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Abstract: The potentialities of magnesium in biodegradable biomaterial field have caused great interests recently.

Surface modification is an important method to control the degradation rate and improve the biological activity of magnesium-
based materials. The latest research progress in surface modification of magnesium-based materials and the biocompatibility
of modified materials are reviewed, and the characteristics and research focus of various modification methods are described.

The future research direction and the prospects of magnesium-based biomaterials are also put forward.
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Table 1 Comparisons of properties among metal biomaterials with bone

Physical and mechanical properties Human bone

Magnesium or

Cobalt-based alloys Stainless steel

Titanium alloy

magnesium alloys

Density/g - ¢cm ~* 1.8~2.1 1.74~2.0 4.4~4.5 8.3~9.2 7.9 ~8.1
Modulus of elasticity/GPa 3.21 41 ~45 110 ~ 117 230 189 ~205
Compressive yield strength/MPa 130 ~ 180 65 ~ 100 758 ~1117 450 ~ 1000 170 ~310
Fracture toughness/MPa + m'/? 3.6 15 ~40 55 ~115 - 50 ~200

BB, I3 — AT AU A R A A R A R 1 A A
PIRF RN EER . MR AR A A PR 5 — B A W
WS E BN A, JLHIEX TR R e, BA &
A% (AR A AR P BE AT RL R AR WA e ) S At T i 32
WRBEA R R Ik 55— 2 H AR,

2 RENMERELEYHEBFERARIAR

ARG SRMAEH PR ZE, IR 225X
BAE T ry R o FAT, FEAEIRORLN A0, X

{

1R R BE A S T Ak BT ¥R C AT TR0 IR R (W
KL FR),, EEITEA: s b8 FRR e A
PR AL 5 RO e (O R iR, BT
BRRRESIRIZ . AHLIRIZSS .
2.1 HI®NE

AL R SR B i sp Tz B 7 o etk
BEAVFZ R, QIR LIS, BRRR . SRR
I, BIRRER AN, BhimRER AL, i L LI A%
i LEACIR ) T ZS 80 | AR . TR, HLAE

| Rare earth conversion coating |

| Microarc oxidation(MAO) |

| Laser surface treatment |

Surface treatment of biological
magnesium alloys

Physical modificationl{ lon implantation I

| lon beam assisted deposition |

Calcium phosphate
coating DCPD

{

| PLGA,chitosan,trimethoxy silane |

| Seli-assembled organic thin film |

K1 AEWes e B vk

Fig. 1  The surface modification methods of bio-magnesium alloys
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