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ABSTRACT

This review paper focuses on the bioactive material and molecules that has been
applied in many of the potential research areas in medical and dental Sciences and
highlights their foundation from plants, animals or microbes that can be used to
treat human disease. Some ceramics, such as Bioglass, sintered hydroxyapatite,
calcium hydroxide, mesoporous silica based ceramics and trioxide aggregate,
spontaneously bond to living bone. These materials are called bioactive materials
and are already clinically used as important bone substitutes. Bioactive materials
and molecules having significant therapeutic benefits in drug delivery, stem cell
therapy, cancer therapy, thrombotic diseases and cosmetic surgery in biomedical.
Some of dental therapy like Pulp-capping, Root Canal Therapy (RCT) with
bioactive molecules provides new prospects. This review paper highlights the
properties, natural sources and clinical application of bioactive material and
molecules in medical and dental treatment.

I ntroduction

Research on bioactive materia and
molecules is one of the thrust areas of
development of novel bioactive materid
and molecules which have wide
application in dentistry and biomedica
field. Bioactive materials have capacity to
interact with living tissues or system.
There are severa types of bioactive
materials like osteogenic, osteoconductive,
osteoinductive. Some ceramics such as
bioglass,  hydroxyapatite, calcium

Sol gel technology has multidisciplinary
approach for its various applications. By
using this technology ceramics and glass
material can be prepared a low
temperature that alows the doping of
various inorganic, organic and
biomolecules (Gupta and Kumar, 2008).
Biomaterials are native or synthetic
polymers that perform as scaffolds for
tissue regeneration and hold wide
importance in root canal therapy, tooth
repair, pulp therapy and dental surgery in
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the field of dentistry (Goldberg, and
Smith, 2004; Mauth et al., 2007) and drug
delivery (Pavlukhina and Sukhishvili,
2011), cancer treatment (Wel et al., 2013),
thrombotic diseases (Yang et al., 2012)
and cosmetic surgery (Puppi et al., 2010)
in biomedical. The versatility of sol ge
technology for making bioactive materials
alow manipulating the characteristics of
material required for particular application
(Gupta and Kumar, 2008).

Bioactive Materials and M olecules
Bioactive materials

A bioactive material and biocompatible
material is an artificial or natural materia
used to change part of living system or to
function in internal contact with living
tissue. A bioactive material consists of
bioactive calcium phosphate ceramics,
bioactive glass ceramics and bioactive
composite. There are several types of
bioactive materials like: -

Osteogenic- materials include living cells
that are able to distinguish between bones.
Osteoconductive- scaffold capable to
sustain cell attachment and consequent
bone matrix apposition and formation.
Osteinductive- scaffold support osteogenic
precursor cell to distinguish into matrix
bone (Thomas and George, 2002) .

Bioactive glasses- Have property to react
in water or in liquid. A quick filtration of
sodium ions and congruent suspension of
Ca®"'Po,, and Sis takes place at surface,
when body fluid interact with bioactive
glass. Silica gel polycondensated coating
is formed on glass bulk which acts as
template for the development of calcium
phosphate because of their property and
their good biocompatibility. Bioactive
glasses have also used in bioregeneration.
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Bioaggr egate

It is a biocompatible white powder
composed of ceramics particles which are
used in root cana repair and it promotes
cementogenesis and creates ahemetic seal
within the root canal. Bioaggregates are
novel and inimitable root canal repair
material.

Biocer amics

They consist of aumina, zirconium,
bioactive glass, glass ceramic and
restorable calcium  phosphate and
radiotherapy glasses. Bioceramics hold
enormous application in dentistry and
medicine (Grotra and Subbarao, 2012).

Nanoparticles

The tilization of nanomateria in
biotechnology merges the fields of
material science and biology. Nanoparticle
size ranges from 1 nm tol00 nm. It
consists of physiochemical property that
does not exhibit in bulk form where the
materials display constant physical
properties apart their size. Nanoparticles
hold large surface area to volume ratio
which shows high binding capacity.
Nanoparticles have potential to easly
conjugate with biomolecules and have
wide application in drug delivery system
(Arruebo et al., 2009).

Nanoparticles show antifungal and
antibacterial properties. Silver
nanoparticles are used as bactericidal
agent sSince ancient time. Some
nanoparticles like silver and copper have
also recommended as superior disinfectant
for wastewater treatment generated from
hospital containing infectious
microorganisms (Varshney et al., 2012).
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Fig.1 Biomaterials/molecules and their role in dentistry and biomedical
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