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Abstract 

A variety of pharmacological medications are available for the treatment of fungal infections. Spectroscopic methods 
are very effective for estimating such drugs. The study aimed to develop and validate a simple, sensitive, rapid, and 
precise UV-visible method for simultaneously estimating neomycin sulphate and clotrimazole in bulk and 
pharmaceutical dosage form. The λmax of neomycin sulphate and clotrimazole were found to be 244 nm and 263nm. 
The drug exhibits linearity within the range of 300-1800 ug/ml for neomycin sulphate and 2-12 ug/ml for clotrimazole. 
The minimal % RSD values indicate the method's accuracy and precision.  The robustness of this method was examined 
by varying its wavelength. Method was found to be sensitive based on LOD and LOQ values of both drugs. It was evident 
from the results that the suggested method works well for the quick, precise, and accurate measurement of Neomycin 
sulphate and Clotrimazole by UV-Visible spectroscopy method.   
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1. Introduction

In analytical chemistry, sophisticated technologies are used to determine the composition of substances using various 
analysis methods. We can provide results that are both quantitative and qualitative analysis. Analytical tools are of the 
utmost importance when collecting accurate and reliable analytical data. Therefore, every person in the analytical 
laboratory must prioritize ensuring the quality of the instrumentation [1]. The development of recognized test methods 
is ultimately the result of advancements in analysis techniques. Consequently, these methods were employed by quality 
control labs to confirm the efficacy, precision, safety, purity, and functionality of pharmaceutical preparations [2]. 

Analytical procedures must be initialized or revalidated before being used in regular analysis. Thorough validation is 
essential for pharmaceutical companies effective functioning. The ICH Q2(R1) standards specify that studies must 
comply with GMP and GLP requirements [3]. When creating analytical techniques for routine and stability analysis, 
protocols and acceptance criteria must be followed, and all validation parameters must be used [4,5]. 

Neomycin (Figure 1A) is an aminoglycoside family of antibiotics. Neomycin is often regarded as the most ototoxic among 
the aminoglycosides. Many kinds of lotions, ointments, and other medications now include neomycin sulfate, either 
alone or combined with polymyxin, other antibiotics, and other corticosteroids [6,7,8]. Imidazole is a five-membered 
heterocyclic molecule with two nitrogen atoms at the 1,3-positions and is widely used as a fundamental component for 
synthesizing many pharmacologically active synthetic substances [9]. The broad-spectrum antifungal drug 
clotrimazole, commonly known as 1-[(2-chlorophenyl)—diphenylmethyl] imidazole, is an imidazole derivative (Figure 
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1B). By suppressing the formation of ergosterol, a component of the fungal cell membrane, this changes the permeability 
of the cell membrane, leading to the leakage and depletion of vital intracellular substances, ultimately leading to cell 
lysis [10]. 

  

(A) (B) 

                Figure 1 Structure of Neomycin Sulfate (A) Clotrimazole (B) 

As per Google Scholar, PubMed or Science Direct database, various methods for the single and combination preparation 
for clotrimazole and Neomycin sulphate are described in the literature for the estimation in different dosage forms. 
These methods include colorimetry, RPHPLC [10-15], capillary electrophoresis with indirect UV detection [16] and 
HPLC using evaporative light scattering detection [17]. No reported method is available for the simultaneous estimation 
of clotrimazole and neomycin using UV Spectroscopy. Therefore, a simple, sensitive, precise, accurate, robust, and 
economical technique to quantify the combination in dosage forms using UV-visible spectroscopy, as per ICH guidelines, 
is needed. 

2. Methods 

2.1. Instruments 

The study utilized an UV-Visible Spectroscopy system (UV/VIS LasanyLI-2702), Ultra Sonicator (Lifecare equipment’s 
with 3210 model), Analytical Balance (Wear with PGB 301 model). 

2.2. Chemicals and Reagents 

The research employed analytical-grade materials which are essential to ensure the accuracy and reliability of the 
Spectroscopic analysis. 

2.3. Method Development and Optimization by UV Spectrometry 

Various solvents, including water, methanol, ethanol, and phosphate buffer (pH 7.4), were used to optimize the diluents 
for UV technique development of Neomycin sulphate and clotrimazole. Standard solutions and subsequent dilutions 
were prepared using optimized diluents. 

