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ABSTRACT

A sensitive, selective, precise and stability iatlig (in accordance with ICH guidelines) High-
Performance Thin Layer Chromatographic method dlygsis for Prasugrel was developed, to
resolve drug response from that of their degradatmroducts. The method employed TLC
aluminium plates precoated with silica gel 6&4as the stationary phase. The solvent system
consisted of Dichloromethane: Methanol (9.9:0.1viM)is system was found to give compact
spot for Prasugrel (Rvalue 0.5840.03). Prasugrel was subjected to strest conditions like
acid, alkali, neutral hydrolysis, oxidation, drydteand photo degradation. The spot for product
of degradation was well resolved from the drug. S&&metric analysis of drug was carried out
in the absorbance mode at 254 nm. The linear regoasdata for the calibration plots showed
good linear relationship with’was 0.995 in the concentration range of 300-1506agd. The
result indicates that the drug was susceptible égrddation, to different extent in different
conditions.
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INTRODUCTION

Prasugrel chemically IS 5-[2-cyclopropyl-1-(2-flaphenyl)-2-oxoethyl]-4,5,6,7-tetra
hydrothieno[3,2¢]pyridin-2-yl acetate. It is a member of the thipgdine class of ADP
receptor inhibitors, like ticlopidine and clopidegiThese agents reduce the aggregation
("clumping”) of platelets by irreversibly bindingo tP2Y;, receptors. Prasugrel inhibits
adenosine diphosphate—induced platelet aggregatmne rapidly, more consistently, and to a
greater extent than do standard and higher dosesopidogrel in healthy volunteers and in
patients with coronary artery disease.
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Literature survey revealed trsome analytical methods like LC-MS[1/24ve been reported for
estimation of Prasugrel g HPTLC method was reported for its analysis. leeihe objective
was to develop a simple, sensitive, accurate aacigg method for determination of Prasau

To the best of our knowledge there is no reporhébfor the stability indicating assay methoc
per ICH guidelines, for Prasugrel by HPTLC methédis paper describes a simple, accur
sensitive, economic, simple and validated stabihtjicating HFTLC method for Prasugrel i
the bulk drug.

The drug stability test guidelinf3] Q1A (R2) issued by International Conference
Harmonization (ICH) requires that analytical tesiqedures for stability samples should be fi
validated and the assay shibbe stability indicating. The aim of the presstidy accordingl
was to establish inherent stability of the Prasutm®ugh stress studies under a variety of |
recommended test conditio

EXPERIMENTAL SECTION

Materials

Prasugrelwas provided as a gift sample by Alkem LaboratorMumba. Drug was used
without any further purification. All other reagergquired for experimentatiwas analytical
reagent (AR) grade. Chemicals used for this expartnwere Dichloromethane R grade),
Methanol (AR grade)NaOH (AR grade), HCI (AR grade), and,O, (AR grade). These
chemicals were purchased from-FINE Chemicals.

Instrumentsand chromatographic conditio

Chromaobgraphic separation of drug v performed on TLC plates precoa with silica gel 60
Fz54 (10 cm x10 cm with 25(um layer thickness) purchased from E. Merck, Germdrne
sample was applied onto the plate as a band wrtn¥ width using Camag 100 pl sam
syringe (Hamilton, Switzerland) with a Linomat 5Spépator (Canag, Switzerland). Linee
ascending development was carried out in a twinginoglass chamber (for 10 x 10 ci
Densitometric scanning was performed using Camag 3¢anner 3 in the range of 400 nm
and operated by win CATS software (V 1.4.3, Can

Selection of Detection Wavelen:

After chromatographic developm, bands were scanned over the range 0-400 nm and the
spectra were overlain. It was observed that drugved considerable absorbance at 254 nm
the wavelength of detection was 25¢ selected.

