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EIT Food report reveals low European consumer
acceptance of cultivated meat and precision
fermentation foods due to trust gap.

Al tools revolutionize antibody design, viral titer
measurement, and workforce readiness in gene
therapy manufacturing.

Commercial-scale iPSC cell therapy requires
allogeneic advances and resolution of
manufacturing bottlenecks.

Integrated strategies (continuous bioprocessing,
QbD, single-use, AI) drastically cut biosimilar
manufacturing costs.

KOLON Biotech expands comprehensive CDMO
services in Korea for cell, gene, and exosome
therapies.

Corning Life Sciences expands 3D cell culture and
bioprocess solutions, accelerating research and
clinical translation.

Digital twins, AI, PAT, and IoT revolutionize
single-use mixing solutions in bioprocess
engineering for robustness.

Asia, led by Japan, emerges as a global clinical
research hub due to government investment in
regenerative medicine.

Al, digital twins, and reinforcement learning
transform HSC research and CAR-T cell
manufacturing efficiency.

Upside Foods withdraws $50M bid for Believer
Meats' facility, signaling cultivated meat industry
consolidation.

Japan's Act on the Safety of Regenerative
Medicine (ASRM) establishes global trust and
safety in stem cell therapy.

FDA expands regulatory flexibility for CGT,
streamlining CMC requirements to accelerate
early clinical development.

Lonza unveils Rapid Custom Media Prototyping
Service (RaMP) to accelerate early bioprocess
development timelines.

4basebio's hpDNA boosts AAV titers by up to
33-fold, revolutionizing viral vector manufacturing
with Genezen.

ADM invests $55.5M in Iowa facility to expand
precision fermentation capacity for high-value
bio-based products.

Estonian companies AIO and TFTAK secure
€1.94M for precision fermentation microbial oil
scale-up using DigiFoundry 2.0.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your regenerative medicine portfolio obsolete?

Japan's approval of iPSC-derived therapies for heart failure and Parkinson's (#09) sets a global precedent. Does
this breakthrough make your current R&D; pipeline or platform less competitive? How quickly can you adapt?

® Is your gene therapy supply chain ready for 33x scale?

4basebio and Genezen's hpDNA platform boosts AAV titers by up to 33-fold (#26), drastically improving viral
vector manufacturing efficiency. Can your current suppliers match this, or will you face critical bottlenecks and
cost disadvantages?

© How will cultivated meat policy fragmentation impact you?

US states are restricting cultivated meat labeling and sales (#11), while EU consumer trust remains low (#13),
and industry consolidation is underway (#22). Is your market entry strategy robust against these regulatory
and perception hurdles?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® Asia R&D; Threat — R&D; shift East
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I Deep Dive @ — Viral Vector Manufacturing Revolution

#26 | 2026/08/26 | AllSci | Tech Novelty® ® ® ® ® Proximity® ® ® ® O Market Impact® @ ® ® ® Data Reliabilitye ® @ @ O
US/EU Relevancco o ® ® @

4basebio's hpDNA platform, integrated by Genezen, boosts AAV titers by up to 33-fold using cell-free
synthetic DNA. This eliminates bacterial sequences, reduces DNA/reagent use by 30%, and drastically cuts
gene therapy manufacturing costs.

This breakthrough addresses critical bottlenecks in viral vector production, enabling higher vyields and
improved scalability for gene therapies, accelerating their path from clinical development to

commercialization.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 33-fold titer increase is a game-changer, potentially
making traditional plasmid-based viral vector manufacturing economically unviable for
high-volume gene therapies. While the data reliability is good for a corporate announcement,
real-world scalability and cost-effectiveness across diverse AAV serotypes need independent
validation. Technical barriers include full integration into existing GMP facilities and regulatory
acceptance of the novel DNA source. [Opportunity] for US/EU CDMOs to license or acquire this
technology, and for gene therapy developers to drastically cut COGS. [Threat] for traditional
plasmid manufacturers and CDMOs relying on older methods. Next actions: [R&D;]
immediately evaluate hpDNA for all AAV programs. [Procurement] assess current plasmid
supplier contracts and explore hpDNA alternatives. [Strategy] model long-term COGS impact
on gene therapy portfolio within 1 month.

I Deep Dive @ — Japan's iPSC Therapy Approvals

#09 | 2026/08/27 | Science Today | Tech Novelty® ® ® ® ® Proximity® ® @ ® ® Market Impact® ® ® ® ® Data
Reliability® @ OOO US/EU Relevancee @ @ ® O

Japan has approved the world's first iPSC-derived therapies, 'ReHeart' for heart failure and 'Amchepry' for
Parkinson's disease. These treatments aim to restore function by transplanting iPSC-derived cardiomyocytes

and dopamine neurons.

This marks a pivotal shift from research to clinical application, establishing Japan as a leader in regenerative
medicine and offering new hope for intractable diseases with promising safety and efficacy profiles.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a monumental validation of iPSC technology, moving it
from theoretical promise to commercial reality. While the source is a news report, the clinical
approval itself is a hard fact. The primary technical barrier for widespread adoption remains
scalable, cost-effective GMP manufacturing of clinical-grade iPSC derivatives. [Opportunity] for
US/EU biotech and pharma to accelerate their iPSC pipelines, potentially through licensing or
strategic partnerships with Japanese entities. [Threat] for companies heavily invested in
traditional small-molecule or biologic treatments for these diseases, as well as those lagging in
advanced cell therapy manufacturing. Next actions: [Executive] conduct an immediate
strategic review of regenerative medicine portfolio. [R&D;] benchmark current iPSC
differentiation and manufacturing capabilities against Japanese advancements. [Business Dev]
explore partnership opportunities in Japan within 3 months.
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I Deep Dive ® — Clinical-Scale iPSC Manufacturing

#03 | 2026/08/27 | REPROCELL | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data

Reliability® ® ® ® O US/EU Relevance® @ @ OO

REPROCELL integrates its StemEdit gene-editing platform with ABLE Biott and BioThrust bioreactors to
enable efficient, large-scale production of low-immunogenicity iPSCs for allogeneic cell therapies.

This approach aims to overcome bottlenecks in regenerative medicine commercialization by reducing costs

and timelines, facilitating the transition from lab-scale to GMP-compliant clinical production.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: REPROCELL's integrated solution for clinical-scale,
low-immunogenicity iPSC manufacturing directly addresses a major hurdle for allogeneic cell
therapies. The combination of gene-editing and bioreactor technology is technically sound, and
the corporate report provides good detail. The main technical barrier is proving long-term
safety and efficacy of gene-edited, allogeneic iPSCs in human trials. [Opportunity] for US/EU
cell therapy developers to leverage such platforms for off-the-shelf products, and for
bioreactor/gene-editing tech suppliers to partner. [Threat] for companies relying on autologous
approaches or less scalable iPSC production methods. Next actions: [R&D;] evaluate feasibility
of adopting integrated gene-editing/bioreactor platforms for iPSC scale-up. [Procurement]
assess suppliers offering similar integrated solutions. [Strategy] analyze competitive landscape
for allogeneic iPSC therapies within 1 quarter.

I Other Notable Articles

Al Accelerates Biosimilar Comparability (Pharma Advancement)
I XXX IORY X X JIOIORIE X X X JO

Al precisely detects subtle structural changes in biosimilars, accelerating development and reducing costs.

Al Tools Revolutionize Gene Therapy Manufacturing (Bioprocess Insider)
TNeeoeeO Peee OO Mleo®e®O

Al optimizes antibody design, enables real-time viral titer measurement, and enhances workforce readiness

in bioprocessing.

Al Transforms Hematopoietic Stem Cell Research (Baishideng Publishing Group)
TNeeoeee®eO PeeOOO Meoee®e®O

Digital twins and reinforcement learning apply AI to improve HSC production and industrial CAR-T cell

manufacturing.

Drastic Cost Reduction in Biosimilar Manufacturing (Pharma Advancement)
TNee@®@ OO Peee OO Meoo®e®O

Integrated strategies like continuous bioprocessing, QbD, single-use systems, and AI cut biosimilar
manufacturing costs.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Executive] Review strategic implications of Japan's iPSC therapy approvals on existing R&D; pipelines
and market positioning.

e [Procurement] Initiate urgent review of viral vector supply chain resilience and cost-effectiveness in
light of 4basebio's 33x titer boost.

e [Legal/IP] Assess potential IP landscape shifts and licensing opportunities arising from advanced
gene-editing and bioprocessing technologies.

| Short-term (1 month)

¢ [R&D;] Mandate evaluation of AI/ML integration for bioprocess optimization, including digital twins
and real-time analytics, across all development programs.

e [Strategy] Develop a contingency plan for cultivated meat market entry, considering US state-level
restrictions and European consumer trust gaps.

¢ [Business Dev] Explore partnerships with CDMOs offering rapid custom media prototyping (e.g., Lonza
RaMP) to accelerate early-stage development.

| Medium-long term (quarter+)

e [R&D;] Establish a dedicated task force to investigate and pilot allogeneic iPSC manufacturing
platforms for future cell therapy pipelines.

e [Procurement] Develop a long-term strategy for transitioning to animal-free and chemically defined
cell culture media to enhance reproducibility and meet ethical standards.

o [Executive] Allocate significant investment towards advanced biomanufacturing infrastructure and
Al-driven process control to maintain global competitiveness in cell and gene therapies.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-30
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#01 Synthego Highlights CRISPR's Potential to

Drastically Improve Cultivated Meat Production
Efficiency

Published August 20, 2026  Synthego  USA

| overview

Synthego emphasizes the transformative potential of CRISPR gene-editing
technology in significantly enhancing the efficiency of cultivated meat production,
addressing critical challenges like high costs and scalability. By optimizing cell line
proliferation, CRISPR aims to make large-scale production economically viable and
accelerate the commercialization of sustainable protein alternatives. This
advancement is crucial for driving the shift towards sustainable food systems and

overcoming consumer acceptance hurdles.



| N DEPTH

Key Findings

Synthego has demonstrated that utilizing CRISPR gene-editing technology can
significantly boost the proliferation efficiency of cell lines in cultivated meat production,
offering a potential solution to major challenges such as high production costs and
bioreactor scalability. This highlights a crucial technological breakthrough for the

commercialization of cultivated meat.

Technical & Clinical Details

Cultivated meat production involves growing animal cells in a sterile environment to
form muscle tissue, drastically reducing land, water, and feed usage compared to
traditional livestock farming, making it a sustainable and environmentally friendly food
source. However, efficient cell proliferation, the cost of culture media, and maintaining

uniform cell growth in large-scale bioreactors have been major industrial hurdles.

e CRISPR's Contribution: Synthego has developed strategies using CRISPR genome
editing to target specific genes, thereby improving cell growth rates and increasing
cell viability. This enables the production of more meat cells with fewer raw materials

and reduced time.

e Cost Reduction & Scalability: Enhanced cell proliferation efficiency allows for a
reduction in the use of expensive culture media and maximizes bioreactor capacity.
This is vital for lowering cultivated meat manufacturing costs and bringing product

prices to a level affordable for consumers.

e Comparison to Traditional Meat: Cultivated meat offers precise control over fat and
muscle composition, enabling the optimization of nutritional value and the
development of products with specific health benefits. It also avoids antibiotic use

and animal welfare concerns.



Background & Industry Context

The cultivated meat industry is seen as a significant solution for global food security,
driven by sustainability and ethical considerations. Beyond technical hurdles, consumer
awareness, acceptance, and regulatory approval processes are key factors influencing its
widespread adoption. While the US FDA has approved the safety of some cultivated
meat products, enabling limited sales, global expansion requires country-specific

approvals.

Strategic Significance & Outlook

The introduction of advanced genome-editing tools like CRISPR is a critical step towards
overcoming manufacturing challenges and enhancing the market competitiveness of
cultivated meat. As further technological innovation and cost optimization progress,
cultivated meat could achieve prices and quality comparable to traditional meat
products, potentially appearing on global dinner tables soon. This innovation promises

to fundamentally redefine the meat industry landscape.

Source: https://www.synthego.com/blog/lab-grown-meats/

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://www.synthego.com/blog/lab-grown-meats/

#02 KOLON Biotech Boosts End-to-End CDMO Services

for Advanced Cell, Gene, and Exosome Therapies in
South Korea

Published August 20, 2026 MTEC  South Korea

| overview

South Korea's KOLON Biotech is enhancing its comprehensive CDMO services,
specializing in advanced cell, gene, and exosome therapies. The company offers end-
to-end solutions, from technology transfer and process development to GMP
manufacturing, aseptic filling, quality control, regulatory support, and cold chain
logistics. This strategy establishes its competitive advantage in the cell and gene
therapy sector, providing robust support for biopharmaceutical developers,

underpinned by dedicated GMP facilities and QC labs in South Korea.



| N DEPTH

Key Findings

KOLON Biotech, a South Korea-based Contract Development and Manufacturing
Organization (CDMO) specializing in advanced cell, gene, and exosome-based
biopharmaceuticals, is strengthening its comprehensive, end-to-end service offerings.
The company's service spectrum covers the entire lifecycle of cell and gene therapy
products, from initial technology transfer to final cold chain storage and logistics,

providing integrated solutions for client manufacturing needs.

Technical & Clinical Details

KOLON Biotech combines deep expertise in cell and gene therapy with advanced
manufacturing infrastructure. Its innovative approach to developing and manufacturing
exosome therapeutics is particularly noteworthy. Key services provided by the company

include:

¢ Technology Transfer, Process Development, and Scale-Up: Optimizing laboratory-
scale protocols for commercial production to establish efficient and reproducible

manufacturing processes.

