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Fig. S1. The XPS high resolution spectra for Ti2p, O1s and 
P2p of the TiP coating (up) and for Ti2p, O1s, P2p and Ca2p 
of the Ca-TiP coating (below).

Fig. S2. The elemental mappings of Ti, P, O and Ca for 
sample of Ca-TiP.

Fig. S3. ICP-OES analysis for the change of Ca2+ 
concentrations for Ca-TiP soaking in culture medium 
for 6h, 12h, 1d, 2d, 4d, 6d, 8d, 10d, 12d, and 14d.

Ion Dissolution from the Ca-TiP Coatings
The release curves in Fig. S3 showed that concentrations of Ca2+ 
rose significantly after two days of soaking, then decreased 
sharply over the next 6 days until kept declining steady during 
subsequent periods. In addition, there was still about 18.7% of 
Ca2+ left by the end of the test, confirming a continuous delivery 
for bioactive ions. The sustained release of Ca2+ can provide a 
saturated ion environment around the implant, helping accelerate 
the nucleation of apatite. 



Fig. S4. SEM images showing the apatite formation 
ability of different Ti surfaces after soaking in SBF for 1, 
7 and 14d.

Apatite Forming Ability
It has been suggested that the in vitro apatite-forming ability of Ti 
substrates in SBF is consistent with their in vivo bone-bonding 
behavior and that apatite formation is the decisive factor in 
osseointegration [1, 2]. Fig. S4 depicts the morphologies of 
samples immersed separately in SBF for 1, 7 and 14 days. After 
1-day soaking in SBF, only few apatite deposits formed on Ca-
TiP coating, but large amount of apatite with a needle-rod 
structure showed up with the elongation of immersion time. EDS 
analysis at 14-day immersion (Fig. S5) suggests the Ca/P ration of 
apatite formed on the coating is about 1.60, much close to that in 
the mineral phase of hydroxyapatite (1.67). In contrast, nearly no 
or only small amount of apatite are observed on the pure Ti or TiP 
coating after immersion in SBF up to 14 days. This is because Ca 
ions with an affinity to phosphatidylserine (a phospholipid 
membrane component) can promote biomineralization by 
promoting the formation of apatite [3]. Moreover, it seems that 
the surface microstructure of hydrothermally treated coating 
provides more nucleation sites for apatite formation. Previous 
studies have demonstrated that the formation of hydroxyapatite on 
the implant-bone interface can enhance fibronectin adsorption to 
improve cell adhesion, spreading, proliferation and differentiation 
of osteoblasts [4]. Furthermore, it has also been reported that Ca 
ions can up-regulate the expression of bone-related genes (e.g., 
osteocalcin, alkaline phosphatase and type Ⅰ collagen) to 
promote bone formation [5, 6].

Fig. S5. The EDS elemental analysis of the apatite 
formed on Ca-TiP after soaking in SBF for 14 days.

Fig. S6. The expression of Integrin1 and vinculin after 
48 h incubation in each group observed by CLSM.



Fig. S7. The expression of OPN after 48 h incubation in 
each group observed by CLSM.
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