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ABSTRACT

Silodosine is used for the treatment of symptoms associated with benign prostatic hyperplasia(BPH). The presented study
is simple, rapid, validated and environment friendly UV—Visible spectrophotometric method for analysis of Silodosin in
bulk and pharmaceutical formulation. Ethyl lactate, a biodegradable and low-toxicity green solvent was used, in
combination with water (70:30 v/v), eliminating the demand for hazardous solvents such as methanol and acetonitrile.
Silodosin shows a maximum absorbance (Amax) at 269 nm in the proposed solvent. The linear range, limit of detection
(LOD) and limit of quantification (LOQ) were found to be 10-50, 0.5m and 1.63 ng/ml respectively. The method was found
to be specific when applied with some excipients and accurate enough to be applied in capsule formulation...
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INTRODUCTION

Benign Prostatic Hyperplasia (BPH) is a non-malignant
enlargement of the prostate gland caused by cellular
hyperplasia, which is One of the primary causes of Male
lower urinary tract symptoms (LUTS) in aging male
population. LUTS affect many people worldwide and
represent a common clinical condition encountered in daily
practice’!This condition is commonly associated with
symptoms like weak urinary flow, hesitancy, intermittency,
increased urinary frequency, and urgency. The prevalence
of BPH increases significantly with age, affecting 8% of
men aged 3140 years to nearly 80% of men over the age
of 802

Alpha-adrenergic antagonists also known as alpha-
blockers mitigate symptoms of urinary tract (LUTS) by
relaxing smooth muscle tone of the bladder neck and
prostate. Alpha-blockers have demonstrated significantly
improve both irritative and obstructive symptom scores,
boost urinary streams rates, and improve patients’ quality of
life. But they do not lower the risk of acute urinary retention
(AUR) or the risk of requiring surgical intervention for
BPH®B! Silodosin is a therapeutic agent used for the
diagnosis of benign prostatic hyperplasia (BPH). Silodosin
got approved with Unite state Food and Drug
Administration (USFDA) in August 2008. Chemically, it is
named as 1-(3-hydroxypropyl)-5-[(2R)-2-({2-[2-(2,2,2-
trifluoroethoxy)phenoxy]ethyl } amino)propyl]-2,3-
dihydro-1H-indole-7-carboxamide*

A review of Literature reveal that many analytical methods
have been successfully developed and validated for the
analysis of silodosin in both bulk drug and dosage forms.
These methods include UV-Visible spectrophotometry,

which has been successfully employed for the reliable
quantitative analysis of silodosin drug and pharmaceutical
formulations by following the green analytical chemistry
principles.

multiple innovative analytical methods have already been
presented and validated for the analysis of silodosin. A
novel, specific, accurate, and stability-indicating Ultra-
High Performance Liquid Chromatography (UHPLC)
method has been presented and validated. This method is
adaptable with mass spectrometric detection and enables
the accurate analysis of silodosin and its related substances.
In Addition, easy, rapid, reliable, reproducible, and specific
high-performance thin-layer chromatography (HPTLC)
method has been reported and validated for the analysis of
silodosin in bulk drug and pharmaceutical formulation.
Furthermore, an eco-friendly HPLC method employing
dual detection modes has been presented, allowing for the
versatile and reliable quantitative determination of
silodosin in a combined dosage form with dutasteride.
These methodological advancements make significant
contributions to the area of pharmaceutical analysis®’ In
simple terms, researchers have also developed two
analytical methods to examine silodosin, used in treatment
urinary tract disorders. The first method used capillary gas
chromatography was wused for the detection and
measurement of 2Carcinogenic impurities in silodosin.
These impurities are harmful components that may harm
genetic material. This technique also incorporates an in-
silico toxicity analysis, a computational approach to predict
the toxicity of these impurities. The second method
employed a quality-by-design method and followed
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capillary electrophoresis to analyze the chiral purity of
drug, which confirms the correct proportion of its two
enantiomeric forms. These methods help to facilitate safety
and pharmacological efficacy.®’
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Figure 1: Chemical structure of silodosin
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MATERIAL AND METHOD

Chemicals and Reagents

Silodosin reference standard was purchased from Dhamtec
Pharma Mumbai. Silodosin capsule dosage form was
bought from the market area. Ethyl lactate (analytical

grade) was used as green organic solvents. Solvents were
Sonicated to remove dissolved air.

Instrumentation

UV spectrophotometric analysis was performed on a
double-beam  UV-Visible spectrophotometer(UV-
SHIMADZU -1800) equipped with 1 cm matched quartz
cells, Sonicator, weighing balance.

Method development

Solubility analysis: Solubility of silodosin was performed
with various solvents like Water, ethanol, DMSO, and
chloroform, methanol, ethyl acetate and ethyl lactate.
However ethyl lactate was selected as a green solvent for
method development.

Determination of A max

Preparation of working standard solution: 10 mg of
silodosin were accurately weighed and dissolved in a
combination of ethyl lactate and water (70:30) to make a
dilution of 1000ug/ml. ImL of the above solution was
transferred and diluted to final volume of 10ml by using
proposed solvent to give a concentration of 100pug/ml. This
is the standard stock solution.

