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Skeletal muscle, making up nearly half of our body weight, is vital for movement and overall physical function.
It has a remarkable ability to heal minor injuries, but when damage is severe—such as in cases of major trauma,
disease, or surgeries—the muscle cannot fully regenerate. This often results in scarring and a loss of function,
significantly impacting quality of life. Current treatments, like transplanting muscle tissue from other parts of
the body, are limited by issues such as insufficient healthy tissue for grafting and complications from surgery.
There is a clear need for new, advanced approaches to help repair and regenerate damaged muscle. One
exciting avenue is skeletal muscle tissue engineering (SMTE), a cutting-edge field that combines biology and
engineering to create lab-grown muscle tissue. These engineered tissues not only have the potential to repair
severe muscle injuries but can also serve as models to study muscle-related diseases and test new drugs. For
example, many people rely on statins to lower cholesterol, but these drugs can have harmful effects on muscles,
leading to pain, weakness, or even severe conditions like rhabdomyolysis. The exact reasons for these side
effects are complex and not fully understood, making it difficult to study them in traditional laboratory models
or animal tests. SMTE provides a promising alternative for these studies by creating more realistic models of
human muscle in the lab. Despite its promise, SMTE still faces major challenges. Current methods for creating
engineered muscle tissue can take a long time and often result in tissues that don’t fully mimic the complexity
of natural muscle. Growing the cells needed for these tissues also requires a lot of time and resources, especially
when using human cells. Moreover, the materials used to create these tissues, called bioinks, often lack the
signals and structural properties that real muscle needs to grow and function properly. Another significant
obstacle is that researchers around the world need to work together to test and refine these engineered tissues.
However, differences in lab conditions, methods, and materials make it hard to create reproducible, high-
guality models that can be shared reliably between labs. To address these challenges, the MYO-DEMO project
is developing an innovative approach centered on bioinks enriched with tiny, lab-grown muscle fragments
called MyoSeeds. These fragments are made from pre-differentiated muscle cells and act as "living building
blocks," helping other cells in the tissue grow and mature faster. The project’s comprehensive plan is divided
into four key goals:

Creating MyoSeeds: Using advanced technologies, MyoSeeds are designed to act like ready-made muscle
units, giving cells the cues they need to grow. To ensure these fragments are available when needed, the project
will develop a way to freeze and store them for future use.

Developing Enhanced Bioinks: MyoSeeds will be added to special bioinks that can be used to quickly create
muscle-like structures. These bioinks will also include features to mimic the blood vessels found in real muscle,
making the engineered tissue more lifelike.

Studying Diseases and Testing Drugs: The engineered tissues will be used to study the effects of statins on
muscle, providing a more accurate way to understand and address these drug-induced side effects. Researchers
will also use these tissues to test potential therapies for restoring muscle function.

Cryopreservation for Ready-to-Use Models: Fully developed muscle tissues will be frozen and stored so they
can be used on demand. This will save time and resources for researchers and clinicians, making these models
more accessible for medical and pharmaceutical applications.

The MYO-DEMO project is an ambitious effort to overcome the current limitations in muscle tissue
engineering. By creating faster, more reliable, and more lifelike muscle models, this project aims to
revolutionize how we approach muscle repair, disease research, and drug testing. The innovative combination
of bioactive bioinks, advanced fabrication techniques, and long-term storage solutions has the potential to
make a lasting impact on regenerative medicine and healthcare.



