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Abstract — In this work, solid-state inclusion complex powders of itraconazole and 2-hydroxypropyl--cyclodextrin
(HP-B-CD) were produced by a supercritical anti-solvent (SAS) process. In order to evaluate the degree of complex-
ation, the thermal behavior of the microparticulate complexes was investigated using differential scanning calorimetry.
The experimental results obtained for the solubility and dissolution rate of the microparticulate inclusion complexesin a
buffer solution of pH 1.2 showed that the complexation of itraconazole with HP-B-CD resultsin a significant increasein
the solubility and dissolution rate of itraconazole. The particle size of the SAS-produced inclusion complexes was dra-
matically reduced (<0.1-0.5 pm) compared with untreated itraconazole (30-50 um) and HP-B-CD (50-100 pm). The
solubility of itraconazole was increased with the increase of pressure at a constant temperature to ca. 758.6 pg/mL in an
agqueous medium of pH 1.2. The dissolution rate of itraconazole was observed to be significantly improved and about
90% of itraconazole was found to be dissolved within 5-10 min.
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Fig. 1. A typical procedure for the preparation of CD complexes.
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Fig. 2. Schematic diagram of the supercritical anti-solvent (SAS) process used in this study.
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Fig. 4. SEM micrographs of SAS-processed itraconazole@HP-B-CD indu-
sion complex micropartides (a) 35°C, 83 bar, (b) 45°C, 100 bar,
(c) 55°C, 125 bar, and (d) 65 °C, 140 bar.
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Fig. 8. Effect of HP-B-CD content on the solubility of itraconazole in
a simulated gastric juice (pH 1.2) at 25°C.
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Fig. 9. In vitro dissolution profiles obtained at 37 °C using a buffer
solution of pH 1.2 for the original itraconazole, a physical mix-

ture of itraconazole/HP-B-CD, and Sporanox™ capsule.
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Fig. 10. In vitro dissolution profiles obtained at 37 °C using a buffer
solution of pH 1.2 for various SAS-processed itraconazole/
HP-B-CD inclusion complexes prepared at 35°C and differ-
ent operating pressures.
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Fig. 11. In vitro dissolution profiles obtained at 37 °C using a buffer
solution of pH 1.2 for SAS- processed itraconazole/HP-B-CD
inclusion complexes prepared at 35 °C and 140 bar with dif-
ferent molar ratios of itraconazole and HP-B-CD.

29) o 8ol Ash §EES wolon 2] 5157 U &
WEPe) 0010062 v WE §E SR AL S AL 0]

o= =
dizAlA 0 B2 v w) 12087 & k=] WEES

L
o o =’0
°F 80% JE== RABIA O SAS F & T EAIsHE] A5

515U o] thRe] oFZo] WEEo] 2Eo| v e Al
A Azt 7Fes FRIEI ol URAZ Hdeldoid A
5 ZHAA Y 7$- HPMC S0 o) EgmuUE9) AEe] B3
=of Qe A EAAe] F2E A5 glon T el T PEG
o2 FYH Qe F2E AHoZH o|EtAyEe] 3=
flsto] aitake] wAGe) Ba Hrgo] ke ook dhi= ol
SAS FAE Fato] Dol EAERMES A 2=qARAlel 23]
o|EgfaEo] HP-B-CDYl E&A 02 IHE | o] EgtaEl)
A7 gAo] ofHA & ¥Rk of2} HP-B-CDY ol EAllsk=
A S|EE4T 0] oFl] gAdelM 9 SRS §2 &5

o= T —1—7]'
23] $7167] el Ao % Azhacy.

29

42 B
Aolis 297 oAlSiEALE o 83 SAS FHE
OFEQl O ERFALRER HP-B-CD 7te] E35¥
R O R I M
Methylene chlorides} ethanol®] E3-8-94(3:7, viv)S ©]-8-3]
25T} HP-B-CDE 1:29] =H| 2 83|77 35-65°CS] 21
sk 83-140 bar®] SFEPACM SAS T O o] =Rt E/HP-
B-CD A=Al mAIAE A=t SAS 37825 &3t Al
ZHo)R EHRFAE o) EekauE Bl HP-B-CD dA|%°] XRD
5l DSCE olgsl] 7474 8l &4 547 nudo=ys =47

