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ABSTRACT

Nanotechnology has the potential to offer solutions to these current obstacles in cancer therapies, because of its unique
size and large surface-to-volume ratios. Nanoparticles may have properties of self-assembly, stability, specificity, drug
encapsulation and biocompatibility as a result of their material composition. Nanoscale devices have impacted cancer
biology at three levels: early detection, tumour imaging using radiocontrast nanoparticles or quantum dots; and drug
delivery using nanovectors and hybrid nanoparticles. Other role of nanotechnology, in management of various diseases
and also in drug resistance in leukemia by blocking drug efflux from cancer cells and induce efficient delivery of si RNA
into lymphocytes to block apoptosis in sepsis and targeting tumors also. Nanocrystals labeling with immune cells can
act as a platform technology for nanoimmunotherapy. This review addresses the advancement of nanoparticles in drug

delivery and in cancer therapy.
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1. Introduction

Nanotechnology deals with the design, production and
characterization on ultra small particles which is ex-
tended to broad area in pharmaceutical, medical, chemi-
cal and engineering application due to its unique proper-
ties [1]. The development of technology occurs at the
atomic, molecular or macromolecular range of approxi-
mately 1 nm - 100 nanometers (nm) to create and use
structures that have novel properties [2]. Nanoparticles
(NPs) are defined as a small object that behaves as a
whole unit in term of its transport and properties. They
can be further classified according to the size and diame-
ter. Fine particles have the range of 100 to 2500 nm or
ultrafine particles having the size of 1 to 100 nm [3].
Nanoclusters have one dimension between 1 and 10 nm
and narrow size distribution and nanopowders which are
agglomerates of ultrafine particles [4]. NPs research is
currently an area of passionate scientific interest due to its
wide variety of potential application in therapeutic and
biomedical interest. The field of nanotechnology holds the
promise of significant improvements in the health and
well being of patients as well in manufacturing technolo-
gies [5]. Specialized nanotechnological approaches like
dendrimers, quantum dots, monoclonal antibodies and
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intergrins which are extensively researched for diagnostic
and targeted delivery of therapeutic agents [6]. Nanoro-
botics centers on self sufficient machines of some func-
tionally operating at the nanoscale. These are hopes for
applying nanorobots in medicine [7-9]. The advance of
contemporary materials and methodologies have to be
manifested with some patients granted about new nano
devices which will help in establishing NPs with the use
of embedded nanobioelectronics concept in future
[10,11]. Nanomedicine access to drug delivery on de-
velopment of nanoscale molecules which can improve
drug bioavailability [12,13]. It was disclosed that this can
potentially be achieved by molecules targeting by
nanoengineering devices. This new method will be effec-
tive in treating a variety of illness such as neurological
disorders, diabetes, osteoporosis, Alzheimer’s, Parkin-
son’s, amyotrophic lateral sclerosis, multiple sclerosis,
HIV-1 associated neuro cognitive disorders, cardio vas-
cular disorders, tuberculosis and cancer [14-22]. NPs
such as lipid or polymer can be designed to improve the
pharmacological and therapeutical properties of drugs
[21]. Cells take up these NPs because of their size and
also the ability of the drug to get into the cell cytoplasm
through cell membrane. NPs have a very high surface
area to volume ratio and it allows many functional group
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to be attached to a NPs which can bind to certain tumor
cells [22]. The smaller size of the NPs facilitates them to
accumulate in tumor micro environment thus facilitating
newer therapeutic strategies which may replace radiation
and chemotherapy.

Recent research has developed a number of NPs such
as metals, semiconductor and polymeric particles used in
imaging probes and delivery vehicles [23-25]. The use of
NPs based drug delivery systems such as polyethle-
neimine liposomes (PEI), silica NPs, micelles and chito-
san have effective role in drug delivery with reduced
drug side effects [26,27]. Recent technology have devel-
oped many multifunctional NPs for targeting, imaging,
drug delivery, sensing of anticancer agents and small
interference RNA (si RNA) delivery [28,29]. Nanotech-
nology promises construction of artificial cells, enzymes
and genes that helps in the replacement therapy of many
disorders which are due to deficiency of enzymes, muta-
tion of genes or repair in the synthesis of protein [30]. In
this review, we discuss the recent emerging trends of
NPs in drug delivery system and in cancer therapy.

