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ABSTRACT
Prasugrel, being a potent platelet aggregation inhibitor, is used widely around the world to reduce cardiovascular risks in patients
with stroke, myocardial infarction, and atherosclerosis. The aim of this review firstly to focus on a comprehensive update of
chromatography determination of Prasugrel and its metabolites in human plasma, and in pharmaceutical preparations. It has been
described using TLC, HPLC/MS, RP-HPLC, and UV methods. Secondly to localize the chromatographic conditions for separation and
quantification. This review provides detailed information on separation conditions for Prasugrel alone, with Aspirin, and in the
presence of its related compounds.
Keywords: Chromatography, HPLC, MS, Prasugrel, TLC, UV.

INTRODUCTION

P

rasugrel chemically is 5-[2-cyclopropyl-1-(2-fluorophenyl)-2-oxoethyl]-4,5,6,7-tetra hydrothieno [3,2c] pyridin-2-yl acetate (Figure 1). Its empirical
formula is C20H20FNO3Sand its molecular weight is
373.442 g/mol. Prasugrel is a member of the
thienopyridine class of ADP receptor inhibitors, like
Ticlopidine and Clopidogrel.1 These agents reduce the
aggregation ("clumping") of platelets by irreversibly
binding to P2Y12 receptors. Prasugrel inhibits adenosine
diphosphate–induced platelet aggregation more rapidly,
more consistently, and to a greater extent than do
standard and higher doses of Clopidogrel in healthy
volunteers and in patients with coronary artery disease.2-4
A pharmacodynamic study suggests that acute coronary
syndrome (ACS) patients can be safely switched from
Clopidogrel to Prasugrel and that doing so results in a
further reduction in platelet function after one week.5
When patients receive a loading dose of Prasugrel prior to
switching from Clopidogrel, the reduction in platelet
function occurs within two hours.6

to its active component takes place via rapid hydrolysis by
esterase, followed by a single cytochrome P450 (CYP)
dependent step. The drug’s active metabolite contains a
thiol group that binds to a free cysteine on the
P2Y12 receptor. It is through this mechanism that ADP
binding and activation are irreversibly blocked.

Figure 2: Chemical Structure of the Active Metabolite of
Prasugrel (R-138727)
Prasugrel reduces the tendency of platelets to stick or
clump together by blocking the P2Y12 ADP receptor on
the platelet’s surface. Clumping of platelets can cause
7
clogged arteries and may lead to a heart attack.
Pharmacokinetics of Prasugrel

Figure 1: Chemical Structure of Prasugrel
Because Prasugrel is a pro-drug, it must be converted to
its pharmacologically active form in order for it to exert
effects in the body (Figure 2). The conversion of Prasugrel

Prasugrel's pharmacokinetic profile is summarized in
8
Table 1. Prasugrel is rapidly absorbed and extensively
hydrolyzed to an inactive thiolactone metabolite (R95913) (Figure 2). The thiolactone metabolite is
metabolized by hepatic cytochrome P450 to the active
metabolite R-138727 (Figure 3), which is further
metabolized into another inactive metabolite.9 No drug is
recovered unchanged in the urine. The major route of
elimination of Prasugrel metabolites is renal excretion
(70%), with the remaining metabolites excreted in the
feces; this suggests that Prasugrel is fully absorbed and
metabolized before excretion.8
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without food. For patients weighing less than 60 kg, 5 mg
once daily can be considered. Patients should also take
aspirin (75–325 mg) daily.2,10
Determination of the Active and Inactive Metabolites of
Prasugrel in Human Plasma
Liquid Chromatography/Tandem Mass Spectrometry

Figure 3: Chemical Structure of the Inactive Metabolite of
Prasugrel (R-95913)
Table 1: Pharmacokinetic parameter of R-138727 in
healthy volunteers
a

Parameter

R-138727

AUC0-24h(ng/mL/h)

122

Cmax(ng/mL)

80

t1/2 (h)

3.7

Tmax(h)

0.5

AUC, area under the curve; Cmax, maximum serum concentration; t1/2:
a
Half-life; Tmax: Time to Cmax; Active metabolite of Prasugrel.

