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ABSTRACT

A new simple High Performance Thin Layer Chromaapgic (HPTLC) method for
determination of Potassium Clavulanate and Cefadiroxcombined tablet dosage form has
been developed and validated. The mobile phasetedleras Methanol: Ethyl acetate: Formic
acid (1.5: 8: 0.8, v/v/v) with UV detection at 28@. The retention factor for Potassium
Clavulanate and Cefadroxil were found to be 0.70.@11 and 0.39 £ 0.007, respectively. The
method was validated with respect to linearity, aecy, precision and robustness as per the
International Conference on Harmonisation (ICH) dgiines. Results found to be linear in the
concentration range of 2000-12000 ng/bdad Potassium Clavulanate and 500-3000 ng/band
for Cefadroxil respectively. The method has beecessfully applied for the analysis of drugs in
pharmaceutical formulation. The % assay (Mean .pWas found to be 100. 06 + 0.916 for
Cefadroxil and 99.93 +0.996 for Potassium Clav@sn The method can be used for routine
analysis of these drugs in combined tablet dosaged in quality-control laboratories.
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INTRODUCTION

Cefadroxil, (CFL), (6R,7R)-7-[(2R)-2-Amino-2-(4-hyakyphenyl)acetylamino]-3-methyl-8-
0Xx0-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carbogyli acid is p-lactamantibiotic  from
cephalosporin group effective against urinary tmafgction as well as pharyngitis and laryngitis

[1].

Potassium Clavulanate, chemically, MonopotassiumC) (P(2R,5R)-3-[(12)-2-hydroxy
ethylidene]-7-oxo-4-oxa-1-azabicyclo[3.2.0]hept@iearboxylate is a naturally occurring-
lactamase inhibitor.For the treatment of infecttauised by-lactamase producing bacteria [2].
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Literature survey reveals High Performance Liquitdrd@natographic (HPLC) methods for
determination of CFL as single and in combinationthwother drugs [3-10]. Also
spectrophotometric methods for determination of @GBLsingle and in combination with other
drugs in dosage form have been also reported [L1HRLC methods in human plasma,
biological fluids in combination with other drugave been reported for the determination of PC
[15-25]. Densiometric method for simultaneous eation of PC with other drugs have also been
reported [26].

No reports were found for the simultaneous estomatif the CFL and PC in combined dosage
form by HPTLC methodThis paper describessample, accurate, sensitive and validated HPTLC
methodfor simultaneous quantification of these compouasishe bulk drug and in tablet dosage
forms. The proposed method is optimized and validatedeaghe International Conference on

Harmonization (ICH) guidelines [27].

MATERIALS AMD METHODS

Materials

Pharmaceutical grade working standards CFL and B@ kindly supplied by Okasa Pvt. Ltd.
(Satara, India) and Maxim pharmaceuticals (Pungig)nrespectively. Ethyl acetate, Methanol
and Formic acid (all AR grade) were obtained froob& Chemie Pvt. Ltd. (Mumbai, India). The
pharmaceutical dosage form used in this study wesyD Clav 500 tablets (Torrent Ltd.,
Mehsana, India) labeled to contain 500 mg of Cefatiand 125 mg of Potassium Clavulanate
were procured from the local market.

Instrumentation and chromatographic conditions

The samples were spotted in the form of bands dthwof 6 mm with space between bands of 5
mm, with a 100 pl sample syringe (Hamilton, BonadBwitzerland) on precoated silica gel
aluminium plate 60 f54 (10 x10) with 250 pm thickness (E. MERCK, Darmstd@ermany)
using a CAMAG Linomat 5 sample applicator (Switaed). The slit dimensions 5 mm x 0.45
mm and scanning speed of 20 mm/sec was employed.