2. Multifunctional Nanoparticles

Liposome comprises lipid bilayer membrane surrounding
an aqueous interior and it can be used as nanoparticles
that have similarities with biological membrane that im-
proves the efficacy and safety of drugs [31]. Liposomes
are classified into three categories such as small
unilamellar vesicles, large unilamellar vesicles and mul-
tilamellar vesicles on the basis of their size and lamellar-
ity. The active compound can be located either in the
aqueous spaces, if it is water-soluble, or in the lipid
membrane, if it is lipid-soluble. The new generation of
liposome called ‘stealth liposomes’ have the ability to
evade the interception by the immune system, and have
longer half-life [32]. The emulsions comprise of oil in
water-type mixtures that are stabilized with surfactants to
maintain size and shape. The lipophilic material can be
dissolved in water organic solvent that is emulsified in an
aqueous phase. Like liposomes, emulsions have been
used for improving the efficacy and safety of diverse
compounds [33]. Polymers such as polysaccharide chi-
tosan NPs have been used for some time as drug delivery
systems [34]. Water-soluble polymer hybrid constructs
polymer—protein conjugation that reduces immunogenic-
ity, prolongs plasma half-life and enhances protein sta-
bility. Polymer—drug conjugation promotes tumor target-
ing through the enhanced permeability and retention ef-
fect and at the cellular level following endocytic capture,
allows lysosomotropic drug delivery [35]. Ceramic NPs
are inorganic systems with porous characteristics that
have emerged as drug vehicles [36]. These vehicles are
biocompatible ceramic NPs such as silica, titania and
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alumina that can be used in cancer therapy. Gold shell
NPs and other metal-based agents can serve as novel
category of spherical NPs consisting of a dielectric core
covered by a thin metallic shell which is typically gold.
These particles possess highly favorable optical and
chemical properties for biomedical imaging and thera-
peutic applications [37]. Carbon nanomaterials include
fullerenes and nanotubes. Fullerenes are novel carbon
allotropes with a polygonal structure made up exclu-
sively by 60 carbon atoms. These NPs are characterized
by having numerous points of attachment whose surfaces
also can be functionalized for tissue binding [38]. Nano-
tubes have been one of the most extensively used types
of NPs because of their high electrical conductivity and
excellent strength. Carbon nanotubes can be structurally
visualized as a single sheet of graphite rolled to form a
seamless cylinder. There are two classes of carbon nano-
tubes that are single-walled (SWCNT) and multi-walled
(MWCNT). MWCNT are larger and consist of many
single-walled tubes stacked one inside the other com-
pared to SWCNT. Functionalized carbon nanotubes are
emerging as novel components in nanoformulations for
the delivery of therapeutic molecules [39]. Quantum dots
are NPs made of semiconductor materials with fluores-
cent properties which are mostly used in biological ap-
plications and quantum dots must be covered with other
materials allowing dispersion and preventing leaking of
the toxic heavy metals [40].

2.1. Synthesis of Nanoparticles

Size of the nanoparticle is very important for efficient
drug delivery. Generally, 10 nm - 100 nm is considered
as the optimal size for nanoparticle drug carriers. If the
particle size is less than 10 nm, the NPs will be quickly
eliminated by renal clearance (threshold < 6 nm) and at
sizes greater than 100 nm, will have chances to be cap-
tured by the reticuloendothelial system (RES) [41]. Sur-
face coating is essential for the stability and circulation
time of NPs delivery system. For example a sodium cit-
rate-stabilized gold particle aggregates in phosphate-
buffered saline (PBS) within several minutes but once
coated with thiol-terminated polyethylene glycol (PEG)
polymer provides stability not only in PBS but also under
low or high pH conditions [42]. Neutral charged NPs
exhibits longer circulation time and reduce the chance of
nanoparticle capture by the immune system.

