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Figure 8. Transmission electron microscopy of calco
spherites obtained on pHEMA + AlkP incubated in a 
synthetic body fluid enriched with iJ-glycerophosphate. 
(Note that they are composed of small tablets packed 
together). Bar = 0.5 J.tm. 

maps of phosphorus and calcium are strictly superim
posed over the microscopic sites of mineral deposition. 
The Ca/P ratio clearly evidences calcium phosphate and 
X-ray microanalysis confirmed that hydroxylapatite was 
obtained. Magnesium is known to stabilize Ca-P depos
its and was also evidenced in this study. The morphol
ogy of these crystals and nodules are very similar to 
those described during the physiological mineralization 
process (Arsenault and Ottensmeyer, 1984; Bonucci, 
1987, Harrison et al., 1995). It has been demonstrated 
that such nodules could only be observed when AlkP is 
immobilized on a cell membrane via its phosphatidyl 
inositol tail. In the present study, the enzyme was 
physically immobilized inside the polymer chains of a 
pHEMA network, a condition that would have mimicked 
the PIG-tail anchorage. When prolonged incubations of 
pHEMA + AlkP pellets are done in synthetic body fluid 
containing only inorganic phosphates, a slight leaching 
of the enzyme was observed (data not shown), this was 
due to the swelling in surface of the polymer down to a 
30 J.tm depth. Several authors have reported that 
pHEMA was able to interact with calcium (Van de Mark 
and Lian, 1987) and to mineralize spontaneously when 
implanted into the body during prolonged periods 
(Sprincl and Novak, 1981). In the present study, no 
calcification of the pHEMA alone could be observed 
either in synthetic fluids or when an organic phosphate 
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was added. This study points out the leading role of 
AlkP in the process of inducing mineralization in the 
presence of organic phosphates. When induced, miner
alized nodules appear able to grow spontaneously by 
nucleation of the mineral. 
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Discussion with Reviewers 

Reviewer ll: Since the media used are not directly 
comparable with any body fluids, the term "body fluid" 
should be replaced by "medium." 
Authors: The term "body fluid" is now common in the 
scientific literature and has been reported by numerous 
authors. We do not agree to substitute it by "medium;" 
the synthetic fluid used here is the reflection of the ionic 
composition of human extracellular body fluids . 

Reviewer ll: The authors added 10 mM J]-glycerophos
phate to the incubation mixture in order to provide a 
suitable source of phosphate ions. Is this concentration 
comparable to the concentration of monophosphate esters 
in body fluids of living organisms? 
Authors: The 10 mM /1-glycerophosphate concentration 
has been shown by numerous authors to be the optimal 
source of organic phosphates for cultured osteoblastic 
cells (Anagnostou et al., 1996). This concentration 
corresponds to the organic phosphate level of the serum 
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(Ecarot and Glorieux, 1991). In the present study, the 
Dulbecco's Modified Eagle's Medium (DMEM) culture 
medium free of {1-glycerophosphate but containing 
organic phosphate compounds was found to provide 
strictly similar results. 

Reviewer II: To what extent has the biomaterial the 
property to mineralize when installed in the animal 
body? 
Authors: The aims of this study were to present the 
preparation, characterization and in vitro properties of 
the material. Cultures of osteoblast-like cells have been 
done on this material and the cells exhibited a preferen
tial adhesion to the crystals. Animal studies are also 
being conducted in this laboratory. A recent paper (Pia
telli et al., 1996) has reported that alkaline phosphatase 
coated implants produce an increase amount of bone. 

P. Li: Is any precipitation in the solutions containing a 
phosphate organic molecules during incubation with the 
composite? 
Authors: There is some precipitation in the organic 
phosphate solutions around pellets when incubated with 
the composite material but this is a known phenomenon 
(that was not studied in this study) which is due to free 
enzyme activity. 
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