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ABSTRACT

A new, simple, rapid, selective, precise and adeur&socratic reverse phase high performance liquid
Chromatography assay method has been developecskimation ofLisinopril in tablet formulations. The
separation was achieved by using column HypersiSBI18, 250 x 4.6 mm, 5 um, in mobile phase Phosphat
buffer pH 5.0#0.05 and Acetonitrile in the ratio 86:4 v/v. The flow rate was 2.0 mL.min-1 and tbpasated
Lisinopril was detected using UV detector at the wavelenfg#10 nm. The retention time biinopril, was noted

to be 3.68 min respectively, indicative of rathéomer analysis time. The method was validated es IGH
guidelines. The proposed method was found to berate; reproducible, and consistent.
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INTRODUCTION:

Lisinopril {(S)-1-[N2-(1-carboxy-3-phenylpropyl)-Lpline] dihydrate}{1-4] is a lysine analog of enatéat, the
active metabolite of enalapril. It is a long-actimpnsulfhydrylangiotensin-converting enzyme (ACE) inhibitor that
is used for the treatment of hypertension and csihge heart failure in daily dosages of 10-80 mery/few
analytical methods HPLC [5-8], LC-MS/MS [9], GC-MRO0], HPLC [11,12] have been reported for the
determination of lisinopril in pharmaceuticals. HPImethod and the following procedure and chromatoigic
conditions were established for the determinatiolismopril in pure and pharmaceutical formulatioon
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Fig:1.01 Lisinopril dihydrate

MATERIALS AND METHODS

2.1. Chemicals and Reagents

Milli-Q Water, Acetonitrile (HPLC Grade), Sodium tiroxide (AR Grade), Sodium dihydrogen phosphate (AR
Grade) were obtained from Merck, Mumbai. All othevemical of analytical grade were procured fromaloc
sources unless specified. All dilutions were perfed in standard class-A, volumetric glassware.
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2.2 Instrumental description& Chromatographic conditions

The analysis of the drug was carried out on a \8at€ system equipped with 2695pump and 2996 pliwded
array detector was used and a Reverse phase HHu@rcdHypersil BDS G, 5 (250 mm x 4.6 mm) was used.
The output of signal was monitored and integratethgi waters Empower 2 software. A stainless stekinen
250mm long, 4.6mm internal diameter filled with @a¢cyl silane chemically bonded to porous silicgiglas of
5um diameter.

The mobile phase was delivered through the coluimfioa rate of 2.0mL/min. The column temperatureswa
maintained at 5C.The sample injection volume was 20uL.Waters dugbsorbance detector or equivalent was set
at wavelength of 210nm.

Buffer preparation
Weighed and dissolved 2.76g of sodium dihydrogéhophosphate dihydrate in 1000 mL of water and stdflithe
pH to 5.0+£0.05 with 1N Sodium hydroxide. Filter tha@lution through 0.45um membrane filter.

Mobile phase preparation
Prepare a filtered and degassed mixture of BufidrAscetonitrile in the ratio of 96:4 v/v respectiye

Diluent preparation
Acetonitrile used as a diluent.

Standard solution: 60mg of Lisinopril working standard was accuratelgighed and transferred into a 200mL
volumetric flask, dissolved and diluted to volumihawater. Filtered it through 0.45 p or finer psity membrane
filter.

Sample solution: Weigh and transfer accurately 60mg of sample wasrately weighed and is transferred into a
200mL clean, dry volumetric flask, add 100mL of @raand sonicate to dissolve. Make up to volume wigter.
Filter through 0.4% or finer porosity membrane filter.

Estimation of Lisinopril from commercial formulatio ns by the proposed method:

Ten tablets are weighed to get the average weightpalverized. The sample powder, claimed to coné®mg of
active ingredient was transferred into 200mL voltnoeflask and dilute to volume with water. Thislgion was
further diluted stepwise with water, as under prafien of standard solutions to get different regdi The area
under the curve, the drug content per each taladstoalculated.

RESULTS AND DISCUSSION

Method development

Different mobile phases were employed for develggiroposed HPLC method for the determination ofnaipril.
Initially mobile phases consisting of buffer (pHOpand acetonitrile in the ratio of 50:50 weredriélypersil BDS,

Cie 5.0u (250mm x 4.6mm) was used. Early elution with tajliof peaks was observed. Then the composition of
the mobile phase was changed to 96:4. Under thesditmns broad peak shape and pronounced tailiag w
observed. For the same mobile phase, if pH wasssdjuto 5.0 with 1N sodium hydroxide and used asrd|
lisinopril was eluted at around 3.68min with symritepeak shape. A typical chromatogram for lisinbpsing
Hypersil BDS, Gg, 5.0u (250mm x 4.6mm) with mobile phase, composed ofdiypH adjusted to 5.0 with 1 N
Sodium hydroxide): acetonitrile 96:4 at 2.0mL/mliov rate.

