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ABSTRACT

A simple, specific, and accurate reverse phasedighromatographic method was developed for theikameous
estimation of Levodopa (LD) and Carbidopa (CD) inkband pharmaceutical dosage forms. A Phenomé&agx
RP Agueous reverse phase column (250 x 4.6mm, Samitmmobile phase containing 0.05%(v/v) o-phosphor
acid: acetonitrile (96:4%v/v) was used at 1mL/mowf rate in isocratic mode and the eluents were itooad at
220 nm. The retention times of LD and CD wereah@ 7.4 min respectively and showed a good linganitthe
concentration range of 20-100 pg/mL for LD and Du§/mL for CD with a correlation coefficient (R) @©999
and 0.9998. The percentage assays for controllattixtablets (SYNDOPA) were found to be 101.98 2o@.47
respectively for LD and CD. The proposed method walidated as per ICH guidelines and successhybiglied
for the simultaneous estimation of LD and CD inlealiormulations and dissolution sample analysis.

Keywords: Levodopa, Carbidopa, Phenomenex column, ICH guieg] SYNDOPA.

INTRODUCTION

LD is an anti-Parkinsonian drug used in the treatnw Parkinson’s disease. LD is a prodrug of dopamA
conventional oral dopa medication controls the atioh of Parkinson’s disease adequately for aboyeds [1].
Co-administration of LD with inhibitors of extrarebral dopa decarboxylase (IEDD) such as CD allawsarked
reduction in LD dosage without compromising theréipeutic effect. CD diminishes the optimum dose Dfby
about 70-80%, decreasing the plasma concentrdtiotuétions. This kind of combination also reduttes time to
onset of the therapeutic benefit due to an increatige bioavailability of LD and to a decreasetlaf incidence and
the severity of the side-effects [2].

Literature survey revealed that few analytical methlike HPLC [3-9], LC-MS/MS [10], NMR [11], HPTLL2],
simultaneous UV spectrophotometric methods [13-&Bf electrophoresis [16] have been reported for the
estimation of LD either alone or in combinationlwdther drugs like CD, Entacapone, Methyl dopa. E\eav, the
reported HPLC method for the simultaneous estimabibLD and CD used mobile phases like phosphatéetsu
(which are not LC-MS compatible) and with ion paregents. All these methods were developed withdeiéctor.

So far there was also no validated HPLC methodrteddor the simultaneous analysis of LD and Cligsolution
studies. Hence, the present investigation was aiatedeveloping a simple, rapid, sensitive and ecooadRP-
HPLC-PDA method for simultaneous estimation of Lidi&D in bulk, dosage forms and in dissolution sas\p

EXPERIMENTAL SECTION
Chemicals

LD and CD were a gift samples from Divi's Labonés, Hyderabad, India. Acetonitrile, water amg@hosphoric
acid were purchased from E. Merck, Mumbai, Indidll the solvents and reagents were of HPLC grade.
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SYNDOPA® (Sun Pharma Ltd, Mumbai) tablets containing LD(Q(26ig) and CD (50 mg) were commercially
purchased.

Equipment

A Shimadzu Prominence HPLC system provided with DZBA3 degasser, LC-20AD binary pumps, SIL-20AHT
auto sampler, and SPD-M20A PDA detector. Data iatoqpn was carried out using LC solutions softwarEhe
chromatographic analysis was performed on Phenoxa&fe Gg column (250 x 4.6mm, 54).

Chromatographic Conditions

Mobile phase consisting of 0.05% (vi¥phosphoric acid: acetonitrile (96:4 v/v) was usegocratic mode and the
mobile phase was filtered through nylon disc filbé0.45um (Millipore) and sonicated for 3 min iltrasonic bath
before use. The flow rate was 1 mL/min and thedtipn volume was 20 puL. PDA detection was pertxrat 220
nm and the separation was achieved at ambient ratope.

