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ABSTRACT
A simple, rapid, precise, sensitive and reproducible
reverse phase high performanceliquid

chromatography (RP-HPLC) method has been
developed for the quantitative analysis of
Foslevodopa & Foscarbidopa in pharmaceutical
dosage form. Chromatographic separation of
Foslevodopa & Foscarbidopa was achieved on
Waters Alliance-e2695by using Luna Phenyl Hexyl
(250x4.6mm, Spm) column and the mobile
phasecontaining

Acetonitrileand AmmoniumformatpH-
3.0/OPAintheratioof30:70% v/v. The flow rate was
1.0 ml/min; detection was carried out by absorption
at 274nm using aphotodiode array detector at
ambient temperature. The number of theoretical
plates and tailing factor for Foslevodopa &
Foscarbidopa were NLT 2000 and should not more
than 2 respectively. % Relative standard deviation
of peak areas of allmeasurements always less than
2.0. The proposed method was validated according
tolCH guidelines. The method was found to be
simple, economical, suitable, precise, accurate
&robust method for quantitative analysis of
Foslevodopa &Foscarbidopa study of its stability.

Keywords: HPLC Foslevodopa & Foscarbidopa

L INTRODUCTION:

Chromatography:

Chromatography is a family of analytical chemistry
techniques for the separation of mixtures [12]. It
involves passing the sample, a mixture that contains
the analytic, in the "mobile phase", often in a stream
of solvent, through the "stationary phase." The
stationary phase retards the passage of the
components of the sample. When components pass
throughthe  system  atdifferent rates they
becomeseparated in time, like runners in a
marathon. Ideally, each component has a
characteristic time of passage through the system.
This is called its "retention time."

A physical separation method in which the
components of a mixture are separated by
differences in their distribution between two phases,
one of which is stationary (stationary phase) while
the other(mobile phase) moves through it in a
definite direction. The substances must interact with
the stationary phase to be retained and separated by
it.

A chromatograph takes a chemical mixture carried
by liquid or gas and separates it into its component
parts as a result of differential distributions of the
solutes as they flow around or over a stationary
liquid or solid phase. Various techniques for the
separation of complex mixtures rely on the
differential affinities of substances for a gasorliquid
mobilemediumand forastationary adsorbing medium
throughwhichtheypass; such as paper, gelatin, or
magnesium silicate gel.

TypesofChromatography:

*%* Basedonmodesofchromatography
Normalphase chromatography
Reversephasechromatography

s Basedonprinciplesofseparation

K/

Adsorptionchromatography
Ionexchangechromatography
lonpairchromatography
Sizeexclusionchromatography
Affinitychromatography

Chiralphasechromatography
* Basedonelutiontechnique

DS

Isocraticseparation

Gradientseparation
* Basedonthescaleofoperation
®  AnalyticalHPLC
®  PreparativeHPLC

*,

MethodDevelopmentforFoslevodopa and
Foscarbidopa:
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Determination of Detection Wavelength (Amax)
The detection wavelength was selected by recording
the UV spectra of Foslevodopa and Foscarbidopa
using a PDA detector. Standard solutions of both
drugs were prepared in the optimized mobile phase
consisting of acetonitrile and ammonium formate
buffer (pH 3.0, adjusted with orthophosphoric acid)
in the ratio of 30:70 (v/v). The solutions were
scanned over the wavelength range of 200-400 nm
against the mobile phase as blank.

An isosbestic point was observed at 274 nm,
indicating equal molar absorptivity of both analytes
at this wavelength. Therefore, 274 nm was selected
as the detection wavelength for simultaneous
estimation of Foslevodopa and Foscarbidopa.
Optimization of Chromatographic Conditions
Several ~ chromatographic  conditions  were
investigated to obtain satisfactory peak symmetry,
adequate resolution, acceptable theoretical plate
count, and suitable retention times for both analytes.
Different stationary phases and mobile phase
compositions were evaluated. The optimized
chromatographic conditions were selected based on
the system suitability parameters.

Preparation of Standard Stock Solution
Accurately weigh 12 mg of Foslevodopa and 6 mg
of Foscarbidopa working standards and transfer
them into a 10 mL volumetric flask. Add an

Optimization Trials

appropriate quantity of diluent, sonicate until
completely dissolved, and make up the volume with
the same diluent.

Pipette 1.0 mL of this stock solution into a 10 mL
volumetric flask and dilute to volume with diluent to
obtain a working standard solution containing 120
pg/mL  of Foslevodopa and 60 pg/mL of
Foscarbidopa.

