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Abstract

Cancer is one of the leading causes of death in the
United States and cancer prevalence is increasing in
developing countries. Chemotherapy, radiation and
surgery represent the most common cancer treatment.
Conventional chemotherapy has some severe side
effects including damage to the immune system, other
frequently proliferating cell organs due to non-specific
targeting, lack of solubility, failure to reach the center
of the tumors and poor survival treatment.
Nanoparticulate technology is useful in developing a
new generation of cancer therapies that are more
effective in overcoming many biological obstacles due
to their specific physicochemical properties such as
ultra-small size, wide area to mass ratio and high
reactivity. Nanotechnology is the control of matter
within the 1-100 nm range. Most of the nanoparticles
are carbon, metal, polymeric, ceramic and lipid-based
nanoparticles.

Therapeutic nanoparticles have been found as a
revolutionary and successful alternative to traditional
small molecule chemotherapy, which shows increased
therapeutic potency and diminishing side effect. It can
be designed to identify cancer cells and provide
selective and sustainable delivery of drugs to prevent
contact with healthy cells. This review focuses on
specific drug delivery potential of various
nanoparticles and the side effects of conventional
therapies with tailored cancer treatment.

Keywords: Cancer therapy, Nano carrier, Target drug
delivery.

Introduction

Cancer is one of today's world most serious fatal diseases,
killing millions of people each year. It is one of the 21st
century's major health concerns, which has no boundaries
and can affect any human organ from anywhere. It is a very
complex disease to understand because it has many cellular
physiological systems such as cell signalling and
apoptosis®?. The most common cancer treatments are
chemotherapy, hormone therapy, radiation and surgery.
Chemotherapy, the most popular treatment provides patients
with systemic anti-cancer drugs to manage uncontrolled
cancer cell proliferation?’.
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In recent times a variety of chemotherapy approaches are
being practiced to treat cancer which has some significant
limitations and side effect’® such as nonspecific standardized
distribution, insufficient drug concentrations reaching the
tumour and ineffective recovering responses, Poor drug
delivery and residency at the target site result in significant
complications such as multi-drug resistance*®.

The main challenge of cancer treatment is to distinguish
between cancer cells and normal body cells. That is why the
ultimate goal becomes to engineer the drug in such a way
that it can identify the cancer cells to reduce their growth and
proliferation. Many medical researchers have turned their
attention to nanotechnology to find a more effective
approach to drug delivery in cancer.

Nanotechnology has the potential to provide solutions to
these present obstacles because of its unique size (1-100 nm)
and large surface size ratios®. The nanoparticles used in the
delivery system for anticancer drugs can be prepared for a
variety of materials including polymers, dendrimers,
liposomes, viruses, carbon nanotubes and metals such as
gold, silver and iron oxide!® (Table 1) which represent new
directions for cancer diagnosis and treatment as successful
as possible®.

Interestingly, nanocarrier systems are designed to
communicate with target cells and tissues, or to respond
well-controlled to desired physiological stimulus responses.
Nanomaterials have the potential to deliver drugs directly to
cancerous tissues, eliminating systemic toxicity and to open
up entirely new modalities of cancer therapies such as
photodynamic and hyperthermia treatments.

The nanocarriers have been increasingly focused on their
ability to incorporate multiple therapeutic agents and
synchronize their delivery to diseased cells. The drug-loaded
nanocarriers have extended lifetime of systemic circulation,
continuous drug release kinetics and improved tumor
accumulations  through both passive and active
mechanisms®°.

In addition, they have the potential to increase the
therapeutic index of drugs generally available by increasing
drug effectiveness, reducing drug toxicity and achieving
long-term stable therapeutic levels of drugs. Nanocarriers
will also boost drug solubility and drug stability, enabling
the production of potentially effective new chemical agents
that were installed due to problematic pharmacokinetic or
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biochemical properties during the preclinical or clinical
growth.

Finally, nanocarriers will help to develop multifunctional
systems for targeted drug delivery, integrated therapies or
spontaneous applications for therapy and diagnosis.
Recently marketed nanotechnology formulations include
Daxil (Liposomal Doxorubicin) and Abraxane (Albumin
bound paclitaxel). In this review we will focus on the
development of smart drug delivery vehicle for cancer
therapeutic applications that distinguish them from previous
cancer therapy.

