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Statement of Purpose:  
     Faster ingrowth of bone into a porous material could 
improve early fixation of a metallic implant, such as in 
total joint arthoplasty. A highly porous reticulated 
titanium foam (BioFoam™, Wright Medical Technology, 
Arlington, TN), has demonstrated good ingrowth in a 
metaphyseal canine model[1]. Bone graft materials, such 
as calcium sulfate (CS) and calcium phosphate (CP), are 
known to improve healing in bone defects. This 
experiment investigated whether the addition of a 
resorbable bone graft material to BioFoam™ could 
accelerate the early ingrowth of bone in a rabbit 
metaphyseal model. This pilot animal study evaluated 
three techniques of coating with graft material to 
accelerate early bone ingrowth into porous titanium. 
Methods: 
          Implants were manufactured out of a single block 
of titanium foam (avg. porosity 67%). Implants measured 
5.1 mm ∅ x 9 mm with a 45o chamfer on one end to 
facilitate insertion into the implant site. The implants 
were cleaned,  passivated, and dried prior to coating. 
    Four experimental groups were used in this study (N=3 
per group).  

1. Composite CS/CP coating (~60 microns thick) 
2. CS coating (~60 microns thick). 
3. CS filled  
4. Uncoated (control) 

Groups one and two were coated in a manner that retained 
the porous structure of the foam, leaving interconnecting 
pores open for cellular ingrowth. 
All implants were gamma sterilized (25 - 40 kGy). 
    In an IACUC approved study, six mature New Zealand 
White rabbits were anesthetized with ketamine, and 
remained under isoflurane for the duration of the surgery. 
Bilateral implants were placed transcortically in the distal 
femoral metaphysis with a press fit, and remained for 3 
weeks. Upon explant, specimens were fixed in formalin 
for one week, embedded in plastic, and sectioned. Ground 
and polished samples were carbon sputter-coated and 
imaged with backscattered scanning-electron microscopy 
(BSEM, Leo 1450VPSE, Carl Ziess SMT Inc, Peabody, 
MA). Images were measured at a magnification of 55x, 
centered on the implant to exclude edges. Images from 
BSEM were analyzed for bony tissue content based on 
area fraction as defined by grey scale (Simagis, Smart 
Imaging Techologies, Houston, TX).   After imaging, the 
sections were repolished and stained with Basic Fuchsin 
and toluidine blue to confirm the identification of bone. 
Results:  
     No abnormalities were observed on gross observation 
of the femur or implant site at explant. A representative 
BSEM image is shown in Fig. 1.  Qualitative observation 
of the stained sections confirmed the results of BSEM 
image analysis. Ingrowth was quantified by calculating 
the percentage of total 

Figure 1. BSEM image of CS/CP implant, Showing two 
regions, A) titanium, B) calcified tissue 
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Figure 2. Percentage Calcified Tissue in void area 
 
available area that was filled by bony tissue. Results of 
BSEM area fraction are presented in Figure 2. CS/CP 
coated samples showed the most ingrowth at 23.7% (σ = 
5.2%). CS coated samples had 8.0% (σ = 7.2%), CS filled 
samples 4.0% (σ = 3.0%), and the controls showed 4.2% 
(σ = 1.7%) ingrowth. The differences were not 
statistically significant (p=0.094, non-parametric Kruskal-
Wallis) 
Discussion and Conclusions:  
     Titanium foam that had been coated with the 
composite CS/CP ceramic had a much greater amount of 
calcified tissue within the interior of the implant than the 
control.  The difference did not achieve the required level 
of statistical significance, most likely due to the small 
sample size. 
   This trend indicates that coating a porous metallic 
implant with an appropriate biologically active material 
may speed the ingrowth of bone into the porous structure. 
This could be beneficial for early fixation of the implant. 
Further testing of with larger sample sizes and other types 
of bone graft is warranted.  Comparative testing with 
plasma sprayed hydroxyapatite is currently being 
conducted. 
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