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Application of Porous Powders to Drug Delivery System
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Effect of mixing with porous materials (porous crysialline cellulose (PCC), methylated silica (ODS) and
controlled pore glass (CPG)) and drugs (pyrene, naphthalene and 1-naphthol) was studied under conditions of
various concentrations of drugs. The crystallinity changes of drugs in the mixtures with porous materials were
studied using powder X-ray diffraction method and differential scanning calorimetry (DSC). In the low mixing
concentration of drugs below 10%, drugs were almost transformed to amorphous state alter mixing. In the
pyrene and naphthalene systems (drug content was less than 1%), fluorescence monomer emission peak was
observed at 345 and 398 nm, respectively. But in both systems, the excimer emission peak intensity was
increased wilh increasing storage time, It was suggested that the dimer structure of these drugs was formed on
the pore surface. The lifetime values of 1-naphthol crystals, CPG75-1-naphthal and CPG1000-1-naphthol
physical mixtures were determined. In case of I-naphthol crystals, it exhibited the lifetime values at 4.7 ns and
8.4 ns and each component presented relative quantum yield for 29% and 71% ,respectively. However, 1-
naphthol carried by CPG75 and CPG1000 systems showed the equal lifetime values at 4.5 ns and 8.0 ns.
Interestingly, it was found that the relative quantum yield of the lifetime al 4.5 ns tended to increase with the
increase of 1-naphthol content {from 10% to 0.10%) in physical mixture, The component represented by the
lifetime at 4.5 ns has also been found in the 1-naphthol and triethylamine system with known hydrogen bond
existence between them., Hence, this study may suggest the formation of hydrogen bond between a molecule of
L-naphthol and surface of CPG.
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Fig.1 Solid State Fluorescence Spectrum
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Fig.2 Changes in Sclid State Fluorescence

Spectrum of Pyrene-PCC Mixture by Storage
at 20T (2 ex=300.0nm, Pyrene Concentration =1.0%)
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Fig.3 Change in Relative Intensity {lexcimer/[monomer)
of Pyrene by Mixing with Porous Materials

A obs(monomer)=398.0nm , & obs{excimer)=477.0nm

4 ex=300.0nm, Pyrens Concentration =1,0%

Storage Temperature=20'C
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Fig.4 Solid State Fluorescence Spectra of

Naphthalene-PCC Systems by Storage at 20°C
(A ex=262.7nm,Naphthalcne Concentration=10.0%)
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Fig. 5 Powder X-Ray Diffraction patterns and
DSC Curves of the Mixtures of CPG75 and 1-
Naphthol at Various Naphthol Content

a): 100%, b): 10%, ¢): 1.0%, d): 0.1%
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Fig. 6 Solid State Emission Specira of 1-Naph-
thol - CPG75 Mixtures
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