2.4. Preparation of stock solution 

Neomycin sulphate is found to be a pH-dependent solubility, so water does not give absorbance. For this, phosphate 
buffer (pH 7.4) is used as a solvent for dilution. 25 mg of Neomycin sulphate working standard were precisely measured 
and added to a 25 mL volumetric flask to create a standard solution. Afterwards, the pH of 7.4 phosphate buffer was 
added, and the mixture was shaken and subjected to sonication to dissolve the contents. The volume was then adjusted 
to a pH of 7.4 with phosphate buffer. For Clotrimazole, it is also found that it has pH-dependent solubility. That's why 
methanol and ethanol do not give absorbance. For this, phosphate buffer (pH 7.4) with ethanol is used as a solvent for 
dilution in a 60:40 ratio. 25 mg of Clotrimazole was added to a 25 mL volumetric flask and dissolved in ethanol and 
phosphate buffer (pH 7.4) (40:60). At the end, the mixture was filtered through a 0.45-micron membrane filter. The 
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solution was diluted with phosphate buffer to get the required concentration of the standard solution for Neomycin 
sulphate (300–1800 µg/ml) and Clotrimazole (2–12 µg/ml). 

2.5. Determination of λ max 

A UV-visible spectrophotometer operating in the 200–400 nm wavelength range was used to examine the solutions of 
clotrimazole and neomycin sulphate. The maximum absorption wavelength (λ max) that occurred was 244 nm for 
neomycin sulphate and 263 nm for clotrimazole. Figure 2 shows absorption maxima of Neomycin sulphate and 
clotrimazole.  

 

Figure 2 Absorbance maxima of Neomycin Sulphate and Clotrimazole 

2.6. Method Validation for UV-Visible Method 

2.6.1. Linearity 

Six-point calibration curves were created to evaluate the linearity of Neomycin sulphate in the 300–1800 (μg/mL) 
concentration range. Furthermore, clotrimazole six-point calibration curves were produced in the 2–12 (μg/mL) 
concentration range. 

2.6.2. Accuracy 

The proposed UV technique for neomycin sulphate and clotrimazole was validated by performing recovery studies using 
the conventional addition approach. Standard drug concentrations in three different percentages were added to a 
predetermined amount of Neomycin sulphate and clotrimazole. 

2.6.3. Precision 

Intraday and interday precision studies of the drug were evaluated for 300, 900 and 1800 µg/ml for Neomycin sulphate 
and 2, 6 and 9 µg/ml for clotrimazole. 

2.6.4. Robustness and Ruggedness 

The robustness study was evaluated using different wavelength of both the drug. 

2.6.5. LOQ and LOD 

LOD and LOQ were calculated by using linearity. 
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3. Results  

3.1. Method Validation for UV-Visible Spectroscopy 

3.1.1. Linearity 

It demonstrated linearity across the concentration range, according to linearity analysis. Concentration and absorbance 
of Neomycin sulphate and clotrimazole were reported in table 1 and 2 respectively. Linear regression equation and 
correlation value were reported in figure 3 and 4 for Neomycin sulphate and clotrimazole respectively. 

Table 1 Concentration range and respective absorbance of Neomycin sulphate 

Sr. No. Concentration (ppm) Absorbance 

1. 300 0.278 

2. 600 0.398 

3. 900 0.502 

4. 1200 0.626 

5. 1500 0.744 

6. 1800 0.844 

 

Figure 3 Standard Curve for Neomycin Sulphate 

Table 2 Concentration range and respective absorbance of Clotrimazole 

Serial no. Concentration (ppm) Absorbance 

1. 2 0.112 

2. 4 0.282 

3. 6 0.446 

4. 8 0.618 

5. 10 0.809 

6. 12 0.996 
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Figure 4 Standard Curve for Clotrimazole 

3.1.2. Accuracy 

Table 3 shows the calculated percentage recovery of additional standards. The results indicate improved mean percent 
recovery for the corresponding percent values.  