Pharmacodynamics of Prasugrel
Prasugrel produces inhibition of platelet aggregation to 520 µM ADP, as measured by light transmission
aggregometry.6 Following a 60 mg loading dose of the
drug, about 90% of patients had at least 50% inhibition of
platelet aggregation by one hour. Maximum platelet
inhibition was about 80%. Mean steady-state inhibition of
platelet aggregation was about 70% following three to
five days of dosing at 10 mg daily after a 60 mg loading
dose. Platelet aggregation gradually returns to baseline
values over five to 9 days after discontinuation of
Prasugrel, this time course being a reflection of new
platelet production rather than pharmacokinetics of
Prasugrel. Discontinuing Clopidogrel 75 mg and initiating
Prasugrel 10 mg with the next dose resulted in increased
inhibition of platelet aggregation, but not greater than
that typically produced by a 10 mg maintenance dose of
Prasugrel alone. Increasing platelet inhibition could
increase bleeding risk. The relationship between
inhibition of platelet aggregation and clinical activity has
10
not been established.
Indication of Prasugrel
Prasugrel is co-administered with acetylsalicylic acid
(ASA), and is indicated for the prevention of atherothrombotic events in patients with acute coronary
syndrome (i.e. unstable angina, non-ST segment elevation
myocardial infarction [UA/NSTEMI] or ST segment
elevation myocardial infarction [STEMI]) undergoing
primary or delayed percutaneous coronary intervention
(PCI).11-13
Dosage and administration
Treatment with Prasugrel is initiated with a single 60 mg
oral loading dose after cardiac catheterization, followed
by a maintenance dose of 10 mg orally once daily, with or

Two fast and sensitive liquid chromatography/tandem
mass spectrometry (LC/MS/MS)-based bioanalytical
assays were developed and validated to quantify the
active and three inactive metabolites of Prasugrel. After
extraction and separation, the analytes were detected
and quantified using a triple quadru-pole mass
spectrometer using positive electro spray ionization. The
validated concentration range for the inactive
metabolites assay was from 1 to 500 ng/mL for each of
the three analytes. Additionally, a 5X dilution factor was
validated. The inter-day accuracy ranged from -10.5% to
12.5% and the precision ranged from 2.4% to 6.6% for all
three analytes. All results showed accuracy and precision
within ±20% at the lower limit of quantification and ±15%
at other levels. The validated concentration range for the
active metabolite assay was from 0.5 to 250 ng/ml.
Additionally, a 10X dilution factor was validated. The inter
batch accuracy ranged from -7.00% to 5.98%, while the
precision ranged from 0.98% to 3.39%. Derivatization of
the active metabolite in blood with 2-bromo-3’methoxyacetophenone immediately after collection was
essential to ensure the stability of the metabolite during
sample processing and storage. These methods have
been applied to determine the concentrations of the
active and inactive metabolites of Prasugrel in human
plasma.14
Electro spray Ionization LC-MS/MS
In this method, a rapid and sensitive liquid
chromatography tandem mass spectrometry method has
been developed and validated for the determination of
the active metabolite (R-138727) of Prasugrel in human
plasma. Because R-138727 contains a thiol group, it
requires stabilization by derivatizing with N-ethyl
maleimide. Commercially available trandolapril was used
as the internal standard (IS). The derivatives of R-138727
and IS were extracted from human plasma using a liquidliquid extraction technique. Chromatography was
performed on a Hypurity C18, 5 µ (50 mm × 4.6 mm, i.d.)
column, with the mobile phase consisting of acetonitrile
and 10 mM ammonium formate (pH 3.0, 50:50 V/V),
followed by detection using mass spectrometry. No
significant endogenous peaks corresponding to R-138727
or IS were detected in the blank human plasma samples
and no significant matrix effect was observed for R138727 and IS in the human plasma samples. The mean
recovery for R-138727 ranged from 90.1 to 104.1%, with
the lower limit of quantification set at 1 ng/ml. Linearity
was established for concentrations in the range of 1.02
500.12 ng/ml, with a coefficient of determination r of
0.9958. The derivatised R 138727 was stable in human
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plasma for 3 months at -20 °C. This method increased the
sensitivity and selectivity, resulting in high-throughput
analysis of R-138727 using trandolapril as the internal
standard in pharmacokinetic and bioequivalence studies,
15
with a chromatographic run time of 3.7 min.
Stereo selective metabolism of Prasugrel in humans
using chiral LC-Tandem Mass Spectrometry
A liquid chromatography-tandem mass spectrometry
method was developed to chromatographically separate
the four stereoisomers of the active metabolite of
Prasugrel, R-138727, in human plasma after derivatization
with bromo-methoxy-acetophenone to stabilize the
molecule. This technique was designed to determine the
relative contribution of each stereoisomer, based on
statistical
analyses
of
each
stereoisomer’s
chromatographic peak areas. The methodology was
validated and used for the analysis of clinical samples in
which R-138727 had been derivatised at the time of blood
collection. This technique can be useful to determine the
ratios of stereoisomers in biological samples (e.g.,
plasma) especially in situations in which authentic
standards of each individual stereoisomer are scarce or
unavailable. In humans, the metabolic formation of R138727 from Prasugrel was found to be stereo selective,
where 84% of R-138727 was present as RS and RR, the
two most pharmacologically potent isomers, whereas the
SR and SS enantiomers accounted for about 16%. The
ratios of the R-138727 stereoisomer’s were consistent
among subjects, regardless of the dose or time of sample
collection or whether the blood was sampled after the
first dose or after 4 weeks of therapy.14,16
Determination of Prasugrel as
Pharmaceutical Dosage Forms

