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ABSTRACT KEYWORDS
Two methods for simultaneous estimation of Aspirin and Ticlopidine Aspirin;
hydrochloride in combination have been developed using 0.1N Ticlopidine hydrochloride;
hydrochloric acid as a solvent. The sample solution was scanned in the Second order derivative;

range 190-400nm at fast speed. The resulted spectrum was converted into
first and second order derivative (using A A=16, scaling factor 100). In
second order derivative spectroscopy Aspirin was measured at 303nm
while Ticlopidine hydrochloride was determined at 288nm. In second
method, amplitudes of first order derivative were measured at 279.2 and
288.2nm and the concentration of Ticlopidine and Aspirin were estimated
by using simultaneous equation method. The linearity ranges for Aspirin
and Ticlopidine hydrochloride were found to be 20-200ug/ml and 100-
700pg/ml respectively at 279.2nm, 288.2nm for first order and 288nm, 303nm
for second order derivative method. The accuracy of the methods was
assessed by recovery studies was found to be 95.95% and 101.49% for
second order derivative method and112.22% and 99.14% for simultaneous
equation method for Aspirin and Ticlopidine hydrochloride respectively.
These methods have been found to be simple, accurate and rapid; does
not require preliminary separation and can therefore be used for routine
analysis of both drugs in quality control laboratories.
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Simultaneous equation.

INTRODUCTION

Aspirin (ASP) chemically is2-(Acetoxy) benzoic
acid, anantipyretic, analgesic, anti-inflammatory, anti-
coagulant, antiplatel et and fibrinol ytic agent, used for
therdlief of fever, achesand painsassociated with many
conditions¥. Thisisa so prescribed to prevent heart
attack or astrokeaswell astoprevent blood clotsand
for blood thinning. Itisofficid inIndian Pharmacopoeia

(IP)3, British Pharmacopoeia(BP)®, and United States
Pharmacopoeia (USP).

Ticlopidinehydrochloride (TCP) chemicaly is5-
(2-Chlorobenzyl)-4, 5, 6, 7-tetrahydrothieno[3, 2-
c]pyridinehydrochloride, used for blood thinning and
toreducerisk of stroke. Itisofficid in British Pharma-
copoeia® and Japanese Pharmacopoeia®.

Ticlopidinehydrochloridein combinationwithAs-
pirinisprescribed to prevent blood clotsand alsoin
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Figure1l: Chemical structure of Aspirin and T|clop|d|ne
hydrochloride

other conditionssuch asblood circulation problemsin
leg or heart diseasd..

Literature survey reved ed that few spectrophoto-
metric methods® 7 and many RPHPLC, SIHPLCI® 9
HPLC- MS* 14 methods have been reported for
Aspirinand Ticlopidinehydrochloride asindividual or
in combination with other drugslike Esomeprazol€'?,
Prasugrel®®, Amlodipine besylateandAtenolol*4,
Metoprolol*®, Methocarbanol*®, Rosuvastatin(*”,
Dipyridamole*®, Clopidrogel Bisulphate and
Atorvastatin cacium®¥, Sdicylsdicyclicacid, Sdicylic
acidin human plasmaand uriné?, paracetamal in phar-
maceutica dosageformsaswell asinbiological fluids.
Spectrophotometric methodslikefirst order derivative,
areaunder curve, ratio derivative spectroscopyhave
been reported for simultaneous estimation of Aspirin
and Ticlopidinehydrochl oride using methanol assol-
vent?Y, The present manuscript describessimple, ac-
curate, precise, rapid and economi ¢ spectrophotomet-
ricmethodsfor s multaneousestimation of ASPand TCP
inmixtureusing 0.1N HCl asasolvent.

MATERIALSAND METHODS

Chemicalsand reagents

ASP and TCP bulk powder werekindly gifted by
AltaLaboratoriesLimited, Raigad andAarti DrugsLim-
ited, Sion, Mumbairespectivey. Ticlid tablets(Tg Phar-
maceutica s) were procured from local pharmacy. Cdli-
brated glasswaresand 0.1 N HClwere used through-
out thework.

