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Cancer is a group of diseases characterized by uncontrolled cellular growth or 
proliferation. Oral squamous cell carcinoma (OSCC) is a group of cancers mainly 
affecting the buccal cavity and associated area, with high rate of mortality and morbidity. 
Chronic consumption of alcohol, both smoking and smokeless tobacco, and betel quid 
are considered as the prominent determinants for the initiation and development of 
OSCC. The current treatment strategy of OSCC is associated with the common side 
effects of non-specific anticancer drug delivery. In addition, the treatment also deals 
with the recurrence of OSCC after completion of the therapy, which is responsible 
for its high mortality rate. Nanotechnology is an emerging discipline in drug delivery, 
disease diagnosis, and imaging. Nanoparticles are a group of colloidal carriers with 
approximately 1-1000 nm size range. Nanoparticles, due to large surface area to 
volume ratio, display different physicochemical characteristics favorable for their use 
in chemotherapy. The nanoparticles with options for modifications in their sizes, surface 
charges, drug payload, and drug bioavailability can be used as a drug delivery system. 
The dynamic and flexible nature of nanoparticles can be employed to both active 
and passive targeting of cancer cells combating the usual side effects as well as other 
complexities associated with the conventional chemotherapy.
The nanoparticles can be regarded as the future of drug delivery in cancer therapy.
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Cancers can be defined as a group of diseases 
mostly characterized by uncontrolled and non-
differentiated growth of cells. They mostly occur 
due to the acquisition of somatic alteration in the 
genome of the cells, resulting in alteration of the 
function of cancer gene(s) [1]. It actually highlights 
an imbalance in the multi-cellular coordination in 
an organism, which cheats in a way affecting the 
level of fitness [2, 3]. Cancer possesses transformed 
neoplastic cells gathering somatic molecular 
alteration and there always remains a continuous 
interplay among the cancerous and noncancerous 

cells including the cells of inflammatory and 
immune response. Thus, the innate and adaptive 
immunity of an organism is reported to influence 
the evolution of cancer [4]. Non-communicable 
diseases are recognized for the majority of death 
occurrence globally, and cancer is on the top of this 
chart leading to decrease in life expectancy in almost 
every nation of the globe [5]. Detection of around 
18.1 million of new cancer cases and 9.6 million 
of deaths occurrence are reported for the year 2018 
throughout the world; moreover, it is estimated that 
the risk of getting cancer before reaching the age of 
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75 years is approximately 20% out of which 10% 
death is estimated [5].

Oral Cancer and Oral Squamous Cell Carcinoma
Oral cancer relates to those malignancies mainly 
affecting oral cavity, associated area of the pharynx, 
lips, buccal mucosa, gums, tonsils, uvula, palate, 
and vestibules. Oral cancer is most commonly 
expressed as oral squamous cell carcinoma (OSCC), 
since 90% or more of it histologically originates in 
the squamous cells [6]. Among different parts of 
the oral cavity, the pharynx is the most common 
site, followed by tongue and other parts for the 
development of OSCC [7]. OSCC is more prevalent 
in males than females. It has a high level of 
differentiation and strong tendency toward lymph 
node metastasis [8]. The disease stage at diagnosis is 
the most important parameter to determine the risk 
of dying from OSCC [9]. Early detection of OSCC 
at stage 1 results in a five-year survival rate of 80% 
as compared to its detection at stage 4, which is 
20% [10]. In advanced OSCC cases, the metastasis 
usually starts at the regional lymph nodes of the 
neck before getting spread out to other secondary 
sites, and thus it is considered that early diagnosis of 
the lymph nodes involvement is crucial for efficient 
therapeutic outcome [11].

Etiology and Epidemiology of Oral Squamous 
Cell Carcinoma
The etiology of OSCC seems to be multi-
factorial including genetic predisposition, as well 
as environmental and behavioral factors [12]. 
Lifestyle factors such as smoking tobacco, alcohol 
consumption, and betel quid chewing prominently 
contribute to the development of OSCC [13-
15]. Apart from the aforementioned risk factors 
associated with lifestyle, infection with human 
papilloma virus (HPV) also contributes to the 
development of OSCC [16]. Although, tobacco 
smoking and alcohol consumption still contribute to 
75% of overall OSCC cases [17], it is even reported 
that chronic abuse of both of them has 38-48 odds to 
develop OSCC as compared to non-drinkers and non-
smokers [18]. Alcohol is casually associated with 
the occurrence of OSCC, as reported, consumption 
of alcohol (30 g of ethanol/day) in males and (15 g of 
ethanol/day) females may lead to the development 
of cancer [19]. Acetaldehyde, the chief metabolite 
of ethanol, is classified as Group-1 carcinogen by 

