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Introduction

In the world, cancer remains one of the leading 
causes of the death of many in this world. According to 
the recent report of the International Agency for Research 
on Cancer reported that around a 19 million new cases of 
cancer each year and the death of 9 million for the year 
2020 [1]. Melanoma is a offenly seen in people is quite 
frequent. Melanoma incidence is not associated with age. 
Most cancer deaths were caused by people of age around 
20-35. Melanoma genesis is the means of acquiring 
successive changes for certain transcription factors that 
regulate biochemical as well as cellular factors that regulate 
critical cell activities. It also helps us to understand the 
cooperation of genetics and the environment in nature [2]. 
The early detection of cancer can be curable in many ways 
such as medical and surgical removal of damaged organs 
or cells. cancer cells migrating from their primary site to 
another portion of the body. Cancer cells detach away from 
the initial (primary) tumor, move via the circulatory or 
lymphatic system, and form a new nodule in other parts or 
tissues within the body in a process known as metastasis. 
Early diagnosis of melanoma is critical since individuals 
without the advanced disease have a 90% five-year 
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survival rate. Because metastatic melanoma is noted 
for its high drug resistance, therapeutic possibilities for 
individuals in this stage are substantially more constrained. 
Early identification of melanoma is limited by the lack of 
adequate tumor markers and public education, as well as the 
lack of clinically significant symptoms until the illness had 
advanced [3]. Surgery, radiation therapy, chemotherapy, 
immunotherapy, and targeted therapy are now the five 
main areas of standard therapies for melanoma patients. 
The tumor as well as some surrounding healthy tissue are 
removed during surgery, depending on the stage of cancer 
and the individual’s risk of recurrence. Wide excision, 
lymphatic mapping and sentinel lymph node biopsy, and 
lymph node dissection are among therapies used to treat 
regional and local metastasis [4]. Carcinoma progression 
is a multistage process with clinical and histological 
features [5]. Melanoma genesis may be split into five 
phases histologically. Acquired spots develop in stage 
one as a result of enhanced melanocyte proliferation [6]. 
Although cells are low - grade squamous intraepithelial 
lesions, they are the source of the majority of malignant 
melanomas.
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Stages of melanoma
Stage 0: The cancer is confined to the epidermis region, 

the outermost skin layer. It has not spread to nearby lymph 
nodes or distant parts of the body.

Stage 1: tumor with the size of less than two mm thick, 
it may be or may not be ulcerated. Cancer has not spread 
to nearby lymph nodes or distant parts of the body.

Stage II: The tumor is more than 1 mm thick and maybe 
thicker than 4 mm. it may be or may not be tumor growth.

Stage III A: The tumor is no more than 2 mm thick and 
might or might not be ulcerated. It may be spread nearby 
lymphatic vessels, but it is so small that it is only seen 
under the microscope.

Stage III B: There is no sign of the primary tumor: 
Cancer has spread nearby lymphatic vessels. It has spread 
to very small areas of nearby parts or lymphatic channels 
around the tumor and may not affect nearby cells or other 
body parts

Stage III C: The tumor is more than 2 mm but no more 
than 4 mm thick and is ulcerated it is thicker than 4 mm 
but is not ulcerated. Cancer has spread to nearby lymph 
nodes, which and have reached nearby lymph nodes.

Stage III D: The tumor is thicker than 4 mm and is 
ulcerated more nearby lymph nodes. tumor and may affect 
nearby cells or other body parts.

Stage IV: The tumor can be any thickness and might 
or might not be ulcerated. Cancer might or might not have 
spread to nearby lymph nodes. It has spread to distant 
lymph nodes and effect the other organs.

