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Biodegradable magnesium implants treated by plasma electrolytic oxidation
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Magnesium-based resorbable bone reconstruction implants receive ever-increasing

attention, due to the proximity of elastic modulus of Mg to that of natural bone, its high

biocompatibility and capacity of the human body to absorb and metabolize Mg in great

quantities without adverse effects. Major efforts are being made towards control of the

corrosion rate of Mg implant with retention of its mechanical properties during healing

period. Plasma electrolytic oxidation (PEO) is a promising technique that enables

considerable reduction of corrosion rate of Mg alloys due formation of ceramic

coatings of significant thickness and compactness. In the present work 100-110 mm

thick PEO coatings with incorporated bioactive elements, such as P, Ca and F have

been generated and characterized with respect to their composition, morphology,

microstructure and microhardness. The coatings exhibited high Ca/P ratio (2.2-2.9)

and Ca/Mg ratio (0.3-0.6). Three Mg alloys including pure Mg, AZ31 and AM50 with

two different coatings have been screened during short term exposure (up to a week)

in simulated body fluid (SBF) at 37

o

C. Corrosion rate has been evaluated based on

hydrogen evolution and correlated with corrosion current densities obtained in DC

polarisation experiments. In all alloys, PEO coatings reduce the hydrogen evolution

rate from 5-10 mL cm

-2

 week

-1

 for untreated alloys to <0.2 mL cm

-2

 week

-1

. The effect

of the coating thickness on hydrogen evolution and mechanical integrity during long

term immersion (up to two month) in simulated body fluid at 37

o

C has been evaluated

using real size 3D prototypes fabricated using AM50 alloy with Ca-P-F containing

coating. Implant degradation morphology has been monitored and characterized

periodically during immersion. The corrosion rates of ~10 mg cm

-2

 day

-1

 during the

studied period of immersion were achieved.
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