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Editorial

Cancer is a class of diseases characterized unregulated cell
growth, medically known as a malignant neoplasm and is an
important worldwide public health concern. There are over 100
different types of cancer, and each is classified by the type of cell
that is initially affected. Many ways of treating the cancer includes
the chemotherapy, radiation, hormonal therapy, immunotherapy,
transplantation and targeted therapy. Chemotherapy plays a major
important role curing the all most all types of cancer. However, the
major problem with chemotherapy for the treatment of cancer is the
lack of selective toxicity, results in the damage of normal healthy cells
which will narrow down therapeutic index, and thereby compromises
clinical prognosis. In order to minimize damage to normal tissues,
sub-optimal doses of anticancer chemotherapeutics are often
administered which again results in improper treatment of cancer.

The problems associated in treating the cancer are poor bio
distribution and high penetration of drug in to normal cells due
to high interstitial fluid pressure (IFP) [I, 2]. It reported that the
amount of drug accumulated in normal viscera is 10 to 20-fold higher
than that in the same weight of tumor site [3, 4], and many anticancer
drugs are not able to penetrate more than 40-50 mm (equivalent
to the combined diameter of 3-5 cells) from the vasculature [5, 6].
These defects often lead to incomplete tumor response, multiple drug
resistance, and ultimately therapeutic failure [7]. To address and
cater the demand of the novel therapeutic methods; nanotechnology
emerged as a solution for the treatment of cancer. Nanotechnology
has opened a window for the development of diverse organic and
inorganic drug carriers known as nanoparticles. Nanotechnology
holds significant promise for circumventing these challenges by
enabling large amounts of therapeutic drugs to be encapsulated into
nanoparticles. This simultaneously increases the half-life and reduces
toxic adverse effects of drugs, improving their pharmacokinetic
profile and therapeutic efficacy [8-10]. Some of the source materials
that can be used to prepare the nanomaterials include phospholipids,
lactic acid, chitosan, dextran, polyethylene glycol (PEG), cholesterol,
carbon, silica, and some metals [11-15]. The surface of nanoparticles
is further modified by covalent conjugation with small functional
groups that increase their targeting potential. Functional groups

that improve the nanoparticles specificity include folate, antibodies,
aptamers, and the tripeptide Arg-Gly-Asp (RGD) [16]. The use of
nanotechnology in cancer treatment offers some exciting possibilities,
including the possibility of destroying cancer tumors with minimal
damage to healthy tissue and organs, as well as the detection and
elimination of cancer cells before they form tumors. In this section,
we discussed the major nanoparticle platforms used as drug delivery
systems for the treating the cancer.

Polymer based nanoparticles: are colloidal solid particles prepared
from biodegradable polymers such as chitosan, gelatin and collagen
poly caprolactone (PCL) or non-biodegradable polymers such as
poly(lactic acid) (PLA) and poly (lacticco-glycolic acid) (PLGA) [17-
19]. The advantages of these molecules being using as drug delivery
systems includes specificity to target site, penetrability of capillaries,
changing the physio-chemical and pharmacokinetics properties
which helps in accumulation high dosage of drug at targeted site [14,
20]. For example, paclitaxel-loaded PEG-PLGA-based nanoparticles
grafted with RGD peptide. In this study Danhier et al. found that
the target nanoparticles reduced tumor growth more efficiently,
and prolonged survival time of mice compared with non-targeted
nanoparticles [13].

Polymer derived Micelles: Micelles of less than 100 nm assembled
with a hydrophobic core and hydrophilic shell are commonly used
as drug carriers [14, 20] and are prepared by using poly (ethylene
oxide)-poly( -benzyl-L-aspartate) and poly (N-isopropylacrylamide)-
polystyrene. Their hydrophobic core and hydrophilic shell make
micelles potent nanocarriers for poorly water soluble anticancer
drugs, including paclitaxel and docetaxel [21, 22]. For example,
(cRGD)-PEG-polyplex micelles, in this study they found that cRGD-
PEG-polyplex micelles achieved significantly more efficient gene
expression and cellular uptake compared with ligand-free PEG-
micelles in in-vitro [23].