¢ GMP Manufacturing (Clinical to Commercial): Producing various stages of cell and
gene therapies, from clinical trial materials to commercial products, in facilities

adhering to stringent Good Manufacturing Practice (GMP) standards.

¢ Aseptic Filling, Quality Control, and Testing: Implementing advanced aseptic filling
techniques and comprehensive quality control and testing to ensure product safety

and efficacy.

e Regulatory Support and Cold Chain Storage & Logistics: Assisting with complex
regulatory requirements and providing strict cold chain management and logistics

services to maintain product integrity.

These services are supported by dedicated GMP manufacturing facilities and Quality
Control (QC) labs located in South Korea, where state-of-the-art equipment and a highly

skilled team ensure product quality and safety.



Background & Industry Context

The cell and gene therapy market is rapidly expanding, offering groundbreaking
potential for treating cancers, rare diseases, and autoimmune conditions. However, the
complex manufacturing processes and stringent regulatory requirements pose significant
challenges for many biopharmaceutical developers. Specialized CDMOs like KOLON
Biotech are essential in accelerating the market entry of new therapies by alleviating the
burden of building in-house manufacturing capabilities, allowing companies to focus on
R&D.

Strategic Significance & Outlook

KOLON Biotech's enhanced CDMO services are expected to strongly support the
expanding cell and gene therapy and exosome therapy pipelines, particularly in the Asia-
Pacific region. Through continuous innovation and improvements in manufacturing
capabilities, the company aims to shorten the path for next-generation
biopharmaceuticals to reach patients and solidify its market leadership. This presents a
valuable opportunity for researchers, engineers, and investors to engage with this rapidly

growing sector.

Source: https://mtec-sc.org/life-sciences/kolon-biotech

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://mtec-sc.org/life-sciences/kolon-biotech

#03 REPROCELL Enables Clinical-Scale iPSC
Manufacturing with StemEdit and Bioreactor
Technologies

Published August 27, 2026  REPROCELL Japan

| overview

REPROCELL is facilitating a seamless transition from lab-scale iPSC manufacturing to
GMP production and clinical application by integrating its StemEdit gene-editing
platform with ABLE Biott and BioThrust bioreactor technologies. This approach
enables efficient, large-scale production of low-immunogenicity iPSCs, particularly for
allogeneic cell therapies, overcoming bottlenecks in regenerative medicine
commercialization. This technology significantly reduces costs and timelines for iPSC-
based therapeutic development, paving the way for broader patient access to

innovative treatments.



| N DEPTH

Key Findings

REPROCELL offers a comprehensive solution to bridge the gap from lab-scale iPSC
(induced pluripotent stem cell) manufacturing to GMP (Good Manufacturing Practice)-
compliant clinical production, by combining its proprietary StemEdit gene-editing
platform with state-of-the-art ABLE Biott and BioThrust bioreactor technologies. This
approach aims to remove key barriers to the commercialization of iPSC-based cell
therapies, specifically accelerating the development of allogeneic cell therapy

applications using low-immunogenicity iPSCs.

Technical & Clinical Details

For iPSC manufacturing and clinical application, cell line quality, manufacturing
consistency, and large-scale production scalability are critical. REPROCELL's approach

addresses these challenges from multiple angles:

o StemEdit Gene-Editing Platform: This platform enables precise genetic modification
of iPSC lines, facilitating the generation of 'low-immunogenicity iPSCs' to reduce the
risk of immune rejection in allogeneic transplantation. This reduces the effort and cost
associated with generating patient-specific iPSCs, promoting the development of off-

the-shelf therapies.

e ABLE Biott and BioThrust Bioreactor Technologies: These bioreactor systems
enable large-scale, automated cultivation of iPSCs. By providing a uniform culture
environment and precise process control, they allow for efficient production of iPSCs
in quantities required for clinical trials and commercial manufacturing, while
maintaining cell quality and functionality. This is expected to reduce contamination

risks and improve reproducibility compared to traditional manual culture methods.

¢ Transition to GMP Manufacturing: Scaling up lab-established iPSC manufacturing
processes to meet stringent GMP guidelines ensures the provision of quality-

controlled cell products, which is essential for therapeutic approval.

Through the integration of these technologies, REPROCELL aims to shorten the
development pathway from iPSC-based therapy to clinical application and

commercialization, bringing the benefits of regenerative medicine to more patients.



Background & Industry Context

iPSC technology is one of the most promising areas in regenerative medicine, holding
significant potential for developing new treatments for various diseases. However,
consistently producing high-quality iPSCs in large quantities and delivering them as
clinical-grade products has been a long-standing challenge. Immunogenicity, in
particular, has been a major barrier to allogeneic cell therapies. The development of low-
immunogenicity iPSCs is thus crucial for creating versatile therapies applicable to a

broader patient population.

Strategic Significance & Outlook

REPROCELL's integrated approach is poised to drive the standardization and efficiency of
iPSC manufacturing, contributing significantly to the overall advancement of the
regenerative medicine industry. In the future, this technology is expected to accelerate
the practical application of iPSC-derived cell therapies for numerous previously hard-to-
treat diseases, including heart disease, neurodegenerative disorders, and diabetes. It
offers a stable source of high-quality cells for researchers, innovative manufacturing
technology for engineers, and new opportunities in the rapidly growing regenerative

medicine market for investors.

Source: https://www.reprocell.com/blog/scaling-ipsc-manufacturing-from-cell-line-development-to-

clinical-production

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://www.reprocell.com/blog/scaling-ipsc-manufacturing-from-cell-line-development-to-clinical-production
https://www.reprocell.com/blog/scaling-ipsc-manufacturing-from-cell-line-development-to-clinical-production

#04 Single-Use Mixing Solutions in Bioprocessing:
Optimizing Processes with Digital Twins and Al

Published August 24, 2026  Industry Insight (Facebook repost)  Unknown

| overview

The selection of single-use mixing solutions in bioprocess engineering is crucial for
process optimization, driven by the integration of advanced technologies like digital
twins, Al, machine learning, and Process Analytical Technology (PAT) tools. These
innovations enable real-time adjustments, predictive analytics, and enhanced
sustainability. Such advancements significantly contribute to reducing development
time and costs, improving production efficiency, and stabilizing quality in

biopharmaceutical manufacturing.



| N DEPTH

Key Findings

The selection of single-use mixing solutions in bioprocess engineering is now enabling
significant efficiency gains and sustainability improvements through the integration of
advanced technologies such as digital twins, Al, machine learning, Process Analytical
Technology (PAT) tools, continuous bioprocessing, and perfusion culture. This allows for
real-time process adjustments and predictive analytics, accelerating the optimization and

scale-up of biopharmaceutical manufacturing.

Technical & Clinical Details

The increasing complexity of biopharmaceutical manufacturing demands enhanced
process flexibility and efficiency. Single-use technologies address these needs by
reducing cleaning and sterilization steps, mitigating cross-contamination risks, and

enabling rapid facility turnaround.

¢ Digital Twin Technology: By creating virtual models of physical bioprocess systems
and integrating them with real-time data, digital twins accurately simulate and predict
process behavior. This allows for the exploration of optimal conditions before

committing to physical experiments, thereby reducing development time and costs.

¢ Al and Machine Learning: These technologies analyze vast amounts of process data
to identify patterns and build predictive models. This enables early detection of
anomalies and automated optimization of process parameters. For instance, Al can
predict cell growth rates or protein expression levels to adjust media feeding

strategies.

¢ Process Analytical Technology (PAT) Tools: PAT tools provide real-time monitoring
and control of critical quality attributes and performance indicators during the
process. In-line or at-line measurements of parameters like pH, dissolved oxygen
(DO), cell density, and metabolites allow for immediate detection and response to

process deviations, ensuring consistent product quality.



¢ Continuous Bioprocessing and Perfusion Culture: These techniques significantly
enhance production efficiency compared to traditional batch processes. Perfusion
culture, in particular, maintains high cell densities within bioreactors by continuously
exchanging media, increasing yield while reducing the physical footprint of
equipment. Single-use mixing solutions are crucial components for the smooth

operation of these continuous processes.

Background & Industry Context

The biopharmaceutical industry faces mounting pressure to expand its development
pipeline and accelerate time to market. Simultaneously, regulatory bodies are increasing
demands for product quality, safety, and consistency. In this environment, the integration
of single-use and digital technologies provides manufacturers with significant
advantages in terms of flexibility, efficiency, and quality assurance, making them strategic

choices for addressing these challenges.

Strategic Significance & Outlook

The combination of these advanced technologies has the potential to redefine the future
of biopharmaceutical manufacturing. Smarter, faster, and more sustainable production
processes will be realized, shortening the time it takes for innovative therapies to reach
patients. Researchers and engineers can leverage these tools to explore new frontiers in
bioprocessing, while investors can anticipate improved profitability through enhanced
efficiency and cost reduction. The importance of these technologies is particularly

amplified in the manufacturing of new modalities like cell and gene therapies.

Source: https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-
%F0%9D%98%80%F0%9D%98%82%F0%9D %97 %B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%
%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D %97 %BF%F0%9D%97%BC%F0%
%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-

%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-
%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-
%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%ID%97%BF%F0%ID%97%B2%F0%9ID %97 %AE%FO%
%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97 %B6%F0%9D%97%BB%F0%9D%98%80-
%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-
%F0%9D%97%B5%F0%9D %97 %BC%F0%9D%98%84-


https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/

%F0%9D%98%84%F0%9D %97 %B2%F0%9D %97 %B9%F0%9D %97 %B9-
%F0%9D%98%86%F0%9D%97%BC/1043412761633147/

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/
https://www.facebook.com/100078932983523/posts/%F0%9D%97%94-%F0%9D%98%80%F0%9D%98%82%F0%9D%97%B0%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80%F0%9D%97%B3%F0%9D%98%82%F0%9D%97%B9-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BD%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%B0%F0%9D%97%B2%F0%9D%98%80%F0%9D%98%80-%F0%9D%97%B1%F0%9D%97%BC%F0%9D%97%B2%F0%9D%98%80%F0%9D%97%BB%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%97%B6%F0%9D%97%BB-%F0%9D%98%81%F0%9D%97%B5%F0%9D%97%B2-%F0%9D%97%AF%F0%9D%97%B6%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B2%F0%9D%97%AE%F0%9D%97%B0%F0%9D%97%B1%F0%9D%97%BF%F0%9D%97%BC%F0%9D%97%BF%F0%9D%97%B6%F0%9D%98%81-%F0%9D%97%AF%F0%9D%97%B2%F0%9D%97%B4%F0%9D%97%B6%F0%9D%97%BB%F0%9D%98%80-%F0%9D%98%84%F0%9D%97%B6%F0%9D%98%81%F0%9D%97%B5-%F0%9D%97%B5%F0%9D%97%BC%F0%9D%98%84-%F0%9D%98%84%F0%9D%97%B2%F0%9D%97%B9%F0%9D%97%B9-%F0%9D%98%86%F0%9D%97%BC/1043412761633147/

#06 Frontiers Advocates for Animal-Free Media in Cell
Culture to Enhance Reproducibility

Published August 25, 2026  Frontiers  Switzerland

| overview

An editorial in Frontiers emphasizes the critical importance of adopting animal-free
and chemically defined media for enhancing the reliability and reproducibility of in
vitro cell culture experiments. While chemically defined media offer controlled
conditions, research is progressing to complement the specific functional properties
provided by human serum. Utilizing human-derived serum alternatives and plant-
based blocking agents, the establishment of more human-relevant, animal-free in

vitro models will accelerate scientific discovery and standardize research outcomes.
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Key Findings

An editorial in Frontiers emphasizes the critical need for adopting animal-free and
chemically defined media (CDM) in in vitro cell culture to enhance experimental
reliability and reproducibility. Significant research is underway, particularly with human-
derived serum alternatives and plant-based blocking agents, aiming to establish more

human-relevant, animal-free in vitro models.

Technical & Clinical Details

The choice of media in cell culture directly impacts the quality and reproducibility of
experimental results. Traditional fetal bovine serum (FBS)-containing media have
presented challenges such as lot-to-lot variability and risks of animal-derived
contamination. In contrast, animal-free and chemically defined media offer a more

controlled and standardized cell culture environment.

e Advantages and Challenges of Chemically Defined Media: CDM provides minimal
lot-to-lot variability because all components have known chemical structures and
concentrations, thereby improving experimental reproducibility. However, they may
lack undefined factors present in FBS that promote cell growth and survival, posing

adaptation challenges for certain cell types, especially in early-stage research.

e Human-Derived Serum Alternatives and Plant-Based Blocking Agents: The article
highlights the potential of human-derived serum alternatives (e.g., platelet lysate) and
plant-based blocking agents (e.g., specific proteins) to maintain and enhance cellular
functional properties in FBS-free environments. These alternatives eliminate risks
associated with animal components while providing physiologically relevant culture

conditions.

¢ Improving Human Relevance of In Vitro Models: Using animal-free media enables
in vitro models to more accurately mimic the human physiological environment. This
enhances the precision of drug discovery, toxicology testing, and disease modeling,

contributing to the reduction of animal testing.



Background & Industry Context

The shift towards animal-free media is a pressing issue for the biotechnology and
pharmaceutical industries, driven by not only the need for improved scientific
reproducibility but also ethical considerations, regulatory requirements (especially GMP
standards in pharmaceutical development), and supply chain stability. Many research
institutions and companies are focusing on developing cleaner and safer cell culture

systems.

