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Aurion Biotech shares lessons from scaling
allogeneic corneal endothelial cell therapy in
Japan, emphasizing robustness.

Atrium Therapeutics receives FDA IND clearance
for RNA therapeutic ATR 1072 for PRKAG2
Syndrome.

FDA approves Orca Bio's precision-engineered cell
therapy Tregzi (Orca-T) for allogeneic transplant
in adults.

Australian startup All G launches low-iron
lactoferrin 'LFX Apoprotein' via precision
fermentation in the US.

ProBio opens $25M Plasmid & Viral Vector Center
of Excellence in New Jersey, creating over 100
skilled jobs.

Methodist Healthcare expands CAR T-cell therapy
trials beyond cancer to autoimmune diseases like
Lupus and MS.

Beckman Coulter showcases BioLector XT Micro
Bioreactor and Biomek i5 to accelerate precision
fermentation research.

Thermo Fisher unveils semi-automated, closed,
GMP-compliant workflow for autologous CAR T
cell manufacturing.

Precision fermentation emerges as transformative
food production technology, enabling scalable,
cost-effective ingredient supply.

Allogeneic CAR-T cell manufacturing advantages
and process unveiled for rapid, 'off-the-shelf'
cancer therapy.

CAR T-cell therapy cost-effectiveness poses
challenge; localized manufacturing in
Turkey/China contributes to cost reduction.

Scaling animal-free proteins from precision
fermentation faces challenges: cost and process
control barriers.

US DOE's 'GENESIS MISSION' aims for bioprocess
autonomy via Al and digital twins, targeting
enhanced yields and cost reduction.

Eli Lilly acquires Kelonia and Orna Therapeutics as
investment in in vivo cell therapies surges.

CuraCell pursues gentler preconditioning and
reduced manufacturing costs for CC-38 TIL
therapy for solid tumors.

A4BEE demonstrates adaptive digital twin for
bioprocess autonomy and computer vision for
non-invasive foam management.

Al and digital twin challenges in GMP
manufacturing: regulators demand audit trails for
continuously learning models.

Prime Medicine announces US FDA IND clearance
for PM577a, an in vivo Prime Editor for Wilson
Disease.

Sonoma Biotherapeutics automates autologous
CAR-Treg therapy manufacturing for rheumatoid
arthritis with Cellares' platform.
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I Three Questions That Demand Your Decision This Week

@ Is your biomanufacturing strategy ready for Al-driven autonomy?

Roche's 25-40% capacity increase with NVIDIA AI digital twins (#05) and DOE's GENESIS MISSION (#25)
signal a paradigm shift. Can your operations achieve similar gains, or will you be outpaced by competitors
leveraging predictive maintenance and real-time optimization?

® How will in vivo cell therapies disrupt your ex vivo manufacturing pipeline?

Umoja's IND for in vivo CAR T (#06) and Eli Lilly's acquisitions (#26) highlight a move to patient-as-bioreactor.
Does this make your current complex, costly ex vivo processes obsolete, and what is your strategy to adapt or
compete?

© Are you prepared for the scale-up and regulatory challenges of precision fermentation?

ADM/Every's 550% order increase for OvoPro (#07) and All G's 60,000L China CMO production (#16) show
market demand. However, scaling animal-free proteins faces significant cost and process control barriers
(#24). How will you navigate these to ensure competitive supply?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® InVivoCT Critical New market, access Ex-vivo obsolesce
® AI/DT Mfg Critical Efficiency, speed High investment
® PrecFer Critical New food markets New competitors
® Al Regs Threat Compliance lead Adoption barrier
® PF Scaling Threat Cost-effective supply Technical hurdles
® AutoCell Opp. Cost, scale Tech upgrade
® CARTAI Opp. New markets R&D; cost
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® FDA CellTx Opp. Market leadership Competition

CellCultureTechnology Weekly Intelligence Report | 2026-07-26 | Page 5



I Deep Dive @ — FDA Approval for Precision Cell Therapy

#15 ] 2026/07/17 | CliniExpert | Tech Novelty® ® ® ® O Proximity® ® ® ® ® Market Impact® ® ® ® O Data

Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Orca Bio's Tregzi (Orca-T), a precision-engineered cell therapy, has received FDA approval for allogeneic
transplant in adults with hematological malignancies. This therapy uses specific ratios of HSPCs, high-purity
Tregs, and Tcons from matched donors.

Tregzi aims to reduce chronic graft-versus-host disease (GVHD) while preserving the graft-versus-tumor
(GVT) effect, improving GVHD-free survival. This marks a significant advancement in enhancing the safety
and efficacy of allogeneic transplantation.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The FDA approval of Tregzi is a strong validation of precision
cell engineering. The published data on reduced GVHD is realistic given the targeted Treg
modulation. [Opportunity] for US/EU OEMs & device manufacturers to integrate this technology
or develop complementary solutions for transplant patients. [Threat] for existing cell therapy
providers who do not offer comparable safety/efficacy profiles. Next actions: [R&D;] evaluate
Tregzi's mechanism for broader application, [Business Dev] explore licensing or partnership
opportunities with Orca Bio, [Procurement] assess impact on current transplant protocols by
Q4 2026.

I Deep Dive @ — Roche Leverages Al Digital Twins

#05 | 2026/07/16 | IntuitionLabs | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancce ® @ ® ®

Roche is integrating NVIDIA's AI and digital twin technologies, including BioNeMo, to optimize GLP-1
biomanufacturing. This initiative aims to create virtual replicas of bioreactors and filling lines to simulate
behavior and predict yields.

The company projects a significant 25-40% increase in factory capacity and a 15-20% reduction in design
and validation lead times. This dramatically enhances pharmaceutical production efficiency and sets a new
benchmark for Al in biomanufacturing.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Roche's projected gains are ambitious but realistic, reflecting
the transformative potential of Al/digital twins in controlled biomanufacturing environments.
Technical barriers include data integration from legacy systems and the development of robust,
auditable AI models. [Opportunity] for US/EU technology licensors (e.g., AI/ML platforms,
simulation software) and OEMs to provide solutions. [Threat] for biopharma OEMs & device
manufacturers who fail to adopt AI-driven optimization, risking significant competitive
disadvantage in cost and speed. Next actions: [R&D;] initiate pilot projects with AI/DT for
process optimization, [Executive] allocate budget for Al infrastructure and talent acquisition by
Q4 2026, [Strategy] assess competitor AI adoption.
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I Deep Dive ® — First In Vivo CAR T IND Cleared

#06 | 2026/07/16 | Umoja Biopharma (Press Release) | Tech Novelty® ® ® ® ® Proximity ® ® OOO Market

Impact® @ ® ® O Data Reliability® @ OOO US/EU Relevancco @ ® ® ®

Umoja Biopharma has received FDA IND clearance for UB-VV400, a CD22-targeted in vivo CAR T cell
therapy. This is the industry's first such program, utilizing the VivoVec lentiviral platform to generate CAR T
cells directly within the patient.

This approach aims to circumvent complex ex vivo manufacturing, potentially enhancing accessibility and
reducing costs. A Phase 1/2 trial is planned for Q3 2026, marking a potentially transformative shift in cell
therapy.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Umoja's IND clearance for an in vivo CAR T is a significant
scientific breakthrough, though clinical success is years away. The promise of bypassing ex vivo
manufacturing is highly attractive, but challenges remain in vector delivery efficiency, safety,
and immune response control. [Opportunity] for US/EU technology licensors in gene delivery
systems and novel vector design. [Threat] for existing ex vivo CAR T manufacturers and
CDMOs whose business models could be disrupted long-term. Next actions: [R&D;] initiate
internal research into in vivo gene editing and cell programming, [Strategy] monitor Phase 1/2
trial data closely for UB-VV400 and similar programs, [Legal/IP] begin patent landscape
analysis on in vivo cell therapy platforms by Q4 2026.

I Other Notable Articles

ADM and Every Partner to Scale Precision Fermentation of Animal-Free Egg Protein 'OvoPro' by 550% at Clinton, Iowa Facility (Food Dive)
Tech Novelty® ® ® OO Proximity® ®@ ® ® ® Market Impacte ® @ @ O

Major scale-up in precision fermentation for alternative proteins, indicating strong market demand and US
production growth.

Continuous Bioprocessing Delivers Significant Gains in Biopharmaceutical Manufacturing Efficiency and Cost Reduction, Driven by 500L Single-Use
Perfusion Bioreactors (BioProcess International)

Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impacte @ @ @ O
Shift to continuous bioprocessing with single-use bioreactors is boosting productivity and cutting costs for
biologics.

Thermo Fisher Scientific Unveils Semi-Automated, Closed, GMP-Compliant Workflow for Autologous CAR T Cell Manufacturing, Reducing Errors and
Enhancing Consistency (Thermo Fisher Scientific (BioProcess International#¥e))
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact®e @ @ @ O

New workflow addresses critical manufacturing bottlenecks for CAR T, improving safety, consistency, and

efficiency.

AI and Digital Twin Challenges in GMP Manufacturing: Regulators Demand Audit Trails for Continuously Learning Models (BioPharma APAC)
Tech Novelty® OOOO Proximity® OOOO Market Impacte ® @ ® ®

Regulatory demands for Al auditability pose a critical barrier to widespread Al/digital twin adoption in GMP

biomanufacturing.

Sonoma Biotherapeutics Automates Autologous CAR-Treg Therapy Manufacturing for Rheumatoid Arthritis with Cellares' Cell Shuttle Platform (Regen
Report)
Tech Novelty® @ ® OO Proximity® @ @ OO Market Impact® @ @ @ O

Automation of CAR-Treg manufacturing for autoimmune diseases promises scalability and consistency,
expanding therapy access.
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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 competitive landscape for in vivo cell therapies and precision fermentation to
identify emerging threats/opportunities.

e [R&D;] Assess internal Al/digital twin capabilities and roadmap for biomanufacturing optimization
against industry benchmarks.

I Short-term (1 month)

e [Procurement] Identify alternative FBS suppliers and evaluate ethical sourcing policies to mitigate
supply chain risks and meet ethical standards.

e [Strategy] Develop a roadmap for integrating automated, closed-system manufacturing for cell
therapies to enhance efficiency and reduce costs.

e [Legal/IP] Begin assessing IP landscape and regulatory pathways for Al/digital twin validation in GMP
environments.

I Medium-long term (quarter+)

¢ [R&D;] Invest in advanced bioprocess control, AI/ML, and digital twin platforms to achieve
manufacturing autonomy and competitive advantage.

e [Business Dev] Explore partnerships or acquisitions in in vivo cell therapy and precision fermentation
to expand portfolio and market reach.

e [Strategy] Develop long-term strategies to address global CAR T access disparities and cost pressures
through localized or novel manufacturing models.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-26
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#02 FBS Alternatives Successfully Evaluated for
Glioblastoma 3D Tumor Models, Enhancing
Reproducibility and Ethical Standards

Published Published July 22, 2026 MDPI  ZfiizaX

| overview

A new study successfully evaluates fetal bovine serum (FBS) alternatives for
glioblastoma cell culture in advanced biomaterial-based 2D and 3D tumor models,
addressing critical ethical and standardization concerns. By leveraging
photopolymerized gelatin methacrylamide hydrogels, this research provides practical
guidance to significantly improve experimental reproducibility and optimize the
design of next-generation organoids. This advancement promises more reliable in
vitro tumor models, accelerating drug discovery and fostering more ethical preclinical

research.



| N DEPTH

Background

For decades, Fetal Bovine Serum (FBS) has been the ubiquitous supplement in cell
culture, despite well-documented issues such as significant batch-to-batch variability,
risks of adventitious agent contamination, and growing ethical concerns regarding
animal welfare. These limitations are particularly problematic in the development of
complex 3D tumor models, where the unstandardized nature of FBS can severely
compromise experimental reproducibility. Overcoming these challenges is crucial for
developing robust, standardized in vitro model systems that can reduce reliance on
animal testing during early-stage drug development, aligning with global initiatives for

humane research practices and improving the reliability of preclinical research.



Key Findings

A recent academic publication reports significant progress in addressing the ethical and
standardization challenges associated with FBS. The study successfully evaluated two
novel FBS alternatives for glioblastoma (GBM) cell culture within advanced biomaterial-
based 2D and 3D systems. Researchers specifically utilized photopolymerizable gelatin
methacrylamide (GelMA) hydrogels to cultivate GBM cell lines, demonstrating that the
tested FBS alternatives provided equivalent or even superior support for GBM cell
proliferation, viability, and differentiation compared to traditional FBS-containing media.
Critically, in 3D models, culture with these FBS alternatives fostered more physiologically
relevant cell morphologies and enhanced cell-extracellular matrix (ECM) interactions.
This led to a more accurate recapitulation of the complex tumor microenvironment,
profoundly improving experimental reproducibility and optimizing the design of next-
generation organoids and sophisticated in vitro tumor models. This advancement offers
practical guidance for drug screening and personalized medicine research, offering a
more predictive platform for evaluating therapeutic efficacy prior to in vivo studies. By
enabling cell culture in FBS-free, chemically defined media, this approach also promises
enhanced safety and quality control for cell therapy products, potentially streamlining
regulatory approval processes. In the long term, these improved 3D tumor models are
expected to become indispensable tools for novel anti-cancer drug discovery, validation
of personalized medicine strategies, and a deeper understanding of disease mechanisms.
This paradigm shift will contribute to more efficient, ethical, and biologically relevant

preclinical research, ultimately accelerating the development of new treatments.

