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Background: Regulatory organizations have acknowledged the need for systematic rules
for understanding development as a result of the large increase in concerns and criticism
regarding the quality and pharmaceutical products. Bilastine is a second generation
antihistamine medication. Generally, it is used for treatment of allergic rhino conjunctivitis and
urticaria (hives). Objectives: The current study outlines the methodical design and validation
of a reversed-phase high-performance liquid chromatographic method for the estimation of
Bilastine in bulk drugs using AQbD approach. Materials and Methods: Using Box Behnken
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design, the critical method parameters were methodically optimized. Risk estimation matrix Received: 08-01-2024;
was performed and Critical Analytical Attributes, Critical Method Attributes were correlated to Revised: 16-02-2024;
identify risk factors of method development. A reverse phase column in isocratic elution mode Accepted: 05-03-2024.

with mobile phase NaH_PO, buffer and methanol of different ratio and flow rate 1 mL/min was
set for RP-HPLC method development. Results: Chromatographic separation was accomplished
on INTERSIL C8 column. The optimized and predicted data from JMP PRO 14 software consist of
mobile phase 0.1N NaH_PO, (60%): Methanol (40%), pumped at a flow rate of 1 mL/min gave the
higher desirability function of 77%. LOD and LOQ are, respectively, 0.005 mcg/mL and 0.016 mcg/
mL. The Rt of Bilastine was discovered to be 1.894 min. The created method was approved and
validated in accordance with ICH Q2 (R1) recommendations. Conclusion: The chosen models
were determined to be significant with p<0.05. The validation parameter findings were within the
permitted range. Forcefully testing the drug's stability under various stress situations revealed
considerable degradation in the presence of heat.

Keywords: AQbD, Bilastine, Analytical target profile, Critical method attributes, Design of
experiments, RP-HPLC, Validation.

INTRODUCTION

The term "Quality by Design" (QbD) refers to methodology Ensuring the quality and dependability of analytical data requires
that incorporates a more thorough scientific and technical the creation and optimisation of analytical procedures.>’
derstanding of the i tant d d product qualities, e . I
understanding ot the impor a.n Proce ure al? produc qu.a ! 1.es Seasonal allergic rhinitis and chronic spontaneous urticaria are
develops controls and examinations according to the scientific
limitations of our knowledge throughout the development and

uses the knowledge gained throughout the product's life-cycle

treated with the peripheral histamine H,-antagonist Bilastine
Figure 1. Bilastine interacts with H, receptor, which is activated
by the release of histamine from mast cells and supresses this
activation with a Ki of 64 nM, delaying the onset of allergic
symptoms in terms of its chemical makeup, Bilastine has
the chemical formula C H, N,O,* The review of literature

to create an environment of continuous improvement.! AQbD,
is a new technique for optimising HPLC instrument parameters
like flow rate, solvent concentration, column, length, buffer,

temperature, injection volume, peak area, plate count and Rt. — . .
P ) P P reported several methods to analyse Bilastine either single or

in combination by Reverse phase HPLC, UPLC and HPTLC,

DOI: 10.5530/ijper.58.25.61 but no AQbD approach-based method development has been
published. Design of experiment aids in identifying crucial
3 £8) 2 Copyright Information : method parameters, choosing the best experimental design and
g E Copyright Author (5) 2024 Distributed under maximising method performance. The total quality of analytical
%9*% @g Creative Commons CCBY40 and pharmaceutical procedures is improved with the aid of

(T (g
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MATERIALS AND METHODS

Chemicals and Reagents

From Symed Lab Pvt. Ltd., Hyderabad, India a Bilastine of gift
sample was procured. HPLC grade solvents acetonitrile, methanol
and orthophosphoric acid used are acquired from Merck
Specialties Ltd., an HPLC grading company, via Sd Fine-Chem
Limited in India.

Methods

(HPLC),
corporation, Massachusetts U.S.A method along with UV detector
utilized for the method development of Bilastine. INTERSIL
C8 column, flow rate of 1 mL/min at 275 nm was used for

High-pressure liquid chromatography waters

chromatographic separation of Bilastine mobile phase comprises
of NaH,PO,: Methanol (60:40 v/v) at room temperature. The
Box Behnken design of experiment tool is used to optimize the
RP-HPLC method with utilizing JMP software.”

