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ABSTRACT 

A simple, accurate, precise, specific Reverse phase High performance liquid chromatography method was 

developed and validated for simultaneous estimation of lidocaine, nifedipine, and imidazolidinyl urea in 

pharmaceutical formulation. The approach was validated for lidocaine, nifedipine, and imidazolidinyl urea 

using ICH recommendation over a range of 15-75 µl/mL and 3-15 µl/mL and 2-10 µl/mL for lidocaine, 

nifedipine, imidazolidinyl urea respectively. An analytical column HYPERSIL ODS C18250 nm * 4.6 mm was 

utilized. At a flow rate of 1.0 ml/min. the mobile phase was Acetonitrile:methanol:0.05m potassium dihydrogen 

phosphate buffer(40:35:25v/v) ratio. The elution was examined using UV detector with detection wavelength of 

225 nm. The retention time for lidocaine, nifedipine, and imidazolidinyl urea are 4.091min, 8.291min and 

5.521min respectively. Accuracy, precision, repeatability, robustness and specificity in accordance with ICH 

guidelines. The method can be successfully employed for the simultaneous determination of lidocaine, 

nifedipine and imidazolidinyl urea in pharmaceutical formulation. 

 

 
KEYWORDS:Lidocaine,Nifedipine, Imidazolidinyl urea, RP-HPLC method  

 

INTRODUCTION 

 

Lidocaine at the 1.5% w/w,0.3% w/w for Nifedipine and 0.2% w/w Imidazolidinyl urea is use for 

treatment of fissures when it is combined with a topical medication and applied directly to the 

perianal area. 

When detailed review of literature was carried out, following points were concluded. 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2305790 International Journal of Novel Research and Development (www.ijnrd.org)  
 

h682 

 

• There are two stability indicating methods reported for estimation of both the drugs from cream but 

neither of the methods is able to check the presence of preservatives present in the formulation 

(Which itself is the active ingredient "IMIDUREA").  

• (Meshram DB,Mehta K, Mishra P. Stability Indicating Analytical Method for the Simultaneous 

Estimation of Lidocaine and Nifedipine in the Combined Dosage Form.  Der Pharma 

Chemica. 2018.10(1): 60-66 

• Modi T, Patel B, Patel J. Development and Validation of Stability Indicating RP-HPLC Method 

for Simultaneous Estimation of Lignocaine HCl and Nifedipine in Cream. Research & Reviews: 

Journal of Pharmaceutical Analysis. 2016. 5(1): 1-37. 

• Furthermore, in both the reported methods the retention time for lidocaine is about 2.5 minutes at 

which, column dead volume is expected. There is no meaning of carrying out stability study with Rt 

nearing to column dead volume hence there is a need for a new method which has a better handling 

capacity for lidocaine. 

By considering all the above mentioned points, it was decided to develop and validate a new RP-

HPLC method for estimation of Lidocaine, nifedipine along with added preservatives from their 

combined pharmaceutical topical preparation. 
 

 

Materials and Methods 

Instrument specification 
Table 1 Instrument specification for  RP HPLC 

Make Shimadzu 

Model LC 2010 

Type Binary Gradient 

Detector UV detector 

Software LC solution 

Column Hypersil ODS C18 (250*4.6 mm, 5 Micro-meter) 

Pump High Pressure Gradient (Reciprocating pump) 

Table 1 Instrument specification for weighing balance 

Make Mettler Toledo 

Sensitivity 0.1 milligram 

Minimum weighing Capacity 1 milligram 
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Table 2 Instrument specification for melting point apparatus 

Make Gallenkamp 

Design No. 889339 

Table 3 Instrument Specification for UV double beam Spectrophotometer 

Make : Shimadzu 

Model  : UV 1800 

Type : Double beam spectrophotometer 

Detector : Photodiode 

Scanning Range : 190 – 1100  

Output : %T & Absorbance 

Software : U.V. Probe 2.42 

 

 

 

 HPLCMETHODDEVELOPMENT 

SELECTIONOF ANALYTICAL/DETECTIONWAVELENGTH 

A Working standard of LID (15 µg.ml-1) and NIF(3 µg.ml-1) and IMID (2µg.ml-1) using methanol as a 
solvent, were scanned in UV 200-400 nm region and overlapped 

 

Sample preparation 

 

