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ABSTRACT

A simple, fast and precise reverse phase high pegoce liquid chromatographic method was develdjpedhe
simultaneous estimation of Amoxycillin trihydratedaProbenecid in combined dosage form. The chrognapic
separation was achieved on Zorbax RX-C18 (150x¢hB); 5um column with an isocratic mixture of 0.05M
potassium dihydrogen phosphéatdfer pH 5.6 adjusted with a mixture of triflucagetic acid and tetrahydrofuran
(0.5%): acetonitrile in the ratio of 86:14 v/v. Theobile phase was kept at a flow rate of 0.8ml/with injection
volume of 20l and wavelength of detection 227nm at room tentpeza The retention times for AMOX and PRO
was found to be 1.8540.1min and 6.9040.1min, retipely. The linearity was obtained in the ranges6£25Q.g/ml

for both Amoxycillin trihydrate and Probenecid wittorrelation coefficient 0.999 for both. On carrgirout
degradation studies it was found that productsrditlinterfere with the detection of AMOX and PR®&e proposed
method was found to be linear, accurate, precitals, robust and specific and was successfullyiegdor the
determination of investigated drugs in combinedagesform.
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INTRODUCTION

Amoxycillin (AMOX) is chemically (2S.5R.6R)-6-{[(2R2-amino-2-(4-hydroxyphenyl)-acetyl] amino}-3, 3-
dimethyl-7-oxo0-4-thia-l-azabicyclo [3.2.0] heptagesarboxylic acid [1]. Amoxycillin is amino Peniliii with
spectrum similar to that of Ampicillin [2]. AMOX ia moderate-spectrum bacteriolyfidactum antibiotic used to
treat bacterial infections caused by susceptibleranrganisms. It is usually the drug of choice witthe class
because it is better absorbed following oral adstiation. AMOX acts by inhibiting the synthesishacterial cell
wall. Probenecid (PRO) decreases the renal tulsdaretion of amoxicillin. Concurrent use of amdiiciand
probenecid may result in increased and prolongedddlevels of Amoxycillin [3].

Rationale

Literature survey has revealed that a number ohatlst have been reported for estimation of AMOX,eieample,
spectrometric, HPLC and HPTLC for AMOX [4-8F in combination with other drugs for example HRLC
spectrometric method and HPTLC for AMOX[7-1&hd for probenecid [16-18]. Only one spectrophotoyne
method [19] has been reported for the quantitatstimation of AMOX and PRO in pharmaceutical dostgen.
Therefore, an attempt has been made to developHRMWC method for simultaneous estimation of AMOX and
PRO in combined dosage form.
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In the proposed method forced degradation studiethé drug substances and drug product will atscdrried out
under different stress conditions like acidic, basixidative, thermal, and UV exposure and thesstd samples
will be analyzed by the developed and validatechoakt

EXPERIMENTAL SECTION

The tablet MOXYLONG DT of AMOX and PRO, (label atlai AMOX 500mg and PRO 500mg), manufactured by
American remedies Itd. and APl were procured frogtrén Research Limited, Ahmadabad. All the chemicasled
which are analytical grade purchased from MERCK r@hdtd., Mumbai. HPLC instruments (Shimadzu)
LC2010CHT with SPDM20A diode detector was usedeftimation of AMOX and PRO in combined dosage form.
LC solution software was applied for data collegtiand processing. Other instruments used were FTIR
Spectrophotometer (Brukeroptics), digital balar8ar{orius) (0.1 mg — 205 gm) and pH meter (ELICO).

METHOD DEVELOPMENT

The chromatographic separation was performed withratic elution on a Zorbax RX-C18 (150x 4.6) nimm as

a stationary phase with mobile phase which is auméxof 0.05M KHPQ, buffer (pH 5.6) adjusted with TFA +
THF 0.5%: acetonitrile (86:14 v/v) pumped at a floate of 1ml/min. The samples were analyzed by @& PD
detector at 227 nm with the injection volume ofiR0

Preparation of working standard solution for AMOX and PRO

Accurately weighed 100mg of standard AMOX and PR@ was transferred to a 100ml volumetric flask saigdy
and dissolved in 100ml of solvent (methanol: aciétibm in the ratio of 80:20 v/v). The flask wasalten and
volume was made up to the mark with solvent to giwslution containing 100@/ml AMOX and PRO. From this
solution 5ml solution was taken and diluted up @nl with solvent in a volumetric flask to give stbn of
500ug/ml of AMOX and PRO. Further, 2ml of this solutieras taken out and diluted up to 10ml with solvient
give working standard solution containing 160ml of AMOX and PRO.