Methodology

Ishikawa diagram will help to identify the origin of the problem to
find the possible cause and sub-cause affecting the CAAs (Critical
Analytical Attributes) of the product. REM studies were carried
out in order to determine the Critical Method Performance
(CMPs) that are high-risk factors with significant effects on the
CAAs. The factors with the great risk were selected by building
REM with the grade of a low, medium and high.®

Risk assessment

Analytical Quality Risk Management (QRM) is a methodical
technique to identify, monitor, communicate and analyse risks to
a integrity of data over the course of the product life-cycle. Process
mapping tools like Ishikawa diagrams can be used to make sure
that a thorough attempt is made to reach and identify all relevant
variables that may impact on data quality. Similar to sampling,
sample preparation, standards, reagents and equipment operating
conditions, etc. Once the variable has been discovered (Figure 2).

To evaluate parameter risks in relation to the pertinent qualities,
risk matrices are used for example resolution, accuracy, precision,
tailing etc. In the primary stage of development, simple matrices
were built from scientific knowledge and methodological
experience was utilized (Table 1).

RP-HPLC Method Development

Preparation of mobile phase

The combined buffer 400 mL (40%) methanol and 600 mL (60%)
of NaH,PO,, degassed in an ultrasonic water bath for a total of
10 min and subsequently vaccsssum filtered through a 0.45 um.
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Standard stock solution preparation

Comprised precisely weighing 20 mg of Bilastine working
standard, placing into a 25 mL clean and dry volumetric flask,
administering 5 mL of diluent, sonicating it for 30 min and then
making up the difference with diluent. Above solution was diluted
to obtain various concentrations.’

)

The prepared sample solution has been scanned in the UV region

Detection of absorption maxima (A__

X

of 200-400 nm and the absorption maxima were found at 275 nm
in methanol.

Trials and optimization of method

Here method is detected at 275 nm, injection volume 10 uL,
run time of 20 min, sample and column temperature 25°c with
different column, mobile phase ratio and flow rate given in the
Table 2.

Design of experiment

Design of Experiments (DoE) approach aims to monitor and
detect changes in the output response by deliberately altering
the input variables (factors) of a process through one or more
tests. DoE, in its simplest form, is a method for methodically
identifying cause and effect links. In the framework of creating
reliable techniques for the QC setting."

Box Behnken design

In this study Box Behnken design methodology, experimental
studies on resilience are carried out in the vicinity of the selected
ideal point. The ratio of Acetonitrile in a mobile phase, pH and
concentration of ammonium acetate in the aqueous phase, were
the three CPPs that were monitored during the optimization
phase in addition to column temperature, mobile phase and
flow rate. Later, two criteria influence the behavior of chemicals
in chromatography in a known and predictable way; however, it
is crucial to determine whether making a small adjustment will
have an impact on the optimization's quality. The variable ranges
of the factor were selected to be symmetrical with respect to the
nominal value. Limits of factors and responses have taken from
the method development trials. In Box Behnken design for the 3
factors and 3 responses, a total of 15 runs were obtained as shown
in Table 3.

Method Validation and Solution Preparation

Preparation of Bilastine standard stock solution

100 mg of the working grade Bilastine, weighed, into 100 mL
dry volumetric container. Add 30 mL of diluent and sonicating
for 30 min, diluent was added to make up volume. Multiple
concentrations of Bilastine were obtained by diluting the stock
solution via diluents."
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Table 1: Risk Estimation Matrix (REM).

Critical Critical Analytical Attributes (CAAs) Critical Method Attributes (CMAs)
Performance

Attributes (CPAs)

Retention Peakarea  Theoretical Column oven Flow Column Injection
time plate temperature rate type volume

Accuracy Low High Low High Medium Medium High

Linearity and range = Medium Medium Low High Medium Medium High

Precision High High Medium Low Low Medium Low

Robustness High High Medium High High Medium High

Limit of the Medium Low Medium Low Medium Medium Low

Detection (LOD)

Limit of the High High Low Low Medium Medium Low

Quantification

(LOQ)

Specificity Medium High Medium Low Medium Low Medium

Table 2: Experimental method development components and requirements.

