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Lubrication Characteristics of Polyvinyl Alcohol-Hydrogel (PVA-H) for Artificial
Articular Cartilage by the Polyethylene Glycol (PEG) addition
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Summary

As artificial articular cartilage substitute for joint replacement surgery, we had been developed Polyvinyl

Alcohol-Hydrogel(PVA-H) for long time.

However, this PVA-H has a problem in the long-term durability and

lubrication function. Therefore, we have developed the Polyethylene Glycol (PEG) mixed PVA-H to improve a

lubrication function of PVA-H.

In present study, this noble material was accessed concerning the tribological characteristics by the wear
friction testing. The result indicated that PEG mixed PVA-H has an excellent lubrication due to the fluid
lubrication by PEG. This finding suggested the possibility of newly PEG mixed PVA-H as an artificial articular

cartilage material.
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Fig.1 Flow chart of the production process of Polyvinyl
alcohol-hydrogel (PVA-H)

4[] PEG & A PVA-H (PEG mixed PVA-H) DAL
TlE, Z® PVA-H ERLEFE DR~ PEG MK % U
fif X PVA-H & [AIER72 FIECIERL L7=. PEG HyKITiX

(FeidE TR SR FE5F5 150~200 7
[g/mol]D & D L 7=. RIEERCTIERL L 72 PEG mixed
PVA-H iR ORI EITIER L7 PVAEIRD 10% & L
7.

F I RBHI ARG OBEREEZBET 5720, B8
WL S SIBERTT, 22 100~120°C T 20 4y ELEE
Z T TEKE 20~25wt%IZFHFE L=, 557z PEG
mixed PVA-H #0BHZ, X 2 1ZR4 X 912, KIS 7207
TRENCRAMEE S S TR 2R HRET 2 L9
W27 5%.

Fig.2 Polyethylene Glycol (PEG) mixed Polyvinyl
Alcohol-Hydrogel (PVA-H) Sample
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Fig.3 (a) Frictional testing machine

(b) The schema of friction testing device
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Fig.4 Coefficient of friction of each PVA samples under
the Purified water
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Fig.5 Coefficient of friction of each PVA samples under
the Human synovial fluid
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Fig.6  Comparison of Wear volume
(a) under the Purified water
(b) under the Human synovial fluid
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