RTU 52. Starptautiskā zinātniskā konference

Rīga, 2011. gada 13. – 15. oktobris


Evolution of compressive strength of α-tricalcium phosphate bone cement
Zilgma Irbe, Linda Vecbiškena, Līga Bērziņa-Cimdiņa, Riga Technical University, Institute of General Chemical Engineering, Visvaldis Vītiņš, Riga Technical University, Institute of Biomaterials and Biomehanics 
Calcium phosphate bone cements are a class of calcium phosphate biomaterials used for repairing bone defects in non-load bearing applications. Calcium phosphate bone cements are characterized by ability to take the shape of bone defect. In contrast to polymeric bone cements calcium phosphate bone cements are bioresorbable.
In this work early mechanical properties of  α-tricalcium phosphate cement are investigated. α-Tricalcium phosphate           (α-TCP) reacts with water to form calcium-deficient hydroxyapatite. Setting of α-TCP is accelerated by presence of phosphate ions in liquid phase of the cement.
Calcium phosphate cements set after implantation in living tissue. During setting process only a part of α-TCP has reacted. Conversion of α-TCP to calcium deficient hydroxyapatite continues after setting. Compressive strength of calcium phosphate cements is expected to increase after aging.
In this work early mechanical properties of  α-TCP cement with different initial liquid phase pH values are investigated.  It has been shown earlier that α-TCP setting time depends on initial pH of the liquid phase [1]. Mechanical properties of α-TCP cement are investigated with different initial liquid phase pH values are investigated during first days after setting. 
Solid/liquid phase ratio of cement is       1.75 g/ml; phosphate ion concentration in liquid phase – 0.5M.
After setting cement specimens (cylinders with diameter 6 mm and height 15 mm) are aged in synthetic body fluid at 37°C. 
Early (0–10 days) compressive strength of cements is determined using a universal testing machine Instron 4031 (with cross-head speed 1 mm·min-1). 

 Early compressive strength (at 24 h) is higher if initial pH of the liquid phase is acidic – 7 MPa (at pH 6) compared to basic initial pH – 4 MPa (at pH 8). This can be attributed to more rapid conversion of α-TCP to calcium deficient hydroxyapatite and more intense mechanical interlocking of precipitated crystals at high initial pH values. After aging the compressive strength of all cements gradually reaches maximum compressive strength of 11 MPa after 4 days. 
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