Test Mobile phase Column Flow rate Injection Inference
components (mL/min) volume (pL)

1 KH,PO,: Methanol SUPELCO, C ,, 1 10 Improper peak shape and
(50:50v/v) (250x4.6 mm), 5 number of theoretical plates are

pm. beyond the
range.

2 KH,PO,: Methanol ACE, C,, 250x4.6 1 10 The poor peak shape and plate
(60:40v/v) mm, 5 pm. counts outside the limits.

3 KH,PO,: Methanol INTERSIL C ,, 1 10 A gaussian Peak but higher
(80:20v/v) 150x4.6 mm, 5 pm. retention time.

4 KH,PO,: Methanol INTERSIL C ,, 1 10 High Retention time.
(80:20v/v) 150x4.6 mm, 5 pm.

5 NaH,PO,: Methanol INTERSIL C,, 1 5 Theoretical plates are beyond the
(65:35v/v) 150%4.6 mm, 5 um. Range.

6 NaH,PO,: Methanol INERTSIL C,, 1 10 All parameters are within range
(60:40v/v) (150%4.6 mm), 5pm. and good peak shape.

Table 3: Method runs by Box Behnken design.

SI. No. Factor 1 Factor 2 Factor3 Responsel Response 2 Response 3
Flow Solvent Injection Retention Time Theoretical Tailing Factor
rate(A) Composition(B) Volume(C) Plate

1 1 40 5 1.893 3550 1.52

2 1.25 50 5 1.78 2950 1.72

3 1.25 50 5 1.89 3390 1.78

4 1.25 40 7.5 1.86 3520 1.52

5 1.25 30 10 1.98 3810 1.45

6 1 40 10 1.894 3540 1.61
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Blank: The selected Mobile phase should be injected to check
whether any peak appearing in the chromatogram.'

System suitability: This test aims to examine whether the overall
testing system (RP-HPLC system) is effective for the specified use.

Specificity: For identification, purpose specificity is ability to
discriminate between closely related compounds or in other
means comparison to known reference sample or impurity. The
blank should be injected to check whether any peak appearing in
the chromatogram.''*

Accuracy: Percent recovery is done by assay of known added
amounts of analytic solution is utilized to describe accuracy. The
50%, 100%, 150% solutions were prepared with concentrations of
50 pg/mL, 100 pg/mL and 150 ug/mL respectively were prepared
and inject into HPLC."

Precision: 100 pg/mL concentration is prepared, prepare 6 vials
and inject each one time.'¢

Linearity and concentration range: Different concentrations
ranging from (50-150 ug/mL), were prepared with concentration
0f50% to 150% and all were filled in a vial, each vial one injection."”

Detection and Quantification Limit: From the stock solution,
100 pug/mL concentration is prepared. Then pipette out 0.2 mL
for LOD and 0.6 mL for LOQ from above solution in 10 mL
volumetric flask makes up with diluent and injected to find best
signal to noise ratio. A typical signal noise ratio is 3:1 for LOD
and 10:1 for LOQ.'8*°

Robustness: Robustness studies were performed by changing
method parameters in system such as Flow rate (£0.1%), Ph
(£0.1) and Composition of mobile phase (£5%).2°

Forced Degradation Studies®*%

Preparation of Solutions

Stock B: Take out 5 mL of the stock solution and diluting to 50
mL with diluent.

Acid: From stock B, pipette out ImL into 10 mL volumetric flask
then add 5 mL of 0.1N HCI mix properly make up with diluent
and sonicate for 30 min, inject into the HPLC.

Base: From stock B, pipette out 1 mL into 10 mL volumetric flask
then add 5 mL of 0.IN NaOH mix properly make up with diluent
and sonicate for 30 min, inject into HPLC.

Hydrolysis: From stock B, pipette out 1 mL into 10 mL volumetric
flask then add 5 mL of water mixes properly make up with diluent
and sonicate for 30 min, inject into HPLC.

