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ABSTRACT

A sensitive, specific, precise and cost effective High Performance Liquid Chromatographic method of analysis for
aspirin in presence of its degradation productsis devel oped and validated.

Keywords. Aspirin, HPLC, UV detector.

INTRODUCTION

Aspirinl (2-acetoxybenzoic acid) is analgesic antipgretic. Aspirin also inhibits platelet aggreigat Its mode of
action as an anti inflammatory and antirheumatiendagmay be due to inhibition of synthesis and eaf
prostaglandin. Aspirin appears to produce analgegi&irtue of both peripheral and CNS effect. Aspiinhibit
platelet aggregation by irreversible inhibition platelet cyclooxygenase and thus inhibits the gmimr of
thrombooxygenase A2 powerful inducer of platelegragation and vasoconstriction.

There are many methods reported for determinatiaspirin in individual and combined dosage fornz, WPLC
2,3,4,5,6, spectrophotometric 7, RP-HPLC 8,9, RBusetial injection chromatography(RP-SIC)10.Litarat
survey suggest that there are analytical methodPC for the estimation of aspirin, but the repdrteethod for
aspirin estimation have some disadvantages suchoas retention time peak tailing. In present stualy{PLC
method has been developed and validated with adgardf the retention time, cost reduction, shagkgend low
solvent consumption.

EXPERIMENTAL SECTION

I nstrumentation:
Waters 2487 gradient HPLC system with auto-sangtelr column oven (Water Alliance) was used. Semarathd
quantization was done on Hypersil BDSC18 (100 xrm6 511) column.

Chromatographic Condition:

The mobile phase was prepared by mixing sodiumratédouffer (pH 2.5), acetonitrile and isopropydaiol in the
ratio of 85:1:14 %.The mobile phase was filterethg®.45 um Nylon filter and degassed in a sonicéto 10
minutes. The flow rate was 1.5 ml.mihColumn was maintained at 2&8. The injection volume to carry out the
chromatography was set at 20ul. Under these conditaspirin eluted at 4.6 minute. The total ruretiwas 30
minutes.
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M ethod Development:

Chromatographic separation of the active, relateldstnces and its degraded products was achievegl ai8DS
Hypersil C18column (100 mm x 4. 6mm) 5um stainiste®l column. The mobile phase was prepared byngixi
buffer pH (2.5), acetonitrile and isopropyl alcolthe ratio of 85:1:14 %.

Standard and working solution:

Standard solution of aspirin was prepared at theceatration of 50pg ml-1 dissolving appropriatedoant of
standard in the mobile phase. This standard solu#as used to quantify active and final productr Hee
preparation of sample solution, 20 tablets werenednd weighed individually. Average weight wasukdted and
finely powdered. Appropriate portion of this powasuivalent to 50 mg of aspirin was weighed anddferred to a
100 ml volumetric flask. This was dissolved in 70011% orthophosphoric acid by sonicating for 26 rmhd made
up to the volume. 5 ml of above solution was pgtinto 50 ml volumetric flask and volume made by
0.1%orthophosphoric acid and acetonitrile (50:50/9.Filtered through a 0.45um membranker.

M ethod Optimization

Effect of pH:

The effect of pH on the chromatographic behaviothef drug was studied by varying pH of sodium pdomate
buffer to 2.3, 2.5, and 2.7. 15% acetonitrile wasclin respective buffer at flow rate ofl.5ml/min.

Effect of stationary phase:
The chromatogram was recorded using following colunBDS C18 (250 x 4.6 mm) 5um BDS C18 (100 x 4.6
mm) 5um

Effect of solvent rate:
Different solvent namely methanol, tetrahydrofueamd mixture of tetrahydrofuran and methanol (1ri§0% of
sodium per chlorate buffer were used. Flow rate Wwasnl/min.

Effect of mobile phaseratio:
The chromatogram was recorded by using mobile pbas&ining 35%, 25%, and 15% of acetonitrile idigm
per chlorate buffer.
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Structure of Aspirin

Method Validation
Method validation was done as per ICH guidelined®Pbnd accordingly the parameter evaluated wek@éarity
2. Precision 3. Reproducibility 4. Specificity 5c@uracy 6. System suitability

Linearity:

The linearity of analytical procedure is its alyiligwithin given range) to obtain test results whiate directly
proportional to concentration in sample. This waglies by analyzing ten concentrations within thege of 12.5
pg/ml to 75 pg/ml solutions of aspirin correspomdin about 25% to 150% of target concentration.rdpf was
plotted in pg/ml on X axis versus response on ‘6.axi

Precision:
The precision of analytical procedure express tlbeeness of agreement (Degree of scatter) betweses sof
measurement obtained from multiple sampling ofstime homogeneous sample under prescribed condition.

Specificity:

A study to establish the interface of tablet remips (placebo) was conducted and assay was pedasmelacebo
in triplicate equivalent to about the weights ot thlacebo in portion of the test method as per nigthod.
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Chromatogram shows no peaks at the retention tinaspirin, this indicates that recipients usedhia tormulation
do not interfere in the estimation of aspirin.

Accuracy:

The accuracy of the analytical procedure expresshiiseness of the agreement between the valuédn abiepted
either as conventional true value or accepted eafar value and the value found. A study recovergspirin from
spiked placebo was conducted. Samples were prepgredxing placebo, with aspirin raw materials agent to
50%, 75%, 100%, 125% and 150% of target conceatrattample solution were prepared in triplicate dach
spike level and assayed per method.

