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Friction Reduction at Sliding Part in Blood Based on Control of Protein Film
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Abstract: Friction reduction for sliding part of artificial organs is required to ensure stable behavior and designed function.
Mechanical seal, which installed in ventricular assist device, also requires low and stable friction property under blood sealing
condition. Therefore, this study aims to clarify the effect of diamond-like carbon coating on adsorption of protein aggregates
as well as to reduce friction by controlling formation of protein film formed on sealing surface of mechanical. As a result, it
was found that diamond-like carbon coating suppresses adsorption of protein aggregates and enables friction reduction by

controlling quality of formed protein film.
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Fig. 1 Schematic of experimental setup
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Sealed fluid: Blood

- Circulated fluid: Purified water
Seat ring: Polished SiC

— Rotational speed: 2000 rpm
Load: 2N

- Room temperature

—— Textured A
— Textured B
— Textured and DLC-coated
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Fig. 2 Friction properties of textured mechanical seal.
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Fig. 3 Effect of surfactant on friction property in blood.
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Fig. 4 Distribution of protein aggregates (a)
and (b) on DLC coating.

on SiC substrate

Material: SiC/SiC-DLC-dotted

- Rotational speed: 2000 rpm -
Sealed fluid: Blood

[— Load: 2N -1
Room temperature

» on
| DLC coating

on
SiC substrate

Count, a.u.

0 50 100 150 200

Brightness
Intensity ratio of adsorbed protein

Sliding direction——»

Fig. 5

Fig. 6 Suppressed formation of protein film
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