
GOAL: Precise, noninvasive control of the behavior 
of cells and tissues

APPROACH: Targeted application of AC and DC electric
fields to control cell signals and mechanics
SCIENTIFIC FOUNDATION: Cell Signals, mechanics, and 
electrical activity operate as coupled excitable systems

POTENTIAL BENEFITS of Precise Cellular Control: 
Accelerated Wound Healing
Control of Cell Signaling Pathways
Enhanced Cognition and Memory 

MURI:  Understanding and Controlling the Coupled Electrical, 
Chemical, & Mechanical Excitable Networks of Living Systems

Dermatology Expert

Cell Signaling Expert

Neuroscience Expert

AFOSR POC: Sofi Bin-Salamonireap.umd.edu/losertlab/MURI

Wolfgang Losert, University of Maryland 

http://ireap.umd.edu/losertlab/MURI/index.html


MURI Research Activities

33 Publications
1 Patent Application

Research Interactions: 
Bi-Weekly Calls of TEAM
Regular Interaction of “Breakout Groups”
Image Analysis “Bootcamp”
Week-long Research Visits

Exchanging Biology and Technology:
Unified Approach to EF Generation
Common Analysis Approach 
Shared Cell Lines

Awards:  
Abby Bull, NSF Fellowship
Wolfgang Losert, APS Fellowship
Yuchuan Miao, Michael A. Shanoff Award

Proposed Focus Session at Biomedical Engineering Society Annual Meeting 2018

START:  April 1, 2016

http://ireap.umd.edu/losertlab/MURI/publications.html


Collaborations

• Evan Miller (UC Berkeley) – BerST voltage sensitive dye
• Adam Cohen (Harvard) - Model Cells for Electrical Activity
• Vladislav Yakovlev (Texas A&M)  - New nonlinear optical imaging approaches
National Labs:
• Dr. Marc Cicerone and Dr. Charles Camp (National Institute of Standards and Technology, 

Gaithersburg) Broadband CARS system for label-free imaging of intracellular dynamics.  (DURIP 
Award)

• Dr. Morgan Trexler (The Johns Hopkins University, Applied Physics Laboratory). Electrogenic
Biomaterials for severe battle-field cornea wounds (Army Award: W81XWH-14-1-0542).

• Dr. Ed Giniger (National Institutes for Neurological Disorders and Stroke) actin dynamics in 
neuronal processes.

International:
• Dr. Valentina Benfanti, (National Research Counil of Italy) Measurement and Control of Excitable 

Dynamics in Astrocytes and Synapses
• Dr. Roberto Mayor (University College London, England) Comparative investigation of collective 

Electrotaxis and Chemotaxis.
Industry:
• Dr. Michael Russell (Aaken Laboratories, Inc., Davis, CA) Developing electrical brain stimulation 

targeting stem cells.
• Dr. John Peterson (Peterson Advanced Lithogrpahy) Custom nanotextures.



Technology Exchange

• DC field   ZHAO

• AC field   QING

• Nanotextured surfaces    FOURKAS

• Optical Flow Analysis   LOSERT



Biological Systems

• Neutrophil-like HL60 
• Zhao, Devreotes, Losert, Fourkas

• Giant Dictyostelium discoideum
• Devreotes, Losert, Fourkas, Qing

• Epithelial Cells (MCF10A, MDA231)
• Devreotes, Zhao, Losert

• Electrically Active Cells (HEK, Neurons)
• Losert, Kanold

Common Biochemical Perturbations: Latrunculin, Rapamycin,…
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