Evalina etal

Asian Journal of Pharmaceutical Research and Development. 2026; 14(4): 01-05

Available online on 15.08.2026 at http://ajprd.com

Asian Journal of Pharmaceutical Research and Development

Open Access to Pharmaceutical and Medical Research

© 2013-25, publisher and licensee AJPRD, This is an Open Access article which permits unrestricted non-
commercial use, provided the original work is properly cited

Open®\"/ Access

Quantification of Dexamethasone and Dexchlorpheniramine Maleate
in Tablets by Area Under Curve UV Spectrophotometry

Tarigan Rida Evalinal:*, Beta Sari DewiBanurea !, Muhammad Andry?2

1Department of Pharmaceutical Chemistry, Faculty of Pharmacy and Health, Institut Kesehatan Helvetia, Medan,

20124, Indonesia

2Department of Pharmacy, Faculty of Mathematics and Natural Sciences, Universitas Sriwijaya, Oganllir, 30662,

Indonesia

ABSTRACT

Dexamethasone (DEX) and dexchlorpheniramine maleate (DCM) are frequently combined in tablet formulations for the
treatment of inflammatory and allergic conditions. This study aimed to develop and validate an area under the curve (AUC) UV
spectrophotometric method for the simultaneous determination of DEX and DCM in tablets. The method was developed using
selected wavelength ranges of 234-244 nm for DEX and 254-264 nm for DCM and validated according to the ICH guideline. The
proposed method showed good linearity with R? values of 0.9986 and 0.9977 for DEX and DCM, respectively. The method was
successfully applied to commercial tablets, with assay results of 99.76 £ 0.60% for DEX and 99.44 + 0.75% for DCM. The
developed AUC UV spectrophotometric method is simple, accurate, and suitable for routine quality control analysis of combined

DEX and DCM tablet formulations.
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INTRODUCTION

Dexamethasone (DEX) is a potent synthetic
glucocorticoid widely used in the treatment of
inflammatory, allergic, autoimmune, and respiratory
disorders owing to its potent anti-inflammatory and
immunosuppressive propertiest™ 2. In clinical practice,
DEX is frequently combined with dexchlorpheniramine
maleate (DCM), a first-generation H1-antihistamine, to
achieve synergistic therapeutic effectsby simultaneously
suppressing inflammatory responses and histamine-
mediated allergic reactions®™. This combination is
commonly formulated as oral tablets for the management
of allergic conditions associated with inflammation.
Because the therapeutic efficacy and safety of this
combination depend on the accurate amount of each active
pharmaceutical ingredient (API), reliable analytical
methods are essential to ensure product quality, dosage
consistency, and regulatory compliance throughout
pharmaceutical manufacturing and  post-marketing
surveillance!.
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Reliable analytical methods play a pivotal role in
pharmaceutical quality control by ensuring the accurate
determination of active ingredients in finished
pharmaceutical products. According to current regulatory
expectations, analytical procedures should demonstrate
adequate accuracy, precision, specificity, sensitivity, and
robustness while remaining practical for routine quality
control applications. Consequently, there is a continuous
demand for analytical methods that are not only reliable
but also simple, rapid, cost-effective, and environmentally
sustainablel® °!,

Various analytical techniques have been employed for the
determination of DEX and DCM, either individually or
simultaneously, including High Performance Liquid
Chromatography (HPLC)® ™ Liquid Chromatography—
Tandem Mass Spectrometry (LC-MS/MS)®! Ultra
Performance Liquid Chromatography™, and UV-visible
spectrophotometrygenerally provide excellent sensitivity,
selectivity, and analytical reliability®®*®. However, these
methods require sophisticated instrumentation, expensive
maintenance, high-purity organic solvents, relatively

CODEN (USA): AJPRHS


http://ajprd.com/
http://dx.doi.org/10.22270/ajprd.v14i4.1846

Evalina et al

complex sample preparation, and longer analysis times.
Such limitations may restrict their routine implementation,
particularly in quality control laboratories where rapid,
economical, and environmentally friendly analytical
methods are preferred!™*!.

Among the available analytical techniques, UV-visible
spectrophotometry remains an attractive alternative
because of its operational simplicity, rapid analysis, low
cost, and minimal sample preparationt*?. Despite these
advantages, the simultaneous determination  of
multicomponent  pharmaceutical formulations  using
conventional UV spectrophotometry remains challenging
when the analytes exhibit overlapping absorption
spectra™*®, DEX and DCM possess partially overlapping
UV spectra, making their simultaneous quantification
using single-wavelength measurements susceptible to
spectral interference and reduced analytical selectivity.
Consequently, conventional absorbance measurements
may compromise the accuracy and precision of
quantitative analysis!*?.