Source: https://www.mdpi.com/2306-5354/13/7/842

Collected: July 24, 2026 | Automated Research System (Gemini API)
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#04 Fujifilm Diosynth Commits $2 Billion to North

Carolina Gene Therapy Facility Amid Supply Chain
Shifts; India Emerges as Key CDMO Hub

Published July 22, 2026  BioSpace Global

| overview

Fujifilm Diosynth is investing approximately $2 billion in a new gene therapy
manufacturing facility in North Carolina, strategically positioning against global
supply chain shifts. Catalent, under Novo Holdings, continues to expand its OneBio
manufacturing platform across biologics, cell and gene therapy, and mRNA
production. Concurrently, India is rapidly establishing itself as a significant alternative
manufacturing hub, with GMP-grade capacity in Hyderabad, Bengaluru, and Pune

growing at a reported 27% annually.



| N DEPTH

Key Findings: Major CDMOs Boost Capacity with Strategic Investments and

Regional Expansion

Fujifilm Diosynth has announced a substantial investment of approximately $2 billion to
construct a new, state-of-the-art gene therapy manufacturing facility in North Carolina.
This move is a strategic response to evolving geopolitical landscapes and shifts in global
supply chains, reinforcing North American manufacturing capabilities. In parallel, leading
CDMO Catalent, now under Novo Holdings, continues to broaden its OneBio
manufacturing platform to encompass biologics, cell and gene therapy, and mRNA
production, offering integrated solutions across a wide range of modalities. Significantly,
India is rapidly solidifying its position as a crucial alternative global biopharmaceutical
manufacturing hub, with GMP-grade capacity in major cities like Hyderabad, Bengaluru,

and Pune expanding at an impressive annual growth rate of 27%.

Technical & Clinical Details: Requirements for Gene Therapy and Multi-

Modality Platforms

Manufacturing gene therapy products demands advanced expertise in complex viral
vector production—such as Adeno-Associated Virus (AAV) and lentiviral vectors—
coupled with stringent GMP standards. Fujifilm Diosynth's new facility is anticipated to
integrate cutting-edge cleanroom technology, automation systems, and advanced
quality control processes to meet these exacting requirements. Catalent's OneBio
platform provides the flexibility to support diverse biopharmaceutical modalities (e.g.,
antibodies, cell and gene therapies, mRNA vaccines) within a single site or an integrated
network, accelerating client pipeline development. India's manufacturing hubs are
responding to global demand, particularly for biosimilars, generic biologics, and early-
phase cell and gene therapy programs, by balancing cost-effectiveness with robust

quality outputs.



Background & Industry Context: Supply Chain Diversification and CDMO's
Strategic Role

The global pandemic and ongoing geopolitical tensions have underscored the critical
importance of resilience in biopharmaceutical supply chains. This has prompted many
pharmaceutical companies to seek manufacturing diversification and regionalization,
specifically aiming to reduce reliance on single regions like China. In this context, CDMOs
are transcending their traditional role as mere manufacturing partners to become
strategic providers of comprehensive supply chain solutions. Through substantial
investments and technological innovation, CDMOs are proving indispensable in helping
clients navigate manufacturing complexities and shorten time-to-market. India’s ascent
as a manufacturing powerhouse symbolizes the maturing Asian market and the

multipolarization of the global manufacturing ecosystem.

Strategic Significance & Outlook: Technology Integration and Intensified

Global Competition

The biopharmaceutical manufacturing industry is expected to further enhance efficiency
and quality through the integration of automation, digitalization, and Al-driven
optimization. As gene therapy and mRNA technologies continue to advance, the
demand for CDMOs with specialized manufacturing capabilities and expertise in these
advanced modalities will steadily increase. In the highly competitive global CDMO
market, technological innovation, cost competitiveness, and robust regulatory
compliance will be key determinants of competitive advantage. The increasing strategic
value of regional manufacturing hubs is anticipated to accelerate the delivery of
innovative therapies to patients while simultaneously optimizing manufacturing costs,

marking a transformative period for the industry.

Source: https://www.biospace.com/press-releases/cell-and-gene-therapy-enters-its-commercial-

reckoning-towards-healthcare-launches-the-intelligence-infrastructure-the-industry-now-requires

Collected: July 24, 2026 | Automated Research System (Gemini API)
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#05 New Manufacturing-Scale Cell Culture Media
Preparation Guide Optimizes Quality and Efficiency
with WFI Temperature Control (15-25°C) and Filtration
Sizing (0.5-2m?/1000L)

Published July 21, 2026  BioProcess Tools  Global

| overview

A new guideline for manufacturing-scale cell culture media preparation emphasizes
that media quality directly impacts cell growth, viable cell density, and product titer.
Achieving pharmaceutical-grade precision in powder handling, dissolution, filtration,
and QC for chemically defined media is crucial. Key recommendations include
maintaining Water for Injection (WFI) at 15-25°C and sizing filtration areas at 0.5-2m?
per 1,000L for clear media, which are essential for maximizing quality and efficiency.
This framework is expected to significantly enhance consistency and reproducibility in

biopharmaceutical manufacturing.



| N DEPTH

Key Findings: New Guidelines Elevate Biopharmaceutical Quality and Efficiency

in Manufacturing-Scale Media Preparation

Critical guidelines for manufacturing-scale cell culture media preparation have been
released, underscoring that the quality of media directly dictates cell growth kinetics,
viable cell density, product titer, and the critical quality attributes of the final
biopharmaceutical product. The guidelines specifically highlight that pharmaceutical-
grade precision in powder handling, complete dissolution, appropriate filtration, and
rigorous quality control (QC) are indispensable for the efficient preparation of chemically
defined media (CDM). Key recommendations include maintaining Water for Injection
(WFI) at a temperature range of 15-25°C and ensuring a filtration area of 0.5-2 square
meters per 1,000 liters for clear media, strategies designed to maximize both media

quality and overall manufacturing process efficiency.

Technical & Clinical Details: Optimizing WFI Quality, Filtration Strategies, and

Mixing Parameters

Water quality, particularly WFI, is paramount in media preparation, requiring low
microbial load and specific conductivity. The guidelines recommend maintaining WFI at
15-25°C to optimize the solubility and stability of powdered media components, thereby
minimizing degradation risks. For the filtration process, robust sterilizing filters (0.2 um)
are essential to ensure microbiological sterility, complemented by pre-filters for particle
removal. For clear media, a filtration area of 0.5-2 m? per 1,000 L is suggested to prevent
fouling and maintain throughput. Furthermore, mixing speed and duration must be
carefully controlled to achieve homogeneous dissolution and prevent component
denaturation; high-shear mixing, for instance, should be avoided to preserve sensitive

biomolecules.



Background & Industry Context: Evolving Media Landscape and Stringent

Regulatory Requirements

The biopharmaceutical industry has rapidly transitioned from serum-containing to
serum-free and chemically defined media due to their inherent advantages: reduced
batch-to-batch variability, elimination of adventitious agent contamination risks, and
simplified regulatory submission processes. This shift has led to increasingly stringent
regulatory requirements for media preparation processes, with Good Manufacturing
Practice (GMP) compliance now mandatory. These new guidelines provide a practical
framework to help manufacturers meet these evolving demands, ensuring the consistent
and efficient preparation of high-quality media, which is fundamental for the safety and

efficacy of therapeutic products.

Strategic Significance & Outlook: Automation and In-Line Monitoring for

Future Optimization

Moving forward, media preparation processes are expected to be further optimized
through the integration of automated powder dispensing systems, real-time in-line
sensors for solubility, pH, and conductivity monitoring, and closed-system filtration and
filling solutions. Such advancements will significantly reduce human error, enhance
process consistency, and contribute to overall manufacturing cost reductions. Ultimately,
these technological improvements will accelerate the development and market entry of
next-generation biopharmaceuticals, including cell therapies and antibody drugs,
thereby improving patient access. The drive towards fully automated, digitally integrated

media preparation is a cornerstone of advanced biomanufacturing.

Source: https://bioprocesstools.com/blog/cell-culture-media-preparation-manufacturing/
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#07 Kincell Bio Unveils Scalable Allogeneic Cell Therapy
Manufacturing Platform for Large-Scale Production
with Closed-System Automation

Published July 16, 2026  Kincell Bio  USA

| overview

Kincell Bio has launched a scalable allogeneic cell therapy manufacturing platform
designed for large-volume production, efficient cell expansion, and closed-system
automation. This platform supports diverse cell therapy types, including CAR-T and
CAR-NK, from early-stage development to commercial supply. The advanced
capabilities ensure regulatory compliance and consistent product performance,

poised to accelerate market access for next-generation cell therapies.
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Key Findings

Kincell Bio has introduced an advanced manufacturing platform for allogeneic (off-the-
shelf) cell therapies, featuring robust large-scale production capabilities and integrated
closed-system automation. This innovation is designed to support a wide range of cell
therapy modalities, including CAR-T and CAR-NK, enabling seamless progression from

initial development to commercial-scale supply.

Technical / Clinical Details

The new platform incorporates several cutting-edge technologies aimed at achieving
efficient cell expansion and ensuring consistent high-quality product delivery. A core
element is its automated, closed-system design, which minimizes human intervention
throughout the manufacturing process, thereby reducing contamination risks and
enhancing product uniformity. This system is scalable, accommodating various cell
therapy types from personalized batches to industrial volumes. Key processes, from cell
isolation and genetic modification to final formulation, benefit from integrated Process
Analytical Technologies (PAT) for real-time quality control and optimization. This
approach significantly contributes to reducing manufacturing costs and stabilizing the

supply chain for these complex therapeutic products.

Background & Context

Allogeneic cell therapies offer a significant advantage over autologous treatments by
providing an 'off-the-shelf' solution, potentially reducing manufacturing complexity and
the time required for patient-specific cell procurement. However, scaling up allogeneic
production has historically faced challenges related to consistency, cost-effectiveness,
and regulatory compliance. Kincell Bio's platform addresses these hurdles, marking a
crucial step towards the broader commercialization of next-generation cell therapies. The
growing demand for CAR-T and CAR-NK cell therapies underscores the urgent need for

such manufacturing innovations.



Strategic Significance & Outlook

This new platform from Kincell Bio is expected to resolve critical bottlenecks in the
development and commercialization of allogeneic cell therapies, facilitating faster access
to transformative treatments for a wider patient population. The company aims to
solidify its leadership as a Contract Development and Manufacturing Organization
(CDMO) in the cell and gene therapy sector through continuous technological
advancements and capacity expansion. This will likely shorten the development-to-
market timeline for novel therapeutic modalities, creating a substantial impact across the

healthcare industry.

Source: https://kincellbio.com/modalities/allogenic-cell-therapies/
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#08 Roche Leverages NVIDIA Al Digital Twins for GLP-1
Biomanufacturing Innovation, Targeting 25-40%
Capacity Increase and 15-20% Lead Time Reduction

Published July 16, 2026  IntuitionLabs  Switzerland
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| overview

Roche announced the integration of NVIDIA's Al and digital twin technologies,
including BioNeMo, to optimize its biomanufacturing processes for GLP-1
pharmaceuticals. This initiative aims to create virtual replicas of bioreactors and filling
lines to simulate future behavior and predict yields. The company projects a
significant 25-40% increase in factory capacity and a 15-20% reduction in design and

validation lead times, dramatically enhancing pharmaceutical production efficiency.
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Key Findings

Pharmaceutical giant Roche has announced a pioneering initiative to integrate NVIDIA's
advanced Al and digital twin technologies into its biomanufacturing processes,
specifically targeting the production of GLP-1 pharmaceuticals. This strategic
deployment is projected to boost factory capacity by 25% to 40% and slash design and
validation lead times by 15% to 20%, marking a significant leap in pharmaceutical

production efficiency and speed.

Technical / Clinical Details

Roche is leveraging NVIDIA's BioNeMo Al platform to create sophisticated digital twins
—virtual replicas—of critical manufacturing assets such as bioreactors and filling lines.
These digital twins can accurately simulate the physical processes, predict future
behaviors, and test various 'what-if' scenarios in a virtual environment. This capability will
accelerate optimization during the development phase, drastically reducing the cost and
time associated with physical experimentation in actual manufacturing. For instance,
fine-tuning cell culture conditions, predicting product yields, and troubleshooting can be
performed efficiently in the virtual realm. This technology is crucial for maintaining
consistent quality and maximizing output for complex biologics like GLP-1, where subtle

process variations can have profound impacts on product integrity and yield.

Background & Context

The biopharmaceutical manufacturing sector faces persistent challenges in rapidly
bringing new drugs to market and meeting escalating patient demand. For high-demand
therapeutics such as GLP-1 receptor agonists, expanding and optimizing production
capacity is paramount. However, biomanufacturing is inherently complex and multi-
staged, making optimization difficult due to the sensitivity of product quality and yield to
minor process fluctuations. Digital twin technology, by synchronizing physical and virtual
systems in real-time and enabling data-driven optimization, offers a compelling solution
to these challenges. The collaboration between Roche and NVIDIA sets a new benchmark

for the convergence of Al and biomanufacturing.