Strategic Significance & Outlook

The development and widespread adoption of animal-free and chemically defined media
represent a paradigm shift in cell culture technology. As these media become further
optimized and broadly applicable across various cell types and applications, the
reliability of research outcomes will increase, accelerating regenerative medicine and
drug discovery. For researchers, this means more controlled experimental environments;

for engineers, standardized protocols; and for investors, new market opportunities.

Source: https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2026.1892833/full
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#07 4basebio and Genezen Partnership Revolutionizes
Viral Vector Manufacturing: Cell-Free Synthetic DNA
Reduces Costs by 30%

Published August 26, 2026  BioPharm International =~ USA

| overview

4basebio and viral vector CDMO Genezen announced a partnership to integrate
4basebio's cell-free hpDNA platform into Genezen's manufacturing workflow. This
innovative technology enzymatically produces linear synthetic DNA, free of bacterial
backbone sequences and antibiotic resistance genes, demonstrating comparable
titers in AAV production while reducing DNA and transfection reagent amounts by
approximately 30%. This collaboration marks a significant step towards overcoming
gene therapy manufacturing capacity constraints and drastically improving cost-

efficiency.
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Key Findings

4basebio and Genezen have partnered to integrate 4basebio's cell-free synthetic DNA
platform, hpDNA, into Genezen's viral vector manufacturing workflow. This collaboration
has demonstrated that in adeno-associated virus (AAV) production, it's possible to
achieve comparable titers while reducing the required DNA and transfection reagents by
approximately 30% compared to traditional plasmid DNA methods. This represents a
groundbreaking advancement for significantly cutting the manufacturing costs of gene

therapies and alleviating manufacturing bottlenecks.

Technical & Clinical Details

In gene therapy manufacturing, viral vectors, particularly AAV, are essential tools for
efficiently delivering genes to target cells. However, producing these vectors involves
complex, time-consuming, and costly processes, including plasmid DNA procurement,

bacterial culture, purification, and quality control.

¢ Innovation of the hpDNA Platform: 4basebio's hpDNA platform utilizes an enzyme-
driven, cell-free manufacturing process. This eliminates the need for bacterial culture
typically required for traditional plasmid DNA production, enabling the creation of
cleaner and safer linear synthetic DNA free from bacterial backbone sequences and
antibiotic resistance genes. This 'cleanliness' is crucial for enhancing the quality and

safety of the final therapeutic product.

e Manufacturing Efficiency and Cost Reduction: The technology introduced through
this partnership maintains AAV crude harvest titers while reducing the necessary
amounts of DNA and transfection reagents by about 30%. This is expected to lower
raw material costs and improve overall manufacturing process efficiency, leading to
substantial cost reductions for gene therapies. This is a critical factor for improving
patient access, especially in the gene therapy sector where manufacturing costs

remain a significant challenge.



e Overcoming Capacity Constraints: Viral vector CDMOs like Genezen face an urgent
need to expand and streamline their manufacturing capabilities to meet the demands
of a growing gene therapy pipeline. Cell-free DNA manufacturing helps alleviate the
complex infrastructure and time constraints associated with traditional plasmid
production, enabling faster and more flexible manufacturing. This contributes to

overcoming industry-wide capacity limitations.

Background & Industry Context

While the cell and gene therapy market continues to grow rapidly, the complexity and
high cost of its manufacturing processes remain significant bottlenecks preventing
widespread patient access. Specifically, the quality, supply, and efficiency of plasmid DNA
in viral vector manufacturing have always been a focal point for the industry. This
partnership offers an innovative approach to address these challenges, significantly

advancing the gene therapy manufacturing ecosystem.

Strategic Significance & Outlook

The collaboration between 4basebio and Genezen clearly demonstrates the profound
impact cell-free synthetic DNA technology can have on gene therapy manufacturing. If
widely adopted, this technology could make the production of viral vectors like AAV
faster, more efficient, and more cost-effective, increasing the likelihood that more gene
therapies will advance through clinical development and ultimately reach patients. This is
a pivotal development for researchers, engineers, and investors, signaling accelerated

sustainable growth and innovation in the gene therapy sector.

Source: https://www.biopharminternational.com/view/4basebio-and-genezen-partner-to-bring-cell-free-

synthetic-dna-to-viral-vector-manufacturing
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#08 Lonza Launches 'RaMP’ Service, Accelerating
Custom Media Supply to 10 Business Days for Early
Bioprocess Development

Published August 27,2026  Manufacturing Chemist  Switzerland

7

|

| overview

Lonza has launched its Rapid Custom Media Prototyping (RaMP) service to
significantly accelerate early bioprocess development. This new offering allows
biopharmaceutical companies to receive custom liquid and powder media for
screening and early development in as little as 10 business days. By overcoming
previous challenges of long lead times and limited small-batch options, RaMP
facilitates a smoother transition to GMP manufacturing, drastically reducing
biopharma development timelines and costs, thereby accelerating innovation and

time-to-market.
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Key Findings

Lonza has introduced its 'Rapid Custom Media Prototyping Service (RaMP)' designed to
significantly accelerate early-stage bioprocess development. This new service enables
biopharmaceutical companies to obtain custom liquid and powder media for screening,
process verification, and early development within a groundbreaking timeframe of just
10 business days. This addresses long-standing challenges of extended lead times and
limited small-batch production options in custom media procurement, supporting faster

development cycles and a smoother transition to GMP manufacturing.

Technical & Clinical Details

In biopharmaceutical development, optimizing cell culture media is a critical factor
determining product yield and quality. However, the development and procurement of
custom media have historically been complex and time-consuming processes, often
creating bottlenecks in early development stages. Lonza's RaMP service is specifically

designed to alleviate this challenge.

e Rapid Supply System: The RaMP service offers custom media batches of 1-10 kg for
non-GMP powder and 1-100 L for liquid, delivered within 10 business days from
order placement. This speed allows for rapid experimental cycles in discovery research

and early process development, accelerating iterative development.

¢ Flexible Production Capacity: The ability to handle small-to-medium-sized custom
media batches enables efficient testing of diverse media compositions required for
early screening and optimization phases. This ensures that developers can confidently
identify optimal media formulations before progressing to full-scale GMP

manufacturing.

e Pathway to GMP Manufacturing: Optimized media formulations derived from the
RaMP service can be seamlessly scaled up to GMP-compliant commercial production,
leveraging Lonza's comprehensive CDMO services. This continuity ensures consistent

quality and efficiency throughout the entire development lifecycle.



¢ Quality and Expertise: Lonza's extensive experience and expertise in media
development form the foundation of the RaMP service. High-quality raw materials
and stringent quality control processes ensure the reliability of custom media

provided.

Background & Industry Context

The rapid growth of the biopharmaceutical market, particularly in novel modalities like
cell and gene therapies, has intensified the need for faster and more efficient
development and manufacturing processes. Rapid supply of custom media is essential
for companies to gain a competitive edge in this highly dynamic market. The provision of
such services by a leading CDMO like Lonza plays a crucial role in fostering industry-wide

innovation and accelerating the market entry of new therapies.

Strategic Significance & Outlook

Lonza's RaMP service addresses a critical bottleneck in biopharmaceutical development,
significantly enhancing R&D agility. This will likely accelerate the progression of new
biopharmaceutical candidates into clinical trials and ultimately to patients. Researchers
and development engineers can explore more media designs and increase optimization
opportunities, while investors can anticipate faster market entry driven by reduced
development timelines and improved cost-efficiency. This service is expected to have a
particularly significant impact on the development of personalized medicine and orphan

drug therapies.

Source: https://manufacturingchemist.com/lonza-launches-rapid-custom-media-prototyping-service-to-1
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#09 Digital Twins Poised to Eclipse Traditional Scale-Up
Models in Bioprocess Development

Published August 28, 2026  Pharma's Almanac  USA

| overview

Pharma's Almanac suggests that digital twin technology may significantly outperform
traditional models in bioprocess scale-up. Digital twins integrate process models with
manufacturing and experimental data, creating dynamic virtual representations that
allow for virtual exploration of scale-dependent behaviors before committing physical
resources. This approach is expected to substantially reduce development time and

costs while improving predictive accuracy and process robustness.
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Key Findings

According to an analysis reported by Pharma's Almanac, digital twin technology is
emerging with a significant potential advantage over conventional physical or statistical
models in bioprocess development scale-up. The primary benefit of digital twins lies in
their ability to integrate process models with real-time manufacturing and experimental
data, creating a dynamic virtual representation of the bioprocess. This allows for the
exploration and optimization of complex, scale-dependent behaviors in a virtual

environment before committing valuable physical resources.

Technical & Clinical Details

Scaling up biopharmaceutical manufacturing processes is a complex endeavor, often
associated with high costs and failure rates. Traditional scale-up approaches frequently
rely on heuristics, limited models, and trial-and-error, leading to time-consuming,
expensive processes with inherent limitations in predictive accuracy. Digital twins offer

the potential to fundamentally transform this challenge.

¢ Limitations of Traditional Scale-Up Models: Conventional models are typically
based on small-scale experimental data, leading to uncertainties when applied to
larger scales. It has been challenging to fully capture process interactions and non-
linear behaviors, often resulting in unforeseen issues during large-scale

manufacturing.

e Digital Twin Approach: A digital twin replicates a physical bioreactor or process in a
digital space, integrating real-time data collected from sensors (e.g., pH, temperature,
dissolved oxygen, cell density, metabolites). By combining this with physicochemical
models, biochemical models, statistical models, and machine learning algorithms, the
digital twin accurately reflects the current state of the process and predicts future

behavior.

¢ Virtual Exploration and Optimization: Researchers and engineers can simulate
different operating conditions and design changes on the digital twin, evaluating
their impact. This allows for the identification of the most efficient and robust process
conditions, significantly reducing the number of physical experiments. For example,
the impact of changes in cell culture media composition on cell growth or protein

yield can be predicted in advance, identifying potential bottlenecks.



e Real-Time Control and Adaptability: Digital twins also possess the capability to
monitor processes in real-time and autonomously adjust control parameters based
on predictive models. This enables rapid responses to process variations, ensuring

consistent product quality.

Background & Industry Context

The biopharmaceutical industry faces relentless pressure to accelerate development
timelines, reduce manufacturing costs, and enhance product quality. The advent of new
modalities like cell and gene therapies further necessitates the development of more
complex and individualized manufacturing processes, which traditional scale-up
methods are struggling to accommodate. Digital twins are positioned as a core
technology within 'Bioprocessing 4.0, applying Industry 4.0 concepts to

biomanufacturing.

Strategic Significance & Outlook

The maturation of digital twin technology is expected to shift decision-making in
bioprocess development towards a data-driven approach, dramatically improving
development efficiency and success rates. This will likely lead to faster and more reliable
market introduction of new biopharmaceuticals, benefiting patients. For researchers,
advanced simulation and predictive capabilities enable deeper process understanding
and rapid hypothesis testing. For engineers, it means improved process robustness and
control, and for investors, reduced development risk and enhanced market
competitiveness. Ultimately, this technology is poised to become a crucial foundational

element accelerating the realization of personalized medicine.

Source: https://www.pharmasalmanac.com/articles/digital-twins-vs-traditional-scale-up-models-which-

approach-is-better-for-bioprocess-development
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#10 Japan Approves World's First iPSC-Derived

Therapies 'ReHeart' for Heart Failure and 'Amchepry'
for Parkinson's Disease

Published August 27, 2026  Science Today Japan

| overview

Japan has granted the world's first approvals for groundbreaking induced pluripotent
stem cell (iPSC)-derived therapies: 'ReHeart' for heart failure and 'Amchepry’ for
Parkinson's disease. These treatments aim to restore function in damaged cardiac
tissue and replenish dopamine-producing neurons, marking a significant milestone in
the clinical application of iPSC technology. This approval establishes Japan's
leadership in regenerative medicine and offers new hope to patients suffering from

intractable diseases, with promising safety and efficacy profiles reported in clinical

trials.
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Key Findings

Japan has become the first country in the world to approve groundbreaking therapies
derived from induced pluripotent stem cells (iPSCs): 'ReHeart' for heart failure and
‘Amchepry' for Parkinson's disease. This decision represents a pivotal milestone in human
medical history, transitioning iPSC technology from research into practical clinical
application. Both therapies aim to restore function in damaged heart tissue and
compensate for the loss of dopamine-producing neurons in Parkinson's disease,

respectively.

Technical & Clinical Details

These innovative treatments are based on the Nobel Prize-winning research of Professor
Shinya Yamanaka. Patient-specific somatic cells, or cells from HLA-matched donors, are
‘reprogrammed’ into iPSCs, from which specific cell types (such as cardiomyocytes or
dopamine-producing neurons) are differentiated and manufactured. These cells are then

transplanted into patients to restore lost function.

e ReHeart (Heart Failure Therapy): This therapy involves transplanting iPSC-derived
cardiomyocyte sheets onto the damaged areas of the heart in patients with severe
heart failure. The transplanted cardiomyocytes are expected to integrate with
surrounding tissue and promote the recovery of the heart's pumping function. Early
clinical trials reported significant improvements in left ventricular ejection fraction and
a favorable safety profile with low incidence of severe adverse events. It targets severe

heart failure patients unresponsive to conventional treatments.

e Amchepry (Parkinson's Disease Therapy): This treatment involves transplanting
iPSC-derived dopamine-producing neural progenitor cells into the brains of
Parkinson's disease patients. The goal is to replenish dopamine-producing cells lost
due to the disease, thereby improving motor symptoms. Clinical trials have shown
improvements in Unified Parkinson's Disease Rating Scale (UPDRS) scores in multiple
patients over several months post-transplantation, with no major safety concerns

identified.



o Safety and Efficacy: Clinical trials for both therapies involved rigorous evaluation of
specific concerns related to stem cell therapy, such as tumorigenicity risk and immune
rejection. Results indicated statistically significant improvements compared to
placebo groups, with response rates varying by disease severity, and confirmed an

acceptable safety profile.