Along with chemo and surgery, radiation therapy is one 
of the most common cancer treatments. 50 percent of all 
cancer patients will be treated with RT, either alone or in 
combination with other therapies, in contemporary clinical 
cancer therapy [7]. Radioactive material is used during 
RT to destroy cancer cells and prevent tumor growth and 
recurrence. External beam radiation (EBRT) and internal 
radioisotope treatment are the two major categories of RT 
(RIT). Radiation beams from outside the body, such as 
high-energy x-rays, electron or proton beams, are directed 
directly onto tumors in EBRT to trigger cancer cell 
death. In the case of internal RIT, therapeutic radioactive 
isotopes would be delivered to the tumor cells through 
minimally invasive procedures such as direct infusion 
through a catheter known as brachytherapy or systemic 
administration of suitable tumor-homing carriers (such 
as antibodies, liposome emulsions, or nanoparticles with 
tumor-targeting ligands. While EBRT has been widely 
utilized to treat local solid tumors, RIT is used to treat both 
local and metastatic tumors that have traveled through the 
bloodstream. Radiation therapy has a variety of adverse 
effects, including dermatitis, allergies, and tiredness [8]. 
After brachytherapy, these symptoms generally improve 
within a few weeks. Radiation-induced skin responses 
can be prevented and treated using topical corticosteroid 
creams and antibiotics. Lymphedema is a long-term, 
persistent adverse effect of some medications [9].

Immunotherapy a type of cancer treatment that works 
by boosting the body’s natural defenses. Immunotherapy 
has made significant progress in treating stage III and stage 
IV melanoma in recent years. Although immunotherapy 

can be successful in the treatment of melanoma, there are 
a lot of potential adverse effects. Currently, the FDA has 
authorized two types of immunotherapy: (1) inhibitors 
of the programmed death receptor 1 (PD-1) or its ligand 
(PD-L1), and (2) cytotoxic T-cell lymphocyte-associated 
protein 4 (CTLA-4) (CTLA-4) [10]. In the study of new 
targeted therapies, proto-oncogene protein CTLA4 or 
CTLA-4 (cytotoxic T-lymphocyte-associated protein 4) is 
a protein receptor that functions as an immune checkpoint 
and downregulates immune responses. T cells (a kind of 
immune cell) contain a protein that helps regulate the 
body’s immunological responses. CTLA-4 helps prevent 
T cells from destroying other cells, particularly cancer 
cells when it is linked to another protein called B7. 
Despite progress in the analysis of metastatic melanoma, 
medication resistance and systemic toxicity pose a threat 
to effectiveness. In comparison to other cancer types, 
melanoma therapy has a poor overall success rate.

Researchers have created nanoparticle (NP) technology 
as a method of solving the difficulties of off-target effects, 
significant toxic side effects, and limited circulation 
period in traditional systemic drug delivery. Recent 
advancements in Nano-medicine have made it simpler 
for researchers to design successful therapies recent 
years. Immunomodulators can be used to downregulate 
oncogenes or reestablish the tumor suppressor environment 
for further efficient cancer treatment, as Nanoparticles 
provide a good protective barrier against host immune 
response assault and enzymatic disintegration [11]. 
Numerous scientific advances in melanocyte science, 
relevant oncogenic genetic abnormalities, chromosomal 
aberrations and point mutations in melanoma, the impact 
of molecular signaling pathways on melanomagenesis, and 
the interaction of aberrant signaling pathways with host 
immune elements have greatly expanded what is known 
over the last three decades. This newfound knowledge 
has resulted in significant advancements in the diagnosis, 
categorization, and therapy of this condition. This is a 
remarkable achievement that is becoming increasingly 
important as the number of new cases and fatalities from 
melanoma continues to grow.

Biology of Melanocytes
Melanoma cells are noted for having a high rate of 

mutation. Due to its great heterogeneity and propensity 
to escape the immune system and acquire multidrug 
resistance, melanoma is exceedingly difficult to 
treat, leaving subsequent treatments unsuccessful. 
Various melanoma risk factors have been identified in 
epidemiological research over the last few decades