 Preparation of solution 

Master Stock Solution: Accurately weighed LID+NIF+IMID (150 mg+30 mg+20 mg) dissolved in 100 ml 
methyl alcohol (1500+300+200 μg.ml-1) 

Standard Solution Withdraw 100μlfrom Master StockSolutionandmakeupto10mlwith methyl alcohol 
LID+NIF+IMID (15+3+2μg.ml-1) 

 

 

RESULTS AND DISCUSSION 

Identification of Lidocaine 

 

Identification by melting point 

Table 2 Melting point data of Lidocaine 

Drug Reported Melting Point[17] Observed Melting Point 

Lidocaine 68.5 °C 68-70 °C 
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Identification by UV spectrophotometry 
 

 

Recorded UV Spectra of Lidocaine (5 µg/mL)   Reference UV Spectra of Lidocaine[46]        

 Table 3Comparison of reported and observed λ max 

Drug Solvent Reported λ max Observed λ max 

Lidocaine Methanol 263 nm 263 nm 

 

Identification by IR Spectra 

 

Reference IR Spectrum of Lidocaine[47]                     Recorded IR Spectrum of Lidocaine 
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Interpretation of IR Spectrum of Lidocaine 

Type of Functional 

group/ Bond present 

Reported frequency 

(cm-1) 

Observed frequency 

(cm-1) 

N-H stretch 3240 3246 

=C-H stretch 3013 3039 

-C-H Stretch 2950-2800 2925, 2960 

C=O stretch 1680 (Amide) 1660 

C-H bending 1450-1470 1489 

C-N stretching 1350-1200 1369 

N-H bending 1650-1580 1593 

C-H Bending (Methyl) 760 762 

 

 

Identification of Nifedipine 

Identification by melting point 

Table 4Melting point data of Nifedipine 

Drug Reported Melting Point[22] Observed Melting Point 

Nifedipine 172-174°C 170-173°C 

 

Identification by UV spectrophotometry 
 

 
 

Recorded UV Spectra of Nifedipine (5 µg/ml)         Reference UV Spectra of Nifedipine[48] 

 

 

Comparison of reported and observed λmax 

Drug Solvent Reported λmax Observed λmax 

Nifedipine Methanol 235 nm 236 nm 
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Identification by IR Spectra 
 

 

 

Reference IR Spectrum of Nifedipine[49] Recorded IR Spectrum of Nifedipine  

  

Interpretation of IR Spectrum of Nifedipine 

Type of Functional 

group/ Bond present 

Reported frequency 

(cm-1) 

Observed frequency 

(cm-1) 

C=O stretch 1680 1684.11 

C-O stretch 1251 1304.21 

N-H Stretch 3400-3200 3359.84 

=C-H stretch 3013 2982.21 

C-H Bending 1470-1450 1435.55 

87N=O Stretch 1479 1501.89 

C-N Stretch 1259 1220.87 

 

 

Reverse Phase High Performance Liquid Chromatography 

Selection of Analytical/Detection wavelength 

 

 

 
 

Mandatory requirements for selection of analytical wavelength in HPLC with UV detection is that both 

the drugs should give adequate response at selected wavelength.  

When, individual solution, having concentration of 15 µg/ml of LID and 3 µg/ml of NIF and 2 µg/ml of IMID 

was scanned between 200-400 nm (Methanol as solvent) and overlapped, the primary observation was that, at 

225 nm both NIF and LID showed adequate response and it was only wavelength at which IMI shows 

appropriate response and hence 225 nm was selected as analytical wavelength. 
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Optimization of Chromatographic Conditions 

Trial 1  

Column: Hypersil C18 (250*4.6 mm, 5µm) 

Mobile Phase: Acetonitrile: Water (70:30 v/v),Detection: 225 nm  

Flow rate: 1 ml/minRun Time: 20 minutes 

Observation: Separation with interference observed. 

 

 
 

 Trial 1: Chromatogram of LID+NIF+IMID (30+6+4 μg.ml-1) 

 

Trial 2 

Column: Hypersil C18 (250*4.6 mm, 5µm) 

Mobile Phase: Acetonitrile: 0.05M Potassium dihydrogen phosphate buffer (50:50 v/v), 

Detection: 225 nm  

Flow rate: 1 ml/min 

Run Time: 20 minutes 

Observation: Separation with inadequate resolution observed. 

