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Nanosensor can alert a smartphone when plants are stressed

MIT engineers have developed a way to closely
track how plants respond to stresses such as in-
jury, infection, and light damage, using sensors
made of carbon nanotubes. These sensors can
be embedded in plant leaves, where they report
on hydrogen peroxide signaling waves. Plants
use hydrogen peroxide to communicate within
their leaves, sending out a distress signal that
stimulates leaf cells to produce compounds that
will help them repair damage or fend off preda-
tors such as insects. The new sensors can use

these hydrogen peroxide signals to distinguish

between different types of stress, as well as be-
tween different species of plants. “Plants have a very sophisticated form of internal communication, which we can now ob-
serve for the first time. That means that in real-time, we can see a living plant’s response, communicating the specific type of

stress that it's experiencing,” says Michael Strano, the Carbon P. Dubbs Professor of Chemical Engineering at MIT.

Living drug factories” might treat diabetes and other diseases

Chemical engineers have developed a way to
protect transplanted drug-producing cells from
immune system rejection. One promising way to
treat diabetes is with transplanted islet cells that
produce insulin when blood sugar levels get too
high. However, patients who receive such trans-
plants must take drugs to prevent their immune
systems from rejecting the transplanted cells, so
the treatment is not often used. To help make
this type of therapy more feasible, MIT research-
ers have now devised a way to encapsulate ther-

apeutic cells in a flexible protective device that

prevents immune rejection while still allowing

oxygen and other critical nutrients to reach the cells. Such cells could pump out insulin or other proteins whenever they are
needed. “The vision is to have a living drug factory that you can implant in patients, which could secrete drugs as-needed in
the patient. We hope that technology like this could be used to treat many different diseases, including diabetes,” says Daniel
Anderson, an associate professor of chemical engineering, a member of MIT's Koch Institute for Integrative Cancer Research

and Institute for Medical Engineering and Science, and the senior author of the work.
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Regeneration
» Gel breakup/ reassembly
len exchange
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