System Suitability:

System suitability is defined as, the checking ydtem, before or during analysis of unknowns, toasystem
performance. A data from five injection of systemegssion (50ug/ml) were utilized for calculatingssym
suitability parameter like %RSD, Tailing factor,datheoretical plates. BDS HypersilC18 column (256 m 4.
6mm) 5um was used as stationary phase. The mob#dsepconsist of acetonitrile, 2.5 pH buffer soltend
isopropyl alcohol in the ratio of 14:85:1 respeelw275nm was detection wavelength. Flow rate was
1.5ml/min.Column run for 10 min at temperature 0E.

RESULTSAND DISCUSSION

Effect of pH:

The retention time of aspirin was decreased agplthef mobile phase increased. This may be duertaéal state of
aspirin at higher pH. From the table 1 it can bteddhat pH 2.5 buffer gave less retention time wbempared to
pH 2.7.Although pH 2.3 buffer gave optimum retentime, it was not selected as this pH the efficieand
column life are adversely affected.

Effect of the stationary Phase:

On BDS Hypersil C18 column (10 cm x 4, 6mm i.e.pBuaspirin eluted with desirable retention and s\etrical
peak. For the study Hypersil C18 column (10 cm 8mm i.e., 5um) was selected because of its logg@mnenetric
factor when compared to other column. Also C18 wwis are hydrophobic in nature enhances the retetitice
with added advantages of more column stability.

Effect of solvent strength:

Different solvent like methanol acetonitrile, inffar (pH 2.5) were used at flow rate of 1.5 ml/midhen methanol
was used, peak broadening was observed along hétthigh back pressure. With the methanol and wagak

tailing was observed. For the present study, 14étoadrile and 1% isopropyl alcohol in buffer pHb2vas selected
because it gave good separation.

Effect of Ratio of mobile phase:

The proportion of acetonitrile and buffer (pH 20670:30, 45:55, 35:65 and acetonitrile, buffer pisapyl alcohol in

14:85:1% vl/v ratio was used as mobile phase. Theilemphase ratio of 70:30, 45:55 and35:65 when gse@ low
retention time with subsequent reduction in capafeittor, from which it's difficult to distinguisthe aspirin peak
from early eluting impurities. At 14:85:1 % v/v i@tof acetonitrile and sodium per chlorate buffpH(2.5),

isopropyl alcohol, a symmetrical peak eluted auadz.0 min with good capacity factor and it wasstdd as for
further studies.

Effect of Flow rate:

1.5 ml/min flow rate gave symmetrical peak with g@ble capacity factor. For the present study [rBim was
selected on the basis of less retention time, goeak shape, Acceptable back pressure and bettarasiep of
impurities from drug. At flow rate of 1.3 ml/min gle broadening was observed and peak shape waslaregith
peak broadening at flow rate 1.7ml/min.
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HPL C Assay method validation

Specificity:

Assay was performed on placebo in triplicate edemato about the weights of placebo in portion tet
preparation as per test methods. Chromatogramisicéipo solution showed no peaks at the retentioe &f aspirin
and its degradation product. This indicates théprests used in formulation do not interfere in #&imation of
aspirin.

Interference with the degradation products
The aspirin peak was well resolved from the degiaidepurities. The peak purity test of aspirin aé tstress
condition had revealed that the method was staliiliticating and specific.

Solution stability:

A solution of aspirin (50pg/ml) was prepared andrest at room temperature for 24 hrs. The samplatisal
withdrawn at intervals of 0, 2, 4, 6, 8, 12 and2g &nd analyzed. No additional peak was observédersolution
that was kept for 24 Hrs.

Precision:

System Precision:

The % RSD of repeated injection was found to 0.6%ais found to be within the acceptable value 684hence
proposed method was precised.

Method Precision:
The precision of test method was evaluated by asgayx sample of aspirin tablet blend (50ug/miheTmean %
assay was found to be 100.2%and %RSD of assayouasd to be 1.3%.

Inter mediate Precision:

Two analysts on different HPLC system conductedyah#o analyst variability study by assaying siiatent test
preparation of aspirin tablet blend. The averagesa obtained by both analysts was found to beDl&dd 101.1
with RSD of 0.48% and 0.32% respectively .The syssaitability parameter were evaluated as per naebyoboth
analyst and found to be within limits.

Linearity:
The data obtained in linearity experiments was exthjo linear regression analysis. The coefficighntegression
(r2) was found to be 0.997.

Accuracy

The results from recovery study for accuracy deieaition are depicted. Recovery of aspirin from sgilplacebo
was conducted. Sample solution was analyzed ificaie for each concentration level and assayegkeasnethod.
The percentage recovery was found to be withinlithés (97.7-100.2%). The mean recovery of asptablet
should not be less than 97%and not more than 103%.

Robustness:
No significant change in the chromatographic patamewere observed when change in the optimizediton
like change in the pH and flow rates.

Ruggedness:

System to System variability: System to systemalality was conducted by two HPLC systems by usage
column by assaying six different test preparatidnaspirin blend in same condition. The system $ility
parameter found to be within limits. The averageagdor system was found to be 100.8 and 100.9% %RSD of
0.3% and 0.4% respectively. Comparison of the testained on two system shows that the assay meitho
rugged for system to system variability.

Filter Validation:

Test preparation in triplicate was centrifuged dittéred through either filters, were assayed agfaimfiltered
standards. The difference in the %assay valuesgeetwentrifuged and filtered samples with into iihiw limits.
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System Suitability:

The result of system suitability throughout theidation studies are given in the table 6.All théuea of system
suitability were found to be within in the accep&abmits. It concluded that the method and systamesadequate
for the analysis to be performed.
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