Strategic Significance & Outlook

Roche's substantial investment in Al and digital twin technology holds profound
implications for shaping the future of biopharmaceutical manufacturing. As this
technology matures, its application is expected to expand to other biologics, driving
efficiencies across the entire drug development, production, and supply chain. The long-
term vision includes the potential for fully autonomous ‘'smart factories,’ which would
significantly enhance responsiveness to broad healthcare needs, such as accelerated
vaccine production during pandemics and advancements in personalized medicine. For
investors and engineers, the long-term impact of this transformative approach on

pharmaceutical manufacturing cost structures and lead times will be a key area of focus.

Source: https://intuitionlabs.ai/articles/roche-nvidia-ai-factory-glp-1-digital-twins
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#09 Umoja Biopharma Secures FDA IND Clearance for
UB-VV400, First-in-Industry CD22-Targeted In Vivo

CAR T Cell Therapy for Relapsed/Refractory B-Cell
Malignancies

Published July 16, 2026  Umoja Biopharma (Press Release) USA

| overview

Umoja Biopharma has received FDA Investigational New Drug (IND) clearance for UB-
VV400, a CD22-targeted in vivo CAR T cell therapy candidate for relapsed/refractory
B-cell malignancies. This marks the industry's first CD22-targeted in vivo CAR T
program, utilizing the VivoVec lentiviral platform to generate CAR T cells directly
within the patient. The approach aims to circumvent complex ex vivo manufacturing,
potentially enhancing accessibility and reducing costs, with a Phase 1/2 trial planned
for Q3 2026.
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Key Findings

Umoja Biopharma announced that the U.S. Food and Drug Administration (FDA) has
cleared its Investigational New Drug (IND) application for UB-VV400, a CD22-targeted in
vivo CAR T cell therapy candidate for relapsed/refractory B-cell malignancies. This
milestone represents the industry's first known CD22-directed in vivo CAR T program,

highlighting a potentially transformative shift in the cell therapy paradigm.

Technical / Clinical Details

UB-VV400 is engineered to generate CAR T cells directly within the patient's body using
Umoja Biopharma's proprietary VivoVec lentiviral platform. This technology bypasses the
complex, time-consuming ex vivo manufacturing processes traditionally required for CAR
T cell therapies. By eliminating the need for external cell processing, UB-VV400 has the
potential to significantly reduce manufacturing costs and logistical burdens, making CAR
T cell therapy more accessible and rapidly deployable for a broader patient population.
The Phase 1/2 clinical trial, slated to begin in Q3 2026, will assess the safety, tolerability,
and preliminary efficacy of UB-VV400. Targeting CD22, which is broadly expressed in B-
cell malignancies, offers a promising new option for patients who have relapsed after

existing CD19-targeted therapies.

Background & Context

While conventional CAR T cell therapies have delivered breakthrough results for severe
hematological cancers, their manufacturing involves several weeks of processing, high
costs, and specialized facilities, limiting broad patient access. In vivo CAR T cell therapies
are emerging as a next-generation approach to overcome these manufacturing
bottlenecks, potentially extending the benefits of CAR T cells to a wider patient
demographic. Umoja Biopharma's UB-VV400 is at the forefront of this innovation, aiming
to simplify the therapeutic process and contribute to reducing healthcare costs by

generating CAR T cells inside the body.



Strategic Significance & Outlook

The IND clearance for UB-VV400 is a significant advancement for in vivo cell therapies
into clinical development, marking a critical milestone in the cell and gene therapy field.
If successful, this program could fundamentally alter treatment options for patients with
relapsed/refractory B-cell malignancies and democratize access to CAR T cell therapy.
Researchers and investors are keenly awaiting initial data from the Phase 1/2 trial, as its
outcomes will heavily influence the future viability of in vivo cell therapy platforms and
their impact on the biopharmaceutical industry's business model. The ongoing clinical
development holds the key to whether this innovative approach becomes a mainstream

cell therapy solution.

Source: https://www.umoja-biopharma.com/news/umoja-biopharma-announces-fda-clearance-of-ind-
application-for-ub-vv400-the-industrys-first-known-cd22-directed-in-vivo-car-t-cell-therapy-for-

relapsed-refractory-b-cell-malignancies/
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#10 ADM and Every Partner to Scale Precision
Fermentation of Animal-Free Egg Protein ‘OvoPro’' by
550% at Clinton, lowa Facility

Published July 16, 2026  Food Dive  USA
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| overview

ADM and Every are partnering to significantly scale the commercial production of
OvoPro, an animal-free egg protein produced via precision fermentation, at ADM's
Clinton, lowa facility. This collaboration aims to bolster global protein supply chains
and provide food companies with innovative, vegan, and cholesterol-free egg
alternatives. Every reports a remarkable 550% increase in OvoPro orders in the first
four months of 2026 compared to the entirety of 2025, signaling strong market

demand.
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Key Findings

ADM, a global leader in nutrition, has announced a major scale-up in the commercial
production of OvoPro, an animal-free egg protein developed by Every, utilizing precision
fermentation technology. This expansion, taking place at ADM's facility in Clinton, lowa,
responds to the escalating global demand for sustainable and innovative protein
solutions. Every has reported an astonishing 550% increase in OvoPro orders during the
first four months of 2026 compared to the entirety of 2025, underscoring robust market

traction.

Technical / Clinical Details

Precision fermentation harnesses genetically engineered microorganisms, such as yeast
or fungi, to efficiently produce specific proteins. OvoPro, generated through this process,
offers the same functional and nutritional benefits as traditional animal-derived egg
proteins but is entirely animal-free and cholesterol-free. ADM's Clinton facility, equipped
with large-scale fermenters and downstream processing capabilities, provides an ideal
environment for applying Every's precision fermentation technology at an industrial
scale. The production process is meticulously monitored and optimized using advanced
bioprocess control systems, ensuring a consistent supply of high-quality products. This
approach also significantly contributes to reducing the environmental footprint

associated with conventional egg production.

Background & Context

The alternative protein market has experienced rapid growth driven by rising consumer
health and environmental consciousness. There is a growing emphasis on sustainable
protein sources that can replace animal-derived products, and precision fermentation is
recognized as one of the most promising avenues in this sector. Start-ups like Every
specialize in developing products that replicate the functionality of animal proteins while
addressing ethical and environmental concerns. Partnerships with established industry
players like ADM are crucial for rapidly scaling these innovative technologies and
bringing them to mainstream markets, thereby catalyzing a transformation across the

entire food industry.



Strategic Significance & Outlook

The expanded commercial production of OvoPro is expected to significantly accelerate
the adoption of precision fermentation proteins in the food industry. This success story
could create a ripple effect, influencing the development and production of other
alternative proteins and food ingredients. Investors are keenly watching the growth of
this sector, where sustainability meets technological innovation. The collaboration
between ADM and Every is poised to open new market opportunities and serve as a
model for enhancing the resilience of the food supply chain. In the future, precision
fermentation holds the potential to play a central role in the production of dairy, meat,

and other functional food components.

Source: https://www.fooddive.com/news/adm-every-ovopro-eggs-precision-fermentation-protein-

ingredients/825437/
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#11 Continuous Bioprocessing Delivers Significant
Gains in Biopharmaceutical Manufacturing Efficiency
and Cost Reduction, Driven by 500L Single-Use
Perfusion Bioreactors

Published July 17, 2026  BioProcess International

| overview

Biopharmaceutical manufacturers are rapidly adopting continuous bioprocessing,
integrating upstream cell culture and downstream operations to boost productivity,
cut costs, and reduce facility footprints. A key development is the enhanced
continuous bioprocess (ICB) mAb platform, featuring 500L single-use perfusion
bioreactors and fully continuous downstream processing. This shift is driven by
increasing biologics demand, intense biosimilar competition, and ICH Q13 guidelines

supporting continuous manufacturing.
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Key Findings

The biopharmaceutical manufacturing industry is rapidly transitioning to continuous
bioprocessing, a paradigm shift poised to dramatically enhance productivity, slash
manufacturing costs, and substantially reduce facility footprints. This innovative
approach is yielding significant gains, particularly in the production of monoclonal

antibodies (mAbs), offering numerous advantages over traditional batch processes.

Technical / Clinical Details

Continuous bioprocessing integrates upstream cell culture and downstream purification
operations into a seamless, uninterrupted workflow. A highlight is the enhanced
continuous bioprocess (ICB) mAb platform, which combines a 500-liter single-use
perfusion bioreactor with a fully continuous downstream process. In this system, cells are
cultured at high densities within the bioreactor, with continuous media supply and
product removal, leading to significantly higher volumetric productivity compared to
batch cultures. The adoption of single-use technologies eliminates the need for complex
cleaning and sterilization, reducing turnaround times and mitigating cross-
contamination risks. Perfusion culture, by enabling prolonged high-density cell
cultivation, dramatically boosts yields, allowing for equivalent or greater production

volumes in smaller facilities, thus cutting capital expenditure.

Background & Context

The global biologics market is expanding rapidly, with biologics becoming increasingly
critical therapeutic options for various diseases, including cancer and autoimmune
conditions. Concurrently, intense biosimilar competition is pressuring the industry to
reduce manufacturing costs and improve efficiency. Against this backdrop, the
International Council for Harmonisation (ICH) Q13 guideline provides a global framework
for continuous manufacturing concepts and quality management, offering a clear
pathway for pharmaceutical companies to adopt continuous bioprocesses. Traditional
batch manufacturing has historically faced limitations in flexibility and has been

associated with time-consuming and costly scale-up processes.



Strategic Significance & Outlook

The widespread adoption of continuous bioprocessing is set to fundamentally transform
biopharmaceutical manufacturing efficiency, enabling faster market entry for new drugs
and cost reductions for existing ones. This will ideally lead to broader patient access to
high-quality biologics at more affordable prices. In the future, integration with Al and
digital twin technologies promises further optimization, making fully automated, smart
biomanufacturing facilities a tangible reality. This technological revolution will also
impact the business models of Contract Development and Manufacturing Organizations
(CDMOs), requiring more flexible and efficient manufacturing solutions. Investors are
keenly observing continued technological investment and market expansion in this

dynamic sector.

Source: https://www.bioprocessintl.com/continuous-bioprocessing/continuous-bioprocessing-yields-

major-gains-in-biopharmaceutical-manufacturing
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#13 OXB Selected as GMP Manufacturing Partner for
Plowshare Therapies' AAV Gene Therapy Program,
Utilizing FDA-Approved North Carolina Facility

Published Published July 16, 2026 ~ OXB (Markets InsiderffEHD FL X1 1) —X) UK

| overview

OXB has partnered with Plowshare Therapies to provide crucial process development
and GMP manufacturing for Plowshare’'s AAV gene therapy program. This
collaboration leverages OXB's FDA-approved commercial-scale facility in Durham,
North Carolina, addressing the escalating global demand for specialized viral vector

production and advancing innovative treatments for rare genetic diseases.
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Background

Adeno-Associated Virus (AAV) vectors are a cornerstone of gene therapy, widely favored
for their high gene transfer efficiency and relatively low immunogenicity. Yet, scaling the
consistent manufacturing of high-quality AAV vectors to commercial levels presents
substantial technical and regulatory hurdles. With the rapid acceleration of gene therapy
development, particularly for rare diseases, there's an escalating global demand for
specialized Contract Development and Manufacturing Organizations (CDMOs). OXB's
FDA-approved facility in North Carolina emerges as critical infrastructure poised to meet
this demand, establishing it as an indispensable partner for innovative biotechnology

firms such as Plowshare Therapies.

Key Findings

OXB, a recognized leader in the gene therapy sector, has been selected as the strategic
partner to deliver comprehensive process development and Good Manufacturing
Practice (GMP) manufacturing services for Plowshare Therapies' Adeno-Associated Virus
(AAV) gene therapy program. This pivotal collaboration is set to expedite innovative

progress in treating rare genetic diseases.

All manufacturing operations will be centralized at OXB's FDA-approved, commercial-
scale viral vector manufacturing facility in Durham, North Carolina. This state-of-the-art
facility is instrumental in guaranteeing the safety and efficacy of gene therapies by
producing high-quality AAV vectors that adhere to rigorous GMP standards. The
partnership will involve bespoke process development strategies, focusing on optimizing
manufacturing efficiency and yield specifically for Plowshare Therapies’ AAV candidates.
This encompasses advanced optimization of cell culture conditions, refinement of vector
recovery and purification protocols, and the establishment of robust quality control
assays. These integrated efforts are designed to ensure a seamless progression for

Plowshare Therapies from late-stage clinical trials towards potential commercialization.



Strategically, this alliance significantly reinforces OXB's standing as a preeminent GMP
manufacturing partner within the burgeoning gene therapy landscape, marking a crucial
component of its long-term growth trajectory. For Plowshare Therapies, securing a
consistent supply of high-quality AAV vectors represents a major milestone in advancing
promising therapies for rare genetic diseases. The successful navigation of clinical trials
and eventual patient delivery of therapies manufactured through this partnership are
anticipated to be significant drivers for the broader gene therapy market. Stakeholders
and investors will closely monitor how such strategic manufacturing alliances influence

the viability and speed-to-market for cutting-edge therapeutic pipelines.

