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Abstract 

Oral cancer is the 6th most common virulent tumor in the world, and the survival rate is roughly 50 percent. 

Considering that active exploration in individual examinations and specialized advancement in both surgical 

and radiation ways in the nanotechnology field is growing every time, we performed a conflation of the 

available clinical data as a basis for further consideration. This narrative review suggests the implicit role of 

nanoparticles in cases of OCC. MRI discrepancy lymphotropic nanoparticles have the implicit to be a sensitive 

and specific system. 

 

Keywords: Biosensor , Dendrimers , mesoscale , macroscale ,photoacoustis. 
 

Introduction 

The conception of nanotechnology introduced in 

1959 by late Nobel physicist Richard P Feynman in 

dinner talk said, ‘ there’s plenty of room at the 

bottom( 1,8) proposed employing machine tools and 

so on all the way down to atomic position, nothing 

that this is a “ development which I suppose can’t be 

avoided ’’. The word “ Nano’’ which is derived from 

Greek word meaning dwarf ’ is a prefix that literally 

refers to 1 billionth of a physical size( 1,9). 

According to the description of the public 

nanotechnology action, Nanotechnology is the direct 

manipulation of material at the nano scale ( 1,10). 

Oral cancer is the 6
th

 most common virulent tumour 

around the world and 5 time survival rate is roughly 

50 percent( 2,11). Arising nanotechnology predicated 

methodology including biosensor(2,12,13) and gene 

remedy( 2,14) has given expedient for cancer opinion 

and treatment. Nanoparticles including organic NPs( 

liposomes ,dendrimers , polymeric NPs ) and 

inorganic NPs (example: gold NPs,  and quantum 

blotches and carbon nano tubes)( 2,16) have been 

considerably used towing to their ultra small size, 

largely reactivity and tunable functional 

modification(2,15,17). 

Nanostructures  

Nanoparticles carry special parcels analogous as 

chemical, optical,  and electro- optical parcels, which 

isolate them from individual molecules or bulk spices 

which warrant these parcels. These enhanced parcels 

of the nanoparticles Increase the mechanical parcels 

like enhanced continuity, stiffness, translucence, 

increased scrape, bruise, solvent And heat resistance 

and dropped gas permeability. The various 

nanoparticles are Nano pores, nano tubes, quantum 

blotches, Nano shells, dendrimers, liposomes, Nano 

rods, fullerene, Nano spheres, nano wires, Nano 

belts, Nano rings, Nano capsules.(3)  

Techniques 

Bottom- Up Technique : 

about:blank
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This approach arranges lower factors into more 

complex assemblies.( 3) This begins by designing 

And synthesizing custom made granules that have the 

capability to self- assemble or self- organize into 

advanced order mesoscale or macroscale structures.( 

1)  

Top-Down Techniques : 

This approach creates lower bias by using larger ones 

to direct their assembly Nano dentistry as Top- Down 

Approach Salivary diagnostics powered by 

nanotechnologies Saliva is a non-invasive and 

provident characteristic aid in the opinion of oral 

conditions. This medium can be analysed by the 

electromechanical biosensors which carry high 

perceptivity and particularity for the discovery of oral 

conditions.( 3,9) Oral fluid Nano sensor test( 

OFNASET) The OFNASET is a portable, automated, 

user-friendly, intertwined system that will detect the 

salivary proteins and nucleic acid targets in the 

saliva.( 3,10).  Bottom up technique are more cheaper 

than top down fashion( 1) 

Functional approach: This approach develops factors 

of the desired functionality without important 

significance to their assembly or structure.( 3)  

Speculative approach: This approach frequently takes 

a big picture view of nanotechnology, with further 

emphasis on its societal counter accusation than the 

details of how similar inventions could actually be 

created.( 3)

 

 

 

Application  

Nano dentistry is an off shoot of Nano medicine. Application of Nano medicine to dentistry has led to the 

emergence of a branch of science called Nano dentistry. Emergence of Nano dentistry will aid in the 

maintenance of perfect oral health care through the use Of nanomaterials, biotechnology, and Nano robotics. 

Application Of Nano dentistry [Table 1] can be categorized as “the top-down” Approach and “the bottom up” 

approaches.(3). 
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Generation of nanotechnology  

First generation:   Passive nano structures , dispersed 

and contact nano structures ,Aerosols,Colloids 

Products incorporating nano structures coatings 

polymers, ceramics nano structure , metals 

nanoparticle , reinforced composites. 

Second generation: Active nano structures Bio active 

, health effects‑targeted drugs Bio‑devices 

Physicochemical active structures amplifiers 

actuators adaptive structures 3D transistors 

Third generation: Nano systems Guided assembling 

of structures ,3D networking of structures, New 

architectures Robotics Evolutionary systems . 

Fourth generation: Molecular Nano systems 

Molecular devices by design Molecular devices by 

atomic designing molecular devices with emerging 

functions(Content of this table is modified from 

Ravisankar et al .[8] 3D: Three‑dimensional). (4) 

Tumor biomarker 

Invitro 

NPs can be used for qualitative or quantitative Invitro 

Detection of tumour cells.  