Note: If your intended concentration is 6 pg/mL for
Foscarbidopa, the dilution scheme described is
incorrect and should be revised. Based on the given
weights and dilution, the final concentration is 60
pg/mL, not 6 pg/mL.

Preparation of Sample Solution

Transfer 0.05 mL of the sample solution into a 10
mL volumetric flask. Add diluent and sonicate for
30 minutes to ensure complete dissolution. Make up
the volume with diluent.

Further transfer 1.0 mL of the prepared sample
solution into a 10 mL volumetric flask and dilute to
volume with diluent. Filter the solution through a
0.45 pm membrane filter before injection into the
HPLC system.

The final sample solution should contain
concentrations equivalent to 120 pg/mL of
Foslevodopa and 60 pg/mL of Foscarbidopa (or 6
pg/mL if justified by the dilution procedure).

Trial 1: Chromatographic Conditions

Parameter Condition
Column Agilent Eclipse XDB (250 x 4.6 mm, 5 um)
Mobile Phase Acetontitrile: 0.1% Orthophosphoric Acid (70:30, v/v)
Detection Wavelength | 200400 nm
Flow Rate 1.0 mL/min
Injection Volume 10 uL
Run Time 3.5 min
Observation System suitability parameters were not within acceptable limits.
Trial 2: Chromatographic Conditions
Parameter Condition
Column Agilent Eclipse XDB (250 x 4.6 mm, 5 pm)
Mobile Phase Acetonitrile: 0.1% Orthophosphoric Acid (60:40, v/v)
Detection Wavelength | 274 nm
Flow Rate 1.0 mL/min
Injection Volume 10 pL
Run Time 10 min
Observation Retention times were outside the acceptable range.
Trial 3: Chromatographic Conditions
Parameter Condition
Column Agilent Eclipse XDB (250 x 4.6 mm, 5 um)
Mobile Phase Acetonitrile: Ammonium Formate Buffer (pH 3.0 adjusted with OPA)
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(10:90, v/v)

Detection Wavelength | 274 nm

Flow Rate 1.0 mL/min

Injection Volume 10 uL

Run Time 6 min

Observation Theoretical plate count was below the acceptable limit.

Trial 4: Chromatographic Conditions

Parameter Condition

Column Luna Phenyl Hexyl (250 x 4.6 mm, 5 pm)

Mobile Phase Acetonitrile: Ammonium Formate Buffer (pH 3.0 adjusted with OPA)
(10:90, v/v)

Detection Wavelength | 274 nm

Flow Rate 1.0 mL/min

Injection Volume 10 uL

Run Time 10 min

Observation Baseline stability was unsatisfactory.

Trial 5: Chromatographic Conditions

Parameter Condition

Column Luna Phenyl Hexyl (250 x 4.6 mm, 5 um)

Mobile Phase Acetonitrile: Ammonium Formate Buffer (pH 3.0 adjusted with OPA)
(20:80, v/v)

Detection Wavelength | 274 nm

Flow Rate 1.0 mL/min

Injection Volume 10 ulL

Run Time 10 min

Observation Additional unidentified peaks were observed.

Optimized Chromatographic Conditions

Parameter Optimized Condition

Column Luna Phenyl Hexyl (250 x 4.6 mm, 5 um)

Mobile Phase Acetonitrile: Ammonium Formate Buffer (pH 3.0 adjusted with OPA)
(30:70, v/v)

Detection Wavelength | 274 nm

Flow Rate 1.0 mL/min

Injection Volume 10 uLL

Run Time 5 min

Observation Method found suitable for validation.

Optimized Chromatographic Performance

Under the optimized chromatographic conditions,
Foslevodopa eluted at a retention time of 2.043 min
with a peak area of 3,512,638 and a tailing factor of
0.97. Foscarbidopa eluted at 3.478 min with a peak
area of 182,146 and a tailing factor of 1.08. The
resolution between the two analytes was 7.12,
indicating excellent chromatographic separation.
The optimized method satisfied all system
suitability requirements and was selected for method
validation.