 

Trial 2: Chromatogram of LID+NIF+IMID (30+6+4 μg.ml-1) 

Trial 3 

Column: Hypersil C18 (250*4.6 mm, 5µm) 

Mobile Phase: Acetonitrile: Methanol: 0.05M Potassium dihydrogen phosphate buffer (40:35:25 v/v) 

Detection: 225 nm  

Flow rate: 1 ml/min 

Run Time: 20 minutes 
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Observation: Separation with adequate resolution observed. 

 

 
 

Trial 3: Chromatogram of LID+NIF+IMID (30+6+4 μg.ml-1) 

  
 

 Chromatogram of IMID (6 μg.ml-1) for peak identification 

 
Chromatogram of NIF (10 μg.ml-1) for peak identification 
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Optimized Chromatographic Condition 

Table 4 Optimized Chromatographic Condition 

Stationary Phase HYPERSIL ODS C18, 250 mm*4.6 mm 

Mobile Phase 

Acetonitrile: Methanol: 0.05M Potassium dihydrogen phosphate 

buffer (40:35:25 v/v) 

Detection wavelength 225 nm 

Flow rate 1 ml/minute 

Run Time 20 minutes 

Retention Time LID: 4.091 min, IMID: 5.521 min, NIF: 8.291 

System Suitability Parameters 

Table 6 System suitability parameter for LID+NIF+IMID (15+3+2 μg.ml-1) 

Parameter LID IMID NIF 

 Mean 
± SD 

(n=3) 
RSD Mean 

± SD 

(n=3) 
RSD Mean 

± SD 

(n=3) 
RSD 

Retention time 

(Rt) 
4.06 0.04 0.87 5.53 0.04 0.74 8.26 0.01 0.12 

Tailing Factor 1.43 0.02 1.54 1.04 0.01 1.35 1.63 0.02 1.11 

Number of 

theoretical 

plates 

57593.00 324.82 0.56 4779.67 59.53 1.25 27445.33 138.02 0.50 

Resolution 

(Rs) 

3.60 0.07 1.85 
 

7.17 0.04 0.56 

Resolution with IMID Resolution with IMID 

 

Validation of developed RP-HPLC method for estimation of LID+ NIF+ IMID 

Linearity and Range 

Table 7 Linearity data of LID 

Sr. 

No. 

Concentration (µg/ml) Mean area (µV. s)  

± SD 

(n=5) 

RSD 

1 15 15507.2 215.91 1.39 

2 30 31547.8 349.76 1.11 

3 45 46544.6 497.30 1.07 

4 60 59869 558.76 0.93 

5 75 74614.4 307.07 0.41 
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Calibration curve of LID 

Linearity data of NIF 

Sr. 

No. 

Concentration 

(µg/ml) 

Mean area (µV. s)  

± SD 

(n=5) 

RSD 

1 3 9722.8 158.56 1.63 

2 6 18517.4 292.13 1.58 

3 9 25504.4 325.61 1.28 

4 12 35579.6 383.53 1.08 

5 15 42595.8 269.49 0.63 
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Linearity data of IMID 

 

Sr. 

No. 

Concentration 

(µg/ml) 

Mean area (µV. s)  

± SD 

(n=5) 

RSD 

1 2 7297.2 131.89 1.81 

2 4 13524.4 168.16 1.24 

3 6 19761.8 239.40 1.21 

4 8 25580.2 288.46 1.13 

5 10 32549.8 227.46 0.70 
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Overlain Chromatogram for linearity 

Conclusion: 

As per ICH guidelines the value of R2 should be greater than 0.995, and observed R2 for given 

concentration range for LID,NIF, and IMID is 0.9991, 0.9976, and 0.999, respectively. 

Hence, we can say that developed method is linear over the range of 15-75 µg/mL, 3-15 µg/mL and 2-10 

µg/mL for LID,NIF, and IMID, respectively. 

 

 

 

 

 

Repeatability 

Table 8 Repeatability data of LID 

Sr. No. 

Concentration (µg/mL) 

15 30 45 60 75 

1. 15426 31475 46124 59897 74982 

2. 15715 31521 46824 60214 74863 

3. 15221 31945 47245 58978 74521 

4. 15732 31774 46056 59811 74485 

5. 15442 31024 46474 60445 74221 

MEAN 15507.2 31547.8 46544.6 59869 74614.4 

± SD (n=5) 215.91 349.76 497.30 558.76 307.07 

RSD 1.39 1.11 1.07 0.93 0.41 
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Table 9 Repeatability data of NIF 

Sr. No. 

