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Abstract :

Development and Validation of a High-Performance Liquid Chromatographic Analytical Procedure for Determining of
Metronidazole in a bulk and marketed dosage form is described in this paper. The Separation was made with a Cig
Symmetry (4.6 X 150mm, 5um) Column at ambient temperature, with isocratic mode and mobile phase Phosphate
Buffer pH 2.8 : Acetonitrile 35:65 v/v. Eluent was monitored at 284 nm and the flow rate was 1.0 ml/min.
Metronidazole was effectively separated with retention time (RT) of 5.1min. Within the selected chromatographic
conditions the method was validated for Analytical Parameters:- Specificity, Linearity, Precision, Accuracy, and Limits
of Detection and Quantitation. The Calibration curves were linear in the concentration range of 2-20 pg/ml for
Metronidazole, and the Regression was found to be 0.997 respectively (NMT 0.999) for Metronidazole. The %
recovery for 50%, 100% and 150% accuracy level of Metronidazole was found to be within the range of 99.13-100%.
This Analytical Procedure is applicable for the Quality Control of drug formulations.
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1. INTRODUCTION:

Metronidazole

Metronidazole has antibacterial and antiprotozoal effects and cures amebiasis, trichomoniasis, and giardiasis. Certain
infections caused by anaerobic bacteria can be effectively treated with metronidazole. The majority of obligatory anaerobes
have been demonstrated to be resistant to metronidazole's antibacterial effects, although investigations conducted in vitro
have found that neither facultative anaerobes nor obligate aerobes are significantly affected. The antimicrobial cytotoxic
actions of metronidazole, which harm microorganisms' DNA strands, are probably caused by anaerobic organisms reducing
the nitro group of the antibiotic. An observation regarding carcinogenesis, neuropathy, and convulsions The potential side
effects of metronidazole, particularly at higher doses, include peripheral neuropathy and seizures.
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Fig. No. 01. Structure of Metronidazole
Metronidazole is an antibiotics, it works by preventing the bacterial cells from dividing and repairing, thereby killing the

bacteria. Metronidazole kills parasites and anaerobic bacteria that cause infections by damaging their DNA. together,
they treat harmful infections.
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2. MATERIALS AND METHODS
Instrumentation

Agilent 1220 Infinity LC (G4288C) HPLC System used with a Cig Symmetry (4.6 x 150mm, 5um, Make: Xterra)
Column. Final chromatographic mobile phase for final optimization was Phosphate Buffer pH 2.8 : Acetonitrile 35:65
v/v. Detection carried out at 284nm.

Drug Sample

Metronidazole gift samples were offered by "Indoco Remedies Ltd. "A nearby drugstore provided the “MLevo M
Suspension”. Suspension contains (Metronidazole 500 mg).
Analytical grade chemicals and reagents were utilized.

Optimized Chromatographic conditions

The chromatographic conditions were optimized by using Cig column (150 x 4.6mm, particle size 5u). Final
chromatographic mobile phase for final optimization was Phosphate Buffer pH 2.8 : Acetonitrile 35:65 v/v. Detection
was carried out at 284nm.

Preparation of standard stock solution

10 mg of Metronidazole working standards were accurately weighed and transferred into a 100 ml clean dry
volumetric flask add about 70ml of diluent was added and sonicated to dissolve it completely and the volume was made
up to the mark with the same solvent. (Stock solution) Further 3 ml of Metronidazole was pipetted from the above
stock solution into a 10 ml volumetric flask and diluted upto the mark with diluent.

Preparation of sample solution

1 ml of Metronidazole suspension were weighed and transferred into volumetric flask. The 5 ml suspension equivalent
to the amount of active ingredient present in 1 ml & Metronidazole 250 mg was transferred into a 100 ml clean dry
volumetric flask, 70 ml of diluent was added to it and was shaken for 5 minutes. Then make up the final volume
100 ml with selected solvent (stock solution). 1 ml of stock solution was transferred to a 10 ml (250 pg/ml) volumetric
flask and diluted with diluent up to the mark and the solution was filtered through 0.45 um filter before injecting into
HPLC system.

VALIDATION OF ANALYTICAL METHOD

Specificity

The chromatograms of standard and sample are identical with nearly same retention time. No interference due to
placebo and sample at the retention time of analyte. There is no interference due to blank at the retention time of
analyte. which shows that the method was specific. As shown in Fig. No. 02 & 03.
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Fig. No. 02. Standard chromatogram for Metronidazole
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Fig. No. 03. Sample chromatogram for Metronidazole
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There is no interference due to blank at the retention time of analyte, which shows that the method was specific.

Linearity

Linearity study was performed in the concentration range of 1-50 pug/ml. The Calibration curve for the linearity are
shown in Fig. No. 04 for Metronidazole.
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Fig. No. 04. Calibration curve of Metronidazole
Correlation co-efficient of Metronidazole was found to be 0.997 respectively (NMT 0.999).

Accuracy

The percentage recoveries of pure drug from the analyzed solution of formulation are calculated in the recovery range
from 50% to 150%. The summary of accuracy results are tabulated in Table No.01.
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Table No. 01. % Recovery results for Metronidazole

Sample No. Spike Level Amount Amount % Mean %Recovery
(ug/ml)added (ng/ml)found Recovery
5 4.9 98%
1 50 % 5 5.1 102% 100%
5 5 100%
10 9.88 98.8%
2 100 % 10 9.91 99.1% 99.13%
10 9.95 99.5%
14.8 14.72 99.4%
3 150 % 14.8 14.79 99.9% 99.69%
14.8 14.77 99.79%

The % recovery for 50%, 100% and 150% accuracy level of Metronidazole was found to be within the range of 99.13-
100 % respectively (98.0 to 102.0%).