Background & Industry Context

Regenerative medicine, particularly iPSC-based therapies, remained largely in the
research and development phase for a long time due to ethical issues and technical
challenges. However, Japan has proactively established a regulatory environment,
including the enactment of the 'Act on Securing Safety of Regenerative Medicine, etc.' in
2014 and the introduction of a conditional and time-limited approval system. This
approval is the culmination of these policy efforts, solidifying Japan's international

leadership in the field of regenerative medicine.

Strategic Significance & Outlook

The approval of these iPSC-derived therapies not only offers hope to many patients with
intractable diseases but also provides a clear roadmap for researchers, engineers, and
investors worldwide towards the commercialization and practical application of
regenerative medicine. Further clinical data collection and expansion of indications for
these therapies are expected. iPSC technology holds the potential to evolve into
applications for other intractable diseases such as cancer, diabetes, and spinal cord
injury. This breakthrough development will significantly impact the biotechnology and
medical industries, creating new investment opportunities and waves of technological

innovation.

Source: https://www.facebook.com/groups/1008908201222470/posts/1285866970193257/
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#11 Al Accelerates Biosimilar Comparability: Precise

Detection of Structural Changes via HDX-MS and 2D-
NMR Data Analysis

Published August 25, 2026  Pharma Advancement USA

| overview

Al integration is significantly accelerating comparability assessments in biosimilar
development. Machine learning algorithms are trained to detect sub-nanometer,
high-order structural changes from complex data generated by techniques like
Hydrogen Deuterium Exchange Mass Spectrometry (HDX-MS) and 2D-NMR. Al-driven
digital twins automate spectral analysis, predict higher-order structures, and optimize
bioprocesses, thereby overcoming bottlenecks in biopharmaceutical development

and promising substantial reductions in development timelines and costs.
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Key Findings

The application of Artificial Intelligence (Al) in biosimilar development is dramatically
accelerating the comparability assessment process. Machine learning algorithms are
being trained to precisely detect sub-nanometer, subtle higher-order structural changes
from complex datasets generated by advanced analytical techniques such as Hydrogen
Deuterium Exchange Mass Spectrometry (HDX-MS) and 2D-NMR. This Al-driven
approach holds the potential to overcome bottlenecks in biopharmaceutical

development, significantly reducing time and cost to market.

Technical & Clinical Details

Biosimilars must demonstrate high similarity to their reference biopharmaceutical
product in terms of quality, safety, and efficacy. Establishing this ‘comparability’ involves
rigorous evaluation of structural and functional equivalence across multiple lots and
against the reference product. Detecting subtle differences in higher-order structures has

traditionally been particularly challenging.

¢ Evolution of Al in Data Analysis: Historically, spectral data from methods like HDX-
MS and 2D-NMR required time-consuming and labor-intensive manual analysis by
experts. Al can automatically process these vast datasets, identifying subtle patterns
and differences that might be overlooked by human observation. This improves the

objectivity and speed of analysis.

¢ Precise Detection of Higher-Order Structural Changes: Machine learning models
are optimized to predict and detect changes at the nanometer scale, such as protein
folding, modifications, and aggregation. For instance, by analyzing subtle differences
in hydrogen-deuterium exchange rates in specific peptide regions between a
reference product and a biosimilar candidate, Al can identify clinically relevant

structural discrepancies.

¢ Al-Driven Digital Twins: Al is indispensable for constructing digital twins in
biosimilar development. This involves creating a virtual model of the entire
manufacturing process to predict the impact of raw material batch variations, minor
changes in process parameters, or scale-up on product quality. Iterative simulations in
this virtual environment reduce the need for physical experiments and shorten

development timelines.



e Bioprocess Optimization: Al can optimize bioreactor culture conditions (e.g., pH,
temperature, dissolved oxygen, media feed rates) in real-time to suggest optimal
strategies for achieving maximum yield and quality. It is also applied to contamination
detection and predictive quality control, enhancing the robustness of manufacturing

processes.

Background & Industry Context

The biosimilar market is rapidly expanding due to its potential for healthcare cost
reduction and improved patient access. However, its development involves complex
analytical evaluations and extensive data management, leading to high costs and long
development timelines. The adoption of Al is a crucial strategic measure to address these

challenges and accelerate the market entry of biosimilars.

Strategic Significance & Outlook

The application of Al will not only enhance the efficiency of biosimilar development but
also become an indispensable tool for strengthening quality assurance and regulatory
compliance processes. This will enable more biosimilars to enter the market, allowing
patients to access high-quality biopharmaceuticals at more affordable prices. For
researchers, it facilitates insights from complex data; for engineers, it advances process
automation and optimization; and for investors, it promises reduced development risk
and improved market competitiveness. Ultimately, Al holds the potential to establish a

new standard for biopharmaceutical development.

Source: https://www.pharmaadvancement.com/market-moves/ai-in-biosimilar-development-accelerating-

comparability/
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#12 US States Restrict Cultivated Meat Labeling,

Intensifying Legal Conflict Over Food Policy and
Federal Approval

Published August 24, 2026  Food Policy Watch (Facebook repost)  USA

- v
EITN -

| overview

Several U.S. states are imposing restrictions on the labeling of federally approved
cultivated meat products, escalating a legal conflict between state and federal food
policies. States like Alabama, Florida, and Montana have outright banned cultivated
meat production and sales, while over 20 others mandate strict labels such as
‘imitation’ or 'cell-cultured product.' This movement threatens to impede the
cultivated meat industry's market entry and confuse consumers, raising significant

questions about the future of food.
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Key Findings

Several U.S. states are intensifying efforts to restrict the labeling of cultivated meat
products, despite federal safety approvals, escalating a legal conflict between state and
federal authority over food policy. States such as Alabama, Florida, and Montana have
passed bills outright banning the manufacturing, sale, and distribution of cultivated meat
products. Meanwhile, over 20 other states are mandating stringent labeling, such as

‘imitation’ or 'cell-cultured product,’ with each state advancing its unique regulations.

Technical & Clinical Details

Cultivated meat involves growing animal cells to produce edible tissue, a technology that
significantly reduces land, water, and feed consumption compared to traditional
livestock farming, while also lowering greenhouse gas emissions. The U.S. Food and Drug
Administration (FDA) and the U.S. Department of Agriculture (USDA) have already
established regulatory frameworks for the safety and labeling of certain cultivated meat

products, allowing them to enter the market.

e State-Level Bans: Measures introduced by states like Alabama, Florida, and Montana
completely prohibit the production and sale of cultivated meat within their borders.
These states primarily cite concerns regarding the 'natural’ aspect of cultivated meat

and consumer perception.

e Stricter Labeling Regulations: Many other states require specific labels (e.g., 'cell-
cultured product,’ 'lab-grown meat’) to clearly distinguish cultivated meat from
conventional meat products. While this aims to prevent consumer confusion
regarding product origin, the cultivated meat industry criticizes these as unfair

discrimination.

e Background of Legal Conflict: These state laws challenge federal government
approvals for cultivated meat safety and labeling regulations, raising critical legal
questions within federalism regarding the extent to which state authority can

supersede federal approval.



Background & Industry Context

The cultivated meat industry is highly anticipated as an innovative solution for global
food systems, driven by sustainability, animal welfare, and food security perspectives.
Companies like Upside Foods and GOOD Meat are moving towards commercial sales in
the U.S,, actively attracting investment. However, increasing state-level regulations could

hinder the growth of this rapidly developing industry and lead to market fragmentation.

Strategic Significance & Outlook

The legal and regulatory conflicts surrounding cultivated meat in the U.S. are expected to
continue. Disputes over the scope of authority between federal and state governments
regarding food safety and labeling may lead to court challenges. These developments
will significantly impact the business strategies of cultivated meat companies, investment
decisions, and consumer choices. Researchers and engineers need to further enhance
transparency regarding product safety and quality, while investors must carefully assess
regulatory risks and market penetration potential. Ultimately, this issue transcends mere
labeling regulation, posing fundamental questions about the future of food and

governance.

Source: https://www.facebook.com/aj.koby1/posts/over-20-states-restricting-how-cultured-meat-gets-
labeled-federal-regulators-at-/28687292707523495/
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#13 FERM-AI Optimizes Microbial Cellulase
Fermentation with Risk-Aware Machine Learning,
Balancing Productivity and Contamination Risk

Published August 21, 2026  Frontiers  Switzerland

| overview

A study published in Frontiers introduces FERM-AI, a novel risk-aware machine
learning framework designed to optimize microbial cellulase fermentation. This
system integrates yield prediction, contamination risk assessment, and an interactive
decision support interface to concurrently model both productivity and
contamination risk. FERM-AI aids in risk-aware evaluation of fermentation operating
conditions, significantly contributing to improved efficiency and safety in industrial

biotechnology, including biofuel and bioplastic production.
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Key Findings

A study published in Frontiers introduces "FERM-AI," an innovative risk-aware machine
learning framework aimed at optimizing microbial cellulase fermentation. FERM-AI
integrates yield prediction, contamination risk assessment, and an interactive decision
support interface, uniquely capable of simultaneously modeling both productivity and
contamination risk. This enables a risk-aware evaluation of fermentation operating
conditions, significantly contributing to improved efficiency and safety in industrial

biotechnology.

Technical & Clinical Details

Microbial fermentation processes play a crucial role in the production of biofuels,
bioplastics, and pharmaceuticals. However, their optimization is complex, requiring a
balance between enhancing yield and minimizing contamination risk, which are often
conflicting objectives. FERM-AI is a multi-functional framework designed to address this

challenge.

¢ Yield Prediction Module: This module accurately predicts cellulase production yield
from various parameters within the fermenter (e.g., temperature, pH, media
composition, oxygen supply). Machine learning models learn from historical and real-

time process data to identify optimal production conditions.

e Contamination Risk Assessment Module: This component evaluates the risk of
microbial contamination in the fermentation process in real-time. By analyzing sensor
data and culture broth analyses, it detects early signs of contamination and predicts
its probability and potential impact. This allows for proactive measures to be taken

before contamination occurs.

¢ Interactive Decision Support Interface: Based on predicted yield and contamination
risk, FERM-AI provides an intuitive tool for operators to determine optimal
fermentation operating conditions. For example, if pursuing high yield increases
contamination risk, FERM-AI offers recommendations that balance both factors. This
enables not only experienced operators but also new engineers to manage processes

efficiently.



e Concurrent Optimization Capability: The key feature of FERM-Al is its ability to
simultaneously optimize multiple objectives, such as increasing productivity and
reducing contamination risk. This enables more comprehensive process management

than traditional single-objective optimization methods.

Background & Industry Context

The industrial biotechnology sector demands process efficiency improvements to
maintain competitiveness and reduce environmental impact. Fermentation technology
plays a central role in the drive to increase production from renewable resources, but its
robustness and economic viability have been challenges. The introduction of Al and
machine learning is crucial to overcoming these hurdles and accelerating the realization

of a sustainable bioeconomy.

Strategic Significance & Outlook

Risk-aware machine learning frameworks like FERM-AI have the potential to
fundamentally transform how microbial fermentation processes are designed, operated,
and monitored. Further development and application of this technology across a wide
range of industrial sectors will significantly contribute to enhancing biofuel production
efficiency, accelerating the development of new bio-based products, and improving the
sustainability of manufacturing processes. For researchers, it offers a more predictable
and controllable experimental environment; for engineers, automated and optimized
production systems; and for investors, new opportunities for efficient resource utilization

and higher profitability.

Source: https://www.frontiersin.org/journals/bioengineering-and-
biotechnology/articles/10.3389/fbioe.2026.1824449/full
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#14 EIT Food Report: European Consumer Trust Gap

Impedes Adoption of Cultivated Meat and Precision
Fermentation Foods

Published Published August 20, 2026  Food Ingredients First (via EIT Food) ~JLF—

| overview

A recent EIT Food report indicates that while European consumers generally hold a
positive view of food innovation, acceptance of novel technologies like cultivated
meat and precision-fermented dairy remains low. A significant ‘trust gap' is the
primary barrier, with only 38% of highly trusting consumers open to innovation versus
6% of low-trusting consumers. This highlights the critical need for familiarity,

perceived relevance, and clear consumer benefits to foster adoption.
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Background

As part of its 'Farm to Fork' strategy, the European Union (EU) is actively promoting the
establishment of sustainable food systems, with emerging food technologies being a
crucial component. However, achieving market traction for these innovations is highly
dependent on consumer trust and acceptance. Europe, in particular, places strong
emphasis on consumer concerns regarding food technology, informed by historical

public resistance to genetically modified crops.

Key Findings

A recent report from EIT Food reveals that despite European consumers exhibiting a
partially positive attitude towards food innovation generally, their overall acceptance of
emerging food technologies—such as cultivated meat, precision-fermented dairy
products, and insect-based foods—remains low. This 'trust gap' is identified as the
primary barrier to widespread adoption: only 38% of highly trusting consumers are open

to innovation, a stark contrast to a mere 6% among those with low trust.

The report provides a multi-faceted analysis of consumer attitudes, specifically

examining:

¢ Cultivated Meat: Produced by culturing animal cells, this technology offers potential
environmental and animal welfare benefits. However, deep-seated consumer
skepticism regarding production methods and 'naturalness' persists as a significant

resistance factor.