2.2. Gold Nanoparticles

Nanoparticles synthesis and the study of their size and its
properties are fundamental importance in the advance-
ment of recent research [43]. It is exposed that optical,
electronic, magnetic and catalytic properties of metal
NPs depends on their size, shape and chemical sur-
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roundings. In NP synthesis it is important to control not
only particles size but also the particle shape and mor-
phology. Colloidal gold also known as nanogold is a
suspension or colloid of sub-micrometer sizes particles of
gold in a fluid—usually water [44]. Gold NPs can be
produced in liquid chemical method by reduction of
chloroauric acid (HAuCI,). After dissolving HAuCI4 the
solution is then rapidly stirred followed by the addition
of reducing agents. This enhanced the production of Au**
ions which gets reduced to neutral gold atoms. More and
more of these gold atoms from the solution turns to pre-
cipitate in the form of sub nanometer particles. Vigor-
ously stirring of this solution results in the production of
particles of uniform size [44].

2.3. Silver Nanoparticles

The uniform silver NPs can be obtained by the reduction
of silver ions by ethanol at 800°C to 1000°C under at-
mospheric condition [45]. In this synthesis process 20 ml
of aqueous solution containing silver nitrate (0.5 g of
AgNO3) can be treated with sodium linoleate (CygH3,0,)
(1.5 g) in tubes under continuous agitation. The aqueous
solution containing silver ions and sodium linoleate can
be further treated with a mixture of linoleic acid and
ethanol resulting in the formation of an ethanol solution
phase containing silver ions. The ethanol in the liquid
and solution phase reduces the silver ions into silver NPs.
Linoleic acid will be absorbed on the surface of the silver
NPs with alkyl chains on the outer side in a circular
shape. Wang [46] demonstrated that on changing the
concentration of the electrolyte a reddish brown color
developed on addition of linoleic acid their by indicating
100% conversion of silver ions into silver NPs.

2.4. Copper Nanoparticles

A novel method for the preparation of copper NPs is by
reducing the copper sulphate (CuSQO,4) with hydrazine in
ethylene glycol under microwave irradiation. The heating
method and reaction temperature on the particle size and
composition of powder have been investigated by X-ray
diffractometry (XRD) and transmission electron micros-
copy (TEM). Well-dispersed copper nanopowder with a
diameter of 15 nm can be obtained in the absence of a
protective polymer [47]. In order to obtain pure-phase
copper NPs using water, the reaction time of 8 hr is es-
sential. Owing to the reduction property of ethylene gly-
col, the reaction rate using ethylene glycol is higher. In
addition, the amount of reduction agent can be reduced
largely. Polyvinylpyrrolidone (PVP) plays greater role on
the size of copper particles, and increase in the (PVP)
concentration that attributes to the smaller dimension
particles. The mean diameter is about 4 nm when the
concentration of PVP is 0.5 mmol/L. PVP acts as the
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polymeric capping agents in the reaction preventing the
agglomeration of the copper NPs. When water is the re-
action medium, the Cu®* complex is reduced to Cu*
complex and further reduction of Cu™ will form the pure
copper NPs [48].