The linear ascending development was carried o@Oiom x 10 cm twin trough glass chamber
(CAMAG, Muttenz, Switzerland) using Ethyl acetakethanol: Formic acid (8: 1.5: 0.8, v/v/v)

as mobile phase. The optimized chamber saturaiine for mobile phase was 20 min. The
length of chromatogram run was 9 cm and developrierd was approximately 15 min. TLC

plates were dried in a current of air with the hefpa hair drier. Densitometric scanning was
performed on CAMAG thin layer chromatography scanat 230 nm for all developments

operated by WINCATS software version 1.4.2. Thersewf radiation utilized was deuterium

lamp emitting a continuous UV spectrum betweentd0€00 nm.

Preparation of standard stock solutions

Standard stock solution of CFL was prepared byotliggg 10 mg of drug in 10 ml of methanol
to get concentration of 1 mg/ml from which 5 ml wasther diluted to 10 ml to get solution
having concentration 500 ng/ul. Standard stocktswiwf PC was prepared by dissolving 10 mg
of drug in 10 ml of methanol to get final concetitia of 1000 ng/pul.
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Selection of Detection Wavelength

After chromatographic development bands were sachomer the range of 200-400 nm and the
spectra were overlain. It was observed that botigsishowed considerable absorbance at 230
nm. So, 230 nm was selected as the wavelengttetection as shown in Figure 1.
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Figure 1: Overlain spectra of CFL and PC

Analysis of Tablet formulation

Twenty tablets were weighed accurately and finelwgered. A quantity of powder equivalent
to 10 mg of CFL was weighed and dissolved in 10ommethanol. The solution was filtered
using Whatman paper No. 41 and one microlitre velwhthis solution was applied on TLC
plate to obtain final concentration of 1000 ng/hand

For PC, powder equivalent to 10 mg was weighed disslolved in 10 ml of methanol. The
solution was filtered using Whatman paper No. 4durfmicrolitre volume of this solution was
applied on TLC plate to obtain final concentratioh4000 ng/band. After chromatographic
development peak areas of the bands were measu22Daxm and the amount of each drug
present in sample was estimated from the respectilieration curves. Procedure was repeated
six times for the analysis of homogenous sample.
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Method Validation
The method was validated for linearity, accuraaytra-day and inter-day precision and
robustness, in accordance with ICH guidelines [27].

Preparation of Calibration Curve

The standard stock solutions of CFL (500 ng/ul) &@ (1000 ng/ul) were applied by

overspotting on TLC plate in range of 1, 2, 3, 465ul and 2, 4, 6, 8, 10, 12 pl, respectively
with the help of CAMAG 100 pL sample syringe, usligomat 5 sample applicator. The plate
was developed and scanned under above establish@shatographic conditions. Each standard
in six replicates was analyzed and peak areas rgemeded. Calibration curves of CFL and PC
were plotted separately of peak area vs respectineentration of CFL and PC.

Precision

Set of three different concentrations in threeiogpés of mixed standard solutions of CFL and
PC were prepared. All the solutions were analyzedhe same day in order to record any intra
day variations in the results. For Inter day vaiatstudy, three different concentrations of the
mixed standard solutions in linearity range weralyed on three consecutive days.

Limit of detection (LOD) and Limit of quantitation (LOQ)
LOD and LOQ for both the drugs were calculated &g the values of slopes and intercepts of
the calibration curves.

Robustness Studies

In the robustness study, the influence of smalipdeate variations of the analytical parameters
on peak area of the drugs was examined. Factolsovarere mobile phase composition (+ 2 %),
mobile phase saturation (= 10 %), time from appiccato development (0, 10, 20, and 30 min)
and from development to scanning (0, 30, 60, anchBf). One factor at a time was changed to
estimate the effecRobustness of the method was checked at a contenttavel of 1500 ng/
band for CFL and 6000 ng/band for PC. The reseligaren in Table 1.

Table 1: Robustness Data in Terms of Peak Area (% RSD)

Sr. | Parameter (% RSD)*

No. CFL | PC

1 Mobile phase composition (+ 2 %), 0.013 0.007
2 Mobile phase saturation (+ 10 %) 0.021 0.012
3 Time from application to development (min 0.033.017

4 Development to scanning (min) 0.034 0.009

*Average of three determinations .

