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Abstract Biodegradable and bioactive b-tricalcium

phosphate (b-TCP) coatings were prepared on magnesium

(Mg) in order to improve its biocompatibility by a chemical

method. The tensile bonding strength of b-TCP coating and

Mg substrate was measured by the standard adhesion test

(ISO 13779-4). And the cytocompatibility of b-TCP coated

Mg was studied by using human osteoblast-like MG63

cells. It was found that the MG63 cells could grow well on

the surface of b-TCP coated Mg and the cell viability on

b-TCP coated Mg was above 80% during the cocultivation

of MG63 cells and b-TCP coated Mg for 10 days, indi-

cating no cytotoxicity. It was concluded that the b-TCP

coated Mg had good cytocompatibility. The degradation of

Mg substrate with b-TCP coating in vitro was studied in

detail by XRD, EDX, SEM, and ICP. The results showed

that a bone-like apatite continually formed on the surface

of the sample with the degradation of both Mg substrate

and b-TCP coating in Hank’s solution (a simulated body

fluid). The biodegradation mechanism was preliminarily

analyzed in the paper.

1 Introduction

Magnesium (Mg) is attractive as a bone substitute material

due to its suitable biomechanical compatibility [1], bio-

degradation [2], and good biocompatibility [3]. However,

previous studies indicated that the degradation of Mg alloys

was too fast to match the growth of the bone tissues [4] and

even resulted in some toxicity in vivo. The purity of Mg

alloys has been much improved with progressing of the

metallurgical techniques, which can well slow down the

degradation rate of Mg and its alloys. Another important

method to reduce the degradation rate of Mg is surface

modification. For implant applications, a small number of

preliminary surface treatment methods for Mg alloys have

been reported, including carbonate treatment [5], alkali–heat

treatment [1, 6], ion plating of Ti [7], fluoride-conversion

coating [8], and microarc oxidation [9], each with its merits

and limitations. To expand the repertoire in this respect, the

present study attempts to prepare a bioactive coating with

good biocompatibility and biodegradation on Mg.

Calcium–phosphate (Ca–P) coatings have been widely

used in clinic due to their favorable biocompatibility and

osteo-conductive properties. Many studies have been con-

ducted by depositing Ca–P coatings on metal implants to

combine the biocompatibility of ceramics with the excel-

lent strength of metals [10, 11]. The b-tricalcium phosphate

(b-TCP), which has good chemical stability, relatively high

mechanical strength, and favorable bioabsorption rate [12],

is promising to be coated on Mg to improve the possibility

of applying Mg in biomedical fields. Bioactive b-TCP

coating was well prepared on Mg by a low temperature

chemical method in the paper.

As the Mg samples in the tests are intended to be

employed as hard tissue substitutes, therefore, in vitro

cytocompatibility test on osteoblasts is necessary to fully
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investigate the possibility of using Mg as biomedical

implants. The cytocompatibility tests using MTT assay

[13] by cocultivation of material samples with human bone

derived cells (HBDC), an osteoblast lineage (MG63), and a

macrophage lineage (RAW264.7) have been used to

determine the cytotoxicity of cobalt and chromium metal

ions [14] and composite materials including HA [15]. In

the work, the human osteoblast-like MG63 were coculti-

vated with b-TCP coated Mg in order to evaluate the

biocompatibility of Mg as a bone substitute material.

The biodegradation is an important property of Mg as a

bone substitute material. At present, the study on the bio-

degradation of the surface modified Mg and its alloys is

still fewer [16, 17], and the relevant mechanism is not so

clear, including the Mg with b-TCP coating. In this study,

the biodegradation behavior of Mg with b-TCP coating was

preliminarily studied in vitro in order to give more infor-

mation for further development of Mg based biomaterials.

2 Experimental

2.1 Preparation of b-TCP coating

Samples of dimensions 10 mm 9 10 mm 9 2 mm were

cut from commercially pure Mg ingots (99.99%). The

samples were ground and dry polished with SiC papers

successively up to 1,200 grits. The polished samples were

ultrasonically rinsed for 10 min in alcohol and dried in a

warm air stream and then followed by an immersion in a

supersaturated Na2HPO4 solution at room temperature for

3 h and a heat-treatment at 400�C for 10 h. After the alkali

and heat treatments, they were ultrasonically cleaned again

in distilled water for 10 min and then were placed into the

falcon tubes filled with a mixture of Na2HPO4 � 12H2O

(23.75 g/l) and Ca(NO3)2 (18.2 g/l) in deionized water at

70�C for 48 h. The samples were then washed with dis-

tilled water and dried in air. The surface morphology of the

coating and the phases formed after treatment were studied

by scanning electron microscope (SHIMADZU, SSX-550)

