
Innovative Biomineral Structures

Biomineralization

Crystallization

Earth Science

Kidney stone 
surgery by laser

Distribution of proteins
in a kidney stoneBone remodeling

• Basics of crystal growth
• Understand environmental 
changes from crystals

• Drug discovery
• New materials

• New drug/food
• New treatment

Crystal growth 
control by laserPolymorph controlProtein crystallization

Analysis of natural crystals 
such as meteorites

Technology to 
“interpret” the nature

Technology to 
"Investigate" materials

Technology to “make” 
desired materials

Crystal polymorph 
control

Shape/structure 
control

Meso-structure  
control

Reviews in Mineralogy & 
Geochemistry, Vol.54より

Making full use of the principle 
of biomineralization to control 
the crystal structure, shape, 
and hierarchical structure, 
freely constructing a three-
dimensional nanostructure. 

Creating new 
functions!

Innovative Biominerals Area
Mihoko Maruyama Laboratory http://www.bio.eei.eng.osaka-u.ac.jp/

Innovative biominerals area is a new laboratory established in October 2022. We aim 
to realize "future medical innovation that supports healthy longevity" in an aging society. 
In particular, we are conducting medical-engineering collaborative research on 
biominerals (kidney stones, bones, etc.).

Research themes
① Elucidation of urinary 

stone formation 
mechanism and 
development of 
therapeutic methods

② Elucidation of bone 
remodeling mechanism 
focusing on crystal phase 
transition

③ Development of 
crystallization technology 
for organic crystals