The molecular processes of melanoma development 
might be extremely different. UV exposure, for 
example, stimulates keratinocytes to express more of 
the multifunctional protein p53 that, functioning as 
a transcriptional factor, leads these cells to produce 
more melanocyte-stimulating hormone (MSH) [12]. 
MSH protein secreted on the surface membrane of 
melanocytes attach to melanocortin 1 receptors (MC1R), 
which enhance the intracellular adenylate cyclase 
cascade and stimulate the CREB pathway, leading to the 
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T-cell viability and development. Because CTLA4 has 
a significantly greater affinity for B7 to CD28, one method 
includes antagonism of B7-CD28–mediated costimulatory 
signals by CTLA4. CTLA4 binds CD80/86 500–2500 
times more effectively than CD28. CD28 activation 
increases IL-2 mRNA synthesis and cellular stage 
activation, T-cell viability, T-helper cell development, 
and immunoglobulin isotype switching. CTLA4 
signaling prevents the synthesis of IL-2 mRNA and the 
development of the cell cycle. This process is solely 
dependent on CTLA4’s extracellular domain and operates 
in a proportionate manner to the degree of upregulation. 
CTLA-4 is influenced by a variety of factors, primarily 
subcellular level. CTLA-4 is predominantly found in the 
cytoplasmic membrane of resting naïve T lymphocytes. 
[14]. Receptor-mediated endocytosis of CTLA-4-
containing vesicles causes activation of CTLA-4 on the 
cell surface as a result of stimulatory signals arising from 
both TCR and CD28:B7 signalling pathway interaction. 
[24]. Stronger TCR signalling causes increased CTLA-4 to 
be translocated to the cell surface, and this process works 
in a graded feedback loop. Full activation of T cells is 
inhibited by suppression of IL-2 production and cell cycle 
progression in the case of a net negative signal through 
CTLA-4:B7 interaction [25]. CTLA-4 is also engaged in 
immune regulation in various ways. T- cell regulators are 
essential actors in regulating peripheral tolerance because 
they regulate the activities of effector T cells [26]. T-cell 
regulators, unlike effector T cells, express CTLA-4 on a 
constant basis, which is considered to be crucial for their 
inhibitory activities [27]. CTLA-4 mutation in Regulatory 
t cells was shown to affect their inhibitory activities in 
animal studies [28]. Downregulation of B7 ligands on 
APCs, which leads to decreased CD28 secondary signal 
which immune cells depend on to activate an immune 
response in the presence of an antigen-presenting cell, 
is one method by which Tregs are considered to regulate 
effector T cells. CTLA4 has a role in the maintenance of 
tolerance in autoimmune illnesses including diabetic and 

activation of transcriptional factor MITF [13]. MITF 
subsequently transactivates the expression of p16 and 
Bcl2 protein, which support melanocytes’ survival [14]. 
Invasive and metastatic melanocytes can also inhibit the 
immune system function, for example, by increasing the 
production of CTLA-4 protein receptors, which inhibit the 
activity of T-cells [15]. Ipilimumab, a newly discovered 
anticancer medication that targets this protein, has been 
shown to improve survival in late melanoma patients [16].

Oncogenic Pathways
The first monoclonal antibodies against CTLA-4 

enabled the first direct studies of its activation and a better 
understanding of its activity [17]. The threshold model, 
in which CTLA-4 sets a threshold of activation above the 
background “noise” of T- cell receptor signals, and the 
attenuation model, in which CTLA4 limits the capacity 
of a T cell to divide after initiation of activation [18] 
have both been proposed for CTLA-4 regulation of T-cell 
expansion. CTLA-4 is regarded as an immunological 
checkpoint blockade because it inhibits potential 
autoreactive T cells at the early stages of naïve T-cell 
activation, often in lymphatic vessels [19]. CTLA-4 is 
not expressed by T cells at steady-state but is upregulated 
within 24–48 h after activation [20]. CTLA4 (CD152) 
contains a combination of intercellular adhesion that 
can stop initial processes within the receptor-mediated 
signaling pathway. It is a type 1 transmembrane protein of 
the immunoglobin family of proteins with 223 amino acid 
residues and a molecular weight of 41–43 kDa. A single 
IgV-like domain containing the B7-1 (CD80)/B7-2 
(CD86) ligand-binding site defines CTLA-4’s extracellular 
architecture. TCR activation by antigens and CD28-B7 
interaction are both required for CTLA4 expression. 
The CTLA4 co-stimulatory mechanism suppresses or 
down-regulates. CTLs (Cytotoxic T-Lymphocytes) are 
capable of killing these cells by triggering apoptosis [21].
CTLA4 is an important inhibitor of T-cell activation. It 
is not continuously released but is increased in response 
to TCR activation, with more activation resulting in 
more CTLA4 at the cell surface membrane [22]. T- Cell 
receptors binding to Major Histocompatabile specifies 
T-cell activation, but another co-stimulatory signaling 
is necessary. Adhesion of B7-1 (CD80) or B7-2 (CD86) 
proteins on the APC to CD28 molecules on the T cell 
results in a T cell signal. CTLA4 dimers form a linear 
zipper-like structure between B7-1/B7-2 and CTLA-4 
dimers, but each CTLA4 dimer might attach two different 
B7-1/B7-2 homodimers [23]. PI3K (Phosphatidylinositol 
3-Kinase), the tyrosine phosphatases SHP1 and SHP2, and 
the serine/threonine phosphatase PP2A are all activated by 
CTLA4. PP2A targets phosphoserine/threonine residues 
and is known to interfere with Akt activation. SHP1 and 
SHP2 dephosphorylate TCR-signaling proteins, whereas 
SHP1 and SHP2 target phosphoserine/threonine residues. 
CTLA4 binding to PI3K suggests that the co-receptor, like 
CD28, can provide positive signals (Figure 1).