Peroxide: From stock B, pipette out 1 mL from into 10 mL
volumetric flask then add 5 mL of 1% H,O, mix properly make
up with diluent and sonicate for 30 min, inject into HPLC.
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Heat: From stock B, pipette out 1 mL into 10 mL volumetric flask
makes up with diluent that is heated at 60°C for 30 min and inject
into HPLC.

Sunlight: From stock B, pipette out 1 mL diluting agent in a 10
mL volumetric flask that is exposed to sunlight for 6 days, inject
into HPLC.

RESULTS AND DISCUSSION

Method Development

Sodium dihydrogen phosphate buffer and methanol make up the
mobile phase (60:40 v/v) with column flow rate of 1 mL/min, at
275 nm wavelength, the method has developed with 1.896 min
retention time, 1.61 tailing and 4314 of plate count, Bilastine
chromatogram is shown in the Figure 3.

Statistical optimization of selected responses of
HPLC method and Prediction profiler of optimized
method

Numerical optimization represents the prediction profiler Figure
4 displays a continuous correlation between various parameters
and multiple responses. This shows that the greatest global
desirability value of 76.48% provides the chance of achieving the
desired goal for all three responses. Figure 3 is demonstrating the
significance of bar representing flow rate, Theoretical plate and
buffer. The data from all 5 runs was incorporated into the design
to test model fit. The obtained data were statistically analysed
by employing zero intercept multiple regression models. That
shows Predicted R?=0.8073 and Adjusted R?=0.9595 for response
retention time, Predicted R?’=0.9689 and Adjusted R*=0.9943
for Theoretical plate and Predicted R?=0.9283 and Adjusted
R*=0.9785 for response tailing are statistically significant at a
significance level.

Contour profiler

Graphical optimization represents the white region in the
contour profiler shown in Figure 5, provides the optimized
method operational design space indicating the effect of method
components on the results. The statistical parameters obtained to
ensure that the CMAs factored in the design have a significant
effect on the CAAs and it was found to be significant enough for
optimization and prediction of the goal of the experiment.

Analytical method validation
Specificity

By examining the impact of blanks and other contaminants
during Bilastine retention period, the specificity of the suggested
approach was ascertained. As a result, no additional peak was
discovered in the blank, revealing an elevated degree of specificity
for the suggested technique.
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Table 4: System suitability studies.

Sl. No. Test sample Peak Rtin (min) Area (uV*sec) USP Plate USP Tailing
Count
1 STD-2 Bilastine 1.981 2579768 4319 1.60
2 STD-2 Bilastine 1.981 2575586 4204 1.59
3 STD-2 Bilastine 1.981 2572769 4314 1.60
4 STD-2 Bilastine 1.981 2574127 4217 1.60
5 STD-2 Bilastine 1.981 2579731 4252 1.61
Mean 2576396.1
%RSD 0.1
Table 5: Accuracy studies or %Recovery studies.
Spiked level Sample Weight Sample Area pg/mL added pg/mL found % Recovery
50% 10.00 1273297 9.900 24.60 100
50% 10.00 1267116 9.900 24.58 99
50% 10.00 1266305 9.900 24.76 99
100% 20.00 2555122 19.80 49.63 100
100% 20.00 2551480 19.80 49.63 100
100% 20.00 2552796 19.800 49.76 100
150% 30.00 3849204 29.700 74.55 100
150% 30.00 3841736 29.700 74.80 100
150% 30.00 3845711 29.700 74.62 100
Table 6: Robustness studies by changing flow, pH and composition of mobile phase.
SI. No. Sample name Peak Rtin (min) Area (uV*sec) USP Plate USP Tailing
Count
1 FLOW-A Bilastine 1.625 2103139 3575 1.60
2 FLOW-B Bilastine 2.535 3289314 4572 1.57
3 pH-1 Bilastine 1.984 2580309 4333 1.60
4 pH-2 Bilastine 1.986 2576538 4321 1.58
5 COMP-1 Bilastine 2.230 3643757 4293 1.59
6 COMP-2 Bilastine 3.133 3225632 3575 1.60
System suitability: The parameters pass for the number of USP CHy
plate count was found to be 15145, USP tailing factor 1.24, %RSD <O
and R, was found to be 0.2% and 2.877 min, as given in Table 4.
Accuracy: Accuracy was determined by injecting a concentration §
of 50%, 100% and 150% with each three injections. Accuracy at @: >_<3 CHy o
three different concentrations were in the limit of 97-103%, so
the developed method passes this parameter as shown in Table 5. CH, OH

