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ABSTRACT

A new simple and precise reverse phase high performance liquid
chromatographic method has been developed and subsequently validated for the
estimation of cefadroxil monohydrate in bulk and its pharmaceutical dosage form.
The chromatographic separation was performed by using mobile phase
consisting of KH2PO4: acetonitrile in the ratio of 65:35 % v/v and the pH 3.5
adjusted with 0.2% orthophosphoric acid. The column used was Hypersil ODS
C18 (250 x 4.6 mm, 5u) with flow rate of 1 ml/min using PDA detection at 220 nm.
The described method was found to be linear over the range of 20-80ug/ml and
correlation coefficient was found to be 1 with a retention time of 3.257min. The
assay of cefadroxil was found to be 99.98 %. The results of the study showed
that the proposed RP-HPLC method is simple, rapid, precise, reliable, accurate
and economical which is useful for the routine determination of cefadroxil
monohydrate in bulk and its pharmaceutical dosage form.
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INTRODUCTION

Cefadroxil hydrochloride is a beta lactam antibiotic. It
binds to specific penicillin-binding proteins (PBPs)
located inside the bacterial cell wall, causing the
inhibition of the third and last stage of bacterial cell
wall synthesis. Cell lysis is then mediated by bacterial
cell wall autolytic enzymes such as autolysins; it is
possible that cefadroxil interferes with an autolysin
inhibitor.
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Fig.1. Structure of cefadroxil hydrochloride

(6R, 7R)-7-{[(2R)-2-amino-2-(4-hydroxyphenyl)
acetyl] amino}-3-methyl-8-oxo-5-thia azabicyclo -
[4.2.0] oct-2-ene carboxylic acid®. Literature survey
reveals the availability of three analytical methods for

the analysis of cefadroxil hydrochloride by RP-HPLC.
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[123] and two bio analytical methods are available for
estimation of cefadroxil in bulk and pharmaceutical
dosage form.[*5] , two HPTLC methods are also
available for this cefadroxil formulation. [6 71 The
reported RP-HPLC methods are not economical in
terms of mobile phase composition, flow rates and
less efficient. Hence there is a need to develop an RP-
HPLC method for the estimation of cefadroxil in the
tablet formulations. The aim of the present analytical
research is to develop simple, precise, accurate, rapid
and economical RP-HPLC method for the assay of

cefadroxil hydrochloride in tablet formulation.

MATERIALS

Cefadroxil monohydrate gift sample was provided by
Sipra labs, Hyderabad. A commercial tablets
containing cefadroxil monohydrate 100 mg was
purchased from local market, Hyderabad. All other

chemicals used were of HPLC grade.

METHODS

Selection of wavelength of detection

Cefadroxil standard solution of 100 ppm was scanned
at 200-400 nm and UV Spectrum was recorded. By

observing the spectrum of standard solution, Amax of
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220 nm was taken for trails to develop the proposed
method.

Instrumentation and Chromatographic Conditions
High performance liquid chromatography waters
2690 series equipped with PDA detector and Hypersil
ODS C18 (250 mm x 4.6 mm) ODS column containing 5
um particle size column was used. Mobile phase
comprising of Phosphate buffer: acetonitrile in a ratio
65:35 % v/v at p" 3.5 adjusted with 02 %
orthophosphoric acid at a flow rate of 1 ml/min and
the effluent was detected at 220 nm. The Column
temperature was maintained at ambient and the
volume of injection is 10 pL.

Preparation of buffer

Phosphate buffer was prepared by dissolving 7 gm. of
potassium dihydrogen orthophosphate in 1000 mL of
double distilled water. P was adjusted to 3.5 with
0.2% ortho phosphoric acid and solution was filtered
through 0.45 p Millipore Nylon filter.

Mobile phase preparation

Degassed buffer and acetonitrile were taken in the
ratio of 65:35%, sonicated for 15 minutes and filtered
through 0.45p Millipore Nylon filter under Vacuum
filtration. The prepared solution was used as Mobile

phase.

Preparation of solutions

Standard stock solution

10mg of Cefadroxil RS drug was weighed and
dissolved in 10ml of Mobile phase and taken in 10ml
of volumetric flask and sonicated for 20 minutes to get
1000ppm and 1 ml was taken from this and diluted to
10 ml with mobile phase.

Working Standard solution

The stock solution equivalent to 25ppm to 150ppm
were prepared, sonicated and filtered through 0.45u
membrane.

Sample stock solution

Twenty tablets containing Cefadroxil of each
marketed formulation were taken and powdered. The
powder equivalent to 500 mg of the active ingredient

was accurately weighed and taken in a 100ml

volumetric flask containing 50 ml mobile phase and
sonicated for 15 minutes and the solution was made
up to volume with mobile phase and filtered through
0.45micron membrane.