Iml of the above stock solution, was taken and transferred
into a 10ml volumetric flask and the volume was adjusted
to the mark by solvent to prepare a concentration of
10pg/ml. Then the absorbance of sample was measured in
UV-VIS Spectrophotometer in the range 200-400nm using
ethyl lactate and water(70:30) as a blank, sample showed
the maximum absorbance (Amax) at 269nm (Fig 2) Sample
solutions from capsule formulations were prepared
similarly.

Preparation of calibration curve: Aliquots of ImL, 2mL,
3mL, 4mL, SmL of 100 ug/mL of stock solution were
accurately transferred and diluted up to 10ml to produce
10pug/mL, 20pg/mL, 30pg/mL, 40pg/mL, 50ug/mL
solutions. The linearity curve was constructed by measuring
the absorbance of prepared solutions of various
concentrations ranging from 10- 50pg/mL by plotting the
concentration on x-axis and absorbance on y-axis. The
resulting curve demonstrated linearity with this
concentration range of 10-50ug/mL, the correlation
coefficient was reported to be 0.999 (Fig 3).

Method Validation

Validation is a systematic method of creating documented
evidence, which gives a high degree of confidence that
demonstrate a process or method will consistently produce
desirable result or product that meet its predefined criteria
and desired quality or outcome.!® The developed analytical
method has been validated for several parameters of
validation.

Linearity

The developed method was validated following the ICH
Q2B guidelines for validation of analytical method to assess
the linearity, sensitivity and accuracy of the analyte.!!! A
calibration curve was constructed by taking the absorbance
of accurately prepared working standard solutions of
different concentration like 10,20,30,40,50 ug/mL
respectively. (Table 1)

Accuracy

The Methods accuracy was evaluated by making solution of
known concentrations that is 80%, 100%, 120% and the
amount of marketed formulation (SILODAL -8mg) in this
was kept constant (10mg), the amount of pure drug added
was varied that is 8mg, 10mg, 12mg for 80%, 100%, and
120% respectively. Each concentration was prepared in
triplicates form and the method accuracy was expressed as
the percentage recovery of silodosin (Table 2)

Precision

Precision is defined as the degree of closeness or
repeatability and reproducibility of an analytical method in
normal operating conditions. The precision of analytical
procedure was determining by repeatability (intraday) and
intermediate precision (inter-day)!! the intra-day precision
parameter was studied with different solution of same
concentration were prepared and analyzed in three times a
day that is in morning, afternoon and in evening!!
Absorbance and %RSD were determined. The inter-day
precision parameter was analyzed by comparing the result
of three different days and the standard deviation, %RSD
were calculated and mentioned in Table 3, 4, 5.

Specificity

10mg quantity of silodosin was mixed with 50% (5mg),
100% (10mg), 150% (15mg) of excipient (magnesium
stearate) and then sample was analyzed for % recovery.
Specificity data were mention in table 6.

Robustness

For determination of the robustness of the method two
temperatures were selected one is room temperature and
another one is 18°c, the absorbance of every sample
solution were determine and the results were expressed as
the % relative standard deviation (%RSD). Result for
robustness of method were mention in table 6.

LOD and LOQ

Limit of detection is the smallest concentration of an
analyte in sample which can be examine above the
background noise, while Limit of quantification is the
lowest concentration that can be quantified reliably with
consistent accuracy, precision, and minimal variability. In
this study, LOD and LOQ were assessed using the standard
deviation of the response and the slope of the corresponding
curve by using the following equations-

LOD =3 s/m; LOQ =10 s/m
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Where s, , is the standard deviation of the absorbance of the
sample and m is the slope of the related calibrations graphs.
The values of LOD and LOQ are found to be 0.5ug/ml and
1.63pg/ml respectively.

RESULT AND DISCUSSION

The UV-spectrophotometric analysis of silodosin was
carried out to develop and validate an eco-friendly method
for its estimation in bulk drug and pharmaceutical
formulations. The UV spectrum of silodosin exhibited a
maximum absorbance (A max) at 269 nm (Figure 2), which
was selected as the analytical wavelength for all subsequent
quantifications due to its optimal sensitivity and specificity.
A calibration curve was constructed over a concentration
range of 10-50 pg/mL, which demonstrated a linear
relationship between absorbance and concentration (Figure
3, Table 1). The regression analysis confirmed the method’s
linearity, showing a strong correlation between the
measured absorbances and silodosin concentrations.
Accuracy of the developed method was assessed using
recovery studies at 80%, 100%, and 120% levels. The
percent recovery of silodosin ranged from 99.3% to
101.3%, with mean recovery values and %RSD within
acceptable limits, indicating excellent accuracy and
negligible interference from excipients (Table 2). Precision,
evaluated as repeatability and intra-day precision, showed
low variability with %RSD values less than 0.22% (Tables

3 and 4), confirming the method’s consistency under the
same experimental conditions. Inter-day precision was also
satisfactory, with an average %RSD of 0.153%,
demonstrating reproducibility over multiple days (Table 5).
The specificity of the method was confirmed by analyzing
samples containing various concentrations of excipients.
Silodosin recovery remained unaffected, with %RSD
values well below 2%, indicating no interference from
formulation components (Table 6). Robustness studies
conducted by subjecting the method to slight temperature
variations (room temperature and 18°C) demonstrated
consistent results with %RSD of 0.8873%, confirming the
method’s reliability under small operational changes (Table
7).