Recovery Studies

To check the accuracy of the method, recovery studiere carried out by addition of standard
drug solution to pre-analyzed sample solution aedhdifferent levels 50, 100 and 150 %.
Chromatogram was developed and the peak areaswt@. At each level of the amount, three
determinations were carried out. The results obvery studies were expressed as percent
recovery and are shown in Table 2.
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Table 2: Recovery Studies of CFL and PC

Amount taken Amount added Total amount found

Drug | (hg/band (ng/band) (ng/band) % Recovery | % RSD
1000 500 1512.39 100.82 0.393
CFL 1000 1000 2020.78 101.03 0.611
1000 1500 2500.79 100.03 0.280
4000 2000 6041.10 100.68 0.214
PC 4000 4000 7988.26 99.85 0.898
4000 6000 9936.37 99.36 0.937

2 Average of three determinations

RESULTS AND DISCUSSION

Different mobile phases containing various ratidsFormic acid, Ethyl acetate, Methanol,
Chloroform, Toluene and Glacial acetic acid weramsixed (data not shown). Finally the mobile
phase containing Ethyl acetate: Methanol: Formid g8: 1.5: 0.8, v/v/v) was selected as
optimal for obtaining well defined and resolved kgarhe optimum wavelength for detection
and quantitation used was 230 nm. The retenticdofaéor CFL and PC were found to be 0.39 £
0.007 and 0.77 £ 0.011 respectively. Represental@resitogram of mixed standard solution of
CFL and PC is shown in Figure 2.
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Figure 2: Representative chromatogram of mixed stagtard solution of CFL (1500 ng/band, R=
0.39 +0.007) and PC (6000 ng/band;R0.77 + 0.011)

Straight-line calibration graphs were obtained @#L and PC in the concentration range 500-
3000 ng/band for CFL and 2000-12000 ng/band forv®@ high correlation coefficient. The
proposed method was also evaluated by the assegynafnercially available tablets containing
CFL and PC. The % assay (Mean = S.D.) was fourtzet€00.06 + 0.916 for CFL and 99.93 +
0.996 for PC. Robustness of the method checked déigberate alterations of the analytical
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parameters showed that areas of peaks of inte¥estined unaffected by small changes of the
operational parameters (% RSD < 2).

For CFL, the recovery study results ranged from.a®@ 101.03 % with % RSD values ranging
from 0.280 to 0.611. For PC, the recovery resatgged from 99.36 to 100.68 % with % RSD
values ranging from 0.214 to 0.937. The method Weasd to be accurate and precise, as
indicated by recovery studies as recoveries waysecto 100 % and % RSD not more than 2.
Intra-day variation, as RSD (%), was found to bé¢hi@ range of 0.50-1.19 for CFL and 0.33—
0.86 for PC. Interday variation, as RSD (%) wasmfbto be in the range of 0.22—-0.85 for CFL
and 0.10-0.72 for PC. The summary of validatiorapeaters of proposed method are given in
Table 3.

Table 3: Summary of validation parameters of proposd method

Parameters CFL PC
Linearity range ( ng/band) 500 - 3000 2000 -12000
Correlation coefficient (r) 0.992 0.993

LOD? (ug/ml) 47.44 78.48
LOQ® (ug/ml) 143.75 843.90

Accuracy (% Recovery) 100.03-101.03  99.36-100.68
Precision (% RSD)

Intra day (i = 3) 0.50-1.19 0.33-0.86
Inter day (n = 3) 0.22-0.85 0.10-0.72
LOD = Limit of detection.
°LOQ = Limit of quantitdion.
‘RSD = Relative standard deviation.

9n = Number of determinations

CONCLUSION

The validated HPTLC method employed here provebdesimple, fast, accurate, precise and
robust, thus can be used for routine analysis &f &l PC in combined tablet dosage form.

Acknowledgements

The authors express their gratitude to Okasa Phd&Mwa Ltd. (Satara, India) and Maxim
pharmaceuticals (Pune, India) for the gift sampglpwe Cefadroxil and Potassium Clavulanate
respectively. Thanks are also extended to Prifcipa A. R. Madgulkar for providing
infrastructure facilities and her constant support.