2.5. Microencapsulation of Nanoparticles

There are various methods available for the microencap-
sulation but most useable methods are as follow: The par-
ticles are tumbled in a pan or other device while the coat-
ing material is applied slowly. Air-suspension coating of
particles by solutions gives better control and flexibility.
The particles are coated while suspended in an up-
ward-moving air stream. They are supported by a perfo-
rated plate having different patterns of holes inside and
outside a cylindrical insert. Just sufficient air is permitted
to rise through the outer annular space to fluidize the set-
tling particles. Most of the rising air (usually heated)
flows inside the cylinder, causing the particles to rise
rapidly. At the top, as the air stream diverges and slows,
they settle back onto the outer bed and move downward
to repeat the cycle. The particles pass through the inner
cylinder many times in a few minutes. Spray drying
serves as a microencapsulation technique when an active
material is dissolved or suspended in a melt or polymer-
solution and becomes trapped in the dried particle. The
main advantage is the ability to handle labile materials
because of the short contact time in the dryer. In addition,
the operation is economical. In modern spray dryers the
viscosity of the solutions to be sprayed can be as high as
300 mPa-s. In chemical method the two reactants in a
polycondensation meet at an interface and react rapidly.
The basis of this method is the classical Schotten-
Baumann reaction between an acid chloride and a com-
pound containing an active hydrogen atom, such as an
amine or alcohol, polyesters, polyurea, polyurethane.
Under the right conditions, thin flexible walls form rap-
idly at the interface. A solution of the pesticide and a dia-
cid chloride are emulsified in water and an aqueous solu-
tion containing an amine and a polyfunctional isocyanate
is added. To neutralize the acid formed during the reac-
tion base may be added. Condensed polymer walls form
instantaneously at the interface of the emulsion droplets.
In a number of processes, a core material is imbedded in a
polymeric matrix during formation of the particles. A
simple method of this type is spray-drying, in which the
particle is formed by evaporation of the solvent from the
matrix material. However, the solidification of the matrix
also can be caused by a chemical change [49].

2.6. Advancement of Nanoparticle Based Drug
Delivery System

The important technological advantages of NPs used on
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drug carrier are high stability, high carrier capacity, fea-
sibility of incorporation of both hydrophilic, hydrophobic
substances and feasibility of variable routes of admini-
stration including oral application and inhalation [50].
The NPs can also be designed to allow controlled sus-
tained drug release from the matrix. These properties will
enhance to improve the drug bioavailability and reduces
of dosing frequency and prevent non adherence to pre-
scribed therapy. Micelles so called core shell structure in
which the core of the micelles which is either the hydro-
phobic part or the ionic part of the NPs can contains
small or bigger therapeutic drug [51]. The novel intra-
cellular pH sensitive polymeric micelles drug carrier
which control the systemic and sub cellular distribution
of pharmacologically active drug. The micelles can be
prepared from self assembling amphiphilic block co-
polymers, poly (ethylene glycol), poly (aspirate hydra-
zone adriamycin) to which the adriamycin (anticancer
drug) is conjugated to the hydrophobic segments by acid
sensitive hydrazone linkers. Therefore micelles can pre-
serve drug under pH 7.4 and can release them by sensing
the intracellular pH of the endosomes and lysosomes
when they decreases to pH 5-6.

