59 pg/mL.

Specificity: Specificity study shows that there no
any interference of the diluents and placebo at the
retention time of drug peak. Also purity angle is
obtained less than purity threshold, so peak purity
shows a positive result. Also % interference was

found as 0.02%, thus the method is specific.

Precision: Repeatability and intraday, interday
precision for RP-UPLC method was measured in
terms of RSD and RSD was found to be less than
2.Thus, the method is precise. Results are shown in
Table 2.

nd interday precision and accuracy.

Table 3. Summary of intraday a
Precisi Interday Intraday Accuracy
recision .. . .
Precision Precision
Level (%) Conc. (Hg/mL) %RSD %RSD %Recovery
Drug Name (n = 3) (n = 3) (n = 3) (n = 3) Range
Eltrombopag 50 25 0.43 0.18 655101
olamine 100 50 0.09 0.06 ) :
150 75 0.03 0.05

Accuracy:% recovery was found between 98-102%
specify that method developed is accurate. Result
for accuracy is tabulated in Table 2.

Robustness: Making deliberate changes in flow
rate, temperature and pH, the RSD of peak area
was found to be less than 2, specifying that the
method is robust and results remained unaffected

by small variations of these parameters.

Assay of tablet dosage form

% Drug content of tablet dosage form of
Eltrombopag olamine was found between 99-100%.
The data is given in Table 3. Thus, the method can
be used for routine assay of tablet dosage form.
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Table 4. Assay of Eltrombopag olamine.

CONC % Assa
Drug (ng/mL) CONC Mean # SD o Assay
= (n=3)
(n=3)
Eltrombopag olamine 50 50.98 + 0.717 101.96
indicating studies of drugs — A review. J. Phar. Anal.
CONCLUSION 2013; 4: 159- 65.
The developed stability indicating method for 6. Pal N, Pravalika P, Bhavani DS, Geetha R, Afreen

estimation of Eltrombopag olamine is simple and
rapid. Data obtained from precision shows result in
terms of RSD less than 2, which conclude that the
method is reproducible and precise. Accuracy range
is between 99.8-101.9% recovery ensure good
accuracy and specificity shows no interference of
diluent and placebo, indicating that the method is
specific with good response for the estimation of
Eltrombopag olamine. Deliberately changing the
chromatographic conditions gives RSD less than 2
show developed method is robust in nature. Stress
degradation carried out in acidic, basic, oxidative,
thermal, and photolytic condition shows method was
capable of quantifying drug in presence of
degradants as peak purity of drug peak passes.
Drug get degrade in acidic, basic, and oxidative
condition indicate that drug is susceptible to these
conditions and stable in thermal and photolytic
degradation. From this, it is concluded that method
is reliable for analysis of Eltrombopag olamine in
tablet dosage form with its degradants.
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