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Abstract: Biodegradable absorbent material in vivo is an important direction for the development of biological materials ;
and metal-based biodegradable absorbent materials are of vital clinical value since metal material has preferable strength
and plastic toughness. As metal material with closest biomechanical properties to those of human bone, magnesium has i-
deal biomechanical compatibility and its alloys have great application potential as biodegradable materials therefore. The
advantages of magnesium-based alloys as biodegradable implants are presented first. Then the early research history about
biomagnesium is briefly reviewed ; and current research progress and facing challenges of biomagnesium are introduced and
summarized meanwhile. Finally, the future directions and research priorities of medical degradable magnesium-based bio-

materials are discussed.
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Table 1 Summary of the physical and mechanical properties of various implant materials in comparison to natural bone

Properties Natural bone Magnesium Ti alloy Co-Cr alloy Stainless steel Synthetic hydroxyapatite
Density/g + ¢cm ~3 1.8 ~2.1 1.74 ~2.0 4.4 ~4.5 8.3~9.2 7.9~8.1 3.1
Elastic modulus/ 3~20 41 ~45 110 ~117 230 189 ~205 73 ~117
GPa
Compressive yield 130 ~ 180 65 ~ 100 758 ~1117 450 ~ 1000 170 ~310 600
strength/MPa
Fracture toughness/ 3~6 15 ~40 55 ~115 N/A 50 ~200 0.7
MPa - m'?
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/Intracellularfluid
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Fig. 1 ~ The distribution of dynamic absorption and excretion equilibrium of Mg in human body
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Fig. 2 Absorbable Mg stent ( Magic 3. 0/10, Biotronik )
fully dilated

Intimal Area/mm?
N w H (4]

=

Stainless Steel

Magnesium Alloy
K3 ARSI NEE & & SO A/ NE IR IR Bk 28 d
TR R A, AEW L (a)40X, (b)100X;
BAE R ()40X, (d)100X; (o) AEMSHEA X
20 1L P AR R L 4K
Fig. 3 Representative photomicrographs of hematoxy-eosin stained
sections of porcine coronary arteries after implantation 28 d,
stainless steel stent; (a) 40 x and (b) 100 X ; and mag-
nesium alloy stent; (c¢) 40 x and (d) 100 x ; (e) Bar

graph showing the intimal area
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Fig. 4 Fluoroscopic images of cross-sections of a degradable polymer

(a) and a magnesium rod (b) with in vivo staining of newly
formed bone resolved using calcein green (Bar=1.5 mm, I
=implant residual, P = periosteal bone formation, E = en-

dosteal bone formation )
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Fig. 5 SEM micrographs of (a) AZ91D and (b) JDBM after
immersion in Hank’s solution at 37 °C for 240 h with

corrosion products removed
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5 —— JDBM-540 /10 h-250 °C extrusion (1) H

— 100ff  —— JDBM-540 <C/10 h-300 °C extrusion (2)
—— JDBM-540 °C/4 h-250 /10 h-350 °C extrusion (3)
~~~~~~~~~~ JDBM-540 °C/4 h-350 °C extrusion (4)
——— JDBM-540 °cl4 h-450 «C .extrusionl(5)

0 5 10 15 20 25 30 35
Elongaton/%

K6 JDBM B B AR S IR T MBI 2t e Il £k
Fig. 6 Tensile property curve of JDBM magnesium alloy at room

temperature

7 JDBM &4 G b R A 10 S AR A AR () o0 LA SE
28, (b)EH, BET, (o) HHATRISE

Fig. 7 Typical JDBM magnesium alloy products for medical applica-

tions: (a)intravscalar stents, (b)bone plate and bone ped,

(¢) scaffold for bone fissue engineering
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Fig. 8 Optical image of (a) fluorid-coated Mg and (b)

untreated Mg
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4l Mg(pH =7. 4, 5@ )
Fig. 9 Optical images of samples: (a) untreated Mg and
(b) fluoride-coated Mg, after immersion for 2 d in

Hanks’solution at 37 °C, pH =7.4, open to air
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