Focused ultrasound peripheral neuromodulation for pain suppression 2:H
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Objectives & Motivation Study 1: FUS suppresses nociceptive pain Study 2: FUS suppresses neuropathic pain
» A wave of studies have reported that focused ultrasound (FUS) is capable of B-mode targeting
modulating electrical activity in a wide variety of neural structures: brain circuits, FUS Transducer
neuronal cells, ion channels, and peripheral nerve fibers' 11, Imaging Probe
» We have shown that FUS can elicit compound muscle activation in mice by
stimulating the sciatic nervel>13. CUS Probe Mechanical Poker
» Taken together, the data suggests that FUS may be able to alter somatosensation,
yet evidence of pain modulating capabilities is lacking. Thermal Injury Site
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1. B-mode images were used to ,, w e Discussion & Conclusions \
first target and position the FUS =
transduger P _% o £| | » FUS was capable of suppressing nociceptive pain in 53% of healthy volunteer subjects. Moreover, results were linked to effective nerve displacement
9 Displace.ment imaging, induced s g | | rather than transducer driving pressures as the same calibrated pressures had displacement variability subject-to-subject.
b'y ow amplitude FUS’ oushes, I'E » Categorization by nerve displacement revealed the optimal range is between 28 and 60 microns. Displacements higher than 60 microns had population
was  then used to confirm' A of responders and non-responders, indicating there may be more complex effects in this regime.
dltrasound transmission to the ” 10 » Preliminarly, FUS was shown to decrease perceived neuropathic pain from mechanical stimulation in a peroneal nerve entrapment patient.
nerve  and  measure  nerve [ 1 ] Future work: Continue the exploration of suppressive FUS on neuropathic pain (sural nerve biopsies, nerve entrapments, and nerve tumors) and
| displacement. ' - m ) mvestlgate multi-biological targeted FUS delivery for pain therapy. /
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