General Preparations

Preparation of Ammonium Formate Buffer (pH 3.0)
Dissolve 6.3 g of ammonium formate in 1000 mL
of HPLC-grade water. Adjust the pH to 3.0 using
orthophosphoric acid (OPA), and filter the solution
through a 0.45 pm membrane filter before use.
Preparation of Mobile Phase

Prepare the mobile phase by mixing acetonitrile
and ammonium formate buffer (pH 3.0) in the
ratio of 30:70 (v/v). Filter the mobile phase through
a 0.45 pm membrane filter and degas by sonication
before use.
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Optimized Chromatographic Conditions

Parameter Condition

Instrument HPLC equipped with PDA detector

Column Luna Phenyl Hexyl (250 x 4.6 mm, 5 pm)

Mobile Phase Acetonitrile: Ammonium Formate Buffer (pH 3.0) (30:70, v/v)
Detection Wavelength | 274 nm

Flow Rate 1.0 mL/min

Injection Volume 10 uL

Run Time 5 min

Diluent HPLC-grade Water

Analytical Procedure

Inject 10 pL each of the standard and sample
solutions into the chromatographic system under the
optimized chromatographic conditions. Record the
chromatograms and measure the peak areas
corresponding to Foslevodopa and Foscarbidopa.
Calculate the assay of each analyte using the
appropriate standard assay equation.

SYSTEMSUITABILITY

The tailing factor for the peaks due to Foslevodopa
and Foscarbidopa standards in solution should not be
more than 2.0. Theoretical plates for the Foslevodopa
and Foscarbidopa peaks in solutionshouldnot be less
than
2000.ResolutionfortheFoslevodopaandFoscarbidopa
peaksinthe standardsolutionshouldnot be less than 2.

II. RESULTSANDDISCUSSION

DeterminationofWorkingWavelength(d .y 5x):

0.40
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Optimizationof Chromatographic Conditions
S. USP uSp uUSp
No Name RT Area Plate Count Tailing Resolution
1 Foslevodopa 2.043 3512638 10037 0.97 -
2 Foscarbidopa 3.478 182146 6972 1.08 7.12
Results for (Optimized trail)
Optimized Chromatographic Conditions
PARAMETERS OBSERVATION
Instrumentused WatersHPLCwithautosampleandPDAdetector.
Injection volume 10ul
MobilePhase Acetonitrile: AmmoniumformatepH-3.0/OPA(30:70)
Column LunaPhenylHexyl(250x4.6mm,5um)
DetectionWavelength 274nm
FlowRate ImL/min
Runtime Smin
Temperature Ambient(25°C)
ModeOfseparation Isocraticmode
Systemprecisiontableof Foslevodopa &Foscarbidopa
S. No Concentration Area of Concentration of Area of
) Foslevodopa (ng/ml) Foslevodopa Foscarbidopa (ng/ml)|  Foscarbidopa
L. 120 3512638 6 182146
2. 120 3516827 6 181523
3. 120 3515112 6 183074
4. 120 3529861 6 181896
5. 120 3519194 6 180532
6. 120 3517849 6 181278
Mean 3518580 181742
S.D 5976.28 858.90
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Linearity
S.NO Foslevodopa Foscarbidopa
) Conc.(ng/ml) Peakarea Conc.(ng/ml) Peakarea
1 30.00 865236 1.50 46113
2 60.00 1742301 3.00 92035
3 90.00 2663417 4.50 135260
4 120.00 3516427 6.00 182456
5 150.00 4388692 7.50 229183
6 180.00 5193364 9.00 270131
Regression y=29048.96x+9798.50 y=30165.57x+708.93
equation
Slope 29048.96 30165.57
Intercept 9798.50 708.93
R2 0.99988 0.99989
Assay of Foslevodopa&Foscarbidopa
Avg Std. Sample | Label Std Amount %
Brand Drug Area  [Sampleareaj Conc. | Conc. | amount . found
m=2) | ugml) | Qug/md) | @ng) | PV | (mg) | TV
Foslevodo| 3514236
Produodo pa 3505988 3510112 120 120 240 99.9 11.97 99.8
Fa Foscgzbld" 180932 | 181338 | 6 6 12 | 998 | 059 | 9938
PrecisionforFoslevodopa&Foscarbidopa
S.No. AreaforFoslevodopa Area for Foscarbidopa
1 3526234 181849
2 3519565 181236
3 3510428 180741
4 3506889 184532
5 3511724 182069
6 3521406 183427
Average 3516041 182309
StdDev 7469.945 1419.211
%RSD 0.21 0.78
IntermediatePrecision(Dayvariation)forFoslevodopaand Foscarbidopa by RP-HPLC method
S.No AreaforFoslevodopa AreaforFoscarbidopa
T Day-1 Day-2 Day-1 Day-2
1 3520163 3503124 182043 181975
2 3516679 3509867 181671 180234
3 3534128 3516709 183219 180688
4 3502156 3505132 180462 182142
5 3519724 3521874 180977 180473
6 3508997 3517446 180631 181137
Average 3516975 3512359 181501 181108
SD 10911.321 7470.744 1037.804 795.636
%RSD 0.31 0.21 0.57 0.44
AccuracyresultsofFoslevodopabyRP-HPLCmethod
%Cf)ncen.tration Amount Amount Found Mean
(atspecification Level) Area Added (mg) (mg) %Recovery Recovery
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6325347 21.6 21.5724 99.9
6363189 21.6 21.7014 100.5
0,
80% 6314268 21.6 21.5346 99.7 1000
7041536 24.0 24.0149 100.1
7028697 24.0 23.9711 99.9
0
100% 7021443 24.0 23.9464 99.8 999
7732326 264 26.3708 99.9
7728910 264 26.3592 99.8
0
120% 7741165 264 26.4010 100.0 999
AccuracyresultsforFoscarbidopabyRP-HPLC Method
% C Concentration Area \mount Addedimount  Found %Recovery Mean Recovery
(atspecification Level) (mg) (mg)
324235 1.08 1.0704 99.1
325689 1.08 1.0752 99.6
0
80% 327018 1.08 1.0796 100.0 993
363542 1.20 1.2002 100.0
364198 1.20 1.2024 100.2
362273 1.20 1.1960 99.7
0
100% 398520 1.32 1.3157 99.7 100.0
399943 1.32 1.3204 100.0
397015 1.32 1.3107 99.3

