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INTRODUCTION
Cancer causes approximately 10 million deaths worldwide, making it one of the leading causes of death among
the world's population.
Within the scientific community, it is widely recognized that cancer stem cells (CSCs) cause the tumor onset,
progression, metastasis, and recurrence of cancer. Even though they only compose 0.01-2% of the cells in the
tumor mass, their importance lies in the abnormal stemness property and the altered plasticity they present (1).

Nowadays, cancer is usually treated with chemotherapy and radiotherapy, inhibiting non-specifically cell
proliferation, but CSCs persist and induce relapses. For that reason, the search for therapies specifically targeted
at these cells could signify a major development in tumor ablation.

- To determine the origin characteristics of CSCs that allow
them to participate in tumor initiation, metastasis, and
resistance to conventional therapies.

- To understand the role of the tumor microenvironment and
epigenetic mechanisms in the phenotypic alteration of CSCs.

- To grasp the three main therapeutic strategies targeting CSCs
from the perspective of nanobiotechnology.

OBJECTIVES METHODOLOGY
To achieve all the objectives presented, a
bibliographic search has been conducted using the
PubMed scientific database.

Once an article was chosen, a second search was
performed starting from the "Cited by" section,
looking for newer articles to compare the initial
information and update it.

• The aberrant plasticity presented by CSC allows us to explain the intratumoral functional heterogeneity and the participation of these cells in all
stages of cancer.

• Interactions with the tumor microenvironment and epigenetic dysregulations contribute to altering the main signaling pathways of CSCs, giving a
stemness phenotype.

• Nanotherapy is a good therapeutic option, to direct the treatment towards specific targets, with good efficiency and biosecurity. It also allows for
combination therapy, avoiding the secondary and toxic effects of its accrue in the body. Although it is a relatively new therapy, it is imperative to
persist in researching it.
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CSCs migrate through the circulatory and lymphatic systems via the epithelial-mesenchymal transition.

Figure 2 (2). Characteristics of cancer stem cells (1).

Figure 3 (2). Metastatic stages (5).
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Figure 4 (2). Attributes of resistant cancer stem cells (5).
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Stressful conditions allow the population of CSCs to increase, acting as
a protective system against therapy.
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Figure 1 (2). The tumor microenvironment comprises tumor cells,
CSC niche, endothelial cells, Treg cells, proinflammatory
cytokines, and a stiff extracellular matrix (3).
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The components of the tumor microenvironment
provide signals and stimuli to maintain plasticity and
abnormal survival of CSCs.

• Hypoxia & low pH
• Aberrant 

angiogenesis
• Chronic inflammatory 

environment 
• Immunosuppressive 

action
• Cellular interactions

Epigenetic regulators undergo mutations at a high
frequency in cancer patients (4).
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Figure 5 (2). Nanoparticles preferentially reach the tumor due to the enhanced permeability and
retention (EPR) effect exhibited by tumor vessels and the low lymphatic drainage (6).
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- No side effects or toxicity
- Biosecurity & effectiveness
- Immune system activation
- Ability to cross biological 
barriers (6)

CSC-targeted therapy

- Unknown long-term effects
- Difficult production
- Unknown allergic reactions
- Lack of information (6)
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Figure 6 (2) . The three therapeutic strategies to target CSCs (1).
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