Drawbacks of conventional chemotherapy:
Chemotherapy is a therapy that uses hydrophobic chemical
agents, whether plant or synthetic and includes solvents to
formulate the dosage type that leads to extreme toxicity*?. It
effectively damages fast-growing cells and prevents mitosis
by blocking the cellular machinery involved in DNA
synthesis and cell cycle arrest, which induces apoptosis in a
programmed cell death. However, conventional
chemotherapy meets some limitations. The main drawback
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of conventional chemotherapy is that it does not provide
selective action to cancer cells alone (Figure 1 shown the
action of chemotherapy). It also destroys healthy normal
cells including bone marrow, macrophages, digestive tract
and hair follicles™.

Properties of nanotechnology: Nanoparticles have unique
physical properties (size, charge, bioaccumulation,
solubility) that can be manipulated to increase the half-life
of the circulation, resulting in increased particles and their
associated drug inventory at the tumor sitel®.
Nanotechnology for cancer imaging, molecular diagnosis
and targeted therapy is under intense development®?,

Under current development, pharmaceutical formulations
based on nanotechnology aim to increase the therapeutic
index for proven chemotherapeutic drugs by selectively
delivering them to the cancer tissue'®. Some beneficial
advantages of nanoparticles were providing location-
specific delivery of drugs, increase drug localization and
cellular uptake, cancer diagnosis, reducing the volume of
drugs that can decrease accumulation in healthy tissues.

Table 1
Types of Nanocarriers
Dendrimers
Polymeric
Liposome
Gold
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Figure 1: Action of conventional chemotherapy

Drug solubility: Since most drugs tend to be hydrophobic,
they are poorly dispersed in aqueous based biological
solutions. As a result, some of the drugs are not absorbed to
the vascular system, which means that some of the drugs
hadn’t arrived at the target cells/tissue. Nanotherapies are
highly minimnized as the surface of the nanoparticle can be
modified in a manner that enhances solubility by adding
hydrophilic groups. This helps improve treatment.

Specificity: Nanotherapy enhances specificity of drug
delivery by increasing the concentration of the drug
compound at the target site while reducing damage to
healthy cells/tissues.

Enhanced permeability and retention effect:
Nanoparticles of a suitable size can escape tumor blood
vessels with undeveloped, leaky endothelium due to the
enhanced permeability and retention effect (EPR) and can be
maintained in tumor tissue for days and weeks due to lack of
lymphatic drainages. Furthermore, vasodilators have been
reported to act as nitric oxide (NO), prostaglandins and
bradykinin, enhancing the impact of EPR on the tumor by
raising its vascular permeability.

Nanomedicine in cancer: Nanomedicine is an important
part of nanotechnology, a highly specific molecular-scale
clinical intervention for the detection, prevention and
treatment of diseases and the use of materials ranging from
1 to 100 nm. Current problems in cancer treatment include
poor specificity, rapid clearance of drugs and
biodegradability = and  restricted  targeting*.  The
nanomedicine is a new form of cancer treatment as
nanotherapeutics are increasingly evolving fields that are
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used to overcome many shortcomings of the traditional drug
delivery system, such as non-specific biodistribution, lack of
targeting, lack of water solubility, weak oral bioavailability
and low therapeutic indices®:%,

Over the past three decades, extensive research has focused
on developing cancer nanomedicines, which can overcome
biological barriers and effectively transport
chemotherapeutic agents to target sites, while reducing
harmful effects on healthy tissues. The potential of
nanomedicines can be expanded further into joint therapies
that can detect tumors early, treat tumors earlier and more
effectively.