and X-ray diffraction (Rigaku, D/MAX-2500PC18kW)

using CuKa line generated at 50 kV and 300 mA. The

chemical composition was studied by energy dispersive

X-ray spectroscopy (Oxford EDX System). The tensile

bonding strength of the coatings was measured by a stan-

dard adhesion test (ISO 13779-4). This was done by

applying a uniaxial tensile load to a cylindrical test

assembly of 25 mm in diameter composed of a b-TCP

coated specimen bonded to an uncoated component. The

two pieces of test assembly were bonded together using an

adhesive bonding glue. The tensile strength was calculated

by dividing the load at failure to the cross-sectional area.

The tensile load was applied at a constant cross-head

velocity of 1 mm/min using a universal testing machine.

Five samples were tested for each condition.

2.2 Cytocompatibility tests

2.2.1 Cell culture

MG63, the human osteoblast-like cells, obtained from China

medical University, were cultured in DMEM medium at

37�C in 5% CO2 humidified atmosphere and the plastic cell

culture dishes, isolated by a 2% agarose gel layer with pH

7.4 PBS to prevent non-specific cell adhesion, were used. All

the samples were immersed in the cell culture medium for

24 h in a 24 wells microplate which had been sterilized in

75% ethanol for 10 min and immersed in PBS overnight.

Then a drop of 50 ll of 5 9 106 cells was seeded on the top

of each sample, which was absorbed by the substrates. The

same amount of cells was also seeded on the plastic control

surface. Cells were attached to the samples for 15 min

before additional medium was added. The cells were further

incubated at 37�C in 5% CO2 for various periods of time and

were fed once every other day.

2.2.2 Cell viability and proliferation

In the cell viability and proliferation study, the number of

living cells was measured by the MTT-based colorimetric

assays. The assay relies upon the ability of living cells to

reduce the tertrazolium salt into the soluble colored for-

mazan product. After 1, 4, 7, and 10 days cell incubation

on the Mg samples or the control plastic, non-adherent

cells were removed by twice gentle washes in PBS. About

1 ml of 16% MTT in DMEM medium was added per well

and incubated at 37�C in a 5% CO2 incubator for 3 h. Then

100 ll of the homogenized solution was transferred to the

96-well plates and the optical density was recorded at

492 nm using an MRX ELISA reader. Results were

reported as the optical density units. Background absor-

bance was obtained by incubation of the MTT in DMEM

medium and subtracted from the results.

2.2.3 Live/dead staining and SEM observation

Cell live/dead staining was performed to determine the

viable and non-viable MG63 cells, after cultured on the

b-TCP coated Mg for 4 h. The living and dead cells were,

respectively, stained with AO–EB at room temperature,

and then visualized using a Leica DMLB fluorescence

microscope.

For morphological analysis of the MG63 cells after

cultured on the b-TCP coated Mg samples for 10 days, the

samples were examined using SEM. Samples were washed

with PBS for three times and fixed with 1.5% glutaraldehyde
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in PBS overnight at 4�C. After washing with PBS, the cells

were dehydrated through a series of graded concentrations

of ethanol and then finally dried for 48 h in air at room

temperature. The samples were then viewed in a low vacuum

for 30 Pa using a scanning electron microscope (HITACHI,

S-3400N) operated at an accelerating voltage of 20 kV.

2.2.4 Statistical analysis

Statistical analysis was carried out by a one-way analysis

of variance (one-way ANOVA) using statistics package for

social science (SPSS v 13.0) software. The results were

compared using a LSD–Dunnett’s post hoc test and dif-

ferences were considered as significant when P \ 0.05.

Experiments were performed three times with three repli-

cates for each sample and all graphs are expressed as

mean ± standard error (SE) where n = 3.