Precision

The concordance of data between the series of measurements was
studied to determine the precision of a system and approach. Six
injections at 100% concentration were used in this instance. With
a precision %RSD of 0.057%, the suggested approach offered a

high level of precision.
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Figure 1: Chemical Structure of Bilastine.
Linearity and Range

Bilastine solutions with concentration ranging from 50 to 150 pg/
mL were injected at 275 nm wavelength. From the graph it shows
that R* was found to be 1 this states that the Bilastine passes

linearity over the range of 50% to 150% as shown in Figure 6.
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Environment Mobile phase
Moisture Filtration Instrumental parameters
Temperature Ratio of solvent Flow rate

Ventilation Type of buffer Injection volume

Cleanliness Isocratic/gradient Run time
Humidity Degassing Detection wavelength Temperature
HPLC Method
Auto sampler QA/QC analyst Size exclusion Column type
Detector Operator Reverse phase Saturation time
Injector Training Normal phase Partical size
HPLC pump Shifts Chromatography type Length
Sonicator Men Column
Instruments
Figure 2: Ishikawa fishbone diagram (depicted for risk).
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Figure 3: Chromatogram of Bilastine.
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Figure 4: Prediction profiler with maximized desirability.
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Factor Coding: Actual

Overlay Plot

Overlay Plot
Retention Time
Thoretical plate
tailing factor

X1=A 45 —

X2=8B

Actual Factor
C =5.88046

B: Solvent composition (%)

Thoretical piate: 3500

Retention Time: 190639
Thoretical plate  3435.18)
tailing factor: 140989

A: Flow rate (ml/min)

Figure 5: Profiler showing effect of method components on the responses.

Linearity Curve of Bilastine
5000000 -
y = 25810x - 23152

4000000 - R?=1
& 3000000 -
Z
<¢ 2000000

1000000 -

0 T T T 1
0 50 100 150 200
Concentration(mcg/ml)

Figure 6: Graphical representation of linearity curve of Bilastine.

Table 7: Forced degradation studies.

Stress Sample Area % Assay
Acid stress 2277337 88.73
Base stress 2355176 91.76
Peroxide stress 2428173 94.61
Heat stress 2329183 90.75
Sunlight 2458836 95.80
Hydrolysis stress 2552498 99.45

Detection and Quantitation limit

LOD and LOQ were determined by S/N ratio that was found
to be 3.2 and 10.7 respectively. The minimal amount of sample
that can be detected has been identified using LOD and it was
discovered to be 0.005 pg/mL. The minimal quantity of sample
that was capable of being quantified was discovered to be 0.016
pg/mL, or LOQ.

$588

Robustness

All of the results meet system suitability requirements,
demonstrating the new method's robustness and lack of
substantial deviations even when flow rate, pH and mobile phase
composition were slightly altered given in Table 6.

Studies on forced degradation

These were conducted under a number of stressful circumstances,
such as acid, base, peroxide, heat and sunlight to study the
degraded products will interfere with study. From the degradation
data, it was found that Bilastine showing some degradation in
stress condition, such as acid (11.24%), base (8.24%), peroxide
(5.39%), heat (9.25%) and sunlight (4.2%) and hydrolysis
stress (0.55%), but degradation was not above 20% of limit
in all conditions (Table 7). Additionally, it was discovered that
deteriorated products did not obstruct the primary peak. Hence
the inference of the results is analysed as: Acid>Heat stress>Base
stress>Peroxide stress>Photo stress> Hydrolysis stress

Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 2 (Suppl), Apr-Jun, 2024
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CONCLUSION