Bulk Drug

from

High-Performance Thin Layer Chromatography (TLC)
The developed HPTLC method was sensitive, selective,
precise and stability indicating (in accordance with ICH
guidelines) for analysis of Prasugrel, to resolve drug
response from that of their degradation products. The
method employed TLC aluminium plates precoated with
silica gel 60 F254 as the stationary phase. The solvent
system consisted of Dichloromethane: Methanol
(9.9:0.1v/v). This system was found to give compact spot
for Prasugrel (Rf value 0.58±0.03). Prasugrel was
subjected to stress test conditions like acid, alkali, neutral
hydrolysis, oxidation, dry heat and photo degradation.
The spot for product of degradation was well resolved
from the drug. Densitometric analysis of drug was carried
out in the absorbance mode at 254 nm. The linear
regression data for the calibration plots showed good
2
linear relationship andR was 0.995 in the concentration
range of 300-1500ng/band. The result indicates that the
drug was susceptible to degradation, to different extent
17
in differentconditions.
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High Performance Liquid Chromatography (HPLC)
A simple, sensitive and precise reverse phase high
performance liquid chromatographic method has been
developed for the estimation of Prasugrel Hydrochloride
in pharmaceutical dosage forms. The mobile phase
consist of buffer (0.02M sodium dihydrogen phosphate,
pH-3
adjusted
with
ortho
phosphoric
acid):methanol:acetonitrile in the ratio of 45:20:35 v/v
delivered at a flow rate of 1.0 ml/min and wavelength of
detection at 220 nm. The retention times of Prasugrel
Hydrochloride was 8.20 min. The developed method was
validated according to ICH guidelines. The result indicates
that the method was found to be simple, rapid, and
accurate and can be adopted in routine analysis of
Prasugrel in formulation.18
Another stability indicating method was simple, rapid and
precise, the method was developed for the quantitative
estimation of Prasugrel hydrochloride in pharmaceutical
dosage form. A chromatographic separation of Prasugrel
and its degradants was achieved with Zorbax XDB C8, 150
x 4.6 mm, 3.5µm analytical column using aqueous
solution of 0.05 M ammonium acetate pH 4.5 with acetic
acid-acetonitrile (40:60 v/v). The instrumental settings
include flow rate of 1.0 ml/min, column temperature at
30°C and detector wavelength of 254 nm using a
photodiode array detector. Theoretical plates for
Prasugrel were 7023. Tailing factor for Prasugrel was 1.11.
Prasugrel was exposed to thermal, photolytic, hydrolytic
and oxidative stress conditions, and the stressed samples
were analyzed by the proposed method. Peak
homogeneity data of Prasugrel was obtained using
photodiode array detector in the stressed sample
chromatograms, which demonstrated the specificity of
the method for the estimation in presence of degradants.
The described method showed excellent linearity over a
range of 10–300 µg/ml for Prasugrel. The correlation
coefficient was 0.999. The relative standard deviation of
peak area for six measurements was always less than 2%.
Overall, the proposed method was found to be suitable
and accurate for quantitative determination and stability
19
study of Prasugrel in pharmaceutical dosage form.
In other method, the HPLC separation was carried out by
reverse phase chromatography on inertsil ODS-3V column
(5µm; 250x4.6mm) with a mobile phase composed of
0.02M potassium dihydrogen orthophosphate, 0.02M
dipotassium hydrogen orthophosphate in water:
Acetonitrile (30:70 v/v) in isocratic mode at a flow rate of
1ml/min. The detection was monitored at 210nm. The
calibration curve for Prasugrel was linear from 100 to
600ng/ml. The interday and intraday precision was found
to be within limits. The proposed method has adequate
sensitivity, reproducibility and specificity for the
determination of Prasugrel in bulk and its tablet dosage
forms. LOD and LOQ for Prasugrel were found to be 0.25
µg/ml and 0.75 µg /ml respectively. Accuracy (recoveries:
99.8-101.2%) and reproducibility were found to
satisfactory. The proposed method is simple, fast,
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accurate and precise for the simultaneous quantification
of Prasugrel in dosage form, bulk drugs as well as for
routine analysis in quality control.20
A new reverse-phase liquid chromatographic (RP-LC)
method was developed for the assay of Prasugrel in bulk.
The Chromatography was performed on Kromasil C18
column. The eluted compounds were monitored by UV
detection at 257nm using mobile phase methanolpotassium dihydrogen orthophosphate (pH 2.2; 10mM)
(70:30, v/v). The method was statistically validated for
linearity, accuracy, precision and repeatability. The
linearity of Prasugrel was demonstrated in concentration
range 15-75µg/ml. The limit of detection and quantitation
were 10 and 50ng/ml, respectively. The method
developed was precise, accurate and specific for
21
estimation of Prasugrel in bulk.
Other methods were developed to determine Prasugrel in
the presence of its impurities; the first method describes
the development of reverse phase HPLC method for
Prasugrel hydrochloride in the presence of impurities and
degradation products generated from the forced
degradation studies. The drug substance was subjected to