REFERENCES

[1]http://www.sinoapi.com/Pharmacopoeia/pharmacaposp30.asp?cas=66592-87a@cessed
on 14.102010.
[2] http://www.sinoapi.com/Pharmacopoeia/pharmaewgpl5.asp?cas=50370-22-accessed
on 14.10201Q

84
Pelagia Research Library



P. B. Deshpandest al Der Pharmacia Sinica, 2011, 2 (2):79-85

[3] R.S. Shukla, S. Pandey, R. Bargale, A. Pateland M Tiwari, Asian Journal of
Pharmaceutic$2008,2, 106.

[4] C. N. Milap and S. J. Dhand, Lig. Chromatogr. & Rel. Technologie$99Q 13, 1651.

[5] A.G. Eshra, E. M. Hassan and A. F. M. EI-WgliJournal of Clinical Pharmacy and
Therapeutics.1993 18, 331.

[6] C. M. Zhong, X. P. Liu, W. Gong and Q. Wariinese Journal of Antibiotics2004,29,
648.

[7] V. M. Shinde, C.V.Shabadindian Drugs., 1997 34, 399.

[8] P. G. Welling, A. Selen, J. G. Pearson, F.dkw M. C. Rogge and A. IfaBiopharm Drug
Dispos.,1985 6, 147.

[9] J. A. McAteer, M. F. Hiltke, B. M. Silber and R. Paulkner Clinical Chemistry.]1987,33,
1788.

[10] E.G. Alaa, F. M. Abdel, E. Walily and F. B. Mamed,J. Pharm. Biomed. Anal004,23,
341.

[11] M. V. V. Prasad, R. Nagaraju and T. V. Naragdnd .J. Pharm. Sci2004,341.

[12] A. S. GamalAnalyst.,1996 121, 641.

[13] S. Hesham and A. S. Gamadl, Pharm. Biomed. Anal2002 28 ,1205.

[14] S. Feng, J. Jiang, J. Fan and X. Ch&hemia Analityczna2007, 52, 83.

[15] B. Jayakar, M. V. Kumudhavalli, R. C. Margr&t. Kumar and C.Saravandnjernational
Journal of PharmTech Researck(1Q 2, 906.

[16] M. R. Sengar, S. V. Gandhi, U. P. Patil and 3/ Rajmane, International Journal of
ChemTech Researcl20091,1105.

[17] C. Han-Gon, H.W. Jun, K. Dae-Duk, H. Sah, B.M6o and C. S. Yongl. Pharm. Biomed.
Anal.,2004,35, 221.

[18] I.U. Khan, S. Sharif, M. Ashfag, M. N. Asghdr,AOAC Int.2008 91, 744.

[19] Y. Huang, Y. G. Zou, M. Z. Liang, Y. P. Qin&®. Yu, Chinese Journal of Antibiotics.,
2004 29, 279.

[20] K. H. Yoon, S. Y. Lee, W. Kim, J. S. Park addJ. Kim, J. Chromatogr. B2004 823,121.
[21] J. S. Zhou, J. Z. Shen, X. Y. Lu and M. F.,Shinese Pharmaceutical Journa2Q04 39,
538.

[22] S. M. Foroutan, A. Zarghi, A. Shafaati, A Kdaam and H. Movahed, Pharm. Biomed.
Anal., 2007 45, 531.

[23] T. L. Tsou, J. R. Wu, C. W. Young and T. M. Kga J. Pharm. Biomed. Anal1997,
15,1197.

[24] R. Nagaraju, R. Kaz&ur. J. Pharm. Sci2008 5, 201.

[25] T. L. Tsoum, C. W. Lee, H. J. Wang, Y. C. CheN. T. Liu and S. H. Ched, AOAC Int,
200992, 1089.

[26] G. Indrayanto, T. K. Sa and S. Widjaja AOAC Int.200Q 83, 1493.

[27] International Conference on Harmonizati®20@5 ICH harmonised tripartite guideline
Validation of analytical procedures: text and melitlogy Q2 (R1) ICH, Geneva, No2@05.

85
Pelagia Research Library