Preparation of stock and standard solutions

The stock solution of LD and CD strength 1mg/mL everepared by dissolving 10 mg of each drug in 1@hL
methanol in a volumetric flask. Appropriate volunwsthese stock solutions were then further dilutéth 0.1N
HCI (Diluent) to get the required concentrationstandard solutions at a concentration range df@Dug/mL and
10-50pg/mL.

VALIDATION

Linearity

A linear relationship should be evaluated acrogsringe of analytical procedure which may be deinatesl
directly on the drug substance by dilution of andtxd stock solutioriThe linearity of LD and CD responses were
determined by preparing and injecting standardt&ois in the range of 20-106/mL and 10-50ug/mL. The data
was given in Table 1.

Precision
Precision was measured in terms of repeatabiligppiication and measurement.

System Precision
Repeatability of standard application was carried wvsing six replicates of the same standard cdretém
(40ug/mL, 20ug/mL). The data was given in Table 1.

Method Precision

The method precision was determined by preparisgraple solution of single batch Levodopa and Carsd
Tablet six times and analysing as per the propasettiod. Repeatability was carried out using siticates of the
same concentration (46/mL, 20pg/mL). The data was given in Table 1.

Accuracy

The accuracy of the method was determined throegbvery studies by the standard addition methodpiking
80%, 100%, 120% of the known quantities of standdthin the range of linearity to the syntheticigan of drug
product with 4@g/mL of LD and 2@g/mL of CD these solutions were analyzed in trgie; the data was given in
Table 1.

LOD and LOQ

LOD and LOQ were determined by calibration curvehnd. Standard solutions of LD and CD were preghame
the range of 20-1Q@/mL and 10-50ug/mL and injected (2Q in triplicate. Average peak area of three drugs
plotted against concentration. LOD and LOQ werewated by using following equations: LOD = (3.3)An;
LOQ= (10.0%)/m (Where,o is the standard deviation of the responses and mmean of the slopes of the
calibration curves).

System Suitability
System suitability studies were carried out bydtijeg a 6Qug/mL and 30pg/mL standard of LD and CD at different
injection volumes. The data was giverTiable 2.

Specificity
Specificity studies were carried for both pure damgl drug product by comparing the 3D plots witiniil (diluent)
and placebo. Peak purity tests were also carrigdt@ show that the analyte chromatographic peakas
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attributable to more than one component as the iitigi are not available by analyzing the peaktguridex data.
The data was shown in Fig 2 & 3.

Assay

Twenty tablets were weighed individually, finelyvpgered and 16mg of powder blend equivalent to 10figD
and 2.5mg of CD was accurately weighed and traresfeto a 10 mL volumetric flask and 5 mL of methamas
added to the same. The flask was sonicated fom5amd volume was made up to the mark with methardle
above solution was filtered using Nylon dispose®yeinge Filter (0.45 um) and the 1mL of the filgavas diluted
to 10 mL with diluent in 10 mL volumetric flask. @hamount present in the each tablet was calculbyed
comparing the area of standard LD and CD with dfdhe tablet sample.

Dissolution Analysis

In-vitro dissolution studies for SYNDOPA tablets were catiie 900 mL of 0.1N HCI as dissolution medium using
USP type Il (Paddle method) Dissolution Rate Teppdatus (DISSO 8000, LAB INDIA) at 50 rpm. The
temperature of medium was maintained constant at-3¥5°C. Dissolution samples were collected mépu 0O,
0.5, 1, 2, 3, 4 hrs. At each time point, 5mL sampés removed and filtered through a nylon filtedum); an
aliquot of filtrate was suitably diluted and anayzby HPLC. The amount of LD and CD in the testgamwas
calculated by comparing test the peak area withahthe standard.

Filter compatibility study

In this study nylon filter (0.4fm) and PVDF filter compatibility was evaluated. $aensolution was prepared and
the solution was filtered using 0% nylon filter and PVDF filter. Filtered samples meinjected and
chromatograms were observed. The data was givEabite-3.