Nanomater sized semiconductor particles can be cova-
lently linked with biorecognition molecules such as pep-
tides, antibodies, nucleic acid, and small molecules
ligand as biological labels [52]. The new approach of
quantum dots technology with anticancer drug therapy
called ZnQ Quantum dots which is loaded with anti can-
cer agents and encapsulated with biocompatible polymer
represent a potential platform to deliver tumor targeted
drugs and document the delivery process [53]. The non
toxic water dispersed ZnQ quantum dots with long term
fluorescence stability can be synthesized by a chemical
hydrolysis method encapsulated with chitoson and
loaded with anticancer drug. Chitosan enhanced the sta-
bility of quantum dots for its hydrophilicity and cationic
charge of chitoson [45]. NPs are being developed as de-
livery vehicles for therapeutic pharmaceuticals such as
liposomal NPs (LNPs), encapsulated therapeutic agents
for cancer therapy, pegylated form of liposomal encap-
sulated doxorubicin for breast cancer, layered double
hydroxide (LDHSs), nanoscale polymer carrier therapy for
targeting tumor cells, water soluble polymers drug con-
jugate to increases half life with potent antitumor effect,
5-flurorouracil loaded iron/ethylcellulose NPs for active
targeting of cancer cells can be used in nanomedicine
[54-58]. NPs play a vital role in developing new drugs to
neural disorders [15]. It is more challenging for delivery
of drugs to central nervous system (CNS) and brain but
NPs and neuropeptides can over comes these problems
and the drug can be delivered in the brain successfully
through the carrier such as hexapeptide dalargin, dipep-
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tide kyotorphin across blood brain barriers (BBB)
through endocytosis by endothelical cell lining of the
brain blood capillaries. Nimje [59] impart that NPs can
be used as carrier such as mannose conjugated solid lipid
NPs (SLNPs) that can be exploited for effective and tar-
geted delivery of rifabutin. [60]. The nanosized carriers
like micro nanosuspension, liposome, dendrimer, ocular
inserts, hydrogels are useful in ocular drug delivery
which improves the release profile and reduced toxicity.
This method of approach will also increase the efficiency
of drug delivery than conventional delivery system.
Ladewing [61] reveals that using of layered double hy-
droxides (LDHSs) NPs can be used as carriers for nucleic
acids and drug against the general background of bottle-
necks that are encountered by cellular delivery system.
Nanogels have hydrophilic or amphiphilic polymer chain
which can also be used as carriers of drugs and designed
spontaneously incorporated biologically active molecules
by formation of salt bond, hydrogen bond or hydrophobic
interaction [62]. In addition Poly electrolyte nanogels can
readily incorporate oppositely changed low molecular
mass drug and biomacromolecules such as oligo and
polynucleotides (si RNA, DNA) and protein. A general
comparison of untargeted and targeted drug delivery by
using encapsulated drug system is shown in Figure 1.

2.7. Role of Nanoparticles as Medicine

Nanotechnology contributes in management of lung,
blood disease and also it counters multiple drug resis-
tance in leukemia by blocking drug efflux from cancer
cells and induce efficient delivery of si RNA in to lym-
phocytes to block apoptosis in sepsis [63]. NPs based
thrombocytic agent have potential to improve effective-
ness of clot removal and also used in nanodentistry in
treatment like dention re-naturalization, permanent hyper
sensitivity, complete orthodontic realignments and con-
valently bonded diamondized enamel [64]. Nanosilver
which is a nanoproduct of 100 nm contains 20-15:000
silver atoms that have strong antibacterial activity which
used in wounds and burn healing [65]. Nanocrysalin sil-
ver have the property of inhibiting antibiotic resistance
and anti septic resistance microbes. Dendrimers is a
novel polymers with well defined structure, high mo-
lecular uniformity and low polydispersity property that
makes them more attractive in development of nano-
medicine [66]. Dendrimers based delivery system trans-
ports drug across cellular barrier efficiently. Mesoporous
silica particle (MSP), layered double hydroxide (LDHS)
are used for efficient drug delivery [67,68]. NPs based
drug deliveries can target intracellular infection like tu-
berculosis and also polymeric NPs employing polylactide
co-glycolide have more potent anti-tubercular activity
[22]. These NPs can be used for site specific delivery
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Figure 1. Drug delivery system using nanotechnology.

by avoiding the unwanted toxicity due to non specific dis-
tribution and improve the quality of the patients [69]. NPs
can act as potent free radical scavenger and they may have
anti-inflammatory activity [20]. These NP antioxidants
may provide opportunities to counteract the pathogencity
of Pseudonomas aeruginosa and its biofilm formation.
These advances in nanotechnology research provide new
set of research tools, materials, structures and application
in nanomedicine in nanotherapy.

