Tissue Engineered Muscle Repair (TEMR) for
Treatment of Volumetric Muscle Loss
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Volumetric Muscle Loss S

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

A 45 million reconstructive surgical procedures performed annually as a
result of tissue damage

A 53% of extremity injuries in military personnel involve soft tissue da

A Clinical Problem

T Current treatments for volumetric muscle loss restore suboptimal function
and are associated with donor and recipient site morbidity
T Current treatments include:
A Tendon transfers
A Autologous muscle transfers from a donor site




Tissue Engineered Muscle Repair (TEMR)

A Solution UVA researchers have
developed methods to create'®
generation implantable porcine
derived biomaterials for improved
functional outcomes for volumetric
muscle loss injuries.

A To manufacture the TEMR
construct, our researchers also
developed a novel multiple cell
seeding bioreactor system that
enhances biocompatibilitgnd
Improves regenerative potential.

STEP 1: ADD HUMAN
CELLS TO PORCINE BAM

Patient specific myoblast
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Isotroplc BAM scaffold

STEP 2: BIOREACTOR STEP 3: DECELLULARIZE
PRECONDITIONING AND EVALUATE
Cyclic stretch Patient Specific “Humanized”

Anisotropic Scaffold
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l Remove cells

Humanized remodeled scaffold

Add more cells

STEP 4: ADD MORE CELLS AND
REPEAT STEPS 2-3




Tissue Engineered Muscle Repair (TEMR)

100 BAM Scaffold 1500 TEMR Scaffold
A Porcine bladder acellular matrix

(BAM) is used as the foundation for
/ the TEMR technology.
—-A I G i e A Cyclic stretching of the cedkeeded

matrix induces reorientation of the
collagen fiber network.
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A Functional recovery occurs within 2
months of implantation, and lasts for
up to 6 months postmplantation.
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Myoreactor: Multiple Cell Seeding Bioreactor

TheMyoreactorcyclically 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

High precision motion
A Capable of 0.25m steps
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A Accurate to + 1minute/year Bioresctor v, 1.2
Movement error detection and alert
Easy customization for added functionality
Low cost

Simple user interface
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Implantation of in vitro tissue engineered muscle repair constructs and bladder acellular
matrices partially restore in vivo skeletal muscle function in a rat model of volumetric muscle




