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ABSTRACT

L-dopaisanaturally occurring amino acid L -3,4-dihydroxyphenylalanine,
ismost efficacious drug in treatment of Parkinson’s disease. Various meth-
ods for analysis of the same are available but are time consuming and
expensive. Here we have developed a new, precise and simple RP-HPLC
method for estimation of L-dopa from bulk and formulation using a UV
detector. The selected mobile phase was composed of 95:5 v/v of 25 mM
ammonium acetate and methanol pH 4.0. The wavel ength sel ected was 280
nm. This method was validated according to |CH Guidelines. Therewasno
significant differencein theintraday and interday analysis of L-dopa deter-
mined for three different concentrations using this method. Linearity of the
method was found to be 0-30ug/ml with regression coefficient of 0.99921.
Thedetection limit and quantitation limit were 0.0024ug/ml and 0.0073ug/ml
respectively. The method was found to be simple, accurate, precise, eco-
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nomical and robust.

INTRODUCTION

Parkinson’s disease is believed to be related to low
level sof the neurotransmitter dopamineinthebrain.
Therefore, the dopamine precursor levodopa] 3-(3, 4-
dihydroxyphenyl)- L-aanine] isemployedfor itstrest-
ment™. A number of methods like spectrophotometry
(24 gaschromatography (GC)®, high performancelig-
uid chromatography (HPL C)®, chemiluminescence
(CL)"8, amperometric and voltammetric determina-
tion®11, potentiometry!*?, radi o-immunoassay!*? and
flow injection analysis (FIA)+1 have been reported
inliteraturefor the determination of L-dopain biologi-
cal samplesand pharmaceutical formulations. Each
method hasdisadvantagesof high cost, low sdlectivity,
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use of organic solvents, complex sample preparation
proceduresand long analysistime.

Themain purposeof thisinvestigationistodevelop
and validate reverse phase HPLC method which is
simple, rapid, preciseand sensitive method for estima-
tion of L-dopafrom formulation. Thismethod could
also be easily used in routine anal ytical work and for
dissolutionand diffusion studiesat very low concentra
tionsof L-dopa.

MATERIALSAND METHODS

Materials

L-dopapuredrugwas obtained asgift samplefrom
IPCA Pvt. Ltd. Methanol HPLC, Ammonium acetate
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AR, glacial acetic acid were procured from Merck
Laboratories, All the reagents used were of analytical
grade and the reagent solutionswere prepared using
doubledigtilled weter.

Instrument used

TheHPLC system consisted of intelligent HPLC
pump (model Jasco PU-2080 plus), intelligent UV-Vis
detector modd (Jasco UV-2075) and 20ul sampleloop
injector (#77251, Rheodyne, USA). Theequipment was
operated through software Borwin version 1.5, LC-
Net [I/ADC system.

Methods
Prepar ation of mobilephase

Themobilephase of L-dopaanaysisincluded 25
mM ammonium acetatein doubledistilled water (95%)
and methanol (5%). The pH of the mobile phasewas
adjusted to 4.0 with glacia acetic acid. The mixture
wassonicated for 15 min. and filtered theresultant mix-
turethrough 0.45p nylon membranefilter (Whatman).

Deter mination of Amax

Wei ghed amount of L-dopawas dissolvedin mo-
bilephaseto obtain 2100 ng/ml solution. Thissolution
was subjected to scanning between 200 - 400 nm and
an absorption maximum was determined.

Chromatographic condition

The separationswere performed on Inertsil ODS,
C,, column having dimensions 4.6mmoopx250mm,
S5um particlesize(GL. SciencesInc., Japan). Themo-
bile phase consisted of 95:5v/v of 25 mM ammonium
acetate and methanol. The pH of the binary solvent
mixturewasfinally adjusted to 4.0 with glacial acetic
acid. Thewave ength selected was 280 nm. Theflow
ratewas 1.0 ml/min.

Linearity and calibration

Primary stock solution of L-dopawas prepared by
dissolving 50 mg of L-dopain mobile phaseto pro-
duce50 ml solution. Secondary stock solution of 100
ug/ml was prepared by diluting the primary stock with
mobile phase. The secondary stock solutionsweredi-
luted suitably to obtain calibration standards of 10, 20,
30........ upto 100 ug/ml. These solutionswereinjected
into HPLC (20 ) in triplicate and peak areas were
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noted. Calibration curvefor L-dopawasthen plotted
between peak areas against concentration at 280 nm.

Method validation

The method was validated for accuracy and re-
covery, precision, detection limit, quantitation limit and
robustnessaccordingtothelCH guiddines.

Accuracy

Recovery studieswere performed to judgethe ac-
curacy of themethod.. Therecovery studieswere per-
formed by standard addition method. Known amount
of standard (100 pug/ml) wastakeninthree 10ml volu-
metricflask and to it added 10, 20, 30 ng/ml of work-
ing standard sol ution respectively and madethevolume
tomark. Theamount of L-dopaadded wasdetermined
fromthe peak arearatiosby fitting thesevaluesin cali-
bration curveand percent recovery was determined.

Precision

Theintraday and inter day precision study of L-
dopawas carried out by determining the correspond-
ing responses. Different level sof drug concentrationwere
prepared 3 timeson the same day and on threediffer-
ent daysand the responses were noted for eval uating
thevariability
Detection and quantitation limit

Based on the calibration curve plotted, the stan-
dard deviation of they-interceptsregressionlinewas
determined and was placed in thefollowing equation
for determining detection limit and quantitation limit.
Detection limit = 3.30/s
Quantitation limit = 10e/s
Where, ‘o’ is standard deviation of the y-intercepts regression
linesand‘s’ is the slope of the calibration curve.

