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Series Description
The FDA Grand Rounds is webcast every other month to highlight cutting-edge research underway across
the agency and its impact on protecting and advancing public health. Each session features an FDA
scientist presenting on a key public health challenge and how FDA is applying science to its regulatory
activities.
Session Description
Ultrasound has a long history as a medical tool, with investigative devices dating back to the 1940s.
Today, diagnostic ultrasound’s ability to image in real-time, along with its excellent safety record and
modern-day portability, has led to its prominence worldwide. Meanwhile, the use of high-intensity
ultrasound as a minimally invasive therapeutic tool is accelerating. Marketed devices now permit the
treatment of certain cancers, uterine fibroids, and essential tremor, while investigations into the treatment
of many other brain disorders and various cancers are ongoing.
Given its long presence in medicine, it may be surprising that many of ultrasound bioeffects remain
poorly understood. This has clear implications in assessing both the safety and effectiveness of high
intensity therapeutic devices. For example, investigative devices are now using ultrasound for targeted
opening of the blood-brain-barrier (BBB), yet the full mechanisms and bioeffects are not completely
known. Likewise, significant interest has recently emerged in the use of ultrasound for neuromodulation,
while once again the exact mechanisms have yet to be established.
FDA’s Ultrasonics Lab is undertaking projects aimed at a better understanding of ultrasound bioeffects.
The lab further seeks to identify more accurate metrics for quantifying ultrasound safety and
straightforward procedures to assess these metrics. Active work for high intensity therapeutic ultrasound
(HITU) includes:
• Developing experimental and computational methods to accurately estimate dosage and targeting
accuracy of high-intensity therapeutic ultrasound.
• Advancing safety and effectiveness of microbubbles, which are also used in diagnostic
applications as contrast agents, in therapeutic applications for drug delivery, opening the
BBB, and thrombolysis.
• Developing computational methods to model ultrasound propagation through skull in order to
advance safety and effectiveness of transcranial ultrasound for diagnostic imaging,
neuromodulation, and high-intensity therapeutic ultrasound therapy.
• Researching potential harmful bioeffects of ultrasound neuromodulation in order to ensure safety
of new neuromodulation devices.
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Series Objectives:
1. Discuss the research conducted at the FDA.
2. Explain how FDA science impacts public health.
Session Learning Objectives After completion of this activity, the participant will be able to:
1. Understand the role of microbubbles in HITU, as well as the special safety considerations they
introduce.
2. Describe the range of approved and prospective high-intensity therapeutic ultrasound
applications.
3. Understand the concept of thermal dose for assessing high-intensity therapeutic ultrasound
applications and identify methods the FDA is developing to improve its estimation.
4. Discuss the limits of what is known on the bioeffects of ultrasound on certain cells, (i.e.
endothelial cells and neurons).
5. Understand the basic methodology behind transcranial therapeutic ultrasound, identify its unique
safety considerations, and discuss FDA development of improved modeling of ultrasound
propagation through the skull.
Target Audience
This activity is intended for physicians, pharmacists, nurses and other scientists within the agency and
external community.
About the Presenter
Greg Clement, PhD joined FDA’s Ultrasonics Laboratory as a physicist in January of this year. For over
25 years he has been developing new methods for ultrasound imaging and therapy, most notably for
transcranial brain applications. He came to FDA from Cleveland Clinic, where he was principal
investigator and Director of the Clinic Ultrasound Laboratory. Previously, he was Associate Professor of
Radiology at Harvard Medical School, Head of Imaging for the National Center for Image Guided
Therapy, and Technical Director of the Focused Ultrasound Laboratory at Brigham and Women's
Hospital. A Fellow of the Institute of Physics, Dr. Clement is an Associate Editor of IEEE Transactions
on Ultrasonics Ferroelectrics and Frequency Control, and sits on the editorial boards of the journals
Physics in Medicine and Biology and Ultrasound in Medicine and Biology.
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Remote Access Instructions
Webcast Registration: To register for the webcast, please click the link below and then follow the
instructions on the registration page. After you register you will receive a link via email to access the live
webinar. You must log in with your username and password which you create when you register. Please
pre-register at least one day before the event to ensure you receive the access link email and outlook
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invitation for the session.
https://collaboration.fda.gov/nov92017grandroundsreg/event/registration.html
For technical assistance please contact Jeffery Rexrode at Jeffery.Rexrode@fda.hhs.gov.
HHS/LMS Registration link
https://lms.learning.hhs.gov/Saba/Web/Main/goto/RegisterCatalog?offeringId=class000000000129013&oneClickLe
arningON=true

Reasonable Accommodations
The FDA provides reasonable accommodations for all individuals with disabilities who apply for training
or developmental opportunities. If you need a reasonable accommodation for any part of the training
application process please notify the training contact for this particular event. Reasonable accommodation
requests are granted on a case-by case basis. Should you need sign language interpretation to attend this
event, please send the request to Interpreting.Services@oc.fda.gov.
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