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ABSTRACT
Nanotechnology has the potential to provide treatment modalities
to fight cancer. Nano-materials have physical, electrical and
optical properties, which can be utilized for the sensing and
detection of cancer at the earliest that provide a greater survival
possibility. In the 21st century, several treatment modalities
are been widely accepted for the treatment of cancer, among

which nanotechnology is the recent one. Nanotechnology has
been found to be very effective in the detection, recurrence and
the spread of oral cancer after the initial treatment. Two recent
techniques, namely, the bio-active immune stimulation and
the attacking integrin expressing vasculature which uses nano
particles are in the research phases.
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Introduction

Review

Oral cancer is any cancerous tissue growth which is present in
the oral cavity. It mostly involves the tongue . It appears as skin
lesions, lumps or ulcers. Tobacco, alcohol, genetic factors , the
human papilloma virus and the consumption of spicy food are
some of the main aetiological factors which are responsible for
oral cancer. The treatment involves surgery, radiation therapy and
chemotherapy.

The nano particles are under research to develop a host of
biomedical and biotechnological applications which include drug
delivery, enzyme immobilization and DNA transfection (infection
by transformation). For the past few years, quantum dots
(QDs) have been an area of intense research. They have unique
physical properties and they can be exploited for the detection of
cancerous tumours. Quantum dots have enough surface area to
combine therapeutic agents and tumour specific modalities for the
combined results of drug delivery, imaging and tissue engineering
[2]. The advantages of quantum dots are that they have a single
light source and that different sizes of quantum dots preserve
the narrow emission of each particle [3]. Recently, quantum dots
are being used for near infra-red (NIR) imaging (700–1000 nm
wavelength range) as imaging probes [4]. The most widely used
nano particles are super-magnetic iron oxide (SPIO) nano particles.
The recent toxicity studies on magnetic nano particles have proved
their safety in the clinical use [5]. Nanotechnology has made a
deep impact in solving the problems which are associated with the
conventional anticancer drugs, because they can be made into
very safe and injectable formulations. Doxill and Abraxane are two
major nano-formulated drugs which are currently available in the
market, which have made a major impact worldwide. The nano
particles which are being most widely used for cancer treatment
are the poly lactide-co-glycolide (PLGA)-based nano particles.
The synthesis of an oral formulation of paclitaxel by using PLGA/
montmorillonite PLGA/MMT) nano particles has been found to be
of great use.6 Dendrimers are a unique group of nano particles
which are highly suitable for an effective drug delivery, particularly
in the cancer treatment.

Nanotechnology is a science which is used to manipulate
the atoms and the molecules which lead to the production of
structures in the nano-meter size, which range from 100nm or
even smaller, which attain their unique properties.[Table/Fig-1].
The processes of the living organisms occur at a nano-meter
scale, and the important biological units like the DNA proteins and
the cell membranes are of this dimension [1]. The nano particles
which are used as drug delivery vehicles are generally <100nm in
size and they consist of different bio-degradable materials such as
natural or synthetic polymers, lipids or metals. The nano particles
which are under extensive research to determine the roles that
they can play in cancer detection and treatment, include quantum
dots, nano shells and dendrimers.
The quantum dots are nano- sized semiconductors that can emit
light in all colours. The examples are semiconductor nano-crystals
and core- shell nano-crystals. They are applied, particularly in
cancer imaging studies.
Dendrimers: The first dendritic molecule was discovered in
around 1980.They are branched structures which are widely used
in nano-medicine because of the multiple molecular hooks on
their surfaces.
The nano- shells are different types of spherical nano particles
which consist of di-electric cores which are covered by thin
metallic shells. They are used in cancer therapy and in bioimaging enhancement.
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Biomarkers can be proteins or pieces of proteins or DNA or
RNA-based biomarkers, specifically the cancer biomarkers, which
indicate and detect cancers. The gold nano particles have a sizetuned optical property which helps in absorbing and scattering
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excellent physical, optical and electronic properties and an excellent
biocompatibility [12]. The functionalized gold nano wires enhance
the sensitivity and the selectivity for cancer biomarker detection,
by providing a high surface-to-volume ratio. Nano pores, both
the synthetic, and the protein-based types, are of great interest to
many researchers for detecting biomolecules.

Discussion
[Table/Fig-1]: Relative sizes of different matters

[Table/Fig-2]: Advantage of Nanocarriers

This review summarizes the recent developments in the cancer
detection and therapy methods which use nanotechnology. The
development of various nano-materials and nanotechnology has
enabled the detection of cancer biomarkers with great precision
and accuracy .The dentists, in future, will ask the patients to rinse
with a solution which contains millions of microscopic elements
which are called nano assemblers, which will reveal the presence
of oral cancer, even in its incipient stages. One scenario some
scientists’ project is that efficient cancer nano medicine may
completely eradicate cancer, the second commonest cause of
death and hence cause an increase in the population [13]. Doxill
is a doxorubicin HCL liposome injection which is used as an
intravenous infusion. It is primarily used in the treatment of ovarian
cancer. The possible side – effects include allergic reactions,
congestive heart failure, decreased bone marrow functions and
blood related diseases. Currently, it is not used as a treatment and
it is not available in the market also. Abraxane is an anti- cancer
chemo- therapeutic drug. It is used for treating breast cancer after
chemotherapy has failed. The side- effects include weakness,
fatique, low blood counts, nausea, hair loss, vomiting, infections,
etc. The 2 most common chemotherapeutic drugs which are used
in oral cancer are cisplatin and 5 flurouracil. The less commonly
used drugs include carboplatin, bleomycin, methotrexate, etc.
The 3 new drugs which are under trial for the treatment of oral
cancer are doxetaxel, paclitaxel and gemcitabine.