Apparatus

A shimadzumoded 1700 (Japan) doublebeam UV/
Visble spectrophotometer with 1 cm matched quartz
cellsconnected to acomputer running UV-Probe 2.32
softwarefor absorbance measurement and treatment
of datawasused dongwithAcculab digital balancefor
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weighing.
Prepar ation of standard stock solutions

An accurately weighed quantity of ASP (100mg)
and TCP(100mg) weretransferred to aseparate 100ml
volumetricflasksand dissolved and dil uted to themark
with 0.1N HCI to obtain standard sol ution having con-
centration of ASP(1000pg/ml) and TCP (1000pg/ml).

TheASPstock solution wasfurther diluted to get con-
centration 200pg/ml.

Method | : Second order derivative method

The standard solutions of ASP and TCP were
scanned separately in the UV region of 190-400 nm
to determinemax of both drugs. Thewavelengths of
absorption of ASP and TCPwere found be 227nm
(Amax), 276nm and 232nm (Amax), 268nm, 275nm,
respectively. The serial dilutions of stock solutions
having concentration 20 t0200ug/ml of ASP and 100
to 800ug/ml of TCP were prepared in 0.1N HCI. All
these sol utionswere scanned inthe UV region of 190-
400 nm at fast speed and the obtained spectrawere
transformed to second order derivative (D?) using
16nm aswavelength difference (AA=16) and 100 as
scaling factor. Theamplitudesof TCP(D?) were mea-
sured at 288nm (zero crossing of ASP) whiletheam-
plitudes (D?) at 303nm were used for measuring ASP
(zero crossing of TCP). Theamplitudes (D?) of the
respective spectrawere plotted against concentrations.
The concentrations of ASPand TCPin sample solu-
tion were determined by solving therespective equa-
tionsgenerated by calibration curves at 208 nm and
303 nm.

C, = 0.0009/ Amplitude (D?) at 288 nm
C,+=0.0011/ Amplitude (D?) at 303 nm

Method I1: Simultaneousequation method

The zero order spectraobtained from serial dilu-
tionsof ASPand TCPweretransformedto first order
derivative (DY) using 16nm aswave ength difference
(AA=16) and 100 as scaling factor. The amplitudes
(DY) of TCP and ASP were measured at 279.2 nm
and 288.2 nm and plotted against concentrations. The
calibration curves were obtained for both ASPand
TCPat both wavelengths. The concentrations of ASP
and TCPin sample sol ution were determined by solv-
ing following s multaneousequations
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C = Aza'yl-Ala'yZ
" ax,ay, -ax,ay,
C = Alaxz _Azaxl
’ ax,ay, -ax,ay,

Where, C, - Concentration of TCP; C -concentration
of ASP; A, A, - Amplitudes (D") of themixture 279.2
nm and 288.2nm respectively; ax ,ax,— Slopes (107)
of calibration curvesof Xat 279.2nmand 288.2nmre-
spectively; ay,,ay,—Slopes (10%) of calibration curves
of Y at 279.2nm and 288.2nm respectively

Validation of the proposed methods

The proposed methodswere validated according
tothelnternationa Conferenceon Harmonisation (ICH)
guidedinesQ2(R1)12,

Precision

Theintraday precision of the proposed methods
was determined by anaysing thethree setsof samples
three times on the same day. Reproducibility of the

methodswere checked by performing the assay three
timesby two different andysts.

Accuracy (Recovery Study)

The accuracy of the method was determined by
calculating recovery of ASPand TCPby the standard
addition method. Knownamountsof standard solutions
of ASP and TCP were added at 50, 100 and 150%
level to pre-quantified samplesolutionsof ASPand TCP.
Theamountsof ASPand TCPwere estimated by both
methods and recovery of standard drugs was cal cu-
lated by subtracting the assay value of sample from
spiked samplevaue. Theexperiment wasrepeated for
threetimesfor both methods.

Linearity and Range

The linearity for the developed methods were
checked by determining correlation coefficient (R?) of
calibration curvesof ASPand TCPover aconcentra-
tion range of 20-200pg/ml and 100-800ug/ml respec-
tively for first and second order derivativeamplitudes.

