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Biomedical Programs/Overview
• Biomedical Informatics 

− Breast Imaging – National Digital Mammography Archive
− Electronic Patient Records
− Data mining/Data fusion
− Intelligent agent applications
− Community-wide Secure Information Sharing (CSIS)/ 

Healthcare Information technologies Enabling Community Care 
(HITECC)

• Biomedical Engineering
− Joint ORNL/UT Center for Musculoskeletal Research 
− Biomedical Modeling and Simulation (cardio-vascular; 

orthopedics; in vivo fluoroscopy (3D-2D imaging)
− Non-linear analysis (SeizAlert)
− Acoustic Modeling

• Biomechanics (Center for Musculoskeletal Research)
− Implants; joint replacement, Prosthetics; Biomedical imaging

• Imaging/Modeling Technologies 
− Virtual Human
− Virtual Soldier
− Multi-Scale Vascular Modeling
− Prosthetic Arm - Revolutionizing Prosthetics

• Data Management and Interoperability
− Virtual Soldier
− Virtual Autopsy 
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Biomedical Engineering and Biomedical 
Informatics and Related Areas

• Geo-spatial (population dynamics; disease distribution, GIS 
overlays)

• Biomaterials (tissue engineering, grafts, implants)

• Center for Musculoskeletal Research 
− Computational Biomechanics
− Bio-imaging
− Bio-sensors
− Bio-materials

• Image Processing and Machine Vision (small animal imaging, 
Content-Based Image Retrieval)

• Computational and Systems Biology

• Biosensors and Micro-arrays



OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY

Joint ORNL/UT Center for Musculoskeletal Research
http://cmr.utk.edu/CMR.htm

• Built upon existing biomedical engineering 
research at ORNL and the University of 
Tennessee

• Leverages strong programs in mechanical 
engineering, materials, sensors, biology, 
and computational sciences

• Build close collaborations with medical 
professionals and biomedical companies

• Attain recognition as leaders in biomedical 
engineering research in selected fields

• Provide basis for improved health 
outcomes

http://cmr.utk.edu/CMR.htm


Biomedical Modeling and Simulation at ORNL

• National Leadership Class Super-Computing Facilities
• Joint ORNL/UT Center for Musculoskeletal Research

− Orthopedic kinematic and dynamic models
− Mathematical models; 2D-3D  image models

• Biofluid modeling
− Abdominal aortic aneurisms 
− Airway flow and particle deposition

• Computational Environments for 
physiological modeling

• Web-based visualization environments
• Virtual Soldier Project
• Virtual Autopsy Project
• Prosthetic Arm



CSED Solves Biomedical Problems

Convert CT Slice Data to Finite Element Mesh

Abdominal Aneurysms

Parallel Computations

Computational Tools for Toxicants
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Ontologies and Informatics
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