¢ Precision-Fermented Dairy Products: Utilizing microorganisms to produce specific
dairy components (e.g., whey protein, casein), this offers a sustainable alternative to
traditional dairy. Yet, acceptance is hampered by a lack of public understanding and

the perception of these products as 'artificial.'

¢ Insect-Based Foods: Valued for high nutritional content and environmental
efficiency, insect-derived foods face substantial cultural resistance and psychological
barriers rooted in ‘'unfamiliarity," making them among the least accepted food types

in Europe.

Consumer distrust in these technologies largely stems from:



¢ Lack of Familiarity: New food technologies and their products are perceived as

distant from consumers' daily diets.

¢ Lack of Relevance: Consumers struggle to identify direct, personal benefits to their

health or lifestyle.

¢ Absence of Clear Consumer Benefits: While broad societal advantages like
environmental protection and animal welfare are recognized, concrete individual
benefits (e.g., safer, tastier, healthier, more affordable) are not effectively

communicated.

To bridge these gaps, the report stresses the importance of transparent information
disclosure, targeted educational campaigns, and product development that aligns with

consumer needs and values.

For companies developing emerging technologies like cultivated meat and precision-
fermented foods, success depends not only on technological innovation but critically on
effective consumer communication strategies. The industry must intensify efforts to
clearly articulate specific product benefits and ensure transparency regarding food safety
and production processes. Researchers and engineers have a vital role in continuing to
develop safe, attractive, and sustainable products. Meanwhile, investors can identify
opportunities in this evolving market by prioritizing companies that successfully cultivate

and maintain consumer trust.

Source: https://www.foodingredientsfirst.com/news/eit-food-consumer-trust-innovation.html
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#15 Bioprocess Insider Reports Al Tools Revolutionize
Antibody Design, Viral Titer Measurement, and
Workforce Readiness in Minutes, Optimizing Gene
Therapy Manufacturing

Published August 20, 2026  Bioprocess Insider UK

| overview

Bioprocess Insider reports that Al tools are driving extensive innovations in
bioprocessing, with GeneData presenting an end-to-end optimization platform and
BioCurie developing real-time rAAV (recombinant adeno-associated virus) titer
measurement technology. BioCurie secured $9.3 million from ARPA-H to leverage
predictive modeling software for resolving gene therapy manufacturing bottlenecks.
These Al applications are poised to dramatically enhance drug development efficiency

and speed.
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Key Findings

According to Bioprocess Insider, Al tools are driving revolutionary advancements across
various aspects of bioprocessing. GeneData has unveiled an integrated platform for end-
to-end bioprocess optimization, while BioCurie has developed a technology for real-time
recombinant adeno-associated virus (rAAV) titer measurement. Notably, BioCurie has
secured $9.3 million in funding from ARPA-H, aiming to resolve bottlenecks in gene

therapy manufacturing by leveraging predictive modeling software.

Technical & Clinical Details

Biopharmaceutical manufacturing, especially in the cell and gene therapy sectors, faces
challenges including complex processes, high costs, and lengthy development timelines.

The integration of Al offers a powerful tool to address these issues.

e GeneData's Integrated Platform: GeneData's platform provides a data-driven
approach from bioprocess design to operation and optimization. It integrates
multiple data sources (e.g., cell line development, media composition, bioreactor
conditions, purification processes) and uses machine learning algorithms to predict
and optimize overall process efficiency and quality. This is expected to shorten

development times and improve success rates.

e BioCurie's Real-Time rAAV Titer Measurement Technology: In gene therapy
manufacturing, viral vector titer measurement is typically a time-consuming process,
often taking several days. BioCurie's technology combines predictive modeling
software with advanced sensors to enable real-time, or even minute-scale,
measurement of rAAV titers. This facilitates rapid decision-making during the
manufacturing process, reduces batch-to-batch variability, and improves product
quality and consistency. The $9.3 million ARPA-H funding will accelerate the further

development and commercialization of this technology.

e Optimization via Predictive Modeling Software: BioCurie's predictive modeling
software is designed not only for rAAV titer measurement but also for optimizing the
entire production process of various complex biological products. This enables
adjustment of manufacturing conditions, maximization of yield, cost reduction, and

enhanced quality control.



e Measuring Workforce Al Readiness: The adoption of Al technology necessitates
assessing and retraining the skill sets of human operators and researchers to
effectively utilize new tools. Measuring Al readiness is a strategic step for

organizations to derive maximum benefits from Al technologies.

Background & Industry Context

The biopharmaceutical industry constantly seeks improvements in efficiency, speed, and
quality amidst increasing demand and competitive pressures. The cell and gene therapy
sector, particularly in its early stages, requires manufacturing process innovation. Al and
machine learning offer robust solutions to meet these needs by analyzing data,

automating processes, and supporting decision-making.

Strategic Significance & Outlook

The integration of Al tools into bioprocessing holds the potential to fundamentally
transform the paradigm of drug development. Real-time process monitoring and
optimization, rapid quality assessment, and data-driven decision-making will lead to
safer, more effective therapies being delivered to patients faster and at lower costs. For
researchers, engineers, and investors, this means accelerating new discoveries, improving
manufacturing efficiency, and gaining a competitive edge in the market. Especially for
next-generation modalities like gene therapy, Al will be a key technology driving

development and commercialization.

Source: https://www.thebiotechtea.com/p/ai-in-bioprocessing-double-masked
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#16 The Medicine Maker Forecasts Commercial-Scale

iPSC Cell Therapy Hinges on Allogeneic Advances and
Manufacturing Bottleneck Resolution

Published August 23, 2026  The Medicine Maker UK

| overview

The Medicine Maker reports that commercial-scale iPSC cell therapy hinges on the
evolution of allogeneic cell therapies and the resolution of manufacturing
bottlenecks. Stefan Braam, CTO of Cellistic, discusses challenges for iPSC platforms to
provide consistent cell therapy to large patient populations and solutions. Achieving
scalable, reproducible, and accessible treatments is key to the future of regenerative

medicine, demanding significant advances in manufacturing efficiency and cost

reduction.
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Key Findings

An outlook article in The Medicine Maker emphasizes that for iPSC (induced pluripotent
stem cell) cell therapies to truly achieve commercial scale, the evolution of allogeneic cell
therapies and the resolution of current manufacturing bottlenecks are indispensable.
Stefan Braam, CTO of Cellistic, deeply explores the challenges faced by iPSC platforms in
delivering consistent cell therapies to large patient populations, and the strategies

necessary to overcome them.

Technical & Clinical Details

iPSC-based cell therapy is one of the most promising fields in regenerative medicine, but
transitioning from laboratory-scale discoveries to commercial products presents several
inherent challenges. In particular, the limitations of autologous cell therapy as a

personalized treatment and the necessity for large-scale production are highlighted.

¢ Importance of Allogeneic Cell Therapy: While autologous cell therapy (using the
patient's own cells) offers the advantage of low immune rejection risk, it faces
significant constraints in terms of time, cost, and manufacturing capacity due to the
need for patient-specific cell production. In contrast, allogeneic cell therapy (using
donor-derived cells) holds the potential to be provided as an off-the-shelf product to
a broad patient population. iPSC technology, with its infinite proliferation capacity
and differentiation potential, can serve as an ideal cell source for allogeneic cell

therapy.

¢ iPSC Manufacturing Bottlenecks: Commercial-scale iPSC manufacturing faces

several key bottlenecks:

o Scale-Up Challenges: Requirements for culturing small numbers of cells in a lab
differ vastly from producing quantities sufficient for millions of patients. Scalability
is demanded across all processes, including bioreactor design, media supply, and

cell separation/purification.

o Quality Control and Reproducibility: Consistently maintaining cell quality, purity,
and functionality is paramount even in large-scale production. Rigorous quality
control systems are needed to minimize lot-to-lot variability and ensure

reproducible products.



o Manufacturing Costs: Expensive media, specialized equipment, and labor costs
drive up iPSC manufacturing costs. Reducing these costs to make therapies more

affordable is essential for widespread adoption.

¢ GMP Manufacturing and Automation as Solutions: Braam points out that
overcoming these bottlenecks requires the development of manufacturing processes
compliant with stringent GMP standards, the adoption of automation technologies,

and minimization of contamination risks through closed systems.

Background & Industry Context

The regenerative medicine market is rapidly expanding, with cell and gene therapies
offering new treatment options for previously intractable diseases such as cancer,
neurodegenerative disorders, and heart disease. iPSCs are one of the most highly
anticipated technologies in this domain, but establishing manufacturing technologies
that can effectively and economically deliver them to patients remains the biggest

challenge influencing industry growth.

Strategic Significance & Outlook

The commercial success of iPSC cell therapy depends not just on 'making' cells, but on
building an efficient and scalable manufacturing ecosystem to 'deliver' high-quality cell
products. Future research and development must focus on manufacturing process
innovation, cost-efficiency improvements, and collaboration with regulatory authorities.
This will enable iPSC-based allogeneic cell therapies to become a more accessible and
effective treatment option for more patients, realizing the promise of regenerative
medicine. Researchers, engineers, and investors should recognize that the integration of

technology and business models will be key to success in this 'race to deliver products.’

Source: https://themedicinemaker.com/issues/2026/articles/august/the-road-to-commercial-scale-ipsc-

cell-therapy/
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#17 Drastic Cost Reduction in Biosimilar
Manufacturing: Integrated Strategies of Continuous
Bioprocessing, QbD, Single-Use Systems, and Al

Published August 25, 2026  Pharma Advancement USA

| overview

Integrated strategies including continuous bioprocessing with high-density cell
culture, Quality by Design (QbD) with Process Analytical Technology (PAT), single-use
systems with modular facility design, and Al-driven optimization with digital twins are
emerging to drastically cut global development costs in biosimilar manufacturing.
Notably, a 500L perfusion bioreactor can produce the same drug quantity as a 5,000L
fed-batch tank, significantly reducing physical footprint and utility costs. These
approaches accelerate biosimilar market entry and contribute to healthcare cost

reduction.
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Key Findings

To drastically reduce global development costs in biosimilar manufacturing, an
integrated strategy encompassing continuous bioprocessing with high-density cell
culture, Quality by Design (QbD) with Process Analytical Technology (PAT), single-use
systems with modular facility design, and Al-driven optimization alongside digital twins
is being actively pursued. A key highlight is the capability of a 500L perfusion bioreactor
to produce the same quantity of drug as a 5,000L fed-batch tank, leading to significant

reductions in physical footprint and utility costs.

Technical & Clinical Details

Biosimilars are tasked with demonstrating equivalent quality, safety, and efficacy to their
reference biopharmaceutical product while maintaining lower development costs to
provide affordable therapies to patients. The following strategies are crucial for achieving

this goal:

e Continuous Bioprocessing and High-Density Cell Culture: Compared to traditional
batch processes, continuous bioprocessing extends operation time and maximizes
productivity. Combining this with high-density cell culture techniques like perfusion
culture enables the production of equivalent or greater amounts of product using
significantly smaller bioreactor volumes. For example, a 500L perfusion bioreactor is
reported to achieve the same annual output as a conventional 5,000L fed-batch

system, dramatically reducing capital investment and operational costs.

¢ Quality by Design (QbD) and Process Analytical Technology (PAT): QbD is an
approach where quality is built into the design from the outset, based on thorough
product and process understanding. PAT tools (e.g., inline sensors, real-time
monitoring) measure and control critical quality attributes in real-time during the
process, swiftly identifying and rectifying process deviations to ensure consistent

product quality and reduce reliance on final product testing.



¢ Single-Use Systems and Modular Facility Design: The adoption of single-use
bioreactors, bags, and tubing eliminates the need for cleaning and sterilization
validation, shortening turnaround times between batches. Modular design allows for
rapid construction, expansion, and reconfiguration of production lines, creating
manufacturing facilities that can flexibly respond to market demand fluctuations. This

reduces capital expenditure and operational costs.

e Al-Driven Optimization and Digital Twins: Al and machine learning are used to
analyze vast amounts of process data, identify optimal operating conditions, and
predict process anomalies. Digital twins (virtual replicas of physical process systems)
reduce physical trial-and-error through simulation and prediction, saving significant
development time and cost. This enables the rapid design of more robust and

efficient processes.

Background & Industry Context

With the rapid growth of the biopharmaceutical market, governments worldwide
recognize the importance of controlling healthcare costs and expanding patient access.
Biosimilars are crucial for achieving these goals, but their development and
manufacturing remain costly. These integrated strategies represent a new pathway for
the industry to address economic challenges while balancing innovation and

sustainability.

Strategic Significance & Outlook

These integrated strategies will dramatically improve the efficiency of biosimilar
manufacturing and reduce development costs, paving the way for more biosimilars to
enter the market. As a result, patients worldwide will gain access to more affordable,
high-quality biopharmaceuticals. Researchers and engineers can establish new
benchmarks in bioprocess design by mastering these advanced technologies, while

investors can anticipate high returns from cost-effective manufacturing platforms.