2.3 In vitro biodegradation test

The b-TCP coated Mg and the naked Mg samples were

cleaned in ethanol prior to corrosion tests. The samples with

size of 10 mm 9 10 mm 9 2 mm were immersed in

100 ml of an acellular Hank’s solution (Na? 142.1, K? 5.33,

Mg2? 0.9, Ca2?1.26, Cl- 146.8, HCO3
- 4.2, HPO4

2- 10.78,

SO4
2- 0.41 mM) with initial pH of 7.22 at 37�C. The

solution was not refreshed again. After immersion of the

samples in Hank’s solution for 1, 2, 3, 4, and 8 weeks, the pH

values of Hank’s solution were detected. Mg and Ca con-

centrations of Hank’s solution, before and after soaking the

samples, were measured using inductively coupled plasma

atomic emission spectrometry (ICP-AES; SPS-1500VR,

Seiko Instruments Inc., Japan).The surface morphology,

composition, and structure of the b-TCP coated Mg sample

before and after biodegradation were analyzed using SEM,

EDS, and XRD.

3 Results

3.1 Preparation of b-TCP coating and

cytocompatibility

Figure 1 shows the surface micrograph after calcifying.

The C–P coating was composed of crystal in flakes. EDS

analysis in Table 1 shows an overall Ca/P ratio of 1.54 for

the C–P coating that is close to 1.5 for the Ca/P ratio of b-

TCP. EDS analysis is consistent with the XRD result. In

Fig. 8, the XRD result shows that the coating is composed

of pure b-TCP before biodegradation. The tensile adhesion

strength of b-TCP coating and Mg substrate is shown in

Table 2. It can be seen that the adhesion strength of the

coatings is 16.1 ± 3.4 MPa.

After 4 h cell incubation, the fluorescence photo shows

the adhesion of many viable MG63 cells on the b-TCP

coated Mg which means surface modified Mg has good

affinity, as shown in Fig. 2. Cell proliferation was checked

over a period of 10 days with that of plastic culture dishes as

the control. Figure 3a shows a general increase of the

number of cells on the control substrate as well as on the

b-TCP coated Mg for the 10 days, as determined by increase

in the optical density. Also at this time, there is a signifi-

cantly higher number of MG63 cells on the b-TCP coated

Mg compared with that of on the naked Mg. Figure 3b

indicates the MG63 cell viability on naked Mg and b-TCP

coated Mg. The cell viability is above 80% on b-TCP coated

Mg which means no obvious inhibitory effect on cell growth

was detected due to the good biocompatibility of b-TCP

coating. However, an obvious decrease in cell viability was

observed on naked Mg compared with that of on b-TCP

coated Mg. The cell viability is less than 80% on the naked

Mg that means some extent of cell toxicity of the naked Mg.

At about the 10th day, the cells proliferate well and

spread throughout the surface of the sample. The mor-

phology of cell is in good condition. Figure 4 presents the

SEM micrographs of MG63 cells cultured on the b-TCP

coated Mg for 10 days, in which the cells appear flattened

and fibrous bodies can be observed on the surface due to

the extracellular matrix proteins synthesized by the cells. It

is concluded that MG63 cells can well grow on the b-TCP

coated Mg and the b-TCP coated Mg has good

cytocompatibility.

Fig. 1 Surface morphology of the b-TCP coating on Mg

Table 1 Surface composition (at%) of b-TCP coating Mg before and

after biodegradation analyzed by EDS

Elements O Ca P Mg Na Ca/P

Before biodegradation 62.03 22.35 14.55 1.06 – 1.54

After biodegradation 72.70 14.15 11.40 1.09 0.65 1.24
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3.2 In vitro degradation evaluation

The study on the biodegradation of the b-TCP coated Mg

and the naked Mg samples were carried out in 100 ml

Hank’s solution, respectively. The pH values of Hank’s

solution were recorded at the given time intervals and are

shown in Fig. 5. The pH values of the solution with b-TCP

coated Mg were found to be less than eight during the first

month, which means Mg ions slowly released during this

period of time. While the pH values of the solution with

naked Mg quickly increased to over eight at the first week.