Source: https://oxb.com/news/oxb-selected-as-gmp-manufacturing-partner-to-support-manufacturing-

of-plowshare-therapies-aav-gene-therapy-programme/
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#14 EU-Funded S.O.L.A.R.1.S. Project Launched to

Enhance Scalability, Efficiency, and Sustainability of
CAR T Cell Manufacturing Across Europe

Published July 16, 2026 ~ Green Elephant Biotech ~ Germany

| overview

The EU-funded S.O.L. AR.LS. Project has commenced with 13 partners, including
Green Elephant Biotech and Miltenyi Biotec, aiming to develop and implement new
approaches for scalable, efficient, and sustainable CAR T cell manufacturing. A key
initiative involves integrating seven new modules into Miltenyi Biotec's CliniMACS
Prodigy ® platform, enabling digitally enhanced, highly automated GMP workflows.
These innovations will be tested and validated at six ATMP manufacturing sites across

Europe, potentially improving access and cost-effectiveness for CAR T cell therapies.
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Key Findings

The S.O.L AR.S. Project, an initiative funded by the European Union and involving 13
partners including Green Elephant Biotech and Miltenyi Biotec, has officially launched.
This extensive collaborative effort aims to develop and implement innovative approaches
to radically improve the scalability, efficiency, and sustainability of CAR T cell

manufacturing, addressing critical challenges in the field.

Technical / Clinical Details

At the core of the S.O.L.A.R.IS. Project is the integration of seven new modules into
Miltenyi Biotec's CliniMACS Prodigy ® automated cell manufacturing platform. While the
CliniMACS Prodigy ® is an established system for clinical-grade cell production, these
new modules will enable digitally enhanced, highly automated GMP (Good
Manufacturing Practice) workflows. These modules are designed to optimize various
stages of CAR T cell manufacturing, including cell isolation, gene transduction, cell
expansion, and final product purification and quality control. The project plans to test
and validate these new technologies across six Advanced Therapy Medicinal Products
(ATMP) manufacturing sites in Europe to demonstrate their robustness and
reproducibility. This is expected to lead to reduced manufacturing times, lower labor

costs, and improved consistency in product quality.

Background & Context

CAR T cell therapies have shown revolutionary efficacy in certain hematological cancers,
but their manufacturing process remains complex, time-consuming, and expensive. As an
autologous cell therapy, individual patient-specific manufacturing is required, creating
bottlenecks in supply and accessibility. In Europe, increasing utilization of CAR T cell
therapies has highlighted significant challenges related to insufficient manufacturing
capacity and high treatment costs, driving a strong demand for sustainable and scalable
manufacturing solutions. The S.O.L.AR.LS. Project brings together European research
institutions, small and medium-sized enterprises (SMEs), and large corporations to
collectively tackle these issues and strengthen the ATMP manufacturing ecosystem

across Europe.



Strategic Significance & Outlook

The success of the S.O.L.A.R.IS. Project has the potential to significantly transform the
CAR T cell therapy manufacturing landscape in Europe. Establishing more efficient and
cost-effective manufacturing processes will broaden patient access to CAR T cell
therapies and contribute to reducing treatment costs. The technologies developed within
this project are also applicable to the production of other advanced cell therapies,
promising a wide-ranging impact across the biopharmaceutical manufacturing sector.
Researchers, engineers, and investors are keenly interested in the role this project will

play in establishing Europe as an innovation hub for cell therapy manufacturing.

Source: https://greenelephantbiotech.com/blog/green-elephant-biotech-partner-in-solaris/
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#15 Kincell Bio Inaugurates and Expands State-of-the-
Art GMP Cell Therapy Manufacturing Facilities in
Gainesville and Research Triangle Park

Published July 16, 2026  Kincell Bio  USA

| overview

Kincell Bio has opened and expanded GMP cell therapy manufacturing facilities in
Gainesville, Florida, and Research Triangle Park, North Carolina, designed to support
both autologous and allogeneic cell therapies. These facilities accommodate a broad
range of modalities, including CAR-T, CAR-M, CAR-NK, TCR-T, and iPSC-derived cells,
enabling scalable production from early development to commercial supply.
Featuring flexible suites, single-use equipment, and robust quality systems, ongoing

expansions include isolator fill technologies and additional cleanrooms.
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Key Findings

Kincell Bio has announced the establishment of new, state-of-the-art GMP (Good
Manufacturing Practice) cell therapy manufacturing facilities in Gainesville, Florida, and
Research Triangle Park, North Carolina, along with the expansion of existing sites. These
facilities are purpose-built to support the production of both autologous (patient-
derived) and allogeneic (donor-derived) cell therapies, encompassing a wide array of
modalities including CAR-T, CAR-M, CAR-NK, TCR-T, and iPSC-derived cells.

Technical / Clinical Details

Kincell Bio's facilities are optimized to support scalable manufacturing from early-stage
development through to commercial supply for cell therapy products. Each
manufacturing suite offers high flexibility, capable of adapting to diverse process

requirements. Key technological features include:

e Leveraging Single-Use Equipment: This approach minimizes the risk of cross-
contamination and eliminates complex cleaning and sterilization processes, thereby

improving manufacturing efficiency.

¢ Robust Quality Systems: Implementation of stringent GMP standards and quality

control protocols ensures product consistency and safety.

¢ Integrated Analytical Infrastructure: This enables real-time process monitoring and
quality assessment, aiding in manufacturing process optimization and rapid product

release.

e Expansion Plans: Ongoing expansions include the introduction of isolator fill
technologies and the construction of additional cleanrooms. These enhancements will
particularly improve the sterility assurance of fill-finish processes and enable the

facilities to meet broader demand.

These capabilities are designed to address both the personalized requirements of
autologous cell therapies and the large-scale production needs of allogeneic cell

therapies, aiming to alleviate bottlenecks in cell therapy manufacturing.



Background & Context

The cell therapy sector is rapidly evolving, holding immense promise as an innovative
treatment approach for numerous diseases, including cancer, autoimmune disorders, and
regenerative medicine applications. However, manufacturing these advanced
therapeutics safely, efficiently, and at commercial scale remains a significant challenge.
Autologous therapies require patient-specific manufacturing, while allogeneic therapies
demand uniformity and large-scale production, necessitating distinct manufacturing
strategies. The development of specialized CDMO (Contract Development and
Manufacturing Organization) facilities like Kincell Bio's, capable of addressing these
complex needs, is crucial for accelerating the cell therapy pipeline from clinical

development to market entry.

Strategic Significance & Outlook

These new facilities and expansion plans by Kincell Bio underscore a significant boost in
manufacturing capacity and technological innovation within the cell therapy industry.
This move strengthens the company's position as a leading CDMO in the cell and gene
therapy sector, supporting partner companies in rapidly bringing innovative therapies to
patients. Investors and researchers are keenly observing the impact of such cutting-edge
manufacturing infrastructure on reducing development costs, shortening time-to-
market, and improving patient access to cell therapies. Kincell Bio's capabilities are
expected to play an indispensable role in the commercialization of next-generation cell

therapies.

Source: https://kincellbio.com/about/facilities/
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#16 Widespread Global Disparities in CAR T-Cell
Therapy Access Highlighted; In Vivo CAR-T, Allogeneic
Platforms, and Rapid Manufacturing Emerge as
Potential Solutions

Published July 16, 2026  ASH Clinical News  USA
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| overview

Significant global disparities in CAR T-cell therapy access are attributed to high costs,
manufacturing complexities, and limited healthcare infrastructure. Novel scientific
strategies, including in vivo CAR-T approaches, allogeneic platforms, and rapid
manufacturing, offer potential solutions. Policy innovations such as harmonized HTA
evaluations and new payment models are also proposed as critical means to reduce

production costs and improve accessibility worldwide.
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Key Findings

It has become evident that significant global disparities exist in access to CAR T-cell
therapy. These disparities stem primarily from the therapy's exorbitant cost, the intricate
manufacturing processes involved, and the limitations of healthcare infrastructure in
various regions. To address these critical challenges, innovative scientific approaches
such as in vivo CAR-T, allogeneic platforms, and rapid manufacturing are emerging as

promising solutions.

Technical / Clinical Details

While CAR T-cell therapy demonstrates high efficacy for certain blood cancers, it
necessitates a complex 'autologous' manufacturing process: harvesting a patient's own T
cells, genetically modifying them ex vivo, expanding them, and then reinfusing them.
This process typically takes several weeks, and the cost per patient often reaches
hundreds of thousands of dollars. Consequently, patients in resource-limited countries
and regions frequently cannot access this life-saving treatment. The article highlights

several new strategies designed to overcome these bottlenecks:

¢ In Vivo CAR-T Approaches: This technology aims to generate CAR T cells directly
within the patient's body, eliminating the need for ex vivo manufacturing and

potentially drastically reducing manufacturing costs and time.

¢ Allogeneic (Off-the-Shelf) Platforms: These platforms seek to create therapies from
healthy donor cells that can be applied to multiple patients. This approach promises

improved manufacturing consistency and economies of scale.

e Rapid Manufacturing Technologies: These innovations shorten the overall lead time
of the manufacturing process, improving access for urgent-need patients. This

includes automated closed-system setups and novel culture techniques.

These technological advancements are expected to streamline the CAR T-cell therapy

supply chain and contribute to expanding global access.



Background & Context

CAR T-cell therapies, with several FDA-approved products, represent a groundbreaking
treatment for certain hematological malignancies. However, despite their innovative
nature, high costs and complex logistics remain major barriers to global dissemination.
In developing countries particularly, factors such as a lack of manufacturing facilities,
insufficient skilled healthcare professionals, and underdeveloped healthcare systems for
reimbursing high-cost therapies further exacerbate access disparities. The harmonization
of evaluations among international Health Technology Assessment (HTA) bodies and the
introduction of new payment approaches, such as outcomes-based models, are also

identified as crucial for resolving this issue.

Strategic Significance & Outlook

The global access disparity for CAR T-cell therapy is an urgent challenge in healthcare
equity, demanding sustained efforts from both technological innovation and policy
fronts. As new technologies like in vivo CAR-T and allogeneic approaches become
clinically applicable and rapid manufacturing techniques become widespread, the cost of
CAR T-cell therapy production is expected to decrease dramatically, making it more
accessible to a wider patient population. This will accelerate the delivery of treatment,
opening up a future where patients worldwide can benefit from this revolutionary
therapy. Investors are showing strong interest in companies contributing to these cost-

efficient manufacturing platforms and improved access solutions.

Source: https://ashpublications.org/ashclinicalnews/news/9327/global-disparities-are-widespread-in-

access-to-car
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#17 Aurion Biotech Unlocks Keys to Scaling Living Cell
Therapies Through Commercialization of Allogeneic
Corneal Endothelial Cell Therapy in Japan

Published July 16, 2026  Drug Discovery News  USA

| overview

Aurion Biotech CEO Arnaud Lacoste shared critical lessons from the successful
commercialization of their allogeneic corneal endothelial cell therapy in Japan,
highlighting the need for robust manufacturing process, reproducibility, and efficient
logistics from early development. Consistent production for broad patient access,
especially with an unmodified allogeneic approach, is key to scaling living cell
therapies. This experience provides a blueprint for the wider cell therapy industry

seeking commercial viability.
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Key Findings

Aurion Biotech is successfully expanding the commercialization of its allogeneic corneal
endothelial cell therapy in Japan, offering crucial insights into the large-scale production
of living cell therapies. Arnaud Lacoste, the company's CEO, emphasized that process
robustness, reproducibility, and efficient logistics are decisive factors for achieving

widespread patient access.

Technical / Clinical Details

Aurion Biotech's allogeneic corneal endothelial cell therapy is a groundbreaking
treatment that restores vision loss due to corneal diseases by culturing and expanding
donor-derived corneal endothelial cells for implantation into the patient's eye. This
therapy is less invasive than traditional corneal transplantation and can alleviate the
shortage of donor corneas. According to Lacoste, designing a comprehensive
manufacturing architecture from the very early stages of development was essential for
the large-scale commercialization of this therapy. This architecture encompasses several

critical elements:

¢ Process Robustness: Ensuring that each step of the manufacturing process is resilient

to variability, allowing for the consistent production of high-quality cell products.

e Reproducibility: Guaranteeing that product characteristics are uniform across

different batches and various manufacturing sites.

o Efficient Logistics: Establishing a system for the rapid and reliable delivery of
manufactured cell products to healthcare facilities worldwide, under appropriate

temperature control.

Notably, the unmodified allogeneic approach, which bypasses the need for patient-
specific cell procurement, is well-suited for large-scale production but requires stringent

manufacturing controls to maintain its quality and efficacy.



Background & Context

The field of cell therapy has made significant strides in cancer treatment and
regenerative medicine, yet dealing with living cells inherently brings challenges in
manufacturing complexity, cost, and logistics. Allogeneic cell therapies, in particular, hold
the potential to be 'off-the-shelf' products for a broad patient population, but successful
commercialization critically depends on establishing stable mass production
technologies. Japan leads globally in regenerative medicine R&D and practical
application, making Aurion Biotech's experience in the country a valuable roadmap for

other cell therapy developers.