Discussion: Three levels of Accuracy samples were prepared by the standard addition
method. Triplicateinjectionsweregivenforeachlevelofaccuracyandmean%Recoverywas obtained as 99.9% and
99.7% for Foslevodopa and Foscarbidopa, respectively.

Robustness:
RobustnessresultsofFoslevodopabyRP-HPLC
Foslevodopa |
Para Retention Plate
meter Condition . . Peakarea | Resolution | Tailing %RSD
time(min) count
Lessflow 2.197 | 3445812 - 1.01 | 9846 | 0.40
(0.9ml)
Flowrate Actual
Change 2.043 3512638 - 097 | 10037 | 0.17
> (1.0ml)
(mL/min) Morefl
OFTOW 1 1912 | 3752461 - 091 |10345| 036
(1.1ml)
LessOrg
27:73) 2.364 3236181 - 098 | 9613 0.41
Organic Actual
Phase change (30:70) 2.041 3516827 - 093 | 10012 | 0.17
MoreOrg
(33:67) 1.754 3871453 - 0.86 | 10589 | 0.35
RobustnessresultsofFoscarbidopabyRP-HPLC
Foscarbidopa
Para Retention Plate
meter Condition . . Peakarea| Resolution | Tailing %RSD
time(min) count
Lessflow
Flowrate (0.9ml) 3.632 172034 7.14 1.13 6713 0.31
Change |Actual (1.0ml) 3.478 182146 7.12 1.08 6972 0.47
(mL/min) | Moreflow 3321 203358 6.86 104 | 7168 | 035
(1.1ml)
Organic LessOrg
Phasechange| (27:73) 3.786 161979 7.07 1.15 6504 0.55
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Actual
(30:70) 3472 181523 7.15 1.09 6956 0.47
MoreOrg
(33:67) 3.206 217749 7.38 1.01 7460 0.31
Sensitivity parameters (LOD & LOQ) by RP-HPLC
Nameof dru LOD(ng/ml) s/n LOQ(ng/ml) s/n
g

Foslevodopa 0.360 3 1.200 10
Foscarbidopa 0.018 3 0.060 10

ForcedDegradationresultsforFoslevodopaandFoscarbidopa

Foslevodopa Foscarbidopa

Degradation % % Purity [Purity % % Purity Purity

Area | Assay Deg  |Angle [Threshold | Area | Assay [Deg  |Angle [Threshold
Control 3517768 | 100 0 1.142 2912 181746 | 100 0 0.567 3.143
Acid 3462390 984 [1.6 1.137 2.929 179682 | 98.8 1.2 | 0.538 3.118
Alkali 3122761 | 88.7 [11.3 1.196 2.964 163723 | 90.0 | 10.0 | 0.512 3.161