IARC, implying a close association between alcohol 
consumption and OSCC occurrence [15]. Betel quid 
is a lifestyle-related carcinogenic agent used by the 
Asian population throughout the globe and stands in 
the fourth place after tobacco, alcohol, and caffeine 
beverages in terms of psychoactive habits [20]. 
Approximately, 600 million betel quid consumers 
are reported throughout the world, 10% of them 
are from South-East Asia and South-Pacific regions 
[21]. Nitrosamine and alkaloids found in betel quid 
are potent carcinogens and have the capability of 
developing pre-cancerous lesions in the oral cavity, 
which further get transformed into OSCC [14]. 
Smoking cigarettes or any other forms of tobacco 
have much deleterious effects on human health. 
The smoke mostly consists of harmful chemical 
compounds such as tobacco-specific nitrosamines 
(TSNAs). TSNAs, like N-Nitrosonornicotine 
(NNN) and nicotine-derived nitrosamine ketone 
(NNK), are well known carcinogens [22]. The most 
prominent carcinogen presents in the tobacco smoke 
is benzo[a]pyrene and it is claimed that it can induce 
OSCC in most of the smokers [13].
OSCC stands at the 6th place among all types 
of cancer in the world. It is more common in the 
developing nations as compared to the developed 
ones and it is reported that the incidence rate of 
OSCC in males vary from 1 to 10 cases per 100,000 
inhabitants of many nations. OSCC even ranks 
among top three of all commonly occurring cancers 
in South-Central Asia [23]. A sharp increase in the 
incidence of OSCC is observed in Denmark, France, 
Germany, Scotland, and the Eastern Europe, and 
to a lesser extent in Australia, Japan, USA, and 
New Zealand [23]. South-and South-East Asia are 
considered to have high incidence of OSCC along 
with Eastern and Western Europe, parts of Latin 
America, and Caribbean and Pacific regions also 
do contribute to OSCC in the global scenario [24]. 
Approximately, 67,000 new cases were detected and 
registered in the European Union (EU) in 2004. Oral 
and pharyngeal cancer stands the 7th place in the 
EU [25]. But in case of mortality, the highest rate 
belongs to Eastern Europe [24]. The USA reported 
about 35,000 new OSCC cases in 2004 and the 
patient load is currently tripled [24]. 

Current Treatment of Oral Squamous Cell Car-
cinoma
OSCC has a prominent impact on public health 
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worldwide as oral cavity plays an important role in 
human necessary life functions including breathing, 
eating, and speaking. OSCC and the malignancy 
caused by it lead to death in most of the cases. 
The contemporary treatment of OSCC involved 
chemotherapy, surgical resection, radiotherapy, 
and transplant immunotherapy of hematopoietic 
stem cells alone or in combination [26]. Even 
surgery combined radiotherapy and chemotherapy 
may increase the life expectancy in patients with 
advanced OSCC. Numerous anti-neoplastic 
drugs are employed thus far for the conventional 
chemotherapy in OSCC cases. Over a century, 
surgery is a recognized and well-accepted treatment 
for the majority of the OSCC cases. But in most of 
the advanced OSCC cases, radiotherapy is always 
employed along with the surgery [27]. Generally, 
when functional or aesthetic loss of structures 
occurs in the oral cavity, reconstructive surgery 
is always followed by resection in OSCC cases. 
This includes loss of part of the tongue, buccal 
mucosa, and a portion of mandible and floor of the 
mouth [27]. The pharynx is one of the common 
sites for OSCC occurrence, which starts from the 
superior surface of the vault to nasopharynx up 
to the border of pharyngoesophageal junction. 
Neoplasm of nasopharynx is mostly treated with 
surgery and in combination with chemotherapy 
[27]. But in case of recurrence or malignancy 
in nasopharyngeal carcinoma, surgery is rarely 
employed. If the involved site is oropharynx, 
combined chemotherapy and radiation therapy is 
the preferred choice. Surgery is feasible in case 
of recurrent OCSS or the carcinoma of salivary 
gland origin [27]. In case of hypopharynx, if the 
cancer is detected at the early stages (T1 and T2), 
it can be treated by transoral laser microsurgery or 
radiation therapy combined with chemotherapy. 
And in case of the detection of supraglottic 
larynx carcinoma at early stage, it is treated with 
radiation or surgery [27]. Combined therapy 
to enhance the effect of therapeutic regimen 
including radiation has a long history. Successive 
trials initially made in 1960s and then in 1970s 
hypothesized that the chemotherapy inhibiting 
DNA repair mechanism would contribute to the 
synergistic effects of radiation therapy in cancer 
treatment [28]. Although the radiation increases 
the efficacy of the chemotherapy to treat OSCC, 

