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INTRODUCTION

Substance P is the most abundant neurokinin in mammalian
CNS and a potent modulator of neuroimmuno regulation [1,2].
Drugs which block substance P from binding to neurokinin
type 1 (NK1) receptors can be of use as antiemetic agents as
these neurotransmitters are implicated in the pathoetiology of
emesis [3,4]. Aprepitant i.e., 5-([(2R,3S5)-2-((R)-1-[3,5-bis(tri-
fluoromethyl) phenyl]ethoxy)-3-(4-fluorophenyl)morpho-
lino]methyl)-1H-1,2,4-triazo-1-3(2H)-one (Fig. 1), is a new
class of substance P/Neurokininl (NK1) receptor antagonist,
which is effective on both acute and delayed emesis. It is a
selective high affinity antagonist of human substance P/NK1
receptor and has little or no affinity for serotonin (5-HT3),
dopamine and corticosteroid receptors [5].
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Fig. 1. Chemical structure of aprepitant
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Aprepitant is a substance P/neurokinin 1 receptor antagonist, which is used for preventing both acute and delayed emesis. In the present |
study a simple and accurate spectrophotometric method has been developed for quantitative determination of aprepitant in bulk and |
pharmaceutical dosage forms based on the formation of ion-pair complex between the drug and bromocresol green. The 1:1 yellow colour
aprepitant-bromocresol green (BCG) ion-pair complex was formed in buffer solution at pH = 4, extracted with chloroform and measured |
at 413 nm. The optimum reaction conditions such as pH, reagent amount, extracting solvent and stoichiometry of the ion-pair complex |
were investigated. The developed method showed excellent linearity over the concentration range of 150-500 pg/mL with acceptable |
correlation coefficient (1> = 0.998), precision (CV < 3.67 %) and accuracy (Error < 3.46 %). The proposed method was successfully |
applied for determination of aprepitant in capsule dosage forms and no interference from excipients was observed. |
|
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Review of the literature reveals that few methods were
developed for the determination of aprepitant either in biolo-
gical fluids or pharmaceutical preparations. These methods
include: LC-MS method for its determination in human plasma
[6,7] and RP-HPLC method for aprepitant determination in
pharmaceutical dosage forms [8,9]. Although these methods
offer a high degree of specificity, yet they require large amount
of high purity organic solvents and highly sophisticated and
dedicated instrumentation. This led us to develop a simple and
sensitive spectrophotometric method for its determination in
pharmaceutical preparations. Aprepitant is weakly absorbing
light in the UV region and is thus subject to interference from
excipients and/or impurities. Extractive spectrophotometric
procedures are common for their sensitivity in the assay of
drugs and, therefore, ion-pair extractive spectrophotometry
using a chromogenic reagent has received considerable atten-
tion for the quantitative determination of many pharmaceutical
compounds [10-13]. Bromocresol green (BCG) is a useful
chromogenic reagent used for determination of amines in
acidic media. The proposed method is based on the formation
of ion-pair between aprepitant and bromocresol green. Several
pharmaceutical compounds have been determined through this
approach [14-18]. Therefore, the aim of this work is to develop
a simple, sensitive and specific ion-pair spectrophotometric
method for the determination of aprepitant in dosage forms.
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EXPERIMENTAL

A double beam spectrophotometer (UV-160) manufactured
by Shimadzu, Japan with a fixed 2 nm bandwidth and quartz
1 cm cells were used for spectrophotometric measurements.

Waters (Milford, USA) HPLC system (Model 515 pump,
Model 717 plus Autosampler and Model 486 UV-visible detector)
connected to a Multi-channel Chrom & Spec software was
used for determination of aprepitant in dosage forms.

Bromocresol green (BCG), methanol, chloroform and aceto-
nitrile (HPLC grade) was pur-chased from Merck (Darmstadt,
Germany). Abitant® capsules containing 125 mg of aprepitant
were from Dr Abidi Pharmaceutical Company (Tehran, Iran).

Standard solutions: To prepare a standard solution of
aprepitant, 2 mg of drug was dissolved in 10 mL of distilled
water. Calibration solutions in the concentration range of 150-
500 ug/mL (150, 200, 250, 275, 300, 325, 350, 400 and 500
pg/mL) were prepared after appropriate dilution. To prepare
the bromocresol green solution (5 x 10*) 349 mg of the regent
was dissolved in 1 L distilled water containing 2 mL of 1 M
NaOH.

To prepare the 0.1 M phosphate buffer solution, 7.8 g
KH,PO, was dissolved in 400 mL of distilled water and the
volume brought to 500 mL after adjusting the pH value (pH
values of 2-7).