Currently, a wide variety of sites are being explored as
nanocarriers for cancer therapy including lipid-based,
polymer-based, inorganic, viral and drug-integrated
nanoparticles®®. The exponential development of new
nanotechnology systems for use in the life science is that
practical use of nanotechnology in medicine extends beyond
these early applications substantially. National Cancer
Institute(http:/nano.cancer.gov) has identified the path of
opportunities through six fields including: (1) Identification
of the molecular modifications responsible for pathogenesis
of diseases; (2) disease diagnosis and imaging; (3) drug
delivery and therapy; (4) multifunctional systems for
combined therapeutic and diagnostic applications; (5)
vehicles to report the in vivo efficacy of a therapeutic agent;
and (6) nanoscale enabling technologies, which will
accelerate scientific discovery and basic research.

There are some important aspects to having a good
nanomedicine not only for medicine but also for technology
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transfer purposes; 1) Knowing the key elements and
understanding their interactions; 2) Identify key
characteristics and their relevance to performance; 3)
Breeding under industrial production; 4) Effectiveness of
sterile production; 5) Ability to target and / or accumulate
cancer tissue within a reasonable time after overcoming

appropriate pharmacology and biological barriers; 6)
Stability, storage and acceptable properties of
administration?3:35,

Polymers for developing drug carriers based on

nanoparticles are commonly investigated materials'®.
Recently, the Food and Drug Administration (FDA)
approved the albumin-paclitaxel (ToxoLDM) nanoparticle
drug AbraxanetM for the treatment of breast cancer!“.

Targeted drug delivery: Nanotechnology has made a big
breakthrough in targeted cancer treatment. NPs can be
designed to target neoplastic cells through various
modifications, such as changing their size, shape, chemical
and physical properties. Generally, anticancer drugs can be
successful in treating cancer, so that they can reach the target
tumor.

Second, the drug should have a selective effect on tumor
cells after entering the tumor tissue without harming normal
cells with a controlled release mechanism of the active form.
Such two basic approaches are related to changes in patient
safety and quality of life by increasing the doses of
intravenous drugs and reducing toxicity that restricts the
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dosage. In theory, passive or active target nanoparticles
reach the delivery of anticancer drugs to the tumor tissue.

Under current development, most nanotechnology-based
pharmaceutical formulations aim to increase the therapeutic
index for chemotherapeutic drugs established through
selective delivery to cancer tissue’ (Figure 2 shows action of
nano particles). The advantage of nanocarriers is delivery in
the aquatic phase, which avoids the use of solvent agents.
One major milestone in the engineering of drug delivery
systems was the development of technologies that can mask
the immune system's nano delivery carriers.

Another new approach to specifically targeting tumor cells
without collateral damage is the polymer-driven enzyme
prodrug therapy, which uses a combination of a polymeric
prodrug and polymer-enzyme conjugate to rapidly and
selectively produce a cytotoxic drug within the tumors?.
Nanoparticles can be wused to provide traditional
chemotherapy without toxic agents for cancer cells and can
be treated with anticancer treatment for conditions that occur
over timel’.

Active targeting: Active targeting was carried out to
achieve a high degree of selectivity for different tissues and
to increase the absorption of nanoparticles in target areas
such as cancer cells and angiogenic microcapillaries
developing around malignant cells. Nanoparticles are
modified to target inherent features of cancer cells such as
rapid proliferation and particular presentation of antigens.
There are several ways to accomplish the active targeting.

+ Normal and
\_O/ tumour cells

Dead cancer cells

-

Figure 2: Action of targeted drug delivery
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One means of actively targeting the body's exclusively
diseased tissue is to know the nature of a receptor on the cell
for which the drug is intended. Researchers can use cell-
specific binding sites to directly bind the nanoparticle to the
cell that has the complementary receptor. This method of
active targeting was found to be effective when using
transferrin as the cell-specific ligand. The transferrin was
combined with the nanoparticles to target tumor cells with
the transferrin-receptor controlling endocytosis pathways on
their membrane. Compared to non-conjugated nanoparticles,
this targeted means was found to increase the absorption?2.

Passive targeting: Nanoparticulate delivery systems may
exploit a characteristic of solid tumors such as accelerated
permeability and retention (EPR) effect in which tumor
tissues exhibit many distinctive features along with
hypervasculature, defective vascular architecture and
inadequate lymphatic drainage that contributes to
preferential accumulation of macromolecules and
particulates and to longer survival in tumors. There are now
many nanocarrier-based medications available that rely on
passive delivery through a process called "enhanced
permeability and retention™ due to their broad and surface
effects®. Tumors often appear to have leaky blood vessels
and poor lymphatic drainage, resulting in nanoparticles
building up in them, concentrating the attached cytotoxic
drug where it is required, protecting healthy tissue and
significantly reducing adverse side effects®Z.