References

[Table/Fig-3]: Advantage of Nanocarriers

light from the visible to the near infra-red region [7]. Various other
nano particles are getting investigated for cancer biomarker
detection [Table/Fig-3]. The metallic, magnetic and silica nano
particles are already under research due to their unique properties.
The encapsulated phase change nano particles have been proved
to be multiplexed, highly sensitive, cancer biomarker detection
agents [8].Recently, studies were done by using fluorescence
resonance energy transfer nano particles, to monitor the cancer
cells9. Magnetic nano particles are widely used in cancer cell
imaging. After the discovery of fullerene, carbon nano tubes (CNTs)
were re- discovered in 1991 by Iijima [10]. These semiconducting
CNT biomolecules are adsorbed on the cell walls, thus causing
changes in the local electrostatic environment. Hence, they are used
as biomarkers widely by the medical fraternity. A multifunctional
dendrimer-modified multi walled carbon nano tube (MWNT)
has been recently developed, which has further increased their
usefulness as biomarkers. Various nano wires are being applied
in biomarker detection, which include silicon nano wires [11]. The
silicon nano wires (SiNW) are semiconducting nano wires that have
Journal of Clinical and Diagnostic Research, 2012 September (Suppl), Vol-6(7): 1328-1330

[1] Logothetidis S. Nanotechnology in medicine: the medicine of
tomorrow and nanomedicine. Hippokratia 2006; 10: 7-21.
[2] Howarth M, Takao K, Hayashi Y, Ting A.Y. Targeting the quantum
dots to the surface proteins in living cells with biotin ligases. Proc.
Natl. Acad. Sci. USA 2005; 102: 7583-88
[3] Smith A.M, Dave S, Nie S, True L, Gao X. Multicolour quantum
dots for the molecular diagnostics of cancer. Expert Rev. Mol. Diagn.
2006; 6: 231-44.
[4] Frangioni J.V. In vivo near-infrared fluorescence imaging. Curr Opin
Chem Biol 2003; 7: 626-34.
[5] Fritz J, Baller MK, Lang HP, Rothuizen H, Vettiger P, Meyer E,
Guntherodt H, Gerber C, Gimzewski J.K. Translating the biomolecular
recognition into nanomechanics. Science 2000; 288: 316-18.
[6] Dong Y, Feng S.S. The poly(d,l-lactide-co-glycolide)/ montmorillonite
nano particles for the oral delivery of anticancer drugs. Biomaterials
2005; 26: 6068-76.
[7] Kim B, Tripp S, Wei A. Tuning the optical properties of large gold
nanoparticle arrays. Mater. Res. Soc. Symp. Proc. 2002; 676:
Y6.1.1-Y6.1.7.
[8] Ma L, Hong Y, Ma Z, Kaittanis C, Perez J, Su M. Multiplexed highly
sensitive detections of cancer biomarkers in the thermal space by
using encapsulated phase change nano particles. Appl. Phys. Lett.
2009; 95: 043701.
[9] Chen X, Estevez M, Zhu Z, Huang Y, Chen Y, Wang L, Tan W.
Using aptamer-conjugated fluorescence resonance energy transfer
nanoparticles for the multiplexed cancer cell monitoring. Anal. Chem.
2009, 81, 7009-14.
[10] Iijima S. The helical microtubules of graphic carbon. Nature 1991;
354: 56-8.
[11] Zheng G, Patolsky F, Cui Y, Wang W, Lieber C. The multiplexed
electrical detection of cancer markers by using nanowire sensor
1329

K.M.K.Masthan et al., Nanotechnology –application in oral cancer

arrays. Nat. Biotechnol. 2005; 23: 1294-1301.
[12] Zhang R., Lifshitz Y, Lee S. The oxide-assisted growth of the
semiconducting nanowires. Adv. Mater. 2003; 15: 635-40.

		
AUTHOR(S):
1.
2.
3.
4.

Dr. K.M.K.Masthan
Dr. N.Aravindha Babu
Dr. K.T.Shanmugam
Dr. Abhinav Jha

PARTICULARS OF CONTRIBUTORS:
1. Professor And Head of, Department of Oral Pathology and
Microbiology ,Sree Balaji Dental College& Hospital, Bharath
University, Chennai, India.
2. Associate Professor, Department of Oral Pathology and
Microbiology ,Sree Balaji Dental College& Hospital, Bharath
University, Chennai, India.
3. Senior lecturer, Department of Oral Pathology and
Microbiology ,Sree Balaji Dental College & Hospital,
Bharath University, Chennai, India.
4. Post Graduate Student. Department of Oral Pathology
and Microbiology ,Sree Balaji Dental College& Hospital,
Bharath University, Chennai, India.

1330

www.jcdr.net

[13] Moore F.N., The implications of nanotechnology applications: using
genetics as a lesson. Health Law Review, 10:3.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:
Dr. Abhinav Jha,
Post graduate student, Department of Oral Pathology and
Microbiology, Sree Balaji Dental College& Hospital, Bharath
University, Chennai-600100, Tamil Nadu, India.
Phone: +919884173600
E-mail: Abhinav3168@gmail.com
Financial OR OTHER COMPETING INTERESTS:
None.

Date of Submission: Jun 17, 2012
Date of Peer Review: Jul 17, 2012
Date of Acceptance: Jul 24, 2012
Date of Publishing: Sep 30, 2012

Journal of Clinical and Diagnostic Research, 2012 September (Suppl), Vol-6(7): 1328-1330