Source: https://www.pharmaadvancement.com/market-moves/cutting-global-development-costs-in-
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#18 KOLON Biotech Expands Comprehensive CDMO
Services in Korea, Specializing in Cell, Gene, and
Exosome Therapies

Published August 20, 2026 MTEC  South Korea

| overview

KOLON Biotech in South Korea is bolstering its capabilities as a specialized Contract
Development and Manufacturing Organization (CDMO) for advanced cell, gene, and
exosome therapies. The company offers end-to-end services, encompassing
technology transfer, process development and scale-up, GMP manufacturing, aseptic
filling, quality control, and full regulatory support from IND to BLA. Operating
dedicated GMP facilities and QC labs in Korea, KOLON Biotech is a critical partner in

accelerating the development of innovative CGT products.
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Key Findings

KOLON Biotech, a leading Contract Development and Manufacturing Organization
(CDMO) based in South Korea, is significantly enhancing its service offerings and
technological prowess in the rapidly evolving fields of cell and gene therapies (CGT) and
exosome therapeutics. The company provides a comprehensive, integrated suite of
services designed to accelerate the development of advanced biopharmaceuticals. These
services span from initial technology transfer and robust process development and scale-
up, through GMP (Good Manufacturing Practice) manufacturing and aseptic filling, to
stringent quality control, and full regulatory support covering the entire lifecycle from
Investigational New Drug (IND) applications to Biologics License Applications (BLA). This
holistic approach positions KOLON Biotech as a vital enabler for biotechnology firms
navigating complex manufacturing challenges and bringing groundbreaking therapies to

market efficiently.

Technical & Clinical Details

KOLON Biotech’s core strength lies in its advanced bioprocess technologies, particularly
in cell culture, gene modification, and exosome purification. For the manufacturing of
inherently complex and high-value CGT products, the company has developed
proprietary methodologies to maximize yield, ensure product consistency, and improve
cost-efficiency. Their dedicated GMP manufacturing facilities feature state-of-the-art
cleanroom environments (ISO Class 5 and above), cutting-edge bioreactor systems, and
automated filling lines, all designed to maintain high levels of cell viability and product
sterility. The comprehensive Quality Control (QC) laboratories perform a wide array of
tests, including flow cytometry, qPCR, sequencing analysis, and mycoplasma detection,

rigorously assuring the purity, potency, and safety of the therapeutic products.



Background & Industry Context

Cell, gene, and exosome therapies hold immense promise for providing curative or long-
term treatments for a range of conditions, including various cancers, rare diseases, and
autoimmune disorders, where conventional therapies have limited efficacy. However, the
manufacturing of these modalities is exceptionally complex, demanding specialized
expertise, advanced infrastructure, and adherence to stringent regulatory requirements.
Many biotechnology companies, especially startups, lack the internal capabilities to meet
these demanding specifications, leading to a surge in demand for expert CDMOs like
KOLON Biotech. By strategically locating its operations within South Korea, a burgeoning
biotech hub in Asia, KOLON Biotech is well-positioned to serve both regional and

international clients, playing a crucial role in the global CGT supply chain.

Strategic Significance & Outlook

Against the backdrop of continued expansion in the cell, gene, and exosome therapy
markets, KOLON Biotech is expected to further scale its manufacturing capacity and drive
technological innovations. Future efforts will likely focus on integrating advanced digital
tools such as Continued Process Verification (CPV), Al-driven process optimization, and
digital twin technologies to enhance manufacturing robustness and efficiency.
Furthermore, by proactively adapting to evolving global regulatory landscapes and
expanding its international client base, KOLON Biotech aims to solidify its position as a
strategic partner supporting the development and manufacturing of next-generation

biopharmaceuticals, contributing significantly to the broader bio-economy.

Source: https://mtec-korea.org/kolon-biotech
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#19 Corning Life Sciences Expands Advanced 3D Cell
Culture and Bioprocess Solutions, Accelerating
Research and Clinical Translation

Published August 20, 2026  Corning  USA

| overview

Corning Life Sciences is continuously enhancing its portfolio of 3D cell culture
models, stem cell research tools, bioprocess solutions, and cell therapy products. The
company's offerings aim to replicate in vivo functional environments with optimized
3D culture models and provide essential tools for advancing stem cell research.
Notably, Corning's closed-system culture platforms like HYPERStack® enable
predictable and straightforward cell culture scale-up, significantly boosting

productivity across the biopharmaceutical industry.
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Key Findings

Corning Life Sciences is consistently advancing its offerings in critical areas of cell culture
technology, including 3D cell culture models, stem cell research tools, bioprocess
solutions, and products tailored for cell therapy applications. The company's latest
initiatives are sharply focused on providing comprehensive support for researchers to
develop more physiologically relevant models and to accelerate the commercialization
pathway for cell-based therapies. A key highlight is the continued innovation in scalable,
closed-system culture platforms such as HYPERStack®, which are proving instrumental in
enabling predictable and efficient cell culture scale-up, thereby addressing significant

bottlenecks in biopharmaceutical manufacturing.

Technical & Clinical Details

Corning's 3D cell culture solutions encompass a range of surface treatments and
hydrogels that support the formation of spheroids, organoids, and other complex three-
dimensional structures. These systems effectively mimic the intricate in vivo
microenvironments that are challenging to replicate with traditional 2D cultures, leading
to enhanced accuracy in drug screening, disease modeling, and regenerative medicine
research. For stem cell research, Corning provides specialized media, growth factors, and
culture vessels designed to maintain stable pluripotency while promoting efficient
differentiation into desired cell types. The HYPERStack® system, a cornerstone of their
bioprocess solutions, leverages proprietary gas-permeable film technology and a high
surface area-to-volume ratio design. This allows for a substantial increase in cell yield per
footprint compared to traditional roller bottles or cell factories. Its closed-system design
also significantly reduces contamination risks, making it highly suitable for Good

Manufacturing Practice (GMP) compliant production environments.



Background & Industry Context

Cell culture technology forms the foundational bedrock of biological research and is
indispensable across diverse application areas, including biopharmaceutical
development, vaccine production, and the rapidly growing field of cell and gene therapy.
In recent years, there has been an escalating demand for more physiologically relevant
research models, a need that 3D cell culture technologies are addressing with rapid
advancements. Concurrently, as the pipelines for cell and gene therapies expand, the
imperative for scalable, cost-effective cell manufacturing has become a critical industry
challenge. Corning Life Sciences, by integrating its deep expertise in materials science
with biological insights, is developing innovative products that span the entire value
chain from discovery research to commercial production, effectively responding to these

pressing industry needs.

Strategic Significance & Outlook

Corning Life Sciences is poised to continue driving the commercialization of cell
therapies through sustained materials innovation. The company plans to further
strengthen strategic collaborations and global manufacturing alignments to provide the
necessary infrastructure for cell therapies to transition seamlessly from R&D to large-
scale production. Anticipated future developments include greater integration with
advanced technologies like digital twins and Artificial Intelligence (Al) to optimize and
automate processes, thereby enhancing the scalability and reproducibility of cell culture.
Through these efforts, Corning aims to remain at the forefront of enabling next-
generation life science research and therapeutic development on a global scale,

cementing its role as a key industry innovator.

Source: https://www.corning.com/worldwide/en/life-sciences.html
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| overview

In bioprocess engineering, the selection of single-use mixing solutions is significantly
advanced by integrating digital twin technology, Al/machine learning (ML), Process
Analytical Technology (PAT), loT, and sophisticated bioreactor designs. This synergistic
combination markedly enhances process robustness and efficiency, ensuring superior
quality and scalability in biopharmaceutical manufacturing. The comprehensive
integration improves process predictability, control, and optimization, crucial for

advanced therapeutic production.



| N DEPTH

Key Findings

The selection of single-use mixing solutions in bioprocess engineering is undergoing a
transformative evolution through the strategic integration of digital twin technology,
Artificial Intelligence (Al) and machine learning (ML), Process Analytical Technology (PAT),
and the Internet of Things (IoT). This advanced amalgamation of technologies is
significantly boosting the robustness and efficiency of bioprocesses. It is recognized as a
crucial element for overcoming challenges in quality, reproducibility, and scalability
within biopharmaceutical manufacturing, thereby accelerating the development and

production of complex biologics and cell & gene therapies.

Technical & Clinical Details

Single-use mixing systems are widely adopted in bioprocessing to mitigate cross-
contamination risks and reduce the time and costs associated with cleaning and
sterilization validation. The integration of digital twins into these systems allows for real-
time virtual simulation of the physical mixing process, enabling predictive analysis of
how variations in process parameters might impact product quality. Al and ML
algorithms analyze vast amounts of data collected from PAT sensors—such as inline
Raman spectroscopy and Near-Infrared (NIR) sensors—monitoring critical parameters
like agitation speed, temperature, pH, and dissolved oxygen. These algorithms
autonomously identify optimal operating conditions and detect potential deviations
before they escalate. loT devices facilitate real-time transmission of this sensor data to
cloud-based platforms, enabling remote monitoring and control. Furthermore, the
integration with advanced bioreactor designs ensures minimized shear stress, uniform
mixing, and optimized gas exchange during cell culture and intermediate mixing,

ultimately enhancing cell viability and overall productivity.



Background & Industry Context

The rapid expansion of the biopharmaceutical market necessitates continuous innovation
in manufacturing processes to improve efficiency, reduce costs, and meet increasingly
stringent regulatory requirements. For high-value and complex products like cell and
gene therapies (CGT), process robustness is directly linked to the stability of product
supply. Single-use technologies have emerged as powerful tools to address these
challenges by offering flexibility and rapid turnaround times. The integration of digital
technologies, in particular, fortifies the Quality by Design (QbD) approach, fostering a
deeper understanding of processes and enabling continuous improvement. This ensures
product quality and safety throughout the entire product lifecycle, from early

development to commercial manufacturing.

Strategic Significance & Outlook

The convergence of single-use mixing solutions with digital technologies is poised to
shape the future of bioprocessing. It is anticipated that these systems will become even
more automated and self-optimizing. For example, Al-driven predictive models could
enable real-time adjustments of media composition or bioreactor operating conditions.
This paradigm shift holds the potential to shorten drug development cycles, further
reduce manufacturing costs, and ensure faster, more reliable delivery of essential
therapies to patients. This technological innovation is set to accelerate the
transformation of biopharmaceutical manufacturing into ‘smart factories,' significantly
enhancing the industry's global competitiveness and adaptability in a rapidly changing

market landscape.
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#21 Asia, Led by Japan, Emerges as Global Clinical
Research Hub, Fueled by Government Investment in
Regenerative Medicine and Advanced
Biomanufacturing

Published August 26, 2026  GlobalData Japan

| overview

Asia, particularly Japan, is rapidly emerging as a global hub for clinical research
innovation. Japan ranked among the top 5 countries globally for clinical trial growth
between Q2 2024 and Q2 2025. This significant expansion is strongly supported by
sustained government investment in regenerative medicine and advanced
biomanufacturing technologies, which are propelling the expansion of cell and gene
therapy (CGT) capabilities and driving the development of next-generation

therapeutic modalities.
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Key Findings

The Asian region, with Japan at its forefront, is rapidly establishing itself as a global
epicenter for innovation in clinical research. Between the second quarter of 2024 and the
second quarter of 2025, Japan achieved a remarkable feat by ranking among the top five
countries globally for clinical trial growth. This exponential expansion is robustly driven
by the Japanese government's continuous and strategic investments in regenerative
medicine and advanced biomanufacturing technologies. These investments are
significantly scaling up capabilities in cell and gene therapy (CGT) and vigorously
fostering the development of next-generation, cutting-edge therapeutic modalities,

underscoring a major shift in the global R&D landscape.

Technical & Clinical Details

Japan's surge in clinical research is particularly concentrated on developing
groundbreaking therapies for intractable diseases. This includes the clinical application of
regenerative medicine products derived from iPSCs (induced pluripotent stem cells) and
ESCs (embryonic stem cells), advanced CAR-T cell therapies for cancer immunotherapy,
and novel gene therapies leveraging gene editing technologies. The government's
comprehensive support for these R&D efforts encompasses substantial research grants,
streamlined regulatory processes (e.g., the Act on the Safety of Regenerative Medicine),
and specialized workforce development programs. The expansion of advanced
biomanufacturing capabilities is an indispensable component for enabling the
commercial production of these sophisticated therapies, with numerous state-of-the-art
GMP (Good Manufacturing Practice)-compliant manufacturing facilities being

established across the nation to support the growing pipeline.



Background & Industry Context

While clinical research has historically been dominated by Western nations, Asian
countries, particularly Japan, are facing the unique challenges of an aging society, which
generates a strong impetus for innovative medical solutions. Furthermore, as part of its
economic growth strategy, the Japanese government has designated the life sciences
sector as a priority industry and has actively channeled investments into it. This
consistent policy support, coupled with Japan's world-leading fundamental research
capabilities—exemplified by the discovery of iPSCs in regenerative medicine—has
accelerated the formation of a robust clinical research ecosystem. The presence of a
large patient population within a well-developed healthcare system, alongside a well-
defined and rigorous ethical and regulatory framework, further solidifies Asia's appeal as

a prime region for conducting clinical trials.

Strategic Significance & Outlook

For Asia, and Japan in particular, to consolidate its position as a global leader in clinical
research, continued strengthening of international collaborations and sustained
investment in talent development are paramount. The development and manufacturing
of complex modalities like cell and gene therapies demand highly specialized expertise
and advanced technical skills. Through close collaboration among government bodies,
academic institutions, and industry players, streamlining the entire process from research
to clinical translation, manufacturing, and regulatory approval will be crucial. This
concerted effort will enable Asia to continue leading global medical innovation. This
trend is also a significant factor for global pharmaceutical companies and investors,
heightening their strategic interest in the burgeoning Asian markets and fostering new

opportunities for partnerships and investment.