stress conditions of hydrolysis, oxidation, photolysis and
thermal degradation. The degradation of Prasugrel
hydrochloride was observed under neutral, acid, base and
oxidation environment. The drug was found more
sensitive to basic condition. Successful separation of the
drug from the process related impurities and degradation
products were achieved on Gemini C18 (250 x 4.6 mm) 5
µm particle size column using reverse phase HPLC
method. The isocratic method employed with a mixture
of buffer and (10%v/v water in acetonitrile) mixture of
ratio 30:70, respectively. Potassium dihydrogen
orthophosphate (0.05M) is used as buffer. The HPLC
method was developed and validated with respect to
linearity, accuracy, precision, specificity and robustness,
which is useful for the routine determination of Prasugrel
hydrochloride.22
The second method used a gradient reverse-phase high
performance liquid chromatographic (RP-HPLC), the
method was developed and validated for the
determination of Prasugrel hydrochloride and its related
substances. The chromatographic separation of Prasugrel
from its seven related substances and degradation
products achieved on Sunfire C18, 5µm (250x4.6mm)
column temperature maintained at 45°C with a mobile
phase A: 0.1% v/v orthophosphoric acid in water and
mobile phase B: 0.1% v/v orthophosphoric acid in
acetonitrile. The flow rate was 1.0 ml/min, and the
detection wavelength was 220nm. The developed
method was validated for specificity, forced degradation
studies, sensitivity (LOD and LOQ), linearity, precision
(system precision, method precision and intermediate
precision), accuracy, stability of standard and sample
solutions and robustness. The method was linear with a
concentration range of 0.085-3.218µg/ml with correlation
coefficients more than 0.9997 for Prasugrel and its
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related substances. The method recoveries obtained
ranged between 96.4% -101.1% for LOQ levels and 94.7%103.3% for remaining levels. The method was found to be
specific, linear, sensitive, precise, rugged, accurate, robust
23
and stability indicating in nature. For details see Table 2.
Ultra-Violet and Colorimetric Spectroscopy (UV/VIS)
A simple and cost effective colorimetric method is
described for the determination of Prasugrel in pure form
and in pharmaceutical formulations. The determination of
the drug in pharmaceutical formulations is based on the
drugs redox reaction with Folin-Ciocalteu reagent (Phenol
reagent). The linearity range for Prasugrel of blue
chromogen produced at wavelength of detection 725 nm
was obtained as 10–50 µg/ml. The linear regression
equation obtained by least square regression method,
was Y=0.0173.X – 0.1671, where Y is the absorbance and
X is the concentration (in µg/ml) of pure drug solution.
The absorbance was found to increase linearly with
increasing concentration of Prasugrel, which is
corroborated by the calculated correlation coefficient
value of0.999. The limit of detection and limit of
quantification was found to be 1.6145µg/ml and 4.8925
µg/ml, respectively. The validity of the described
procedure was assessed. Statistical analysis of the result
has been carried out revealing high accuracy and good
precision. The proposed method was successfully applied
to the determination of Prasugrel in pharmaceutical
formulations without any interference from common
recipients.24
Another simple, economical, precise, reliable and
reproducible Visible Spectrophotometric method was
developed for the estimation of Prasugrel. The developed
method is based on formation of chloroform extractable
complex of Prasugrel with Bromocresol green which
shows absorbance maximum at 418nm.The absorbanceconcentration plot is linear over the range of 1001000µg/ml. The different experimental parameters
affecting the development and stability were studied
carefully and optimized. Results of analysis for the
method were validated statistically and by recovery
25
studies.
A simple, accurate, precise, specific and highly sensitive
method for the determination of Prasugrel present in
pharmaceutical dosage forms. The method is validated
for the determination of Prasugrel in bulk and tablet
dosage form. The solvent used is 0.1N HCl and the λmax or
the absorption maxima of the drug was found to be 249
nm. A linear response was observed in the range of 150µg/ml with a regression coefficient of 0.9993. The
method was then validated for different parameters as
per the ICH guidelines. This method can be used for the
determination of Prasugrel in quality control of
26
formulation without interference of the excipients.
Three simple, precise and accurate Spectrophotometric
methods were developed for the estimation of Prasugrel
in pharmaceutical formulations. Prasugrel exhibits
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maximum absorbance (λmax) at 254.0 nm (Method A). In
Beer-Lambert’s law in the concentration range of 1-50
Method B (D1) is a first derivative method showing
µg/ml in all the three methods. The methods were
minima at 272 nm and Method C is an Area under Curve
validated and can be successfully applied to estimate
27
(AUC) method (244.0-264.0 nm). The drug obeys the
Prasugrel in pharmaceutical dosage forms.
Table 2: Summary of chromatographic Conditions used in HPLC methods
Column