Another passive targeting strategy consists of using myeloid
cells such as macrophages, which absorb NPs and focus
them on the site to be treated. These two challenges also can
increase the efficiency of a chemotherapeutic drug resulting
in greater reduction of tumors with lower doses of drugs*2.

Nanoparticles: Nanoparticles (NPs) have attracted the
attention of growing researchers from many fields over the
past 10 years and the basic building blocks of
nanotechnology. The term nanoparticle was coined in the
early 1990s with the concept of "nanoparticles” or
"nanomaterialized" particles’. Synthesizing the particles in
the range of nanoscale is ruining the new researches.

The size reduced particles gain their importance because of
their better bioavailability and low toxicity compared with
conventional. NPs based materials offer great opportunities
for chemical and biological sensitivity because of their
unique optical and mechanical properties®’. Compared to
larger biological molecules such as enzymes, receptors and
antibodies, they are usually smaller than several hundred
nanometers and a hundred to ten thousand times smaller than
human cells™.

It is primarily divided into two classes which are organic
nanoparticles and inorganic nanoparticles (Figure 3).
Organic nanoparticles are carbon nanoparticle and inorganic
nanoparticles are magnetic nanoparticle, semiconductor
nanoparticle*®. NPs are currently being tested for molecular
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imaging in order to achieve a more accurate diagnosis with
higher quality. The molecule can be prepared to improve the
solubility, stability and absorption of many drugs, avoid the
reticuloendothelial system and protect it from premature
inactivation during its transport®”’. These particles are
versatile and adaptable to many aspects of health.

Over the past two decades, many nanoparticles based
therapeutic and diagnostic agents have been developed for
the treatment of cancer®. NPs can improve the intracellular
concentration of drugs in cancer by using both inactive and
active targeting strategies®®. The synthesis of nanoparticles
using biological entities is of great interest due to their
unusual optical, chemical, photovoltaic and electronic
properties. A variety of physical, chemical and biological
processes contribute to the synthesis of nanoparticles, some
of which are novel and others more common®,

Types of target agents

Dendrimers NPs: Dendrimers are highly branched, star-
shaped macromolecules with nanometer-sized dimensions,
synthetic polymers with an initiating core and multiple
layers with active terminal groups. These layers consist of
repetitive units and each layer is called a generation. They
consist of three centers, the outer surface with a central core,
an internal dendritic structure (branches) and functional
surface groups®. The first dendrimers, the Newcomb
Tendrimer, were incorporated in 1985. The structure of the
dendrimer molecule begins with a central atom or group of
centrally named atoms.

From this central structure, the branches of other atoms,
known as tetrazones, develop through a variety of chemical
reactions. These exaggerated molecules were first
discovered by Fritz Vogt in 1978, The scale varies from 10
A to 130 A. It is a new class of drug delivery platform for
nanoparticles due to its well-defined architecture and unique
features®. These dendritic polymers are similar to protein,
enzymes and viruses and are easily functional?®.

In a different way used in early times, the set starts from the
center of the dentrimers, the arms are attached by adding
building blocks in an extensive and step-wise manner. This
process enables dendrimers with increasing generation
numbers.

Nevertheless, only one type of reaction can be activated at
each step, giving only one exhibit of a functional group on
the outer surface. In addition, defects may occur in
subsequent generations due to partial reactions or severe
disruptions?. Individual dendritic compounds can be
grouped together to form larger structures known as
supramolecular dendrimers, a process known as
supermolecular self-assembly. Drug molecules can be
incorporated into the dendrimers and many surface groups
or surface functional groups due to the well-defined 3D
structure of the dendrimer.
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Figure 3: Types of nanoparticles

It can be used as drug carriers by combining drugs with
functional groups through electrostatic or covalent bonds
and modified with sulfonated naphthyl groups found to be
useful as antiviral drugs against herpes simplex virus, can
potentially prevent / reduce HIV transmission and other
sexually transmitted diseases (STDs).