The range wasdetermined by considering absor-
bance at sel ected wavelengths, Beer’s law limitation
andinstrument conditions.

Limit of detection and Limit of quantification
Thelimit of detection (LOD) and thelimit of quan-
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tification (LOQ) of thedrug werederived by usingthe
following equations

LOD =3.3x o/S, LOQ = 10% o/S;where, c = the
standard deviation of theintercept of calibration curve
and S=dopeof thecalibration curve.

Analysisof ASPand TCPin combined form (Pow-
der)

Accurately weighed 100mg of ASPand 250mg of
TCPweremixed proportionately (in 1: 2.5ratio) and
triturated to fine powder. Accurately weighed 35mg of
themixturewastransferredin 100 ml volumetricflask,
dissolvedinfew ml of 0.1N HCI by sonicating for 15min
and volumewas madeto themark. Thissolution was
filtered usingwhatman filter paper No.41 and thefirst
15ml of filtrate was discarded. Thefiltrated wasmixed
thoroughly and 5ml of thefiltratewasfurther diluted to
50ml with 0.1N HCI. Thissolutionwasscannedinre-
gion of 190-400nm at fast speed using 0.1N HCl as
blank. The obtained spectrum wastransformedtofirst
order and second order using 16 nm as wavelength
difference (AA=16) and 100 as scaling factor. Theam-
plitudes (D* and D?) were measured at respectivewave-
lengths and the concentrations of thetwo drugswere
estimated using equations mentioned in method | and
.

Theanayssprocedurewasrepeated for Six times
and resultsaredepictedintable.

RESULTSAND DISCUSSION

Thestock solution of ASPand TCPwere prepared
inwater and further it was diluted with different sol -
vents like water, methanol, 0.1 N HCI and 0.1 N
NaOH. The satisfactory resultswereobtainedin 0.1 N
HCI; henceit was sel ected as sol vent for devel opment
of simultaneous estimation of ASPand TCPby UV-
Visblespectrophotometry.

The solutionsof ASPand TCPin 0.1 N HCl was
stored for three daysto check the stability of the solu-
tions. The TCP solution wasfound to be stablefor
three dayswhile absorbance of A SPwas started de-
creasing and it wasfound that ASPsolution was stable
for about 1hr.

Theoverlay spectraof ASPand TCPwere studied
carefully (Figure2). Thewave engths of absorption of
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ASPand TCPwerefound be 227nm (Amax), 276nm
and 232nm (Amax), 268nm, 275nm, respectively.
Thezero order spectraof ASPand TCPweretrans-
formed tofirst and second order derivative using vari-
ouswavelengthsdifferenceslike 2nm, 4nm, 8nmand
16nm to get accurate and reproducible zero crossing
for both drugs. Thewavdength differenceof 16nmand
100 scaling factor were showed satisfactory results.
The second order derivative spectraof TCP showed
zero amplitude at 303 nm and A SPwasfound to be of
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zero amplitudeat 288nm (Figure 3). Hencecalibration
curvesfor TCPand A SPwereconstructed by measur-
ingamplitudes(D?) of second order derivetivea 288nm
and 303nm respectively asshownin Figure4 and 5.
Thelinear regression equations obtained from these
curveswere used for calculation of ASPand TCPin
thesamplesolution.

Theoverlay spectraof first order derivativeof ASP
and TCPwerefound to satisfy thecriteriafor simulta-
neous equation method (Figure 6). Hencethecadibra
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Figure5: TiclopidineHCI calibration curve

tion curves of ASPand TCPwere prepared by using
amplitudeof first order derivativeat 279.2nmand 288.2
nm. The concentration of ASP and TCP was deter-
mined using simultaneous equations mentioned in
method II. The values for ax,, ax,, ay, and ay,used
were dopesof regression equation obtained from first
order derivativeof ASPand TCP. Thecdibration curves
for ASPand TCPareasshownin Figure8and 9.
Tosmplify thecal culation, dopeswere cal cul ated
for per cent solution by multiplying with 10%. The ob-
tained values, 76 and 36 were used as ax,and ax,
while 95 and 241were used asay,and ay, va uesre-
spectively. Theresultsof assay of tabletsaregivenin

TABLE 1.