Method validation

The method was validated in terms of the following
parameters; linearity, specificity, accuracy, precision,
and system suitability parameters as per the ICH
guideliness.

Specificity

To determine specificity, a volume of 10ul of working
standard, sample and blank solution were injected
separately and the chromatograms were recorded and
are shown in fig. 2 and 3.

Linearity

A series of working standard solutions of cefadroxil
monohydrate were prepared in the concentration
range from 20-80(pg/mL) and injected into the
chromatographic system. A calibration graph is

(ug/mL) and

chromatographic peak area (mV). The results are

plotted between concentration
tabulated in Table no.1 and linearity graph was shown
in Fig 4.

Accuracy studies

A known amount of working standard at three
different levels i.e. 50%, 100%, and 150% were added
to pre analysed sample solution of 100%
concentration and injected each three times in to the
chromatographic system. From this % recovery was
calculated. Results of the recovery studies are shown

in Table no.2

Precision Studies

System precision:

The system precision was established by injecting six
replicate injections of working standard solution into
the chromatographic system and the results are
shown in table no.3

Method precision:

The method precision was established by injecting six

freshly prepared sample solutions into the
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chromatographic and the results are shown in table

no.4

RESULTS AND DISCUSSION

The proposed method was developed and validated as
per the ICH guidelines. Linearity was observed over a
concentration range of 20 to 80 pg/ml. System
suitability parameters were satisfactory and the
theoretical plates were obtained above 2000. Tailing
factor was found below 2. %RSD also found below 2%.

The assay of cefadroxil hydrochloride was found to be

99.98% and the low % RSD value confirms the
robustness of the method.

Table 1: Data of linearity study

Sl. | Concentration Peak Statistical analysis
No. (ng/mL) Area

1 20 1710658

2 30 2565406

3 40 3420581 Slope=85508

4 50 4275443 CorIrne:clealgsrrl)tcolgfz;i.czient

5 60 5130645 1

6 70 5985694

7 80 6840877

Table 2: Data of Accuracy (Recovery studies)

l)/fg?::?]ggtllzgel Amount added (ppm) | Amount found (ppm) | % Recovery | Statistical Analysis of % Recovery
50% injection 1 19.99 20 99.95 MEAN 100.02
50% injection 2 20.01 20 100.05 %RSD 0.057
50% injection 3 20.01 20 100.05
100 % injection 1 39.99 40 99.97 MEAN 99.98
100 % injection 2 40.00 40 100.00 %RSD 0.017
100% injection 3 39.99 40 99.97
150% injection 1 59.99 60 99.98 MEAN 99.99
150% injection 2 60.00 60 100.00 %RSD 0.011
150% injection 3 60.00 60 100.00

Table 3: Data of system precision

Injection | Peak Areas | %Assay
1 3420032 99.98
Concentration 2 3420106 99.99
40ppm 3 3420087 99.98
4 3420825 100.01
5 3420540 100.00
Mean 3420318 99.99
S;?lt;f;’sclzl SD 348724 | 0.013
% RSD 0.0101 0.013

Table 4: Data of method precision

Injection | Peak Areas | %Assay

1 3420653 | 100.00

2 3420106 | 99.98

Concentration 3 3420885 | 100.01
40ppm

4 3420825 | 100.01

5 3420438 | 99.99

6 3420349 | 99.99

Mean | 3420543 | 99.99

Statistical SD 299.4052 | 0.0121
Analysis

% RSD 0.0087 | 0.0121
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Fig. 2: Chromatogram of cefadroxil hydrochloride in
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Fig.3: Chromatogram of cefadroxil hydrochloride in
sample solution
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Fig.4: Calibration curve of cefadroxil hydrochloride
(20-80 pg/ml)

Table 5: Summary of Validation Parameters

S.No Parameter Results
1. Linearity Range 20-80 pg/ml
Regression equation Y=85508x + 188.2
2 Slope 85508
' Intercept 188.2
Correlation coefficient(r?) 1
3. Accuracy 99.98-100.02
Precision
4. System precision 0.013
Method precision 0.012
5. LOD pg/ml 0.0085
6. LOQ pg/ml 0.26
CONCLUSION

The proposed RP-HPLC method was found to be
simple, accurate, precise, linear, robust and specific
for quantitative estimation of Cefadroxil Monohydrate
in bulk and its formulation. The proposed RP-HPLC
method was cost effective and less time consuming.
The values for system suitability parameters showed
feasibility of this method for routine pharmaceutical
application. Hence, the present RP-HPLC method is
suitable for routine assay of cefadroxil monohydrate
in bulk and tablet dosage form in the quality control

laboratories.
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