Metallic nanoparticles: include gold, nickel, silver, iron oxide,
zinc oxide, gadolinium, and titanium dioxide particles [17,24-26].
The major advantage of using metallic nano particles is, providing
the large surface area which enables the incorporation of high drug
doses For example, Qian et al. reported the use of biocompatible PEG
coated gold nanoparticle for tumor targeting which was detected by
surface-enhanced Raman scattering (SERS) [27].

Liposome based nanoparticles; are range in 30-100 nm formed
by self-organization of phospholipids such as phosphatidylcholine,
phosphatidylethanolamine, phosphatidylglycerol and
phosphatidylserine, and other molecules such as cholesterol. These
are most widely used as delivery systems for small molecules, peptides,
small and long nucleic acids, and proteins. For example, Vyas et.al
demonstrated the delivery of the amphotericin B in to the alveoloar
macrophages to treat the fungal infections [28].
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Dendrimers; are synthetic polymers made of macromolecules
such as poly (N-isopropylacrylamide)-polystyrene and poly(ethylene
oxide)-poly( -benzyl-L-aspartate) with an inner core diameter
of less than 15 nm, repetitive units of several interior layers and
multiple peripheral functional groups. They can be manipulated in
terms of their size, shape and dimensions as their synthesis involves
assembling of monomer in stepwise manner. For example, Barker et
al. produced dendrimers conjugated with fluorescein (FITC) and folic
acid (FA) for imaging and therapeutic purposes [29]. In this study,
dendrimers were linked with complementary DNA oligonucleotides
to produce clustered molecules that target the cancer cells over which
are expressing folate receptors [29].

Quantum dots; are nanoctystalline materials composed of the 10-
15 atoms from II-IV or and III. The size and shape of quantum can
be controlled precisely and that determines their absorption and light
emission. For example, fluorescent QD are stable, highly sensitive
and multi contrast imaging agents for detection and diagnosis of
cancer in vivo.

Fullerenes; are a family of structures composed entirely of carbon
and can be classified in to two categories based on their structure:
single-walled carbon nanotubes (SWNT) (one graphite sheet)
or multi-walled carbon nanotubes (MWNT) (several concentric
graphite sheets) and possess unique properties includes electronic,
structural, and thermal characteristics that made them appropriate
vehicles for drug delivery systems. The main drawback of fullerenes
are insoluble in several solvents, provoking toxicity problems,
However, we can modify the surface area and can be used for the
as biosensors for detecting protein, DNA, diagnostics, and carriers.
For example, Liu ef al. used single-walled carbon nanotubes (SWNT)
chemically functionalized with PEG-paclitaxel (SWNT-PEG-PTX) in
a xenograft breast cancer mouse model [30].

Polymer based nanofibers: are inorganic (i.e., titanium, silicon
or aluminum oxides) or organic (polyvinyl alcohol, gelatin, poly
(N-isopropylacrylamide,  polycaprolactone, or polyurethane)
materials consist of large surface area, high pore volume and tight
pore size. Nanofibers have been used extensively as drug delivery
systems. For example, Tseng et al. used biodegradable nanofibers
to successfully deliver vancomicyn, an antibiotic, to the brain tissue
of rats and reduce the toxicity associated with parenteral antibiotic
treatment [31]. These can be applied in several fields such as medical
(tissue engineering), filtration, barriers, wipes, personal care,
composite, insulation, garments, and energy storage.

Nanoparticle formulations as anticancer drug delivery systems
have greatly improved the therapeutic efficacy and clinical prognosis.
Liposome are widely used as drug carriers for cancer treatment
over other formulations as they possess special properties such as
biocompatibility, biodegradability, low cost, stability, long circulating
times and high encapsulation efficiency. However, current nano
formulations have their own limitation as drug carriers for treating
the cancer and should be addressed without a doubt.
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