Preparation sample solution

Twenty tablets were weighed and triturated and kteggjuivalent of powder containing 20 mg of AMOXdaR0
mg of PRO was weighed accurately and transferred &) ml volumetric flask and diluted up to 20 mithw
methanol: acetonitrile (80:20 v/v). After this tiselution was sonicated for 15min to dissolve conmpisuand
further diluted similarly, same as working standat@ prepare a solution containing 106/ml of AMOX and
100ug/mL of PRO, respectively.

Method optimization
The chromatographic separation was achieved witldiitons shown in Table-1 and the chromatograminbthis
shown in Figure 1.

Calibration curve

Six different concentrations of AMOX and PRO i®0ug/ml, 75ug/ml, 10Qug/ml, 15Qug/ml, 20Qug/ml, 25Qg/ml,
were prepared from working standard solution of AXl@nd PRO, respectively. Calibration curves corcséd
were linear over the prepared concentration of 5@t@/ml for both AMOX and PRO. Calibration curves were
prepared using ratio of analyte peak area to iatestandard peak versus concentration of analyte.cBlibration
curves are shown in Figure 2 and 3.

METHOD VALIDATION [20]
The proposed method was validated in accordande MIH guidelines. It was validated in terms of Bnigy,
accuracy, precision, LOD, LOQ and % recovery.

Linearity

Linearity studies were carried out for AMOX and PROsix different concentration levels. Calibratioarves
constructed were linear over the concentration easfgb0-25@g/ml for both AMOX and PRO. Evaluation of two
drugs was performed with UV detector at 227 nm pedk area was recorded for all the peaks. The latae
coefficient was found to be 0.999 for both AMOX &PRO.
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Accuracy

The accuracy of the method was assessed by recstgties of AMOX and PRO in combined dosage forthiae
concentration levels. A fixed amount of pre-anatisample was taken and standard drug was add€d@ati®0%
and 120% levels. The samples were then analysedeactl level was repeated for three times. The ptage
recovery of AMOX and PRO was found to be 100.03% @%.60%, respectively. The results are shown iel'a.

Precision

The precision for the developed method was detathin terms of intraday and inter-day precision:. Ftraday
precision evaluation, a standard solution of figedcentration was injected at various time intenaa a particular
day and %RSD for AMOX and PRO were found to bel.k9 0.54%, respectively (limit %RSD <2.0%). In
addition, the inter-day precision was studied hgdting the same concentration of standard soluwimronsecutive
days and the %RSD for AMOX and PRO were 1.75% aB68%, respectively (limit %RSD < 2.0%).The résul
are shown in Table 3 and 4.

Limit of detection and limit of quantification

The LOD and LOQ were determined by injecting pregireely low concentration of the standard solutioesg
the developed HPLC method. The LOD for AMOX and PR@re found to be 4.54pg/ml and 2.01pg/ml,
respectively. The LOQ for AMOX and PRO were founde 13.77ug/ml and 6.09ug/ml, respectively.

Assay

Sample solution (20 pl) was injected and analy3ée. peak area of AMOX and PRO and the amount df dasg

in samples was computed. The results of the adsay presence of 99.66% and 99.47% of AMOX and PRO,
respectively The results of the assay are shown in Table 5.

STABILITY INDICATING STUDY [21]

Force degradation studies

The stability indicating RP-HPLC assay method famwudtaneous determination of AMOX and PRO were
performed using above developed method. In ordeestablish stability-indicating nature of the metharug
product and solvent were subjected to various sttesditions to conduct force degradation studséiess studies
were carried out under the conditions of acidicsibaoxidative, thermal and UV exposure. Severalgrwith
different severity of each stressed condition veeneducted. Results are shown in Table 6.

RESULTS AND DISCUSSION

A new RP-HPLC method was developed for estimatibAMOX and PRO in combined dosage form. The HPLC
method was optimized with a view to develop an eateuassay method for estimation of AMOX and PRO in
combined dosage form. The samples were analyzedRIyA detector at 227 nm with the injection voluof@0uL
resulted in peak with good shape and resolutioe. kthod was found to be linear in the range 025Qg/ml for
both AMOX and PRO. The percentage recoveries of AvEhd PRO were 100.03% and 99.60%, respectively
which shows that there is no interference from @rcits and the lower values of RSD of assay inditta¢ method

is accurate. The %RSD of AMOX and PRO for intragmgcision studies were found to be 0.43%and 0.60%,
respectively (limit %RSD< 2.0%) and % RSD of AMOKMA&PRO for inter-day precision studies were founte
0.69% and 0.75%, respectively (limit %RSD < 2.0%).

