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Society For Biomaterials (SFB) member Dr. Tas recently
reported the novel use of two biomineralization solutions to
separately synthesize monodisperse nanospheres of X-ray-
amorphous calcium phosphate (ACP) and an apatite-like
calcium phosphate with an extraordinary BET surface

area of 900 m?/g. The first biomineralization medium was

a completely inorganic solution with ion concentrations
mimicking those of the DMEM cell culture solutions,
named as BM-7! or DMEM-i.” The second biomineralization
medium, depicted in the below table for preparing 1 L in
deionized water, was a Tris-buffered synthetic body fluid
(SBF) solution with a HCO; concentration of 27 mM
(identical in value to that of the human blood plasma) and
125 mM CI' concentration.*

Chemical (g/L) DMEM-i2 SBF?
NaCl 4.787 6.547
KCl 0.397 0.373
MgCl,6H,0 0.166 0.305
CaCl,2H,0 0.332 0.368
NaHCO, 3.701 2.268
NaH,PO,H,0 0.125 -

Na,HPO,-2H,0 - 0.178
Na,S0, - 0.071
(CH,0H),CNH, - 6.057

Amorphous nanosphere synthesis: DMEM-i solution was
simply stirred and heated at 65°C for 1 hour. Autogenously
forming ACP nanospheres were separated from the
solution by membrane filtration, followed by drying

at 37°C.? Although numerous methods are known to
produce irregular-shaped ACP particles, this approach
led to the synthesis of monodisperse nanospheres

(175 nm diameter, 185 m?/g BET surface area) for the
first time (Figure 1). ACP nanospheres may serve as
biocompatible drug or biomolecule carriers in a
number of oncological or pharmaceutical applications.
The simplicity of ACP synthesis*’ is promising.

Figure 1. (FE-SEM): ACP
: nanospheres synthesized in
Ty ) DVEN-i2

Apatitic CaP synthesis: The Tris-buffered synthetic body
fluid (SBF) solution with a HCO, concentration of 27 mM,
when refrigerated at +4°C in sealed glass bottles (non-agitated)
over periods from 1 to 4 months, autogenously formed
hydrated, carbonated apatitic calcium phosphate
precipitates, which were found (upon lyophilization) to
possess BET surface areas in the vicinity of 900 m?/g,
regardless of the aging time (Figure 2).’ Such high surface
area biocompatible calcium phosphates may be useful in
drug delivery and in orthopedic/maxillofacial bone tissue
regeneration applications.

Figure 2. Transmission electron
micrograph (TEM) of hydrated,
carbonated apatitic CaP with a
surface area of 900 m2/g.®
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