To address this limitation, the Area Under Curve (AUC)
spectrophotometric approach has emerged as an effective
alternative  for  multicomponent analysis.  Unlike
conventional single-wavelength methods, the AUC
technique integrates the absorbance over a selected
wavelength range, thereby reducing the influence of
instrumental fluctuations and minor wavelength shifts
while improving analytical  reproducibility and
quantitative accuracy™®. By utilizing integrated spectral
information rather than a single absorbance value, the
AUC method offers improved analytical performance for
compounds exhibiting overlapping spectra. Consequently,
AUC spectrophotometry has been successfully applied for
simultaneous multicomponent pharmaceutical analysist".

To the best of our knowledge, no validated AUC-based
UV spectrophotometric method has been reported for the
simultaneous determination of DEX and DCM in tablet
formulations. Therefore, this study aimed to develop and
validate such a method in accordance with the
International Council for Harmonisation (ICH) guideline,
providing a simple, rapid, accurate, and reliable analytical
approach for routine pharmaceutical quality control.

MATERIAL AND METHODS
Instrumentation

The instrumentation used in this study included a
Shimadzu UV-1800 double-beam UV-Visible
spectrophotometer (Shimadzu, Japan) equipped with
UVProbe software, an analytical balance (Sartorius,
Germany), glassware (Iwaki, Japan), and a porcelain
mortar and pestle.

Chemicals and Reagents

Ethanol (Merck, Germany) was used as the solvent, DEX
and DCM Indonesian Pharmacopoeia Reference
Standardswere obtained from the Indonesian Food and
Drug Authority, Jakarta, Indonesia. ~Commercial
Dextamine® tablets (PT Phapros, Semarang, Indonesia),
containing 0.5 mg of DEX and 2 mg of DCM per tablet,
were purchased from a local pharmacy in Medan,
Indonesia.
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Standard Solution Preparation

Separately, 50 mg of DEX and DCM Indonesian
Pharmacopoeia Reference Standards were accurately
weighed and transferred into separate 50 mL volumetric
flasks. Each standard was dissolved in ethanol and diluted
to volume to obtain 1000 pg/mL stock standard solutions.
The stock standard solutions were further diluted with
ethanol to obtain 100 pg/mL working standard solutions.
Calibration solutions in the concentration ranges of 5-17
pg/mL for DEX and 7-19 pg/mL for DCM were prepared
by appropriate dilution of the working standard solutions
with ethanol immediately before analysis.

Assay of DEX and DCM in Tablets

Twenty tablets were weighed to determine the average
tablet weight, finely powdered, and homogenized. An
accurately weighed amount of the powdered tablets
equivalent 0.5 mg of DEX and 2 mg of DCM was
transferred into a 50 mL volumetric flask, dissolved in
ethanol, sonicated for 15 min, diluted to volume with the
same solvent, and filtered.An aliquot of the filtrate was
diluted with ethanol to obtain final concentrations of 11
pg/mL DEX and 13 pg/mL DCM. The absorption spectra
were recorded, and the AUC values were measured at the
selected wavelength ranges for quantification using the
corresponding calibration curves.

Method Validation

The proposed AUC spectrophotometric method was
validated according to the International Council for
Harmonisation (ICH) guideline. The validation parameters
included linearity, accuracy, precision, limit of detection
(LOD), and limit of quantification (LOQ)!®..

Linearity

Linearity was evaluated by constructing calibration curves
from the AUC values of DEX and DCM over their
respective concentration ranges. Regression analysis was
performed to determine the correlation coefficient (R2)™].

Accuracy

Accuracy was evaluated by recovery studies using the
standard addition technique. Known amounts of DEX and
DCM standards were added to the sample at 80%, 100%,
and 120% of the target concentration, and the percentage
recovery was calculated™" 2%,

Precision

Precision was evaluated by repeated analysis of the
sample solution under the same experimental conditions.
The repeatability of the method was expressed as the
relative standard deviation (%RSD) of the analytical
results®?,

LOD and LOQ

The LODand LOQ were estimated from the calibration
curve using the standard deviation of the response and the
slope of the regression line, as recommended by the
ICHguideline. LOD and LOQ were calculated using the
equations LOD = 3.36/S and LOQ = 100/S, where o is the
standard deviation of the response and S is the slope of the
calibration curve?" %,
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RESULTS AND DISCUSSION
Selection of Analytical Wavelength Ranges

The UV absorption spectra of DEX and DCM were recorded in
the wavelength range of 200-400 nm to identify suitable

intervals for AUC measurement. As shown in Figure 1, the
selected AUC wavelength ranges of 234-244 nm for DEX and
254-264 nm for DCM provided distinct analytical responses
V\S/]ith minimal spectral interference between the two analytes™”
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Figure 1: UV absorption spectra of DEX and DCM with selected AUC wavelength ranges.