lack of specificity is its major drawback [28]. Thus, 
improved radiosensitizers may help to selectively 
kill the tumor cells leaving behind the normal cells 
[28]. Radiotherapy is also employed to treat OSCC 
apart from radiation therapy, chemotherapy, and 
surgery. The external beam radiotherapy (EBRT) 
and/or brachytherapy are employed in concurrent 
with chemotherapy for late stage treatment of 
OSCC [29]. EBRT is used in three situations: as 
an adjuvant to primary surgery to enhance the 
specific control at the site, as primary treatment 
in case the patient cannot tolerate surgery, and as 
salvage treatment in recurrent OSCC cases [29]. 
Modifying the EBRT fractionation to treat OSCC 
allowed intensifying the dose of radiation either by 
increasing the total dose with hyper-fractionation 
or shortening the fraction using the accelerated 
fraction radiotherapy [30]. Combination of EBRT 
with chemotherapy produces a successful therapy 
to treat OSCC [31]. EBRT can also be used as 
adjuvant therapy in patients with advanced OSCC 
after surgery to increase the life expectancy in 
patients [30]. 

Drawbacks After Conventional Chemotherapy
The OSCC cases are increasing in the globe with an 
alarming rate and the consequence is the increased 
mortality rate. In addition to recent advancement in 
the early diagnosis of OSCC, still there is a challenge 
to provide highly effective therapies [32]. The ant-
cancer drugs generally have numerous drawbacks 
including narrow therapeutic index, multiple drug 
resistance (MDR), and severe side effects due 
to non-specific biodistribution of the drug in the 
patient’s body [32]. The mentioned limitation 
of the conventional chemotherapy leads to sub-
optimal dosing, elongation of treatment phase or 
discontinuation, and poor patient compliance [32]. 
There are numerous difficulties in the treatment 
of OSCC, which leads to increased mortality in 
patients. First of all, it is suggested that most of the 
cancerous cells arise from a single cell with stem 
cells property, and the conventional therapy assumes 
that all somatic cells possess the same malignant 
potential. An anti-neoplastic drug generally acts on 
the bulk of tumor cells leaving behind these cancer-
stem cells, which leads to the recurrence of the 
disease years after the therapy [33]. Secondly, as 
the normal cells develop resistance against certain 
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stimuli upon repeated stimulation, similarly, most of 
the cancer cells including the OSCC cells sometimes 
develop this resistance during the treatment phase, 
which makes their eradication difficult [34]. Thirdly, 
early diagnosis of OSCC is very rare and most of 
the times the disease reaches the advanced stage and 
spreads to various parts during the therapy, which 
make it impossible to save the patient’s life. Apart 
from it, unavailability of effective biomarker and 
non-specific drug targeting normal cells during 
chemotherapy alongside of metastasis makes it very 
difficult to treat OSCC. 
The OSCC is generally treated with conventional 
chemotherapy, but such therapies generally 
have serious blowbacks by their loco-regionally 
recurrence contributing to high mortality rate [35]. 
Likewise, another dilemma in the treatment of OSCC 
is the high incidence of second primary tumors, 
which affects the survival rate of patients with 
limited primary tumors [35]. Thus, the postoperative 
patients who are at higher risk of loco-regional 
recurrence are good candidates for adjuvant radiation 
in order to expand their life expectancy [36]. The 
low survival rate of patients with OSCC is attributed 
to its poor prognosis and it is reported that the five-
year survival rate of OSCC varies from 30% to 40% 
[37]. In patients with advanced OSCC and multiple 
cervical lymph node metastases, the five-year 
survival rate further decreases to 50% compared to 
patients with the absence of lymph node metastasis 
[37]. It is reported that more than 50% of patients 
with OSCC develop local recurrence or metastasis 
generally within completion of the first two years 
of treatment [37]. Thus, the overall survival rate 
decreases in patients with stage 5 cancer. 