Thevalidation of devel oped method had been car-
ried out for accuracy, precision, linearity, and range.
Theaccuracy was determined by recovery method and

TABLE 1: Resultsof analysisof tablets

Second or der Simultaneous
Drugs derivative method equation method (11)
(1) (n=6) (n=6)
ASP 95.77% 90.69%
TCP 98.25% 95.55%

itwasfound 112.2 % and 95.95 % for ASPand 99.14
% and 101.49 % for TCPfor method | and |1 respec-
tively asgiveninTABLE 2

Precision was determined by intra-day and repro-
ducibility studies. The RSD of these studieswasfound
to belessthan 3% for TCPand found to be about 6 %
for ASP(TABLE 3). Asdiscussed earlier, ASP solu-
tion was stable for about hour, the % RSD for ASP

TABLE 2: Resultsof therecovery studies

Second or der Simultaneous
Level of  yerjvative method  equation method
recovery 0 (i

(%) ASP TCP ASP TCP
50 90.90 100.71 108.99 99.03
100 99.99 103.69 116.85 100.45
150 96.96 99.75 111.80 97.95
Mean 95.95 101.49 112.22 99.14
%RSD 3700 1517 3.337 2.699
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Figure6: First order overlain spectraof Aspirin and TiclopidineHCI
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TABLE 3: Resultsfor precision studies

Stud ASP TCP
y Variability Mean (n=3) RSD Variability Mean (n=3) RSD
O Hr 0.325 O Hr 0.383
Interday 3Hr 0.300 6.093 3Hr 0.365 4.884
6 Hr 0.285 6 Hr 0.345
RODUSINESS Analyst 1 0.323 1215 Analyst 1 0.381 2 465
Analyst 2 0.324 Analyst 2 0.386
wasfound to behigh. Henceinter-day studieswerenot
ACKNOWLEDGMENT

performed. Thereproducibility was anaysed by per-
forming theassay of same sampleby different anaysts
and evaluated on the basis of F and t- test. F-test val-
ueswere calculated as 1.591 and 1.267 for ASPand
TCPrespectively at the degree of freedom 2, 2 and it
wasfoundthat thereisno sgnificant difference between
the precision of theresultsproduced by two analystsat
10% probability (Standard valueis9.00 at 10 % prob-
ability). Thet-test valuesfor ASPand TCPwerefound
as4.97 and 0.195. Thereisno significant difference
among resultsof TCP but significant differencewas
found among theresultsof ASPat degree of freedom 4
and 10% probability (1.533). Thismay bedueto the
degradation of ASPwhilewaiting for analyssmorethan
onehour.

Both the methods were found to belinear in the
range20-200pg/ml and100-800pg/ml for ASP and TCP
respectively. The LOD and LOQ were found to
0.373ug/mland 1.134pg/ml for ASP and 0.760pug/ml and
2.303pg/ml for TCP. (TABLE 4)

Thedeve oped method wasfoundtofast andsmple
for smultaneousestimation of ASPand TCPin combi-
nation.

TABLE 4 : Regression analysis data and summary of
validation parameter of thecalibration curves

First Order Second Order
Parameters Derivative Derivative
ASP TCP ASP TCP
Wavelength (hm)  279.2 2882 303 288
Beers Range 20-200 100-800 20-200 100-800
(ng/mi)
Regression 0.0072 0.036 0.0011 0.0009
equation (y= mx)
Corréation
cocfficient () 09993 09987 09981 09901
LOD (ng/ml) 0.3743 0.7606 0.0471 0.3667
LOQ (ng/ml) 11343 2.3030 1.4285 1.111

TheauthorsthankstoAltaLaboratories Limited,
Ragad andAarti DrugsLimited, Sion, Mumbai for gift-
ing ASPand TCPbulk powder respectively. The au-
thorsalsothank full to Principal and Management Al-
Ameen College of Pharmacy, HosurRoad, Banglore,
for providing necessary infrastructure.

