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Extracellular vesicles (EVs) have emerged as critical mediators
of biological processes, including cellular communication and
have great potential as biomarkers and medicinal therapeutics
for human health. EVs may also be used in veterinary settings,
cosmeceuticals (skin regeneration and anti-ageing), functional
foods and nutraceuticals (EVs from plants, milk or probiotics),
agricultural applications (to improve crop resistance or soil
health), and environmental biotechnology for non-agriculture
applications (EVs as bio-nanocarriers for bioremediation or bio-
sensing). Both academic spin-outs and larger established compa-
nies are working towards bringing EV-based products to market.
However, despite this growing interest, significant challenges
hinder the full-scale translation of these discoveries into industry
and society. To help address challenges in EV translation, the

International Society for Extracellular Vesicles (ISEV) established
the Translation, Regulation and Advocacy Committee (ISEV-
TRA) in 2024. The ISEV-TRA aims to create an environment that
facilitates evidence-based and robust translation of EV research,
complementing other ISEV initiatives such as the Regulatory
Affairs and Clinical Use of EV-based Therapeutics Task Force.
ISEV-TRA is composed of experts from academia, industry
and consultancy, as well as individuals with regulatory and
translational experience, ensuring a balanced representation of
perspectives and expertise across the EV value chain. ISEV-
TRA seeks to identify key gaps and engage stakeholders across
the entire value chain, laying the foundation for a comprehen-
sive, unified innovation management, validation and regulatory
framework, along with pursuing strategic advocacy.
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A major obstacle in EV translational research is the reluctance
of industry to invest in EV-based technologies, largely due to
unresolved regulatory and scientific gaps. Another obstacle can
be limited knowledge on how EVs might be directly relevant
for the mechanism at the heart of disease-driving or disease-
resistance processes. To overcome this barrier, it will be essential
to generate robust evidence that clearly demonstrates the com-
petitive advantage of EV-based products compared with existing
market alternatives with similar applications. Academia faces
persistent challenges, including the biological complexity of
EVs, lack of standardised and fit-for-purpose separation and
characterisation methods, and insufficient implementation of
quality management systems (QMS), all of which contribute to
reproducibility issues that are critical for translational approval.
To strengthen credibility and accelerate progress, EV research and
development must be conducted under robust QMS frameworks
that embed documentation, traceability and quality controls from
the outset. On the industry side, significant hurdles remain in
scaling up manufacturing under good manufacturing practice
(GMP) conditions and navigating regulatory uncertainty, as EV-
based therapies do not fit neatly into existing biologic or gene
therapy categories, unlike more established products such as cell-
free DNA diagnostics, monoclonal antibodies or gene therapies.
Limited understanding of EV pharmacokinetics and safety fur-
ther complicates progress, underscoring the need for rigorous
preclinical and clinical evaluation. In diagnostics, prognostics
and monitoring, assays must be fit-for-purpose, meaning they can
be reliably implemented in routine pathology laboratories. Rig-
orous analytical validation is required to ensure reproducibility
and compliance with good laboratory practice (GLP) or Clinical
& Laboratory Standards Institute (CLSI) guidelines. At the same
time, regulatory bodies continue to face difficulties in defining
clear safety and efficacy criteria for EV-based technologies.
Additionally, inconsistent regulations across countries hinder
confidence, investment and commercialisation. While all sectors
agree on the need for improved standardisation, quality control,
and regulatory clarity, overcoming these challenges will require
multidisciplinary collaboration and robust guidelines to advance
EV technologies from research to practical application.

As afirst step in mapping the current landscape of knowledge and
interest in EV translation, ISEV-TRA invited the EV community
members, from a diverse cross-section of researchers and industry
professionals to complete a survey. Despite the size limitations,
as respondents represented only around 5% of ISEV’s >2000
members, the survey results have allowed ISEV-TRA to highlight
common challenges, emerging priorities and unmet needs in
EV translation (10.1101/2025.10.31.685739). The survey revealed a
strong cross-sector demand for structured resources to support
EV translational research, underscoring a potential role for ISEV-
TRA in leading and advocating for new initiatives. High-priority
needs include the development of a clear checklist for product
translation and regular reports on the EV marketplace and
commercialisation progress. Academia places particular empha-
sis on foundational guidance and consistent updates, while
industry and dual-affiliated respondents prioritise information
on regulatory approvals, patents and clinical trial data, reflecting
their focus on practical application and compliance. Notably,
dual-affiliated individuals express the strongest interest in expert
insights on emerging EV opportunities, highlighting their unique
position at the interface of research and commercialisation.