T cells, through the release of expansion factors like 
interleukin-2 (IL-2), enhanced energy consumption, 
and upregulation of cell survival genes enhanced 

Figure1. T-cell Response and Tumor Cell Response 
Activation
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thyroid disease, as well as a proclivity for unexpected 
miscarriage. A single-nucleotide polymorphism in exon 1 
of CTLA4 has been linked to vulnerability to autoimmune 
disorders such as Multiple Sclerosis. Blocking CTLA4 
with antibodies inhibits the establishment of resistance, 
boosts anti-tumor activities, and exacerbates autoimmune 
disorders.

Due to its distinct interactions with CD28 and 
CTLA-4, B7.1 and B7.2 play diverse roles in immune 
regulation. The interaction between B7.1 and CTLA-4 
is more affine than the interaction between B7.2 and 
CTLA-4, but CD28 is anticipated to bind B7.2 more 
effectively than B7.1. B7.1 homodimers feature CTLA-
4-binding sites that are distant from the B7 dimer 
interface, allowing for the development of a cross-linked 
B7-CTLA-4 lattice according to co-crystals of B7.1 with 
CTLA-4. The findings, on the other hand, support a one-
to-one interaction between B7.2 and CD28 [20].

Human melanoma cells are inoculated into an 
immune-deficient mouse modal to create xenograft 
models. Malignant cells grow and metastasis via 
lymphoid tissue and blood arteries after being transplanted 
subcutaneously into immune-deficient mice, which 
closely resembles human scenarios [29]. Tumor growth 
processes, key tumorigenesis routes, pharmacological 
treatment, bio-availability, and toxicity are all studied 
using xenograft models. The studies mainly focus on 
the bioavailability, toxicity, invasive and non-invasive 
studies of tumor growth mechanism and their pathways. 
Unfortunately, maintained cancer cell lines are isolated 
duplicates that are not identical to the parent patient-
derived cells. While proliferating in the subcutaneous 
environment, they may lose some metastasis-promoting 
signals. This leads to inaccurate clinical outcome 
estimates and accounts for the majority of clinical trial 
failures [30].

Xenograft Model
Xenograft model transplantations have used a variety 

of cell types. C57BL/6J mice, which were triggered by 
particular chemical reagents, were the most often used 
cell types. This cell line, also known as the B16 cell 
line, is known for its proclivity for tumor development, 
invasion, and metastasis. B16F1 and B16F10 cell lines 
are two well-known in vivo passaging sub-clones. B16F1 
is remarkable for having a limited metastatic potential, 
thus it may be utilized to examine the progression 
of primary malignancies [30]. Malignant tumors are 
implanted into the same species diversity background 
to create syngeneic models [31,32]. These mice have 
a completely functioning immune system and are 
immunological competent. Dendritic cells presenting 
with tumor-released antigens were shown to facilitate 
natural interactions between melanocytes and immune 
cells including T cells and B cells in the investigation of 
the melanoma microenvironment [33]. B16 models are 
ideal for an animal in vivo investigations because of their 
fast development and high turnaround time. Subcutaneous 
tumors, for example, generally achieve relevant status in 
two to four weeks [34]. B16F10, on the other hand, has 

a stronger capacity to spread to distant organs, with the 
lungs having the highest risk of metastasis [35].