Cutting Edge of Nanotechnology in Chemotherapy
Nanoparticles are the class of sub-colloidal particles 
whose sizes range from 1 to 100 nm. The particles 
have distinct physicochemical property, attracting 
researchers to drug delivery purposes. These 
particles are used in drug delivery, apart from 
disease diagnosis and imaging. The nanoparticles 
are widely exploited as a carrier molecule for 
different therapeutic agents. The drug delivery for 
the specific site is the method by which the drug 
gets accumulated at the target and this ability is 
independent of the route of drug administration 
[38]. Nanoparticles have the potency to easily cross 

biological barriers within the human body and 
thus, it helps to deliver the drug payload at desired 
site. For effective drug delivery by nanoparticles, 
four issues are addressed including retaining the 
drug molecule by the carrier nanoparticles within 
the human body, escaping the immune system, 
reaching the target site, and effective release of 
the drug molecule at the target site [39]. The drug 
delivery at the nano-scale is studied extensively due 
to its numerous advantages including its ability to 
influence the properties such as drug solubility, drug 
release, bioavailability, immunogenicity; and in 
addition, overcoming barriers such as opsonization 
by mononuclear phagocytic system [40]. Targeting 
of drug molecules with nanoparticles basically 
includes active and passive targeting, where passive 
targeting includes forming a drug-carrier complex 
and active targeting involves specific conjugation 
to a substrate and receptor [41]. The shape and 
size of nanoparticles are important parameters that 
determine their targeting and delivery property to 
specific site with a controlled transport behavior. 
The shape and size of the nanoparticles influence 
the behavior of the target cells and their response 
for internalization to the cells [42]. Besides, the 
shape and size also affect the surface to volume 
ratio of the nanoparticles, which have impact on 
its pharmacokinetic property [43]. It is reported 
that the shape and size of nanoparticles affect their 
dynamicity in the blood vessel towards their walls 
[44]. In 1990s, Adagen®, a polyethylene-glycol-
based bovine adenosine deaminase, was approved 
as the first nanotherapeutic agent. More than 40 
nanoparticles are approved throughout the globe 
for clinical use and more than 200 nanoparticles 
are under different clinical trial phases [45]. It is 
recently reported that 20%-30% of the nanoparticles 
of phase-I pass through phase-II and enter phase-
III, and approximately 40%-50% of nanoparticles 
are marketed [45]. The lipid-based nanocarriers 
such as liposomes and micelles regarded as the first 
generation nanoparticles are approved by the FDA 
[46]. 

Nanoparticles and Their Application in OSCC 
Diagnosis and Therapy
Nanoparticles can attract the attention of the 
researchers worldwide for their application in the 
drug delivery systems. These nanoparticles act as a 
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novel tool to deliver the drug to the specific site in a 
controlled manner. Different types of nanoparticles 
are evolved in the due course of time to treat 
many diseases including cancer. The nanoparticles 
are employed to diagnose and treat OSCC. They 
are employed in biosensors for diagnosis used 
for detection of a signal molecule, which have 
good accuracy and convert biochemical signals to 
electrical signals [47]. Oral fluid nanosensor test is 
also applied for the multiplex detection of salivary 
biomarkers of OSCC [48]. Optical nanobiosensors 
are generally fiber optic tools involved in the 
analysis of cytochrome C in apoptosis [49]. With the 
application of nanotechnology in the field of cancer 
diagnosis, various types of nanoparticles are applied 
as contrast agents in specific magnetic resonance 
imaging (MRI). These nano-contrast agents have 
the capability to recognize a specific surface marker 
and they also enhance blood circulation half-life; 
thus, aid in better MRI contrast properties. It is 
reported that preconjugated chitosan and magnetic 
poly (lactide-coglycolide) (PLGA) nanoparticles are 
used to create MRI contrast in OSCC [50]. Optical 
coherence tomography (OCT) is a promising tool 
to diagnose OSCC where gold nanoparticles are 
used as efficient contrast agent [50]. Photoacoustic 
imaging is a novel diagnostic technology employed 
for OSCC where gold nanoparticles act as more 
attractive contrasting agents due to their capability 
to conjugate with biomeolecules as compared to 
other contrast agents such as methylene blue [50]. 
Raman spectroscopy is employed in the diagnosis 
of OSCC based on the concept of differences in the 
scattering of light between normal, premalignant, 
and malignant lesions. Recently, surface‑enhanced 
Raman (SERS) spectroscopy gold nanoparticles 
were employed for single OSCC imaging; moreover, 
they can selectively target intracellular organelles 
too [50].
Quantum dots are termed as nano-sized 
semiconducting crystals, which luminesce via 
quantum confinement effects. It is reported that 
quantum dots are employed in molecular and cell 
imaging of OSCC as well as personalized therapy 
of OSCC [50]. Detection and investigation of 
many biomarkers including tumor necrosis factor-
alpha and vascular endothelial growth factor helps 
in early detection of OSCC. The applications 
of nanotechnology streamline the process of 