Peroxide (3042794 86.5 |13.5 1.124 | 2972 157470 | 86.6 | 134 | 0.598 3.150

Reduction [3501279| 99.5 0.5 1.138 2.931 178415 | 98.1 1.9 0.527 3.122
Thermal 3422138 | 973 .7 1.119 2.955 174662 | 96.1 39 0.533 3.197
Photolytic  [3138907| 89.2 ]10.8 1.105 2.906 163240 | 89.8 10.2 | 0.577 3.158
Hydrolysis 3471283 98.7 |1.3 1.166 2.986 178097 | 97.9 2.1 0.519 3.127
0.36 Puz.'ii{.; [20.00
1 Noise+Solvent (5.00) g e
i S E
0.27 % 15.00
] =3 r "
=) 1 3 r 8
< 0.18- q>) 10.00 @
D L [=]
] L i
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‘020 o070 120 17 =220 =270 320 370
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o r
L .
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2 g
2 0.010 € [10.00 '§,
2 [
& 4 g
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st [0.00
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DOI: 10.35629/4494-1104312321 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal Page 319




International Journal of Pharmaceutical research and Applications
) Volume 11, Issue 4, Jul.-Aug. 2026, pp:312-321 www.ijprajournal.com
L
|\

IJPRA Journal

III.  Summary

The present study was undertaken to
develop and validate a simple, rapid, accurate,
precise, and stability-indicating reverse-phase high-
performance liquid chromatographic (RP-HPLC)
method for the simultaneous estimation of
Foslevodopa and Foscarbidopa in bulk drugs and
pharmaceutical dosage forms. A comprehensive
literature survey indicated that only limited
analytical methods have been reported for the
simultaneous estimation of these drugs, emphasizing
the need for a reliable and validated analytical
method.

The method was developed using a Waters
Alliance €2695 HPLC system equipped with a
photodiode array (PDA) detector. Chromatographic
separation was successfully achieved on a Luna
Phenyl Hexyl (250 X 4.6 mm, S5 pm) column using
a mobile phase consisting of Acetonitrile and
Ammonium Formate Buffer (pH 3.0 adjusted
with orthophosphoric acid) in the ratio of 30:70
(v/v). The mobile phase was delivered at a flow rate
of 1.0 mL/min, with an injection volume of 10 pL,
and detection was carried out at 274 nm. Under the
optimized chromatographic conditions, Foslevodopa
and Foscarbidopa were well separated with retention
times of 2.043 min and 3.478 min, respectively,
within a total run time of 5 minutes.

The developed analytical method was
validated in accordance with ICH guidelines for
system suitability, specificity, linearity, accuracy,
precision, robustness, sensitivity, and forced
degradation studies. The method exhibited excellent
linearity over the selected concentration ranges with
correlation coefficients close to unity. Recovery
studies demonstrated percentage recoveries within
the acceptable range of 98-102%, confirming the
accuracy of the method. Precision studies showed
low percentage relative standard deviation (%RSD),
indicating excellent repeatability and intermediate
precision. The developed method also demonstrated
adequate robustness and specificity without
interference  from excipients or degradation
products.

Forced degradation studies were performed
under acidic, alkaline, oxidative, thermal, and
photolytic stress conditions to evaluate the stability-
indicating capability of the method. The degradation
products were well resolved from the analyte peaks,
confirming the specificity and stability-indicating
nature of the developed RP-HPLC method.

Overall, the proposed RP-HPLC method
was found to be simple, sensitive, precise, accurate,
robust, and stability-indicating for the simultaneous

estimation of Foslevodopa and Foscarbidopa in bulk
drugs and pharmaceutical dosage forms. The
method complies with ICH validation requirements
and is suitable for routine quality control analysis,
stability studies, and pharmaceutical research
laboratories.

IV.  Conclusion

The developed HPLC method for the
estimation of selected drugs is simple, rapid,
accurate, precise, robust and economical. The
mobile phase and solvents are simple to prepare and
economical, reliable, sensitive and less time
consuming.The sample recoveries were in good
agreement with their respective label claims and
they suggested noninterference of formulation
recipients in the estimation and can be used in
laboratories for the routine analysis of selected
drugs.Since the system validation parameters of
HPLC method used for estimation of selected drugs
in pureandhaveshown satisfactory, accurate and
reproducibleresults(without any interference of
recipients) as well, it is deduced that the simple and
short proposed methods be most useful for analysis
purpose.The present work concluded that stability
indicating assay method by RP-HPLC was simple,
accurate, precise, and specific and has no
interference with the placebo and degradation
products. Hence these can be used for routine
analysis of Foslevodopa &Foscarbidopa.
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