Strategic Significance & Outlook

Aurion Biotech's experience provides a blueprint for effectively scaling living cell
therapies from laboratory to commercial scale. Moving forward, companies aiming for
cell therapy commercialization will need to strategically engage in manufacturing
process and supply chain design from the earliest development phases. This approach is
paramount for improving the cost-effectiveness of cell therapy products, enabling
broader patient access, and ultimately addressing global healthcare needs. Investors will
focus on companies with manufacturing strategies that ensure process robustness and

scalability, evaluating their potential for long-term success.

Source: https://www.drugdiscoverynews.com/what-does-it-take-to-scale-a-living-cell-therapy-17332
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#18 Atrium Therapeutics Receives FDA IND Clearance
for RNA Therapeutic ATR 1072 to Treat PRKAG2
Syndrome, Advancing to Phase 1/2 Corventis Trial

Published July 16, 2026  Clival Database = USA

| overview

Atrium Therapeutics announced FDA Investigational New Drug (IND) clearance for
ATR 1072, an RNA therapeutic in development for the rare PRKAG2 syndrome. This
clearance allows the company to proceed with the Phase 1/2 Corventis clinical trial,
which will evaluate the safety, tolerability, pharmacokinetics, pharmacodynamics, and
preliminary efficacy of ATR 1072. This marks a significant milestone, offering new

hope for PRKAG2 syndrome patients with limited treatment options.
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Key Findings

Atrium Therapeutics has secured Investigational New Drug (IND) clearance from the U.S.
Food and Drug Administration (FDA) for ATR 1072, an innovative RNA therapeutic
designed to treat PRKAG2 syndrome, a rare genetic disorder. This clearance enables the
company to advance the clinical development of ATR 1072 into a Phase 1/2 clinical trial

known as Corventis.

Technical / Clinical Details

ATR 1072 is an RNA therapeutic engineered to directly target the genetic mutation
underlying PRKAG2 syndrome. PRKAG2 syndrome is a rare inherited disorder affecting
the heart's electrical conduction system and muscle function, leading to conditions such
as cardiac hypertrophy and arrhythmias, which can result in severe cardiac complications.
Currently, specific treatments for this disease are limited, with symptomatic management
being the primary approach. With IND clearance, Atrium Therapeutics will initiate the
‘Corventis' Phase 1/2 clinical trial to evaluate the drug's safety and tolerability in humans.
Additionally, its pharmacokinetics (absorption, distribution, metabolism, and excretion
within the body) and pharmacodynamics (mechanism of action and effects on the body),
along with preliminary efficacy against the disease, will be assessed. This trial is expected
to position ATR 1072 as one of the first potential therapies to directly intervene in the

pathophysiology of PRKAG2 syndrome.

Background & Context

RNA therapeutics are rapidly advancing as a next-generation drug modality that treats
diseases by specifically targeting and controlling protein expression. They hold particular
promise as a solution for previously untreatable rare and genetic diseases. Genetic heart
diseases like PRKAG2 syndrome represent areas of high unmet medical need, where
research and development have been challenging due to small patient populations. The
FDA's IND clearance indicates that ATR 1072's non-clinical data support a sufficient
safety profile and scientific rationale for initial human testing, marking a significant

advancement in rare disease drug development.



Strategic Significance & Outlook

The initiation of the Phase 1/2 Corventis clinical trial for ATR 1072 offers significant hope
for patients and families affected by PRKAG2 syndrome. If this trial is successful and the
drug proves safe and effective, it could fundamentally change the treatment paradigm
for PRKAG2 syndrome. Atrium Therapeutics aims to establish leadership in this rare
disease area and potentially apply RNA therapeutics to other cardiac conditions with
similar unmet medical needs. Investors and researchers will closely monitor these early
clinical data, evaluating the potential of the RNA therapeutic platform and new

opportunities in the rare disease market.

Source: https://clival.com/news/us-fda-clears-atrium-therapeutics-ind-application-for-atr-1072-to-treat-

of-prkag2-syndrome
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#20 FDA Approves Orca Bio's Precision-Engineered Cell
Therapy Tregzi (Orca-T) for Allogeneic Transplant in
Adults with Hematological Malignancies

Published July 17, 2026  CliniExpert ~ USA

| overview

The U.S. FDA has approved Orca Bio's precision-engineered cell therapy, Tregzi™
(Orca-T®), for allogeneic transplant in adult patients with hematological
malignancies. Tregzi is a personalized therapy manufactured from matched donor
cells, utilizing a specific ratio of hematopoietic stem and progenitor cells (HSPCs),
high-purity regulatory T cells (Tregs), and conventional T cells (Tcons). This approval
aims to reduce the incidence of chronic graft-versus-host disease (GVHD) and
improve GVHD-free survival, marking a breakthrough in enhancing the safety and

efficacy of allogeneic transplantation.
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Key Findings

The U.S. Food and Drug Administration (FDA) has approved Tregzi™ (Orca-T®), a
precision-engineered cell therapy developed by Orca Bio, for allogeneic hematopoietic
stem cell transplantation (allogeneic transplant) in adult patients with hematological
malignancies. This approval marks a significant milestone in the cell therapy field, aiming
to reduce the risk of chronic graft-versus-host disease (GVHD) and improve GVHD-free

survival rates for patients after allogeneic transplantation.

Technical / Clinical Details

Tregzi (Orca-T) is a personalized cell therapy specifically manufactured from cells of a
matched donor. This therapy is designed to contain precisely controlled ratios of key
donor cell components: hematopoietic stem and progenitor cells (HSPCs), high-purity
regulatory T cells (Tregs), and conventional T cells (Tcons). In traditional allogeneic
transplantation, GVHD, a complication where donor T cells attack recipient tissues, has
been a major challenge. Tregzi aims to suppress the risk of GVHD while preserving the
graft-versus-tumor (GVT) effect (where donor cells attack cancer cells) by enhancing the
proportion of immunosuppressive Tregs. Clinical trials demonstrated that patients
treated with Tregzi showed significantly lower incidence of chronic GVHD and improved
GVHD-free survival compared to conventional allogeneic transplantation. This
advancement enhances the safety profile of allogeneic transplantation, expanding the

potential for more patients to benefit from this curative therapy.

Background & Context

Allogeneic hematopoietic stem cell transplantation remains the only curative option for
many patients with hematological malignancies. However, complications such as GVHD
and relapse have limited its success. Chronic GVHD, in particular, severely impacts
patients' long-term quality of life and is a leading cause of mortality. FDA approval of
Tregzi represents a novel strategy to address these complications, demonstrating the
potential to improve transplant outcomes through precise cell engineering. This
underscores the cell and gene therapy field's capability to deliver targeted solutions for

complex biological challenges.



Strategic Significance & Outlook

The approval of Tregzi (Orca-T) means that a safer and more effective treatment option
is now available for adult patients with hematological malignancies requiring allogeneic
transplantation. This success highlights to other cell therapy developers the critical
importance of precise cell component control and optimization in treating complex
diseases. Orca Bio aims to improve allogeneic transplant clinical outcomes and enhance
patient prognosis and quality of life through the widespread adoption of Tregzi.
Furthermore, the potential application of this platform technology to other diseases and
transplant settings will be a future focus. Investors and healthcare professionals are
highly interested in the long-term impact of this groundbreaking therapy on the

landscape of blood cancer treatment.

Source: https://www.cliniexpert.com/article/1172.html
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#21 Australian Startup All G Launches Low-Iron

Lactoferrin 'LFX Apoprotein’ via Precision Fermentation
in the US, Produced at 60,000L China CMO
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| overview

Australian biotechnology firm All G has commercially launched LFX Apoprotein, a
novel animal-free, low-iron lactoferrin produced via precision fermentation, in the U.S.
market. Currently scaled at a 60,000-liter facility through a Contract Manufacturing
Organization (CMO) in China, with plans for European expansion, this product offers a
sustainable, cost-effective alternative to dairy-derived lactoferrin, poised to disrupt

the alternative protein sector.
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Background

The global food industry faces pressing challenges in reducing environmental impact,
addressing animal welfare concerns, and building resilient, sustainable supply chains.
Precision fermentation is emerging as a pivotal technology addressing these imperatives
by enabling the production of high-value animal-derived components—such as those
found in milk, eggs, and meat—using engineered microorganisms. For functional
ingredients like lactoferrin, production cost efficiency and supply stability are paramount
for widespread commercial success. All G's strategic entry into the U.S. market is driven
by the robust growth of the alternative protein market and rising consumer health
consciousness, signaling precision fermentation's potential to not only augment but

potentially supersede traditional supply chains.

Key Findings

Australian biotechnology startup All G has announced the commercial launch of its
animal-free, low-iron lactoferrin, LFX Apoprotein, in the U.S. market. This innovative
ingredient, developed through advanced precision fermentation technology, is designed
to cater to the needs of consumers with dairy allergies and the expanding vegan

demographic.

Technical Details

LFX Apoprotein is synthesized via a precision fermentation process wherein specific
genetically engineered microorganisms are cultured within large-scale bioreactors to
efficiently produce the target protein. This methodology ensures the supply of a purer,
more consistent product with enhanced quality stability, achieved in a significantly more
sustainable manner compared to traditional dairy-derived lactoferrin. Lactoferrin itself is
a recognized bioactive protein known for numerous health benefits, including its role in
enhancing iron absorption and possessing immune-modulating properties. All G is
currently undertaking commercial production of LFX Apoprotein at an industrial 60,000-
liter bioreactor scale at a leading Contract Manufacturing Organization (CMO) facility in
China, validating its capability for large-scale industrial output. The company also intends
to establish a second production facility in Europe, aiming to fortify its global supply

chain infrastructure.



Strategic Significance and Outlook

The U.S. launch of LFX Apoprotein, coupled with its verified 60,000-liter commercial
production scale, signifies the accelerating market penetration of precision fermentation-
derived functional food ingredients into the mainstream. All G's initiatives embody both
technological innovation and a steadfast commitment to sustainability within the
alternative protein market. Looking ahead, precision fermentation technology holds
immense potential for diverse applications across various product categories, including
nutritional supplements, functional beverages, and infant formulas. Investors are closely
monitoring the expansion of production capacity and market adoption within this rapidly
evolving sector, evaluating companies like All G as key players capable of driving

paradigm shifts within the traditional food industry.

Source: https://agfundernews.com/all-g-makes-us-debut-with-low-iron-lactoferrin-made-via-precision-

fermentation
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#22 ProBio Opens $25 Million Plasmid & Viral Vector
Center of Excellence in Hopewell, New Jersey, Creating
Over 100 Highly Skilled Jobs

Published July 17, 2026  New Jersey Business Magazine  USA

| overview

ProBio has inaugurated a $25 million, 128,000-square-foot Plasmid & Viral Vector
Center of Excellence in Hopewell, New Jersey, significantly bolstering its production
capabilities for cell and gene therapy products. This new facility will support over 100
highly skilled jobs in process development and GMP manufacturing, aiming to
reinforce New Jersey's position as a global leader in advanced biomanufacturing. This
strategic investment plays a crucial role in accelerating the supply of next-generation

therapeutics.
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Key Findings

ProBio has launched a state-of-the-art $25 million, 128,000-square-foot Plasmid & Viral
Vector Center of Excellence in Hopewell, New Jersey. This substantial facility dramatically
enhances the company's production capacity for cell and gene therapy products and is
expected to create over 100 highly skilled jobs in both process development and Good

Manufacturing Practice (GMP) manufacturing.

Technical / Clinical Details

The new center specializes in the manufacturing of plasmid DNA and viral vectors, which
are core components of gene therapies. Plasmid DNA serves as the starting material for
introducing therapeutic genes into cells, while viral vectors (e.g., AAV, lentivirus) act as
‘delivery vehicles' to efficiently transport these genes to target cells. A stable supply of
high-quality plasmid DNA and viral vectors is indispensable for the clinical development
and commercialization of cell and gene therapies. The center is equipped with cutting-
edge manufacturing equipment and cleanrooms, enabling production in strict
compliance with GMP standards. Key features include the adoption of single-use
technologies, advanced process automation, and real-time quality control systems,
ensuring the highest level of product consistency and safety. Furthermore, the facility is
designed to ensure process scalability, supporting a seamless transition from clinical trial

stages to commercial production.

Background & Context

The field of cell and gene therapy has made remarkable progress over the past few
years, offering groundbreaking treatments for cancer, rare genetic disorders, and other
debilitating diseases. However, the manufacturing of these advanced therapeutics is
complex, costly, and requires specialized expertise and facilities, leading to a long-
standing challenge of plasmid DNA and viral vector supply shortages. ProBio's
substantial investment is critical for addressing this bottleneck and enabling the rapid
market entry of next-generation therapeutics. New Jersey has established itself as a hub
for the biotechnology industry, and the opening of ProBio's facility further strengthens

the state's life sciences ecosystem.



Strategic Significance & Outlook

The inauguration of ProBio's Plasmid & Viral Vector Center of Excellence represents a
significant impetus for the cell and gene therapy industry. This will allow more
therapeutic candidates to rapidly advance into clinical development and ultimately reach
patients. The highly skilled jobs created by the center will also contribute to the local
economy, solidifying New Jersey's leadership in biomanufacturing. Investors are keenly
watching the impact of such strategic infrastructure investments in the cell and gene
therapy supply chain on market growth and the feasibility of new therapies. ProBio's
initiative is a crucial step in strengthening the foundation supporting the future of

advanced therapeutics.