early detection of biomarkers.  It is reported that 
saliva peptide finger print technique employed 
nanotechnology for early detection of OSCC [50]. 
Lymphotropic nanoparticles are considered as novel 
class of MRI contrast agent that is also reported to 
have improved diagnostic examination sensitivity of 
OSCC [51]. Copper (64Cu) liposomes are reported 
to act as a radiotracer to augment visualization 
and detection of OSCC [52]. Few other diagnostic 
tools employed for OSCC detection include nano-
scale cantilevers, which are elastic beams used to 
attach to cancer-linked molecules, cantilever array 
sensors, nanopores, nanotubes, and multiplex 
modality [53]. Polymeric nanoparticles recently 
gained considerable attention for their applications 
in drug delivery. As they are highly biocompatible 
and efficacious, and show great bioavailability 
of the entrapped drug molecule and apart from 
that have simple elaboration of design and broad 
structural variety, they are highly exploited in drug 
delivery. Due to their sizes in the nanometer range, 
they are able to penetrate and permeate across the 
cell membrane, blood capillaries, and biological 
barriers; moreover, their sustained drug release 
nature until they reach the target size makes them 
much more suitable for drug delivery [54]. Among 
different polymeric nanoparticles, poly (lactic-co-
glycolic acid) (PLGA) is an emerging and effective 
biocompatible polymer used for the preparation 
of nanoparticles. They are employed in drug 
targeting, imaging, diagnosis, and therapy. And 
the foremost advantage of PLGA is their complete 
degradation in the aqueous medium [55]. Apart from 
PLGA, polyethylene glycol (PEG) with distinct 
characteristics and safety profile is also approved by 
FDA for use in human [56]. Polymeric nanoparticles 
based on poly (ethylene glycol)-poly (glutamic 
acid) block copolymers are used for effective 
delivery of cisplatin in OSCC [57]. It is reported that 
PEGylated titanium dioxides are loaded to inhibit 
proliferation, angiogenesis, and metastasis in OSCC 
cases [58]. It is also reported that pH-sensitive poly 
(2-[methacryloyloxy]ethyl phosphorylcholine) 
(PDPA)–poly [2-diisopropylamino]ethyl 
methacrylate) (PMPC) polymersomes successfully 
entrap and deliver anticancer drugs against OSCC 
[59].
Chitosan is a natural polymer and, due to its 
biodegradability and biocompatibility, is employed 
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in the formulation of microspheres and nanoparticles 
[60]. Chitosan nanoparticles prepared in combination 
with arginyl-glycyl-aspartic acid (RGD) displayed 
high cellular intake via integrin and receptor-
mediated endocytosis led to enhanced cytotoxicity to 
target cells [61]. Natural compounds such as ellagic 
acid encapsulated within chitosan nanoparticles 
are evaluated against OSCC [62]. It is reported 
that modified chitosan nanoparticles entrapping 
5-aminolevulinic acid are effectively taken by the 
OSCC cells via folate receptor-mediated endocytosis 
[63]. Polymeric micelles have unique characteristics 
including the ability to deliver drugs to the cancer 
cells. Micelles are mostly composed of diblock or 
triblock copolymers; graft copolymers with both the 
hydrophilic and hydrophobic nature are studied for 
the drug delivery against OSCC. They generally have 
some unique properties including low molecular 
weight, more stability of the drug, lower critical 
micelle concentration, more drug encapsulation, and 
most importantly, high extent of drug accumulation 
at the target site, which make them a more suitable 
drug carrier [64]. Dendrimers are a newer class of 
polymeric drug delivery systems basically used 
for chemotherapy drugs and theranostics against 
OSCC. They are actually synthetic polymers made 
up with monomer units and are also regarded as the 
polymers of the 21st century [65]. Nanoconjugates 
made up with drug and polymers are water-
soluble and even biocompatible and are linked to 
each other through biological linking and even 
target molecule. Polybutyl cyanoacrylate-based 
nanoparticles are extensively studied among all the 
biomaterial used for drug delivery due to their high 
biodegradability and non-toxicity to human body. 
They are mostly used in the clinical trials conducted 
across the world [66]. Albumin is a class of protein 
generally obtained from oval albumin, bovine 
serum albumin, and human serum albumin. Due to 
its non-toxic, biocompatible, biodegradable, greater 
water solubility, and non-immunogenic nature, 
it is employed to prepare nanoparticles in cancer 
therapy, specifically for drugs such as Paclitaxel 
[67]. In 1991, the first lipid-based nanocarriers 
were introduced as an alternative to emulsion, 
microparticles and polymeric nanoparticles. 
They are mostly formulated by dispersing the 
lipids in the aqueous surfactant solution in water 
or by dispersion of lipids in water. The lipid-

