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l. INTRODUCTION

In the hard and soft tissues of the maxillofaceion, oral maxillofacial surgery, a
subspecialty of dentistry, deals with diagnosingl ameating various abnormalities. These
facial bone abnormalities must be treated surgicalhd bone implants or other bone-
forming biocompatible materials must be placed. eMats with poor biocompatibility
characteristics can occasionally cause post-operatfection, facial skin discolouration, and
discomfort. The superior biocompatibility, humanfetg, and expertise of modern
nanomaterials, which operate at atomic, macromtdecor micromolecular levels in the
range of 1 to 100 nanometers, produce better sesAd a result, nanotechnology has
enhanced healthcare by offering top-notch techmidoeidentifying and preventing diseases,
as well as a variety of therapies like gene theapydrug delivery. The lower morbidity and
mortality rates for head and neck cancers are amiheg best illustrations of how
nanotechnology has an impact.

Il. DEFINITION & CLASSIFICATION OF NANOTECHNOLOGY

Nanotechnology is a young area that uses matevitthisnanostructures that range in
size from 1 to 100 nm. Richard P. Feynman gaveief bverview of nanotechnology in
1959. In a 1974 publication, Norio Taniguchi of JokScience University gave the original
definition of nanotechnology: "Nanotechnology” msfeto the processing, separation,
consolidation, and deformation of materials by regl® atom or molecule. K. Eric Drexler
made it well-known. The International Organizatiofor Standardization defines
nanomaterials as "Materials with any nanoscale dgie® or having internal nanoscale
surface structure." With the development of tecbgg] there are various classification
schemes based on crystalline form origin, parsce, shape, or dimension
Organic-based, Inorganic-based, carbon-based aachmeBased.

1. B. Based on dimension, Nanomaterial can be classifi as
 Nanorods, Nanowires
» Particles, quantum dots, hollow spheres.

2. Based on phase composition, nanomaterials are of
» Single-phase solids- Crystalline and amorphousrfaye
* Matrix composites- coated particles
* Multi-phase systems- colloids aero gels and fenrd§

. WHAT ARE THE NANOMATERIALS?
There are Few Examples of Nanomaterial,

* Nanotubes These are carbon rods about half the size of & Diblecule. These
tools are used to pinpoint the precise site of geneodifications and detect the
presence of changed Genes.

* Dendrimers: High-branched macromolecules with regulated tuliesensional

structures that enable the attachment of other ecutds, such as contrast agents, to
the surface of cancer cells, medications, etc.

Copyright © 2024 Authors Page 318



Futuristic Trends in Biotechnolo
e1SBN: 978-93-6252-116-3
IIP Series, Volume 3, Book 17, Par Chapter 6
NEXTGENERATION BIOMARKERS AND DISEASE DETECTION IN THBIOTECH ERA

 Nanoscale Cantilevers These are the flexible beams which bind to molex
associated with canc

* Nanoshell By varyingthe thickness of the layers, microscopic beadsanorat silice
core and a metallic outer layer, often gold. -infrared light may be absorbed
beads, producing a powerful heat that kills cacedls

* Nanopores They are little openings that let oistrand of DNA at a time pa
through. These nanopores increase the efficien®N# sequencing

» Digital dental imaging: Low radiation doses produce higfuality pictures with nan
phosphoiscintillation

* Quantum dots: Their ability to attach to protei specific to cancer cells has be
used in the optical detection of gene proteins egltdassays in tumour and lym
node samples, essentially bringing tumours to lig¥ftien exposed to ultraviolet ligt
they can glow brightl

1. Synthesis of Nanoparticls: There are two main techniques isynthesizing
nanoparticles.

 Top-down technique Microscopic material gets assembled into a comp
structure, and these molecules are rearranged toeydesired propertie

* Bottom-up technique: The custom-made molecule can seliicate by designin
and synthesizing. Small structures are createdgubigge ones to guide the
assembly, as depicted in Fig

top-down bottom-up
milling techniques lithography liquid or gas phase
synthesis

102 m} -
bulk materials

104 m} ' £
| powders thin films _

E—
108 m|L Oo QO o s Q Q o =
nano mal:erlalsO OO nano materials Q Q
: molecules,
10 mf- T atoms ©®e®ee®®

Figure 1: Synthesis of Nanoparticle

2. Dental and Maxillofacial Surgery and the use ofNanotechnolog: One of the most
fatal diseases affecting people is oral cancerchivhas a high fatality rate. The survi
rate for oral squamous cell carcinoma, the sixtlstrpoevalent cancer worldwide, has
yet increased. Early oral cancer deten is essential for increasing survival rates.
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detect diseases sooner, clinical diagnostics usamgptechnology has been created. It

deliver highly toxic medications to malignant cedféer detecting even one cancerous

in vivo. Nanoshells, qantum dots,and super-magnetiMaterials utilized for cance

detection include nanoparticles (NPs), nanowireg] eecently createmnanosponges.
Individual cancer cells can be located using certios-linkers, such as particul.

