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ABSTRACT 

Bilastine in bulk and pharmaceutical dose form can be estimated using 

a straightforward, accurate, and precise zero-order derivative UV 

spectroscopic approach that has been developed and validated. The 

absorbance of Bilastine in ethanol reaches its maximum at 278 nm, and 

its concentration falls between 2 and 12 µg/ml according to Beer's 

Law. After conducting a linearity investigation, the regression 

coefficient (R2) was shown to be 0.999, indicating good linearity and 

precision across this concentration range. The limits of detection 

(LOD) and quantitation (LOQ) were determined to be 0.0646 µg/ml 

and 0.196 µg/ml, respectively, while the percentage recovery was 

determined to be 98.63% and 100.10%. Additionally, the method's 

relative standard deviation (%RSD) values were less than 2%, 

indicating exceptional precision. Following ICH criteria, all validation 

parameters—linearity, accuracy, precision, robustness, ruggedness, 

LOD, and LOQ—were evaluated. Bilastine in bulk and pharmaceutical 

dosage forms can be routinely estimated using the designed and tested  

approach. 
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INTRODUCTION 

Bilastine is a selective histamine H1 receptor antagonist. During allergic response mast cells 

undergo degranulation which releases histamine and other subastances. By binding to and 

preventing activation of the H1 receptor, Bilastine reduces the development of allergic 

symptoms due to the release of histamine from mast cells. Bilastine is a novel H1 receptor 

antagonist indicated for the treatment of seasonal or perennial allergic rhinitis and 

symptomatic chronic urticaria, with little or no interactions with H2, H3 receptors, α1-

adrenoceptors, β2-adrenoceptors, 5HT, bradykinin, leukotriene D4 or muscarinic M3 

receptors1-2. It is a second-generation antihistamine and takes effect by selectively inhibiting 

the histamine H1 receptor, preventing these allergic reactions.
[7]

 Bilastine has an 

effectiveness similar to cetirizine, fexofenadine, and desloratadine
[8].

 Bilastine was 

discovered by the Spanish firm FAES Farma
[9]

 and received its first approval in the European 

Union in 2010 for the symptomatic treatment of allergic rhinoconjunctivitis and 

urticaria.
[10]

 It is also approved in Canada and Australia. As of 2023, it remained unapproved 

for any use in the United States,
[11]

 although Hikma Pharmaceuticals had agreed in 2021 to 

begin the FDA approval process.
[12]

 

 

 

Figure 1: Chemical Structure of Bilastine. 

 

According to a literature review, few analytical techniques have been published for 

determining Bilastine  in pure medication and pharmaceutical dosage forms employing UV
[3-

7]
, HPLC

[8-12]
, RP-HPLC

[13-21]
, and HPTLC.

[22-27]
 The current effort aims to develop and 

verify a new Zero order derivative UV Spectrophotometric technique for estimating Bilastine 

in tablet and bulk dose form that is quick, easy, accurate, and specific. 

https://en.wikipedia.org/wiki/H1_antagonist#Second-generation
https://en.wikipedia.org/wiki/Binding_selectivity
https://en.wikipedia.org/wiki/Histamine_H1_receptor
https://en.wikipedia.org/wiki/Bilastine#cite_note-7
https://en.wikipedia.org/wiki/Cetirizine
https://en.wikipedia.org/wiki/Fexofenadine
https://en.wikipedia.org/wiki/Desloratadine
https://en.wikipedia.org/wiki/Desloratadine
https://en.wikipedia.org/wiki/Bilastine#cite_note-9
https://en.wikipedia.org/wiki/Bilastine#cite_note-10
https://en.wikipedia.org/wiki/Bilastine#cite_note-11
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MATERIALS AND METHODS 

Instrument: UV-Visible double beam spectrophotometer, SHIMADZU (model UV-1800) 

with UV probe software. All weights were taken in analytical balance. 

 

Chemicals: Bilastine pure drug was obtained from Astitva chemicals and its pharmaceutical 

dosage Bilastine 20 tablets obtained from retail pharmacy. 

 

Solvent: Acetonitrile and 0.1N HCL(50:50) is used as a solvent  

Selection of analytical wavelength: Appropriate dilutions of Bilastine were prepared from 

standard stock solution and using spectrophotometer solution was scanned in the wavelength 

range 200-400 nm. The absorption spectra obtained and show maximum absorbance at 278 

nm, as the wavelength for detection. 

 

Preparation of standard stock solution: 100mg of Bilastine was weighed accurately 

transferred into 100 ml of volumetric flask and diluted in Acetonitrile and 0.1N HCL(50:50) 

upto the mark. From this, the solution was further diluted into 100µg/ml and pipetted out 0.2, 

0.4, 0.6, 0.8, 1.0 and 1.2 ml into 10 ml individual volumetric flask and diluted in Acetonitrile 

and 0.1N HCL up to the mark, this gives 2, 4, 6, 8, 10 and 12µg/ml concentration. 

 

Preparation of sample solution: 20 tablets of Bilastine marketed formulations was weighed 

and powdered. A quantity of tablet powder equivalent to 100mg of Bilastine was transferred 

into 100ml volumetric flask then it was diluted with Acetonitrile and 0.1N HCL and make 

upto the mark. 

