
INTRODUCTION

Ultra performance liquid chromatographic provides the

speed by using novel low micron particles that decreases

chromatographic run times and also double peak capacity, reso-

lution, reduction of the mobile phase consumption and the

reduction of the flow rate, etc. In addition, sensitivity and speed

can be achieved for chromatographic separations by minimizing

the band spreading contributions of both the instrument and

the column. Ultra performance liquid chromatographic system

will eliminate significant time and cost per sample from

analytical process while improving the quality of results and

the system allows chromatographers to work at higher effici-

encies with a much wider range of linear velocities, flow rates

and back pressures. Ultra performance liquid chromatographic

photo diode array detector detects and quantifies lower concen-

trations of sample analyte, trace impurities with maximum

sensitivity and compares spectra across wavelengths and broad

concentration ranges. It is easy to identify components that are

difficult to detect by conventional HPLC-based methods.

Cetirizine hydrochloride is chemically, (2-{4-[(4-chloro-

phenyl)(phenyl)methyl]piperazin-1-yl}ethoxy) acetic acid

(di)-hydrochloride1 is an orally active and selective H1-receptor

antagonist, which is a potent and well-tolerated non-sedating

antihistamine drug for treatment of seasonal and perennial

allergic rhinits and chronic urticaria. Cetirizine hydrochloride
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liquid preparations are particularly susceptible to microbial

growth because of the nature of their ingredients. These prepa-

rations are protected by the addition of preservatives that prevent

the alteration and degradation of the product formulation2. The

finished product release specifications should include an identi-

fication test and a content determination test with acceptance

criteria and limits for each antimicrobial preservative present

in the formulation. The finished product self-life specifica-

tion should also include an identification test and limits for

the quantity of antimicrobial preservatives3. Hence their anti-

microbial and antifungal properties make them an integral part

of the product formulation. This encourages the author for the

development of new analysis technique or new stability indi-

cating methods for the analysis of cetirizine hydrochloride to

provide driving force in today's pharmaceutical industry.

In previous studies, several spectrophotometric4-6 methods,

HPLC methods7-10, HPLC combined with tandem mass

spectroscopy11, capillary electrophoretic12,13, electrochemical14

methods have been also presented for analysis of cetirizine

hydrochloride in pharmaceutical formulations and biological

fluids.

In this study, a new ultra performance liquid chromato-

graphic method was developed and validated for the determi-

nation of cetirizine hydrochloride in liquid pharmaceutical

formulation. After analytical validation procedure, the developed
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chromatographic method was applied to the quantitative analysis

of cetirizine hydrochloride in a commercial pharmaceutical

preparation.

EXPERIMENTAL

The chromatographic analysis were performed by using

Waters Corporation Milford, USA) equipped with photo diode

array, ternary solvent manager and auto sampler system. The

autput signals were monitored and processed using empower

2 software.

Cetirizine hydrochloride was obtained from Hoechst

Marion Roussel without prior purification. Cetryn® pharma-

ceutical liquid formulations (syrups) containing a (5 mg CTZ/

5 mL) dose were obtained from local drugstores. HPLC grade

acetonitrile and Merck grade methanol were purchased from

Merck & Co. All chemicals were of analytical reagent grade

and were used as received.

Standard solution preparation: Standard solution of

cetirizine hydrochloride (20 mg/100 mL) was prepared in the

solvent system consisting of water and methanol (40:60, v/v).

Standard series of cetirizine hydrochloride in the concen-

tration range of was 4-28 µg mL-1 prepared. An independent

validation samples were prepared by using the stock solution.

Analysis procedure: 0.5 mL of liquid formulation was

taken into the 25 mL volumetric flask. This solution was

sonicated in an ultrasonicated in ultrasonic bath for 5 min. It

was then filtered through 0.22 µm PVDF syringe filter. The

filtrate was diluted into the working concentration range. This

sample preparation procedure was repeated seven time. All

the sample preparation steps were carried out by using a solvent

system containing water and methanol (40:60, v/v).

RESULTS AND DISCUSSION

Method development and optimization: The main aim

of this study is to develope a new ultra performance liquid

chromatographic method for the determination of cetirizine

hydrochloride in a liquid pharmaceutical preparation. The

separation of cetirizine hydrochloride in liquid pharmaceutical

preparation was carried out by using a mobile phase consisting

of water and acetonitrile (50:50, v/v) on Waters ultra perfor-

mance liquid chromatographic column (AcquityTM ultra perfor-

mance liquid chromatographic BEH C18 100 × 2.1 mm, 1.7

µm) with the isocratic flow program. In this work the flow

rate of 0.3 mL/min was selected with regards to the back pres-

sure and analysis time as well. During this study column oven

tempe-rature was capped at 30 ºC.

