
In the case of ritonavir glass, its hydrogen 
bond pattern and free volume were altered 
by sub-Tg annealing, which resulted in 
stabilization against crystallization.
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 Current basic theory on amorphous materials is not sufficient for explaining 
dynamics of organic compounds

 Amorphous materials are useful in various field including pharmaceutics
 Amorphous materials are difficult to handle, which inhibits their wide use

 Establish general theory on non-equilibrium dynamics of small organic molecules
 Highly stabilize amorphous structure of small organic molecules
 Comprehend molecular state of supersaturated solution created by dissolving 

amorphous solids

 Hydrogen bond reorganization and reduction of 
free volume during relaxation led to stabilization 
of the amorphous structure against crystallization

 Formation of colloidal structure during 
dissolution and it effect on transmucosal
absorption was revealed

 High-level stabilization of amorphous structure 
by means of thermal treatment

 General understanding on relationship between 
chemical structure and crystallization tendency

 Control structure formation in supersaturated 
solution during dissolution of amorphous solids
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Dissolution of amorphous solid dispersions 
composed of low-molecular-weight drugs 
and polymers create supersaturation, 
followed by phase separation based on 
spinodal decomposition. Concentration of 
diluted phase (XL) correlated with 
transmucosal absorbed amount.

When the amphiphiles are bound to bilayers
with restricted areas, lipid fibrils extend
(upper). When the amphiphiles are inserted in
bilayers with tunable areas, bilayer area
expansion occurs (below). The area increase is
dependent on the bilayer patch shape.
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 Supported bilayers are useful biomimetic models for understanding the interaction of 
amphiphilic molecules with biological membranes. 

 The interaction between phospholipids and fats occurring in biological systems is not 
well understood.

 We investigated the processes of amphiphile insertion in phospholipid bilayers using 
glass-supported bilayers.

 We investigated the behaviors of phospholipid molecules in triacylglycerols that are 
major components of biological fats.

 C. Kataoka-Hamai, Y. Kaizuka, T. Taguchi, Langmuir 2016, 32, 1250. 
 C. Kataoka-Hamai, T. Yamazaki, Lagnmuir 2015, 31, 1312.
 C. Kataoka-Hamai, M. Higuchi, J. Phys. Chem. B 2014, 118, 10934.

 The amphiphile insertion in supported bilayers is 
dependent on the restricted/unrestricted bilayer 
areas and the bilayer edge tension.

 Phospholipids form various reverse micelles in 
triacylglycerols.

 Biosensors

Phospholipid molecules form reverse
micelles in triacylglycerols. We identified
the parameter that determines the
structures of the reverse micelles using
fluorescence microscopy.
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