Korean Chem. Eng. Res., Vol. 44, No. 3, June, 2006, pp. 248-253

A9 7Fs7dol }lom, %
= AT 783 =42 dEA vk 53]

ZUA OXBIEME 0|28 MCM-410{2] Ibuprofen &HE!

USE - 2 - | - OB - BAA - A
i et

608-739 -k l W & Ak 100
(20061 22 22 A<E, 2006 42 17 A

Impregnation of Ibuprofen on MCM-41 using Supercritical Carbon Dioxide
Hong-Lyong Kim, Jung-Teag Kim, Jae Kee Chun, Seok Hee Lee, Seong-Soo Hong and Chang-Sik Ju'
Division of Applied Chemical Engineering, Pukyong National University,

San 100, Yongdang-dong, Nam-gu, Busan 608-739, Korea
(Received 2 February 2006; accepted 17 April 2006)

0}

OF
25

AR o A A|AEE JEsE] 913 Aqte] Asko R 2UA| AElollA] mesoporous silica?l MCM-419]] &
ASA ibuprofens A7, T WEETE APH O R AR 29 SullE= 7|0 ok A7l el AF
BHE 718710] SIS MeleE 4 Qi FEAI) 2 o ksITRLE Melaloleh, AT £l SIF MCM-
419] 3, 297 olatslekiol 213 MCM-419119] ibuprofen 35 2 31 ¥ ibuprofen &2 Al 3= 33}
= /401/—” Skz) FA 9 o TEsh= AIZES B ko] A Hgofa] ¢k 2 h AEROH, B ShHEe 2

>|—)\

S50
AA o]akslgkae]] thdt ibuprofen?] S-31% Sl wel 7181} Tbuprofen?] §-&4 5+ 5% ibuprofen®]
Zoll Fpspl fARE Fele B3 S9L Lehiglh

Abstract — In order to develope an efficient drug delivery system, experimental researches on the supercritical impreg-
nation of ibuprofen onto mesoporous silica, MCM-41,and its drug release characteristics were performed. Supercritical
carbon dioxide was adapted as an alternative solvent as it is harmless and able to avoid defects of organic solvents in
drug manufacturing processes. The procedure was composed of three steps, that is, as hydrothermal synthesis of MCM-
41, supercritical impregnation of ibuprofen onto MCM-41 and release of impregnated ibuprofen. Supercritical impreg-
nation reached equilibrium within 2 h for all cases of this research and the amount of equilibrium impregnation
increased with solubility of ibuprofen in supercritical carbon dioxide. Release profiles of impregnated ibuprofen showed
a similar behavior for all MCM-41 with different impregnated ibuprofen.
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Fig. 1. Schematic diagram of the supercritical impregnation apparatus.
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Fig. 2. Representative XRD pattern of synthesized MCM-41 silica
material.
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Fig. 3. Nitrogen adsorption isotherm at 77 K, degassed at 573 K, for
synthesized MCM-41 silica material calcined at 823 K.
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Fig. 4. Pore size distribution of synthesized MCM-41 silica material
at 77 K.
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Fig. 5. Representative time profile of supercritical impregnation of
ibuprofen onto MCM-41 at 35 °C and 120 bar.
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Fig. 8. XRD patterns of raw ibuprofen and MCM-41 impregnated with
ibuprofen. (a) from Charnay’s[14] (b) supercritical impregnation.
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