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INTRODUCTION 

Diltiazem is a cardiovascular drug, a calcium channel 

blocker (CCB), a non-dihydropyridine derivative, which is 

widely used in the treatment of cardiac ischemia (angina), 

arrhythmia, and hypertension. CCB works by competitively 

blocking calcium channels with their agonists, thereby 

reducing the amount of extracellular calcium that enters the 

cell. [1]    

 
Figure.1: Chemical structure of Diltiazem hydrochloride.[2] 

Diltiazem is chemically described as, (2S, 3S)-5- [2- 

(dimethyl amino) ethyl]-2-(4- 

methoxyphenyl)-4-oxo-2,3,4,5-tetrahydro-1,5-

benzothiazepin-3- yl-acetate.[3]with the chemical formula 

C22H26N2O4S.HCl (Figure 1) and a molecular weight of 
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450.98. It is in the form of crystal powder or small crystal, 

white, odourless, and fused at 210 °C with decomposition. It 

has solubility that is easily soluble in chloroform, methanol, 

formic acid, and water, rather difficult to dissolve in 

absolute ethanol and insoluble in ether. The partition 

coefficient value in octanol / water is 2.79[4]. 

Literature survey revealed that the drug has been estimated 

by UV-Spectrophotometric and RP- HPLC method. 

             The aim of present work was to develop and 

validate a novel, rapid, simple, precise, and specific Zero 

order derivative UV-Spectrophotometric method for 

estimation of Diltiazem HCl  in its bulk and pharmaceutical 

dosage form. 

 

MATERIALS AND METHOD 

Instrument 

UV-Visible  spectrophotometer, SHIMADZU (model UV-

1900i) with Lab solution  software. All weights were taken 

on analytical balance. 

 

Chemicals 

Diltiazem HCl pure form was obtained as a gift sample 

Micro labs private Ltd. and its pharmaceutical dosage form  

DILZEM-30  (Torrent pharmaceutical Ltd) 15 Tablets 

labelled claim 30 mg were purchased from a community 

pharmacy. 

 

Solvent 

0.05N Sulphuric acid (prepared by dissolving 1.375ml and 

making the volume to 1000ml with distilled water). 

 

Selection of analytical wavelength 

Appropriate dilutions were prepared for drug from the 

standard stock solution and the solution was scanned in the 

wavelength range of 190-400 nm. The absorption spectra 

obtained were derivatised from Zero order method. It shows 

maximum absorbance at 193 nm shown in Fig.1 and Zero 

order overlain spectra of Diltiazem HCl  at 193 nm were 

shown in Fig.2. 

 

Preparation of Standard stock solution 

Accurately weighed 100 mg of Diltiazem HCl was 

transferred into 100 ml volumetric flask and diluted with 

0.05N Sulphuric acid up to the mark. Pipetted out 10 ml of 

the stock solution into 100 ml volumetric flask and diluted 

with 0.05 N Sulphuric acid  up to the mark, from this 

solution transferred 0.3, 0.6, 0.9, 1.2, 1.5 and 1.8 ml into 10 

ml individual volumetric flask and add 0.05 N  Sulphuric 

acid up to the mark, to obtain 3, 6, 9, 12, 15 and 18 μg/ml 

concentrations. 

 

Preparation of Sample solution 

Twenty tablets were weighed and powdered, the tablet 

powder equivalent to 100 mg of Diltiazem HCl was 

transferred into100 ml volumetric flask and diluted with 

0.05 N Sulphuric acid, the solution was filtered through 

Whatmans filter paper no.41. To a 100 ml volumetric flask 

10 ml of the stock solution was transferred and diluted to the 

volume using 0.05N Sulphuric acid. Transferred 0.6 ml into 

10 ml volumetric flask and diluted to the volume 0.05N 

Sulphuric acid, to obtain 6 μg/ml concentrations. 

 

Method validation 

The method is validated according to the ICH guidelines. 

  

RESULTS AND DISCUSSION 

Method: Zero order derivative spectroscopy. 

Linearity 

The working standard solution were diluted serially with 

0.05 N Sulphuric acid to obtain the range of 3-18 μg/ml. a 

calibration curve for Diltiazem HCl  was obtained by 

measuring the absorbance at the λ max of  193 nm and 

absorbance values are shown in Table.1 and Calibration 

graph were presented in Fig.3. Statistical parameters like 

slope, intercept, coefficient of correlation, and Sandell’s 

sensitivity were determined and presented in Table.2. 

