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Bionic simulator is needed to…
・understand how tissues form and function
・reduce the animal experiment

Organ-explanted Bionic Simulator (OBiS)

Experimental platform Connecting to artificial tubes

Developed 3 DOF dual-arm micromanipulator
・ Teleoperation using Falcon 3D haptic interface
・ Maximum speed : 8 mm/s, position accuracy : 1 μm

・microvascular (D < 1 mm)
・concentrated in one place
・low stiffness

Experimental model

Chick embryo

Explantation

・Similar to the human circulatory systems
・Easy to generate the chick embryo 

How to connect the microvascular to 
artificial tubes easily?1 mm

Our challenging :
construction of circulatory system

Heart

・Supply to organs of nutrition
・Analysis of the secreted protein from the organs

Incubation

1. Choose the heart from chick embryo for Organ-explanted bionic simulator.
2. Propose concurrent vascular anastomosis technique by using suction-induced vascular fixation (SVF) method.
3. Confirm the circulation through the artificial tubes and blood vessels led to the heart of chick embryo.

- Examine the state of an explanted organ by circulating of the culture medium over the long term.
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Pumping test

・Decrease the DOF of the blood vessels 
・Position the multi-blood vessels at one time

Fabrication
10 mm

・Enable to use living organs

Our approach
: top down approach

Difficult to maintain and monitor
the functions of explanted organ.