Method validation:

Specificity

Blank and Placebo interference

A study to establish the interference of blank plaetebo were conducted. Diluent and placebo wastiedl into the
chromatograph in the defined above chromatograpbiaitions and the blank and placebo chromatograsre
recorded. Chromatogram of Blank solutiBigy: 1.02 showed no peak at the retention time of Lisinopeék. This
indicates that the diluent solution used in sanppéparation do not interfere in estimation of Laginil in Lisinopril
tablets. Similarly Chromatogram of Placebo soluftag: 1.03 showed no peaks at the retention time of Lisidopri
peak. This indicates that the Placebo used in sapmeparation do not interfere in estimation ofridgril tablets.
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Fig: 1.02 typical chromatogram of Blank
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Table 1.01: System suitability parameters for Lisiopril by proposed method

Name of the Compound

Retention Time

Theoretical plas

Tailing factor

Lisinopril

3.68

8941

1.14

Linearity

Linearity studies were carried out by analyzingefiseparate solutions of drug prepared from stodktiso in
concentration range of 6.0 -30.0pg/mL. In this HPhf@thod the calibration curve was set up by plgttine
lisinopril peak area ratios vs. function of drugncentrations. The curves were linear over the ravfgé.0—
30.0pg/mLFig.1.05t0 get the target concentration of lisinopril B2 injected at a flow rate of 2.0mL/min.The

correlation coefficient was 0.9999. The resultsaoted are presented Trable: 1.02.
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Fig: 1.05. Standard calibration graph of Lisinopril
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Table-1.02 Linearity studies for Lisinopril by proposed method

Parameter Method
Detection wavelength (nm) 210
Linearity range(ug/mL) 6.0-30.0
Detection limits 0.016
Regression equation (Y=a+bc); Slope (b 95758
Standard deviation on slope (§ 9.217 x 10
Intercept (a) 5522.6
Standard deviation on intercept (S) 2.664 x 10
Standard error on estimation (S) 6.324 x 1G
Correlation coefficient (r) 0.9999

Precision
Reproducibility of the proposed method was studigdfive individual injections of the standard. Thercent
relative standard deviation was found to be 0.Eb]n

Precision of the method was determined by repliea@lysis of five individual sample preparationsairsimilar
manner as described earlier and the percent léieiswere found to be 99.5%to 99.8% for lisinapril

Accuracy

Recovery was determined by adding known amountkeofirug to the placebo. The recovery study waslected
in three different levels. Each solution was ingecin triplicate. The percent recovery was cal@dafrom the
average of three replicates. In placebo prepamtiba percent recoveries were found between 9981o? for
lisinopril. The results obtained are presentediable - 1.03.

Table 1.03: Recovery studies for Lisinopril by propsed method

% Level | Recovery Range
50 99.6-99.7
100 99.3-100.3
150 99.3-101.2

Ruggedness and Robustness

Ruggedness test was determined between two anaiystaiments and columns. Robustness of the methed
determined by small deliberate changes in flownaighile phase pH and mobile phase ratio. Thecowtetie drug
was not adversely affected by these changes asregviicom the low value of relative standard dewviatindicating
that the method was rugged and robust.

CONCLUSION

An RP-HPLC method for estimation of lisinopril weleveloped and validated as per ICH guidelines. rEselts
obtained indicate that the proposed method is regadurate, selective, and reproducible. Lineasis observed
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over a concentration range of 6.0-3@0ONl. The method has been successfully applieth®analysis of marketed
tablets. It can be used for the routine analysifoofulations containing any one of the drug oiirtisembinations
without any alteration in the assay. The main ath@am of the method is the common chromatographiditions
adopted for all formulations. Therefore, the prambsmethod reduces the time required for switch over
chromatographic conditions, equilibration of colummd post column flushing that are typically asated when
different formulations and their individual drugbstances are analyzed.

We have developed a fast, simple and reliable &inalymethod for determination of lisinopril in phaaceutical
preparation using RP-LC. As there is no interfeeeat blank and placebo at the retention time afdipril. It is
very fast, with good reproducibility and good resge. Validation of this method was accomplishedtjrgeresults
meeting all requirements. The method is simpleragpcible, with a good accuracy and Linearity.llihas reliably
the analysis of lisinopril in its different pharneatical dosage forms.

REFERENCES

[1] Lancaster, S. G.; Todd, P. ADftugs’, 1988 35, 646.

[2] Rush, J. E.; Merrill, D. D.J. Cardiovasc. Pharin 1987, 9, 99.

[3] Gomez, H. J.; Smith, S. G.; Moncloa, Am. J. Met| 1988 85, 35.

[4] EI-Gindy, A.; Ashour, A.; Abdel-Fattah, L.; Shabah& M.J. “Pharm. Biomed. Angl2001, 25, 923.
[5] Kumar, J. H.; Agrawal, R. K.Ihdian Drugs, 200Q 37, 196.

[6] EI-Gindy, A.; Ashour, A.; Abdel-Fattah, L.; Shabah& M. “J. Pharm. Biomed. Angl2001 25, 913.
[7] EI-Yazbi, F. A.; Abdine, H. H.; Shaalan, R. Al.“Pharm.Biomed. Angl1999 19, 819.

[8] Atmaca, S.; Tatar, S.; Iskender, Gcta Pharm. Turc’,1994 36, 13.

[9] Paraskevas, G.; Atta-Politou, J.; Koupparis, M.Pharm. Biomed. Angl2002 29, 865.

[10] Hisham, E. A.; Khalil, H. M. “JPharm. Biomed. Angl2003 31, 209.

[11] Ruhemann, S.Trans. Chem. S6¢191Q 97, 2025.

[12] Tzen-son, L.; Mei-June, LJ! Chin. Chem. S6¢c1974 21, 37.

344
Scholar Research Library



