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Abstract — Micron-sized dextran particles, which now attract wide attention as a promising drug delivery systems, can
be prepared via the supercritical anti-solvent (SAS) process. In SAS process, dextran particles are obtained as a result of
recrystallization of dissolved dextran in dimethyl sulfoxide (DMSO) on addition of supercritical CO, as an anti-solvent.
In this work, with an intention to provide information on the feasible operating conditions of the process, the phase
behavior of Dexran/DMSO/CO, is observed by measuring the cloud point in favor of a variable volume cell. From the
experimental study, it is concluded that a feasible operating condition of the SAS process for preparation of dextran particles
would be 300.15 K~330.15 K and 90 bar~130 bar, respectively, and solute concentration ranges from 5Smg/ml to 20 mg/ml.

Key words: Supercritical fluid, Dextran particles, Variable volume cell, Cloud point, SAS

LA B AEA| A B(DDS, Drug Delivery System)< F& 52
ofgl A Ui YA o] &-3to] Z-g-F-9lel A ‘317513
2 AER BAAS 1Y 5 Qe vuAIgAEA ] Azt SIE5 sfo], §-2H8-5 Fola oHEe] a7 Figlehs

SRR S EaL k. 53] SoREe] vAIdAE 7] A e A o] A FSHOITH1]. o)z o8- HIAl ¢ H
£ olO A A FEY o e A, A S S R Tdelol A A5 5ol £ vl P
B ATE AA 5L Azeho e TR T F ok sk gl Bhlrlolzh & & ol
QA Al Z10] Gulo) ApEE) Sol 48 2 gl
To whom correspondence should be addressed. Aurd o= guj|o] B4 AL FH9F AR s Agol wak
E}-lglila: }g(;?l%gcczign;;g?ltagi‘gibuted under the terms of the Creative Com- A7) izl HIHF9R] oAl Bvils wARtel 7127t e
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by- 3}sHA] o} Tl L2 A= Akt B4 9 tﬂﬁ%— 7 ]EH:O‘]' 1919
Hon i any mkum, provided the orginal work s properly ched. T Tk, 2} QAR el qHEl s

225



226 AT -

PAAFS S48 T B E730] 1Al 7R AR EE Ao
7Whe- AAE7HA] 142 o 7 g & WSS 7hA e t) o]t &
el ol 294 Al 2405 ¥ golso] w11, =2 83|
g ARE, 13 AR A vAE YRR wE A5 52
E4E 7ITH2-4]. B3], 294 FA15 o] &3 YA Alx V=S
AYAGA] BAVFAM BT 20A A del o] W& Hws) =
< 2ol oal 1Al|-A) Aol S4o] a&7 07 dE o
w2 A% 5o} vlEo] o] AT R B A ARE
7}:5].74 3].1;].[5 9 tce‘ﬂ— Q_g_ 94 lﬁ:% i}}\}/\ag 3N ;\g/\g 5_'\_5,‘;; HH]-
E2A &1 ol 4R A5 AA sk ds o] frH4,6,10].
olgfgt SA o & Qlalo] A g, Xiﬁﬂ A, Bl 2] o3k 53
22 71ed oEgs EE W] Witel MER FAlVEEA
5 vk Qluh{11,12].

bR EA R AR = dextran Y- W]AEE] dHolut
A 52 el olal dojAEd, o] & wAEEe] AES] a4
(extracellular enzyme)?! dextransucrase s A 2] ol 1] 3} dextran.©.
i tﬂ;@],/\];q u}__r)r Dextran x]_/F/\é, UE/& /\g §],61—x4 =] §],/H
o SAE 7, QIAI9L Z3kE # o] F= A AbEA] gJokE

oJu} AFAa Foll B E8= 1 %D}- 53] #delA &
H] %)= dextranaseBi= Aol &3] w3llE = Qlo] G A] A
Ho| X FQ3HA ARSE W A7 &85 X]Ol‘ﬂr[w 22 o]
A =rollME 294 FA1E ©]8-3 Genistein FE°]L SAST
& 0]k dextran A2 AlZ3Hl ot A Est A Y dlolH = &
i—‘o‘}x] Z515ITH14,15].
E5] QA FAPdoll A AMEAIS] 3 E dlole 2] FEst &
o] 2 Sheol mE A7) $H Fo% Qlate] 543
HA g AAolrt. o]d o] fr® & AelxE —%%]74] el
dextran?®] 8355 5743171 $1al cloud points 5%
2] A2 g Tkl Al 4He 443 ‘Hﬂﬁ—r?‘i A
Ao R HE o]FF o ® ] AR 7F dojutk= A A, = cloud
pointZ} WERFA 1w o] g-oflo] /g EIzofA o] oREe] gale
3 g 4= QT 3,16-18]. A 2] £-Mo] cloud pointol] =25
‘3“0—]11% EEEA| AL R o HE o] ] Al Aeto] O]Z
AT A5 cloud point €48 DMSOS} 0|4t gka &
i}%—"ﬂ"ﬂ’ﬂ dextran®] $F13] &3l =& 7 =] A& EH=
4 Abol€] ZAlelTt,