(1)Concentrating and protecting a marker from 

degradation(4)     

(2)Encapsulation of inorganic biomarkers, rather than 

fluorescent organic markers(4) 

In vivo 
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The physicochemical characteristics of nanoparticle 

allow the concentration of the marker .At the site of 

Interest.(4) 

1)Labelled  colloidal particle are used as radio 

diagnostic agent .(4) 

2)Nonlabelled colloidal particle are also used for 

diagnosis like CT, NMRI ( nuclear magnetic 

resonance imaging).(4) 

Nanotechnology based detection and diagnostic 

procedure  

Magnetic Resonance Imaging  

Magnetic resonance imaging (MRI) is reported to be 

suitable for the assessment of the primary tumour and 

Bone invasion, as well as the outlining of the actual 

tumour Borders during surgery [6,20, 21]. Commonly 

used positive MRI contrast agents-Gd3+ complexed 

with diethyltri-Amine-pentaacetic acid (Gd- DTPA) 

or tetra azacyclodo-Decane-1,4,7,10-tetraacetic acid 

(Gd-DOTA)-can shorten Tissue longitudinal 

relaxation times (T1) [6,22].

 

 

Optical Coherence Tomography 

Optical coherence tomography  is a direct simulation 

of ultrasound. It produces cross-sectional  images of 

subsurface tissues, such as epithelial Layers and 

basement membranes, with the help of  infrared light 

undergoes  penetration depth of about 2 mm  Used  

for early  detection of oral cancer  and oral dysplasia 

monitoring [6,23].  

Photo Acoustic Imaging 

Photo acoustic imaging is a developing optical 

diagnostic technology. With the help of short laser 

pulse, it generates ultrasound transients from tissues 

surface, thereby causing transient thermoplastic 

expansions after optical absorption [6,24-26].Tense 

photo acoustic waves are being then transformed into 

photo acoustic images .According to their arrival 

times after collected by an ultrasound 

transducer[6,27-28].The ultrasound provides high 

spatial resolution for structural phenotype and is a 

useful tool to detect lymph nodes following a radical 

surgery [6,29,30].

 

Surface‑Enhanced Raman Spectroscopy 
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Raman spectroscopy is a vibrational spectroscopic 

technique on basis of  interactions between light and 

matter [6,31]. The normal, premalignant , or 

malignant lesions are differentiated by inelastic 

scattering of light, which can be a laser in the visible, 

near-infrared, or Near-ultraviolet range [6,32]. The 

signals in normal tissues are homogeneous but 

heterogeneous in malignant cells, reflecting the 

changes in chemical characterization and molecular 

structure of the lesions [6,33].  

Diffusion Refection Imaging 

In diffusion refection imaging, a small portion of 

white light get absorbed in tissue while others are 

scattered with multiple elastic effect or get reflected 

[6,34]. The reflected light is  affected by cytological 

and morphological changes during Epithelial tissue 

cancerization. [6,35,36].  

Quantum Dots Imaging 

Quantum dots are nanometre sized semiconductor 

crystals that luminesce through quantum confinement 

effects [6,37,38]. Quantum dots have several 

advantages that could overcome the limitations of 

conventional fluorescent dyes, such as size tunable 

emission, wide excitation spectra, strong 

luminescence and excellent standard ability against 

photo bleaching [6,38-40]. In addition, changing the 

size and composition of quantum dots allows for 

obtaining a wide range of spectrum, from ultraviolet 

to The near infrared [6,41,42]. A Nano based single 

biomarker detection method is also used  for oral 

cancer detection. A Study detected TNF-alpha by 

gold protein chip method with the help of  total 

internal refection fluorescence micros-Copy 

(TIRFM) [6,43]. A 4×5 Nano array incorporating 500 

nm diameter gold spots was achieved on 10 mm 

Square glass substrates. The TNF-α detection 

sensitivity was reported to be at the attomolar (aM) 

concentration level (×10−18), enabling ultrasensitive 

oral cancer detection [6,43]. However, this method 

cannot be used for quantitative analysis. 

Treatment 

Nanotechnology- based  carriers for oral cancer 

remedy 

To address the issues of conventional 

chemotherapeutic agents, molecular targeted 

curatives are urgently needed for perfecting the 

medicine effectiveness and reducing the toxin. Thus, 

by means of the novel controlled Nano delivery 

Systems, the medicine- loaded nanoparticles with 

optimal size can express the smart manipulation of 
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medicine release action . Once the medium is slightly 

changed, which is employed for the targeted remedy. 

Nanotechnology- grounded medicine carriers have 

allowed for the picky methodologies for OSCC 

treatment(5) 

Nanoparticle For Oral Cancer Remedy 

On account of the malleable chemical and physical 

characteristics, nanoparticles show an increase in 

fashion ability on targeted medicine delivery system 

with enhanced bio activity and effective remedy, 

therefore reducing its systemic toxin for oral cancer 

remedy. These carriers substantially comprising of 

polymeric and inorganic nanoparticles can kill cancer 

cells by lading, stabilizing, and delivering the 

chemotherapeutic medicines with colourful lading 

contents and release biographies( 5) 

Conclusion  

Since the development of nanotechnology decades 

ago, considerable progresses have been made in 

several important oncologic aspects, including OCC 

operation. Considering that active exploration in 

individual examinations and specialized 

advancement, in both surgical and radiation ways, in 

nanotechnology field is growing every time, we 

performed a conflation of the available clinical data 

and a base for farther considerations. This narrative 

review suggests the implicit part of nanoparticles in 

cases with OCC. MRI discrepancy lymphotropic 

nanoparticles has the implicit to be a sensitive and 

specific system to more. Distinguish minimum 

metastatic nodal complaint in normal sized lymph 

node. Luminescence imaging operation of 

indocyanine green seems to be safe, simple and 

useful. Sentinel node detection in OCC Cases with 

clinically offered N0 appears to be related to lower a 

analogous prognostic rates.( 7) 
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