REFERENCES

[1] http://www.mims.com/India/drug/search/
aspirin%20%2B%:20ti clopidine.(sitedon 10/3/2013)
(2013).

Indian Pharmacopoeia; Ministryof health and Family

welfare, New Delhi, 2, (2007).

British Pharmacopoeia; British Pharmacopoeia

Commission Office, London, 2,3, (2009).

United States Pharmacopoeia; 30" Edition, NF-25,

United States Pharmacopeial convention, Rockville,

(2009).

Japanese Pharmacopoei a; 15" Edition, Ministry of

Health, Labour and welfare, (2011).

R.Vijay, K.Govind, D.Kapil, D.Bhavesh, J.Hitendra;

Int.J.Pharm.Tech., 32(2), 23-31 (2010).

R.B.Kakde, A.G.Barsagade, N.K.Chaudhary,

D.L.Kae Asian.J.Res.Chem., 2(1), 345-9 (2009).

R.Vijay, K.Govind, D.Kapil, D.Bhavesh, J.Saudi;

Pharm.J., 19(3), 159-64 (2011).

V.R.Ram, G.JKher, K.L.Dubal, B.L.Dodiya,

A.Pandy, H.S.Joshi; Int.J.Chem.Tech.Res., 3(1),

192-98 (2011).

[10] S.Y.Jeong, S.S.Hyun, H.Y.Seo, S.Y.Kyung,
I.N.Jang, G.S.Sang, Y.C.Joo; J.Bioanal.Biomed.,
3(2), 674-82 (2011).

[11] D.C.B.NeyCarter, D.Gustavo, Mendes, B.Andre,
E.D.O.Sandro, E.B.A.Rafael, D.N.Gilberto;
J.Mass.Spectrum., 39, 1562-69 (2004).

[2]
(3]
[4]

[5]
[6]
[7]
8]
[9]

—— a%a['yttaa[’ CHEMISTRY
A ndian W



228 Simultaneous estimation of Aspirin and Ticlopidine hydrochloride

ACAIJ, 13(6) 2013

Full Peper ——

[12] P.Dipali, P.Nishitkumar, V.Reeta, P.Viral,
S.Chiragsinh, PMitul; J.Pharm.Chem., 4(1), 1763-
9 (2012).

[13] K.J.Deepak, J.Nilesh, V.Jitendra; Int.J.Pharm.Sci.
Res., 4(3), 218-2 (2012).

[14] V.K.Bhusari, S.R.Dhaneshwar; J.Pharm.Bio.
Med.Sci., 17(09), 2321 (2012).

[15] GT.Boyka, Plvanka, Pencheva, T.P.Plamen; Der.
Pharma.Chemica., 4(4), 1512-16 (2012).

[16] M.E.D.Sharaf, M.Eid, A.M.Zeid; Int.J.Pharm.
Ph.Sci., 53(1), 453-61 (2012).

[17] S.Chiragsinh, PNishitkumar; Int.J.Pharm.Bio.Sci.,
3(3), 577- 85 (2012).

[18] A.PRgjput, C.S.Manohar; Int.J.Phar.Ph.Sci., 3(2),
791-97 (2011).

[19] H.O.Kaila, Ambasana, A.K.Shah; Int.J.Chem.
Tech.Res., 3(1), 459-65 (2911).

[20] L.l.Harrison, M.L.Funk; J.Pharm.Sci., 69(11),
1268-71 (2006).

[21] C.GShraddha, R.S.Aditi, C.J.Swati, A.D.Prasanna,
P.C.Vishnu; Int.J.Pharm.Sci.Review.and Res., 3(1),
24 (2010).

[22] International Conference on Harmonization of
Technical Requirements for Registration of Phar-
maceutical sfor Human use, Validation of Analyti-
cal Procedures. Text and Methodology ICH Q2(R1)
Geneva, Switzerland, (2005).

Hnalytical CHEMISTRY o
A Tndéan ﬂoawﬂ/