FA BA0 o8 ZABAAZ AL F AL IR

)]
=

o, SAS TS Bato] Aol THRTAZ pH 1220 Q1T
o] BN St AP SRS o EekatE UARY



ZIAFATES o143t Cyclodextrin ZAA] Az 117

o|EZ}TUE/MHP-B-CDY] B84 9= U olEukavEs
St A AAY 799 W) agko = ‘I_Q‘O—E o gadel mi-¢-
FIH L v mhE 2] §EEEE 7<l He #le < A3Th SAS
3742 Foto] AxHold A= pH 1.29] 1F9I el o)=L
ek dAliEel niste] 9oil o) J%H¢7} S71E90m o]
g ol ] S7ke Ml v 2541 35°CY] SAS 3 4ol
A E5 S7F H9%em 35°CY wY 2o el SoF
of whe oilshekAe] Uw, Fuljo] ik e o] Frte] Bl HP-
B-CDO Hl& F7tel whek F3A|9 G4o] v $=rsHAl o] Fo]
e #lg 4= 330k Invitro §F AlRelME F98 olEvka
U2 90% oVde] §E7IA 5158 whell WEHE - whE =
7] $E5dS Bon A AlsAAL] T 2 8=
gk} vl wate] Ml WE 2282 FdAT 4 99k

a Al
= Qe ARl e 2 Aot 9734797

SATAES] A 23k ARNAAR A ) TR 200485 o]
A7) SEAFAY AL R 95I910n, ool A=Y,

o

ks

I

1. Thompson, D. O, “Cyclodextrins-Enabing Excipients Their Present
and Future Use in Pharmaceuticals, Crit. Rev. Ther. Drug Car-
rier Syst., 14(1), 1-104(1997).

2. Loftsson, T. and Brewster, M. E., “Pharmaceutical Applications
of Cyclodextrins: 1. Solubilization and Stabdizationi, J. Pharm.
i, 85, 1017-1025(1996).

3. Uekama, K. and Otagiri, M., “Cyclodextrinsin Drug Carrier Sys-
tems, CRC Crit. Rev. Ther. Drug Carrier Syst., 3, 1-40(1987).

4. Martin Del Vdlw, E. M., “Cyclodextrins and Their Uses: A
Review;' Process Biochemistry, 39, 1033-1046(2004).

5. Sheehan, D. J., Hitchcock, C. A. and Sibley, C. M., “Current and
Emerging Azole Antofungal Agents, Clin. Microbiol. Rev., 12,
40-79(1999).

6. Warnock, D. W., “Itraconazole and Fluconazole: New Drugs for
Deep Funga Infection; J. Antimicrob. Chemother., 24, 275-277
(1989).

7. Van Peer, A., Woestenborghs, R., Heykants, J., Gasparini, R. and
Gauwenbergh, G., “The Effects of Food and Dose on The Oral
Systemic Availability of Itraconazole in Healthy Subjects; Eur. J.
Clin. Pharmacol., 36, 423-426(1989).

8.Bagrt, L. E. C., Verreck, G. and Thoné, D., “Antifungal Conpo-
sitions with Improved Bioavalability, U.S. Patent No. 6,509,038
B2(2003).

9. Baett, L. E. C,, Veareck, G. and Thoné, D., “ Solid Mixtures of Cyclo-
dextrin Prepared via Mdt-Extrusor;, U.S. Paent No. 6,365,188
B1(2002).

10. Joseph, A. B., Bruce, L. M., Joseph, G., Alan, E. H., John, L. C,,
Robert, H. B. and Lois, J., “Enhanced Bioavailability of Itracon-
azole in Hydroxypropyl-B-Cyclodextrin Solution versus Cap-
sulesin Hedlthy Volunteers, Antimicrob. Agents Chemother., 42,
1862-1865(1998).

11. Barone, J. A., Koh, J. G., Bierman, R. H., Colaizzi, J. L., Swan-
son, K. A., Gaffar, M. C., Moskovitz, B. L., Mechlinski, W. and
Van de Vede, V., “Food Interaction and Study-state Pharmacok-
inctics of Itraconazole Capsules in Headthy Male Volunteers!
Antimicrob. Agents Chemother., 37, 778-784(1993).

12. Grant, S. M. and Clissole, S. P, “Itraconazole: A Review of its
Pharmacodynamic and Pharmacokinetic Properties, and Thera-
peutic Use in Superficid and Systemic Mycoses, Drugs, 37,
310-344(1989).

13. Ghorab, M. K. and Adeyeye, C., “Enhanced Bioavailability of
Process-induced Fast-dissolving Ibuprofen Congranulated with
B-Cyclodextrir, J. Pharm. Sci., 92, 1690-1697(2003).

Korean Chem. Eng. Res, Vol. 43, No. 1, February, 2005