Method development

Method development, for resolution of Prasugreifribs degradation product, was started \
development of ensitogram with neat solvents and combinations blo®form, Toluene
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Methanol, Acetone, and Carbon tetrachloride, DiyletSBulfoxide, Dichloromethane and
Benzene. Finally Dichloromethane: Methanol (9.9 was selected as mobile phase with a
good resolution at {9.58.

Preparation of standard solution

Standard stock solution of Prasugrel was prepayedissolving 25 mg of drug in 25 ml of
methanolto get concentration of 1@@@ml. The solution was then further diluted withthenol

to get working standard solutions of 1@@ml.From thissolution a quantity of 3,6,9,12 difl
pnL was applied on pre-coated silica gel G platalznd of length 4mm at a distance of 10mm
from both x-axisand y-axis. This plate was devetbpe developmentchamber using selected
mobile phase.

Stress Degradation studies:

Degradation under acid catalyzed hydrolytic corutiti

1 ml of working standard solution of Prasugrel@nc. 1000pg/ml was mixed with 1 ml of 0.1
N HCI. The solution was diluted to 10 ml with matbh and kept for 4 hours. Appropriate
volume of resultant solution (12uL) was appliedT&u€ plate and densitogram was developed.
Degradation under alkali catalysed hydrolytic cotnat

1 ml of working standard solution of Prasugrel atle conc. 1000 mcg/ml was mixed with 1ml
of 0.01IN NaOH. The solutions were diluted to 10 with methanol and keptit for 5min
Appropriate volume of resultant solution (12uL) vegeplied on TLC plate and densitogram was
developed.

Degradation under neutral hydrolytic condition

5 ml of working standard solutions of Prasugrekath conc. 1000 mcg/ml were mixed with 5
ml of water. The solutions were diluted to 50 mlthwmethanol and refluxed for 1 hour.
Appropriate volume of resultant solution (12uL) vegeplied on TLC plate and densitogram was
developed.

Degradation under oxidative condition

5 ml of working standard solution of Prasugrel ohc. 1000 mcg/ml was mixed with 5 ml of
30% HO,. The solutions were diluted to 50 ml with methamwmid refluxed for 1 hour.
Appropriate volume of resultant solution (12uL) vegeplied on TLC plate and densitogram was
developed.

Degradation under dry heat

Dry heat studies were performed by keeping drugpsesnin oven (100C) for a period of 6
hours. Samples were withdrawn at appropriate tiigsolved in methanol and diluted to get
100mcg/ml as final concentration. Appropriate voduof resultant solution (12uL) was applied
on TLC plate and densitogram was developed.

Photo-degradation studies

Photolytic studies were also carried out by expesof drug to UV light up to 200 watt
hours/square meter and subsequently to cool flueredight to achieve an illumination of 1.2
million Lux.Hr in photostability chamber (Make : W&onics). Sample was removed form
chamber, weighed, dissolved and diluted get 100micgs final conc. appropriate volume of
resultant solution (12uL) was applied on TLC platel densitogram was developed.

Method Validation
The developed method was validated as per ICH gnetg$4]
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Linearity and Range

The linearity of an analytical procedure is itsliépiwithin a given range) to obtain test results
which are directly proportional to the concentrati@mount) of analyte in the sample, was
studied by analyzing five concentrations of theggdrand process was repeated for five times
each. It was done over the range of 300-1500ng/band

Precision
Precision of the system was evaluated by analyaixgindependent sample preparations
obtained from homogenous sample and % RSD valwsnasat was calculated to determine any
intra-day variation. These studies were also rgukan different days to determine inter-day
variation.

Accuracy

To check accuracy of the method, recovery studere warried out by addition of standard drug
solution to pre-analyzed sample solution at thréferdnt levels 80, 100 and 120 %. Mean
percentage recovery was determined.

