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BIORESORPTION OF MAGNESIUM-BASED CERAMIC

Preobrazhenskiy I.I., Klimashina E.S., Putlyaev V.I.

1 Moscow State University, Moscow, Russia
PhD Student
preo.ilya@yandex.ru

Currently, the development of bioceramic materials for the treatment of bone tissue defect
capable of resorbing in a biological environment is a pressing issue. This is because ceramic materials
based on calcium phosphates such as hydroxyapatite (Cai(PO4)s(OH)2) and tricalcium
phosphate (Cas(PQOa4)2) have a low dissolution rate [1, 2]. Magnesium phosphates could be considered
as potential candidates for the development of such materials. Therefore, the aim of this study was
to create bioceramic materials based on Mgs(POa)2 and MgaNa(POa)s, and to investigate the process of
ceramic resorption in a simulated environment of citric acid solution.

Mixtures based on Mgs(POa4)2 and MgsNa(PQOa4)s were prepared to obtain ceramic materials. For
the synthesis of magnesium orthophosphate (Mgs(POa4)2), a solid-phase method was
used. The precursors used were magnesium oxide (MgO) and magnesium pyrophosphate (Mg2P207),
taken in a stoichiometric ratio. Double magnesium-sodium phosphates (MgNaPO4) were obtained by
solid-phase synthesis according to a previously developed method [3-5]. Double magnesium-sodium
phosphate, MgNaPO4, was obtained by two-stage heat-treatment of a mixture of magnesium
pyrophosphate and sodium carbonate, Na2COgs, at 900 °C and 600 °C with exposure for 10 hours.
MgaNa(POas)s was obtained by a solid-phase method from mixtures of MgNaPO4 and Mgs(POa)2.
Ceramics based on these mixtures (Mgz(POas) and MgsNa(POa4)s3) were produced by pressing tablets
with a diameter of 8 mm. The mixtures were calculated based on the reaction:

(1-3x)Mgs(POa)2 + 2xMgaNa(POa)s — Mg(s-xNazx(POa)2, where x = 0-0.25

The resorption kinetics of magnesium-sodium phosphates ceramic granules was studied on the
titrator with citric acid. In this work, pH=5 value was set to accelerate the resorption process.

The solubility of magnesium-sodium double phosphates in a model medium (citric acid) was
evaluated, and it was shown that ceramic granules based on Mgs(PO4)2 and MgsNa(POa4)z are resorbed
while maintaining pH = 5 for 1 day. The developed ceramic material is promising for bone replacement
in regenerative medicine.
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