Detection wavelength was selected as 235 nm for the

recording the cetirizine hydrochloride chromatograms (Fig. 1).

In this investigation, optimized ultra performance liquid

chromatographic conditions by using 2 µL sample injection

volume were; flow rate 0.3 mL/min; column oven temperature

30 ºC; a mobile phase containing water and acetonitrile (50:50,

v/v). In this chromatographic analysis, the retention time for

cetirizine hydrochloride was found as about 0.6 min (Fig. 2).

Calibration graph was calculated by using the chromatographic

areas and analyte concentration. Calculation results of linear

regression analysis was presented in Table-1.

Fig. 1. UV spectra of cetirizine hydrochloride for the selection of the

detection wavelength

Fig. 2. Chromatogram of 30 µg mL-1 cetirizine hydrochloride

TABLE-1 
STATISTICAL RESULTS FOR THE CETIRIZINE HYDROCHLORIDE CALIBRATION 

Calibration parameter 

m n r SE (m) SE (n) SE (r) LOD LOQ 

12458.26786 47598.7 0.9991 240.00 4293.17 5079.74 0.39 1.30 

m = slope; n = intercept; r = correlation coefficient; SE (m) = Standard error of slope; SE (n) = Standard error of intercept; SE (r) = Standard error 
of correlation coefficient; LOD = Limit of dedection; LOQ = Limit of quantitation 
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Method validation: The proposed ultra performance

liquid chromatographic method was validated by analyzing

standard addition sample in the working concentration range

of 4-28 µg mL-1. Method validation was performed in accor-

dance with established international conference on harmoni-

zation  guidelines. For this procedure, recovery, standard

deviation and relative standard deviation results were presented

in Table- 2. As it can be seen from this table, the results obtained

show the applicability of the ultra performance liquid chroma-

tographic method to the analysis of cetirizine hydrochloride

in samples. All validation procedures were carried out by using

the regulation in accordance with ICH15.

TABLE-2 
RECOVERY RESULTS FOR STANDARD  

SAMPLES USING THE PROPOSED UPLC METHOD 

Sample no. Added (µg/mL) Found (µg/mL) Recovery (%) 

1 4 4.14 103.6 

2 8 8.06 100.8 

3 12 11.61 96.8 

4 16 15.54 97.1 

5 20 19.82 99.1 

6 24 24.04 100.2 

7 28 28.44 101.6 

  Mean 99.87 

  SD 2.43 

  RSD 2.44 

SD= Standard deviation, RSD = Relative standard deviation 

 
Sample analysis: The developed ultra performance liquid

chromatographic technique was successfully applied to the

commercial samples liquid formulation. Sample analysis treat-

ments were repeated seven time. As seen from Fig. 3, a good

chromatographic separation was performed to eliminate the

effects of the excipients on the analysis of cetirizine hydro-

chloride in commercial liquid preparation. Determination

results for the liquid formulation were illustrated in Table-3.

As a result a good agreement was found for the application of

the ultra performance liquid chromatographic to the analysis

of commercial samples.

Conclusion

 A new ultra performance liquid chromatographic method

was successfully developed for the quantitative analysis of

cetirizine hydrochloride in liquid pharmaceutical formulation.

The developed method is selective, precise, accurate, linear,

filter compatible and robust. Forced degradation data proved

that the method is specific for the analytes and free from the

Fig. 3. Chromatogram of cetirizine hydrochloride in commercial pharmaceutical liquid formulation

TABLE-3 
DETERMINATION RESULTS OF CTZ IN PHARMACEUTICAL 
LIQUID PREPARATION BY THE PROPOSED UPLC METHOD 

Sample no. mg/ 5 mL 

1 5.09 

2 5.16 

3 5.20 

4 5.10 

5 4.91 

6 4.89 

7 5.03 

Mean 5.05 

SD 0.12 

RSD 2.34 

SD = Standard deviation; RSD = Relative standard deviation 

 
interference of placebo/known impurities/degradation products

and unknown degradation products. The run time (about 0.6

min) enables for rapid determination of drug. Also it can be

utilized for determination of assay, blend uniformity and

content uniformity of pharmaceutical products (CTZ syrup),

where sample load is higher and high throughput is essential

for faster delivery of results.
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