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ABSTRACT

Using sildendfil citrate asinternal standard. The analytes were resolved on
HPTLC plates (Merck) Silica gel 60F,, by using mobile phase Toluene:
Ethylacetate: Methanol: Glacialaceticacid (5:3.5:0.8:0.2) v/v, with chamber
saturation 10min. The plate was developed up to 8cm and air-dried. The
plate then was scanned and quantified at 254nm. Sildendfil citrate was used
asaninterna standard for HPTLC method. Thelinearity of Tadal&fil citrate
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isin the range of 100 to 220 ug/mL. The limit of detection and limit of
guantification for Tadal &fil citrate were found to be 20pug/mL, 50pg/mL re-
spectively. The proposed method is accurate, precise and rapid for determi-

nation of Tadal&fil citrate.

INTRODUCTION

Tadal&fil citrateisadrug used totreat maleerectile
dysfunction (importance). It worksby inhibitinganen-
zyme known as PDES5. The empirical formula for
Tadddfil isC,H,N.O,, anditsofficia organicnameis
(6R, 12aR)-6-(1,3-benzodioxol-5-yl)-2,3,6,7,12,12a
hexahydro-2-methyl-pyrazino[ 1,2:1,6] pyrido [3,4-b]
indole-1, 4-dione. Themolecular weight is389.41. The
structureof thedrugisshowninfigurel.

Part of the physiological processof erectioninvolves
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the parasympathetic nervoussystem causingtherelease
of nitric oxide (NO) in the corpus cavernosum of the
penis. NO binds to the receptors of the enzyme
guanylate cyclase, which resultsin, increased level s of
cyclic guanosine monophosphate (cGMP), leading to
smooth musclerd axation (vasodilation) inthe corpus
cavernosum, resultinginincreased inflow of blood and
anerection.

Tadd afil isapotent and selectiveinhibitor of cGMP
specific phosphodiesterasetype 5 (PDES), whichisre-
sponsiblefor degration of cGMPinthe corpuscaverno

Sildenafil Citrate
Figurel: Sructuresof tadalafil citrateand sildenafil citrate


mailto:rukanchan@rediffmail.com

730

Determination of tadalafil citrate by HPTLC

ACAIJ, 7(9) October 2008

Full Peper ——

sum. Themolecular structure of Tadaafil issimilar to
that of cGM P and act asacompetitive binding agent of
PDESinthecorpuscavernosum, resultinginmorecGMP
and better erections. Without sexual stimulation, and
thereforelack of activation of the NO/cGMP system,
Tadd afil should not causean erection. Other drugsthat
operaeby thesamemechanismincludetaddfil (Cidis
®) and vardendfil (Levitra®).

Tadd &fil ismetabolised by hepatic enzymesand ex-
creted by both the liver and kidneys. If taken with a
high-fat meal, there may be adelay in absorption of
Tada &fil and the peak effect might bereduced dightly
asthe plasmaconcentration will belowered.

Fixed dose containing Tadal &fil citrate (10mg) is
availableinthemarket astabl et. The present paper de-
scribesasmple, precise and accurate HPTLC method
for determination of Tadd &fil Citratefromtablet.

Chemicalsand reagents

Theformulation was procured from pharmacies.
Standards were from reputed research center. Tolu-
ene, Ethyl acetate, Methanol and Glacial acetic acid
used wereandyticd grade All dilutionswere performed
instandard volumetric flasks.

EXPERIMENTAL

I nstr ument

A camag, Linomat IV sampleapplicator wasused.
Camag Twintrough glasschamber (20x10cm) wasused
for development of plates. And Camag TLC scanner
[11 equipped with cats 3 Version softwarewas used for

interpretation of data.
Sandard preparation

Accurately weigh 25mg of standard Tada &fil cit-
ratewastakenin25mL volumetricflask. Thiswasdis-
solved in minimum quantity of methanol and madeup
to volumeto get aconcentration of 1000 ng/mL (Solu-
tionA).

Accurately weigh 10mg of standard Sildenéfil cit-
ratewastakenin 10mL volumetricflask. Thiswasdis-
solved in minimum quantity of methanol and madeup
to volumeto get aconcentration of 2000pg/ml (Solu-
tionB).

Chromatogr aphic conditions

Application: 10ul of standard were applied as bands
of 7mmwidth using Camag Linomat 1V- Applicator,
and devel oped in Camag twin trough chamber.

Mobile Phase . Toluene: Ethyl acetate: Methanol:
Glacidaceticacid (5:3.5:0.8:0.2) viv

The chamber was saturated with mo
bile phasefor 10mins

Saturation time

Migration distance : 8um
Wavelength of 254nm using Camag TLC Scanner
detection Il with cats3 software

A typica HPTLC chromatogramfor determination
of Tada&fil Citratefrom pharmaceutica formulationis
showninfigure2.

