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Abstract : In this study, micro- and submicron particles of itraconazole, a poorly water-soluble antifungal drug,
were prepared for improving its aqueous solubility using an ultrasound-assisted supercritical fluid technique,
called SAS-EM. The SAS-EM process used in our experiments was different from the conventional SAS-EM in
that the ultrasound was applied directly to the spray nozzle. The effect of the ultrasonic power, temperature, and
solvent on the formation of itraconazole particles were investigated. Smaller particles were obtained through our
SAS-EM process compared with the ASES process, and the mean particle size decreased as the ultrasonic power
increased. Our experimental results confirmed that the ultrasound-assisted supercritical fluid process is an
efficient method for producing ultrafine particles.
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Figure 1. Chemical structure of itraconazole.
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13. Dry gas meter 14. Syringe pump 15. Solution heater

Figure 2, Schematic diagram of the SAS-EM apparatus used in this study.
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Figure 3. SEM micrographs of (a) original itraconazole and
SAS-EM processed itraconazole under various
conditions: (b) 35°C, 140 bar, 98 watt, (c¢) 45°C,
140 bar, 90 watt, (d) 55°C, 140 bar, 90 watt, (e)
35°C, 140 bar, 590 watt, (f) 45°C, 140 bar, 590
watt, and (g) 55°C, 140 bar, 590 watt.
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Figure 4. SEM micrographs of itracomazole particles prepared
at 45°C and 140 bar with various ulfrasonic power:
(a) 6 watt, (b) 90 watt, (c) 150 watt, (d) 250 watt
(e} 400 watt, and (f) 590 watt.



84 ZFIU/s AH16F H2s, 20708 68

Table 1. Mean particle size and particle size distribution of itraconazole

; - ) 5 :
T Q) P (ba) pi&iﬁas&?‘a‘ét) Solvents Mef‘;‘mf;‘“ Ctuf:?;%) ‘tui(l’)% "‘(1 o
Original ITR - - - 12.27 2.06 30.69 1.29
45 140 0 DCM 2351 8.96 47.27 0.11
35 140 90 " 8.49 0.84 21.76 10.98
45 140 90 ” 11.57 291 26.26 5.93
55 140 90 ” 18.24 4.69 42.84 392
35 140 150 4 7.89 0.58 29.38 12.59
35 140 250 " 4.67 0.34 9.67 20.17
45 140 250 " 443 0.36 12.06 22.17
45 140 250 DMA 5.03 0.38 18.61 20.81
45 140 250 DMSO 6.02 0.39 18.74 17.2
35 140 400 DCM 4.48 0.39 11.15 2340
35 140 590 ” 4.43 0.39 10.25 25.14
45 140 590 " 5.03 0.37 13.16 20.36
55 140 590 4 6.21 0.44 15.53 15.97
*d 10% : the size of the particles at which 10% of the particles are smaller.
4 Q0% : the size of the parricles at which 90% of the particles are smaller.
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Figure 5. SEM micrographs of itraconazole particles prepared
at 45°C, 140 bar, and 250 watt using various organic
solvents: (a) DCM, (b) DMA, and (¢) DMSO.

Particle size (um)

Figure 6. Volume-based particle size distribution of (a)
original itraconazole and SAS-EM processed
itraconazole under various conditions: (b) 45°C,
140 bar, 0 watt, (c) 35°C, 140 bar 90 watt, (d)
45°C, 140 bar 90 watt, and (e) 55°C, 140 bar 90
watt,
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Figure 8. Volume-hased particle size distribution of
itraconazole particles prepared at 45°C and
140 bar and 250 watt using various solvents:
(a) DCM, (b) DMA, and (c) DMSO.
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SAS-EM proecessed itraconazole under various
conditions: (b) 35°C, 140 bar, 90 watt, (c) 45°C,
140 bar, 250 watt, and (d) 55°C, 140 bar, 590
watt.



86 &To/= A6 H2E, 20104 62

a)
g N\
=
- e
219 AN \!’
& ¢
- -, &1
d WA
c% ) TG \
5 e} A\ lr
= WV
O ]
s 8 100 120 140 160 180
Exoup Temperature (°C)

Figure 10. DSC thermograms of (a) original itraconazole and
SAS-EM processed itraconazole under various
conditions: (b) 45°C, 140 bar, 0 watt, (c) 35°C, 140
bar, 90 watt, (d) 45°C, 140 bar, 250 watt, and (¢)
55°C, 140 bar, 590 watt.
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