Concentration (µg/mL) 

3 6 9 12 15 

1. 9825 18745 25414 35772 42774 

2. 9454 18156 25863 35812 42712 

3. 9744 18247 25472 35974 42789 

4. 9854 18674 25027 35114 42563 

5. 9737 18765 25746 35226 42141 

MEAN 9722.8 18517.4 25504.4 35579.6 42595.8 

± SD (n=5) 158.56 292.13 325.61 383.53 269.49 

RSD 1.63 1.58 1.28 1.08 0.63 

 

Table 10 Repeatability data of IMID 

Sr. No. 

Concentration (µg/mL) 

2 4 6 8 10 

1. 7112 13563 19887 25895 32441 

2. 7332 13227 19719 25316 32534 

3. 7215 13624 19423 25742 32889 

4. 7425 13587 19711 25714 32611 

5. 7402 13621 20069 25234 32274 

MEAN 7297.2 13524.4 19761.8 25580.2 32549.8 

± SD (n=5) 131.89 168.16 239.40 288.46 227.46 

RSD 1.81 1.24 1.21 1.13 0.70 

 

Conclusion: 

As per ICH guidelines the value of RSD should be less than 2, and observed RSD is less than 2 for all 

concentrations of for LID,NIF, and IMID. 

Hence, we can say that developed method is repeatable over the range of 15-75 µg/mL, 3-15 µg/mL and 2-10 

µg/mL for LID,NIF, and IMID, respectively 
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Limit of Detection (LOD) and Limit of Quantification (LOQ) 

Limit of Detection (LOD): 

LID NIF IMID 

LOD 

= 3.3 x (σ/S) 

= 3.3 x (128.19 / 992.676) 

= 0.426 µg/mL 

LOD 

= 3.3 x (σ/S) 

= 3.3 x (151.19 / 2833.68) 

= 0.176 µg/mL 

LOD 

= 3.3 x (σ/S) 

= 3.3 x (105.18 / 3197.64) 

= 0.108 µg/mL 

 

Limit of Quantification (LOQ): 

LID NIF IMID 

LOQ 

= 10 x (σ/S)  

 = 10 x (128.19 / 992.676) 

 = 1.29 µg/mL 

LOQ 

= 10 x (σ/S)  

 = 10 x (151.19 / 2833.68) 

 = 0.53 µg/mL 

LOQ 

= 10 x (σ/S)  

 = 10 x (105.18 / 3197.64) 

 = 0.32 µg/mL 

 

Accuracy 

Quantity in mcg/ml 

 LID 

 50% 100% 150% 

 Amount 

of drug 

recovered 

%Recovery Amount 

of drug 

recovered 

Recovery Amount 

of drug 

recovered 

%Recovery 

 14.81 98.73 29.85 99.50 44.84 99.64 

 14.73 98.20 29.68 98.93 44.52 98.93 

 14.86 99.07 29.71 99.03 44.62 99.16 

MEAN 14.80 98.67 29.75 99.16 44.66 99.24 

SD 0.07 0.44 0.09 0.30 0.16 0.36 
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 NIF 

 50% 100% 150% 

 Amount 

of drug 

recovered 

%Recovery Amount 

of drug 

recovered 

Recovery Amount 

of drug 

recovered 

%Recovery 

 2.97 99.00 5.94 99.00 8.86 98.44 

 2.95 98.33 5.89 98.17 8.83 98.11 

 3.01 100.33 5.96 99.33 8.94 99.33 

MEAN 2.98 99.22 5.93 98.83 8.88 98.63 

SD 0.03 1.02 0.04 0.60 0.06 0.63 

 

 IMID 

 50% 100% 150% 

 Amount 

of drug 

recovered 

%Recovery Amount 

of drug 

recovered 

Recovery Amount 

of drug 

recovered 

%Recovery 

 1.98 99.00 3.96 99.00 5.93 98.83 

 1.97 98.50 3.93 98.25 5.91 98.50 

 2.01 100.50 3.99 99.75 5.96 99.33 

MEAN 1.99 99.33 3.96 99.00 5.93 98.89 

SD 0.02 1.04 0.03 0.75 0.03 0.42 

 

Intra-day and Inter-day Precision 

Intra-day Precision 

 LID(mcg/ml) NIF(mcg/ml) IMID(mcg/ml) 

 15 45 75 3 9 15 2 6 10 

 15408 46109 74258 9539 25381 42308 7119 19691 32381 

 15683 4632 73836 9714 25129 42169 7237 19431 32762 

 15411 45514 74728 9812 25493 42711 7124 19513 32542 

MEA

N 

15500.