2.8. Nanoparticles Based Diagnostic in Cancer
Therapy

Nanotechnology has provided an advance biomedical
research tool in diagnostic imaging, therapy and targeting
of NPs to individual cells and sub cellular compartment
[70]. The gold NPs in cellular uptake depend upon their
size and surface properties which is transported at 300 -
500 nm diameter within the cytoplasm. In advances, NPs
is also used in mediating thermal therapy indicating ab-
sorption of infrared light, radiofrequency ablation and
magnetically induced heating [71]. The use of radio la-
beled NPs tagged with radio nuclides and fluorescent
NPs such as organic dye doped NPs, Quantum dots and
multi function NPs which can be conjugated with several
functional molecules that may promote new diagnostic
tool in cancer therapy [28,72]. Nanotechnology enabled
drug delivery approaches usually to reduce the systemic
distribution and associated side effects typically observed
with conventional chemotherapeutic molecules [73]. Re-
cent research has developed number of NPs such as
metal, semiconductor and polymeric particles to be use
as imaging probes, diagnosis and as delivery vehicles in
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cancer therapy [28]. NPs play an important role in cancer
diagnosis. The particles such as organic dye, doped
polymer, liposomes, and quantum dots are used in cancer
diagnosis [74-77]. Multi functional NPs have the capa-
bility to simultaneously carry therapeutic agents, squares
imaging contrast agent, diamonds and targeting moieties
(circle) that can be used as anti cancer agents [28]. Drug
loaded NPs can also be used in treating cancer in animal
model. Multi functional miscelle has been developed for
in vitro cancer cell targeting, distribution imaging and
anti cancer delivery [78]. Doxorubicin (DOX) drugs re-
leased from micelles have strong effects on the viability
of human liver carcinoma cell line (Hep G2). In addition
to DOX drugs loaded NPs have greater anti cancer activ-
ity in HER -2 over expressing human breast adenocarci-
noma cell line (SK-BR-3) [79,80]. Among inorganic
nanomaterials, silica or mesoporous silica materials can
be used as potential delivery vehicles and imaging probes
for their effective biocompatibility and easy surface fic-
tionalization [78,81-85]. NPs play an important role by
delivering drug in a targeted manner to the malignant
tumor cells by reducing the systemic toxicity of the anti
cancer drugs [86]. Rapamycin loaded polymeric (poly
(lactide-co-gyycolide) (PLGA) NPs conjugate with anti-
bodies to epidermal growth factor receptor (EGFR) that
have efficient and targeted delivery of anticancer drugs.

2.9. Nanoparticles Mediated Targeting Tumors

Nanoparticles can deliver anti cancer agent to tumor site
by two strategies such as active and passive that offers
significant benefits to cancer patients [85,23]. Passive
targeting of tumor site will depend upon the nanoparticle
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size and tumor vasculature in order to enhance the effi-
cacy of drugs. The solid tumor increase their surrounding
vasculature through angiogenesis in order to grow be-
yond 1 mm - 2 mm diameter but during the development
of blood vessels they have several abnormalities like
deficiency in pericytes, aberrant basement membrane
formation. These abnormalities result in leaky vessels
with gap size of 200 nm to 1.2 um between adjacent en-
dothelial cells that allow extravasations of NPs through
these gaps in to extra vascular space [87-89]. These NPs
gain access to the tumor that has higher retention times
than normal tissues [90]. The leaky vasculature with non
effective lymphatic drainage induces the enhanced per-
meability and retention (EPR) effect lead to accumulation
of NPs at tumor site [91-93]. Active targeting of tumor
cells by conjugate targeting moieties to NPs lead to ac-
cumulation of NPs in tumor sites. The antibodies bind to
an antigen on the tumor cell surface and assist NPs drug
delivery system to tumor sites [94-97].

