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ABSTRACT

bulk and pharmaceutical dosage form.

Simple, precise and accurate area under curve spectroscopic method has been developed and validated for the
estimation of Bedaquiline in bulk and pharmaceutical dosage form. The drug shows maximum absorption (A ) at
226nm in Methanol solution and Area under Curve [AUC] in absorption spectra were measured between the
wavelength range 221 to 23 1nm which obeys Beer’s law in the concentration range of 0.5-2.5 pg/ml. The linearity
study was carried out and regression coefficient was found to be 0.9999 and it has showed good linearity, precision
during this concentration range. The % recovery was found to be 96.14-99.15. The LOD and LOQ were found to
be 0.0197 and 0.0598ug/ml. The percentage relative standard deviation was found to be less than 2. According to
ICH guidelines the method have been validated for linearity, precision, accuracy, robustness, ruggedness, LOD and
LOQ. The developed and validated method can be successfully applied for routine quantitation of Bedaquiline in

KEYWORDS: Bedaquiline, Area under curve spectroscopy, validation, pharmaceutical formulations.

INTRODUCTION

Bedaquiline is a new antitubercular drug belonging to the
di arylquinoline class that efficiently inhibits the
adenosine  triphosphate  synthase  enzyme  of
Mycobacterium tuberculosis. Bedaquiline offers a new
mechanism of anti-TB action by specifically inhibiting
mycobacterial adenosine triphosphate (ATP) synthase.™

Fig. 1: Chemical structure of Bedaquiline.

Bedaquiline is chemically known as (1R,2S)-1-(6-
Bromo-2-methoxy-3-quinolyl)-4-dimethyla-mino-2-(1-
naphthyl)-1-phenylbutan-2-ol with a molecular formula
of CsH3BrN,O, and  molecular  weight  of
555.516 g-mol . Bedaquiline drug substance is White
Crystalline powder and it is soluble in organic solvents
such as ethanol and dimethyl formamide.

MATERIALS AND METHODS

Instrument:  Ultraviolent-Visible  double  beam
spectrophotometer, SHIMADZU (model UV-1800) with
UV probe software. All weights were taken on weighing
balance.

Chemicals: Bedaquiline pure drug was obtained as a gift
sample from Recipharma pharmaservices pvt Ltd, T
Begur, Bengaluru and its pharmaceutical dosage form
Bedaquiline 20 tablet labelled claim 100mg from local
pharmacy manufactured by Synokem Pharma India Ltd.

Solvent: Methanol used as a solvent.

Selection of analytical wavelength: Appropriate
dilutions of Bedaquiline were prepared from standard

WWW.ejpmr.com | Vol 9, Issue 6, 2022.

ISO 9001:2015 Certified Journal | 266



http://www.ejpmr.com/

Gowda et al.

European Journal of Pharmaceutical and Medical Research

stock solution and using spectrophotometer solution was
scanned in the wavelength range 200-400nm. Area under
Curve [AUC] in absorption spectra were measured
between the wavelength range 221 to 231nm as the
wavelength for detection (Fig-2).

Preparation of standard stock solution: 100mg of
Bedaquiline was weighed accurately and transferred in to
10ml volumetric flask and diluted in Methanol up to
mark. From this, the solution was further diluted into
100pg/ml and pipetted out 0.5, 1.0, 1.5, 2.0, and 2.5ml,
into 10ml individual volumetric flask and diluted in
Methanol up to the mark and this gives 0.5, 1.0, 1.5, 2.0,
and 2.5ug/ml concentration.

Preparation of sample solution: 10 tablets of
Bedaquiline marketed formulations was weighed and
powdered. A quantity of tablet powder equivalent to
100mg of Bedaquiline was transferred into a 100ml of
volumetric flask then it was diluted with Methanol and
made up to the mark.

METHOD AND VALIDATION: The method was
validated according to ICH guidelines.

RESULTS AND DISCUSSION
Method: Area under curve spectroscopy.