The retention time of AMOX and PRO were found tolb@51min and 6.906min, respectively with an asyinyne
factor of 1.4 for AMOX and 1.49 for PRO which indies efficient performance of the column. The LQID f
AMOX and PRO was found to be 4.54ug/ml and 2.01igkspectively. The LOQ for AMOX and PRO was found
to be 13.77pg/ml and 6.09ug/ml, respectively whintlicates good sensitivity of the proposed methassay
studies of the proposed method indicate 101.03%098rkD% recovery for AMOX and PRO, respectively.
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Figure 1: Typical chromatogram of standard for AMOX and PRO
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Figure 2: Calibration curve of AMOX at 227 nm
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Figure 3: Calibration curve of PRO at 227 nm
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Table-1: Optimized chromatographic conditions

Sr. No.  Parameters Condition

1 Instrument Shimadzu LC 2010 CHT

2 Stationary phase Zorbax RX C18 (250mm X 4.6 mm, 6n)
3 Mobile phase 0.05 M KH,PQ, Buffer pH 5.6 +THF 0.5%: Acetonitrile (86:14v/viHb.6
4 Pump mode Isocratic

5 Flow rate (mL/min) 0.8

6 Run time (min) 12

7 Volume of injection () 20

8 Detector uv

9 Detection wavelength (hm) 227

10 Column temperature 3C C

11 Retention time (min) AMOX: 1.851 £ 0.1 min

PRO: 6.906 *0.1 min

Table-2: Accuracy studies for the proposed method

Spiked level  Amount added (ug/ml)  Amount Found (ugnl)  %Recovery
AMOX PRO AMOX PRO AMOX  PRO

80% 80 80 80.16 79.56 100.21%  99.45%

100% 10C 10C 99.6¢€ 99.47 99.66%  99.47%

120% 120 120 120.16 119.87 100.14%  99.89%

Table-3: Intraday precision for the analysis of AMOX and PRO
Sr. No.  Drug(ug/ml) Peak Area Mea SD %RSD
AMOX 1. 2. 3.
1. 75 1819521 1819543 1821349 1820138 1049.103 0.0576
2. 100 2551490 2541219 2497824 2530178 28485.84 1.1258
3. 125 3100820 3095895 3092593 3096436 4140.096 0.1337
Average %RSI 0.439(
Sr no. PRO . 2. 3. Mean SD %RSD
1. 75 4454120 4421051 4398259 4424477 28087.62 0.6348
2. 100 5924075 5928201 5982511 5944929 32612.28 0.5485
3. 125 7487490 7438215 7394398 7440034 46572.66 0.6259
Average %RS| 0.603:
Table-4: Inter-day precision for the analysis of AMOX and PRO
Sr. No.  Drug(pg/ml) Peak Area Mean SD %RSD
AMOX 1. 2. 3.
1. 75 180328¢ 180235. 180189. 180251. 712.05!  0.039¢
2. 100 2495831 2432925 2413598 2447451 42997.99 1.7568
3. 125 3045902 3038512 3037970 3037970 8216.934 0.2704
Average %RSD 0.6889
Sr. No. PRO 1. 2. 3. Mean SD %RSD
1. 75 445412(  439258. 442864  442511( 30921.0¢ 0.698:
2. 100 5924075 5822195 5853148 5866473 52230.68 0.8903
3. 125 7487490 7397299 7407450 7430746 49402.87 0.6648
Average %RSD 0.7513
Table-5: Assay results of proposed methods
Sr.No. _ Label claim Amount taken Amount Found % Assy
AMOX PRO AMOX PRO AMOX PRO AMOX PRO

1 498.32  497.37 99.66%  99.47%
2 495.5.  498.3. 99.1(% 99.6%
3 49794 4972  99.58% 99.44%
4 500mg 500mg 500mg 500mg 497.9  499.71 99.58%  99.94%
5 498.59  498.37 99.71% 99.85%
6 498.43  499.29 99.68% 99.67%
SD 0.2291  0.2002
%RSC 0.230:  0.200¢
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Table-6: Force degradation study of AMOX and PRO

Degradation Condition % ASSAY % DEGRADATION
AMOX PRO AMOX PRO

Acid Degradation 87.96% 89.97% 12.04% 10.30%

Base Degradation 82.43% 85.08% 17.57% 14.92%

Oxidative Degradatic 70.75% 71.38% 29.25% 28.62%

Photo Degradation 96.91% 99.92%  3.09% 0.08%

Thermal Degradation 88.29% 90.05% 11.71% 9.95%

CONCLUSION

The developed RP-HPLC method is simple, specificueate and precise for the simultaneous estimatidfMOX
and PRO in combined dosage form. The developedadgihovides good resolution between AMOX and PRO. |
was successfully validated in terms of linearitycwaracy, precision, LOD, LOQ and recovery in aceoe with
ICH guidelines. Thus the described method is slétédr routine analysis and quality control of phaceutical
preparations containing these drugs in combination.
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