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Prepar ation of tadalafil-dapoxetine coamor phous complex with
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Abstract: Tadalafil (TD), a phosphodiesterase-5 inhibitor for the treatment of erectile dysfunction, has alow
oral bioavailability due to its extremely poorly aqueous solubility. The aim of this study was to enhance its
solubility and dissolution by coamorphization with dapoxetine (DP), a selective serotonin reuptake inhibitor to
manage premature ejaculation. Coamorphous TD-DP (molar ratio, 1 . 1) was prepared by solvent-evaporation
method and characterized by differential scanning calorimetry (DSC), powder X-ray diffraction (PXRD) and
Fourier transform infrared spectroscopy (FTIR). The supersaturated dissolution of TD from coamorphous
TD-DP was investigated in various aqueous media and compared to that of crystalline TD. In addition, physical
stability of coamorphous system was aso evaluated under the conditions of 40 C/75% relative humidity
(RH) and 25 C/60% RH for 90 days. DSC thermogram and PXRD pattern indicated the formation of the
coamorphous TD-DP. In comparison to original TD crystal, the dissolution of TD from coamorphous system
were significantly enhanced in various media (water, 0.01 mol -L™* HCl and pH 4.5 phosphate buffer). In
addition, no crystallization phenomenon of the prepared coamorphous system was observed until 90 days’
storage under 25 ‘C/60% RH. However, when temperature and humidity were increased to 40 ‘C/75% RH, the
coamorphous TD-DP was recrystallized easily.
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Figure 1 Chemical structures of tadalafil (TD, left) and
dapoxetine (DP, right)
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Figure2 Hydrogen bond interaction of TD and DP
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Tablel Calculation of solubility parameter for TD

sonagap  CEetEY NN e Cleet® N

CH3 1125 335 1 1125 335
CH; 1180 16.1 3 3540 48.3
CH 820 -1.0 4 3280 -4.0
NCO 6 800 35.0 2 13 600 70.0
-NH 2000 45 1 2000 45
N 1000 -9.0 1 1000 -9.0
Ring closure 5 or 6 atoms 250 16 4 1000 64

Phenyl (O, P) 7630 52.4 2 15 260 104.8
SUM 40 805 312.1

Table2 Calculation of solubility parameter for DP

Cohesive  Molar Cohesive Molar

Atom or Number
rou energy  volume o) energy volume
group /cal-mol™* fem®-mol Ical-mol ™ fem®-mol
CHs 1125 335 2 2250 67
CH, 1180 16.1 2 2 360 322
CH 820 -1.0 1 820 -1.0
N 1 000 -9.0 1 1 000 -9.0
Cl 2760 24.0 1 2760 24.0
Phenyl(O, P) 7 630 52.4 3 22 890 157.2
SUM 32080 270.4
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Figure 3 X-ray diffractograms for crystalline TD (a), crystal-
line DP (b), TD-DP (1 : 1) physical mixture (c) and coamorphous
TD-DP(d)
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Figure4 Differentia scanning calorimetry (DSC) thermograms
for crystalline TD (@), crystalline DP (b), TD-DP (1 : 1) physical
mixture (c) and coamorphous TD-DP (d)
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Figure5 Fourier transform infrared spectroscopy (FTIR) spectra
for crystalline TD (@), crystalline DP (b), TD-DP (1 : 1) physical
mixture (c) and coamorphous TD-DP (d)
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Figure6 Dissolved-time profilesof TD incrystalline TD (m), physical mixture (), and coamorphous ( a) in water (a), 0.01mol -L ™ HC

(b), pH 4.5 (c) and pH 6.8 (d) phosphate buffer. n=3, X=+s
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Figure 7 Dynamic hygroscopic profiles of crystalline TD (@), crystalline DP (b), physical mixture (c), and coamorphous system (d).
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Figure 8 Powder X-ray diffraction (PXRD) patterns of coamor-
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Figure 9 DSC thermograms of coamorphous TD-DP in different
storage conditions
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