The physiological conditions with high pH values are not

compatible with cell growth. During the subsequent

Table 2 Bonding strength of Ca–P coating and metal substrate

Ca–P coating/Metal

substrate

Coating process Bonding

strength (MPa)

Thickness of

coating (lm)

Reference

HA/Ti Plasma-sprayed 12.9–17.3 200 [19]

HA/Ti rf-Plasma-sprayed 40–65 150 [20]

HA/Ti Plasma-sprayed/heat treatment 28–42 180 ± 20 [21]

HA/Ti–6Al–4V Plasma-sprayed/HVOF 15–31 30–50 [22]

FHA/Ti Electron-beam deposition 20–40 [23]

HA/Ti Particle beam irradiation 2–30 52–2 [24]

HA/Ti Hydrothermal–electrochemical 11–22 [25]

HA/Ti–6Al–4V Microarc oxidation 24–44 [26]

HA/Ti–6Al–4V Magnetron sputtering 25–40 3–4 [27]

FHA/ZrO2 Sol–gel 20–70 1 [28]

Yttric Ca–P/Ti Laser cladding 63–68 [29]

HA/316L SS Chemical method 22–37 [30]

b-TCP/Magnesium Chemical method 16.1 ± 3.4 85 This work

Fig. 2 Fluorescence micrograph of live/dead dye-stained MG63 cells

after 4 h of culture within b-TCP coated Mg. The living and dead

cells were, respectively, stained with AO–EB and visualized in green

and red using fluorescence microscopy
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2 weeks, the slight decrease of pH values of two groups of

solution might be mainly due to the presence of a bone-like

apatite shown in Fig. 7 that consumed the OH- in the

Hank’s solution. Other studies also found that the precip-

itation of apatite-like calcium phosphates was also

accompanied by a slight decrease of pH value [18]. How-

ever, the pH values still increased with continuous release

of the Mg ions after some time.

The ICP-AES analysis reveals the changes of Mg and

Ca concentrations in Hank’s solution after soaking b-TCP

coated Mg, as shown in Fig. 6. In the first 3 weeks, the Mg

ions were slowly released. In the meantime, the content of

Ca ions was higher than that of initial Hank’s solution,

which indicated that the Ca ions were releasing from

b-TCP coating. However, the Ca ions showed the negative

gain after about 3 weeks. Correspondingly, the slight

decrease of both the pH value and the number of Mg ions

suggested that the Ca ions and Mg ions might be consumed

by formation of a new product. Then the Ca ions in Hank’s

solution were continuously consumed, which indicated that

the Ca ions were supersaturated around the b-TCP and a

new apatite continually grew on the sample surfaces with

increase of time, while continuous increase of pH values

and the release of Mg ions represented the continuous

degradation of Mg in Hank’s solution.

After soaking in Hank’s solution for 2 weeks, the

fibrous products on the b-TCP coated Mg were observed by

SEM, as shown in Fig. 7. The XRD patterns of the surface

before and after biodegradation are shown in Fig. 8. It can

be seen that Ca5(PO4)3(OH) (hydroxyapatite, HA) pre-

sented on the surface of Mg sample, together with some

CaPO3(OH) and Na2CaMg(PO4)2 after the biodegradation.

And the corresponding compositions analyzed by EDS are

listed in Table 1. The atomic ratio of Ca/P became 1.24

after the biodegradation owing to the transformation of

some b-TCP (Ca/P = 1.5) to HA (Ca/P = 1.67), and the

presence of CaPO3(OH)(Ca/P = 1) and some Na2CaMg

(PO4)2(Ca/P = 0.5), resulting in the formation of a com-

plex C–P coating.

Figure 9a shows the cross-sectional morphology of the

b-TCP coated Mg before biodegradation and the coating

thickness was about 85 lm. The cross-sectional morphol-

ogy of the b-TCP coated Mg after soaking in Hank’s solution

for 2 months is shown in Fig. 9b. It can be seen that thick-

ness of the b-TCP coating decreased to about 40 lm and a

number of tiny needle-like precipitates could be observed on

the top surface of the b-TCP coating, which indicated that a

bonelike apatite of 70 lm in thickness simultaneously

formed on the surface of the b-TCP coating.

Fig. 4 SEM micrograph of MG63 cells seeded on the b-TCP coated

Mg for 10 days
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4 Discussion

4.1 Character of b-TCP coating

The present study reports to deposit pure b-TCP coating on

Mg substrate using a low temperature chemical method.

Mg can slowly react with water to form Mg(OH)2. The

presence of OH- environment makes it easy to transform

HPO4
2- into PO4

3-, the forming mechanism of b-TCP on

Mg is as follows.

Mgþ 2H2O ¼ Mg(OH)2 þ H2 " ð1Þ

OH� þ HPO2�
4 ¼ H2Oþ PO3�

4 ð2Þ

2PO3�
4 þ 3Ca2þ ¼ Ca3ðPO4Þ2 ð3Þ

A strong demand for Ca–P coatings prepared on metal

substrate is excellent adhesion strength to ensure long-term

fixation. Compared with other techniques, chemical

methods are simple and easily controllable, applicable to

implants of complex shape and low temperature processes.