Source: https://njbmagazine.com/special-sections/66th-annual-new-good-neighbor-awards/probios-

plasmid-viral-vector-center-of-excellence-a-beacon-of-hope/
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#23 Methodist Healthcare Expands CAR T-Cell Therapy
Trials Beyond Cancer to Autoimmune Diseases like
Lupus and MS, Including Pediatric Patients

Published July 18, 2026  San Antonio Report  USA

| overview

Methodist Healthcare is expanding CAR T-cell therapy clinical trials beyond oncology,
actively researching applications for autoimmune diseases such as Systemic Lupus
Erythematosus (SLE) and Multiple Sclerosis (MS), and for pediatric patients.
Concurrently, researchers at UT Health San Antonio and Southwest Research Institute
are developing laboratory techniques to automate parts of the CAR T-cell production
process, aiming to reduce costs and enhance accessibility. This dual approach seeks
to broaden the therapeutic scope of CAR T-cell therapy and make it available to more

patients.
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Key Findings

Methodist Healthcare is pioneering the expansion of CAR T-cell therapy applications
beyond traditional cancer treatment, advancing clinical trials for autoimmune diseases
like Systemic Lupus Erythematosus (SLE) and Multiple Sclerosis (MS), as well as for
pediatric patients. This strategic move aims to maximize the therapeutic potential of CAR

T cells and address new unmet medical needs across various disease areas.

Technical / Clinical Details

CAR T-cell therapy involves genetically modifying a patient's own T cells to recognize
and attack specific antigens on cancer cells. Historically, it has shown remarkable efficacy
in treating refractory hematological cancers. Methodist Healthcare's research now
focuses on applying this powerful immunotherapy to autoimmune diseases, which are
caused by an overactive immune system. In conditions such as SLE and MS, self-reactive
T cells mistakenly attack the body's own tissues. By employing CAR T-cell technology to
eliminate these problematic cells, researchers are exploring the potential to halt disease
progression and induce remission. Evaluating the safety and efficacy of CAR T-cell
therapy in pediatric patients, in addition to adults, is crucial for establishing long-term
treatment strategies. Simultaneously, researchers at UT Health San Antonio and
Southwest Research Institute are developing laboratory techniques to automate portions
of the CAR T-cell manufacturing process. This automation is intended to reduce
production costs and make CAR T-cell therapies more accessible to a broader patient
population, while also being essential for reducing human error and improving quality

consistency.



Background & Context

Autoimmune diseases are chronic conditions affecting millions worldwide, with current
treatments often failing to achieve complete control. There is a strong demand for novel
therapeutic options, especially for patients who are refractory to existing treatments.
While the application of CAR T-cell therapy to autoimmune diseases is still in its early
stages, it holds significant promise due to its innovative mechanism of action.
Furthermore, the high cost and complex manufacturing processes of CAR T-cell therapy
remain substantial barriers to its widespread adoption. Reducing manufacturing costs is
therefore an essential challenge to make this therapy available to more patients and
alleviate the economic burden on healthcare systems. Collaborations between academic
institutions and healthcare providers are vital for rapidly translating research findings

into clinical applications.

Strategic Significance & Outlook

Methodist Healthcare's expansion of CAR T-cell therapy into non-oncology indications
opens new frontiers in immunology and cell therapy. Promising clinical data from
autoimmune diseases and pediatric patient cohorts could elevate CAR T-cell therapy to a
mainstream treatment for a wide range of medical needs. As manufacturing process
automation drives down costs, this innovative therapy will become more sustainable and
accessible to patients globally. Investors and bioengineers are closely monitoring the
development of new CAR T-cell indications and improvements in manufacturing

efficiency, evaluating future growth opportunities.

Source: https://sanantonioreport.org/san-antonio-car-t-cell-therapy-autoimmune-methodist-healthcare/
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#24 Beckman Coulter Showcases BiolLector XT Micro
Bioreactor and Biomek i5 Automated Liquid Handler to
Accelerate Precision Fermentation and Alternative
Protein Research

Published July 16, 2026  Beckman Coulter Life Sciences (YouTube) USA
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| overview

Chris Saenz of Beckman Coulter Life Sciences introduced key technologies
accelerating early-stage microbiology engineering for precision fermentation and
alternative proteins. The BioLector XT Micro Bioreactor and Biomek i5 Automated
Liquid Handler support high-throughput fermentation optimization, enhanced
reproducibility, and real-time monitoring of parameters like pH and dissolved oxygen.
These tools are crucial for effective scale-up from lab to industrial production, driving

food innovation.
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Key Findings

Beckman Coulter Life Sciences has unveiled innovative technological solutions designed
to significantly accelerate early-stage microbiology engineering in precision
fermentation and alternative protein development. The flagship products, the BioLector
XT Micro Bioreactor and the Biomek i5 Automated Liquid Handler, are poised to drive
food innovation by enabling high-throughput experimentation, process optimization,

and real-time monitoring capabilities.

Technical / Clinical Details

The technologies highlighted by Chris Saenz are specifically engineered to streamline

precision fermentation processes and enhance reproducibility:

e BiolLector XT Micro Bioreactor: This system enables parallel cultivation in up to 48
independent micro bioreactors simultaneously. It provides real-time, non-invasive
monitoring of parameters such as pH, dissolved oxygen, fluorescence, and biomass in
each well. This allows researchers to screen a vast number of conditions at once,
rapidly identifying optimal fermentation parameters. High-throughput
experimentation dramatically reduces lead times for strain development and media
optimization.

e Biomek i5 Automated Liquid Handler: When integrated with the BioLector XT, this
system automates manual tasks such as sample preparation, media addition, and
sampling. This eliminates human error, improves experimental reproducibility, and
reduces the workload for researchers. Automated liquid handling is indispensable for

processing large volumes of samples quickly and accurately.

These technologies collectively optimize the entire precision fermentation workflow,
providing a robust foundation for effectively scaling discoveries from lab bench to

industrial production.



Background & Context

Precision fermentation is a pivotal technology in constructing sustainable food systems,
enabling the production of animal-derived proteins and other high-value ingredients
using microorganisms. With the explosive growth of the alternative protein market, there
is an urgent demand for increased speed and efficiency in research and development
within this sector. However, microbial strain development, optimization of culture
conditions, and scale-up are complex, time-consuming, and costly processes. Life science
tool providers like Beckman Coulter play a critical role in accelerating innovation by

offering high-efficiency solutions to these bottlenecks.

Strategic Significance & Outlook

Beckman Coulter's technologies are expected to enhance research and development
productivity in the precision fermentation and alternative protein sectors, accelerating
the market introduction of new products. High-throughput automated tools empower
scientists to make data-driven decisions more rapidly, shortening product development
cycles. This, in turn, increases the likelihood of delivering a more diverse range of high-
quality alternative protein products to consumers. Investors recognize that investment in
foundational technologies supporting precision fermentation is a key factor in fostering
the growth of a sustainable food industry. Moving forward, these technologies are also
anticipated to be applied to the production of cultivated meat and other bio-based

products, playing a central role in shaping the future of food supply.

Source: https://www.youtube.com/watch?v=slfQWfgfoNM
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#26 Thermo Fisher Scientific Unveils Semi-Automated,
Closed, GMP-Compliant Workflow for Autologous CAR
T Cell Manufacturing, Reducing Errors and Enhancing
Consistency

Published Published July 22, 2026  Thermo Fisher Scientific (BioProcess International#®FH) USA

| overview

Thermo Fisher Scientific has introduced a new digitally compatible, semi-automated,
closed, and GMP-compliant workflow platform designed to streamline autologous
CAR T cell manufacturing. Integrating complex, multi-step processes into a modular
benchtop system, this innovation leverages Gibco™ CTS™ reagents and Emerson's
DeltaV™ Distributed Control System. The platform significantly reduces errors and
contamination risks inherent in traditional open and manual methods, thereby

enhancing product consistency, purity, and safety for clinical applications.
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The Innovation

Thermo Fisher Scientific has unveiled a new digitally compatible, semi-automated,
closed, and GMP (Good Manufacturing Practice)-compliant manufacturing platform
specifically designed for autologous (patient-derived) CAR T cell production. This
innovative workflow is engineered to significantly minimize errors and mitigate
contamination risks inherent in CAR T cell therapy product manufacturing, thereby
substantially improving consistency, purity, and safety across clinical production

processes.

Technical Deep Dive

This novel manufacturing platform is engineered to integrate the entire complex, multi-
step workflow of CAR T cell manufacturing into a compact, modular benchtop system.

Key components and features include:

e Semi-Automated, Closed-System Design: This design minimizes contamination
risks from the external environment throughout every manufacturing step,
encompassing cell isolation, gene transduction, expansion, and final formulation. By
significantly reducing reliance on manual operations, the probability of human error is

also markedly diminished.

¢ Integration of Gibco™ CTS™ Reagents: The system incorporates Gibco™ CTS™ (Cell
Therapy Systems) reagents, which are specifically formulated for clinical-grade cell
therapy product manufacturing. This integration ensures superior raw material quality

and traceability, thereby enhancing adherence to stringent regulatory requirements.

e Emerson’s DeltaV™ Distributed Control System: At the heart of the platform's
advanced automation and digital control lies Emerson’s DeltaV™ DCS. This system
facilitates real-time data acquisition, precise process monitoring, and dynamic control,
thereby bolstering manufacturing process reproducibility and enabling optimization.
Its digital compatibility further streamlines data analysis and report generation,

simplifying the preparation of critical regulatory submissions.



This comprehensive, integrated approach is projected to substantially reduce
contamination risks and process variability when compared to traditional open and
highly manual manufacturing methods, ultimately leading to higher quality and safer

therapeutic products for patients.

Context: The CAR T Manufacturing Challenge

CAR T cell therapy has demonstrated remarkable therapeutic efficacy against certain
hematologic malignancies, leading to its rapid expansion in clinical application. However,
autologous CAR T cell therapy entails an inherently complex process, spanning from
patient-specific cell collection and manufacturing to final administration, demanding
both high costs and stringent quality control. Critically, manufacturing contamination
directly jeopardizes product safety, underscoring the urgent need for implementing
closed-system solutions. Thermo Fisher Scientific's new platform directly addresses these
challenges, representing a pivotal advance towards making CAR T cell therapy

manufacturing more efficient, safer, and scalable.

Strategic Impact & Future Outlook

Thermo Fisher Scientific's semi-automated, closed manufacturing platform is poised to
significantly alleviate critical bottlenecks in autologous CAR T cell manufacturing. This
breakthrough will enable faster delivery of these life-saving therapies to a broader
patient population. Furthermore, the technology is expected to contribute to a
substantial reduction in manufacturing costs, thereby potentially enhancing the overall
cost-effectiveness and accessibility of CAR T cell therapies. Looking ahead, such
automated, GMP-compliant systems are anticipated to become a new standard in
biopharmaceutical manufacturing, with broad applicability extending to the production
of other complex cell and gene therapy products. Investors and researchers alike are
keenly observing the impact of these technological innovations, which promise
enhanced manufacturing efficiency and safety, on the overall trajectory and growth of

the burgeoning cell therapy market.

Source: https://www.bioprocessintl.com/cell-culture-media/autologous-car-t-cell-manufacturing-using-a-
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#27 Precision Fermentation Emerges as Transformative
Food Production Technology, Enabling Scalable and
Cost-Effective Alternative Ingredient Supply

Published July 21, 2026  KLBD Kosher Certification UK

| overview

Precision fermentation is rapidly gaining recognition as an innovative technology in
food production, enabling the scalable and cost-effective manufacturing of diverse
ingredients, including those challenging to produce agriculturally, with supply chain
certainty. Companies like Vivici are scaling up this technology, and the UK has
launched specialized business support services to expedite market authorization and
provide guidance for startups. This is expected to significantly contribute to

sustainable food supply.
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Key Findings

Precision fermentation technology is increasingly being recognized as a groundbreaking
solution in modern food production. This technology enables the scalable and cost-
effective manufacturing of all types of food ingredients, including those traditionally
difficult to produce agriculturally or with high environmental footprints. This is expected

to contribute to building a more reliable and sustainable food supply chain.

Technical / Clinical Details

Precision fermentation is a process where genetically modified microorganisms (such as
yeast, fungi, or bacteria) are cultured in bioreactors to efficiently produce specific target
proteins, fats, flavors, vitamins, and other compounds. For instance, it allows for the
production of animal-derived milk or egg proteins without the use of animals. The main
advantages of this technology include a significant reduction in resource consumption
like land and water, independence from environmental conditions for production, and
the ability to ensure consistent product quality and safety. Companies like Vivici have
successfully scaled up this precision fermentation technology commercially, establishing
systems to supply high-quality alternative ingredients in large volumes. Furthermore, in
the UK, specialized business support services dedicated to precision fermentation have
been launched, providing expert guidance for startups to expedite market authorization

processes and support the overall growth of the industry.

