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he u.s. National Nanotechnology Initiative defines
nanotechnology as: "The science, engineering, and
technology related to the understanding and control of
matter at the length scale of approximately 1 to 100
nanometers. However, nanotechnology is not merely
working with matter at the nanoscale, but 'also research
and development of materials, devices, and systems that
have novel properties and functions due to their nanoscale
dimensions or components. 1"

Orthopaedics

term "Nanotechnology"
Creation".'

in his book "Engines

of

Present Application OfNanotecnology
In Orthodontics:
Bonding Agents: 'G Bond' one bottle system 1S
manufactured making use of nanotechnology principles.
The interface formed by G-bond is totally different from
that of the interface formed by earlier bonding materials.
Nano Interaction Zone (NIZ), or a reacted layer is formed
at the "nano" level leading to stronger and more durable
bond. It has adhesive strength of more than 40 MPa, which
is comparable to the adhesion of two-step systems to
dentin & also satisfactory initial adhesive strengthThus,
the use of nanotechnology in bonding agents ensures
homogeneity and so the operator can now have total
confidence that the adhesive is perfectly mixed every
time'.
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Fig.l. How nanotechnology works

History:
One of the first to articulate a future life with
nanotechnology was Richard Feynman, a drum-playing,
jester-spirited, irreverent Nobel laureate.
In late 1959 at the California Institute of Technology, he
presented what has become one of 20th century science's
classic lectures, titled "There is Plenty of Room at the
Bottom".
He proposed using machine tools to make smaller
machine tools, which in tum, would be used to make still
smaller machine tools and so on all the way down to the
molecular
levels.
He suggested
that such
nanomachines,nanorobots
and nanodevices could
ultimately be used to develop a wide range of atomically
precise microscopic instrumentation and manufacturing
tools.'
In 1977, Eric Drexler
introduced
Molecular
Nanotechnology Concepts and in 1986 he introduced the

Fig.2. G Bond one bottle system
Impression Materials
Impression materials are available with nanotechnology
application.
Nanofillers
are integrated
in the
vinylpolysiloxanes, producing a unique addition siloxane
impression materials.
Advantages
better flow,
improved hydrophilic properties hence fewer voids at
margin and bettermodelpouring,
enhanced detail precision.
• E.g. NanoTechEliteH-D+6•

manipulate
their surroundings,
achieve
safe
cytopenetration and employ any of the multitude of
techniques to monitor, interrupt, or alter nerve impulse
traffic in individual nerve cells, in real time. These
nanorobots functions may be controlled by an onboard
nanocomputer executing preprogrammed instructions in
response to local sensor stimuli'.

Fig.3. Impression taken with NanoTech Elite H-D+

Application
Anchorage:

Of Nanotech For Improvement

In

Nano-Implants:
Nano-technology
offers new
biocompatible nano materials and coatings that should
increase the adhesion, durability and lifespan of
orthodontic implants. E.g. Calcium phosphate apatite
(CPA) and Hydroxyapatite (HAP) coatings over the
implant surface

Dentifrobotics: Nanorobotic dentrifice delivered by
mouthwash
or toothpaste
could patrol all
supragingival and subgingival surfaces at least once
a day, metabolizing trapped organic matter into
harmless and odorless vapors and performing
continuous calculus debridement. So, oral hygiene
of orthodontic
patients will be effectively
maintained'.
ToothMovementByNanorobots
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Bone Replacement
Materials:
Hydroxyapatite
nanoparticles used to treat bone defects are
\;)

Ostim® (Osartis GmbH, Germany) HAs

o

VITOSS® (Orthovita, Inc., USA) HA + TCP8

\;)

NanOss™(AngstromMedica,

USA)HA8

These bone replacement materials have improved
properties than conventional bone grafts. In cases where
bone support has been lost and orthodontic tooth
movement is not possible, these materials can be helpful
in treatment with help of periodontists.

FigS. Dentifrobotics

Orthodontic nanorobots could directly manipulate the
periodontal tissues, including gingivae, periodontal
ligament, cementum & alveolar bone, allowing rapid and
painless tooth straightening, rotating, and vertical
repositioning within minutes to hours.'
Tooth Renaturalisation
In this, teeth are remanufactured with native biological
materials

using nanobots

that

may correct

tooth

malformations e.g. Pegshaped laterals. This will enhance
the final results of orthodontic treatment.'

New Diagnostic
Transducers:

Fig4. Bone gen hydroxyl apetite nanocrystalls

Future Uses In Orthodontics:
Nanorobotics: Freitas has described how medical
nanorobots might utilize specific motility mechanisms to
crawl or swim through human body tissue swith
navigational precision, acquire energy, sense and

Systems

Using

Nano

A novel approach mimicking malocclusions using a threedimensional setup with nanotechnology transducers
appearsto have great potential to help us understand the
complexity of intra-arch biomechanics and its impacton
frictional resistance among other mechanical aspects of
orthodontics". This has helped to understand frictional
resistances of different orthodontic bracket systems. The
same approach will make diagnosis and selection of
appliance system easy for orthodontists.
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Geckos Implication In Bracket Base:
Gecko's ability to cling to the
vertical
walls has inspired
nano-scientists
to apply this
mechanism in bracket bases for
easy and efficient bonding".
Fig.ll.

Geckos paw

Conclusion:
Fig.7. Mimicking malocclusion
Nanoparticles

using nano transducers

Coated Arch Wires

Coatings
of nanoparticles
like Titanium
over the
archwires and brackets will improve their mechanical
properties, decrease friction. Also coatings of some other
nanoparticles will improve their biological properties so
that their plaque retention is reduced iO.

Application of Nanotechnology may sound like science
fiction now. But Stephen Hawking has rightly said,
"Today's science fiction is often tomorrow's science fact."
So, we can expect nanotechnology to revolutionize the
field of orthodontics making our life easy.
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