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Personal Statement – For the Americas Chapter of TERMIS 
It is predicted, that with the elderly and obese comprising the largest growing 

populations worldwide, that significant burdens to the medical system are pending.  
Therefore, there exists a considerable need to continue the investigations into the 
anticipated health problems of these groups. It is my goal to better understand the 
underlying mechanisms of trauma and diseases to the musculoskeletal system in an effort to develop advanced 
regenerative therapies, techniques, and devices that can be used to monitor and aid in the treatment of these 
afflictions. Using comparative animal, cadaveric, computational, and clinical models it has been possible for me 
to address pertinent biomedical engineering problems in an ethical and effective manner. 

My research has been focused on the implementation of an implantable biocompatible micro-electric-
mechanical system (bioMEMS) sensor that allows for the telemetric in vivo prediction of whether bone fractures 
in a large animal model will go on to a full union before it can be detected radiographically. This work has been 
supported by competitive grants from the National Institutes of Health (PI: McGilvray, 1R01AR069734 and PI: 
McGilvray, 1R21AR072371-01). Specifically, using a bioMEMS technology platform, we measure the temporal 
and spatial strain profiles of implants or allografts during bony healing, providing a measure of the unique in vivo 
variations with respect to the transient mechanical environment that are associated with specific implant designs, 
allograft sizes, and fracture type/severity combinations. The objective of the proposed work is to predict the 
ultimate outcome of the healing process during the acute time period when applied to clinically challenging 
fractures or difficult allograft implantations.  Additionally, we theorize these data will be valuable to assess the 
effectiveness of tissue engineering strategies and regenerative therapies designed to improve bone healing.  

I am also dedicated to understanding the driving mechanism behind rotator cuff degeneration and how to 
develop treatment strategies.  My current goal is to evolve a novel orthobiologics therapy based on increasing 
tenocyte bioactivity and directing macrophage polarization following extracellular vesicle / cytokine exposure in 
order to affect a significant improvement in post-surgical healing. Furthermore, I theorize that such a therapy can 
also be combined with 3D printed ‘instructive’ scaffolds, that our group is developing, to improve surgical 
augmentation of the cuff. The underpinning rational for this research is that extracellular vesicles / cytokines 
have been shown to enhance tissue healing and have heightened immunomodulation abilities, including 
triggering the secretion of local cytokines that recruit M2 macrophages and tenocytes to stimulate wound healing.  
This research is driven by the prevalence of tendinous rotator cuff tears in the general population, which is a 
staggering 22% (with rates >70% reported in high risk populations). Further complicating an already challenging 
healing process, a number of factors put patients at elevated risk for tendon repair failure, including age, activity 
level, body mass index, and the presence of comorbidities. Consequently, understanding and improving repairs 
to damaged or chronically degenerated rotator cuff tendons are one of the most difficult and relevant problems 
in the clinical milieu. Thus, there exists a critical need to establish novel treatment regimens, based on un-
explored mechanisms, to promote expedited and enhanced healing of degenerated, damaged or repaired rotator 
cuff tendons. 

If elected to the open position on the TERMIS-AM Council I will strive to make lasting contributions that 
advance tissue engineering and regenerative medicine on local and worldwide scales. Furthermore, election to 
the TERMIS-AM Council will allow me to give service to an organization that I believe has a positive impact on 
current and future scientist, clinicians, and engineers. This position will help me to realize my overarching goal 
to be an instrumental part of an organization that uses basic, translational, and clinical science data to effect 
positive changes in patient care. 

 


	Personal Statement – For the Americas Chapter of TERMIS