Source: https://www.clinicaltrialsarena.com/sponsored/asias-clinical-research-revolution-why-the-worlds-

innovation-centre-is-shifting-east/
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#22 Al Transforms Hematopoietic Stem Cell Research:
Digital Twins and Reinforcement Learning Applied
from Disease Modeling to Industrial CAR-T Cell
Manufacturing

Published August 22, 2026  Baishideng Publishing Group  Global

| overview

Artificial Intelligence (Al) shows vast potential in hematopoietic stem cell (HSC)
research and related malignancies, spanning from disease modeling to cell
manufacturing. Notably, digital twin models and reinforcement learning (RL) are
emerging as pivotal methods to dramatically improve ex vivo HSC production and the
industrial-scale manufacturing of CAR-T cells. This advancement promises enhanced

efficiency and scalability for regenerative medicine and cell therapies.
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Key Findings

In the expansive domain of hematopoietic stem cell (HSC) research and related
malignancies, the application of Artificial Intelligence (Al) is significantly broadening its
potential, extending from intricate disease modeling to sophisticated cell manufacturing
processes. Particularly, digital twin models and reinforcement learning (RL) are gaining
prominence as groundbreaking approaches to dramatically improve both the ex vivo
production and expansion of HSCs and the industrial-scale manufacturing of advanced
cell therapy products like CAR-T cells. These Al technologies are becoming indispensable
elements in enhancing the efficiency, reproducibility, and scalability of regenerative

medicine and cell therapies, promising a new era of therapeutic innovation.

Technical & Clinical Details

Al is capable of analyzing the complex biological networks governing hematopoietic
stem cells, offering profound insights into cellular differentiation pathways, self-renewal
capabilities, and mechanisms of malignant transformation. Digital twin models create
virtual replicas of ex vivo HSC culture processes, integrating real-time culture data—such
as media composition, temperature, pH, dissolved oxygen (DO), and cell density—to
simulate the dynamic behavior of the process. This allows researchers to virtually explore
and optimize optimal culture conditions and scale-up strategies before conducting
costly physical experiments. Reinforcement learning, working in conjunction with this
digital twin environment, learns optimal control strategies to autonomously adjust
process parameters to achieve specific objectives, such as maximizing HSC proliferation
or efficient differentiation of CAR-T cells to a desired phenotype. This integrated
approach enhances the quality and yield of HSCs, minimizes batch-to-batch variability in
CAR-T cell manufacturing, and enables more standardized and highly efficient

production.



Background & Industry Context

Hematopoietic stem cell transplantation is a cornerstone treatment for blood cancers like
leukemia and lymphoma, as well as severe immunodeficiencies, yet it faces challenges
such as donor cell shortages and potential complications. Efficient ex vivo expansion of
HSCs is key to overcoming these limitations. Similarly, CAR-T cell therapy has
demonstrated remarkable efficacy against certain blood cancers, but its manufacturing
process is notoriously complex, expensive, and limited in scalability. The introduction of
Al, particularly digital twins and reinforcement learning, is positioned as a powerful tool
to resolve these manufacturing bottlenecks and accelerate the commercialization of cell
therapies. This also contributes to advancing Quality by Design (QbD) principles and

strengthening manufacturing robustness and regulatory compliance.

Strategic Significance & Outlook

The application of Al in hematopoietic stem cell research and cell manufacturing is
poised for rapid and continuous evolution. In the future, Al may drive personalized
medicine by enabling the customization of HSC and CAR-T cell manufacturing processes
based on individual patient genetic profiles and disease-specific data. Furthermore,
advancements in real-time process monitoring, predictive analytics, and autonomous
process control will play a crucial role in reducing the cost of cell therapy products and
expanding access. This is expected to lead to revolutionary progress in HSC research,
foster the development of new therapeutic strategies for malignancies, and ensure that
cell and gene therapies reach a greater number of patients globally, marking a significant

leap in the field.

Source: https://www.wjgnet.com/1948-0210/full/v18/i8/121077 .htm

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://www.wjgnet.com/1948-0210/full/v18/i8/121077.htm

#23 Upside Foods Withdraws $50M Bid for Believer
Meats' US Facility, Signaling Strategic Re-evaluation
Amidst Industry Consolidation

Published August 26, 2026 ~ AgFunderNews USA

| overview

US cultivated meat startup Upside Foods has withdrawn its $50 million bid to acquire
the shuttered North Carolina facility of former competitor Believer Meats, yet
confirmed its continued interest. The facility boasted an annual production capacity of
up to 26 million pounds of cultivated chicken but ceased operations due to a failure
in securing adequate funding. This event highlights the capital intensity and

consolidation trends in the cultivated meat sector.
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Key Findings

Upside Foods, a prominent US cultivated meat startup, has officially withdrawn its $50
million bid to acquire the North Carolina manufacturing facility of its now-defunct
competitor, Believer Meats. Despite the withdrawal, Upside Foods has explicitly stated its
continued strategic interest in the site, suggesting potential future negotiations or
alternative acquisition strategies. This facility was a crucial asset within the cultivated
meat industry, designed with the capacity to produce up to 26 million pounds of
cultivated chicken annually. Believer Meats ultimately ceased operations after failing to
secure sufficient funding, underscoring the significant financial challenges faced by

companies in this nascent sector.

Technical & Clinical Details

Believer Meats' North Carolina facility was engineered for large-scale production of
cultivated meat, featuring state-of-the-art biomanufacturing infrastructure, including
large-volume bioreactors, cell culture media preparation facilities, and downstream
processing lines for final product formulation. Its projected annual capacity of 26 million
pounds was among the largest in the cultivated meat industry, achievable through
advanced bioreactor volumes, optimized process efficiencies, and sophisticated cell
proliferation technologies. However, operating at this scale introduces considerable
challenges related to media costs, energy consumption, and operational complexities.
Upside Foods' sustained interest in this facility stems from a strategic view that acquiring
existing production capacity offers a faster and more cost-effective pathway to
dramatically scaling up its own manufacturing and accelerating market entry, rather than

building new facilities from scratch.



Background & Industry Context

The cultivated meat industry holds immense promise for contributing to sustainability
and food security, but it consistently grapples with the dual challenges of high
production costs and complex large-scale expansion. The construction and operation of
major manufacturing facilities, which can cost tens to hundreds of millions of dollars,
require enormous capital investment. Believer Meats' closure vividly illustrates the severe
fundraising difficulties, high technological hurdles, and the extended timeline to
commercialization faced by startups in this sector. The move by industry leaders like
Upside Foods to acquire existing production assets signals a transition into a more
mature phase of industry consolidation, where leveraging established infrastructure is

often seen as a more viable and rapid path to market than de novo construction.

Strategic Significance & Outlook

Upside Foods' continued interest in the Believer Meats facility leaves open the possibility
of renewed acquisition talks or intervention by other entities, as the fate of this
production site will significantly influence the overall manufacturing capacity and market
growth of the cultivated meat industry. Sector-wide, further reductions in production
costs, the development of more efficient cell culture technologies, and the establishment
of robust supply chains remain top priorities. Alongside regulatory approvals, gaining
consumer trust and expanding market penetration through effective marketing
strategies will be crucial. This acquisition saga underscores the cultivated meat market's
shift from a purely technological development phase towards one of practical
commercialization and industry integration, defining competitive landscapes for years to

come.

Source: #

Collected: August 28, 2026 | Automated Research System (Gemini API)



#24 Japan Establishes Global Trust and Safety in Stem

Cell Therapy Through Rigorous Act on the Safety of
Regenerative Medicine (ASRM)

Published August 28, 2026  Grand Green Osaka Umekita Clinic  Japan

| overview

Japan has solidified its position as a globally trusted nation for regenerative medicine,
including stem cell therapy, through the 2014 Act on the Safety of Regenerative
Medicine (ASRM). This law mandates that all medical institutions submit detailed
treatment plans to the Ministry of Health, Labour and Welfare (MHLW) for approval,
ensuring a rigorous framework for enhanced safety and transparency in stem cell
treatments. This legislative foresight has made Japan a benchmark for ethical and safe

clinical application of advanced cell therapies.
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Key Findings

Through the enactment of the 'Act on the Safety of Regenerative Medicine (ASRM)" in
2014, Japan has globally established its reputation as a trusted nation for providing
regenerative medicine, including advanced stem cell therapies, characterized by high
safety standards and transparency. This landmark legislation mandates that all medical
institutions intending to offer regenerative medicine treatments must submit detailed
treatment plans to the Ministry of Health, Labour and Welfare (MHLW) for rigorous
review and approval. This framework ensures a robust regulatory environment that
prioritizes patient safety above all else, making Japan recognized worldwide as a reliable

destination for receiving stem cell therapies.

Technical & Clinical Details

The ASRM Act categorizes the provision of regenerative medicine into ‘manufacturing
and use of specific processed cells' and 'provision of regenerative medicine, etc.,’
establishing corresponding licensing and notification systems. For instance, medical
institutions offering therapies utilizing mesenchymal stem cells (MSCs) or exosome
therapies are required to submit comprehensive information to the MHLW. This includes
the type of cells used, manufacturing methods, administration routes, therapeutic
objectives, target diseases, and anticipated benefits and risks. The MHLW rigorously
evaluates these plans based on scientific validity, safety, and ethical considerations. Only
approved treatment plans are permitted for implementation, and post-treatment,
mandatory reporting of adverse events and regular safety evaluations are enforced. This
ensures that all provided stem cell therapies maintain the highest standards of quality

and safety throughout their application and monitoring.



Background & Industry Context

Regenerative medicine, particularly stem cell therapy, has faced regulatory challenges
globally due to its immense potential. Instances of unapproved or poorly substantiated
treatments posing risks to patient safety have been observed worldwide. In response to
this landscape, and catalyzed by the Nobel Prize awarded for iPSC research in 2012,
Japan developed a unique regulatory model aiming to balance scientific advancement
with patient safety. The ASRM Act introduces a flexible approach distinct from the
existing Pharmaceuticals and Medical Devices Act (PMDACct), striving to achieve both
rapid practical application of therapies and assurance of safety. This Japanese regulatory
model has garnered significant international attention and serves as a reference for other

countries developing their own regenerative medicine regulations.

Strategic Significance & Outlook

Japan's stringent regulatory environment under the ASRM Act will continue to guarantee
the safety of stem cell therapies and foster further technological innovation. As
international patient trust grows, Japan is expected to strengthen its position as a global
hub for stem cell treatments. Concurrently, regulatory authorities must continuously
adapt through flexible implementation and necessary revisions of the law to
accommodate the emergence of new cell therapy modalities and advancements in
manufacturing technologies. Within this supportive framework, Japanese stem cell clinics
are anticipated to further expand their offerings of advanced therapies for conditions
such as anti-aging, osteoarthritis, and diabetes, all delivered from GMP-compliant

laboratories, reinforcing Japan's leadership in this cutting-edge medical field.

Source: https://umekitaclinic.org/cell-therapy/stem-cell/en/blog/12458/

Collected: August 28, 2026 | Automated Research System (Gemini API)


https://umekitaclinic.org/cell-therapy/stem-cell/en/blog/12458/

#25 FDA Expands Regulatory Flexibility for Cell and
Gene Therapies, Streamlining CMC Requirements to
Accelerate Early Clinical Development

Published August 25, 2026  Medicinova, Inc. (Facebook)  USA

| overview

The US FDA has announced an expansion of regulatory flexibility for Cell and Gene
Therapy (CGT) products, particularly adapting Chemistry, Manufacturing, and Controls
(CMCQ) requirements across the entire development lifecycle from IND to BLA. This
change eliminates the need for a 'perfect’ or final manufacturing package at the IND
submission stage, allowing iterative, risk-based CMC data to support early clinical
development. This critical update aims to accelerate CGT innovation and patient

access.
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Key Findings

The U.S. Food and Drug Administration (FDA) has announced a significant expansion of
regulatory flexibility for Cell and Gene Therapy (CGT) products, aiming to accelerate their
development. This new approach places a strong emphasis on adapting Chemistry,
Manufacturing, and Controls (CMC) requirements throughout the entire development
lifecycle, from Investigational New Drug (IND) applications to Biologics License
Applications (BLA). Critically, this change eliminates the previous expectation for a
‘perfect’ or final manufacturing package at the IND submission stage, allowing iterative,
risk-based CMC data to support early clinical trials. This regulatory shift is paramount for
fostering innovation and expediting the delivery of CGT products to patients, particularly

for complex and rapidly evolving therapeutic modalities.

Technical & Clinical Details

Historically, the traditional regulatory approach often demanded highly detailed and
definitive CMC data even at the IND application stage, posing a significant barrier in the
early phases of CGT development. Given the complex biological nature and specialized
manufacturing processes of CGT products, it is common for manufacturing processes to
not be fully established in the very early stages. The FDA's new guidance clarifies that
IND applications can now be supported by 'risk-based' CMC information that is
commensurate with the objectives of early-phase clinical trials (primarily safety and
exploratory efficacy). This allows companies crucial time to optimize their manufacturing
processes concurrently with acquiring clinical data, thereby shortening overall
development timelines. This adaptive approach is intended to be coupled with real-time
process knowledge, the utilization of Process Analytical Technology (PAT), and the
implementation of Continued Process Verification (CPV) to ensure product quality and

safety throughout the entire product lifecycle.