Linearity: The linearity of an analytical method is its
dimensions to show the test results that are directly
proportional to the concentration of the analyte in the
sample within the range. The linearity was established in
the range of 0.5-2.5ug/ml and Area under Curve [AUC]
in absorption spectra were measured between the
wavelength of 221 to 231nm as absorbance values are
shown in table-1 (Fig-3). The calibration curve was
prepared by plotting graph against the concentration and
absorbance and therefore the graph shown in (Fig-4).
Statistical variables like slope, intercept, regression

equation, correlation coefficient and Sandell’s sensitivity
were determined. (table-2).

Precision: The precision of an analytical method
expresses the closeness of a series of individual analyte
measurements obtained from multiple sampling of the
equivalent sample. Precision is determined by intra-day
and inter-day study. Intra-day precision was determined
by analysing the same concentration for six times in a
same day. Inter-day precision was determined by
analysing the same concentration daily for six days.
(table-3).

Accuracy: The accuracy of an analytical method says
that closeness of test results obtained by that method to
the true value. To assess the accuracy of the developed
method, recovery studies were carried out at three
different levels as 50%, 100% and 150%. In which the
formulation concentration hold constant and varied pure
drug concentration. (table-4).

Ruggedness: The ruggedness is defined as the
reproducibility of results when the method is performed
under the different in conditions. This includes distinct
analyst, laboratories, instruments, temperature etc.
Ruggedness was determined between different analyst;
the value of %RSD was found to be less than 2. (table-5).

LOD and LOQ: The limit of detection of individual
analytical method is the smallest amount of analyte in a
sample which can be reliably detected by the analytical
method. The limit of quantitation of individual analytical
procedure is the smallest amount of analyte in a sample
which can be quantitatively determined. LOD and LOQ
was calculated by using following formula.

LOD =3.3(SD)/S and LOQ = 3(LOD)

LOD and LOQ value of were found Bedaquiline be
0.0197and 0.0598ug/ml.

Absorbance
+ Standard deviation*

0

0.105+0.00211

0.202+0.00115

0.298+0.00141

0.397+0.00094

TABLES
Table 1: Results of calibration curve at 221-231nm by Area under curve method.
Sl Concentration in
no pg/mi
1 0
2 0.5
3 1.0
4 1.5
5 2.0
6 2.5

0.495+0.00095

*Average of six determinations.

Table 2: Regression parameter for Bedaquiline at 221-231nm by Area under curve method.

Regression parameter Results
Range(ug/ml) 0.5-2.5
Detection Wavelengths (nm) 221/231
Regression

Equation Y=0.197x+0.0033
Slope(b) 0.197
Intercept(a) 0.0033
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Table 3: Determination of precision results for Bedaquiline at 221-231nm by Area under curve method.

Correlation

coefficient(r?) 0.9999
Sandell’s equation 0.0050
Limit of detection(ug/ml) 0.0197
Limit of quantitation(ug/ml) 0.0598

Concentration Intra-day Inter-day

(ng/ml) Absorbange _ %RSD** Absorbange _ %RSD**

HY +Standard deviation* +Standard deviation*
0.5 0.105+0.00129 1.22 0.105+0.00134 1.27
1.0 0.205+0.00150 0.73 0.206+0.00189 0.91
15 0.294+0.00149 0.50 0.294+0.00124 0.42
2.0 0.394+0.00146 0.37 0.395+0.00110 0.27
2.5 0.494+0.00110 0.22 0.495+0.00134 0.27

*Average of six determinations, **percentage relative standard deviation.

Table 4: Determination of Accuracy results for Bedaquiline at 221-231nm by Area under curve method.

Spiked Amount of | Amount of Amount % Recovery
P Sample Standard tStandard | %RSD**
Levels Recovered i
(ug/ml) (ug/ml) deviation*
96.14
50 15 0.75 2.16 +0 3309 0.344
98.27
100 15 15 2.94 +0 3550 0.361
99.15
150 15 2.25 3.71 +0 3246 0.327

*Average of six determinations, **percentage relative standard deviation.

