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Abstract: Docetaxel is an anti-cancer medication in the taxane family administered intravenously due to its low aqueous
solubility and gastrointestinal permeability. The current commercial formulation contains a substantial amount of solu-
bilizing excipients that could cause systemic anaphylaxis and cardiovascular side effects. Nanocrystal formulation is an
ideal alternative to circumvent excipient-related problems, and it could also take advantage of the defective vascular archi-
tecture of solid tumors through enhanced permeability and retention. In the present study, we combined phase separation
and high-pressure homogenization processes to generate docetaxel nanocrystals (ca. 200 nm). The initial phase separation
of docetaxel from the solution with 1-tetradecanol produced an amorphous nano-precursor in the presence of poly(vinyl
pyrrolidone), which was subsequently transformed into the nanocrystals during the high-pressure homogenization. The
nanocrystals exhibited a promising anti-cancer effect with minimal damage to normal tissue when tested with a chicken
chorioallantoic membrane model.
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Figure 1. Chemical structure of docetaxel trihydrate (DTX).
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Table 1. Sample Names Based on the Manufacturing Processes
and Materials (Weight ratio)

Name DTX  TD“ PVP Note
DTX-pM-H 1 10 0.8 PVP added with TD
DTX-M-pH 1 10 0.8 PVP during HPH
DTX-M-H 1 10 - No PVP

DTX-pH 1 - 0.8 PVP during HPH
DTX-H 1 - - No PVP

“TD was removed using supercritical CO, before high pressure
homogenization.
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Figure 2. Schematic of DTX nanocrystal formation: (1) melting; (2)
cooling; (3) TD extraction; (4) HPH.
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Figure 3. Schematic of CAM-based ex vivo tumor essay.
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Figure 5. SEM images of (a) raw DTX; (b) DTX-pM-H; (c) DTX-
M-pH; (d) DTX-M-H; (e) DTX-pH; (f) DTX-H.
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Figure 7. SEM images and XRD patterns of DTX-pM and DTX-M.
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