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Abstract

Two types of hydroxyapatite (HAp) materials were prepared by
hydrothermal synthesis in acid medium (HAp↓acid) [1] and in basic
medium (HAp↓basic) [2]. XRD confirmed that both synthesized
materials are pure HAp with the formula Ca10(PO4)6(OH)2. Their
interaction with bovine serum albumin (BSA) model protein has
been evaluated by Isothermal Titration Calorimetry.
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The interaction between HAp and BSA
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HAp↓acid 400·10-6 8·10-6 2.14±1.15 0.025·106±0.084·106 -55.7±14.4 -25.1 30.6

HAp↓basic 400·10-6 16·10-6 0.461±0.102 0.277·106±0.89·106 -84.9±15.2 -31.1 53.8

Experimental methods

Aims

Hydroxyapatite is a major inorganic component of the body’s
hard tissues that can be used in various biomedical applications
[3]. It was shown that the interaction of NMs with proteins can
be critical in determining the extent of interaction with cells and
tissues in vivo. The aim of this study was to get more detailed
insights into the interaction between HAp and BSA.

Conclusions

• HAp materials were obtained by the hydrothermal method. The
resulted HAp particles precipitated in either acid or basic media
have 1D acicular morphology. The size of HAp↓basic is roughly two
times smaller than the size of HAp↓acid particles. Evident
preferential orientation growth for the powder obtained in the
acid medium was indicated by XRD.

• The thermodynamics of the binding interaction between HAp
and BSA was analysed. The complexation of BSA with HAp
involved exothermic processes and it was fitted using a single set
of identical binding sites. The BSA-HAp complexation indicated a
favourable enthalpy change (ΔH<0) compensated by
unfavourably entropy loss (ΔS<0). This thermodynamic signature
pointed out a predominant enthalpic binding, driven by van der
Waals forces, hydrogen bonds and/or electrostatic interactions.
Both enthalpy and entropy are balanced in order to obtain a
favourable free energy loss (ΔG<0), showing the spontaneity of
the interaction. This indicated an enthalpy-entropy
compensation mechanism. The binding stoichiometry (n)
increased for HAp↓acid/BSA system comparative to that
for HAp↓basic/BSA system, the latter being associated with an
extended aggregation/agglomeration. The binding constants, Kb,
for both interactions are within the same range, confirming a
medium to weak affinity.
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