Apparatus for simulating a pulse-pressure

and heart beat |

Yuma Shiraishi'!, Atsushi Sakuma?, and Yun Jung Heo

Tokyo University of Agriculture and Technology
°Kyoto Institute of Technology
3Kyung Hee University



Background
Causes

= =




Background

In vivo experiments...
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Development of pulsation simulators
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Pulsation simulator 1
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In vivo like pulsation!



Change of waves
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Increase in flow resistance
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Change of waves
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Pulsation simulator

» Solenoid valve to change waves similar to pulse pressure
* Narrow tube to increase flow resistance
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Realization of In vivo like pulsation!

Application for studying vascular mechanobiology




Blood-vessel cells under pulse pressure
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Modification of the pulse simulator

Outlet

Is it possible to realize pulsation in arterioles?
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How to realize pulsation?
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How to decrease pressure similar to arterioles
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How to decrease pressure similar to arterioles
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Design of microfluidic devices

Type-S
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Micro Fluidic Device

1. Close the valve of microfluidic a device
2 . Pulse-pressure control
3. Flow particles in a microchannel
4 . Open the valve of microfluidic a
e device (Max 16.0)
5. Inspection using a microscope
6. Flow rate measurement



Connection

Type-S w=5 mm

50mm




Pulse-pressure measurement
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Measurement of flow rates

®30um particles
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Measured flow rates

average 1 mm/s average 15mm/s

Viscosity of blood is 4.5 times higher than viscosity of water
Low shear stress

If we control flow rates, we can realize shear stress
of arterioles in our system.



Conclusion

Modification of a Realization of pulse pressure in
pulse simulator a microfluidic device
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If we culture blood-vessel cells in a microfluidic

device, we can study vascular mechanobiology.
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