67 

45951.

67 

74274.00 9688.3

3 

25334.33 42396.00 7160.0

0 

19545.

00 

32561.67 

SD 157.91 383.99 446.22 138.30 186.43 281.51 66.73 132.92 191.26 

RSD 1.02 0.84 0.60 1.43 0.74 0.66 0.93 0.68 0.59 

 

Inter-day Precision 

 LID(mcg/ml) NIF(mcg/ml) IMID(mcg/ml) 

 15 45 75 3 9 15 2 6 10 

 15311 46218 74285 9489 25288 42217 7266 19389 32428 

 15420 46682 73826 9722 25634 42638 7412 19624 32644 

 15721 47121 74818 9786 25873 42921 7389 19766 32908 

MEAN 15484.00 46673.67 74309.67 9665.67 235598.33 42592.00 7355.67 19593.00 32660.00 

SD 212.36 451.56 496.46 156.31 294.13 354.25 78.50 19.40 240.40 

RSD 1.37 0.97 0.67 1.62 1.15 0.83 1.07 0.97 0.74 
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        Robustness 

 

 
 Specificity 

Chromatogram for Specificity  

 
Specificity of the method was adjudged by injecting the mobile phase in optimized chromatographic condition, 

it was observed that no interference observed from mobile phase. 

Assay 

 

Drug Amount taken 

(µg/mL) 

Amount found 

(µg/mL) 

% Assay 

LID 30 
29.63 ± 0.48 98.77 ± 0.49 

NIF 6 
5.93 ± 0.33 98.83 ± 0.34 

IMID 4 
3.96 ± 0.52 99.08 ± 0.53 

      (n = 3 determinations) 

 

 

 

 

 

 

 

Parameter 
Level of 

Change 

Effect on assay volume 

LID NIF IMID 

Assay ± 

SD 
RSD 

Assay ± 

SD 
RSD 

Assay ± 

SD 
RSD 

Flowrate 

0.9 

mL/min 

99.23 ± 

0.43 
0.44 

99.19 ± 

0.86 
0.87 

98.46 ± 

0.22 
0.22 

1.1 

mL/min 

98.49 ± 

0.27 
0.28 

99.04 ± 

0.41 
0.42 

98.53 ± 

0.28 
0.29 

Mobile 

Phase 

Composition 

42:33:25 
99.75 ± 

0.45 
0.45 

98.35 ± 

0.21 
0.22 

98.41 ± 

0.41 
0.42 

40:37:23 
98.94 ± 

0.77 
0.78 

98.99 ± 

0.95 
0.96 

98.56 ± 

0.45 
0.46 

38:35:27 
100.32 ± 

1.21 
1.21 

98.62 ± 

0.44 
0.45 

98.34 ± 

0.34 
0.35 

(n = 3 determinations)   

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2305790 International Journal of Novel Research and Development (www.ijnrd.org)  
 

h697 

 

  Summary and conclusion 

 

Table 11 Optimized Chromatographic Condition 

Stationary Phase HYPERSIL ODS C18, 250 mm*4.6 mm 

Mobile Phase Acetonitrile: Methanol: 0.05M Potassium dihydrogen phosphate 

buffer (40:35:25 v/v) 

Detection wavelength 225 nm 

Flow rate 1 ml/minute 

Run Time 20 minutes 

Retention Time LID: 4.091 min, IMID: 5.521 min, NIF: 8.291 

 

 Table 5 Validation parameters 

Parameter Limit 
Result Conclusion 

LID NIF IMID  

Linearity and 

Range 
R2> 0.995 

0.9991 

(15-75µg/mL) 

0.9976 

(3-15 µg/mL) 

0.999 

(2-10 µg/mL) 

Method was 

linear 

Repeatability RSD < 2 0.41-0.39 0.63-1.63 0.70-1.81 
Method was 

repeatable 

LOD - 0.426µg/mL 0.176 µg/mL 0.108 µg/mL - 

LOQ - 0.129 µg/mL 0.533 µg/mL 0.328 µg/mL - 

Intraday 

Precision 
RSD < 2 0.60-1.02 0.66-1.43 0.59-0.93 

Method was 

precise 

Inter-Day 

Precision 
RSD < 2 0.67-1.37 0.83-1.62 0.74-1.07 

Method was 

precise 

% Recovery 98 - 102 % 98.67-99.24 % 98.63-99.22 % 98.89-99.33 % 
Method was 

accurate 

Robustness RSD < 2 0.28-1.21 0.22-0.96 0.22-0.46 
Method was 

robust 

Assay - 98.77 ± 0.49 98.83 ± 0.34 99.08 ± 0.53 - 

 

