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Tackling tumors: Researcher using
nanotechnology to target inoperable tumors
from the inside out

September 27 2016, by Jeremy Agor

Many solid tumors are considered inoperable because they adhere to
vital structures or the surgery would cause irreversible damages to the
patients. In order to prevent the tumor growth or provide complete
tumor resolution without surgery, chemotherapy and radiation are
currently in clinical practice.

Unfortunately, severe adverse side effects are usually associated with
these therapeutic methods. Since these tumors are already locally
advanced or have begun to metastasize, the outlook today for these
cancer patients is bleak and survival rate remains very low.

Yaowu Hao, an associate professor in the Materials Science and
Engineering Department at The University of Texas at Arlington, has
earned a three-year, $477,000 R15 grant from the National Institutes of
Health to develop radiotherapeutic nanoseeds that will work from inside
inoperable solid tumors and cause less damage to healthy cells.

The research also was featured in a Scientific Reports paper published
earlier this year titled "Theranostic Nanoseeds for Efficacious Internal
Radiation Therapy of Unresectable Solid Tumors."

Inoperable solid tumors are often targeted with radiation. One way of

applying the radiation is to surgically implant a 2-millimeter-
by-5-millimeter "seed" with therapeutic isotopes into the tumor. Two
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millimeters 1s about seven one-hundredths of an inch.

This procedure is highly invasive and can only be used in certain parts of
the body — usually the prostate — because of the damage caused by the
implantation process and the fact that a foreign object remains inside the
patient's body after treatment.

Instead, Hao has developed biocompatible nanoseeds that are injectable
with a very small needle and cause limited trauma to surrounding tissue.
Because the nanoseeds are injectable, they can be used in tumors in
other areas of the body, such as the brain, lungs and liver.

"Our main breakthrough is the development of uniquely coated gold
nanoparticles that act as a carrier for the radioactive isotopes," Hao said.
"We chose gold because it is inert and biocompatible. The nanoseed is
about 100 nanometers in size, so it is small enough to be injected in
solution but large enough that it will not spread out of the tumor."

This type of radiation therapy is highly effective in attacking a tumor,
but is also safer for the surrounding tissue because the radiation is
contained within the tumor.

Hao said another benefit is that because the seeds are injectable, it is
much easier to control the radiation dosages.

Stathis Meletis, chair of UTA's Materials Science and Engineering
Department, says that Hao's grant is an excellent example of UTA's
emphasis on health and the human condition contained within the
Strategic Plan 2020: Bold Solutions | Global Impact.

"Dr. Hao has discovered a breakthrough in cancer treatment that could
have far-reaching benefits. This grant will allow him to build upon his

preliminary results and develop a treatment method that is aggressive
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and effective in eliminating tumors," Meletis said.

Hao joined UTA in 2005 following a postdoctoral fellowship at Johns
Hopkins University. His research focuses on synthesis, characterization
and applications of metal and magnetic nanostructures.
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