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IBM Researchers Uncover New Way to Stimulate The Body’s Immune Response

ARMONK, N.Y. - 15 May 2017: IBM (NYSE: IBM) announced its researchers have identified a new way to
trigger the body’s immune response by using polymer-coated graphene sheets. The research was recently
published in Nature Communications.

 

In the case of cancer treatment, to target specific tumors in the body, scientists have developed techniques
where drug molecules are attached directly to the surface of a nanomaterial, such as graphene sheets.
Combining the nanomaterial and the drug molecules, these “nanotherapies” could help clinicians treat tumors
by transporting the drugs directly to the tumors, where they canbe released onto the cancer cells to help fight
the disease.

 

 

Previously, researchers had determined that nanotherapies require the application of coating molecules, such
as polyethylene glycol, to be biocompatible and avoid damaging surrounding cells as shown in a previous
study published in Nature Nanotechnology by the same team at IBM Research. IBM’s new research indicates
that the polymer-coated graphene sheets can have an inadvertent, previously unknown, secondary effect,
which triggers the release of cytokine proteins. These proteins act as “signal flares of the body” and attract the
body’s immune cells like helper T cells (which relay the signal forward) and killer T cells (which kill infected
cells) to the location of the graphene sheets.

A zoomed-in image shows how a graphene sheet (grey) directly delivers its nanodrug (white, red and blue) to
a cell’s wall (yellow and red).  (Credit: IBM)

Simulations on IBM’s Blue Gene super computer showed that the polymers attach the nanomaterials to cell
surfaces, amplifying the initial signaling process. Research suggests these signals are broadcast within six
hours of the nanodrugs being encountered. 

“We’ve essentially uncovered a new way for clinicians to to trigger the body’s immune system to spring into
action – which is not an easy task” says Dr. Ruhong Zhou, Manager, Soft Matter Science at IBM Research. “This
discovery could represent an incredible development in precision medicine. If these nanomaterials were
targeted at, say, tumors or virus-infected cells, one could, in principal, stimulate the immune system to attack
cancer and infections at their source.”

https://www.ibm.com/investor/
https://www.nature.com/articles/ncomms14537
http://www.nature.com/nnano/journal/v8/n8/abs/nnano.2013.125.html


Clinicians might couple immunotherapies like nanotherapies with the delivery of traditional drugs, which are
already compatible with graphene surfaces. Coupling both nano or traditional pharmaceuticals and the body’s
own natural immune system response could form the basis for new ways for clinicians to fight human
diseases. 

About IBM Research

For more than seven decades, IBM Research has defined the future of information technology with more than
3,000 researchers in 12 labs located across sox continents. Scientists from IBM Research have produced six
Nobel Laureates, 10 U.S. National Medals of Technology, five U.S. National Medals of Science, six Turing
Awards, 19 inductees into the National Academy of Sciences and 20 inductees into the U.S. National Inventors
Hall of Fame. For more information about IBM Research, visit www.ibm.com/research.
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