For estimation of Bilastine, a simple RP-HPLC method was
developed using an analytical quality by design approach. The
Crucial Method Parameters (CMPs) that were selected were
the column temperature, flow rate, column type and injection
volume. The three most important quality attributes are peak
area, theoretical plates and retention time. The CMPs were
carefully optimized through the usage of Box Behnken design.
Ideal chromatographic conditions are achieved with a mobile
phase of 0.1 NaH PO, (60%) and methanol (40%) injected at a
flow rate of 1 mL/min. Retention time was found to be 1.894 min
and theoretical plates as well as asymmetry were within the
bounds. The developed procedure was validated in compliance
with the guidelines provided by ICH Q2 (R1) and was discovered
that the drug was sensitive in acidic conditions.
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chromatography; LOD: Limit of detection; LOQ: Limit of
quantification; UV: Ultraviolet; QC: Quality control; %RSD:
Percent relative standard deviation; Rt: Retention time.

SUMMARY

The study aimed to establish a reliable method for estimating
Bilastine concentration in bulk drugs using a systematic AQbD
approach. Key findings include optimization of critical parameters
through Box Behnken design, with chromatographic separation
achieved using RP-HPLC. The optimized conditions resulted in a
desirability function of 77%, LOD and LOQ of 0.005 mcg/mL and
0.016 mcg/mL respectively, and a retention time of 1.894 minutes
for Bilastine. Validation according to ICH guidelines confirmed
method reliability, with statistically significant models (p<0.05).
However, stability testing revealed notable degradation under
heat stress, highlighting the importance of further investigation
into formulation or packaging improvements. Overall, the study
presents a robust method for Bilastine estimation, meeting
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regulatory standards while identifying areas for potential
refinement.

REFERENCES

1. Ahmad S, Ashwin B, Rahman BA, Gorad RU, Tare H. Quality by design (QBD) approach
to develop stability indicating RP-HPLC method development for naproxen and
pantoprazole. International Journal of Health Sciences. 2022;6:11450-65.

2. Kazakevich YV, Lobrutto R. HPLC for pharmaceutical scientists. John Wiley & Sons;
2007.

3. Murugan S, Elayaraja A, Chandrakala K, Ramaiah P, Vulchi C. A Review on Method
Development and Validation by Using HPLC. International journal of novel trends in
pharmaceutical sciences. 2013;3(4):78-81.

4. Da Silva AT, Brabo GR, Marques ID, Bajerski L, Malesuik MD, Paim CS. UV
spectrophotometric method for quantitative determination of Bilastine using
experimental design for robustness. Drug Analytical Research. 2017;1(2):38-43.

5. Pardeshi PJ, Gaware VM, Dhamak KB. Development and Validation of RP-HPLC
Method for the Estimation of Bilastine from bulk and Formulation. Asian Journal of
Pharmaceutical Analysis. 2020;10(2):109-11

6. Terzi¢ J, Popovi¢ |, Stajic A, Tumpa A, Janci¢-Stojanovi¢ B. Application of
Analytical Quality by Design concept for Bilastine and its degradation impurities
determination by hydrophilic interaction liquid chromatographic method. Journal
of pharmaceutical and biomedical analysis. 2016;125:385-93.

7. Mohammad T, et al., HPLC Method Development and Validation for Pharmaceutical
Analysis A Review. Internationale Pharmaceutica Sciencia. 2012;2(3):14.

8. Prajapati P, Patel A, Shah S. DoE-based analytical quality risk management for
enhanced AQbD approach to economical and eco-friendly RP-HPLC method for
synchronous estimation of multiple FDC products of antihypertensive drugs. Journal
of Chromatographic Science. 2022;60(8):786-99.

9. Prathyusha P, Sundararajan R, Bhanu P, Mukthinuthalapati MA. A new stability
indicating RP-HPLC method for determination of Bilastine in bulk and pharmaceutical
formulation. Research Journal of Pharmacy and Technology. 2020;13(6):2849-53.

10. Reddy Ls, Rao Rn, Mohammed Bi, Gopal N, Muneer S, Reddy Yd, Babu D¢, Surendra
K. Design of Experiment Approach for Method Development and Validation of
Bilastine in Pure and Pharmaceutical Dosage form using RP-UFLC. Oriental Journal
of Chemistry. 2023;39(3).

