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First-of-its-kind self-assembled nanoparticle for
targeted and triggered thermo-chemotherapy
Eurekalert!
Boston, MA— Excitement around the potential for targeted nanoparticles (NPs) that
can be controlled by stimulus outside of the body for cancer therapy has been
growing over the past few years. More specifically, there has been considerable
attention around near-infrared (NIR) light as an ideal method to stimulate
nanoparticles from outside the body. NIR is minimally absorbed by skin and tissue,
has the ability to penetrate deep tissue in a noninvasive way and the energy from
NIR light can be converted to heat by gold nanomaterials for effective thermal
ablation of diseased tissue.
In new research from Brigham and Women's Hospital (BWH), researchers describe
the design and effectiveness of a first-of-its-kind, self assembled, multi-functional,
NIR responsive gold nanorods that can deliver a chemotherapy drug specifically
targeted to cancer cells and selectively release the drug in response to an external
beam of light while creating heat for synergistic thermo-chemo mediated anti-tumor
efficacy. The study is electronically published in Angewandte Chemie International
Edition.
"The design of this gold nanorod and its self-assembly was inspired by nature and
the ability of complimentary strands of DNA to hybridize on their own without
imposing complicated chemical processes on them," explained Omid Farokhzad,
MD, an anesthesiologist and Director of the Laboratory of Nanomedicine and
Biomaterials at BWH, and senior author of this study. "Each functionalized DNA
strand individually, and the self assembled components as a system, play a distinct
yet integrative role resulting in synergistic targeted and triggered thermochemotherapy capable of eradicating tumors in our pre-clinical models."
One DNA strand is attached to the gold nanorod and the complementary strand is
attached to a stealth layer and a homing molecule that keeps the system under the
radar of the immune system while targeting it directly to cancer cells. When the
DNA strands come together, the targeted gold nanorod is formed and the double
stranded DNA serves as the scaffold for binding the chemotherapy drug,
doxorubicin, which can be released in response to NIR light that concurrently results
in generation of heat by the gold nanorods.
"This new platform is comprised of three distinct functional components and each
plays a role in contributing to the triple punch of triggered thermotherapy,
controlled doxorubicin release, and cancer cell targeting," explained Zeyu Xiao,
PhD, a postdoctoral fellow at BWH and lead author of this study.
To demonstrate the robust capability of this nanorod system, Farokhzad and
colleagues used a pre-clinical model to evaluate the in vivo anti-tumor efficacy in
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two different tumor models and four different groups with different drug regiments,
each group varying in weight and tumor size. Researchers administrated an
injection of the novel, self-assembled nanoparticle and then 10 minutes postinjection, the tumors were irradiated using NIR light that activated the nanoparticle
using the gold nanorod and created heat. The results showed that this platform
successfully delivered heat and anti-cancer drugs and synergistically eradicated
tumors.
"Thermal ablation is already commonly used in cancer treatment," said Dr.
Farokhzad. "What is extremely exciting about this platform is that we are able to
selectively target cancer cells and then hit the tumor twice: first with a controlled
release of a chemotherapy drug and then secondly with triggered induction of heat
from the activation of the gold nanorod. And all this can be done noninvasively."
Researchers acknowledge that more research is necessary in other pre-clinical
models before testing the safety and efficacy of this platform in human clinical
trials.
###
This research was supported by the National Institutes of Health under grant
number CA151884 and the David Koch-Prostate Cancer Foundation Program in
Cancer Nanotherapeutics. O.C.F. has financial interest in BIND Biosciences, Selecta
Biosciences, and Blend Therapeutics, biopharmaceutical companies that are
developing therapeutic nanoparticles.
Brigham and Women's Hospital (BWH) is a 793-bed nonprofit teaching affiliate of
Harvard Medical School and a founding member of Partners HealthCare. BWH has
more than 3.5 million annual patient visits, is the largest birthing center in New
England and employs nearly 15,000 people. The Brigham's medical preeminence
dates back to 1832, and today that rich history in clinical care is coupled with its
national leadership in patient care, quality improvement and patient safety
initiatives, and its dedication to research, innovation, community engagement and
educating and training the next generation of health care professionals. Through
investigation and discovery conducted at its Biomedical Research Institute (BRI),
BWH is an international leader in basic, clinical and translational research on human
diseases, involving nearly 1,000 physician-investigators and renowned biomedical
scientists and faculty supported by nearly $625 million in funding. BWH continually
pushes the boundaries of medicine, including building on its legacy in organ
transplantation by performing the first face transplants in the U.S. in 2011. BWH is
also home to major landmark epidemiologic population studies, including the
Nurses' and Physicians' Health Studies, OurGenes and the Women's Health
Initiative. For more information and resources, please visit BWH's online newsroom.
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