Interestingly dendrimer-based nanoparticles inhibit early-
stage virus / cell absorption and subsequent stage virus
transcription by coordinating reverse transcriptase and / or
enzyme activities®. It can act as carriers known as vectors in
gene therapy and vectors transfer genes into the nucleus via
the cell membrane®. Pharmacological applications include
photosynthesis,  diagnosis,  solubility ~ enhancement,
biomedicals, gene delivery, drug delivery and synthetic
enzymes.

In addition to that dendrimers have evolved into a nano-
particle carrier system that has greatly attracted the scientific
community. These drug delivery systems have the potential
to revolutionize the localization of cancer-specific drugs and
therapies!’. The growing role of dendritic macromolecules
for anticancer therapies and diagnostic imaging highlights
the benefits of these well-defined materials as new types of
macromolecular nano-scale delivery devices.

General principles for designing dendrimer structures as
delivery vehicles are established: 1) Negative charged and
neutral dendrimers are typically biocompatible, although
positively charged organisms have varying toxicity levels;
2) Dendrimer architecture can affect the pharmacokinetics
dramatically; 3) PEGylation increases water solubility and
dendrimer size and can lead to improved features of
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retention and biodistribution; 4) Therapeutic agents can be
rationalized in the empty space between the periphery and
the core or connected covalently to functional surface
groups; 5) Targeting dendrimer bound molecules can be
used to treat cancer cells particularly with certain over-
expressed receptor targets. When dendrimer structures have
become more advanced, greater efficacy is achieved in in
vitro and in vivo models4.

Frieboes et al®® reported that nanoconstructs ranging from 1
to 10 nm would spread directly into tumor cells. The tree-
like globular morphology begins from the middle and
branches out symmetrically. The other functional groups
may be coupled by electrostatic interactions with charged
polar molecules, the hydrophobic pockets spanning the
inside of dendrimers favor the encapsulation of uncharged,
non-polar molecules.

Although dendrimers are as a drug delivery platform at a
relatively early stage, their unique structural attribute has
attracted interest in the simultaneous delivery of
hydrophobic and hydrophilic therapeutic agents®2.

Polymeric NPs: Polymeric nanoparticles (PNPs) are large
colloidal particles with a size of 50-500 nm and consist of
biodegradable  polymers or  copolymers®.  Such
nanoparticles have nanospheres and nanocapsules in them.
A polymer matrix forms nanospheres where the molecules
are adsorbed on the surface or encapsulated within the
matrix. Nanocapsules form a vesicular structure, containing
an inner reservoir where the molecules are trapped. The
center is a liquid form (oil or water) surrounded by a solid
material shell®®. Polymeric nanoparticles are colloidal solid
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particles prepared from biodegradable polymers such as
chitosan and collagenor non-biodegradable polymers such
as poly (lactic acid) (PLA) and poly (lactic co-glycolic acid)
(PLGA).

The main function of PNPs is to deliver the pharmaceutical
agent to a specific site of action, to achieve a higher drug
concentration and to improve the stability of volatile drugs
and the potency and effectiveness of the product®?. The use
of polymer therapies has recently increased and has been
identified as a new class of cancer treatment therapy?8. Such
nanocarriers have been proposed as a means of improving
delivery performance, reducing off-target effects, improving
drug kinetics and providing a variety of therapeutic agents
that is chemically diverse*’.

The deliveries of drugs are highly biodegradable and are
biocompatible. Another area of medicinal use of polymeric
NPs is neurodegenerative disorders (NDs), such as
Alzheimer's disease (AD) and Parkinson's disease (PD)%.
The area of nanocarriers for drug delivery is cardiovascular
disease management such as atherosclerosis and
restenosis®®.

The drug-loading capability of polymeric micelles depends
critically on the compatibility of the drug with the micelle
core®?, Such particles are made from different polymers
(biocompatible and biodegradable), both synthetic and
natural, with a unique architecture that serves as a putative
delivery vehicle for the treatment of a particular disease®.