Thus, we found that method was comply with all the validation parameters according to ICH Q2R1 guideline 

 

 

 

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2305790 International Journal of Novel Research and Development (www.ijnrd.org)  
 

h698 

 

 

References 

1. Dighe NS, Shinde GS, Dhamak K v, Shete RG, "Simultaneous Estimation & Validation of Praziquantel & 

Pyrantel Pamoate in Bulk & Pharmaceutical Dosage Form by Using RP-HPLC". Journal of Drug Delivery 

& Therapeutics2019, 9 (3), 688–692. 

2. Shprakh ZS, Poskedova YA, Ramenskaya G v., "Modern Instrumental Methods for Qualitative and 

Quantitative Analysis of Lapatinib in Biological Fluids and Dosage Forms (REVIEW)". International 

Journal of Applied Pharmaceutics2022, 14 (1), 7–12. 

3. Saikiran G, Jat RK, "Review Article on Simultaneous Estimation of Abacavir, Lamivudine and Dolutegravir 

in Bulk and Pharmaceutical Dosage Form by RP-HPLC Method". International Journal of Pharmacy and 

Technology2016, 8 (1), 3511–3513. 

4. Dolan JW, "Temperature Selectivity in Reversed-Phase High Performance Liquid Chromatography". J 

Chromatogr A2002, 965 (1–2), 195–205. 

5. Patel IM, Chhalotiya UK, Jani HD, Kansara D, Kachhiya HM, Shah DA, "Simultaneous Quantification of 

Empagliflozin, Linagliptin and Metformin Hydrochloride in Bulk and Synthetic Mixture by RP–LC 

Method". Futur J Pharm Sci2021, 7 (1), 1–10. 

6. Patel KP, Chhalotiya UK, Kachhiya HM, Patel JK, "A New RP–HPLC Method for Simultaneous 

Quantification of Perindopril Erbumine, Indapamide, and Amlodipine Besylate in Bulk and Pharmaceutical 

Dosage Form". Futur J Pharm Sci2020, 6 (80) (1), 1–9. 

7. Y. H, K. N, VK. S, MB. A, "Review on Analytical Methods for Determination of Lamivudine, Dolutegravir 

and Tenofovir Disoproxil Fumarate in Fixed Dose Combination". Int. J Pharm Sci Rev Res2021, 71 (1), 21–
35. 

8. Vidhate SR, Kunjir VV, Shete R v., "Method Development and Validation of Sofosbuvir and Iedipasvirin 

by HPLC: A Review". Journal of Drug Delivery and Therapeutics2019, 9 (3), 745–748. 

9. Rode DM, Rao NN, "A Review on Development and Validation of Stability Indicating HPLC Methods for 

Analysis of Acidic Drugs". Int J Curr Pharm Res2019, 11 (4), 22–33. 

10. Paithankar H v., "HPLC Method Validation for Pharmaceuticals: A Review". International Journal of 

Universal Pharmacy and Bio Sciences2013, 2 (4), 229–240. 

11. Kirthi A, Shanmugam R, Prathyusha SM, Basha J, "A Review on Bioanalytical Method Development and 

Validation by RP-HPLC". Journal of Global Trends in Pharmaceutical Sciences2014, 5 (54), 2265–2271. 

12. Gupta S, Verma P, Mishra A, "A Review on Novel Analytical Method Development and Validation by RP-

HPLC Method". Indian Journal of Forensic Medicine & Toxicology2021, 15 (4), 3476–3486. 

13. Vare S, Shelke M, "A Review : Development and Validation of RP-HPLC Method for Quantitative Analysis 

of Pharmaceutical". World Journal of Pharmeceutical Research2019, 8 (6), 502–532. 

14. Kothari S, Tiwari N, Patani P, "A Review on HPLC Method Development and Validation". J Emerg 

Technol Innov Res2019, 6 (5), 1195–1203. 