General procedure for sample preparation: In a 100 mL
separating funnel, 1 mL of standard solution of aprepitant,
2 mL of phosphate buffer (pH 4.0) and 6 mL of bromocresol
green solution were added. Extraction was performed three
times by 5, 3 and 2 mL of chloroform after shaking the sepa-
rating funnel vigorously for 30 s. The chloroform phase was
transferred to a 10 mL volumetric flask after passing over
anhydrous sodium sulfate. The absorbance of the solution was
measured at 413 nm after volume completion with chloroform.

Optimization of the reaction conditions

Effect of pH: The ion-pair complex formation was per-
formed at different pH values in the range of 2-7 (2, 3,4, 5,6
and 7) according to the general procedure using phosphate
buffer to find out the optimum pH value.

Effect of reagent amount: Using different volumes (0.5,
1,2,3,4,5,6,7,8 and 9 mL) of bromocresol green reagent (5
x 10 M) according to the general procedure, the effect of reagent
amount was studied to find out maximum ion-pair complex
formation.

Selection of the extracting solvent: To find out the best
extracting solvent, chloroform; dichloromethane; ethyl acetate;
and diethyl ether were used as extracting solvents and the
absorbance of the resulting ion-pair complexes were compared
to find out the best extracting solvent.

Stoichiometry of ion-pair complex formation: The stoi-
chiometry of complex formation was studied by using the Job’s
method of continuous variation. To perform this experiment,
different volumes of aprepitant solution (5 x 10* M) and
bromocresol green solution (5 x 10 M) were mixed to reach
to a fixed total volume (0:1, 1:9, 2:8, 2.5:7.5, 3.3:6.7, 5:5,
6.7:3.3, 7.5:2.5, 8:2, 9:1 and 10:0). The solutions were
extracted based on the general procedure and the absorbance
of the resulting solution was measured and plotted over the

aprepitant mole ratio in the mixture to find out the stoichio-
metry of the reaction.

Application of the method for determination of apre-
pitant in dosage forms: The content of 10 aprepitant capsules
(125 mg) were completely mixed. An amount of the powder
equivalent to 1 capsule (125 mg of aprepitant) accurately
weighed and dissolved in 100 mL of a mixture of methanol
and water (80:20). After sonication, centrifugation and proper
dilution, 1 mL of the solution was treated according to the
general procedure to find out the aprepitant amount. The amount
of aprepitant was also determined by HPLC using the USP/
BP standard procedure [19,20].

Relative recovery: The relative recovery of aprepitant
from dosage form was evaluated by standard addition method.
Aprepitant standard solution at concentration level of 250
mg/mL was added to an equal amount of aprepitant solution
obtained from capsule solution. After ion-pair complex forma-
tion according to the general procedure, the absorbance of this
solution was compared with a standard solution at 250 mg/mL
after subtraction of the absorbance of capsule powder. The relative
recovery was then calculated.

Linearity: To find out the linearity of the proposed method,
calibration solutions of aprepitant (in six series) were prepared
and analyzed based on the general procedure. The calibration
curves were plotted and statistical data calculated.

Precision and accuracy: To check the precision and
accuracy of the method, four different concentrations of apre-
pitant solutions (150, 300, 400 and 500 mg/mL.) were prepared
in triplicate. After reading the absorbance of the extracted
solutions the concentration was measured using a calibration
curve and the within-day precision and accuracy were calcu-
lated. This procedure was repeated for three consecutive days
to find out the between-day precision and accuracy of the method.

RESULTS AND DISCUSSION

Absorption spectra: Aprepitant exhibits the UV absorp-
tion at 210 nm. Due to the low absorption wavelength, there is
a high potential for interference with excipients. Bromocresol
green was chosen as a chromogenic reagent, which reacts under
mild conditions with amino groups to produce an ion-pair
complex. It has been utilized for the analysis of some pharma-
ceutical compounds containing amino groups [14-18]. Apre-
pitant contains both secondary and tertiary amino groups. In
the present study aprepitant was found to react with anionic
carboxyl group of bromocresol green in acidic medium (pH =
4.0) forming an ion-pair complex (Fig. 2). The ion-pair com-
plex is soluble in organic solvents and after extraction with
chloroform showed a maximum absorbance at 413 nm, which
was used for spectrophotometric measurements.

Effect of pH: The ion-pair complex formation was perfor-
med at different pH values. Maximum absorbance was observed
at pH value of 4.0 using phosphate buffer (Fig. 3). Also the
effect of buffer volume was studied. The optimum volume of
the buffer was 2 mL, which resulted in highest absorption inten-
sity for a standard aprepitant solution and lowest absorption
intensity for the blank solution (Fig. 4).