Precision 

Precision of the method was studied as intra-day and inter-

day precision. Intra-day precision was determined by 

analyzing the 3, 6, 9, 12, 15 and 18 μg/ml concentration for 

three times in same day. Inter-day precision was determined 

by analyzing the same concentration of solution daily for 

three days. Precision results are shown in Table.3. 

Accuracy 

To assess the accuracy of the proposed method, recovery 

studies were carried out at three different levels i.e, 50%, 

100% and 150%. In which the formulation concentration 

was kept constant and varied pure drug concentration. 

Accuracy results were shown in Table.4. 

Ruggedness 

Ruggedness was determined between different analysts. The 

value of % RSD was found to be less than 2 were shown in 

Table.5. 

Limit of detection and Limit of Quantitation 

The LOD and LOQ of the present method were calculated 

based on standard deviation of the Response and slope of 

linearity curve. LOD and LOQ values of Diltiazem HCl 

were found to be 0.222 μg/ml and 0.675 μg/ml. 

 

CONCLUSION 

From the above it can be concluded that all validation 

parameters such as precision, accuracy, linearity, LOD, 

LOQ and Ruggedness met the predetermined acceptance 

criteria as mentioned in ICH guidelines. The developed 

spectrophotometric method is simple, rapid, accurate, and 

precise and can be applied for routine analysis of Diltiazem 

HCl  in bulk and its dosage forms. 
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TABLES 

Table 1: Results of calibration curve at 193 nm by zero order Spectroscopy. 

 

SL. 

NO 

 

Concentration in 

μg/ml. 

 

Absorbance± 

Standard deviation 

1 3 0.350± 0.019107 

2 6          0.598± 0.125822 

3 9 0.940± 0.006802 

4 12 1.158± 0.020798 

5 15 1.489± 0.005391 

6 18 1.773± 0.005785 

 

Table 2: Regression parameters for Diltiazem HCl by zero order spectroscopy 

Regression 

Parameters 

 

Diltiazem HCl 

Range 3-18 μg/ml 

λMax 193 nm 

Regression 

Equation 

Y=0.0971x+0.0268 

Slope (a) 0.0971 

Intercept(b) 0.0268 

Correlation 

coefficient (r2) 

0.998 

Sandell’s 

Sensitivity 

0.010 

 

Table 3: Determination of precision results for Diltiazem HCl at 193 nm by zero order derivative spectroscopy. 

 

Concentration (μg/ml) 

Intra-day 

Absorbance 

±SD** 

 

%RSD 

Inter-day 

Absorbance 

±SD** 

 

%RSD 

3 0.356±0.003606 1.012 0.393±0.007506 1.900 

6 0.647±0.002517 0.389 0.652±0.006658 1.021 

9 0.939±0.005508 0.586 0.937±0.005508 0.587 

12 1.167±0.012124 1.037 1.226±0.006658 0.543 

15 1.487±0.004359 0.293 1.488±0.005686 0.382 

18 1.772±0.003215 0.181 1.773±0.00755 0.425 

 

 Table.4: Determination of accuracy results for Diltiazem HCl at 193 nm by Zero order derivative spectroscopy. 

 

Spiked 

levels 

 

Amount of 

sample 

(μg/ml) 

 

Amount of 

standard 

(μg/ml) 

 

Amount 

recovered 

 

%Recovery 

±SD** 

 

 

%RSD 

50 06 03 8.94 99.3±1.501 1.51 

100 06 06 12.12 101±1.414 1.40 

150 06 09 15.31 102.06±0.1.423 1.39 

              **Average of six determinations 

 

Table.5: Ruggedness results of Diltiazem HCl at 193 nm by Zero order Spectroscopy 

Analysts Analyst-1 Analyst-2 

Mean absorbance 1.143 1.174 

Standard deviation 0.016093 0.008386 

%RSD 1.407 0.713 
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FIGURES 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Zero order spectra of Diltiazem Hcl showing the absorbance at 193 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2: Zero order overlain spectra of Diltiazem Hcl showing absorbance at 193 nm 

 

 
Fig.3. Linearity curves for Diltiazem Hcl at 193 nm by zero order Spectroscopy 
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