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Adsorption behavior of drugs for preparation of nano DDS career using
supercritical deposition method

Ushiki, lkuo

3,300,000

MCM-41
DDS( )
313 343 K 15.0 MPa

Adsorption behavior of drugs (ibuprofen and ketoprofen) onto MCM-41-type
mesoporous silica using supercritical carbon dioxide was studied for preparation of nano DDS (drug
delivery system) career. The experiments were carried out at temperatures from 313 to 343 K and at a

pressure of 15.0 MPa. The loading amount of the drugs onto the mesoporous silica adsorbent
increased with increasing temperature. This can be attributable to the solubilit% of the drug in
supercritical carbon dioxide and competitive adsorption of carbon dioxide with the drug. Therefore,
efficient design of the preparation process of the supercritical carbon dioxide method requires
considerations of these effects for the drug loading onto the mesoporous material.
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Figure 1. Apparatus for loading of drug onto
mesoporous silica using supercritical carbon
dioxide.
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Figure 2. Effects of adsorption time on loading of

ibuprofen on MCM-41 by the supercritical carbon

dioxide method at 60°C and 15.0 MPa.
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Figure 3. Temperature dependence of loading of

ibuprofen onto MCM-41 mesoporous silica using

the supercritical carbon dioxide method at 15.0
MPa.

Table 1. Solubility of ibuprofen in supercritical
carbon dioxide [5] and density of carbon dioxide
[6] at 15.0 MPa.

o Solubility X 103 Density of CO.
Temperature[°C] H [kg-CO,/m?]
40 18 780.2
50 1.6 699.8
60 1.5 604.1
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Table 2. Effects of drug species of for loading

amount of drug on mesoporous silica using
supercritical carbon dioxide method at 15.0 MPa.

Loading of drug

Temperature [°C] [mmol-drug/g-silica]

Ibuprofen Ketoprofen
40 0.74 0.93
50 0.84 1.02
60 1.03 -
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