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Computational Biomechanics in RIKEN, its present status and future
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We started Computational Biomechanics Research project at RIKEN in 1999.

hard tissue simulation and human motion analysis.

This project includes circulatory simulation, soft and

In the circulatory simulation. we have developed several simulation codes. such as,

a fluid-structure coupling simulation code, blood flow simulation codes for the left ventricle and the aorta, kidny artery. carotid artery

and stenosis in the brain.
the artery and mesh generation code for simulation.
removing stenosis or the stent, etc.

In addition, we have also develoved both image processing code to handle medical images to get the shape of
Using these codes. we can estimate the effects of surgical operation such as
Parallel conputation is usually used to increase computation speed of one simulation but it should

be used to combine one compornent with others to simulate whole human body in biomechanical simulation.
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Fig.1 Pressure distribution and stream lines over stenosis
(steady flow)
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Fig.2 Shear stress on the ceter line of the stenosis(steady flow).
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Fig.3 Shear stress on the ceter line of the stenosis(pulsetile
flow). o
AR RS ERBEOHEFECISWTERL L D, Fig. 4 Fluid-structure coupling analysis.
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Fig.5 Flow in left ventricle of the heart
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Fig. 6 Velocity vectors in aortic arch and pressure boundary
conditions.
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Fig.8 Generating simulation meshes for carotid artery.

Fig.9 Comparison of surface shear stress
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Fig.11 Flow in stenosis with stent
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Fig.12 Flow around a baloon near stenosis
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Fig.14 Input device and operation of guid-wire simulator
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Fig.15 Replacement of eye ball by silicon band
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Fig. 16 Inplant simulation Fig.17 Musculoskeletal model
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