Background & Industry Context

Cell and gene therapies hold transformative potential for providing curative treatments
for diseases that have been challenging to address with conventional medicine, such as
cancers and rare diseases. However, the manufacturing of CGT products is inherently
complex, demanding specialized expertise and substantial capital investment in facilities.
There have been criticisms that the stringent regulatory models inherited from traditional
pharmaceutical sectors were impeding the rapid development of CGTs. Recognizing
these challenges, the FDA has actively pursued the development of a regulatory
framework tailored to the unique characteristics of the CGT field, including the
establishment of the Advanced Technology Team for Advanced Therapies (ATTAC) within
the Center for Biologics Evaluation and Research (CBER) in 2019. This latest regulatory
flexibility is considered a culmination of these efforts and a strategic move to maintain

the U.S. at the forefront of CGT innovation.

Strategic Significance & Outlook

The FDA's expanded flexibility for CMC requirements is expected to further accelerate
R&D investment in the CGT sector, contributing to a burgeoning pipeline of novel
therapies. Companies will now be able to adopt more agile approaches in designing and
developing their manufacturing processes, leading to faster acquisition of initial clinical
data. This evolving regulatory landscape also has the potential to influence other
regulatory authorities (e.g.,, EMA, PMDA), fostering greater harmonization in global CGT
development and approval processes. However, increased flexibility also means that
companies must implement more robust internal quality systems and risk management
strategies to ensure the quality and safety of their manufacturing processes. Companies
like Medicinova, Inc. will leverage this adaptive regulatory environment to pursue new

opportunities for delivering innovative therapies to patients globally.

Source: https://www.facebook.com/medicinova/posts/medicinova-inc-was-recently-featured-in-
pharmaceutical-executive-with-chief-busi/122192896478944837/
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#26 Lonza Unveils Rapid Custom Media Prototyping
Service (RaMP) to Drastically Accelerate Early
Bioprocess Development Timelines

Published August 20, 2026  Outsourced Pharma  Global

| overview

Lonza has launched its Rapid Media Prototyping Service (RaMP) to significantly
shorten early bioprocess development timelines for biopharmaceutical companies.
This service provides custom liquid and powder media in non-GMP batches with
flexible sizes and swift turnaround times. It enables scientists to generate critical
process data quickly, streamlining the transition to GMP manufacturing and

accelerating therapeutic development.
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Key Findings

Lonza has introduced its innovative Rapid Media Prototyping Service (RaMP), designed
to resolve a critical bottleneck in the early stages of biopharmaceutical development.
This service aims to substantially accelerate the overall bioprocess development timeline
by drastically reducing the lead time for custom media development. Consequently,
biopharmaceutical companies can more swiftly identify optimal media compositions and

progress to subsequent development phases.

Technical/Clinical Details

The RaMP service delivers custom-designed media, available in liquid or powder formats,
tailored to specific cell line and process requirements. A key advantage of RaMP is its
ability to supply small, non-GMP batches (typically a few liters to tens of liters) with a
dramatically faster turnaround time—within weeks—compared to conventional custom
media manufacturing. This allows R&D scientists to rapidly evaluate multiple media
formulations and efficiently compare their impact on cell growth, protein productivity,
and product quality. The wealth of data gathered at early stages facilitates more
informed decision-making and reduces risks in later GMP manufacturing phases. RaMP is
an integral part of Lonza's broader strategy to bridge early formulation work with long-

term scalability towards commercial-scale manufacturing.

Background & Context

Biopharmaceutical development heavily relies on complex cell culture processes, where
media optimization directly impacts productivity, quality, and cost. Traditional custom
media development often involves lengthy lead times and large minimum order
quantities, hindering flexibility, especially in early development stages. Recognizing this
challenge, major CDMOs like Lonza are providing faster, more agile solutions to
accelerate innovation across the biopharmaceutical industry. This aligns with the
increasing importance of media development, particularly with the emergence of new

modalities such as cell and gene therapies.



Strategic Significance & Outlook

The introduction of the RaMP service is expected to significantly impact the efficiency
and speed of biopharmaceutical development. By alleviating the media development
bottleneck, more novel biopharmaceutical candidates can advance to clinical
development more quickly. Ultimately, this will shorten the time it takes for patients to
access innovative therapies. Lonza is anticipated to further strengthen its customer
relationships and maintain leadership in biopharmaceutical manufacturing through this
service. There is also potential for insights gained from RaMP to fuel further

advancements in Al/Machine Learning-driven media design.

Source: https://www.outsourcedpharma.com/doc/lonza-launches-rapid-custom-media-prototyping-

service-to-accelerate-early-bioprocess-development-0001
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#27 4basebio and Genezen Partner to Revolutionize

Viral Vector Manufacturing: hpDNA Boosts AAV Titers
by up to 33-fold

Published Published August 26, 2026  AllSci  GlobaliE##

| overview

4basebio and Genezen have announced a strategic collaboration to integrate
4basebio's hpDNA platform into viral vector manufacturing workflows, aiming to
significantly enhance efficiency. This innovative cell-free synthetic DNA technology,
devoid of bacterial backbone sequences, achieves comparable or superior titers to
plasmid DNA in AAV production while reducing DNA mass and transfection reagent
use by approximately 30%. This integration is poised to alleviate critical viral vector
manufacturing bottlenecks, dramatically improving scalability and cost-effectiveness

for gene therapies.
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Background

The rapid advancement of cell and gene therapies has driven an exponential increase in
demand for safe, high-quality viral vectors. Traditional plasmid DNA-based
manufacturing processes, however, are often bottlenecked by complex fermentation,
risks of endotoxin and bacterial DNA contamination, and high manufacturing costs.
4basebio's hpDNA platform offers a promising solution to these critical issues, poised to
alleviate significant manufacturing bottlenecks. Strategic partnerships with Contract
Development and Manufacturing Organizations (CDMOs) like Genezen are pivotal for
scaling this innovative technology and making it accessible to a broader spectrum of
therapeutic developers, thereby accelerating the commercialization pathway for gene

therapies.

Key Findings

4basebio and Genezen, a leading viral vector CDMO, have announced a strategic
collaboration aimed at integrating 4basebio's groundbreaking hpDNA platform into
established viral vector manufacturing workflows. This integration is poised to
dramatically enhance the production efficiency of critical viral vectors, specifically adeno-
associated virus (AAV), demonstrating titer increases of up to 33-fold compared to
conventional plasmid-based methods. This represents a significant breakthrough in
overcoming persistent manufacturing cost and scalability hurdles, which remain major

barriers to the broad commercialization and accessibility of gene therapies.



Technical Details

4basebio's proprietary hpDNA platform employs an enzymatic, cell-free process to
synthesize linear DNA constructs devoid of bacterial backbone sequences and antibiotic
resistance genes. This 'clean’ synthetic DNA not only achieves comparable or superior
titers to traditional plasmid DNA in AAV production but also substantially reduces the
required DNA mass and transfection reagent volumes by approximately 30%. Rigorous
studies have confirmed that this optimized process reproducibly boosts crude harvest
titers by an average of 10- to 33-fold across a diverse range of AAV capsid types.
Genezen plans to integrate hpDNA, available in Research Use Only, High-Quality (HQ),
and Good Manufacturing Practice (GMP)-grade formats, into its comprehensive viral
vector development and manufacturing services. This technology is engineered to
directly address the inherent complexities, high costs, and extended lead times typically

associated with large-scale AAV manufacturing.

Strategic Outlook

The synergistic combination of 4basebio’s hpDNA platform and Genezen'’s established
manufacturing expertise holds immense potential to reshape the future landscape of
gene therapy production. The anticipated significant improvements in manufacturing
efficiency and cost-effectiveness are expected to accelerate the progression of a greater
number of gene therapies from clinical development through to commercialization. This
advancement will, in turn, accelerate the delivery of innovative gene therapies for a wide
spectrum of indications, including rare diseases, various cancers, and other challenging
conditions, to a broader global patient population. This collaboration is strategically
poised to establish new benchmarks in viral vector manufacturing, thereby robustly

supporting and catalyzing the growth of the entire gene therapy sector.

Source: https://allsci.com/news/licensing-and-partnerships/viral-vector-manufacturing-4basebio-and-
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#28 ADM Invests $55.5M in Clinton, lowa Facility to

Expand Precision Fermentation Capacity for High-Value
Bio-Based Products

Published August 24, 2026  Green Queen Media  USA

| overview

ADM has announced a $55.5 million investment to significantly expand its precision
fermentation capabilities at its Clinton, lowa facility, supported by a $2.23 million
grant from the lowa Economic Development Authority. This project will convert
existing space into a large-scale manufacturing site for high-value bio-based
products, including proteins and enzymes. The expansion aims to meet the growing
demand for sustainable ingredients across the food, feed, agricultural, and industrial

sectors.
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Key Findings

Archer-Daniels-Midland Company (ADM) has announced a substantial $55.5 million
investment to significantly expand its precision fermentation capacity at its existing
facility in Clinton, lowa. Supported by a $2.23 million award from the lowa Economic
Development Authority, this project will bolster the production of high-value bio-based
products, including proteins and enzymes. This strategic investment is poised to meet
the escalating global demand for sustainable solutions in the food, feed, agricultural, and

industrial sectors.

Technical/Clinical Details

The expansion project at the Clinton facility involves converting underutilized space into
a state-of-the-art manufacturing site for precision fermentation. Precision fermentation
is a technology that utilizes microorganisms (such as yeast, bacteria, algae, or fungi) to
produce specific organic molecules like proteins, enzymes, flavor compounds, and
vitamins. This process offers advantages over traditional production methods, being
more efficient, sustainable, and environmentally friendly. ADM will leverage this
technology to broaden its extensive portfolio of products, including food additives,
animal feed ingredients, biopesticides, and industrial enzymes. This substantial increase
in production capacity forms a cornerstone for the company's leadership in the bio-

based product market and its drive towards next-generation innovation.

Background & Context

Globally, increasing consumer awareness regarding health and environmental
sustainability has led to a surge in demand for alternative proteins and sustainable
ingredients. Precision fermentation technology is attracting significant attention from
major food and biotechnology companies as a promising solution to these needs. ADM,
as a frontrunner in bio-innovation, is capitalizing on this market driver by expanding its
production capabilities through large-scale investments. lowa, being a hub for
agricultural biotechnology, provides a supportive state government framework that is

crucial for the realization of such large-scale projects.



Strategic Significance & Outlook

ADM's expansion of its Clinton facility represents a significant advance for the
commercialization and scalability of precision fermentation technology. This will enable
the company to address the rising demand for bio-based products and unlock new
market opportunities. Furthermore, this investment contributes to strengthening the bio-
manufacturing infrastructure in the United States, thereby enhancing supply chain
resilience. In the future, products manufactured through precision fermentation are
expected to play a more central and sustainable role in our diets, agricultural systems,

and industrial processes.

Source: https://www.greenqueen.com.hk/adm-precision-fermentation-capacity-facility-clinton-iowa-tax-
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#29 Estonian Companies AlO and TFTAK Secure €1.94M
for Precision Fermentation Microbial Oil Scale-Up:
DigiFoundry 2.0 to Drive Cost Reduction and Efficiency

Published Published August 26, 2026 (EHRZ=Za2—X/FLRXVI)—X) ITRLZ7

| overview

Estonian biotech AlO and applied research institution TFTAK have secured €1.94
million for their DigiFoundry 2.0 program, aiming to dramatically boost the efficiency
and industrial scalability of precision-fermented microbial oil production. This
initiative integrates advanced microbial strain development, fermentation
optimization, and digital process control to significantly reduce development and
production costs. Having already progressed to tonne-scale output, AlO is now
actively seeking strategic partnerships to expand manufacturing capacity and

accelerate the commercialization of its sustainable oil alternatives.
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Background

In the global food industry, particularly within the alternative protein and sustainable
ingredients sectors, enhancing production efficiency and reducing costs remain pressing
challenges. Precision fermentation is rapidly gaining traction as an environmentally
friendly production method, significantly reducing land and water usage compared to
traditional agricultural practices, positioning it as a cornerstone in sustainable alternative
ingredient production. Estonia actively fosters innovative technologies and investments
in biotechnology, providing fertile ground for startups like AlIO within the European
innovation ecosystem. Publicly funded initiatives, such as the DigiFoundry 2.0 program,
are critical for bridging the 'valley of death' between early-stage technological

development and successful commercialization.

Key Findings

Estonian biotechnology company AIO, in collaboration with the applied research
institution TFTAK, has successfully secured €1.94 million in funding for the DigiFoundry
2.0 program. This substantial investment is squarely aimed at significantly enhancing the
efficiency and industrial scalability of precision-fermented microbial oil production. The
DigiFoundry 2.0 project adopts a holistic technological approach, integrating advanced
microbial strain development, fermentation process optimization, sophisticated
automation, and digital process control. This comprehensive strategy is expected to
drastically reduce both development and production costs, thereby accelerating product

development timelines.

AlO specializes in precision fermentation, utilizing specific microbial strains to generate
diverse high-value oils with tailored fatty acid profiles suitable for food, cosmetic, and
feed applications. The company has already demonstrated significant progress, scaling
its production from laboratory research to a crucial tonne-scale output. TFTAK
contributes its deep expertise in food fermentation and digital technologies to further

refine AlO's processes and bolster scalability.



This project represents a major stride towards the commercialization of precision-
fermented microbial oils. The combination of secure funding and specialized
technological expertise will enable AIO to expand beyond its current tonne-scale
production to significantly larger manufacturing capacities. AlO is actively seeking
strategic partnerships across various industrial sectors—including food, feed, and
cosmetics—signaling a potentially broad market impact and reinforcing Europe's
alternative protein and sustainable ingredient production ecosystem. This success is
poised to accelerate a future where precision fermentation plays an increasingly

prominent role in global supply chains.

Source: https://www.zyotwdhon.com/en/news/aio-tftak-microbial-oil-digifoundry-9u4u
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