The sensitivity of the method was established by
determining the limit of detection (LOD) and limit of
quantification (LOQ), which were found to be 0.5 pg/mL
and 1.63 pg/mL, respectively. The summarized validation
parameters, including linearity, accuracy, precision, LOD,
LOQ, and specificity, are presented in Table 8. The
developed UV-spectrophotometric method is simple, rapid,
accurate, precise, specific, and robust, making it suitable for
routine analysis of silodosin in bulk drug and marketed
pharmaceutical dosage forms. The UV spectrum of the
marketed formulation (Figure 4) further confirmed the
applicability of the method for quality control purposes.
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Figure 2: A max of Silodosin at 269nm
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Calibration curve of silodosin

y = 0.0494x + 0.0289
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Figure 3: Calibration curve for silodosin

Figure 4: UV- Spectra for marketed formulation of silodosin

Table 1: Linearity for silodosin Table I

Concentration (ng/mL) Absorbance
10 0.531
20 1.012
30 1.499
40 2.013
50 2.501
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Table 2: Accuracy reading of silodosin

preparation Concentration ug/ml %Recovery Statistical result
Formulation pure drug Mean SD %RSD
80% 10 8 100.2
80% 10 g 99 8 100.03 0.2081 0.2080
80% 10 8 100.1
100% 10 10 101.1
100% 10 10 101.0 100.5 1.0115 1.006
100% 10 10 99.3
120% 10 12 101.2
120% 10 12 1013 101.03 0.3785 0.3784
120% 10 12 100.6
Table 3: Precision for repeatability of silodosin
Concentration (ng/ml) Absorbance Statistical Analysis
10 0.583
10 0.559
10 0.588 Mean=0.581
10 0.592 SD=0.001157
10 0.569 %RSD=0.0113
10 0.587
10 0.591
10 0.582
Table 4: Intra-day precision
Concentration Absorbance 1 | Absorbance 2 | Absorbance 3 | Average %RSD
(ng/mL) (Morning) (Afternoon) (Evening) Absorbance
10 0.572 0.573 0.572 0.5723
10 0.571 0.572 0.572 0.5717
10 0.573 0.573 0.571 0.5723
0.1744
10 0.572 0.571 0.572 0.5717
10 0.574 0.572 0.574 0.5733
10 0.572 0.572 0.571 0.5717
10 0.570 0.571 0.573 0.5713
10 0.571 0.572 0.572 0.5717
%RSD 0.2179 0.1321 0.1732 -
Table 5: Inter-day Precision
Concentration (ng/mL) Day 1 %RSD | Day 2 %RSD | Day 3 %RSD | Average %RSD
10 0.17 0.14 0.15 0.153
Table 6: Specificity Test for silodosin showing no effect of excipients
Sample | Excipient | Silodosin Silodosin Silodosin Mean SD %RSD
No Conc. (%) | Added Recovered Recovered Recovered
(mg) (mg) (%) (%)
1 50 10 10.01 100.1 100.36 0.1723 | 0.720
2 100 10 9.99 99.9
3 150 10 10.12 101.2
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Table 7: Robustness of method

Temp. | Conc. | Abs. | Abs. Abs. | Abs. | Abs. Abs. Mean SD %RSD
(ng/ml | 1
)
Room | 10 0.601 | 0.598 | 0.59 | 0.588 | 0.591 | 0.589 | 0.5938 | 0.0052 | 0.8873
Temp. 6 3 6
18°C 10 0.601 | 0.599 | 0.59 | 0.588 | 0.591 | 0.589 | 0.5938 | 0.0052 | 0.8873
6 3 6
Table 8: Summary of validation
Parameters Values
Linearity 10-50 pg/ml
Accuracy (%) 100.01 - 101.3
Precision (%) 0.15-0.17
LOD (pg/ml) 0.5
LOQ (pg/ml) 1.63
Specificity RSD less than 2%
validation of HPLC method for the estimation of silodosin
in bulk and pharmaceutical dosage form, Int. J. Biol. Pharm.
CONCLUSION

The present study successfully developed and validated a
simple, rapid, and eco-friendly UV-spectrophotometric
method for the estimation of silodosin in bulk drug and
pharmaceutical formulations. The method exhibited
excellent linearity over the range of 10-50 pg/mL, with a
correlation coefficient close to unity. Accuracy and
precision studies demonstrated reliable recovery values and
low %RSD, confirming the method’s reproducibility and
consistency. The method was specific, showing no
interference from excipients, and robust, maintaining
consistent results under minor variations in experimental
conditions. The sensitivity of the method, as indicated by
LOD and LOQ, was adequate for routine quality control.
Overall, this validated UV method is precise, accurate, and
suitable for the routine estimation of silodosin in
pharmaceutical dosage forms.
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