Effect of reagent amount: To find out the appropriate
amount of the reagent for maximum ion-pair complex forma-
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Fig. 2. Structure of the formed ion-pair complex of aprepitant and bromocresol green

0.37 Stoichiometry of ion-pair complex formation: Using
the Job’s method of continuous variations and plotting the
8 0o absorbance against the mole ratio of aprepitant, it was observed
s that ion-pair complex formation of aprepitant and bromocresol
‘é green is equimolar (1:1) (Fig. 6).
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Fig. 4. Effect of the volume of the buffer (phosphate) on the ion-pair
complex and reagent extraction using 1 mL of aprepitant (5 x 10
M) and 6 mL of bromocresol green (5 x 10* M)

tion, different volumes of the reagent solution was used. Based
on the results, by increasing the reagent volume from 0.5 mL
to 9 mL, the absorbance increased and become constant after
addition of more reagent. So, 6 mL bromocresol green was
chosen as the optimum volume of the reagent for ion-pair

curves were constructed in the range of 150-500 mg/mL. The
limit of detection (LOD) and limit of quantification (LOQ)
values were determined using the formula: LOD or LOQ =K
SD/b, where K = 3 for LOD and 10 for LOQ, SD and b stand
for standard deviation of intercept and slope, respectively.
Statistical data for six series of calibration curves are shown
in Table-1.

TABLE-1
STATISTICAL DATA OF CALIBRATION CURVES OF
APREPITANT IN STANDARD SOLUTIONS (n = 6)

complex formation (Fig. 5). EAATEIEE Aprepitant
Wavelength (nm) 413
0.57 Linearity (ug/mL) 150-500
0.4 Regression equation Y =0.0003561X + 0.06254
g ’ SD of slope 4.62x10°
S 0.3 RSD of slope (%) 1.30
g SD of intercept 0.0044
2 0.2 Correlation coefficient (I + SD)  0.9979 + 0.0017
< LOD (ug/mL) 36.60
0.1 LOQ (ug/mL) 122.00
o T T T T 1
0 2 4 6 8 10 Precision and accuracy: Selected concentrations of
[BCGY/[Aprepitant] aprepitant in the calibration range were used to find out the

Fig. 5. Effect of bromocresol green (5 x 10* M) on the absorbance of the
ion-pair complex at 413 nm using 1 mL of aprepitant (5 x 10* M)

intra-day and inter-day precision and accuracy. The precision
expressed as CV % values and accuracy are shown in Table-2.
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TABLE-2

PRECISION AND ACCURACY OF THE METHOD FOR DETERMINATION OF
APREPITANT IN STANDARD SOLUTIONS (n =9; 3 SETS FOR 3 DAYS)

Concentration Intra-day (n = 3) Inter-day (n = 9)
added (ug/mL)  Found (ug/mL) = SD CV (%) Error (%) Found (ug/mL) + SD CV (%) Error (%)

150 144.80 + 0.70 0.48 -3.46 150.56 = 5.53 3.67 0.38

300 302.43 £2.11 0.70 0.81 301.84 +2.30 0.76 0.61

400 394.67 +3.03 0.77 -1.33 399.07 + 6.48 1.62 -0.29

500 499.28 + 5.06 1.01 -0.14 501.57 +£5.20 1.04 0.31

TABLE-3
COMPARISON OF THE DEVELOPED METHOD WITH THE REFERENCE METHOD FOR
THE DETERMINATION OF APREPITANT CAPSULES
Label claimed Found (mean + SD) Statistical tests*
Compound
(mg) Proposed method ~ Recovery (%) HPLC method  Recovery (%) T-test F-test

Aprepitant 125 124.73 £ 1.76 99.78 + 0.59 124.22 + 0.60 99.38 + 0.59 0.211 0.557

*Theoretical values of t and F at p = 0.05 are 4.303 and 19.00 respectively.

The data proved the good precision and accuracy of the
developed method.

Application of the proposed method: The proposed
spectrophotometric method was used for the determination of
aprepitant in commercial capsule dosage forms. The obtained
results were compared with the USP standard method. Statis-
tical analysis of the results obtained by the reference HPLC
method and the proposed spectrophotometric method perfor-
med using the Student’s t-test and the Variance ratio F-test. The
calculated values did not exceed the theoretical ones, indicating
no significant difference between the compared methods
(Table-3). The obtained relative recovery calculated by using
standard addition method, 102.72 + 0.5 %, (102.30-103.35
%) indicated that there is no interference from the excipients
in capsules.

Conclusion

In this study, a spectrophotomertic method based on ion-
pair complex formation of aprepitant and bromocresol green
was used for the determination of aprepitant. This method is
simple and rapid and also cost effective. Because of the accep-
table precision and accuracy of the method, it could be a useful
method for routine quality control assay of aprepitant in raw
material and also dosage forms without any special sample
pretreatment.
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