Precision

The RSD of % Recovery for Metronidazole chromatogram of repeatability precision and intermediate precision is
calculated.

1. Repeatability
Table No. 02 Sample values for repeatability of Metronidazole

Metronidazole

Injection No. Peak Area % Recovery
1 323863 99.2%

2 325248 99.8%

3 322052 99.2%

4 328133 99.4%

5 328655 100%

Mean 325590 99.52

SD 2802.3 0.33

% RSD 0.86 0.36

The % RSD for area of five standard injections of repeatability of Metronidazole was found to be 0.36.

2. Intermediate precision (analyst to analyst variability)

Comparison of both the results obtained for two different analysts shows that the assay method was rugged for analyst-
analyst variability. The results of intermediate precision (Ruggedness) were found to be within the limits and are

tabulated in Table given below.

Table No. 03 Intermediate precision results for Metronidazole

Parameter Peak Area % Assay
Avg* 3281662 99.98%
% RSD* 0.98 0.49

The % RSD for the area of five standard injections for intermediate precision of and Metronidazole was found to be
0.36 for day-1, analyst-1 and 0.26 for day-2, analyst-2 respectively.

Limit of detection

The limit of detection was calculated from the linearity curve method using slope, and standard deviation of intercepts
of calibration curve.

Calculation of S/N ratio -

a. Average baseline noise obtained from blank - 52 pVv
b. Signal obtained from LOD solution (0.25% of target assay concentration) - 154 uVS/N = 154/52 = 2.96
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Calculation of S/N ratio

a) Average baseline noise obtained from blank - 52 pv
b) Signal obtained from LOD solution (0.3% of target assay concentration) 155 uVS/N = 155/52 = 2.98.
Limit of detection was found to be 2.98 for Metronidazole.

Limit of Quantification (LOQ)

The limit of quantification was calculated from the linearity curve method using slope, and standard deviation of
intercepts of calibration curve.

Metronidazole

Calculation of S/N Ratio -

Average Baseline Noise obtained from blank : 52 pVv

Signal Obtained from LOQ solution (1.0% of target assay concentration: 519uVS/N = 519/52 = 9.98
Limit of detection was found to be 2.98 for Metronidazole.

Robustness

01. Effect of variation in flow rate

As the % RSD of retention time and asymmetry were within limits for variation in flow rate (= 0.1 ml). Hence the
allowable flow rate should be within 0.4 ml to 0.6 ml. The results of robustness for effect of variation in flow rate
are tabulated in Table given below.

Table No.05. Robustness results for Metronidazole

Drug Sample Sr. No Flow rate System suitability results
(ml/min) USP Plate count USP Tailing
1 0.5 3330.4 1.52
2 0.7 3437.6 147
MTZ 3 0.9 3228.7 147

The % RSD of retention time and asymmetry were within limits for variation in flowrate (£ 0.1 ml).
2. Effect of variation in mobile phase composition
The results of robustness for effect of variation in mobile phase composition are tabulated in Table given below.

Table No. 05. Results for variation in mobile phase composition

Drug Sample Change in organic System suitability results
Sr. No| composition in the mobile phase USP Plate count USP Tailing
MTZ 1 10% less 3887 1.42
2 *Actual 3437 1.42
3 10% more 3985 1.51

The % RSD of retention time and asymmetry were within limits for variation in composition of mobile phase. Hence
the method was found to be robust.

System Suitability
% RSD of retention time was found to be 0.2, % RSD of peak area was found to be 0.2. Theoretical plates were
found to be more than 3500. USP tailing factor was found to be 1.52 for Metronidazole. All the parameters were

within the limit.

Table No.06. Chromatogram values for system suitability of Metronidazole

Injection Retention time Peak Area USP Plate count USP Tailing
1 5.197 475301 43304 1.52
2 5.181 479658 4337.6 1.47
3 5.188 476736 4228.7 1.47
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Mean 5.188 477231.7 4298.9 1.486
SD 0.008 2220.38 60.90148 0.028
% RSD 0.154 0.4652 1.416 1.941

% RSD of retention time was found to be 0.2, % RSD of peak area was found to be 0.2. Theoretical plates were
found to be more than 3500. USP tailing factor was found to be 1.52 for Metronidazole. All the parameters were
within the limit.

SUMMARY OF RESULTS:

Sr. No | Parameter Requirement Results Acceptance Criteria
MET
1. Specificity No interference Pass No interference
2. Linearity Correlationcoefficient| 0.9997 NLT 0.999
50% recovery 100%
3. Accuracy 100% recovery 99.13% 100 = 2.0%
150% recovery 99.69%
4, Precision (repeatability) %RSD 0.36 NMT 2%
5. Intermediate precision %RSD 0.89 NMT 1%
6. Robustness %RSD 0.36 NMT 1%
7. System suitability RT 5.181 -
a. Tailing factor 1.4 NMT 2
. Plate count 3330 NLT 3000
C. Assay value 98.8% 100 £ 2.0%
Table No.09. Summary of Results.
Conclusion:
» The current analytical method has been verified using the ICH standards and complies with the necessary standards

for acceptance.

> For determining Metronidazole the method is specific, linear, rapid, accurate, and economical.

» A more recent technique has been developed for HPLC.

> It is economical method because the amount and expenditure of the solvent utilized are less than what is currently
reported in other publications.

» Without the presence of excipients, Metronidazole in their dose form can be routinely analyzed using HPLC
techniques.

> It was determined that the procedure offered sufficient evidence for the drug's label claim.
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