THE ADVANCED PHOTON SOURCE
“Dancing Molecules” Successfully Repair
Severe Spinal Cord Injuries
Northwestern University researchers have
developed a new injectable therapy that harnesses “dancing molecules” to reverse paralysis and repair tissue after severe spinal cord injuries. In a study, which included research at the
U.S. Department of Energy’s Advanced Photon
Source (APS), the team administered a single injection to tissues surrounding the spinal cords of
paralyzed mice. Just four weeks later, the animals regained the ability to walk.
By sending bioactive signals to trigger
cells to repair and regenerate, the breakthrough
therapy dramatically improved severely injured
spinal cords in five key ways: (1) the severed extensions of neurons, called axons, regenerated;
(2) scar tissue, which can create a physical barrier to regeneration and repair, significantly diminished; (3) myelin, the insulating layer of axons that is important in transmitting electrical
signals efficiently, reformed around cells; (4)
functional blood vessels formed to deliver nutrients to cells at the injury site; and (5) more motor neurons survived. After the therapy performs
its function, the materials biodegrade into nutrients for the cells within 12 weeks and then completely disappear from the body without noticeable side effects. This is the first study in which
researchers controlled the collective motion of
molecules through changes in chemical structure to increase a therapeutic’s efficacy.
“Our research aims to find a therapy that
can prevent individuals from becoming paralyzed after major trauma or disease,” said
Northwestern’s Samuel I. Stupp, professor of
Materials Science and Engineering, Chemistry,
Medicine and Biomedical Engineering and
founding director of the Simpson Querrey Institute for BioNanotechnology, who led the study.
The secret behind Stupp’s new breakthrough is tuning the motion of molecules, so
they can find and properly engage constantly
moving cellular receptors. Injected as a liquid,

the therapy immediately gels into a
complex network of nanofibers that
mimic the extracellular matrix of the
spinal cord. By matching the matrix’s
structure, mimicking the motion of biological molecules, and incorporating
signals for receptors, the synthetic materials are able to communicate with
cells. Stupp and his team found that
fine-tuning the molecules’ motion within
the nanofiber network to make them
more agile resulted in greater therapeutic efficacy in paralyzed mice. They A new, injectable therapy forms nanofibers with two different
bioactive signals (green and orange) that communicate with
also confirmed that formulations of
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