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Merge scientific knowledge and clinical experience of faculty from 

three schools within the  

Louisiana State University system 

In-depth collaboration and translational research  

In vitro and In vivo animal models  

Pre-clinical (GLP) and clinical trials  

All aspects of musculoskeletal treatments, devices, and drug 

delivery systems 

Facilitate academic and industrial investigations  
 

Promote multi-disciplinary collaborations to support all stages of 

research, technologies, and capability platforms 

 

→
 

←
 



Participants 
• Dr Dasa- LSUHSC Orthopedics 

• Dr Lopez- LECOR/Orthopaedics/Regeneration 

• Dr Murphy- Mechanical Engineering 

• Dr Hayes- Bio-engineering/Materials 

• Dr Gimble- Tissue Regeneration/PBRC 

• Dr Hobden- Microbiology & Immunology 

• Dr Jacob- Research Development 
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Research Internships 2011 
Sean Michael Rider – MJ Lopez 
“Chronic Alcoholism Inhibits Adult Stromal Cell Osteogenesis In 

Vivo Through Alterations in Cytokine Ratios” 

2nd Place LSU SVM Phi Zeta Research Day 
 

Trevor Stubbs – D Hayes 
“Composite Scaffold for Bone Regeneration with Osteogenic and 

Antimicrobial Properties” 

3rd Place LSU SVM Phi Zeta Research Day 
 

Brandon Hicks – J Hobden 

“Killing Staphylococcus epidermidis Biofilms on Prosthetic Joint 

Materials with the Antiseptic Agents Povidone-iodine and 

Chlorhexidine di-gluconate” 
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Research Internships 2012 

Sarah Frischhertz MJ Lopez 
“Primate Femur Histomorphometry and Gene Expression: Effects 

of Chronic Alcohol Abuse on Bone” 

1st Place LSU SVM Phi Zeta Research Day, 2nd Place LSU HSC 

Student Research Day 
 

Raeanna Simcoe MJ Lopez 
“Localization and Enumeration of Progenitor Cell Surface Markers 

and Primordial Keratins in the Laminitic Equine Hoof” 

1st Place LSU SVM Phi Zeta Research Day 
 

Mason Adams – M. Feldman 

“Design of Methods and Fabrication of MEMS Endoscope”  
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Research Internships 2012 

Jake Trahan III – M. Murphy 

“A Rapid Processor for Methicillin-Resistant 

Staphylococcus aureus (MRSA) Identification in the 

Operating Room”  

 

Timothy Machen – D. Hayes 

“Hemolytic Properties of the Anti-Bacterial Compounds 

CSA-124 and CSA-124 Bound to Silver Nanoparticles” 
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Industry Visits 
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Mandi J. Lopez, DVM, MS, PhD 

Diplomate, American College of Veterinary Surgeons  
Laboratory for Equine and Comparative Orthopedic Research 
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Mixed Scale Fabrication Resources 

17 December 2012 CBM2/JPL 

13 

Forming Patterns 

10-8 m => 10-1 m 

Replicating Patterns 

10-8 m => 10-1 m 

Filling Patterns (Metals) 

10-8 m => 10-1 m 

 UV lithography 

Injection molded 

Cube 

 X-ray lithography 

 Micro-milling 

 Excimer laser 

 Battenfeld injection molding 

 Jenoptik HEX 02 

Obducat  

nano-imprinting 

50 nm grating 
Double-sided 

hot embossing 



Canine AVN Model 



Michael C. Murphy, PhD 
Roy O. Martin Jr. Lumber Company Professor 

PhD, Mechanical Engineering (MIT) 

Microsystems 

 Design 

 Fabrication 

 HARMS 

 Assembly 

Biomechanics 

 Measurement of 

    Knee Kinematics 

 Displacement 

    Workspaces 

 Velocity  

    Workspaces 

 Modular Micro/Nano-

Systems for Biomedical 

Applications 

Systems 

Devices 

Modules 

PCR 

LDR 

Multi-well 

Platforms 

Endoscopic  

Instruments 

Assembly 

Technology 

Tibia 

Femur 

Ligaments 

 Understanding the 

Kinematics and Control 

of the Knee 

Joint 

Workspace 

 Robust Sensors 

and Actuators 

microGyro 

microGC 



Jeff Hobden, PhD 

• Fully equipped bio-safety 
Level 2+ lab 

• Capable of working with 
most pathogens, including 
anaerobes 

• Extensive collection of ATCC 
strains and clinical isolates  

• Equipped for most molecular 
biology techniques, including 
PCR and RT-PCR 

•  light microscopy, laser 
confocal microscopy and 
scanning electron 
microscopy capable  
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• Fast, definitive detection 
of MRSA and other 
pathogens at point of care 

• Avoid safety issues while 
minimizing patient and 
staff exposure 

• Eliminate unnecessary 
preventive treatment with 
antibiotics 

 

Identification 

Separation 

Detection 

Amplification 

Sample Prep 
• Build more complex 

systems 

• ‘Stack’ modules to form a 
more capable instruments 

• Design task specific 
instruments  

• Scalable => single use and 
high throughput formats use 
similar technology 

• Process complexity for 
individual modules the  
same 
• Processes/materials can be 

optimized at each level 
• Molding can reduce the cost 

of modules/components 
• LSU is a leader in developing 

technology for polymer, 
modular microfluidic systems 

 

Modular Microfluidics for Pathogen Identification 

Rationale 

Motivation 



Cell Isolation From  

Liposuction Adipose Tissue  

Jeff Gimble, MD, PhD 
Cofounder, LaCell LLC 

Application of ASC to 

Chronic Wounds 

Group 1
Young Mice

Group 2
Old Mice

Murine
tgGFP
ASC

Quantitative
Outcome 

Parameters

1. Healing rates
2. Inflammation
3. Histology
4. Cytokines
5. MMPs

Pressure Ulcer 
Lesion



Thiol Acrylate 

Nanocomposite  for 

Critical Size Bone 

Defect Repair 

Daniel Hayes, PhD 

Implant Coatings – Antimicrobial, 

Biological Incorporation, 

Accelerated Healing 



Light Activated miRNA Delivery System 

• Delivery systems 
provides spatial and 
temporal control 

• Potential to improve 
outcomes in surgical 
reconstruction and 
regenerative 
medicine by 
modulating wound 
healing and tissue 
repair processes 
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Surgery 

Engineering 

Animal Models 

Cell Physiology 

Biocompatibility 

Implants 

Polymers 

 

  

Clinical Trials 

Nano-,Microfabrication 

Bioactive Implant Coatings 

Preclinical 
Testing (GLP) 

Intra-cellular, joint and 
whole body assessments 

Microbial Testing/Detection Cell, Tissue Testing 

Dasa, Lopez, 

Gimble, Hayes, 

Hobden, Jacob, 

Murphy 

Research Experience 