Robustness

Robustnesswasevauated for determiningthesys-
tem suitability to ensurethevalidity of andytica proce-
dure. Thiswasdone by varying thecomposition of or-
ganic phase by + 3% and pH by + 0.2, of the mobile
phase.

Analysisof tablet formulation

Twenty levodopatabl etswere ground and mixed
well, and aquantity sufficient toyield 10 mg of levodopa
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Figure3: Calibration curveof L-dopa

wasaccurately weighed into a100-ml volumetric flask.
100 millilitersof mobile phasewasadded, and theflask
was sonicated for 30 min. Theresulting mixturewas
filtered through 0.22u nylonmembranefilter (Whatman).
Thefiltered solution wasinjected into HPL C and drug
concentration wasestimated from thecalibration curve,
Theanalysiswasdoneintriplicate.

RESULTSAND DISCUSSION

For the optimi sation of mobile phasecomprising of
ammonium acetate and methanol different pH values
and different combinationswereinvestigated. Themo-
bile phase was optimised on the basis of asymmetry

—— Fyll Peper
TABLE 1: L-dopaCalibration curvedata

Concentration(ug/ml) Peak area (mV-sec)* % RSD
0 0 0

10 153823.29 + 2306.16 1.49
20 305085.81+0.00176  5.79E-07
30 458234.80 + 0.0012  2.62E-07
40 616613.96 + 1063.49 0.17
50 756142.35+ 1189.14 0.15
60 915137.05 + 2720.97 0.29
70 1075036.03 + 1515.14 0.14
80 1214642.72 + 3066.67  0.25
90 1360872.69 + 7975.55 0.58
100 1575123.94 + 10005.64  0.63

*Each value is average + SD (n = 3)

factor, peak areaobtained, retention timeand number
of theoretica plates Amongst thevariouscompositions
tried satisfactory separation, well resolved, short re-
tention time, and good symmetrical peaks were ob-
tained with the mobile phase comprising of 95:5v/v of
25mm ammonium acetate and methanol (pH=4). The
pH of thebinary mixturewas adjusted to 4.0 withgla-
cia aceticacid. The UV-Visscan of L-dopain mobile
phase revea ed absorption maximum a 280 nm. Hence
thiswavel ength was selected for thefurther analysis.
Thescanisshowninfigure 1.

The peakswerehighly resolved, theretentiontime
wasfound to be 4.30 minute as depicted infigure 2.
Theasymmetry factor was 1.45 while number of theo-
retical plates was around 2797. All these factorsre-
vealed that the mobile phase was suitablefor further
andyss.

Thecalibration plot for L-dopawas obtained by
plotting the peak areas vsthe concentration and was
found to belinear. Regression analysis showed very
good correlaion. Thecdibration plotisshowninfigure
3. Thepeak areasfor the corresponding concentration
of thecalibration curvearedepictedinTABLE 1. The
standard deviationfor al concentration levelswerelow
and the % RSD also did not exceed 0.25 %.

Thedatigticd andysisof dataobtainedfor thecali-
bration curve of L-dopain puresolutionindicated a
highleve of precisionfor the proposed method, asevi-
denced by low value of coefficient of variation. The
coefficient of correlationwashighly significant. Thelin-
earity range was observed between 0-30ug/ml. The
plot clearly showed a straight line (Y=15422X-
4690).The accuracy of the method wasjudged by re-
covery studies. Therecovery of L-dopawasfound to
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TABLE 2: Recovery studies

Standard Amt of Theoretic Amount 0
" Amount *, al amount recovered /0
added Recovery
(/ml) oy M) (ug/m)
1. 100 10 110 109.66 99.69
2. 100 20 120 120.42 100.34
3. 100 30 130 129.89 99.91
TABLE 3: Intra-day variability of L -dopa
Conc. (ug/ml) Peak areas* % RSD
40 622666.08 + 7495.50 1.20
60 918080.65 + 1441.90 0.15
80 1219198.78 + 3376.55 0.27
*Each value is average = SD (n = 3)
TABLE 4: Inter-day variability
Conc.(pg/ml) Peak areas % RSD
40 620398.04 + 6597.22 1.06
60 916458.11 + 2989.55 0.32
80 1216957.27 + 4557.81 0.37

*Each value is average + SD (n = 3)

be99.69 - 100.34. Theresultsareshowed in TABLE 2.

The precision of the method was evaluated by
interday and intraday analysiswhich a so showed good
resultswith very low variationsasreveded by very low
%RSD values (< 0.25%). The results are shown in
TABLES3and 4.

Thedetection limit for L-dopawas 0.0024ug/ml
whilequantitation limit was 0.0073ug/ml, which sug-
geststhat ananogram quantity of L-dopacan be esti-
mated accurately.

Thedrug L-dopawas estimated from tablet for-
mulation using the method described. Threedifferent
tablet formulationswere used. The estimated content
varied from 99.84 - 101.69 with % RSD < 0.257%.
Theassay values of theformulated formulationswere
very closeto thelabel clam. Thisindicated that the
excipientsdidn’t interfere analysis method by proposed
method. The HPL C chromatogram al so reveal sthat
theretention timeissimilar tothat of the standard drug
sample.

CONCLUSIONS

Fromtheresultsand discussionit can be concluded
that themethod described for the estimation of L-dopa
fromformulationissimple, accurate, sensitiveand re-
producible. The proposed method requiresvery low
timefor separation and hence utilizesless solvent for

separation. The proposed method could be employed
evenfor routineanaysisin quality control |aboratories
for different type of formulations.
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