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1 6 €6 Rescarchers are developing a material that
promotes the growth of new bone 99
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A LOOK INSIDE

verage life expectancy in the Western world has increased dramatically with better

nutrition and improvements in medical care. To allow people to remain active, and

to contribute to society for longer, the need for new materials to replace and repair
worn-out and damaged tissues becomes ever more important.

All present-day orthopaedic implants lack some
important characteristics of living tissues. Therefore, one
strategy is to shift from the replacement of tissues to the
regeneration of tissues. A research collaboration in the UK
is developing a bioactive glass that promotes the growth of
new bone. When made into the correct shape to replace a
piece of missing bone and glued into place in the body, the
simple, porous calcium-bearing silicate acts as a scaffold
for new bone tissue to form. The glass gradually dissolves
in the body over a period of several months, and as it does
so, it releases calcium which triggers the deposition of
hydroxyapatite, the mineral component of bone.

The glass is being tested for future facial reconstruction,
and the next goal is to make a stronger material suitable
for the regeneration of load-bearing bones. However, to
take the work further, it is vital to understand exactly
how the glass behaves at the atomic level when immersed
in body fluids.

Neutron diffraction is a key component in a broader
methodology aimed at understanding the properties of
biomaterials in terms of their atomic-scale structure. The
role of calcium has been recognised as critical for both the
stability of the glass and its bioactivity, but no direct and
quantitative study of the environment of the calcium atoms Computer images of
in these glasses had been undertaken. (a) a typical scaffold used
in this study, and (b) human

trabecular bone

Human bone cells cultured on a bioactive glass scaffold
Credit: J. Jones et al, Biomaterials, 2007, 28, 1653
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