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Nanoscale Medical Devices Can Have Huge Effects
A bioengineer sculpts medical devices at the nanoscale
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All creatures struggle with a common problem: they must let in nutrients and vent wastes while also keeping pathogens and poisons out. At a cellular level, humans and other vertebrates safeguard their bodies using “tight junctions,” watertight bonds between adjacent cells. Tight junctions are in almost all our tissues and even help waterproof our skin. But they also make it very difficult for drugs to get into the body’s tissues from the outside world.

Nanoscale and microscale drug-delivery devices as small as a few atoms or as large as the width of a human hair can interact with tight junctions and other cellular features to more effectively administer drugs to patients. For example, we have developed a tiny film with nanoscale wire-shaped features that cells like to grab onto. The film activates certain chemical pathways in the cells that alter cell membrane structure and prop open the tight junctions. That allows doctors to use reduced, less dangerous doses of highly toxic anticancer drugs or to get more of a drug to a certain part of the body. For example, particles to treat diabetes could stick to the intestinal wall and release insulin over time rather than quickly flushing out of the body.

One device we are developing is for age-related macular degeneration, which causes blindness if left untreated. Right now patients go to the doctor and have a needle poked into their eye once a month to deliver the drug. Our nanoscale device can be delivered in a single injection, and it lasts from six months to a year. It would sit in the back of the eye and deliver the drug over time through microscopic pores, then dissolve away once it is emptied.

In the future, we will see particles with nanoscale parts that can not only target specific sites but also improve a drug’s absorption within the body by prying open tight junction barriers.




About Marissa FessendenMarissa is a freelance science journalist in Bozeman, Montana. She was an editorial intern with Scientific American from June 2012 through June 2013. Follow on Twitter @marisfessenden

More by Marissa Fessenden

[image: Scientific American Magazine Vol 309 Issue 2]This article was originally published with the title “Medicine's Most Minuscule Frontier” in Scientific American Magazine Vol. 309 No. 2 (August 2013), p. 23
doi:10.1038/scientificamerican0813-23View This Issue





Expand Your World with Science

Learn and share the most exciting discoveries, innovations and ideas shaping our world today.
SubscribeSign up for our newslettersSee the latest storiesRead the latest issueFollow Us:

[image: Scientific American publications in print & digital formats]

	Return & Refund Policy
	About
	Press Room
	Accessibility Statement


	FAQs
	Contact Us
	International Editions


	Advertise
	SA Custom Media
	Terms of Use


	Privacy Policy
	California Consumer Privacy Statement
	Use of cookies/Do not sell my data



Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting developments in science to our readers.
© 2024 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.
ALL RIGHTS RESERVED.



    
    
  