The last point is particularly important in the surface

modification of Mg implants due to the low melting point

of Mg. Many methods have been studied to deposit Ca–P

coating on different metal substrates. Plasma-spraying is

the most popular technology commercially used for

depositing HA coatings onto titanium-base and other

metal-base implants and had high adhesion strength [19–

21]. Table 2 lists the interfacial bond strengths of different

metal substrates and Ca–P coating, which is in a range of

12–65 MPa reported elsewhere. However, plasma-spraying

is a high temperature and line-of-sight process. Potential

problems with this technology include exposure of

substrates to intense heat, residual thermal stresses in

Fig. 7 A bone-like apatite

formed on surface of the b-TCP

coated Mg immersed in Hank’s

solution for 2 weeks
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coatings, and the inability to coat complex shapes with

internal cavities. Other alternative methods including

electron-beam deposition [23, 24], electrochemical

deposition [25, 26], magnetron sputtering [27], and sol–

gel [28], laser cladding [29]. In these processes, such as

electron-beam deposition, magnetron sputtering, and laser

cladding, high temperature is involved in order to obtain

high bonding strength. One of the big problems is the

deleterious effects of high temperature on the Mg substrate

of low melting point although they are advantageous in

giving relatively higher bond strength between the metal

substrate and Ca–P coating. The sol–gel [28] or

electrochemical deposition [25] technique is an alternate

process available to obtain a thin layer of coating over a

metallic substrate, however, the biodegradable b-TCP

coating on Mg substrate is necessary to have a quite

thickness due to its special biodegradation property.

The results in Table 2 show that the bonding strength of

b-TCP coating and Mg substrate in this work is between

12.7 and 19.5 MPa, which is lower comparing with that of

some methods shown in Table 2 [19–30]. However,

according to ISO 13779-2 Part 2, the adhesion to the

substrate shall be determined in accordance with the

method described in ISO 13779-4 and shall have a value

for adhesion strength of not less than 15 MPa. The bonding

strength of 16.1 ± 3.4 MPa in the study can satisfy the

requirement.

4.2 Biodegradation

An appropriate way to control magnesium corrosion is to

stabilize the corrosion products in the protective corrosion

layer. Especially calcium is known to reduce the suscep-

tibility of magnesium to corrode when added in amounts of

a few tenths of weight percents [31, 32]. The b-TCP pre-

cipitation layer could behave as a barrier that restricts the

contact of Mg with solution, thus effectively slackens the

release of Mg ions and H2, and provides the MG63 cells a

suitable pH environment. The MTT assay results have

indicated that MG63 cells could well proliferate and sur-

vive on the surfaces of b-TCP coated Mg, which proving

that Mg with b-TCP coating has good cytocompatibility.

Comparing with that on b-TCP coated Mg, MG63 cells

viability was less than 80% on naked Mg, indicating some

cell toxicity. It is mainly due to that the corrosion rate of

Mg is too fast that resulted in the higher pH values in

DMEM and the release of H2 also has some effects on cell

growth [4]. All the above results proved that the b-TCP

coating prepared on the Mg can well decrease the bio-

degradation rate and has good biocompatibility.

Bone growth on the implant surface requires the pres-

ence of sufficient amount of calcium and phosphate ions,

and a local supersaturation of the body fluid with these ions

is a necessary condition for increase of bone growth [33].

b-TCP is an important mineral in the process of bone

development by acting as a provisional reservoir of cal-

cium and phosphate ions to supersaturate the local body

fluid around the implant. In the present study, a new bone-

like apatite layer continually formed on the b-TCP coating

of Mg with biodegradation of the substrate in Hank’s

solution for some time, which can be interpreted as

follows:

On the one hand, from Fig. 6 it can be seen that Ca ions

were continually releasing with soaking Mg with b-TCP

coating at the initial stage, which resulted in a supersatu-

ration of Ca ions in Hank’s solution. A supersaturated level

of calcium is suitable for nucleations of the Ca and P,

resulting in increases of Ca and P contents on the Mg. This

mechanism has also been reported by Pham et al. [34]. A

conclusion has been drawn by Lu and Leng [35] who

declared that increases of Ca and P become more kineti-

cally favorable when the concentration of Ca is higher than

the normal level. During the degradation of b-TCP coated

Mg in Hank’s solution, the degradation of b-TCP coating

resulted in an enhanced Ca content. This may be due to the

transformation of biodegradable b-TCP to a more stable

HA phase, and at the time some CaPO3(OH) also presented

in Hank’s solution in Fig. 8, as follows [36]:

4Ca3ðPO4Þ2 þ 2H2O! Ca10ðPO4Þ6ðOHÞ2 þ 2Ca2þ

þ 2HPO2�
4 ð4Þ

Ca2þ þ HPO2�
4 ! CaPO3ðOHÞ ð5Þ

Both CaPO3(OH) and b-TCP are the precursor phases of

HA [37]. Moreover, it has been reported that CaPO3(OH) is

an important mineral in the process of bone development

[38]. Among the common forms of calcium phosphates,

HA is the most stable one in the human body environment.

While the highly non-biodegradable nature of HA could

sometimes be a disadvantage [39] and a biphasic C–P

coating mainly consisting of HA and some other less stable

phase could be more desirable [40, 41] as to the bone

substitute materials. Therefore, the preparation of b-TCP

coating on Mg is very desirable for bone growth.

On the other hand, Mg is believed to have the ability of

triggering increases of Ca and P on its surface. The

enhanced Mg ions concentration result in an elevated cal-

cium concentration [42], which is suitable for nucleation of

the Ca and P contained compound. This mechanism can

also be verified as that Mg has the ability of osteocon-

ductivity [42, 43]. Mg(OH)2 and H2 could usually form

during Mg degradation as in Eq. 1, which could increase

the pH value of the solution that accelerates the apatite

nucleation by increasing the ionic activity of apatite [44].

HA may continually form [45] on the b-TCP coated Mg
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with the presence of OH- during the biodegradation of Mg

as follows:

10CaPO3ðOHÞ þ 12OH� ! Ca10ðPO4Þ6ðOHÞ2 þ 4PO3�
4

þ 10H2O

ð6Þ

10Ca3ðPO4Þ2 þ 6OH� ! 3Ca10ðPO4Þ6ðOHÞ2 þ 2PO3�
4

ð7Þ

It should be also noticed that alkalinisation of the

medium may increase the metabolism of osteoblastic cells

as reported in the other studies [46], which can also expect

a good result of cell proliferation on the b-TCP coated Mg

scaffold.

Other studies also showed that some bioactive ceramics,

e.g., bioglass, sintered hydroxyapatite, and glass-ceramic

A-W, when implanted into the bone defects, also sponta-

neously form a layer of biologically active bonelike apatite

on their surfaces to induce a chemical integration of bone

tissue [47]. Previous research has correlated the ability of

biomaterials upon soaking in SBF to develop a bone-like

apatite to strengthen the bone bonding in vivo [48].

Therefore, the in vitro formation of bone-like apatite on the

b-TCP coated Mg after soaking in Hank’s solution dem-

onstrates their potential abilities of bone bonding. To

further assess the suitability of the b-TCP coated Mg for

applications, such as embedding b-TCP coated Mg to bone

and an in vivo degradation study should be performed in

the next step.

5 Conclusion

Pure b-TCP coating was well precipitated on the surface of

Mg with a chemical route after the alkali-heat pretreatment.

And the bonding strength of b-TCP coating and Mg sub-

strate is 16.1 ± 3.4 MPa in the study, which can satisfy the

critical value of ISO 13779-2 Part 2 required. It was easier

for the MG63 cells to adhere and proliferate on the b-TCP

coated Mg than on naked Mg, which indicates Mg with b-

TCP coating has good cytocompatibility. Biodegradation

of Mg and b-TCP coating in Hank’s solution was studied in

the present work. The b-TCP coating could slow down the

biodegradation rate of Mg at the early stage. Continuous

increase of pH value indicated that Mg ions kept releasing

with increase of time and a bonelike apatite could contin-

uously form on the b-TCP coated Mg with the

biodegradation of both Mg and b-TCP coating. The

improved formation ability of bonelike apatite could be

explained in two aspects. One is that the supersaturated

level of Ca ions around b-TCP should account for the

increased growth of Ca ions and corresponding P ions on

the b-TCP coated Mg. The other is that the corrosion of Mg

could result in the release of Mg ions and the increase of

pH values of the solution, which could accelerate the for-

mation of apatite. The whole study shows that the b-TCP

coated Mg is promising as a bone substitute material.
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