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1. Computational biomechanics simulation
project

The Computational Bio-Mechanics research project
(CBM project, here after), a five-year project started, was
terminated at the end of March 2004, and succeeded by the
second CBM project from April, 2004. We are developing
a computer model of live human body to make a diagnosis
for disease or injury, to make an operation plan or to make
practice of operations. The ultimate goal of this project is
to develop a live human model on a computer system. The
computer model is based on fluid dynamics for the circu-
latory system, structure analysis for soft and hard tissue
and kinematics for human body motion. We are also de-
veloping a 3D measurement device to get shapes of various
organs as well as image processing software and sequence
of MRI. We held a RIKEN symposium in March, 2005.
(1) Analysis code developing team

We aimed to develop the simulation code for the heat
fluid coupling analysis, the structural fluid coupling anal-
ysis, and the restructuring analysis of the bone. In the
heat fluid coupling analysis, the blood stream, the tem-
perature, and the oxygen distribution was developed. In
the fluid structure coupling analysis, a three dimensional
computing model of the viscoelasticity film was developed.
In the simulation of the bone, we developed a restructur-
ing model of the bone trabeculae of which a minimum unit
was the cell of bone.
(2) Human digital data model team

The aim of this team is to construct the human body
model to be alive. The constructed human body model has
muscle, blood vessels, bone, and various organs. Moreover,
this model has information on shape and mechanical prop-
erties. In this year, we developed the whole body model
with a resolution of 1 X 1 x 8 mm, it used MRI from a
volunteer.
(3) Surgical operation simulator team

The aim of this team develops the operation simulator
used by the medical practice based on the results of the
other two team. In this year, we developed the simulator
of the sclera buckling operation to detached retinas, and
developed the catheter simulator. In the catheter simula-
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tor, we succeeded in use and the simulation of patient’ s
blood vessel information.

2. Digitization of biological sample’s shape and
construction of its database

The shapes of living things are the final expression of
their genomes. However, numerical handling of a three di-
mensional shape is not easy because there is no general
numerical definition of the shapes. Once we define the
method to measure the three dimensional internal struc-
ture of a biological sample, we will be able to search and
compare the structure to presume the relationship between
the shape of a living thing and its genome.

This year, we have developed a 3D internal structure
microscope which can be applied for such hard tissues as
bones. We obtained very clear 3D images of both mouse
skull and brain at the same time. We also developed an ob-
servation protocol for bone and whole mouse and the blood
tubes in the brain, and successfully obtained sectional im-
ages of whole mouse from 7 strains male and female.
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