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Preparation processes of nano-DDS careers using supercritical carbon dioxide
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Preparation processes of nano-DDS (drug delivery system) careers using
supercritical carbon dioxide (scC02) method were studied. MCM-41 mesoporous silica and ibuprofen
were selected as the model DDS career and model drug, respectively. The experimental results showed
that the scCO02 method could achieve a larger amount of deposited drug onto the mesoporous silica
material in comparison with the conventional liquid solvent methods. The amount of deposited drug
onto MCM-41 depended strongly on the pressure conditions in the scCO2 method, which could be
&8&i22a!izedcgg the effects of the solubility of ibuprofen and adsorption equilibria of the drug on

-41 in scC02.
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Fig.2 TEM image of MCM-41 (@) before and (b) after deposition of drug using scCO-
(333K, 15 MPa)
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Table 1 Properties of MCM-41 before and after S
. . <08l MCM 41
deposition of drug using scCO, (333 K, 15 MPa) CE :
= 0.6} °
Ibuprofen@ c
Sample MCM-41 MCM-41 .% 0.4l /0 \
Specific surface area 1070 109 g G./" 5 Ibuprofen
[m?/g] 5 0.2 o/ \ @MCM 41
©
Pore volume 0.92 0.23 @ 0.0¢ . =
[enre] © 1 2 3 4 5
i S Pore diameter [nm]
Mean pore diameter 245 188 o
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of drug using scCO; (333 K, 15 MPa)

Fig. 3 Table 1 o 92 cm?/g ScCO, 0.23 cm/g
deposmon &

(Fig.4) Fig. 4 Image of ibuprofen loading to MCM-41
100 T T T T
( )
Fig. 5 333 K 15 MPa _
MCM-41 8 90
TGA Fig. 5 200 400 I('—D
80
200
400 0 200 400 600 800
Temperature[ ]
Fig. 5 TGA profile of ibuprofen deposited
400 [ MWheug .
MCM-41 by using scCO: (333K, 15 MPa)
Gorog (1)

Table2 Drug Loading by using liquid and
(Was9 — Wsgo) X 10° 1

Qdrug Mareg Wono 1) scCO: methods
Solvent Loading of drug
[mmol-drug/g-silica]
Table 2 (0.27 Hexane 0.13
mol%) (333K, 0.1 MPa)
Table 2 Ethano' 0.10
10 (333K, 0.1 MPa)
ScCOe 1.36
(333K, 15 MPa)
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Fig. 6 Pressure dependence of drug loading
onto MCM-41 by using scCO. at 333 K.
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