15. Doifode DS, Jawarkar SG, P. Jadhao M, Bode MM, "A Review on Method Development and Validation by 

Using HPLC". Int J Sci Res2021, 10 (6), 34–37. 

16. Lidocaine: Uses, Interactions, Mechanism of Action | DrugBank Online. 

https://go.drugbank.com/drugs/DB00281 (accessed 2022-10-22). 

17. Lidocaine | C14H22N2O - PubChem. https://pubchem.ncbi.nlm.nih.gov/compound/Lidocaine (accessed 

2022-10-22). 

18. Lidocaine | CAS#:137-58-6 | Chemsrc. https://www.chemsrc.com/en/cas/137-58-6_15385.html (accessed 

2022-10-22). 

19. Lidocaine Hydrochloride | CAS 73-78-9 | SCBT - Santa Cruz Biotechnology. 

https://www.scbt.com/p/lidocaine-hydrochloride-73-78-9 (accessed 2022-10-22). 

20. Nifedipine | CAS 21829-25-4 | SCBT - Santa Cruz Biotechnology. https://www.scbt.com/p/nifedipine-

21829-25-4?requestFrom=search (accessed 2022-11-01). 

21. Nifedipine: Uses, Interactions, Mechanism of Action | DrugBank Online. 

https://go.drugbank.com/drugs/DB01115 (accessed 2022-11-01). 

22. Nifedipine | C17H18N2O6 - PubChem. https://pubchem.ncbi.nlm.nih.gov/compound/4485 (accessed 2022-

11-01). 

23. Kang L, Jun HW, McCall JW, "HPLC Assay of Lidocaine in Plasma with Solid Phase Extraction and UV 

Detection". J Pharm Biomed Anal1999, 19 (5), 737–745. 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2305790 International Journal of Novel Research and Development (www.ijnrd.org)  
 

h699 

 

24. Liawruangrath S, Liawruangrath B, Pibool P, "Simultaneous Determination of Tolperisone and Lidocaine 

by High Performance Liquid Chromatography". J Pharm Biomed Anal2001, 26 (5–6), 865–872. 

25. Malenovic A, Medenica M, Ivanovic D, Jancic B, Markovic S, "Development and Validation of RP–HPLC 

Method for Cetrimonium Bromide and Lidocaine Determination". Il Farmaco2005, 60 (2), 157–161. 

26. Gebauer MG, McClure AF, Vlahakis TL, "Stability Indicating HPLC Method for the Estimation of 

Oxycodone and Lidocaine in Rectal Gel". Int J Pharm2001, 223 (1–2), 49–54. 

27. Bhusal P, Sharma M, Harrison J, Procter G, Andrews G, Jones DS, Hill AG, Svirskis D, "Development, 

Validation and Application of a Stability Indicating HPLC Method to Quantify Lidocaine from 

Polyethylene-Co-Vinyl Acetate (EVA) Matrices and Biological Fluids". J Chromatogr Sci2017, 55 (8), 

832–838. 

28. Jancic-Stojanović B, Malenović A, Marković S, Ivanović D, Medenica M, "Optimization and Validation of 

an RP-HPLC Method for Analysis of Hydrocortisone Acetate and Lidocaine in Suppositories". J AOAC 

Int2010, 93 (1), 102–107. 

29. Grigoriev A, Nikitina A, Yaroshenko I, Sidorova A, "Development of a HPLC–MS/MS Method for the 

Simultaneous Determination of Nifedipine and Lidocaine in Human Plasma". J Pharm Biomed Anal2016, 

131, 13–19. 

30. Zendelovska D, Simeska S, Sibinovska O, Kostova E, Miloševska K, Jakovski K, Jovanovska E, Kikerkov 

I, Trojačanec J, Zafirov D, "Development of an HPLC Method for the Determination of Nifedipine in 

Human Plasma by Solid-Phase Extraction". Journal of Chromatography B2006, 839 (1–2), 85–88. 

31. Vidyadhara S, Sasidhar RLC, Praveen Kumar B, Ramarao NT, Sriharitha N, "Method Development and 

Validation for Simultaneous Estimation of Atenolol and Nifedipine in Pharmaceutical Dosage Forms by 
RP-HPLC". Oriental journal of chemistry2012, 4, 1691–1696. 

32. Logoyda L, Korobko D, Kovalenko S, Ivanusa I, "Development of the Methodology of the 

Chromatographic Determination of Nifedipine in Medicines". Asian Journal of Pharmaceutical and 

Clinical Research2017, 10 (3). 