In recent years, researchers have tried to address certain
limitations by anchoring biocompatible polymers physically
or chemically on the diagnostic nanomedicine surfaces®.
Isabella and Mirunalini?® reported that polymeric chitosan
nano particles are used for improved drug delivery system.

The polymeric delivery systems slowly release the
encapsulated agent into tissues during incubation in water or
after implantation, providing clinicians the opportunity to
introduce large amounts of an anticancer agent directly at a
tumor site for an extended period of time. Polymer delivery
systems can be used to deliver better or safer chemotherapy
by either increasing the length of systemic therapy or
focussing drug therapy in a particular tissue area?'. Polymer
drug delivery systems provide a chance to deliver high,
localized doses of chemotherapy after tumor resection for an
extended period of time. Other polymer based delivery
systems are also potentially useful for the delivery of
chemotherapy to brain tumors®.

Chemoembolization is a desirable strategy for the
production of chemotherapy, which aims to manipulate
many aspects of polymer-based delivery systems. As such it
is sometimes used for the prevention of pancreatic cancer
and breast cancer. Advanced materials like thermo
responsive polymers could further improve this technology?.
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Liposome NPs: Liposomes are closed spherical vesicles
composed of a lipid bilayer formed in the shape of a hollow
sphere that contains an aqueous phase. These are regarded as
attractive drug delivery systems due to their size and
hydrophilic and hydrophobic characteristics, in addition to
biocompatibility®. The size range of the particles is 30 nm to
several micrometres. They consist of one or more lipid
bilayers surrounding aqueous units, in which the polar head
groups are oriented in the inner and outer aqueous phases. In
addition, they are commonly used as transporters for various
molecules in the pharmaceutical and cosmetic industries.

In addition, the food and farming industries have studied
extensively the uses of liposome encapsulation to build
delivery systems that can imprison unstable compounds such
as antioxidants, antimicrobials, flavors and bioactive
elements and also shield their functionality®. They are the
most easily synthesized class of nanoparticles capable of
incorporating existing targeting ligands into already
approved liposome drug carriers to create new potential
combinations to enhance therapeutic delivery*!.

Based on the successful use of liposome nanoparticles in the
biomedical and pharmaceutical industries (cancer, drug
delivery, etc.), scientists have now begun to use liposomes
to control the delivery of functional components such as
protein, polysaccharide, enzyme, vitamin and flavor in a
variety of food practices®.

Liposome nanoparticles have been used as a biological
sensor for microbial pathogens, food contaminants and
pesticides according to a recent literature study. Although a
few nanobiosensors were designed for specific detection
strategies, several other nanomaterials are also widely used
as an alternative to liposome nanoparticles to detect
foodborne pathogens and toxins®’. They also provide fast,
sensitive and user-friendly detection assays that are portable
and appropriate for in-field applications.

Nevertheless, many issues such as interference during real-
sample analysis, reproducibility and toxicity remain to be
resolved and therefore there is need for more effective
nanosensors based on liposomes for the food and medical
sciences.

Liposomes are small spherical artificial vesicles with a
membrane consisting of bilayer phospholipids. They can be
made from natural non-toxic phospholipids and cholesterol
in the form of one or more condensed bilayers that can
include hydrophilic and hydrophobic drugs*.

Because of their scale, biocompatibility, biodegradability,
hydrophobic and hydrophilic character, low toxicity and
immunogenicity, liposomes have shown one of the most
developed nanoplatforms with several FDA-approved
formulations for cancer treatment and have had the greatest
impact on oncology to date.



Research Journal of Biotechnology

In addition, liposomes also prolong drug exposure duration,
acting as a slow release reservoir for various drug molecules
that are encapsulated in them. Despite these
multidimensional applications of liposomes, it is quite clear
that they deliver an extremely flexible drug carrier modality
with many promising prospects for antineoplastic drugs?.
Phosphatidylcholine, phosphatidylinositol and cholesterol
are the most widely used lipids in liposome preparation
which have minimal intrinsic toxicity and are present
abundantly as the components of cell membranes.

