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An Update on Bioactive Glass in Bone Tissue Engineering
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Editorial

Tissue engineering focuses on combining engineering technology
and biological science so as to regenerate and repair lost or damaged
tissue. The most widely used method involves using biomaterial scaffold
with a well-defined architecture that acts as a temporary structure
for the cells, which guides their proliferation and differentiation into
the targeted tissue or organ. The incorporation of growth factors and
some other biomolecules into the scaffold with the cells can guide the
regulation of cellular functions during tissue or organ regeneration [1].
Bioactive material refers to material that can induce certain biological
activity [2]. To be more specific, a bioactive material is a material that
experiences certain surface reactions as it is inserted into the body,
causing a hydroxyapatite (HA) -like layer to form, which is liable for
strong bonding with hard and soft tissues [3]. The material's capacity
to form an HA-like surface layer while submerged in a simulated body
fluid (SBF) in vitro indicates the bioactivity of the material. From the
time of discovering 45S5 bioactive glasses, scientists have commonly
regarded them as suitable scaffold materials for bone repair. Bioactive
glasses are thought of mostly as capable of encouraging the growth
of bone cells and to bond firmly with hard and soft tissue. Upon
implantation, bioactive glasses experience certain reactions that cause
an amorphous calcium phosphate (ACP) or crystalline HA phase to
develop on the surface of the glass, which is why they bind firmly to
the nearby tissue. Moreover, bioactive glasses can release ions that
initiate osteogenic gene expression and excite angiogenesis and they
can bond to bone quicker than other bioactive ceramics [4] and excite
human osteoblast cells at the genetic level. This activity has been
ascribed to soluble silica and calcium ions as they are freed from the
glasses following implantation. The biological activity of synthetic HA
is also enhanced through the process of substitution (chemical) of

silicon (silicate groups) for phosphorous (phosphate groups) [5], which
has caused the production of the successful clinical product, Actifuse
(Apatech Ltd, UK). We know that biologically active glass scaffolds
with compressive strengths are comparable to those of trabecular
bone, which have been produced, and these scaffolds can potentially
repair non-loaded bone defects. Recently, bioactive glass scaffolds
with similar strengths to cortical bone have been produced, and these
scaffolds can potentially repair loaded bone defects. The durability and
mechanical reliability of bioactive glass scaffolds are factors that limit
the applications in loaded bone repair; however, their capabilities have
been ignored. Inclusion of a biocompatible polymer coating has been
suggested to enhance the durability of bioactive glass scaffolds; thus,
allowing a crack bridging mechanism by the polymer layer for energy
dissipation. Future investigations should concentrate on producing
durable and strong bioactive glass scaffolds via innovative fabrication
methods. Moreover, these scaffolds should be evaluated in loaded and
non-loaded bone defect sites in animal models.
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