Mobile Phase

Elution

Flow Rate
(ml/min)

Temp.
(°C)

Retention
Time (min)

LOQ

Detection

Ref.

GraceSmart C18
(150X4.6mm,5µm)

(0.02M sodium dihydrogen
phosphate, pH=3), methanol,
acetonitrile

(45:20:35)
v/v
Isocratic

1.0

Amb.

8.20

ND

UV
220nm

[18]

Zorbax XDBC8,
(150X4.6mm,3.5µm)

(0.05 M ammonium acetate
pH=4.5):acetonitrile

(40:60)
v/v
Isocratic

1.0

~ 6.8

0.364
µg/ml

UV
254 nm

[19]

Inertsil
ODS-3V
(250X 4.6mm, 5µm)

0.02M potassium
dihydrogenphosphate, 0.02M
dipotassium hydrogen
phosphate:
Acetronitrile

(30:70)
v/v
Isocratic

1.0

Amb.

10.59

0.75
µg/ml

UV
210nm

[20]

Kromasil C18,
(250X4.6 mm, 5µm)

Methanol:10mM potassium
dihydrogen orthophosphate
pH =2.2

(70:30)
v/v
Isocratic

1.0

Amb.

5.35

50
ng/mL

UV
257nm

[21]

Kromasil C18,
(100X 4.6mm; 5µm)

Methanol:potassium
dihydrogen phosphate, pH=2.1

(70:30)
v/v
Isocratic

0.8

Amb.

1.9

ND

UV
220nm

[31]

Xterra C18,
(250X4.6 mm, 5 µm)

0.03M K2HPO4,
pH=3.2: Acetonitrile

(25:75)
v/v
Isocratic

1.0

Amb.

4.762

7.5
µg/ml

UV
210 nm

[32]

C18
(150X4.6 mm, 5 µm)

Acetonitrile: Trifluroacetic acid

45:55%
v/v
Isocratic

1.0

Amb.

3.36

10.03
µg/ml

UV
252
nm

[33]

C18
(250X4.6 mm, 5µm)

Methanol: Acetonitrile

(90: 10)
v/v
Isocratic

1.0

Amb.

3.78

1.69
µg/ml

UV
240 nm

[34]

Luna C18
(150X4.60mm, 5µm)

Acetonitrile:0.05M ammonium
acetate buffer(pH=4.5)

(75:25 )
v/v
Isocratic

0.6

25

8.72

ND

245 nm

[30]

Sunfire C18
(250X4.6mm, 5µm)

A: 0.1% v/v H3PO4acid in water
B: 0.1% v/v H3PO4acid in
acetonitrile.

Gradient

1.0

45

22

0.204
µg/ml

UV
220 nm

[23]

Xterra C18,
(150X4.6 mm, 5 µm)

KH2PO4,
pH=3 : Acetonitrile

(40:60)
v/v
Isocratic

1.0

Amb.

2.216

0.2
µg/ml

UV
210 nm

[35]

30

Amb. : Ambient temperature; ND: Not Detected; Temp.: Temperature; Ref.: Reference.