Therefore, they do not evoke any kind of antigenic or
pyrogenic effect when administered externally in the form of
liposomes. Continuous work has contributed various
liposomal formulations in both industry and clinical trials.
Doxilw from Alza is a well-known drug containing
liposomal doxorubicin for prostate cancer and breast cancer.
Liposomes (phospholipid bilayer vesicles) are the most
advanced form of drug carrier particulate matter. Due to
their ability to enhance the pharmacokinetics and
pharmacodynamics of their related medicines, several
liposomal formulations of anticancer drugs have been
clinically accepted®.

Metallic nanoparticles: Various materials such as gold
(Au), copper (Cu) and silver (Ag) and inorganic carriers,
such as silica or alumina, have been used for preparation of
nanoparticles, among which gold nanoparticles is most
promptly used due to their excellent optical and
photoelectric properties.

Furthermore, gold exhibits certain advantages such as
inertness and nanotoxicity, high stability, ease of preparation
and the possibility of biomarkers and biomaterialization with
thiol, disulfide and amine functional groups. The
incorporation of thiolated PEG will improve the stability of
its dispersion. Gold nanoparticles are highly effective
contrast agents in the detection of cancer and in the treatment
of phototherapy.

Gold NPs: Gold nanoparticles are distinct from gold
particles; the larger size is a yellow inert solid while GNPs
are an antioxidant agent in wine red. They have different
sizes ranging from 1 nm to 8§ um and at the same time have
distinct forms such as suboctahedral, spherical, octahedral,
multiple icosahedral twined, decahedral, multiple twined,
tetrahedral, irregular shape, nanotriangles, hexagonal
platelets, nanorods and nanoprisms®. It is one of the most
studied nanoparticles and very stable metal on the nanoscale
as well as a good electron conductor and has a strong optical
response on the nanoscale by creating resonant plasmon
polaritons in a wavelength range dependent on the size when
excited by an optical field.

Ultraviolet-visible Spectroscopy determined the size and
shape of the synthesized gold nanoparticle®®.  Gold
nanoparticles with organic molecules** can be easily
functionalised. It is a versatile material with a wide range of
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applications including successful delivery of drugs,
antibiotics, fungal, anti-microbial agents, biomedicines,
biosensors and catalysts®*.

Moreover, gold nanoparticles grow as effective cancer
therapy agents. Nowadays, interest in noble metal
nanoparticles is rising. Scientists focus their attention on
gold nanoparticles (AuNPs) which constantly characterize
versatile properties and possible applications in cancer
clinical chemistry, bioimaging and therapy as well as
targeted drug delivery®. Au nanoparticles targeting may
minimize the side effects of chemotherapy drugs by
delivering the drugs to the target location using an exciting
external source such as X-ray radiation's. These
nanoparticles have a photoelectric effect that neutralizes the
photo bleaching concerns of conventional fluorescent colors.

The surface alteration of the nanomaterials has a strong
effect on the interaction between these nanomaterials and
cells, as well as helping to turn toxic nanomaterials to less
toxic. The unique property of nanoparticles to aggregate and
interact with the tumor cells is enhanced permeability and
retention (EPR). The second major advantage of gold
nanoparticles is that they are non-cytotoxic and the third
major advantage in terms of their surfaces, since they have a
large surface area which makes their surfaces readily
available for modification with molecules targeted?8. Drugs
are loaded with the aid of pro-drug onto gold nanocarriers,
which are processed by the cell. Thanks to their monolayers,
gold nanoparticles have functional versatility, so they
provide an efficient system®’.

Conclusion

Cancer nanotechnology is intended to develop safer yet more
effective diagnostic and therapeutic modalities for cancer
control. The most studied targeted approach in cancer
chemotherapy is the nanoparticular drug delivery
mechanism such as folate mediated targeting, transfer
targeting. The application of nanotechnology to drug
delivery has already had a considerable impact on many
medicine areas. Some formulations based on
nanotechnology have been introduced in the marketplace
and many are undergoing research and clinical trials.

Continuous  efforts on advancing  combinatorial
nanoparticles can result in the perfect combination therapy.

Nonetheless, we believe a growing number of
nanotechnology-based cancer therapeutics and diagnostics
are likely to reach the clinic over the next few years.
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