
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“We are focusing on fundamental 
mechanisms of thrombotic disease 
using novel ultrasound technologies 
with translational potential.” 

 

Michael Lawrence 
Associate Professor 
mbl2a@virginia.edu 
bme.virginia.edu/lawrence/ 
 
Department of Biomedical Engineering 
University of Virginia 
Charlottesville, VA 
434.982.4269 
 

 

Lawrence Lab 
 

Acoustic Technologies for Assessment of  Blood Clotting Disorders 
Our group is interested in the role of cell and molecular mechanics in the 
regulation of blood clotting in cancer and in cardiovascular and liver disease.  
Using a novel technology developed with colleagues at the University of 
Virginia, we are investigating the critical role that platelets have in the 
formation of life-saving clots when the integrity of the human vascular system 
has been compromised. Ultrasound is used to measure the mechanical 
properties of a developing blood clot, allowing rapid and exquisitely sensitive 
determination of the shear modulus without mechanical disruptions 
characteristic of strain-based rheometry technologies such as the cone and 
plate or bob and cup. The technology has application to blood transfusion 
guidance during surgery and may be able to anticipate a patient's risk of life-
threatening blood clots associated with deep vein thrombosis or stroke. 
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RECENT RESEARCH DEVELOPMENTS 
• Ultrasound-molecular imaging and specific gene delivery to 

mesenteric vasculature.  Tlaxca J.L., Lawrence M.B., et al., 
J. of Controlled Release, 2013. 

• Analysis of in vitro sonoporation using cationic and neutral 
microbubbles.  Tlaxca et al., Ultrasound in Medicine & 
Biology, 2010. 

• Sonorheometry Assessment of Platelet Function in 
Cardiopulmonary Bypass Patients: Correlation of blood clot 
stiffness with platelet integrin αIIbβ3 activity, aspirin usage, and 
transfusion risk Viola F, Lawrence MB, et al., 
Thrombosis Research 138: 96-102, 2015 

• Integration of acoustic radiation force and optical imaging for 
blood plasma clot stiffness measurement. Wang CW, 
Lawrence MB et al., PLOS ONE, 2015 DOI:10.1371/ 
journal.pone.0128799 

Targeted Drug and Gene Delivery 
Our laboratory is developing applications of  molecular mechanics to the challenges of  
targeted drug and gene delivery.  To increase specificity and reduce toxic side effects, we are 
incorporating ligands into liposomes, polymeric microparticles, and lipid-shelled 
microbubbles containing encapsulated therapeutics to target defective cells with high 
specificity.  The platforms we are developing are modular and can be adapted to a number of  
vascular targets. We have recently validated a gene delivery platform based on ultrasound-
activated lipid-shelled microbubble targeted to inflamed mesenteric endothelium. 
Transfection of  the microcirculation guided by targeted vectors has the potential to treat a 
number of  chronic inflammatory conditions.  We are currently adapting this platform for the 
delivery of  anti-tumor genes to the melanoma vasculature to enhance immunotherapy 
treatments.  

RECENT GRANTS 
• U.S. National Heart, Lung, and Blood Institute – 

Leukocyte Biomechanics: Design Lessons for 
Vascular Imaging Agents 

• American Heart Association – Leukocyte Nucleation 
of Platelet Microthrombi on Endothelium in Flow 

• Coulter Translational Research Fdn – Clinical 
Application of Sonorheometry to Transfusion 
Guidance during Cardiac Surgery 

• U.S. National Heart, Lung and Blood Institute – 
Development of a Point of Care Device for 
Transfusion Monitoring During Cardiac Surgery 
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