Determination of Prasugrel and Aspirin combination in
dosage forms
Two new, simple, accurate, precise and reproducible UV
Spectrophotometric methods have been developed and
validated for the simultaneous determination of Prasugrel
and Aspirin in their combined dosage forms. Method- I is
based on simultaneous equation method using two
wavelengths, 254 nm (λmax of Prasugrel) and 276 nm (λmax
of Aspirin). Method - II Q‐absorption ratio method using
two wavelengths, 274.7 nm (Isoabsorptive point) and 254
nm (λmax of Prasugrel). Methanol was the solvent used in

all methods. This method obeyed Beer’s law in the
concentration range of 5-60 µg /ml for Prasugrel and 20140 µg/ml for Aspirin. All methods were validated
statistically and recovery studies were carried out. Hence,
the described methods can be successfully applied in
quality control of combined pharmaceutical dosage
forms.28
Another article described two simple, accurate, and
precise UV derivative Spectrophotometric methods for
the simultaneous determination of Prasugrel and Aspirin
in synthetic mixture form have been developed. The first
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method involves measurement of second order derivative
spectra of Prasugrel and Aspirin. The zero crossing
wavelengths 267.62nm and 252.40 nm were selected for
estimation of Prasugrel and Aspirin, respectively. In the
second method, the first order derivatives of ratio spectra
were calculated and used for the determination of
Prasugrel and Aspirin by measuring the peak intensity at
268 nm and 290 nm, respectively. The methods were
validated as per the ICH guideline Q2 (R1). Beer’s lawis
followed in the range of 5–45 g/ml for Prasugrel and 25–
150 g/ml for Aspirin by second order derivative method
and 6–22 g/ml for Prasugrel and 45–165 g/ml for
Aspirin by ratio first order derivative method. The
recovery studies confirmed the accuracy of the methods.
Relative standard deviations for repeatability and interand intraday assays were less than 2%. Hence, the
described derivative Spectrophotometric methods are
simple, accurate, precise, and excellent alternatives to
sophisticated chromatographic techniques and can be
potentially used for the simultaneous determination of
Prasugrel and Aspirin in combined dosage forms.29
A new RP-HPLC method has been developed and
validated to determine Aspirin and Prasugrel in synthetic
mixture form. The method was simple, reliable, rapid,
precise, sensitive. Chromatographic separation achieved
isocratically on Luna C18 column (5µm, 15×4.60mm) and
acetonitrile: 0.05M ammonium acetate buffer (pH 4.5) in
the ratio of 75:25 (v/v) as the mobile phase, at a flow rate
of 0.6 ml/min. Detection was carried out at 245 nm.
Parameters such as linearity, precision, accuracy,
recovery, specificity and ruggedness are studied as
reported in the ICH guidelines. The retention times for
Aspirin and Prasugrel were found to be 2.25±0.5 and
8.72±0.5 min, respectively. Linearity for Aspirin and
Prasugrel was in the range of 75-375 g/ml and 1050µg/ml, respectively. The mean recoveries obtained for
Aspirin and Prasugrel were 99.58 and 99.48 %
respectively and RSD was less than 2. The correlation
coefficients for all components are close to 1. Developed
method was found to be accurate, precise, selective and
rapid for simultaneous estimation of Aspirin and
30
Prasugrel.
CONCLUSION
A few methods for determination of Prasugrel or its
metabolites have been reported. Some HPLC assay
methods were also used to monitor Prasugrel. Methods
For the analysis of active and inactive metabolites of
Prasugrel in plasma has also been reported. Some articles
related to the determination of Prasugrel alone or in
combination with Aspirin in pharmaceutical dosage forms
has been mentioned. Other articles reported HPLC
methods for determination of Prasugrel in the presence
of its related compounds.
REFERENCES
1.

Baker WL, White CM, Role of Prasugrel, A Novel P2Y12
Receptor Antagonist, in the Management of Acute

ISSN 0976 – 044X

Coronary Syndromes, American Journal of Cardiovascular
Drugs, 9(4), 2009, 213-229.
2.

Wiviott SD, Braunwald E, McCabe CH, Prasugrel versus
Clopidogrel in patients with acute coronary syndromes, N
Engl J Med, 357(20), 2007, 2001–2015.

3.

Food and Drug Administration (United States). "FDA
Announces New Boxed Warning on Plavix: Alerts patients,
health care professionals to potential for reduced
effectiveness", Press release, Retrieved March 13, 2010.

4.