Genetically Modified Models (GMMs)
Through studies of GMMs, we’ve learned a lot about 

how genes work, which has helped us develop more 
effective targeted therapies. Melanoma development can 
be more precisely measured when combined with other 
neoplasm-inducing methods like UV induction. GMMs 
are more accurate in predicting medication efficiency 
than other pre-clinical models [36]. Transgenic mice 
with altered gene expression specific to melanomagenesis 
were used to create genetic engineering models [37]. 
RET he RET gene (ret proto-oncogene), encodes the 
proto-oncogene tyrosine-protein kinase receptor Ret, 
a receptor tyrosine kinase (RTK). Melanoma can be 
accelerated by the expression of the RET gene, Activating 
point mutations in RET can give rise to hereditary cancer 
syndrome, The RET proto-oncogene, which codes for glial 
cell-derived neurotrophic factor-specific receptor tyrosine 
kinase [38], forms the foundation of this concept. As a 
result, months later, benign melanoma tumors appear, 
followed by malignant tumor development and organ 
spread.

Mouse model strains that have been genetically 
engineered come with a lot of work and a lot of money. 
Furthermore, certain genetic changes have negative 
impacts on reproductive capacity, making genotyping for 
targeted medication less effective.

Surgical removal and radiation therapy are the 
first-line treatments for melanoma patients. Wide local 
excision, lymphadenectomy, and sentinel lymph node 
(LN) biopsy are all options for surgery. Melanoma surgery 
can be coupled with chemotherapy, radiation treatment, 
biologic therapy, and targeted therapy in many situations. 
[39].

In recent times, immunotherapeutic therapies against 
melanoma have received much interest. The “checkpoint 
inhibitors” exhibited from attaching to their partner 
proteins. This stops the “off” signal from reaching the 
T cells, allowing them to destroy cancer cells [40]. 
In 2011, the FDA approved ipilimumab, a monoclonal 
antibody that targets cytotoxic T-lymphocyte antigen 4 
(CTLA-4), followed by the approval of pembrolizumab 
and Nivolumab, antibodies that target programmed 
cell death 1 (PD-1) in 2014 [41]. However, additional 
problems arose quickly as a large number of patients 
showed either transient or no responses to checkpoint 
inhibitors, while long-term survival and cure were only 
obtained in a tiny percentage of patients [42].

Lipoplexes
synthetic lipid transporters of DNA are lipoplexes 

(cationic liposomes). They may form complexes (spherical 
and continuous bilayer structures) with negatively charged 
DNA due to their positive surface charge. Lipoplexes enter 
cells primarily by clathrin-mediated endocytosis (CME), 
or fusion with the cell membrane, whereas polyplexes 
enter cells through caveolae-mediated endocytosis 
(CvME) [43]. Their job is to shield nucleic acids from 
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enzymatic hydrolysis and to prevent DNA from activating 
the immune system. Biocompatibility is essential for 
lipoplexes.

A flip-flap mechanism releases lipoplexes from the 
endosome. Fusogenic lipids designed to carry DNA 
or siRNA directly into the cytoplasm in a fusion-
dependent way in order to prevent inefficient escape 
from the endosome and poor transfection effectiveness 
by bypassing cellular endocytosis (e.g., DOPE) have 
been employed in certain research to improve transfection 
efficiency by allowing lipoplexes to merge with both the 
receptor-mediated endocytosis membrane and release 
DNA molecules [44]. By transitioning from bilayer to 
inverted hexagonal structures, DOPE can catalyze the 
fusion process [45]. 

In an advanced melanoma model treated with cancer 
vaccine via encapsulated siRNA, liposomeprotamine-
hyaluronic acid (LPH) was discovered to modify a tumor 
immunosuppressive milieu defined by cytokines like 
TGF- [46].

Vesicular Systems
Vesicular systems, which are made up of one or more 

concentric bilayers, are utilized in targeted drug delivery 
for there localize the drug to the site of action, reducing 
drug concentrations elsewhere in the body. Moreover, 
because of their shape, which includes core aqueous 
compartments surrounding a hydrophobic bilayer structure 
of phospholipids (liposomes) or surfactants (niosomes), 
they may transport both hydrophilic and fat-soluble 
medicines. Furthermore, other techniques, such as size 
regulation or functional, can be used to extend their 
drug circulation periods. discovered a chitosan-coated 
liposomes approach to stabilize and increase Indocyanine 
green skin penetration, a potential option for topical 
melanoma photodynamic treatment (PDT). PDT is used to 
alleviate the inefficiency of NPs induced by the EPR effect 
(increased permeability and retention). PDT can be used 
to lower high interstitial pressure and enhance vascular 
permeability, allowing NPs to be delivered more easily.