RESULTSAND DISCUSSION

The present investigation was carried out withewwto develop a rapid and economical RP- HPLC-PDethmd
for the simultaneous estimation of LD and CD inkhulosage forms and dissolution sample analysighd present
investigation, different mobile phase combinatiovere tested to develop a highly sensitive LC metHod the
simultaneous analysis of LD and CD in bulk and folations. Initial trials were carried with Devlb&IP Aqueous
column (250x4.6mm, 5um) using 15 mM phosphate buffied methanol (90:10%w/v) as mobile phase with
1.0mL/min flow rate with methanol as diluent. LDda@D were eluted but the peaks were broad and gaéting
was observed. In the next trail the mobile phassduvas 0.1% w/v octane sulphonic acid and aceiter(®0:10)
with acetonitrile as diluent, the peaks elutedlatost same retention time (LD-3.1min, CD-3.3mimraj with the
solvent front. In another trial the mobile phaseswhanged using 0.1% w/v octane sulphonic acidaaetbnitrile
with 10% methanol used as diluent, the resolutias good (LD-4.2 min, CD-7.8 min) but peaks wereadrwith a
band width of 1.8min.

The trials were continued by changing the columiPb@nomenex g (250x4.6mm) and also the mobile phase,
0.05%0-phosphoric acid and acetonitrile (90:10%v/v) withN) HCI as diluent. Under these conditions the L&sw
eluted along with the solvent front and both peadpes were good. Further trails were carried gutianging the
mobile phase composition, 0.0584phosphoric acid (pH 2.2) and acetonitrile (96:M) &t a flow rate of 1 mL/min.
Under these conditions a good resolution betweenpitaks was observed and peaks were symmetridag ta
factor was within the limits and both the LD and @&aks were eluted within 10 min run time. Them&bn times
were 4.2 and 7.4min respectively for LD and CD.r Boantitative analytical purpose wavelength wasase€20
nm, which provided better reproducibility withoutérference. The method was validated as per IGifleines A
sample chromatogram of the standard peaks alorgdilitent was shown in Fig 1. The peak purity iediavere
also found to be greater than 0.9999 and this atdé&cabsence of the impurities in pure LD, CD a@idsBmples,
peak purity indices of LD and CD are shown in Figldng with UV spectra.

Linearity

A linear relationship was evaluated across a cangéon range of 20-100 pg/mL for LD and 10-50ug/fok. CD
which was analysed in triplicate. The range of emtkations was selected based on 80-120 % of thte te
concentration (for assay). Peak area and contiemsawere subjected to least square regressiolysimao
calculate regression equation. The regression icaeft (R) was found to be 0.997 and 0.995 and shows good
linearity. The data of the calibration curve wasgegi in Table 1.
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Figure 1: Overlay chromatograms of Diluent, L C and CD with Peak purity index curvesand UV spectra

System precision
Precision studies were carried out in terms of a&giglity. Repeatability was assessed by usingranmim of six
determinations at 100% of the test concentrati@u{imL of LD and 20ug/mL of CD) and the data giwefMable

1. The % RSD was found to be below 2.

Method precision
The method precision was determined by preparirgpmple solution from a single batch of Levodopa and

Carbidopa Tablet. Repeatability was carried oubgisix replicates of 40ug/mL of LD and 20ug/mL dd.CThe
data was given in Table 1. The % RSD was foundetbddow 2 and fulfilled the ICH guidelines criteria

Table 1: Validation datafor LD and CD

Validation data of LD and CD

Parameters LD CD
Concentration 20-100ug/mL 10-50ug/mL
. . Regression equation =39004x-14742 =303776x-13581
Linearity (n=3) R:gron Coetficient ®) Y R = 0,997 YL 0008
Correlation Coefficient(R) R=0.9999 R=0.9998
Accuracy (n=3) % Level of Addition Re'\(/:lc?\?grsg/ocl-{e’rgD) Re'\g;?grsg/ocggm
80 99.85 (0.80) 99.98 (0.72)
100 100.14 (0.54) 100.64 (0.38)
120 100.07 (1.01) 100.99 (0.68)
Precision (n=6)
System Precision | Average peak area of the standard sample (% RSD) 1386865 (0.21) 455295.7 (0.57)
Method Precision | Average peak area of the assay sample (% RSD) 1595216.3 (0.51) 532984.2 (0.12)
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Accuracy

