Versatile applications of
hydroxyapatite-based
composites

Introduction

Hydroxyapatite is a well-known mineral from the apatite group, which is widely used, Currently,
research is being conducted to improve its structure and parameters through appropriate

modifications, including with metal ions, oxides, clays and organic substances.

Composites created in this way are gaining popularity due to the versatility of their potential
applications. Composites are materials formed by combining two or more components. Such a
compound often combines the best features of the substrates that were used for its synthesis. The
unusual properties of hydroxyapatite make it a very good covering material, i.e. forming an outer
layer. This creates many opportunities for potential modifications and the creation of new

composites.

Hydroxyapatite/iron oxide composite

One of the more interesting modifications is a magnetic core (y-Fe203 or Fe304). Such a composite gains
better strength and adsorption properties. Studies show that the combination of hydroxyapatite with a
magnetic core finds numerous applications as an adsorbent for metals, such as cadmium, nickel, cobalt
and uranium. The composite also effectively binds anions, such as nitrates, citrates, among others. In
addition, compounds of organic origin, such as humic acid, dyes, proteins and enzymes also readily sorb
on its surface. It is worth mentioning that the good adsorption properties exhibited by the composite also
enable its use in medicine, such as as a medium for transporting drugs and delivering them to a specific
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location in the human body.
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Modification with metal ions

A frequently used solution in hydroxyapatite research is its modification with metal ions, such as calcium,
silver, strontium, iron, or zinc. Such composites have proven to be good adsorbents for removing other
ions from aqueous solutions, including uranium, chromium and lead.

White clay composite

The combination of white clay and hydroxyapatite makes it
possible to obtain a composite with satisfactory adsorption
capacities for, among others, uranium, cadmium and nickel
ions. Moreover, organic substances such as tetracyclines also
undergo adsorption processes
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Hydroxyapatite with graphene oxide and chitosan

The material showed satisfactory results in the sorption processes of dyes
and copper ions. SEM images of the composite show numerous pores,
which are associated with the presence of active centers that contribute

to greater adsorption.
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Summary

Hydroxyapatite has gained immense popularity among scientists. Science now poses many
application challenges. Of great importance are issues touching environmental protection and
care, as well as improving and facilitating access to medical solutions. An opportunity to improve
the quality of life and the services provided could be hydroxyapatite-based composites.
Preliminary studies show that they are versatile materials with many advantages with a good

chance for potential future use.

Nanocomposites
and nanomaterials

Polyethyleneimine

Also could be an organic component of
apatite material modification. Such a
composite could potentially be used as a
medium to transport drugs inside the
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Hydroxyaptite and sodium alginate

This organic substance is extracted from algae. It is commonly used
as a food additive for its gelling and stabilizing properties, and its
designation is E401. It can be found on the packaging of sauces,
syrups, beverages, jams and candies . Studies have shown that in
combination with hydroxyapatite, it is a good cadmium ion binding
material.
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