For basal cell carcinoma, Rata et al. obtained AS1411 
aptamer-functionalized liposomes. The AS1411 aptamer is 
a 26-mer DNA aptamer that binds to nucleolin, a 76 KDa 
protein that is extensively produced in melanoma cells’ 
plasma membrane [41,42,45].

NP’S Based
The importance of implementing polymeric 

nanoparticles (NP) was to reduce the loss and early 
degradation of the medicine carried inside them, which 
normally occurs after chemical enzymatic deactivation. 
They’ve demonstrated the capacity to improve medication 
bioavailability, lessen unpleasant side effects, and raise the 
proportion of drugs stored in a specific part of the body 
[47, 48]. The introduction of biocompatible nanomedicine 
delivery devices can help in cancer therapy. Because the 
majority of cytotoxic medicines discovered for cancer 
are lipophilic, their anticancer effectiveness is restricted 
due to adverse pharmacodynamic and pharmacokinetic 
characteristics. Anticancer drugs have successfully been 

modified by using the polymers such as PLGA PEG which 
are hydrophilic has been extensive researches carried out 
by using the formulation strategies by the accumulation 
of nanoparticles . polymer NPs, such as nanospheres and 
nanocapsules, polymer micelles, polymers, dendrimer-
based micelles, and polymer-drug conjugates, can be 
engineered depending on the characteristics of the polymer 
and their uses [40].

Active targeting
Active targeting is a targeting compound (e.g., ligand, 

antibody, peptide) that is added to a nanoparticle system, it 
is used to target particular alterations in cancer cell biology 
that are substantially elevated in comparison to healthy 
surrounding cells and tissues. increased delivery system 
specificity, resulting in reduced unfavorable non-specific 
interactions and drug localization in peripheral tissues

Nano-Vaccines
In the field of cancer immunotherapy, nano vaccines 

might be a promising technique. In this regard, Xu 
et al. developed a method for fabricating a customized 
nanovaccine based on a cationic fluoropolymer that 
may be used for cancer immunotherapy after surgery. 
Connect et al. demonstrated that NPS might be used 
to treat melanoma in the same way as vaccinations are 
used to treat viral infections [49]. Melanoma A/MART-1 
(A27L) major histocompatibility complex class I (MHCI) 
restricted peptide (MHCI-ag) and MHCII MHC class I 
and class II antigen presentation pathways are targeted 
by Melan-A/MART-1 [47] (MHCII-ag).

Nanogel
Ability to load both small and macromolecules makes 

it easier to administer numerous therapeutic substances. 
Nanogels can be given a variety of, based on the 
polymeric’ dual mode of enabling combined treatment for 
simultaneous cancer therapy [46]. Entrapping liposomes 
pharmaceuticals, enhancing the depth of penetration, of 
drug and attaining a precise target impact appear to be 
advantages of nanotechnology. PH-sensitive bio-sensing 
and imaging and the delivery of the drug to the molecular 
can be obtained by using the different forms of hydrogels. 
[50]. Nanogel-based protein delivery has been proved 
to be a viable alternative to standard chemotherapy for 
cancer vaccine delivery. When poly (I: C) was used as an 
adjuvant, a significant therapeutic effect was seen [51, 52].

Nanotechnology Drugs in the Current Market
Drugs based on nanotechnology are now available 

on the market. There are no authorized nanotechnology 
products for melanoma, including albumin-conjugated 
and polymeric paclitaxel, liposomal versions of many 
drugs, Preclinical studies to assess the safety and 
efficacy of nanoparticulate systems are now underway, 
and some of these therapies for drug-resistant melanoma 
may be approved soon. 

In conclusion, there are certain challenges to 
overcome in the development process, Advanced 
melanoma management remains a major concern, and 
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greater knowledge of cancer biology is required to solve 
the hurdles that come upon current therapy such as 
nanoparticulate formulation stability and reproducibility 
limitations, poor in vitro/in vivo correlation, delay 
development of suitable animal models, regulatory 
obstacles, and medication failure in early clinical trials. 
nanoparticulate systems for drug resistance at the cellular 
and molecular level. In preclinical investigations, several 
of these nanoparticles performed well, with excellent 
pharmacokinetic and pharmacodynamic characteristics. 
The market success of liposomal formulations shows that 
the road has been built and, agents. This is mostly owing 
to the fact that advanced cancer is typically resistant 
to standard treatments. As a result, potential treatment 
techniques are needed.
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