Background & Context

The global food system faces multiple challenges, including population growth, climate
change, and resource depletion, making the transition to sustainable and resilient food
production methods an urgent imperative. Among consumers, there is a growing
interest in plant-based foods and alternative proteins driven by concerns for health,
animal welfare, and the environment. Precision fermentation is positioned as a powerful
tool to address these needs, holding the potential to overcome many limitations of
traditional agriculture and animal husbandry. Governments and industries alike
recognize the positive impact this technology can have on food security and economic

growth, providing active support.



Strategic Significance & Outlook

The rise of precision fermentation technology has the potential to bring about a
paradigm shift in the food industry, potentially becoming a mainstream method for food
supply in the future. As this technology matures and becomes more cost-effective, it will
be applied to a wider range of food categories, offering consumers diverse choices. The
establishment of ecosystems, such as the UK's business support service, will accelerate
innovation and rapid product introduction to the market. Investors see significant
opportunities in this sector where sustainability and technological innovation converge,
and investments in precision fermentation companies are expected to remain active. This
is anticipated to contribute to solving global food problems and drive new growth in the

food industry.

Source: https://www.klbdkosher.org/news-and-articles/the-rise-of-fermentation-in-food-production-

today/
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#28 Allogeneic CAR-T Cell Manufacturing: Advantages

and Process Unveiled for Rapid Cancer Therapy via
'‘Off-the-Shelf' Solutions

Published Published July 22, 2026  Liv Hospital ~JL 1

| overview

Allogeneic CAR-T cell manufacturing is poised to revolutionize cancer treatment by
providing 'off-the-shelf' solutions derived from healthy donor cells. This approach
dramatically shortens treatment timelines and enhances accessibility compared to
patient-specific autologous methods. The process leverages automated, closed-
system production in stirred-tank bioreactors, integrating advanced genetic
engineering, immune evasion strategies, and perfusion optimization to deliver rapid,

cost-effective therapies.
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Background

Conventional autologous CAR-T cell therapies have undeniably revolutionized the
treatment landscape for specific hematological malignancies, demonstrating
unprecedented efficacy. However, their widespread adoption is hampered by significant
practical challenges, including multi-week manufacturing lead times, exorbitant costs,
and complex logistical demands stemming from the patient-specific cell collection and
individualized production model. These limitations have historically restricted rapid and
equitable access to this life-saving treatment. Allogeneic CAR-T cell platforms are
specifically engineered to circumvent these obstacles, striving for a more universally
applicable and readily available therapeutic modality. Pivotal advancements in immune
evasion technologies, critical for overcoming issues of allogeneic cell rejection, are

rapidly accelerating research and development investments within this dynamic field.

Key Findings

Allogeneic (donor-derived) CAR-T cell manufacturing presents a transformative solution
to the temporal and logistical complexities inherent in autologous (patient-derived)
CAR-T cell production. This innovative approach offers cancer patients 'off-the-shelf'
(ready-to-use) therapies, ensuring more rapid deployment and broader accessibility, thus

establishing a new paradigm in advanced cell therapy.

Manufacturing Process and Engineering Details

The allogeneic CAR-T cell manufacturing process initiates with T cells rigorously sourced

from healthy donors, followed by several critical engineering and biological steps:

e Healthy Donor T Cell Sourcing: T cells are meticulously collected from healthy
donors who adhere to stringent screening protocols to ensure product safety and

efficacy.

e Master Cell Bank Establishment: Post-harvest, donor T cells undergo initial genetic
modification, are extensively expanded ex vivo, and subsequently cryopreserved to
establish robust master cell banks. This strategic measure enables on-demand

manufacturing commencement, ensuring scalability and responsiveness.



e Genetic Engineering and Viral Vector Integration: Chimeric Antigen Receptor
(CAR) gene introduction into T cells is achieved through advanced viral vector
platforms, typically lentiviruses or adeno-associated viruses (AAV). Crucially, immune
evasion engineering is integrated, involving precise editing of T cell receptor (TCR)
genes or major histocompatibility complex (MHC) genes. This modification is
paramount for mitigating recipient immune rejection, a key challenge in allogeneic

therapies.

¢ Automated Closed-System Manufacturing with Perfusion Optimization:
Production is executed within fully automated, closed-system bioreactors, specifically
stirred-tank designs. Perfusion optimization techniques are employed to facilitate
high-density, continuous cell culture, which significantly enhances product yield and
quality. This approach concurrently reduces manufacturing cycle times and costs,
while notably improving product consistency when compared to conventional batch

processing methods.

This streamlined, integrated process underpins the rapid delivery of CAR-T therapies,
eliminating the protracted lead times associated with individualized patient cell

procurement and bespoke manufacturing.

Strategic Significance and Future Outlook

The ongoing advancements in allogeneic CAR-T cell manufacturing technology are
poised to profoundly reshape the future paradigm of cancer therapeutics. The promise
of significantly faster treatment access, substantially reduced manufacturing costs, and
enhanced product consistency will invariably broaden the therapeutic applicability of
CAR-T cell platforms, extending life-saving interventions to a significantly larger patient
population. As this technology continues its maturation trajectory, it is projected to
become globally accessible within healthcare infrastructure, with its utility potentially
expanding beyond hematological malignancies to encompass solid tumors. The
profound market potential of these 'off-the-shelf' cell therapies, coupled with the critical
manufacturing technological innovations enabling their commercialization, is attracting

substantial interest from investors across the biotech sector.

Source: https://int.livhospital.com/allogeneic-car-t-therapy-manufacturing-process/
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#29 CAR T-Cell Therapy Cost-Effectiveness Poses
Challenge: Localized Manufacturing in Turkey and
China Contributes to Cost Reduction and Addresses
Access Disparities

Published Published July 21,2026  Bookimed kJL 1
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| overview

The prohibitively high cost of CAR T-cell therapy severely limits patient access
worldwide, with prices fluctuating significantly based on manufacturing and treatment
location. However, localized production, notably in Turkey and China, demonstrates
substantial cost reductions compared to Western markets. Emerging strategies,
including on-site manufacturing and diverse CAR T-cell types, promise to further

enhance cost-effectiveness and bridge global access disparities.
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Background

CAR T-cell therapy has revolutionized the treatment landscape for specific hematological
malignancies, such as Acute Lymphoblastic Leukemia and Diffuse Large B-cell
Lymphoma, offering transformative hope for many patients. Despite its groundbreaking
therapeutic benefits, the therapy's exorbitant price poses significant challenges for
reimbursement systems and patient access, even in well-resourced developed countries.
Globally, for nations with limited healthcare budgets, CAR T-cell therapy remains an
unaffordable luxury, exacerbating severe healthcare disparities. Consequently, reducing
manufacturing costs and improving accessibility have become paramount for the

equitable global dissemination of this life-saving treatment.

Key Findings

The prohibitive cost of CAR T-cell therapy is a primary barrier preventing widespread
patient access. Analysis reveals a substantial global variance in therapy pricing, directly
influenced by manufacturing methodologies and the geographical location of treatment
administration. Crucially, localized manufacturing initiatives in countries like Turkey and
China are demonstrating a significant potential to substantially reduce treatment costs

compared to those observed in the United States.

Technical and Economic Drivers

CAR T-cell therapy is an intricate, multi-step process. It begins with apheresis to harvest a
patient's autologous T cells, followed by complex ex vivo genetic modification and
expansion, before reinfusion into the patient. This highly personalized manufacturing
workflow demands sophisticated technology and specialized facilities, with these
operational expenditures heavily impacting the final therapy cost. While the average cost
of CAR T-cell therapy in the U.S. is exceptionally high, countries such as Turkey and China
have successfully implemented strategies to significantly lower treatment expenses. This
success stems from a combination of robust domestic R&D investments, the
establishment of local manufacturing facilities, and optimized localized cost structures.
For instance, China has multiple domestically approved and manufactured CAR T-cell
therapies, resulting in considerably lower treatment expenses than those typically seen in
the U.S.



To further enhance cost-effectiveness and integrate CAR T-cell therapy into a more

sustainable healthcare ecosystem, several innovative strategies are being explored:

e On-site Cell Production: Locating manufacturing units within or in close proximity to
hospitals can drastically cut logistics costs and reduce overall manufacturing

turnaround times, improving efficiency and patient access.

¢ Diversified CAR T-Cell Therapies: The development of allogeneic (donor-derived)
CAR T-cell therapies represents a paradigm shift. These "off-the-shelf" products can
be mass-produced from healthy donors, holding immense potential to lower per-
dose manufacturing costs and significantly improve scalability compared to

autologous approaches.

¢ Process Automation and Standardization: Implementing automation and
standardization across manufacturing processes is crucial for reducing labor costs,

minimizing human error, and boosting overall operational efficiency.

Strategic Outlook and Investment Implications

Improving the cost-effectiveness of CAR T-cell therapy is fundamental to achieving
equitable global access to this transformative treatment. The localized manufacturing
models pioneered in regions like Turkey and China offer a blueprint for adoption in
other developing markets, potentially contributing significantly to global healthcare cost
containment. Looking ahead, continued advancements in manufacturing processes,
particularly through increased automation and the maturation of allogeneic approaches,
are anticipated to drive further reductions in CAR T-cell therapy costs. This evolution is
poised to broaden treatment availability to a significantly larger patient population
worldwide. Consequently, investors are keenly observing companies that demonstrate
innovative cost-reducing technologies and possess strong manufacturing capabilities in
emerging markets. These strategic developments are increasingly recognized as pivotal

determinants of the cell therapy market's sustainable growth and long-term viability.

Source: https://us-uk.bookimed.com/article/car-t-cell-therapy-cost/
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#30 Scaling Animal-Free Proteins from Precision
Fermentation Faces Challenges: Cost and Process
Control Barriers from Lab to Market

Published July 23, 2026  MDPI  Switzerland

| overview

Scaling animal-free proteins produced via precision fermentation from lab to
industrial production faces significant challenges, including maintaining strain
performance, high media costs, and precise bioprocess control. Changes in oxygen
transfer and mixing dynamics at larger scales can impact strain performance, while
slight deviations in pH and dissolved oxygen can negatively affect protein expression.
Overcoming these technical and economic hurdles is crucial for achieving sustainable

and efficient protein supply.



| N DEPTH

Key Findings

Animal-free proteins produced using precision fermentation technology hold immense
potential to revolutionize the food industry. However, the transition from lab-scale to
industrial production presents several formidable challenges, including maintaining
strain performance, managing high media costs, and ensuring precise bioprocess

control.

Technical / Clinical Details

Protein production through precision fermentation involves cultivating microorganisms
in large bioreactors. When scaling up from small laboratory flasks to industrial

fermenters of thousands of liters, several complex technical hurdles emerge:

¢ Maintaining Strain Performance: As scale increases, factors such as oxygen transfer
efficiency, mixing dynamics, and shear stress change. This can make it difficult for
strains optimized in the lab to perform identically at industrial scale, potentially

leading to reduced yield and quality of the target protein.

e Optimizing Media Costs: Precision fermentation typically uses expensive, high-purity
media, including carbon sources (e.g., glucose), nitrogen sources, and micronutrients,
to maximize microbial growth and target protein expression. In industrial-scale
production, these media costs constitute a significant portion of the total
manufacturing cost, making the development of cost-effective alternative media and

process optimization essential.

e Precise Bioprocess Control: Even slight deviations in parameters such as pH,
dissolved oxygen concentration, temperature, and agitation speed within the
bioreactor can negatively impact microbial physiology and protein expression. In
large-scale systems, uniformly and precisely controlling these parameters is
technically challenging, requiring advanced sensors, control algorithms, and

automation systems.

Overcoming these challenges requires deep expertise in bioprocess engineering and

innovative solutions.



Background & Context

Driven by global population growth and increasing environmental awareness, the
demand for sustainable alternative proteins is soaring. Precision fermentation is
expected to be a key technology in meeting this demand by offering environmentally
friendly and ethical alternatives to animal-derived proteins (such as dairy, eggs, and
meat). However, the commercial success of this technology hinges on its ability to
reduce manufacturing costs to competitive levels and ensure supply stability. Current
challenges are major factors impeding the bridge from fundamental research to market

availability.

Strategic Significance & Outlook

For animal-free proteins from precision fermentation to become a mainstream
component of the food system, resolving the technical and economic challenges
discussed above is imperative. Research and development must focus on developing
more robust and efficient strains, cheaper media, and precise process control
technologies for large-scale bioreactors. Companies will need to prioritize innovation
across the entire manufacturing process and collaborate with partners who possess
scale-up expertise. Investors see significant growth opportunities in companies that can
overcome these hurdles and establish sustainable alternative protein production
capabilities. Progress in this field is expected to contribute significantly to food security

and environmental sustainability.

