Regenerative Medicine Overview

From therapies derived from stem cells to creating functional tissues and organs
for transplantation, regenerative medicine offers hope for treating diseases,
injuries, and age-related conditions. This infographic will explore the promise of
regenerative medicine to replace or regenerate human cells, tissues, or organs to
restore or establish normal function, as well as the obstacles and cutting-edge
tools and technologies impacting progress in this rapidly evolving field.
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Market Size

Market Size, Market Dynamics & Ecosystem
According to MarketsandMarkets!, the (Market Size in USD Billion)
worldwide regenerative medicine industry’s @'
revenue stood at $16 billion in 2023, and is
anticipated to reach $49 billion by 2028. The
growth will be driven by technological advances,

increasing interest in personalized medicine, @. @.
collaboration among industry participants,

and ever-broadening therapeutic area scope.? @ @ 2028
Nonetheless, regulatory and ethical complexities,
coupled with the substantial costs associated with B North America M Europe Asia-Pacific

these treatments, pose formidable obstacles to Latin America Bl Middle East & Africa
more substantial market growth. Source: MarketsandMarkets

Enabling Technologies

The impact of advanced technologies on the development of regenerative
medicine has been enormous. Techniques like 3D bioprinting have
enabled the fabrication of patient-specific tissues and organs, potentially
revolutionizing transplantation. Advances in stem cell technology

have accelerated the development of autologous cell-based therapies.
Nanotechnology has enhanced targeted drug delivery and biomimetic
scaffold creation for improved healing. And, gene-editing tools like
CRISPR have transformed genetic disorder treatment by enabling

precise correction of disease-causing mutations.®

Ethical Issues

Regenerative medicine has raised significant ethical concerns, including:2*

Controversy over the use of embryonic stem cells Ensuring informed consent

Commercialization risks exploiting vulnerable for novel therapies can be challenging
populations for cell sources Affordability and fair access to these costly

Potential risks and unintended consequences treatments
of genetic modification, such as off-target The existence of commercial stem cell clinics
effects, are largely unknown operating without proper approvals
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Some Therapeutic Uses Under Investigation
s P

Neural progenitor cells are
being studied for their ability
to differentiate into retinal
cells, secrete neuroprotective
factors, and form new neural
connections, making them
a promising therapy for
degenerative eye diseases.”

Traumatic brain injury, stroke,
epilepsy, and Parkinson’s disease
are among the neurological
disorders that could be treated
with cell-based therapies.®

Regenerative endodontic An in vivo regenerative

procedures, such as pulp medicine approach to
revascularization, are an address sensorineural
alternative approach to hearing loss is in
root canal treatment.” development.®
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Several groups are

investigating ways 4 N\
to stimulate the The transplantation
regeneration or of stem cells into

replacement of the compromised cardiac

islet of the pancreas.’ tissue holds the
potential to generate

new cardiomyocytes,

4 ) contributing to
Various approaches are being 1 the restoration of

examined to improve wound heart function and
healing including customizable performance.°
matrices, introduction of \_ J
autologous and allogeneic cells
at different differentiation
phases, and tissue-engineered
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L SKIn options Researchers have identified

the proteins that help
initiate limb formation in
Three-dimensional animal embryo development
bioprinting is being used to and are working toward
heal bone defects and create regenerating human limbs
bone tissue substitutes. lost to injury or disease.!?
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Policy Issues

A 2023 U.S. GAO assessment of regenerative medicine technologies and applications made several
policy-related suggestions:'*

Invest in standards development: While Improve manufacturing at scale:
challenging, this could encourage innovation, Increasing consistency in starting
increase product safety and reliability, accelerate materials could help accelerate
regulatory review, and decrease costs. manufacturing by reducing

Increase interactions between regulatory variation in input materials
experts and companies: Uncertainty about and also reduce the risk of
which regulatory pathway is most appropriate failure during product

for emerging technologies and treatments and development.

staffing shortages at the FDA have created a

difficult regulatory environment.
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