33. Asthana S, Kaur V, Chawla P, Saraf SA, "Rapid and Sensitive HPLC-UV Method for Simultaneous 

Estimation of Nifedipine, Nateglinide and Lovastatin: Quantitative Application to Polypill Based Synthetic 

Ternary Mixture". Int. J. Pharmtech. Res2010, 2, 682–688. 

34. Grundy JS, Kherani R, Foster RT, "Sensitive High-Performance Liquid Chromatographic Assay for 

Nifedipine in Human Plasma Utilizing Ultraviolet Detection". J Chromatogr B Biomed Sci Appl1994, 654 

(1), 146–151. 

35. Hashem H, Ehab IA, Magda E, "A Novel Stability Indicating HPLC-Method for Simultaneous 

Determination of Atenolol and Nifedipine in Presence of Atenolol Pharmacopeoial Impurities". J Appl 

Pharm Sci2015, 5 (8), 17–25. 

36. LI B, HU D, LIU F, "HPLC Determination of Atenolol and Nifedipine in Compound Atenolol Tablets". 

Chinese Journal of Pharmaceutical Analysis2004, 24 (5), 485–486. 

37. Choi Sang-sook, "Simultaneous HPLC Determination of Preservatives in Cosmetics". Yakhak Hoeji2002, 

46 (4), 231–236. 

38. Sarfraz S, Hussain S, Javed M, Raza A, Iqbal S, Alrbyawi H, Aljazzar SO, Elkaeed EB, Somaily HH, 

Pashameah RA, "Simultaneous HPLC Determination of Clindamycin Phosphate, Tretinoin, and 

Preservatives in Gel Dosage Form Using a Novel Stability-Indicating Method". Inorganics (Basel)2022, 10 

(10), 168. 

39. Wu P-W, Chang C-C, Chou S-S, "Determination of Formaldehyde in Cosmetics by HPLC Method and 

Acetylacetone Method". J Food Drug Anal2003, 11 (1), 5. 

40. "Method for Measuring Related Substances of Lidocaine Hydrochloride by High Performance Liquid 

Chromatography". 2020. 

41. "Method for Detecting Lidocaine in Blood Plasma and Used for High Performance Liquid Mass 

Spectrometry". 2013. 

42. "Electrically Assisted Lidocaine and Epinephrine Delivery Device Having Extended Shelf-Stability". 2004. 

43. CN102382040B - Preparation of nifedipine and impurity separation method and application thereof - 

Google Patents. 

https://patents.google.com/patent/CN102382040B/en?q=nifedipine+hplc&oq=nifedipine+hplc (accessed 

2022-11-04). 

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2305790 International Journal of Novel Research and Development (www.ijnrd.org)  
 

h700 

 

44. CN108752263A - A kind of preparation method of high-purity nifedipine crystallization - Google Patents. 

https://patents.google.com/patent/CN108752263A/en?q=nifedipine+hplc&oq=nifedipine+hplc (accessed 

2022-11-04). 

45. US20200087287A1 - Crystalline pharmaceutical and methods of preparation and use thereof - Google 

Patents. 

https://patents.google.com/patent/US20200087287A1/en?q=(imidazolidinyl+urea+hplc)&oq=imidazolidiny

l+urea+hplc (accessed 2023-03-14). 

46. Dibbern H-W, Muller RM, Wirbitzki E, "UV and IR Spectra Pharmaceutical Substances (UV and IR) and 

Pharmaceutical and Cosmetic Excipients (IR)". 2002. 

47. Trovatti E, Silva NHCS, Duarte IF, Rosado CF, Almeida IF, Costa P, Freire CSR, Silvestre AJD, Neto CP, 

"Biocellulose Membranes as Supports for Dermal Release of Lidocaine". Biomacromolecules2011, 12 (11), 

4162–4168. 

48. Kasture A v, Ramteke M, "Simultaneous UV-Spectrophotometric Methods for the Estimation of Atenolol 

and Nifedipine in Solid Dosage Forms". Indian J Pharm Sci2005, 67 (6), 752. 

49. Chan KLA, Kazarian SG, "FTIR Spectroscopic Imaging of Dissolution of a Solid Dispersion of Nifedipine 

in Poly (Ethylene Glycol)". Mol Pharm2004, 1 (4), 331–335. 

  

 

http://www.ijnrd.org/