However, overall, the core challenge lies in understanding why
EVs have yet to translate into commercial products, despite
promising preclinical studies, numerous trials and substantial
investment in the past 10 years. Most EV clinical trials to date
have been small, investigator-sponsored studies that never fully
entered the mainstream regulatory pipeline of the FDA and
EMA mainly. Consequently, even in 2025, EV therapies are
viewed with scepticism by institutional investors and industry
partners, with many companies struggling to secure funding or
strategic partnerships. Thus, a central question remains: Are EV
therapeutics still a viable investment in 2025? If not, why, and
what evidence or innovation could change that? To address this, it
is essential to examine honest, real-world case studies that reveal
what went wrong in translation and market viability. Addressing
these questions through case studies and insights from opinion
leaders will provide valuable guidance for both academic and
industry stakeholders.

Therefore, ISEV-TRA will leverage a focused symposium,
ISEV x Pharma Connect Symposium, dedicated to addressing
why EVs have struggled to reach the market despite substantial
scientific and financial investment. The event will emphasise
real-world case studies that examine barriers to translation and
market viability, aiming to provide actionable insights for both
academia and industry. The symposium will feature four targeted
sessions, each designed to genuinely bridge the gap between EV
science and real-world translation:

1. From Mechanism to Product Definition—This session
will explore how to define an EV-based product from the
earliest stages by linking biological function to therapeutic
potential. Discussions will focus on identifying the active
component (API) and clarifying the mechanism of action
(MoA) for EV products, to establish relevant potency assays
and preclinical models that can predict clinical efficacy.

2. Manufacturing and Analytical Strategies—Addressing
practical aspects of EV production and characterisation, this
session will highlight scalable manufacturing approaches,
quality control metrics, analytical tools and emerging tech-
nologies required for reproducibility and compliance. It
will also serve as a platform for industry engagement and
sponsorship, bringing forward perspectives from technology
providers and manufacturers.

3. Regulatory and Clinical Translation Lessons—This ses-
sion will showcase the real regulatory and clinical case stud-
ies, highlighting both successes and challenges encountered
by EV-based therapeutics. Comparative insights from other
biologic modalities (e.g., cell and gene therapies) will be used
to benchmark progress and outline regulatory expectations
for safety, potency and consistency.

4. Investment and Partnership Ecosystem Roundtable—
A candid, case-driven dialogue focused on the investment
landscape for EV technologies. This session will bring
together venture investors, pharma innovation leads, CDMO
executives, academic founders and regulatory strategists
for an open discussion to examine the current scepticism
amongst investors, discuss what evidence or innovation
could restore confidence, and identify actionable steps to
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attract sustained partnerships between academia, biotech
and pharma.

By emphasising real-life case studies and bringing together key
opinion leaders, policymakers, investors, CEOs and researchers,
the symposium aims to foster open dialogue, identify critical
bottlenecks and promote collaborative strategies that accelerate
the translation of EV research into practical, commercially viable
applications.

Concluding Remarks

With access to a vast global network of key opinion leaders,
ISEV-TRA is uniquely positioned to bridge the gap between EV
research and industry by proactively gathering and disseminating
critical information to the research community to navigate the
complexities of EV commercialisation more efficiently. In the
longer term, this may include providing resources such as market
reports, regulatory guidelines and commercialisation strategies
to equip researchers and industry professionals with up-to-date,
practical knowledge. Beyond knowledge sharing, the committee
intends to contribute to the development of tools that can assist
with legislation, regulation and advocacy, positioning ISEV-TRA
not only as a facilitator but also as a necessary driving force
for translation. A key goal will be the establishment of a clear
roadmap for EV product development across different application
areas, ensuring that scientific rigour, regulatory requirements,
and market feasibility are addressed in an integrated manner.

To further support translation, the ISEV-TRA plans to consoli-
date information into a dedicated database or website and host
workshops, such as the ISEV x Pharma Connect Symposium,
to address key translational challenges and foster collaborative
problem-solving. As the field evolves, additional events may be
organised to meet emerging needs. Through the creation of a
centralised platform alongside workshops, networking events,
and other knowledge resources, connecting researchers, industry
leaders and stakeholders, ISEV-TRA will enhance the visibility of
EV-based innovations, stimulate investment and accelerate their
translation into impactful real-world applications.
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