Table 5: Determination of Ru

*Average of six determinations,

FIGURES

Abs.

Analysts Analyst 1 Analyst 2
Mean absorbance 0.295 0.294
+Standard deviation* 0.001291 0.001258
%RSD 0.437 0.427

0,300 T

**percentage relative standard deviation.
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gedness results for Bedaquiline at 221-231nm by Area under curve method.

Fig. 2: Area under curve spectrum of Bedaquiline at 221-231nm.
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Fig. 3: Area under curve overlain spectra of Bedaquiline showing absorbance at 221-231nm.
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Fig.4: Calibration curve of Bedaquiline at 221-231nm by Area under curve.

CONCLUSION

As per ICH guidelines, the developed analytical method
meets the acceptance criteria. It was concluded that the
method is simple, specific, accurate, economical,
sensitive and can be used for routine analysis of
Bedaquiline in bulk drug and in pharmaceutical dosage
forms.

ACKNOWLEDGEMENT

We authors wish to thank our management, principal of
pharmacy college for providing all facilities in the
college.

REFERENCES

1.
2.

https://en.wikipedia.org/wiki/Bedaquiline

Pooja BS, Shetty AS. Development and validation
of uv spectrophotometric methods for the eatimation
of Bedaquiline in bulk and pharmaceutical
formulations. World J Pharma Res., 2018; 7(7):
1579-86.

Dousa M, Reitmajer J, Lustig P, Stefko M. Effect of
chromatographic conditions on enantioseparation of
bedaquiline using polysaccharide-based chiral
stationary phases in RP-HPLC. J chrom sci., 2016;
54(9): 1501-7.

Pardhi V, Pant G, Flora SJ. RP-HPLC method
development and validation for bedaquiline

WWW.ejpmr.com | Vol 9, Issue 6, 2022.

ISO 9001:2015 Certified Journal | 269




Gowda et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

fumarate to evaluate its forced degradation
behaviour and stability in official dissolution media.
Future J Pharma Sci., 2021; 6(1): 1-0.

Momin MA, Rangnekar B, Das SC. Development
and validation of a RP-HPLC method for
simultaneous  quantification  of  bedaquiline
(TMC207), moxifloxacin and pyrazinamide in a
pharmaceutical powder formulation for inhalation. J
Lig Chrom & Related Tech., 2018; 41(8): 415-21.

K. Hemanth kumar, V. Sudha, A.Vijayakumar,
C.padmapriyadarshini. Simultaneous method for the
estimation of Bedaquiline and Delamanid in human
plasma  using high performance liquid
chromatography. Int J Pharma & Pharma Sci.,
2021; 13(6): 36-40.

Metcalfe J, Gerona R, Wen A, Bacchetti P, Gandhi
M. An LC-MS/MS-based method to analyze the
anti-tuberculosis drug bedaquiline in hair. The
international journal of tuberculosis and lung
disease: the offial J Inter Union against
Tuberculosis and Lung Disease, 2017; 21(9): 10-69.
Alffenaar JW, Bolhuis M, van Hateren K,
Sturkenboom M, Akkerman O, de Lange W,
Greijdanus B, van der Werf T, Touw D.
Determination of bedaquiline in human serum using
liquid chromatography-tandem mass spectrometry.
Antimicrobial agents and chemotherapy, 2015;
59(9): 675-80.

Vanavi PJ, Rajput SJ. Separation and
Characterization of Novel Degradation and Process
Related Impurities of Bedaquiline Bulk Drug. J
chrom Sci., 2021 Oct 5.

ICH, Q2A Text on Validation of Analytical
Procedures, 1994.

ICH, Q2B Validation of Analytical Methodology,
1996.

ICH, Q2 (R1) Validation of Analytical Procedures:
text and methodology, 2005.

WWW.ejpmr.com | Vol 9, Issue 6, 2022.

1SO 9001:2015 Certified Journal

270