Table 3 Evaluation data of Accuracy study of Neomycin Sulphate and Clotrimazole 

Neomycin Sulphate 

Concentration (%) Origin level (µg/ml) Amount added (PPM) % Recovery Mean % 
Recovery 

% RSD 

80 300 240 100.00  
99.66 

 
1.527 80 300 240 98.21 

80 300 240 101.42 

100 900 900 99.20  
98.92 

 
0.220 100 900 900 99.00 

100 900 900 98.76 

120 1800 2160 100.00  
99.36 

 
0.719 120 1800 2160 99.42 

120 1800 2160 98.57 

Clotrimazole 

Concentration (%) Origin level (µg/ml) Amount         added (PPM) % Recovery Mean % 
Recovery 

% RSD 

80 2 1.6 99.47  
100.45 

 
1.527 80 2 1.6 100.76 

80 2 1.6 101.12 

100 6 6 100.10  
99.86 

 
0.220 100 6 6 99.86 

100 6 6 99.64 

120 12 14.4 100.34  
99.48 

 
0.719 120 12 14.4 99.74 

120 12 14.4 98.37 
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3.1.3. Precision 

Absorbance average, % assay, and % RSD were calculated for intraday and interday precision studies (Table 4 and 5). 

Table 4 Evaluation data for Intra-day and Inter-day study of Neomycin Sulphate 

Intra-day Morning Afternoon Evening 

Concentration 

Range (µg/ml) 

Mean %Assay % RSD Mean % Assay % RSD Mean %Assay % RSD 

300 0.278 101.03 0.2166 0.276 101.26 0.279 0.2577 101.57 0.627 

900 0.398 99.23 0.7757 0.390 99.84 0.0392 0.6455 99.75 0.372 

1800 0.844 98.12 0.1433 0.842 98.20 0.843 0.9142 98.64 0.142 

Inter-day Day 1 Day 2 Day 3 

Concentration Range 

(µg/ml) 

Mean %Assay % RSD Mean %Assay % RSD Mean %Assay % RSD 

300 0.270 101.34 1.721 0.272 101.64 1.825 0.270 101.50 0.884 

900 0.389 99.43 0.639 0.394 99.76 0.145 0.391 99.12 0.523 

1800 0.843 98.37 0.555 0.839 98.51 0.535 0.845 98.37 0.713 

 

Table 5 Evaluation data for Intra-day and Inter-day study of Clotrimazole 

Intra-day Morning Afternoon Evening 

Concentration        Range 

(µg/ml) 

Mean %Assay % RSD Mean %Assay % RSD Mean %Assay % RSD 

2 0.112 100.13 0.346 0.116 100.53 0.412 0.117 99.27 0.604 

6 0.446 99.53 0.742 0.441 100.84 0.579 0.447 100.67 0.471 

12 0.996 99.35 0.364 0.994 99.34 0.237 0.991 99.54 0.283 

Inter-day Day 1 Day 2 Day 3 

Concentration 

Range (µg/ml) 

Mean %Assay % RSD Mean %Assay % RSD Mean %Assay % RSD 

2 0.110 100.54 1.521 0.116 101.87 1.647 0.114 100.47 0.871 

6 0.439 98.63 0.529 0.438 100.23 0.248 0.445 99.60 0.436 

12 0.987 99.74 0.467 0.991 99.35 0.536 0.990 100.12 0.692 
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3.1.4. Robustness  

The method proved robust, as shown by the %RSD values of less than 2% (Table 6). 

Table 6 Evaluation data for Robustness of Neomycin Sulphate and Clotrimazole 

Neomycin Sulphate 

Concentration (µg/ml) Wavelength Absorbance % RSD 

900 242 0.368 0.936 

900 244 0.371 1.26 

900 246 0.364 0.863 

Clotrimazole 

Concentration (µg/ml) Wavelength Absorbance % RSD 

6 261 0.441 0.948 

6 263 0.442 0.864 

6 265 0.448 0.813 

3.1.5. LOQ and LOD 

For neomycin sulphate, LOD of 0.201 µg/ml and LOQ of 1.261 µg/ml were determined. The LOD for clotrimazole was 
1.844 µg/ml, while the LOQ was 0.096 µg/ml.    

4. Conclusion 

The results demonstrate that the UV Spectroscopy method can simultaneously effectively evaluate Neomycin sulphate 
and clotrimazole in their respective preparations. The technique was validated according to ICH recommendations. 
Analysis of Neomycin sulphate and clotrimazole using this technique shows excellent consistency, accuracy, precision, 
linear, robust, sensitive and cost-effectiveness. Therefore, this approach can be quickly and conveniently used to 
measure Neomycin sulphate and clotrimazole in routine quality control simultaneously.  
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