12/8/2020 https://cancer.osu.edu/news/rubbery-properties-help-rna-nanoparticles-target-tumors-efficiently-and-quickly-leave-body

The James

MyChart Find a Doctor Locations Refer a Patient Contact Careers News Search
THE OHIO STATE UNIVERSITY
COMPREHENSIVE CANCER CENTER

Blog Events About

For Patients & Caregivers For Cancer Researchers For Donors & Volunteers For Healthcare Professionals Our Impact

All News

SEPTEMBER 14, 2020

Rubbery Properties Help RNA Nanoparticles Target Tumors
Efficiently and Quickly Leave Body, Study Shows
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¢ RNA nanoparticles show great promise for the targeted delivery of anticancer drugs.
¢ Understanding the structure and behavior of these particles is essential for their safe and effective use.
e The discovery of the rubbery properties of RNA nanoparticles helps to explain how they target tumors efficiently

and why they possess a lower toxicity.
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COLUMBUS, Ohio — A new study by researchers at The Ohio State University Comprehensive Cancer Center — Arthur
G. James Cancer Hospital and Richard J. Solove Research Institute (OSUCCC — James) shows that RNA nanoparticles
have elastic and rubbery properties that help explain why these particles target tumors so efficiently and why they

possess lower toxicity in animal studies.

RNA nanoparticles show great promise for the targeted delivery of anticancer drugs. Understanding their structure and

behavior is essential for their possible future use.

This study, published in the journal ACS Nano, reveals that RNA nanoparticles have elastic and rubbery properties that
enable the molecules to stretch and return to their normal shape. Researchers say that these properties could help the
particles target tumors by enabling them to slip through the poorly formed walls of tumor blood vessels and enter a

tumor mass.

The researchers further proved that the same rubbery properties enable the RNA nanoparticle to slip through the
kidney to excrete into the urine a half-hour after systemic injection, thereby eliminating them from the body relatively

quickly. That, in turn, could reduce retention of the anticancer agent in vital organs, lowering an agent’s toxicity.

“We show that RNA nanoparticles have a flexibility that allows for the assembly of molecular structures that have

stretchable angles,” says study leader and corresponding author Peixuan Guo, PhD, professor in the College of

Pharmacy and the Sylvan G. Frank Endowed Chair in Pharmaceutics and Drug Delivery. Guo is also in the OSUCCC —

James Translational Therapeutics Research Program.

“These findings demonstrate the rubbery properties of RNA nanoparticles and why these molecules hold great promise
for industrial and biomedical applications, especially as carriers for targeted delivery of anticancer drugs,” says Guo,

who directs Ohio State’s Center for RNA Nanobiotechnology and Nanomedicine.

For this study, Guo and his colleagues tested the elasticity of nucleic acid polymers by stretching and relaxing individual
RNA nanoparticle while subjecting RNA nanoparticles to elasticity studies using dual-beam optical tweezers built in Guo
Lab. Finally, they used animal models to study the biodistribution, excretion and retention of RNA nanoparticles. This

included measuring excretion of the particles in urine along with the study on the effect of their shape and size.

Key findings include:

¢ RNA nanoparticles are stretchable and shrinkable, like rubber, even after repeated extension and relaxation with
multiple repeats by optical tweezers.

* In animal models, RNA nanoparticles show stronger cancer targeting and lower accumulation in healthy organs
when compared to gold and iron nanoparticles of similar size.

* Also in animal models, within half hour after systemic injection, RNA nanoparticles that were 5, 10 and 20 nm in
size were filtered by the kidneys and retained their original structure in urine, even though the upper limit of
kidney pore size for filtration is generally 5.5 nm. This suggests that the larger RNA nanoparticles slipped like

rubber and amoeba through filtration pores, then returned to their original size and shape in urine.

“Overall,” Guo says, “we believe these findings further support the development of RNA nanoparticles for targeted

delivery of anticancer drugs or therapeutic RNA.”

Grants from the National Institutes of Health (EBO19036, CA151648 and CA207946) supported this research.
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Other researchers involved in this study were Chiran Ghimire, Hongzhi Wang, Hui Li, Mario Vieweger and Congcong Xu,

The Ohio State University.
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OSUCCC - James Media Relations
Direct Line: 614-685-5420

Central Media Relations: 614-293-3737

Amanda.Harper2@osumc.edu

*Release written by Darrell Ward

Share this Article

I3 ¥ in

Find a Location 800-293-5066

0

460 W. 10th Avenue
Columbus, OH 43210

Phone:800-293-5066
Fax:614-293-9449

jamesline@osumc.edu

Patients & Caregivers

Researchers

Donors & Volunteers

Healthcare Professionals

Privacy Policy
Terms of Use

Notice of Non-Discrimination

© 2020 The Ohio State University

ST MAGNET
HOSPITALS RECOGNIZED C .
o B Comprehensive R e S
E NCCN gert Comprzhensive
AMERICAN NURSES
s Network® Cancer Center

If you have a disability and experience difficulty accessing this content, contact our webmaster at cancerwebmaster@osumc.edu.

https://cancer.osu.edu/news/rubbery-properties-help-rna-nanoparticles-target-tumors-efficiently-and-quickly-leave-body 3/4


mailto:Amanda.Harper2@osumc.edu
https://cancer.osu.edu/locations
tel:800-293-5066
http://cancer.convio.net/site/MessageViewer?em_id=26529.0&dlv_id=27538
https://www.facebook.com/OSUCCCJames
https://www.instagram.com/osuccc_james/
https://www.linkedin.com/company/ohio-state-university-comprehensive-cancer-center-james-cancer-hospital-&-solove-research-institute
https://cancer.osu.edu/about/social-media/the-james-cancer-free-world-podcast
https://cancer.osu.edu/blog
https://twitter.com/osuccc_james
https://www.youtube.com/user/OSUTheJames
tel:800-293-5066
tel:614-293-9449
mailto:jamesline@osumc.edu
https://cancer.osu.edu/about/privacy-policy
https://cancer.osu.edu/disclaimer
https://equity.osu.edu/sites/default/files/policy110-non-discrimination-notice.pdf
mailto:%20cancerwebmaster@osumc.edu

12/8/2020 https://cancer.osu.edu/news/rubbery-properties-help-rna-nanoparticles-target-tumors-efficiently-and-quickly-leave-body

https://cancer.osu.edu/news/rubbery-properties-help-rna-nanoparticles-target-tumors-efficiently-and-quickly-leave-body 4/4