based nanoparticles are highly biocompatible and 
biodegradable by nature [68].  In 1995, liposomes 
were first approved as an advanced drug delivery 
system. Improved pharmacokinetic nature, low 
toxicity, and enhanced targeting effect were among 
the few advantages of liposomes as a drug carrier for 
anticancer drug delivery [69]. Another class of lipid-
based drug delivery systems includes cubosome and 
transferosome, characterized with high surface area 
and low viscosity [70]. Solid lipid nanoparticles 
(SLN) were among the ones employed to carry 
hydrophobic drugs. These particles were generally 
composed of solid lipids, waxes, glycerides, and 
fatty acids and they are fixed by a surfactant. The 
ability to optimize the drug payload, sustained 
release profile, low toxicity, drug inertness and target 
specificity make them efficient drug carriers [71]. 
Nanostructured lipid carriers (NLC) are another 
class of lipid-based carriers composed of a solid 
and a liquid lipid. High drug payload, sustained 
release nature, and biocompatibility are some of 
their advantages [72]. SLN and NLC also act as a 
potential delivery tool for anticancer drugs against 
OSCC [73, 74].
Recently, inorganic nanoparticles attracted attention 
due to their distinct physicochemical properties 
that are better than those of polymeric and lipid 
nanoparticles. Due to their capability to achieve 
physical and chemical surface modification, gold, 
mesoporous silica, nanoprecipitate, nanoemulsion, 
and iron oxide nanoparticles are highly applicable 
in theranostics, diagnosis, drug delivery, and 
bioimaging [75, 76]. Nanoprecipitation techniques 
generating polycaprolactone nanoparticles are 
explored for curcumin delivery in the oral cavity 
[77]. Nanoemulsions loaded with genistein 
were effective against OSCC cell lines [78]. 
Anti-epithelial growth factor receptor antibody 
conjugated to gold nanoparticles were fabricated 
and investigated against OSCC cell lines [79]. It 
is reported that mesoporous silica nanoparticles 
act as effective carrier molecules for anticancer 
drugs in OSCC therapy [80]. Apart from the 
abovementioned nanoparticles, continuous 
efforts and investigations are always under 
progress to explore newer types of nanoparticles.  
Nanocapsules, nanogels, and silk fibrion are 
among a few of newly investigated nanoparticles 
studied in chemotherapy [81, 82].
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CONCLUSION
OSCC is recognized as one of common types of 
cancer with multi-factorial determinants for its 
development. The poor diagnosis of OSCC and 
failure of conventional therapy results in loss 
of millions of human lives throughout the globe 
every year. The present scenario of treatment 
for OSCC mainly has undesired side effects as 
well as recurrence of OSCC after the completion 
of treatment. Nanotechnology is a novel tool in 
terms of drug-delivery and disease diagnosis. The 
nanoparticles can be effectively used in anticancer 
drug delivery, basically due to their inherent 
physicochemical properties. The inherent property 
of nanoparticles assures successful delivery of 
the anti-neoplastic drugs to the tumor cells; they 
apparently open many scopes to deliver diverse 
types of anti-neoplastic drugs. The nanotechnology 
and nanoparticles can be effectively employed to 
treat OSCC by combating the drawbacks associated 
with the conventional chemotherapy.
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