11. Pingale P, Singasane T. Development and validation of HPLC method for the
determination of pregabalin in bulk and in pharmaceutical formulations. Research
Journal of Pharmacy and Technology. 2012;5(6):829-33.

12. Ravisankar P, Navya CN, Pravallika D, Sri DN. A review on step-by-step analytical
method validation. IOSR J Pharm. 2015;5(10):7-19.

13. Sridevi S, Vijayakumar R, Nalini CN. Method development and validation for the
simultaneous estimation of ascorbic acid, phenylephrine HCI, paracetamol and
levocetirizine HCl using RP-HPLC. Research Journal of Pharmacy and Technology.
2020;13(4):1913-8.

14. Deokar AU, Siddheshwar S, Kakad SB. Analytical method development and
validation of rivaroxaban-A review. Research Journal of Science and Technology.
2020;12(1):36-46.

15. Ponnekanti K, Sunitha K, Ganapaty S. Development and Validation of new RP-HPLC
Method for simultaneous Estimation of Methylcobalamin, Epalrestat and Pregabalin
in bulk and pharmaceutical dosage form. Res. J. Pharm. Tech. 2021;14(10):5097-100.

16. Nalawade D, Godge RK, Magar SD. Analytical method development and validation of
ritonavir: A review. Research Journal of Science and Technology. 2020;12(2):157-62.

17. SudhaT, Mathew BE. Development and validation of RP-HPLC method of analysis for
the quantitative estimation of Darifenacin in tablet dosage forms. Research Journal
of Pharmacy and Technology. 2012;5(4):518-22.

18. Khurana RK, Rao S, Beg S, Katare OP, Singh B. Systematic development and validation
of a thin-layer densitometric bioanalytical method for estimation of mangiferin
employing analytical quality by design (AQbD) approach. J Chromatogr Sci.
2016;54(5):829-41.

19. Chabukswar AR, Thakur VG, Dharam DL, Shah MH, Kuchekar BS, Sharma SN.
Development and validation of HPTLC method for simultaneous estimation of
paracetamol, ibuprofen and caffeine in bulk and pharmaceutical dosage form.
Research Journal of Pharmacy and Technology. 2012;5(9):1218-22.

20. KaurR, Saini S, Patel A, Sharma T, Kaur R, Katare OP, et al. Developing a validated HPLC
method for quantification of ceftazidime employing analytical quality by design and
Monte Carlo simulations. J AOAC Int. 2021;104(3):620-32.

21. Mukhopadhyay S, Rokade N, Sawant L, Nachane D, Pandita N. Validated RP-HPLC
method for determination of related substances of prulifloxacin in tablet dosage
form. Research Journal of Pharmacy and Technology. 2011;4(9):1379-85.

$589



Nayak, et al.: HPLC Method Development and Validation of Bilastine

22. Nayak A and Punith Kumar V. Novel method development and validation of 24. Chaskar SG, Avhad PS. Stability Indicating RP-HPLC Method Development and
rivaroxaban in bulk and pharmaceutical formulation by RP-HPLC method. IJBPAS, Validation of Esmolol in Bulk and Injection. Research Journal of Science and

2023;12(8):3648-58. Technology. 2020;12(2):136-42.
23. Dighe NS, Shinde GS, Vikhe JJ. Simultaneous estimation, validation and force ) . ) o
degradation study of metformin hydrochloride and empaglifiozin by RP-HPLC 25. Bakshi M, Singh S. Development of validated stability-indicating assay methods—

method. Research Journal of Science and Technology. 2019;11(2):135-47. critical review. J. Pharm. Biomed. Anal. 2002;28(6):1011-40.

Cite this article: Nayak A, Alwin RMD, Sangeetha G, Sowmya CY, Reddy YV, Dang R. Stability Indicating Assay for the Determination of Bilastine in Bulk
Drug and Method Development Validation by RP-HPLC Using Analytical Quality by Design Approaches. Indian J of Pharmaceutical Education and Research.
2024;58(25):5582-5590.

S590 Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 2 (Suppl), Apr-Jun, 2024



