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Wiliam Fry credited to ~1950, from O’Brien & Dunn; Physics Today  2015



The Hope of Low Intensity Focused Ultrasound: 

Reversible and Noninvasive Deep Brain Stimulation 

Low Intensity Focused Ultrasound   Transcranial Direct Current StimulationTranscranial Magnetic Stimulation



Adapted from Darmani et al., 2022
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Mahoney...Rezai et al., Biological Psychiatry 2023



Rezai et al., Biological Psychiatry 2025
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 Safety and tolerability

 Examine amygdala neuromodulation

 Examine simultaneous effects

VA: IS1 BX004779 (Philip PI) | FDA: IDE G200146 (Philip S/I) | NIMH: U01 MH123427  (Philip PI) 







Device Settings: 
Fundamental Frequency= 650 kHz, 10 Hz PRF, Pulse Width 5 ms, 5% Duty Cycle; 

Two 10-minute administrations, 30s on / 30s off
ISPTA.3 = 720 mW/cm2 | ISPPA.3 =14.39 W/cm2

Mechanical Index =  0.75; Peak Negative Pressure of 0.61 MPa





Mai Atlas





Target Engagement: 

Change in Arterial Spin Labeling (n=10)

Disclaimer: Unpublished/Preliminary Data
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Disclaimer: Unpublished/Preliminary Data



p<.001



YET…



p<.022



Disclaimer: Unpublished/Preliminary Data



| Introduction to Low Intensity Focused Ultrasound |
| Recent Work – Low Intensity Focused Ultrasound in Psychiatry |

| Sneak Peak – Low Intensity Focused Ultrasound to Amygdala in Depression |
| Concluding Thoughts |





The Team (Mental Health Research, VA Providence & Brown University)
Lead: Noah S. Philip MD
Investigators: Mascha van ‘t Wout-Frank PhD,  Jennifer Barredo PhD, Benjamin Greenberg MD PhD, 
Amin Zandvakili MD PhD, Yosef Berlow MD PhD, Amanda Arulpragasam PhD, Camila Cosmo MD PhD
Affiliates: Linda Carpenter MD, Jennifer Primack PhD,  Michelle Madore PhD, Leanne Williams PhD, F 
Andy Kozel MD, Paul Holtzheimer MD PhD, Kelvin Lim MD
Staff & Trainees: Kate Barnabe, Emily Aiken MA, Hannah Swearingen, Samantha Cilli, Noelle Marcotullio, 
Julia Gilotti, Alison Gorbatov JD, Miriam Goldberg MD PhD

Funding  &  Support
VA: Center for Neurorestoration and Neurotechnology; IK2 CX000724, I21 RX002032, I01 RX002450, IS1 
BX004779, I01 HX002572, I01 CX002088, IK2 CX002115, (Intent to fund: I01 RX005299); VA Office of Mental
Health and Suicide Prevention
NIMH: R25 MH101076, R01 MH120126, U01 MH123427; NIGMS: P20 GM13045
Focused Ultrasound Foundation, NARSAD/Brain Behavior Research Foundation

Qs: Noah_Philip@Brown.edu Social: @NoahSPhilipMD & @noahsphilipmd.bsky.social


	Slide 1: The Sound of the Future?  An Introduction to Low Intensity Focused Ultrasound
	Slide 2: Disclosures
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Low Intensity Focused Ultrasound in  Psychiatry: Neuromodulation
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Amygdala: Individual Variability
	Slide 28
	Slide 29: Somatosensory (S1) Control Target
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

