
Proximal signaling of the immune receptor 
phosphorylation (figure, upper right) was 
biochemical reconstituted with the model cell 
membrane, consisting of purified recombinant 
proteins and substrate supported lipid biilayers. 
Phosphorylation reaction was measured in real time 
by fluorescence microscope.  

We have developed a method to internalize 
nanopartilces with various materials and sizes in to 
the cytosol fraction of live cells that are normally 
protected from intrusion with layers of barriers 
(figure, right bottom). We also found ways of 
conjugating cellular membranes with modified 
soluble polymers. 

We are also developing the method to measure 
interactions of cell-cell and cell-materials, in real 
time in bulk solution, and use the method to 
evaluate how nanomaterials can modulate cellular 
processes.
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 Nanomaterials have potentials for regulating cellular processes at molecular levels, 
and fine tuning of cell-material interface is one critical issue for the development.

 Development of novel bioanalytical methods to measure phenomenon derived from 
multiple cells and materials is important for evaluating materials.

 Development of functional nanoparticles and polymers regulating cellular processes 
 Development of assay systems to measure reactions at biointerface
 Development of methods to measure cell-material/cell interactions
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 Reconstitute and measure reactions at biointerface
 Nanomaterials for the cytosol and membrans of 

cells 
 Measurement of cell-cell/material interactions in 

solution

 Fine tuning for internalizing materials to the 
cytosol

 Development of the method to modulate the 
cellular interface by membrane bound polymers
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Gold nanopartilces introduced in to the 
cytosol fraction in a single human cell
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Phosphorylation of receptors (green 
fluorescence) in a single immune celll

Porous scaffolds with open surface pores, interconnected bulk pores and micropatterned pore structures were prepared by 
using ice templates. Composite scaffolds of biodegradable polymers and bioactive molecules such as cell growth factors 
and dexamethasone were prepared. The scaffolds can be used for tissue engineering of skin, cartilage, bone and muscle 
and treatment of various diseases and defects.
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 Scaffolds are necessary for regeneration of large tissues.
 Controlling of cell proliferation and differentiation is important.
 Preparation of biomimetic materials is an attractive strategy.

 Preparation of scaffolds with controlled pore structures and composite components. 
 Preparation of polymeric scaffolds to promote tissue regeneration. 
 Preparation of porous biomaterials with multi-functions.
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 Promotion of tissue regeneration
 Regulation of stem cell differentiation
 Killing of cancer cells
 Reconstruction of disease model tissues 

 Scaffolds for tissue regeneration
 Biomaterials for cancer therapy
 Biomaterials for surgical operation and wound 

dressing
 Scaffolds for reconstruction of disease model
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Composite scaffolds of biodegradable polymers and nanoparticles such as magnetic iron oxide and gold nanoparticles 
were prepared by incorporating nanoparticles in the matrices of scaffolds. The composite scaffolds can be used for 
photothermal therapy of cancer and tissue regeneration. 

Microgrooved scaffolds prepared 
with an ice template

Composite scaffolds of collagen 
and dexamethasone Regenerated bone tissue

Composite 
scaffold of 
gelatin and 
iron oxide. 
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