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Fine particles of PAc-#-CD(triacetyl-f-cyclodextrin) using apid
xpansion of a supercritical solution into a liquid ent(RESOLYV)

Min Ki Jang

Department of Image System Engineering, The Graduate School,

Pukyong National University

Abstract

Peracetylated cyclodextrin (PAc-f#-CD) is dissolved in a supercritical fluid
to form ultra fine particle, followed by the rapid expansion-of the solution into a
liguid solvent through the nozzle of the injection.To create a particle
inconventional method wvia RESOLV by expanding the material is
rapidly dissolved in the supercritical fluid containing the surfactant
solution withexternal pressure active agent solution, a method of
rapid expansion into the water mainly.PAc-B-CD was inserted in the
internal high-pressure reactor under pressure using a high pressure
syringe pump and the mixture was stirred and maintained for 45 °C
using an agitator.PAc-B-CDof the resulting fluid through a capillary
of 50 ~ 150#mconstant discharge aperture quickly with the aqueous
phase containing a surfactant to prepare ultrafine particles. Second
was to measure the size of the fine particles as a result of 0.7 ~ 3.0
umobserved using SEM and DLS. The results were evaluatedaccording
to the length and diameter of the capillary as well as variation of
the surface agent, pressure, and the particles for a variety of

experimental conditions.
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Fig. 1 Structure of PAc-B-CD(peracetylated-B-cyclo dextrin)

Fig. 2 Space filling model of B-cyclodextrin
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Table 1. Critical conditions for various solvents.

Solvents Critical critical
temperature[°C] pressure[bar]

Carbon Dioxide 31.1 73.8
Ethane 32.2 48.8
Ethylene 9.3 50.4
Propane 96.7 42.5
Propylene 9Ng 46.2
Cyclohexane 280.3 40.7
Isopropanol 235.2 47.6
Benzene 289.0 48.9
Toluene 318.6 41.1
p-Xylene 343.1 35.2
Chlorotrifluoromethane 28.9 39.2
Trichlorofluoromethane 198.1 44.1

Ammonia 132.5 112.8

Water 374.2 220.5
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enhanced dispersion by supercritical Fluids)

(3) PGSS (Particle from gas-saturated solutions)
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Fig. 6 the basic principles of the RESS process
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2.3.2 GAS (Gas anti-solvent), SAS (Supercritical antisolvent process),

ASES (Aerosol solvent extraction system), SEDS (Solution enhanced

dispersion by supercritical Fluids)
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&5te 8oz 23 A 4 &uio =<9 £ o]Z antisolvent?l E=¢]
ArAlet =gdozA i gsidS S45] AstAlZle AM2-H 340l
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2.3.4 RPSS (Reactive precipitation in supercritical solution)

aEEEY UEUAHE AlRsts 7le2A 2YAISE antisolventz 0]-&
s

2.4 RESOLV(Rapid expansion of a supercritical solution into a liquid
solvent or liquid solution)
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2.5 PAc-B-CD(peracetylated-R-cyclodextrin)
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152

ot
oXx

shct

o (alpha)-cyclodextrin: 6-membered sugar ring molecule

B (beta)-cyclodextrin: 7-membered sugar ring molecule

y (gamma)-cyclodextrin: 8-membered sugar ring molecule

a-CD, y-CD= A& ArYolol8&5y e r &3] a-CDs &84 =0l
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3.1 Al 2F

0] = X} Az A= PAc-B-CD(2,3,6-triacetyl-p-cyclodextrin,
Cs4H112056, Mw 2017.75 g/mol)= Sigma-Aldricho|A +Usto] ALY
A ojifetEAaE IFEH(99.99%)S ARESHRT AlRE/dAlE  Sodium
dodecyl sulfate (SDS, >97%, JUNSEI), Sodium dodecylbenzenesulfonate
(SDBS, >95%, TCI), NaCl(99.0%, SAMCHUN), Ethylene Glycol(99.0%,

SAMCHUN)E A-8-51 .
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Fig. 8 Experimental setup for PAc-B-CD recrystallization by scCO2

process.
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4.1 PAc-B-CDo] ZAA

=

PAc-B-CD(Fig. 9)= ZAMEE 71Al= EAZ recrystallization & 7=
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v}RF
=2

e
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2785 ddrt(Fig. 12).
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Fig. 9 PAc-B-CD
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Fig. 10 PAc-B-CD recrystallization by scCO2
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SEM HV: 15.00 kW SEM MAG: 5.00 kx T WEGAW TESCAN
-
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Fig. 12 Ketoprofen + PAc-f-CD complexation by scCO2
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Fig. 12 Omeprazole + PAc-B-CD complexation by scCO2
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4.2 ZAEe] wHs}

WSOl GAIZE G4 WAl g o)

o of# JF= tlxl=A sty 53],

5717} olmA WakshA] ATt ol 5-40mm,

Mol AAS Ryt

4.2.1 EAT9] Zo]

S Aol Zo]= 5, 10, 20, 40mmo]H Al

Table 2. RA|O] Zo|Wig} AAXRHA

A} 29 BAEo] UjPA AE
ol Aol e} ojyate]

A7 50~150im2]

271& tpea} i Table 2.).

SA LT (°C) | Y(bar) | == (wt%)| Receive solvent
1 50um 40mm 45 200 0.1 SDS
2 50pm 20mm 45 200 Pl SDS
3 50um 10mm 45 200 0.1 SDS
4 50pm 5mm 45 200 0.1 SDS
- 23 -
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4.2.2 DAl A1

2 T XX =
o] 9ts]= 4ol

DAl Al7d= 25, 50 100 ,150umo|t} A R2AL2 o2 Zti(Table
3.).
Table 3. RA] AlFHs} AFRZ
SN LT (°C) | Y=(bar) | == (wt®%)| Receive solvent

25m 20mm 45 200 0.1 SDS

50im 20mm 45 200 0.1 SDS

100pm 20mm 45 200 0.1 SDS

150pm 20mm 45 200 0.1 SDS
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4.4 AR/ A|Q] Ha}
SDS(Sodium dodecyl sulfate), SDBS(Sodium dodecylbenzenesulfonate
), NaCl(Sodium chloride), Ethylene Glycolo] thsto] Al&dstgdct. Aldd =

AL o2 Zoi(Table 5.).

Table 5. AHL/IA| He} A=

Collection @ pknu

SA LT (°C) | Y(bar) | 5= (wt%)| Receive solvent
1 50pm ‘5mm 45 200 0.1 SDS
2 50um 5mm 45 200 0.1 SDBS
3 50um 5mm 45 200 0.1 NaCl
4 | 50 5mm | 45 200 0.1 Et?z;etlelf ?13{‘):01
- 31 -
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4.5 Drug(omeprazole)

DrugE “Yil complexation® 74% PAc-B-CDYF recrystallization 3§-&
et g2 Alo] Wist= g #ASHcHFig. 27).
PAc-B-CDe} 1:1 = H]==2 Including AlFoH AF 274 they ¢}
(Table 6.).
Table 6. Drug Including Ag€x7

SN LT (°C) | Y= (bar) | 5= (wt%)| Receive solvent

1 50um 5mm 45 345 0.1 SDS
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