antibodies against cancer cells. On the surfacesmd¥idual cancer cells, a uniq!

collection of lipidcoated, targeted quantum dots quantifies a numbbedigiinct

indicators. For delivering drugs and genes, ingasing DNA structures, and oth

purposes, various types of NPs are utilized. Tcomprisetherapeutic nanocrystals a

polymers such as dendrimers, fullerenes, liposoaresjnorganic NP

3. Treatment of Oral Cancer. Chemotherapyaduced systemic toxicity is one of can
treatment's most frequent side effects. The effettseatment include mouth burning &
hair loss. By precisely localizing and killing canccells with nan-drug delivery,
nanotehnology helps lower systemic toxicity by lowerinje dosages of a-cancer
medications needed. The most recent developmemwtiiter therapy is nanotechnolo
which offers a glimmer of hope for bettering canteatments by working at two prime
leves, such as giving a pharmaceutical agent new tyuatid directing the agent directly
the tumour.Thus, treatment througNanotechnology includes blodatain barrie-crossing
medication delivery devices, nonviral gene delivesystems, nanomaterialsfor
brachytherapy, and nanectors for gene therapy. Their targeted admiristneof localizec
nanodrugs to cancerous tissue preserves neighgolneéalthy tissues. Using magne
nanoparticles for medication delivery therapy tiaagjets tumours is arher option. They ar
intravenously delivered directly to target the umssat the cancer site. Due to their nano ¢
they only need a small amount of medication to cedthe tumour and reduce systel

toxicity.
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Figure 2: Use of gold nanoparticles identifying the tumour ce
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DPSCs SHED

Figure 3: Adult Stem Cell Sourctin the Oral AndMaxillofacial Area

3. Suture needles:lt uses the Sandvik Bioline RK91 needle, a naness#inless ste
crystal produced in Sweden. Additionally, n-tweezers ar&eing created, which will soc
make cell surgery conceivak

4. Trans-dermal drug delivery system— This Bypass, which is the fi-pass metabolism
and has a more focused action when it enters th&ermyc circulation, causes only m
toxicity.

5. Surfacemodified vertical silicon nanowires. These deliver bienolecules in mammalic
cells without modification of their Chemical strupts. Heng, it allows the assessment
phenotypic sequences, small molecules, DNA, RNAtides, and proteir

6. Safety dental syringesAfter removing the needle from the patient's tissu&p it with a
sheath to lessen the chance of an unintentionalegeck injury. For instance, Safety der
syringes and Ultra Safety Plus XL syril

7. Nano-encapsulation:These include hollow spheres, nanotubes, and calés shade o
nanocomposite materials, all being extensively reseadclas the greatest means
controlled drug administration. Minocycline andsine, for instanc

8. Computer-controlled local anaesthesiasystem (CCLAD) (WandTM/ CompuDentTM
system)— These use a light handpiece and foot control taletg the flow rate of loc:
anaesthetic solutions. The jet injection methodsusechanical force to generate eno
pressure to force LA through a smaperture, resulting in a thin column of fluid thaan
penetrate sensitive tissues.

Copyright © 2024 Authors Page | 186



Futuristic Trends in Biotechnolo
e1SBN: 978-93-6252-116-3
IIP Series, Volume 3, Book 17, Par Chapter 6
NEXTGENERATION BIOMARKERS AND DISEASE DETECTION IN THBIOTECH ERA

Chemistry

Drug Release

Mechanotransduction Titania Nanotubes (TNTs) Taxicity

Anodization / Bone/Dental Implants

Topography

Figure 4: Titania nanotubes (TNT-infused electrochemically anodized dental impldats
improved bioactivity and local treatm:

IV. CONCLUSION

More than many other recent breakthroughs combini application o
nanotechnology has the potential to alter the dehéalthcare system fundamenta
Advanced nanomaterials offer more promising outthan traditional ones for techniqt
used in dagnosis and treatment. Utilizing nanoparticlesial and maxillofacial surgery ci
aid in preventing and treatil diseases, including oral cancer, orofacial pain agament
suture needles, and surfaoedified vertical silicon nanowires, among othBy combining
the fields of nanomaterials research and biotedgyplnanoparticles have the potentia
revolutionize the way we treat and prevent orakaées by offering both preventative :
diagnostic methods. They might help with mendingtdktisuue that has been damac
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