
 

Researchers develop a novel 2D material that
uses a virus to kill cancer cells
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Top left, Thermograph of the sample upon application of electrical signal; Top
right, Transmission electron microscopy image of MNM; Bottom left, Binding
interface of the virus-cancer cell protein structure; Bottom right, Schematic
diagram of the composition and process used to construct the MNM. Credit: 
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Electro-thermal therapy, which involves applying electrical signals to
nanomaterials, provides high cancer cell targeting accuracy and is highly
bio-compatible. In this research, scientists from the Singapore University
of Technology and Design (SUTD) have designed a novel thermal-based
therapy nano-system that destroys more than 20% of pancreatic cancer
cells using microsecond electrical pulses and with excellent bio-
compatibility.

Electro-thermal therapy works by injecting two dimensional (2D) 
materials in cancer cells and applying electrical currents to the cells. This
causes the materials to heat up and kill neighboring cancer cells.
Traditional electro-thermal therapy with 2D materials however, can fail
as a result of weak cancer cell ablation. This is due to the limited amount
of materials assembled on the cancer cells and the weak Joule heating
generated in the material.

To alleviate these issues, the researchers deposited the M13 virus on 
molybdenum disulfide (MoS2) layered materials to create a hybrid
nanomaterial MoS2 Nanostructure with M13 virus (the authors call it
MNM). Moreover, they altered the nanomaterial surfaces with 
polyethylene glycol (PEG) to improve bio-compatibility.

The introduction of the M13 virus improves the electro-thermal therapy
performance. Compared to conventional 2D materials, a larger amount
of MNM assembles on the cancer cells due to the higher specificity of
the binding of the M13 virus to cancer cells. Due to the high electrical
conductivity of the MoS2 material, a strong Joule heating is also
generated.
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As a result, a larger amount of heat is produced in the nanomaterials, and
can be used to kill a larger population of the cancer cells. For example,
the MNM nanosystem can decrease the percentage of cancer cells by
23%, which is approximately 2 times higher than what current thermal-
based therapy nano-systems can do.

"For many years, cancer eradication has been the dream of cancer
patients and researchers. Eliminating recurrence and metastasis of the
cancer in the body is of vital importance," says principal investigator,
Assistant Professor Desmond Loke from the Singapore University of
Technology and Design (SUTD).

"However, a single conventional therapy is unable to eradicate cancer
cells completely, due to the diversity, heterogeneity, and complexity of
the cancer cells. This is why we aimed to design a simple nanosystem or
nanomaterial to synergistically eradicate and treat cancer cells."

The paper is published in the journal Pharmaceutics.
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