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Abstract : The rapid and sensitive determination method of sildenafil and its related compounds
(Vardenafil, Homosildenafil, Tadanafil) has been investigated using high performance thin layer
choromatography (HPTLC). Optimizing separation conditions and simultaneous determination method of
these compounds were studied. The calibration curves of those compounds at 254 nm were found to be
linear in the range of 1.0 ~ 56.5 . g/mL, respectively. The detection limts (LOD) and quantification
limits (LOQ) of these were found to be 0.8 ~ 1.8 g/mL and 1.0 ~ 2.3 g g/mL. The coefficient of
variation (C.V.) was less than 2.5%. Finally, the present method was applied to determine sildenafil and
its related substances in dietary supplement.
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Fig. 1. Chemical structures of

(a) sildenafil(1-[[3-(4,7-dihydro-1-methyl-7-oxo-3-propyl- | H-pyrazolo[4,3-d]pvrimidin-5-y1)-4
-ethoxyphenyl]sulfonyl]-4-methylpiperazine)

(b) vardenafil(2-[{2-ethoxy-5-(4-cthyl-piperazine- | -sulfonyl)-phenyl-3-methl-7-prpyl}- 3H-imid
azo[5,1-f}-{1,2.4]triazin-4-one)

(c) tadanafil(6R,12aR)-6-(1,3-benzodioxol-5-y1)-2,3,6,7,12,12a-hexahydro-2-methylpyrazinol{
14,2°:1,6]pyrido[3,4-blindole- 1 ,4-dione)

(d) homosildenafil(1-{{3-(4,7-dihydro- 1-methyl-7-0x0-3-propyl-1H-pyrazolo{4,3-d]pyrimidin-
5-yl)-4-ethoxyphenysulfonyl]-4-ehtylpiperazine)
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Table 1. Composition of developing solvent

Composition Ratio

i CHCl; : CH;0H :NH:OH (90/1/5)

2 EtOAc : IPA : NH,OH (90710/5)

3 EtOAc : CH;0H : NH.OH (90/10/1)

4 EtOAc : MeCN : NH.OH (90/10/5)

EtOAc : Ethylacetate, MeCN : Acetonitrile, IPA : Isopropanol
NH40H : 25% ammonia .
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Fig. 2. HPTLC chromatograms (a) and UV spectra (b) of sildenatil and its related substances.
A : sildenafil, B : vardenafil, C : Tadanafil, D : Homosildenafil
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Fig. 3. Calibration curves of sildenafil and its related substances
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Table 2. LOD and LOQ of sildenafil and its related substance

Sildenafil Homosildenafil Tadanafil Vardenafil
LOD"( x g/mL) 14 15 1.8 0.82
LOQ”( x g/mL) 1.8 20 2.3 1.0

[) Limit of Detection 2) Limit of Quantification

Table 3. Relative standard deviation of analytical data

ds Conc. Peak area C.V.
compouty (¢ g/mL) 1 2 3 4 S mean ( %)
44.0 1849.5 1835.7 1856.5 1811.7 1808.7 1832.4 1.2

Sildenafil 8.8 390.1 380.0 387.3 382.0 3809 384.1 1.1
44 169.3 169.9 167.0 161.4 1724 168.0 25

26.1 2190.3 2185.6 2285.7 2131.6 2203.6 21994 25

Vardenafil 52 4502 4459 452.6 443 4 431.8 444 8 1.8
2.6 189.2 183.8 193.1 191.0 188.2 189.1 1.8

49.0 24574 2411.5 24202 2309.1 24252 2404.7 23

Homosildenafil 9.8 401.5 399.8 399.0 392.3 392.3 397.0 1.1
49 198.4 192.8 202.3 196.7 191.5 196.3 2.2

56.5 1701.0 1669.9 1649.0 1612.1 1619.5 1650.3 22

Tadanafil 1.3 2102 206.6 204.7 207.7 197.7 205.4 23
5.6 90.2 91.9 89.6 929 944 91.8 2.1

Table 4 Determination of five samples of dietary supplement adulterated with sildenafil and its related substance

(mg/g)
SPL1 SPL2 SPL3 SPL4 SPLS
Sildenafil 52.9(51.8)* - - 22024 -
Vardenafil - B - - -
Homosildenafil - - - 2.1(2.3)
Tadanafii - 19.0(18.1) 37.4(38.1) - -

() Results of HPLC
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Fig. 4. Example of standard and sample chromatograms
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