The AUC values obtained within the selected wavelength
intervals showed a strong linear relationship with the
corresponding concentrations of DEX and DCM. The
calibration curves exhibited high correlation coefficients
(R?) of 0.9986for DEX and 0.9977 for DCM, indicating
excellent linearity and confirming the suitability of the
selected wavelength ranges for quantitative analysis!®® %4,

Therefore, the selected AUC intervals were considered
appropriate for the simultaneous determination of DEX
and DCM in tablet formulations. The use of AUC
measurement over a defined wavelength range provides
improved analytical reliability by minimizing the effect

of wavelength fluctuations and allowing accurate
quantification of multiple components in a combined
dosage formt*": 2% 21,

Method Validation

The developed AUC spectrophotometric method was
validated according to the International Council for
Harmonisation ~ (ICH) guideline. The validation
parameters evaluated included linearity, accuracy,
precision, limit of detection (LOD), and limit of
quantification (LOQ)™®!. The obtained validation results
are summarized in Table 1.

Table 1: Validation parameters of the proposed AUC method for DEX and DCM determination

No Parameter DEX DCM
1 Linearity (R?) 0.9986 0.9977
2 Accuracy (%) 98.82 100.47
3 Precision (RSD) % 1.0764 1.1270
4 LOD (ug/mL) 1.1282 1.5477
5 LOQ (pg/mL) 3.7606 5.1592

Based on Table 1, the linearity of the method was
assessed by evaluating the relationship between AUC
response and concentration of DEX and DCM. The
calibration curves showed excellent linearity over the
investigated concentration ranges, with correlation
coefficients (R2) of 0.9986 for DEX and 0.9977 for DCM.
These high R? values indicate a strong proportional
relationship between the measured AUC values and
analyte concentrations, confirming the suitability of the
selected  wavelength  ranges  for  quantitative
determination®* %%/,
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The accuracy of the proposed method was demonstrated
by recovery studies, which resulted in mean recoveries of
98.82% for DEX and 100.47% for DCM. The recovery
values were within the acceptable range for
pharmaceutical analysis, indicating that the developed
method provides accurate measurements and that the
tablet excipients did not produce significant interference
during analysis!?®.

The precision of the method was evaluated based on the
percentage relative standard deviation (%RSD). The
obtained %RSD values were 1.0764% for DEX and
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1.1270% for DCM, indicating good repeatability and low
variability among replicate measurements. These findings
confirm the consistency and reliability of the proposed
AUC spectrophotometric method under the applied
analytical conditionst".

The sensitivity of the method was determined from the
LOD and LOQ values. The calculated LOD values were
1.1282 pg/mL for DEX and 1.5477 pg/mL for DCM,
while the LOQ values were 3.7606 pg/mL and 5.1592
pg/mL, respectively. The obtained values demonstrate
that the method has adequate sensitivity for detecting and
quantifying DEX and DCM at low concentration
levels??®).
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Overall, the validation results confirm that the developed
AUC spectrophotometric method possesses satisfactory
linearity, accuracy, precision, and sensitivity. Therefore,
the proposed method can be considered suitable for the
simultaneous determination of DEX and DCM in

combined tablet formulations?®!.

Assay of Commercial Tablet Formulation

The validated AUC spectrophotometric method was
applied for the determination of DEX and DCM in
commercial tablet formulations. The assay results
obtained from the analysis of tablet samples are presented
in Table 2.

Table2: Assay results of DEX and DCM in commercial tablet formulation

Assay Claim on the
No | Component Label

(%) (mg) (mg/tablet)
1 DEX 99.76+0.60 0.49 05
2 DCM 99.44+0.75 1.98 2

The assay results presented in Table 2 showed that the
contents of DEX and DCM were 99.76 = 0.60% and
99.44 £ 0.75%, corresponding to 0.49 mg and 1.98 mg
per tablet, respectively. These values were in good
agreement with the labeled claims (0.5 mg DEX and 2
mg DCM) and complied with the acceptance range of
90.0-110.0% specified for tablet preparations in the
Indonesian Pharmacopoeia Edition VI The low
standard deviation values indicate good repeatability of
the proposed AUC spectrophotometric  method,
confirming its suitability for simultaneous determination
of DEX and DCM in tablet formulationst®® I,

CONCLUSION

The developed AUC-based UV spectrophotometric
method demonstrated satisfactory linearity, accuracy,
precision, and sensitivity for the simultaneous
determination of DEX and DCM in tablet formulations.
The proposed method is simple, rapid, accurate, and
suitable for routine pharmaceutical quality control.
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