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Volumetric Muscle Loss

Å Large skeletal muscle deficits exceed the endogenous regenerative 
capacity of muscle resulting in permanent functional and cosmetic 
deficits

Å 4.5 million reconstructive surgical procedures performed annually as a 
result of tissue damage

Å 53% of extremity injuries in military personnel involve soft tissue damage

Å Clinical Problem: 
ï Current treatments for volumetric muscle loss restore suboptimal function 

and are associated with donor and recipient site morbidity
ï Current treatments include:

Å Tendon transfers
Å Autologous muscle transfers from a donor site
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Tissue Engineered Muscle Repair (TEMR)

Å Solution: UVA researchers have 
developed methods to create 2nd

generation implantable porcine-
derived biomaterials for improved 
functional outcomes for volumetric 
muscle loss injuries.

Å To manufacture the TEMR 
construct, our researchers also 
developed a novel multiple cell 
seeding bioreactor system that 
enhances biocompatibility and 
improves regenerative potential.
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Tissue Engineered Muscle Repair (TEMR)

Å Porcine bladder acellular matrix 
(BAM) is used as the foundation for 
the TEMR technology.

Å Cyclic stretching of the cell-seeded 
matrix induces re-orientation of the 
collagen fiber network.

Å Functional recovery occurs within 2 
months of implantation, and lasts for 
up to 6 months post-implantation.

Å Longitudinal, n=5
Å Transverse, n=4
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Myoreactor: Multiple Cell Seeding Bioreactor 

System 

The Myoreactorcyclically loads the scaffold and allows for the construct to be reinserted 
upside down enabling seeding of the underside of the scaffold with minimal perturbation.
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Myoreactor Microcontroller

V High precision motion
Å Capable of 0.25 ˃m steps

V Excellent temporal resolution
Å Accurate to +/- 1minute/year

V Movement error detection and alert

V Easy customization for added functionality

V Low cost

V Simple user interface
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Intellectual Property

Å UVA TechID: CHRIST-REACTOR (2016-012)
ï Title: Bioreactor and reseeding chamber system and related methods thereof
ï US Patent Application No. 15/760,009 filed March 14, 2018
ï EP Patent Application No. 16847304.9 filed September 15, 2016

Å UVA TechID: CHRIST-CONTROLLER (2016-196)
ï Title: Bioreactor controller device and related method thereof
ï PCT No. PCT/US2017/045299 filed August 3, 2017

Å UVA TechID: CHRIST-VMLH (2017-155)
ï Title: Humanized porcine-derived extracellular matrix for tissue repair, regeneration and replacement
ï US Provisional Patent Application No. 62/541,126 filed August 4, 2017
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