2 0 rlo J

mzr-{méiozi

kg

2.4 ©

2-1. Al S RHE

ZU ZdHlellA il eE S7431] 218l AFER Aok DMSO
(dimethyl sulfoxide), dextran, CO, ©]t}. Dextrans 2-3l13}7] $1$t
411”1 DMSO (Lot# 610C1066, 99.0%)+% Kanto Chemical Co. ol 4]
TYUTF S AR AREBI oM ] o Ay glo] ARgsdTt.

Dextran> SIGMA Chemical ol A &5 5koF ARE-8FA 31 3+
A 37,500 (Lot# 18H0568)S A1t 24 Al A==
CO, (99.99%, 712~ A=gk Yz (MC-11, JEIO TECH)Z
=5 °C7HA] W7}t & oHA) %E% ARgato] 2] S I8k
AR RS W o] f= 1%t CO, AAI7} 73 = RS
A8k gigto|th.

Dextran-DMSO £ 98- +0.001 g7FA] 4 &5} A 23t dextran}

Korean Chem. Eng. Res., Vol. 55, No. 2, April, 2017

ol
off
Ho

+EY
DMSO% 200 ml AH2FEek=e] §2 5 k7| S ARg-ste] ¢
3] 0] 4|23t} Dextran-DMSO §-91-& A3k ol $-1-3he
574 AAE o188k ] e S8 A dextrand]
a4l Asto] AARE 7] Toll mEE A FEE ERE T
o olgl A frle > DMSOSE 2UAFARL €O, E8t
ol FeE v et allmg dAs] oA 2 = ot
ol o= FRAY Y2 Aotk §9] FEFFS o
o 22 & ko] Skl vA DMSO] =
=74t 5 dextran-DMSO £ 9] 28-S S350 Dextran®]
TEAF AEE ST T ES Denver Instrument )]

F=
Coulometric KF (karl fischer) Tltrator% o] gslo] RIS =4
SFAT}. Dextran-DMSO2] -8 4232514 Hthakel 0.2%0]
&F31 0.17%H,0~0.20%H,05 HEFS1 32 DMS02] 0.2% ©] &1
& oA o] o AT glo] ARSBISITE.

222, AHS AR

ATl = At S-S S Aste] 7] FAlAdo]
2 st Y AR5 ARSIl Fig. 100 A8 =2 7k
S5 vepllnh o] A3 Axe 25 Wl A=l 80 °C7HA],
o HelE= ”’OLOﬂH 300 bar7kA] 578 < Stk BEH AL 1F-9]
IAEE A F3E AHEA RSAIZI O ZA U A5
73S dASHA FABEA A e ohes 24 E = Qi) v
A& 525 o] 83t 119k WA 7] (High-Pressure Equipment Co,
62-6-10 model)E ©]-8-3to] A YF-2] I AES o] gAIF o ZM A
U] 371 S7FE AV FHAE] o] A oS ZdetA] Flt)
Aol -5 #235}7] 91819 borescope (EFER endoscope, TS 080-
000-55-044-FE model)E AF&-3}32 F-¥(EFER endoscope, VEGA

k

-

Fig. 1. A schematic diagram of the experimental apparatus for the
phase behavior measurements.
1. Water for pressing

9. Variable-volume cell

2. Pressure generator 10. Light source

3. Pressure gauge 11. Borescope

4. Piston 12. Camera

5. Sapphire window 13. Monitor

6. Magnetic bar 14. Temperature gauge
7. Stirrer 15. Heater

8. Air bath 16. Heating controller
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Fig. 2. Images of the sample at various stages during the cloud point
method measurement.
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Fig. 3. A comparison of calculated and experimental P-x data for
the DMSO-CO, binary system.
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of the critical loci for the DMSO-CO, binary system.
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