"FDA Drug Safety Communication: Reduced effectiveness
of Plavix (clopidogrel) in patients who are poor
metabolizers of the drug", Drug Safety and Availability,
Food and Drug Administration (United States), March 12,
2010.

5.

Angiolillo DJ, Saucedo JF, DeRaad R, Increased platelet
inhibition after switching from maintenance Clopidogrel to
prasugrel in patients with acute coronary syndromes, J Am
CollCardiol, 56, 2010, 1017-1023.

6.

O'Riordan M, Switching from Clopidogrel to Prasugrel
further
reduces
platelet
function,
2011,
http://www.theheart.org.

7.

Lauri D, Cerletti C, deGaetano G, Amplification of primary
response of human platelets to platelet-activating factor:
Aspirin-sensitive and aspirin-insensitive pathways, J Lab
Clin Med, 105, 1985, 653.

8.

Farid NA, Smith RL, Gillespie TA, The disposition of
prasugrel, a novel thienopyridine, in humans, Drug
MetabDispos, 35, 2007, 1096–1104.

9.

Gurbel PA, Tantry US, Prasugrel, a third generation
thienopyridine
and
potent
platelet
inhibitor, CurrOpinInvestig Drugs, 9, 2008, 324–336.

10. Effient (Prasugrel Tablets), highlights of prescribing
information. Available at: http://pi.lilly.com/us/effient.pdf
11. Antman EM, Cohen M, Bernink PJ, The TIMI risk score for
unstable angina/non-ST elevation MI: a method for
prognostication and therapeutic decision making, JAMA,
284(7), 2000, 835-842.
12. Antman EM, Wiviott SD, Murphy SA, Early and late benefits
of prasugrel in patients with acute coronary syndromes
undergoing percutaneous coronary intervention: a TRITONTIMI 38 (Trial to Assess Improvement in Therapeutic
Outcomes by Optimizing Platelet Inhibition with PrasugrelThrombolysis In Myocardial Infarction) analysis, J Am
CollCardiol, 51(21), 2008, 2028-2033.
13. Bassand JP, Hamm CW, Ardissino D, Boersma E, Budaj
A, Fernández-Avilés
F, Fox
KA, Hasdai
D, Ohman
EM, Wallentin L, Wijns W, Guidelines for the diagnosis and
treatment of non-ST-segment elevation acute coronary
syndromes. The Task Force for the Diagnosis and
Treatment of Non-ST-Segment Elevation Acute Coronary
Syndromes of the European Society of Cardiology,
European Heart Journal, 28, 2007, 1598–1660.
14. Farid NA, McIntosh M, Garofolo F, Wong E, Shwajch A,
Kennedy M, Young M, Sarkar P, Kawabata K, Takahashi M,
Determination of the active and inactive metabolites of
prasugrel
in
human
plasma
by
liquid
chromatography/tandem mass spectrometry, Rapid
Commun Mass Spectrom., 21(2), 2007, 169-179.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

185

© Copyright pro

Int. J. Pharm. Sci. Rev. Res., 28(2), September – October 2014; Article No. 32, Pages: 180-186

ISSN 0976 – 044X

15. Lukram O, Zarapkar M, Kumar Jha C, Parmar S, Tomar KS,
Hande A, Drug Test Anal, 4(2), 2012, 158-166.

Pharmaceutical, Biological and Chemical Sciences, 2(3),
2011, 426-430.

16. Enaksha RW, Ye T, Kenneth JR, Elizabeth MV, Govinda JW,
Atsushi K, Nagy AF, Stereo selective Metabolism of
Prasugrel in Humans Using a Novel Chiral Liquid
Chromatography-Tandem Mass Spectrometry Method,
Drug metabolism and disposition, 35(6), 2007, 917-921.

26. Kumar AA, LaxmiramM, Kumar BB, Swamy G, Das R, Sankar
DG, Spectrometric determination of Prasugrel in bulk and
in its pharmaceutical formulation by UV method,
PHARMANEST - An International Journal of Advances in
Pharmaceutical Sciences, 2(1), 2011, 55-57.

17. Borole TC, Mehendre R, Damle MC, Bothara KG,
Development and validation of stability indicating HPTLC
method for determination of Prasugrel, J. Chem. Pharm.
Res., 2(4), 2010, 907-913.

27. Jena FM, Ravi BVV, Viriyala RK, Annapurna MM, Bisht SPS,
Validated New Spectrophotometric Methods for the
Estimation of Prasugrel in Bulk and Pharmaceutical Dosage
Forms, PharmacieGlobale (IJCP), 2011, 2(6).