Limit of detection and limit of quantitation

The detection limit of an individual analytical jgexlure is the lowest amount of analyte in a
sample, which can be detected but not necessardntdated as an exact value. Based on the
Standard Deviation of the Y-intercept and the Slaj@tection limit (DL) may be expressed as:

33
DL= E—

S
The quantitation limit of an individual analyticatocedure is the lowest amount of analyte in a
sample, which can be quantitatively determined wiiftable precision and accuracy. Based on
the Standard Deviation of the Response and theeSIdpe quantitation limit (QL) may be
expressed as:

100

QL=
S
Where,
o = the standard deviation of the response fordhes$t conc. in the range
S =the slope of the calibration curve.

Specificity

The specificity of the method was ascertained akpgrurity profiling studies. Purity of the drug
peak was ascertained by analyzing the spectrureat gtart, middle and at peak end. The peak
purity was determined on TLC scanner 3 in the raomfg200-400 nm using WinCats software
version 1.4.3.

RESULTSAND DISCUSSION

Development of the optimum mobile phase

TLC procedure was optimized with a view to devetoptability-indicating assay method. The
drug reference standard was spotted on the TLGglahd developed in different solvent
systems. Different mobile phases were tried tolvesBrasugrel from its degradation product.
Best suited mobile phase were found to be Dichlethene: Methanol in the ratio of
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9.9:0.1(v/v). Developed mobile phase resulted solgion for Prasugrel with (858 + 0.03.
Well-defined spots were obtained when the chambes saturated with the mobile phase at
room temperature. The representative densitogramoan in Fig. 1.

Bl b 6 2549 nm

Fig.1 Densitogram of Prasugrmeol ii-nearity
Validation of the developed stability-indicating method:

Linearity

The data obtained in the linearity experiments wasjected to linear-regression analysis. A
linear relationship between peak areas and coratemis was obtained in the range of 300-
1500ng /band with?*r0.995.

Precision

The developed method was found to be precise & tR&D value for repeatability studies was
less than 1%, where as the %RSD for inter-day gi@tiwas higher than that of repeatability
study.

Accuracy
Excellent recoveries were obtained at each leveldoied concentration. The results obtained (n
= 3 for each 80 %, 100 %, 120 % level) indicatesl iean recovery between 98% to 102% for
Prasugrel.

Limit of Detection
The limit of detection as calculated by standamida as given in ICH guidelines was found to
be 286.75ng/band for Prasugrel.

Limit of Quantitation
The limit of Quantitation as calculated by stand&tnula as given in ICH guidelines was
found to be 869ng/band for Prasugrel.

Specificity

The specificity of the method was ascertained kgkpgaurity profiling studies. The peak purity
values were found within limit, indicating the norterference of any other peak of degradation
product, impurity or matrix.
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Degradation pattern observed:

Under alkaline condition 45.84% degradation of Bgasl was observed and 1 peak for
degradation product was observed at=R).34(Fig. 2). Spectra of degradation produdfeds
from that of Prasugrel spectra(Fig. 3).
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Fig.2: Densitogram of Prasugrel after alkaline hydrolysis
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Fig. 3: Overlain UV spectra of Prasugre and hydrolytic degradation product

Under the acidic condition, 62.43% degradation wasd. There is no peak for degradation
product. However, the area for Prasugrel peak edsaed.

In Neutral hydrolysis Prasugrel was not degraddus Thdicates stability of Prasugrel to Neutral
hydrolysis.

In oxidative study, 71.56% degradation was obserVadre is no peak for degradation product
After the dry heat treatment 50% degradation os®geel occurred. No peaks of degradation
were obtained. However, the area for Prasugrel peakreduced.

Degradation of Prasugrel was 22.60% upon exposutévtlight and 23.48% upon exposure to
Fluorescent light (after UV light exposure)in phatability chamber.
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CONCLUSION

Thus Prasugrel appears to be prone to hydrolyterntal and oxidative degradation and should
be protected accordingly. This developed HPTLC mettan be used for stability monitoring of
Prasugrel.
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