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【Purpose and Background of the Research】 

Polymer-polymer interaction arises strongly, 
even if it is weak interaction at low molecular 
level individually. We have reported the creation 
of medical materials and regular nanospace 
using layer by layer (LbL) assembly, taking 
advantages of polymer-polymer interaction. LbL 
method is the unique technique for thin film 
preparation, dipping the substrate into two 
kinds of polymer solutions alternatively, which 
associates with each other. For example, we have 
prepared hollow nanoparticle with 
biodegradable polylactides by stereocomplex 
formation. In 2000, we have revealed the “weak 
interaction”, such as Van der Waals interaction, 
could apply to LbL method. 

 
In this study, we collect the basic 

information on the LbL method with “weak 
polymer-polymer interaction”, which we have 
firstly developed in the world. The technique is 
applied to create the novel safe functional 
materials, using biocompatible polymers with 
various components and substrate shapes. 
After the evaluation of the material 
functionalities, the cell experiments, the 
experiments in vitro and in vivo, and 
translational research are carried out in order 
to show that the polymer chemistry contributes 
the human society. 
 

【Research Methods】 
The LbL methods have been mainly 

achieved with 2 dimensional substrates. We 
expand the LbL materials for 0 dimensional, 1 
dimensional, and 3 dimensional substrates, 

such as cell, tube, and various structures. The 
approach advantages the proper biomedical 
materials, shown in Figure 2. 

The chemical and physical characters are 
analyzed for the LbL materials with 
biocompatible polymers, and the safety test is 
performed to establish technologies for 
translational research. 

 
【Expected Research Achievements and 

Scientific Significance】 
Important insights regarding polymer 

assembly are obtained. Polymer biomedical 
materials are fabricated, which are controlled 
with interface and form. The results will be 
utilized for novel medical treatment and future 
development of healthcare. 
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Figure 1. Nanomaterials by LbL method. 

Figure 2. Material interface and shapes  
controlled by LbL approaches. 

【Grant-in-Aid for Scientific Research(S)】  
Science and Engineering (Chemistry) 
 