18. Srikanth I, Sharmila P, Vijayabharathi K, Raju M,
LakshmaNaik M, Nagarjuna K, A Validated Reverse Phase
HPLC method for the estimation Of Prasugrel
Hydrochloride In pharmaceutical Dosage Forms, JITPS, 2(5),
2011, 140-148.

28. Patel SM, Patel CN, Patel VB, Development and Validation
of Spectrophotometric Methods for Simultaneous
Estimation of Prasugrel and Aspirin in Tablet Dosage Form,
Am. J. PharmTech Res, 2(3), 2012.

19. Vinod KA, Chabutai SP, Saroj BB, Sanjay BU, Rajendra PM,
Rajesh BN, Mahadev GL, Rajendra PP, Stability-Indicating LC
Method for the Determination of Prasugrel Hydrochloride
in Pharmaceutical Dosage Form, Sci Pharm, 80, 2012, 379–
391.
20. Ishaq BM, Prakash KV, Mohan GK, Development and
validation of HPLC method for determination of Prasugrel
in bulk and its pharmaceutical formulation, J. Chem. Pharm.
Res., 3(4), 2011, 404-409.
21. Parmar SJ, Patel BA, Jain AP, Development and Validation
of RP-HPLC Method for Prasugrel, Journal of Chemical and
Pharmaceutical Research, 4(7), 2012, 3373-3376.
22. Venugopal S, Kalpana S, Jagadishbabu A, Upendra MT,
Devanna N, Development And Validation Of Reverse Phase
HPLC Method For The Determination Of Impurities In
Prasugrel Hydrochloride, International Journal of
PharmTech Research, 4(4), 2012, 1407-1416.
23. Reddy KCS,Kothapalli SRP, Vundavilli JK, Sreenivas N,
Sharma HK, Mukkanti K, Development and Validation of
Stability Indicating Reverse-Phase HPLC Method for The
Determination of Prasugrel Hydrochloride and Its Related
Substances, IJPSR, 5(3), 2014, 919-927.
24. Bagga P, Salman Khan M, Siddiqui MH, Mahmood T,
Siddiqui HH, Colorimetric Estimation of Prasugrel in Bulk
and Pharmaceutical Formulations, International Journal of
Current Research, 3(11), 2011, 418-420.
25. Harshini B, Alekhya SVR, Manasa G, Vanitha Prakash K,
Extractive Spectrophotometric Estimation Of Prasugrel In
Pharmaceutical Formulation, Research Journal of

29. Shahabuddin NA, Mehul NP, Prakash BK, Bhavna AP,
Shraddha JP, Simultaneous Determination of Prasugrel and
Aspirin by Second Order and Ratio First Order Derivative
Ultraviolet Spectrophotometry, Journal of Spectroscopy,
2013, Article ID 705363, 7 pages.
30. Deepak KJ, Nilesh J, Jitendra V, RP-HPLC Method for
Simultaneous Estimation of Aspirin and Prasugrel in Binary
Combination, International Journal of Pharmaceutical
Sciences and Drug Research, 4(3), 2012, 218-221.
31. Viralkumar JM, Prashant LP, Development and Validation of
Analytical Method for Estimation of Prasugrel
Hydrochloride in Bulk and in Pharmaceutical Formulations,
Int J Pharm Bio Sci, 3(4), 2012, 292–298.
32. Ravi PP, Sastry BS, Prasad YR, Raju NA, Estimation of
Prasugrel in Tablet Dosage Form By RP-HPLC, Int. J Chem.
Res., 2(3), 2011, 3436.
33. RK Rajendiran, VKSekar, BD Namadevan, JK Annamalai,
SDevarajan, UV-Spectrophotometric and RP-HPLC Methods
for The Estimation of Prasugrel Hydrochloride in Bulk and
Tablet Formulation, Int. J Pharm. Pharm. Sci., 6(1), 2014,
220-225.
34. Darshali SD, Bharati SB, Sanjay GW, Stability Indicating
Method for Quantitation of Prasugrel Hydrochloride in
Presence of Its Degradation Products, International Journal
Of Pharmacy & Technology, 4(3), 2012, 4711-4720.
35. Kumar SA, Seshagiri Rao JN, Jhansi K, Madhuri SJ, Prasad
TSR, Development and Validation of RP-HPLC Method for
the Estimation of Prasugrel in Bulk as Well in
Pharmaceutical Dosage Form, Int. J. Pharm, 4(3), 2103,
254-257.

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

186

© Copyright pro