RESULTSAND DISCUSSION

Linearity
Into aseries of 10mL volumetricflasks, varying
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Figure2: HPTL C chromatogram for Tadalafil citratewith respect to theinternal standard Sildenafil citrate: - 1.

Sildenafil Citrate; 2. Tadalafil Citrate
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TABLE 1: Analytical performancedata

Linearity 100 to 220 pg/mL
Slope (m) 0.0058
Intercept (b) 0.0716
Correlation coefficient (R) 0.9993

TABLE 2: Assay results
Labeled Drugfound

%

Drug ; . % COV?
claim(mg) inmg Assay
Tadalafil citrate 150 150.52 113 100.34
aCoefficient of variation
TABLE 3: Recovery table
Initial Conc. Total Conc. RSD Recover
conc. added conc. found (%) (%) y
po/mL pg/mL pg/mL pg/mL N=7
150 0 150 150.27 0.88 100.18
150 15 165 16556 1.06 100.34
150 30 180 17959 0.80 99.76
150 45 195 19438 0.88 99.68

concentrationsfrom 100 to 220ug/mL of Tadal&fil ci-
trateweretransferred andin each flask, 2.5ml of stock
pure drug solution of Sildenafil citratewas added and
the volume was made up to the mark with methanol
from their respective stock solutions. The above con-
centrationsweregpplied on thechromatographic plates.
The platewas devel oped using mobile phase compris-
ing of Toluene Ethyl acetate: Methanal: Glacid aceticacid
inthevolumeratio (5:3.5:0.8:0.2) intwintrough cham-
ber to adistance of 8cm. The platewasthen removed
from chamber and air-dried. The plate was then
scanned and quantified at 254nm. Peak arearatio of
Tadddfil citrateto Sildenafil citrate wascal culated and
respective cdlibration curvewere plotted against con-
centration of drug and peak arearatio of drugto inter-
nal standard. A linear relationship was observed for
Tadalafil citrate with respect to theinternal standard
Sildendfil citrate. AHPTLC chromatogramisgivenin
figure2andthelinearity dataaregivenin TABLE 1.

Assay

Twenty tabletswereweighed and average weight
wascalcul ated. Thetabletswere powdered and weight
equivaent to 150mg of pure standard Tadal&fil citrate
wastakeninal00mLvolumetric flask. Tothisvolu-
metric flask 25 mg of purestandard Sildenafil citrate
was added and dissolved in minimum amount metha-
nol. The solution wasfiltered through Whatman no.
41 thefiltratewas collected in 100mL volumetric flask
and then diluted up to the mark with methanol.. Further
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thissolution was diluted with methanol to get concen-
tration 150pg/mL of Tedalfil citrate and 250pug/mL of
internd standard Sildendfil citrate. Thissamplesolution
10uL wasspotted intriplicate a ong with standard so-
lution on HPTLC plate precoated silicagel 60F254
under the opti mized chromatographic conditions. Pesk
arearatio of Tadal &fil citrateto Sildenafil citratewas
estimated using calibration curve method. Result of as-
say experimentisgiveninTABLE 2.

Recovery

Recovery experimentswere carried out to check
for the presence of positive or negativeinterferences
from excipientspresent intheformulation, and to study
the accuracy and precision of the method. Recovery
experiment was performed by the standard addition
method. Therecovery of the added standard was stud-
ied at threedifferent levels, each beinganaysedina
manner similar to as describe for assay. Each set of
recovery of added standard was calculated. Theresults
of recovery experiment aretabulated in TABLE 3.

DISCUSSION AND CONCLUSION

Themethod wasanorma phaseHPTLC method.
It makes use of asilicagel 60F,,, stationary phase
precoated on a uminium sheet. Themobile phase com-
prisesToluene: Ethyl acetate: Methanol: Glacid Acetic
Acidinthevolumeratio of (5:3.5:0.8:0.2) which gives
good separation between Tadal &fil citrate (R, =0.45)
and Sildenéfil citrate (R, =0.10). Thelinearity range of
Tadal&fil citrate was found to be 100 to 220ug/mL.
And coefficient of variation wasfound to be 0.9993.
Thelimit of detection and quantification for Tada &fil
citrate wasfound to be 20ug/mL and. 50pug/mL re-
spectively. The average recovery was found to be
99.995%, which showsthat methodisfreefrominter-
ferencefromexcipientspresent intheformulation. The
low vauesof stlandard deviation and coefficient of varia:
tion at each level of therecovery experiment indicate
high precision of themethod.

ThisHigh performancethinlayer chromatographic
method for determination of Tadal &fil citratein fixed
dosage form was found to be accurate and precise.
The method can therefore be used for routine quality-
control andyssof Tada&fil citratein such formulations.
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