 

METHOD AND VALIDATION 

The method was validated according to the ICH guidelines.
[26-28]  

 

RESULT AND DISCUSSION  

Method: Zero order derivative spectroscopy 

Linearity: The linearity of an analytical method is its capacity to show the test results that 

are directly proportional to the concentration to the analyte in the sample within the range. 

The linearity was established in the range of 2-12µg/ml was measured at 278m and 

absorbance values are shown in table 1. The calibration curve was prepared by plotting graph 

against the concentration and absorbance  and therefore the graph shown in Fig-3 statistical 

variables like slope, intercept, regression equation, correlation coefficient and sandell’s 

sensitivity were determined and shown in table-2. 
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Precision: The precision of an analytical method express the closeness of series of individual 

analytical measurement obtained from the multiple sampling of equivalent sample. Precision 

was established by intra-day and inter-day was determined by analysing the same 

concentration for six times in a same day. Inter-day precision was analysing the same 

concentration daily for six days shown in table-3. 

 

Accuracy: The accuracy of an analytical method says that closeness of test results obtained 

by that method of the true value. To assess the accuracy of the developed method, recovery 

studies were carried out at three different levels at 50%, 100% and 150%. In which the 

formulation concentration holds it constant and varied pure drug concentration. Shown in 

table -4. 

 

Ruggedness: The ruggesdness is defined as the reliability of results when the method is 

performed under the variation in condition. This includes distinct analyst, laboratories, 

instruments, temperature etc. Ruggedness was determined between disteinct analyst, the 

value of %RSD was found to be less than 2.(Table-5) 

 

LOD and LOQ: The limit of detection is an individual analytical method is the smallest 

amount of analyte in the sample whuch can be reliably detected by the analytical method. The 

limit of quantification is a descrete analytical procedure is the smallest amount of analyte in 

the sample which can be quantitatively determined. LOD and LOQ were calculated by using 

following formula 

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

LOD and LOQ value of Bilastine were found be 0.0646 µg/mL and 0.196 µg/mL. 

 

Table 1: Results of calibration curve at 273nm by zero order derivative spectroscopy. 

Sl No Concentration in µg|ml Absorbance ± Standard deviation 

1 0 0 

2 2 0.115±0.0017 

3 4 0.235±0.0034 

4 6 0.370±0.0027 

5 8 0.513±0.0019 

6 10 0.664±0.0030 

7 12 0.771±0.0028 
*
Average of six determinations 
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Table 2: Regression parameters of Bilastine by Zero order spectroscopy. 

Regression Parameter Results 

Range 2-12 µg/ml 

λₘₐ x 273nm 

Regression equation Y=0.063x+0.0141 

Slope(b) 0.063 

Intercept (a) 0.0141 

Correlation coefficient 0.999 

Sandell’s sensitivity 0.016 

LOD(µg/ml) 0.0646 

LOQ(µg/ml) 0.196 

Y=bx+a** 

 

Table 3: Determination of Precision results for Bilastine at 278nm by Zero order 

spectroscopy. 

Concentration (µg|ml) 
Intra-day Absorbance ± 

Standard  deviation
*
 

%RSD**
 Inter-day Absorbance ± 

Standard deviation
*
 

%RSD** 

2 0.111±0.0017 1.531 0.110±0.0026 1.562 

4 0.251±0.0034 1.446 0.239±0.0027 1.129 

6 0.370±0.0027 0.729 0.372±0.0032 0.860 

8 0.513±0.0019 0.370 0.519±0.0036 0.693 

10 0.664±0.0030 0.451 0.640±0.0027 0.421 

12 0.771±0.0028 0.363 0.765±0.0021 0.274 
*
Average of six determinations,

** 
Percentage relative standard deviation. 

 

Table 4: Determination of accuracy results for Bilastine at 278nm by Zero order 

spectroscopy. 

Spiked levels 
Amount of 

sample (µg|ml) 

Amount of 

standard (µg|ml) 

Amount 

recovered 

%Recovery± 

Standard  deviation
*
 

%RSD
**

 

50 6 3 9.01 100.10%±0.218 0.2182 

100 6 6 11.83 98.63%±0.206 0.2095 

150 6 9 14.92 99.46%±0.127 0.1277 
*
Average of six determinations,

** 
Percentage relative standard deviation. 

 

Table 5: Determination of ruggedness results of Bilastine at 278nm by Zero order 

spectroscopy. 

Analysts Analyst 1 Analyst 2 

Mean absorbance 0.3701 0.3721 

±Standard     deviation
*
 0.0027 0.0027 

%RSD
**

 0.729 0.725 
*
Average of six determinations,

** 
Percentage relative standard deviation. 
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FIGURES 

 

Fig. 2: Zero order spectrum of Bilastine at 278nm. 

 

 

Figure 3: Zero Order Overlain Spectra of Bilastine Showing Absorbance At 278nm. 
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Figure 4: Calibration curve of Bilastine by Zero order derivative spectroscopy 

 

CONCLUSION 

The analytical method developed for Bilastine was validated as per ICH guidelines   

demonstrating simplicity, specificity, accuracy, economy, and sensitivity. This method is 

suitable for regular analysis of Bilastine in both bulk form and pharmaceutical preparations. 
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