Accuracy of the method was examined by performiegovery studies by standard addition method foigdru
product as the exact components are unknown ardtdgrsubstance the analyte peak is evaluated lpl&»f the
chromatogram in order to confirm the existencerdy @D, CD drug component at 4.2, 7.4 min as shawRigure

3. As the impurities are not available, the recgwarthe added standard to the drug product sampkecalculated
and it was found to be in the range of 99.13-10%.281d 99.52-101.46% for LD and CD respectively.SEheesults
indicate a good accuracy of the method to thaheflabelled claim. The obtained recovery resultsevggven in
Table 1.

Limit of detection (LOD) & Limit of quantification (LOQ)

LOD and LOQ were calculated from the average skmkstandard deviation of the calibration curveDLor LD
and CD was found to be 0.217, 0.085mL whereas LOQ for LD and CD was calculated t®l§57, 0.289ug/mL
respectively. These results indicate that the otkth sensitive enough to carry out the routindysmaof LD and
CD combination dosage forms.

System suitability
System suitability studies were carried out bydtijeg a 6Qug/mL and 30pg/mL standard of LD and CD at different
injection volumes. The data was giverTiable 2.

Table2: System suitability parameters

Parameters L D(%RSD) CD (%RSD)
Retention Time (min) 4.20 (0.57) 7.39 (0.79)
Tailing Factor 1.47 (1.25) 1.47 (1.68)
Theoretical Plates 15275.62(1.41) 10685.77 (1.17)

Specificity
The specificity of the method was established Likisg with diluent solution of commonly used exa@pts in the
tablet and showed no peaks within the retentior tohtwo drugs and also over the range of 10.0raish@wn in

Figures 2 and 3.
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Figure 2: Chromatograms of A: Placebo, B: Blank, C: Sample, D: Standard samples

Assay

The amount present in the each tablet was calculatecomparing the area of standard with that bfetasample.
The assay was found to be within the limits andptessent LC conditions can be used for the assapaind CD
in different commercially available formulations.

Dissolution analysis of modified release dosage form

The validated method was used for thevitro dissolution analysis of SYNDOPA tablets. The % drelgase was
found to be NLT 85% at the end of dissolution, pngwthat the developed method can be successfpplieal for
the routinein vitro dissolution sample analysis of LD and CD. The digsan profile was shown in Figure-3.
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Figure 4: Dissolution profilesof LD and CD in 0.1N HCI

Filter compatibility study

Compatibility of dissolution samples with 0% nylon & PVDF disposable filters were studied.rtsi@ard sample
solution and filtered dissolution medium sampleseasnalyzed and the variation in the assay valuenvdompared
to unfiltered standard sample was calculated amal was tabulated in Table-3. After the analysisas found that

nylon filters are suitable for filtration.
Table 3: Filter compatibility study

Peak area of .
Sample name D cD % Difference
Standard sample( LD 40pg/mL, CD 20pg/ml,) 138920364225 | - -

Samples filtered through 0.45um nylon filtef 138056453058| 0.621 0.256

Samples filtered through 0.45um PVDF filter ~ 134658@41894| 3.068 2.714
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CONCLUSION

The proposed RP-HPLC - PDA method was validatdgt &id per International Conference on HarmonisaiGi)
Guidelines, and found to be applicable for routinality control analysis for the simultaneous eation of LD and
CD in combination and for dissolution sample analyssing isocratic mode of elution. The resultslinéarity,
precision, accuracy and specificity, proved to hithiw the limits. The method provides selective mfifecation of
LD and CD without interference from diluent andqabo. The proposed method is highly sensitive, ecical,
reproducible, reliable, rapid and specific and dlas the unique advantage of LC conditions. Thesetbis method
can be employed in quality control to estimateah®unt of LD and CD in bulk, dosage forms and fssalution
sample analysis.
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