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Neuromodulation: Promising developments

Inspire, PMA Enteromedics Maestro, PMA
Medtronic Micra PMA

Medtronic Enterra II HDE

CVRx® Rheos HDE



Many randomized controlled trials miss their 
prespecified primary efficacy endpoints
• Boston Scientific NECTAR Trial (Vagal Nerve Stimulation, Heart Failure)
• BioControls INOVATE Trial (Vagal Nerve Stimulation, Heart Failure)
• Medtronic SYMPLICITY (Renal Denervation, Hypertension) 
• CVRx® Rheos (Baroreflex Activation Therapy)
• Apnex (Hypoglossal Nerve Stimulation, Sleep Apnea)
• St. Jude BROADEN Trial (DBS Area 25, Depression)
• Medtronic RECLAIM Trial (DBS Ventral Capsule/Ventral Striatum, Depression)
• Medtronic SANTE Trial (DBS ANT, Epilepsy)

          

Common Themes:
followed successful open label studies
large sham arm effect
remarkable response in some patients



Why are outcomes inconsistent?

In many cases, unknowns include:

• Desired cellular target
• What the target is actually “seeing”
• Minimum activation volume to create effect
• Optimal temporal pattern to create effect
• Variance in anatomy from subject to subject
• Variance in pathology from subject to subject
• Effect of drug interactions
• Long-term adaptation (systemic, neural interface)

• Translatability of animal study results… Spatial scale
Orientation of fibers
Myelination



Understanding target engagement moves 
device therapies to patients

A semi-quantitative framework for 
predicting neuromodulation device 
success in gaining market approval
(in preparation)
Ross EK,* Hachmann JT,* Harris 
JP, Asp A, Settell ML, Batton
A, Hara S, Nicolai EN, Kurani
S, Ludwig KA.



Stimulating Peripheral Activity to Relieve Conditions (SPARC)
Create and share anatomical and functional maps of the peripheral innervation of major organs

MAPS High-resolution anatomical tracing, in vivo electrophysiology, live cell imaging, and transcriptomics 
for mapping peripheral neural networks

TOOLS Create and disseminate new probe and sensor technologies for mapping
TRANSLATION Build partnerships to drive studies in humans

DATA DAT-CORE, MAP-CORE, SIM-CORE: integrative online hubs to synthesize and share map data 
and build predictive multiscale simulations

Shivkumar group, UCLA Powley group, Purdue

Bolser group, UFL
Bourbeau/Damaser 

Cleveland VA

Howard group, U Toledo



SPARC Other Transactions: Dynamism and innovation at 
every award stage Transactions other than grants, cooperative 

agreements, or contracts

Solicitation
-No template
-Post to program website and/or grants.gov
-Proposal intake friendly to non-traditional applicants

Review
-New expert voices
-Interactive discussion with Program staff
-No priority scores (in person interviews?)

Award 
Management

Negotiation
-Continued discussion between NIH and applicant to identify best     
approach for program goals

-NIH or applicant may opt out at any time

-Awarded activity can be rapidly expanded, partnered, or discontinued
-Ongoing funding segments can vary in duration/amount, contingent on 
performance
-Teleconferences, site visits with NIH team and other subject matter experts



SPARC Consortium Snapshot – May 2018

Comprehensive (Shivkumar/UCLA) Anatomy (Keast/Melbourne)

S Comprehensive (Powley/Purdue)Auricular branch of vagus (Napadow/MGH)

AP Pancreas (Campbell-Thompson/U FL)Comprehensive (Howard/Toledo)

M Comprehensive (Bolser/U FL) Transcriptome (Southard-Smith/Vanderbilt) Spleen (Reardon, UCSD)Pulmonary neuroepithelial cells (Sun/UCSD)

ON

Spinal mapping (Hubscher,Harkema/Louisville)Superior cervical ganglion (Lewis/Case Western)

I Adipose tissue (Muenzberg-TA Chen (Indiana)/Medtronic Chen (Hopkins)/Boston Sci Gruening/Pennington; Zeltser/Columbia)

L Interstim for arrhythmia SCS for gastric motility

S Canning (Hopkins)/Nuviant Horn (Pitt)/Ripple/Micro-Leads

AN Yin (Transtimulation)/CVRxVNS for asthma SCS for gastric motility

R VNS for diabetes

T Cardioneural mapping Rabbit OSA model Colon biosensor (Gregersen/CALMI) Neuromodulation modeling (Grill/Duke) Optical probe
electrodes (Ardell/UCLA) (Strohl/CWRU) Ultrasound modulation Microneedle electrodes Conformal bladder electronics (Weir/U Colorado)

OO
LS Intrafascicular nanowire (Okusa/UVA) (Seymour/U Mich) (Gereau/WashU) Bladder/bowel monitoring(Durand/Case)
IR neuromod Ephys/IR mapping Human GI organoids (Damaser/Cleveland Clinic)Optical nanosensors Spinal root interface 

Electrode nets (Jenkins/Case Western) (Horn/Pitt)T (Wells/Cincinnati) (Clark/Northeastern) (Bruns/U Mich) Spinal stim array(Gaunt/Pitt)
Implantable gastric platform Mouse lines for ENS Aptamer biosensors Viral bladder tools Viral tools (McLaughlin/Micro-Leads)Magnetogenetics (Horn/Pitt)

(Stanley/Mt. Sinai) (Farajidavar/NYIT) (HowardV/Taolgaedl-o)gastric(S coohmmun/Stanfiocardti)on (Davis/Pitt) (Vulchanova/UMN)

Other organs

DA
TA



SPARC Points of Contact

All addresses and funding announcements are 
here: https://commonfund.nih.gov/sparc/

Sign up for email news: https://go.usa.gov/xXNzm

Email the SPARC team: NIH-CF_SPARC@nih.gov

Twitter: @NIH_CommonFund @gcivillicoNIH
#NIH_SPARC

https://commonfund.nih.gov/sparc/grants
mailto:SPARC_NextGenTools@nih.gov
https://go.usa.gov/xXNzm


NIH SPARC Team
 Office of the NIH Director Team
Dr. Gene Civillico, Program Manager
Dr. Felicia Qashu, OT Program Officer, Project Manager
Kristina Faulk, Scientific Review Officer, Communications Lead, OT 
Policy Specialist
Kate Nicholson, Budget/Operations Analyst

 NCATS Agreements Team
Irene Haas, Agreements Officer
Stacia Fleisher, Senior Agreements Specialist
Artisha Eatmon, Agreements Specialist
Shannon Oden, Agreements Specialist
Ki-Cha Flash, Agreements Specialist
Gloria Velez, Agreements SpecialistWorking Group Co-Chairs

NCATS: Dr. Chris Austin
NIDDK: Dr. Greg Germino
NIBIB:  Dr. Jill Heemskerk
NINDS: Dr. Amir Tamiz

 Institute/Center Project Team Leaders
Biology – Dr. David Saslowski, Dr. Patricia Greenwel
Technology – Dr. Mike Wolfson, Dr. Andrew Weitz
Translation – Dr. Danilo Tagle, Dr. Siavash Vaziri
Data – Dr. Andrew WeitzOther participating ICs

NHLBI
NIDCD
NCCIH

NICHD
NIAID
NIDA

CSR

NIDCR
NCI

NIH-SPARC-Info@list.nih.gov
https://commonfund.nih.gov/sparc/grants

@NIH_CommonFund
@gcivillicoNIH

#NIH_SPARC



Terry Powley, Ph.D.
Distinguished Professor, Neuroscience
Dept Psychological Sciences
Purdue University
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