Lyp-1 nanoparticles target specific peptide of (PEG
-PLGA) NPs to tumor lymph metastasis is a promising
carrier to target specific drug delivery to lymphatic me-
tastasis tumor [98]. The nanocarrier allows accumulation
of melittin in murine tumor growth without toxicity. In a
direct assay the molecularly targeted nanocarriers selec-
tively delivered melittin to multiple tumor targets such as
endothelial and cancer cells through a hemifusion
mechanism. In animals it may causes regression of pre-
cancerous dysplastic lesions and this provides an innova-
tive molecular design for chemotherapy with broad spec-
trum cytolytic peptides treated for cancer at multiple
stages. Silver NPs can act as anti-angiogenic molecules
by targeting the activation of P13K/AKT signaling
pathway [99]. These silver (Ag) NPs have ability to in-
hibit angiogenesis, invasiveness, metastasis, vascular
endothelial growth factor (VEGF) induced cell prolifera-
tion, migration and capillary like tube formation of bo-
vine retinal endothelial cells. In addition silver NPs also
have the property of inhibiting the formation of new
blood micro vessels induced by VEGF in the mouse ma-
trigel plug assay [99]. In addition NPs mediated targeting
of phosphatidylinositol -3-kinase signaling inhibits an-
giogenesis [100]. NPs enabled targeting the p13K path-
way result in inhibition of proliferation and induction of
apoptosis of B16F-10 melanoma. Therefore NPs enabled
targeting of p13K pathway resulted in inhibition of en-
dothelial cell proliferation and tumor angiogenesis [100].
Singh [101] demonstrated that canine parvovirus NPs
(CPVNPs) can be used for targeting tumor cells. The
viral particles are nanostructures with nanocontainer for
cellular delivery as they have naturally evolved mecha-
nisms for binding to an entering to cells. Canine parvo-
virus have natural affinity for transferrin receptor (TIRs)
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canine and human origin and this property could be har-
nessed as (TIRs) are over expressed by a variety of hu-
man tumor cells. CPV based VLPs for TIRs which pro-
vides a novel nanomaterial for delivery of a therapy. La-
beling nanocrystals with immune cells act as platform
technology for nanoimmunotherapy. The combination of
plasmid DNA encoding a multimeric soluble form of
CDA40L (Psp-d-CD40L) can reduced tumor growth which
can be established through B16F-10 melanoma tumor
[102]. The combination of Toll-like Receptor (TLR)
agonists, -C-phosphate-G- (CpG) and poly (i:c) reduces
the tumor growth and increase the survival rate. It is also
associated with reduction of intra tumoral CD11c+ den-
dritic cells and an influx of CD8 T cells. The intra tu-
moral injection of Psp-d-Ch40L containing NPs formed
form poly ethylenimine (PEI) in combination with CpG
+poly (i:c) may have dramatic anti-tumor effect and it
can also treat B16F-10 tumor bearing mice.

3. Conclusions

The multidisciplinary field of nanotechnology’s applica-
tion for discovering new molecules and manipulating
those available naturally could be excited in its potential
to improve health care. Nanotechnology is definitely a
medical boon for diagnosis, treatment and prevention of
various diseases including cancer. It supports and ex-
pands the scientific advances in genomic and proteomics
and builds on our understanding of the molecular under-
pinnings of cancer and its treatment. We then review the
current state of the art of nanoparticle-based therapeutics
that have reached the clinic for its efficient advantage
as drug carrier which are high stability, high carrier ca-
pacity, feasibility of incorporation of both hydrophilic
and hydrophobic substances of variable routes of ad-
ministration including oral application and inhalation.
Multi functional NPs also have the capability to concur-
rently carry therapeutic agents, squares imaging contrast
agent, diamonds and targeting moieties which can be
used as anti-cancer agents. Interestingly pharmaceutical
sciences are using NPs to reduce toxicity and side effects
of drugs. The kind of hazards that are introduced by us-
ing NPs for drug delivery are beyond that posed by con-
ventional hazards imposed by chemicals in classical de-
livery matrices. Predicting the future of nanotechnology
in drug delivery system is not simple due to its fast de-
veloping technology and changing rapidly. Additional
research is required in multifunctional NPs based drug
delivery systems to overcome the problems for effective
therapy without side effects which can improve the qual-
ity of life in cancer patients.
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