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Novel Materials: Feedback & Regulation
Auto-Modulated Materials Release
from Mesoporous Nanocompartment Film



Mesoporous Nanocompartment Film
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Introduction )

Silica Capsule with Mesoporous Wall
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Preparation Scheme :
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Study of the Release Mechanism 5
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Study of the Release Mechanism

Repeatable Behavior
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Driving Force for the Release Behavior

Frequency Shift
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Application for Drug Release
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Conclusion
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« We have successfully prepared compartment films
composed of porous hollow silica capsules using simple LbL
technique.

« The compartment films exhibit spontaneous materials
release In a stepped auto-modulated mode due to the
special morphology of the silica capsule.

Molecules Release

Stepped

Frequency Shift

Time

Biomedical uses for
encapsulation and release of
various drugs




Mesoporous Nanocompartment for Sensing
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Hollow Mesoporous Capsules

SEM Image TEM Image
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Fabrication by Layer-by-Layer Technique
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Adsorption of Different Vapors
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Adsorption of Different Vapors
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Carbon Capsules With Imprinted Molecules
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In Summary

« LbL compartment films formed by carbon capsule have shown
effective adsorption of organic solvent with phenyl group.

« By encapsulation of different molecules in the carbon capsule, it is
possible to control the adsorption selectivity of different vapors.
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New Concept
Hand-Operating Nanotechnology
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Hand-Operating Nanotechology
Catch a Molecule!
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Hand-Operating Nanotechology
Molecular Machine at Interface

Bottom-up
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Invisible molecular
machines

Useless!

Molecular Machine at Dynamic Interface
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Dynamic Function of Molecular Pattern at Air-Water Interface
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Conformational Changes of Steroid Cycliophane at Air-Water Interface
Cyclophane

Hydrophobic Face

Steroidal
Wall

Flat Conformation Cavity Conformation
at Low Pressures at High Pressures

J. Am. Chem. Soc., 122, 7835 (2000) and Langmuir, 21, 976 (2005). 30



Measurement of Piezoluminescence [(Pressure to Lightl Behavior
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Surface Pressure / mN m’
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Hand-Operating Nanotechnology
Chiral Resolution by Hand Motion

First Achievement Since Dr. Pasteur
‘ Molecular Twisting upon Compression
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Hand-Operating Nanotechnology
Discriminate the Single-Methyl-Group
Difference between Thymine and Uracil

Beyond Nucleic Acid Recognition
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