Source: https://www.mdpi.com/2076-3417/16/15/7392
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#31 US Department of Energy's 'GENESIS MISSION®
Aims for Bioprocess Autonomy via Al and Digital
Twins, Targeting Enhanced Yields and Cost Reduction
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| overview

The U.S. Department of Energy's 'GENESIS MISSION' seeks to connect biological
design with manufacturing outcomes by integrating Al with experiments, structural
analysis, models, biodiversity discovery, and digital twins of organisms, bioreactors,
and biochemical processes. This Al solution is expected to expand the available
design space in bioprocessing, driving improved yields, reduced costs, and enhanced
robustness in bioindustrial manufacturing. This initiative marks a crucial effort to

accelerate innovation within the bioeconomy.
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Key Findings

The U.S. Department of Energy (DOE)'s ‘GENESIS MISSION' is a groundbreaking initiative
aiming to achieve autonomy in bioprocess manufacturing through the integration of
artificial intelligence (Al) and digital twin technologies. This project seeks to optimize the
entire continuum from biological design to manufacturing outcomes, with the ambitious
goal of dramatically improving yields, reducing costs, and significantly enhancing the

robustness of bioindustrial processes.

Technical / Clinical Details

At the core of the GENESIS MISSION is the use of Al to interconnect several critical

elements:

e Experimental Data: Vast datasets generated from high-throughput experiments.
e Structural Analysis: Detailed analytical data of biomolecules and cellular structures.

e Computational Models: Mathematical and computational models describing

biological processes.
¢ Biodiversity Discovery: Exploration of new microorganisms and enzymes.

¢ Digital Twins: Virtual replicas of organisms (cell lines or microbes), bioreactors, and

biochemical processes.

By integrating and analyzing these elements, Al enables researchers to explore a vast
design space in bioprocessing. Digital twins simulate physical processes in real-time,
predict future behaviors, and test various 'what-if' scenarios in a virtual environment. This
accelerates optimization during the development phase, reducing the number and cost
of experiments. For example, Al can accurately predict how a specific microbial strain will
behave in a bioreactor and how much of a target substance it will produce, then
autonomously adjust culture conditions to achieve maximum yield. This promises
revolutionary efficiencies in the production of pharmaceuticals, biofuels, and

biomaterials.



Background & Context

The bioeconomy holds significant potential to contribute to energy security,
environmental protection, and economic growth through the development of
sustainable products and processes. However, optimizing bioprocesses remains a major
challenge due to the inherent complexity of biological systems and difficulties in scaling
them up. Traditional trial-and-error approaches are time-consuming and costly, creating
bottlenecks for innovation. The introduction of Al and digital twin technologies is seen as
key to overcoming these challenges and transforming bioindustry into data-driven,
autonomous manufacturing. The U.S. government is bolstering strategic investments in

such advanced technologies to maintain leadership in the bioeconomy.

Strategic Significance & Outlook

The success of the GENESIS MISSION has the potential to fundamentally transform the
efficiency and sustainability of bioindustrial manufacturing. Improved yields and reduced
costs will enhance the market competitiveness of bio-products such as biofuels,
bioplastics, and pharmaceuticals, accelerating their adoption. In the future, the
realization of fully autonomous biomanufacturing platforms is expected, where the entire
process from R&D to commercial production is optimized with minimal human
intervention. This will usher in a new golden age for biotechnology, providing a
foundation for innovative solutions to global challenges. Investors are closely monitoring
the disruptive impact of this technology on the entire industry and the new market

opportunities it will create.

Source: https://www.energy.gov/documents/ostp-genesis-mission-science-and-technology-challenges
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#32 Eli Lilly Acquires Kelonia and Orna Therapeutics as
Investment in In Vivo Cell Therapies Surges, Aiming to
Reduce Treatment Burden and Manufacturing Costs

Published July 23,2026  DCAT Value Chain Insights  USA

| overview

In vivo cell therapies, where the patient's body becomes the manufacturing site for
cells like CAR T cells, are attracting substantial biopharmaceutical investment due to
their potential to reduce treatment burden, enhance accessibility, and cut complex ex
vivo manufacturing costs. Eli Lilly and Company's acquisition of Kelonia Therapeutics
for its iGPS lentiviral gene delivery system and Orna Therapeutics for its circular RNA-

based in vivo CAR-T therapy exemplifies this growing trend, establishing a new

paradigm in cell therapy.
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Key Findings

Investment in in vivo cell therapies, where therapeutic cells like CAR T cells are generated
directly within the patient's body, is rapidly expanding across the biopharmaceutical
industry. This approach holds the potential to significantly reduce the treatment burden,
complex ex vivo manufacturing, and high costs associated with conventional cell
therapies, prompting major pharmaceutical companies like Eli Lilly and Company to

strategically enter this field.

Technical / Clinical Details

In vivo cell therapy utilizes gene editing technologies (e.g., lentiviral vectors or circular
RNA) to 'reprogram’ existing cells within the patient's body (e.g., T cells) into therapeutic
cells like CAR T cells. This eliminates the need for complex and time-consuming
processes such as cell collection, ex vivo manipulation, and re-infusion. Eli Lilly and

Company's recent acquisitions underscore its commitment to this technology.

¢ Acquisition of Kelonia Therapeutics: Kelonia Therapeutics' 'iGPS lentiviral gene
delivery system' enables efficient in vivo genetic modification of cells. This allows for
the targeted delivery of therapeutic genes to specific tissues or cell types, generating

therapeutic cells that exert their effects directly within the patient's body.

e Acquisition of Orna Therapeutics: Orna Therapeutics' circular RNA (circRNA)-based
in vivo CAR-T therapy enables stable and efficient gene expression, facilitating the in
vivo generation of CAR T cells. Circular RNAs are more resistant to degradation than

linear RNAs, promising more sustained protein expression.

These technologies aim to simplify cell therapy logistics and dramatically reduce

manufacturing costs, thereby expanding access to more patients.



Background & Context

While traditional autologous CAR T cell therapy has achieved breakthrough efficacy in
certain blood cancers, its manufacturing requires several weeks, high costs, and
specialized facilities. Consequently, many patients face prolonged waits for treatment,
and in some cases, are unable to receive the therapy at all. In vivo cell therapy is
emerging as a next-generation solution to overcome these bottlenecks, potentially
making CAR T cell therapy available to a broader patient population. The active
investment in this field by major pharmaceutical companies like Eli Lilly indicates that the

in vivo approach is a leading trend shaping the future of cell and gene therapy.

Strategic Significance & Outlook

The surging investment in in vivo cell therapy is expected to bring about a significant
transformation in the cell therapy commercialization model. If reduced treatment burden
and cost savings are realized, advanced cell therapies, including CAR T cell therapies,
could be adapted for a wider range of diseases and become more accessible to patients
worldwide. The integration of Kelonia's and Orna's technologies will strengthen Eli Lilly's
cell and gene therapy pipeline, playing a crucial role in establishing its leadership in this
innovative sector. Investors are keenly interested in the clinical trial results of in vivo

approaches and their impact on the growth and sustainability of the cell therapy market.

Source: https://www.dcatvci.org/features/in-vivo-cell-therapies-solving-mfg-obstacles/
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#33 CuraCell Pursues Gentler Preconditioning and
Reduced Manufacturing Costs for CC-38 TIL Therapy
for Solid Tumors, Enhancing Patient Eligibility and
Cost-Effectiveness

Published July 20, 2026  Clinical Leader = USA

| overview

CuraCell is focusing on a gentler preconditioning regimen and reduced
manufacturing costs for its CC-38 T cell therapy program, which utilizes patient-
derived tumor-infiltrating lymphocytes (TILs) for solid tumors. This approach aims to
maintain therapeutic efficacy while mitigating treatment burden and manufacturing
complexity. By optimizing its manufacturing process, CC-38 seeks to establish a more
cost-effective treatment pathway for solid tumors and support broader patient

eligibility.
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Key Findings

CuraCell has announced groundbreaking advancements in its CC-38 tumor-infiltrating
lymphocytes (TILs) therapy program for solid tumors. This program adopts a gentler
preconditioning regimen and aims to significantly reduce manufacturing costs compared
to conventional TIL therapies, thereby expanding patient eligibility and improving the

overall cost-effectiveness of the treatment.

Technical / Clinical Details

TILs therapy is a cell-mediated immunotherapy where T lymphocytes isolated from a
patient's own tumor tissue are massively expanded ex vivo and then re-infused to attack
cancer cells. It holds particular promise for 'cold tumors,' solid tumors that are typically
poorly infiltrated by immune cells. Traditional TIL therapy requires prolonged ex vivo cell
culture to achieve sufficient cell numbers and necessitates aggressive lymphodepleting
preconditioning prior to treatment. This intensive preconditioning imposes significant

burden on patients and carries risks of severe side effects.
CuraCell's CC-38 program improves upon conventional TIL therapy in several key areas:

¢ Gentler Preconditioning Regimen: By reducing the burden on patients and
mitigating the risk of complications, this approach could make the therapy accessible
to a larger patient population. While specific details of the regimen are not provided,
it aims to adjust the degree of immunosuppression and improve the side effect

profile.

e Optimized Manufacturing Process: Focuses on reducing manufacturing complexity
and production costs. This likely includes shorter culture durations, automated
processes, and more efficient cell expansion technologies. Reducing manufacturing

costs is critical for broadening market access for TIL therapy.

These improvements lay the groundwork for CC-38 to become a more accessible and

effective treatment option for solid tumors.



Background & Context

Immunotherapy for solid tumors has garnered significant attention for its therapeutic
potential, but the dramatic efficacy observed with CAR T cell therapy in hematological
cancers has been more limited in solid tumors. TIL therapy is a promising cell therapy for
solid tumors, but its complex manufacturing, treatment burden, and high costs have
been major barriers to widespread adoption. CuraCell's approach directly addresses
these challenges, enhancing the clinical and commercial viability of TIL therapy.
Adjusting the intensity of lymphodepleting preconditioning has been a long-standing

research focus for improving the safety profile of TIL therapy.

Strategic Significance & Outlook

The progress of CuraCell's CC-38 program has the potential to offer new treatment
options for patients with solid tumors and significantly impact the future of TIL therapy.
If a gentler preconditioning and reduced manufacturing costs are achieved, CC-38 could
become applicable to patients previously ineligible for TIL therapy, expanding its market
size. Robust clinical results and optimized manufacturing processes for scalable
operations are crucial factors that will attract attention from investors and physicians.
The success of this program is expected to redefine the role of cell therapy in treating

solid tumors and accelerate innovation in areas of high unmet medical need.

Source: https://www.clinicalleader.com/doc/unlocking-gentler-cost-efficient-til-therapy-for-cold-tumors-
0001
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#34 AABEE Demonstrates Adaptive Digital Twin for

Bioprocess Autonomy and Computer Vision for Non-
Invasive Foam Management in Bioreactor Control

Published July 23, 2026 A4BEE  Unknown
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| overview

A4BEE has presented proof-of-concept for an adaptive digital twin aimed at
bioprocess autonomy and computer vision for non-invasive foam management in
bioreactor control. These innovations seek to bridge the gap between scientists and
algorithms, indicating advancements in Process Analytical Technology (PAT) and

digital twin applications. This opens new possibilities for bioprocess optimization.



| N DEPTH

Key Findings

A4BEE has unveiled a proof-of-concept (PoC) for an adaptive digital twin and a computer
vision technology enabling non-invasive foam management in bioreactor control. These
innovations mark a significant step towards achieving autonomous control in

bioprocesses, opening new frontiers for data-driven bioprocess optimization.

Technical / Clinical Details

The technologies presented by A4BEE aim to address multiple challenges in bioprocess

manufacturing:

e Adaptive Digital Twin: This digital twin acts as a virtual replica that mimics the
behavior of a physical bioreactor in real-time. It autonomously learns from process
data, continually improving its predictive capabilities. This allows operators to
simulate various scenarios in a virtual environment, identify optimal operating
conditions, and proactively predict potential issues such as yield reductions or
contamination. Integrating Process Analytical Technology (PAT), the digital twin serves

as a powerful tool for gaining deeper insights into complex bioprocess dynamics.

e Computer Vision for Non-Invasive Foam Management: Foaming within
bioreactors is a common problem in cell culture processes, potentially leading to
reduced bioreactor capacity, sensor fouling, and physical stress on cells. Traditional
antifoam agents can have adverse effects on downstream processes. A4BEE's
computer vision technology non-invasively monitors foam levels in real-time, using
image recognition algorithms to accurately quantify foam. This enables more precise
and efficient foam control, allowing for defoaming measures to be applied only when

necessary.

These technologies contribute to enhancing the autonomy and robustness of bioprocess

manufacturing, thereby improving the consistency of product quality and yield.



Background & Context

Biopharmaceutical manufacturing is a complex process demanding high levels of
expertise and stringent control. Traditional manufacturing processes often involve
significant manual intervention, leading to process variability and risks of human error.
With increasing pressure to accelerate drug development and reduce costs, the industry
is pushing for automation and digitalization, seeking more efficient and reliable
manufacturing solutions. Advanced technologies such as Al, digital twins, and computer
vision are crucial components for realizing this transformation and are considered

indispensable for building next-generation 'smart factories.'

Strategic Significance & Outlook

The adaptive digital twin and computer vision technologies presented by A4BEE
represent a crucial step towards bioprocess autonomy and have the potential to
significantly impact the biopharmaceutical manufacturing industry. As these
technologies further develop and are widely adopted, process optimization will
accelerate, reducing product development lead times and costs. In the future, they are
expected to contribute to the realization of 'self-driving labs' and 'smart factories,' where
Al fully autonomously manages bioprocesses with minimal human intervention. Investors
are keen on the disruptive impact these innovative technologies can have on the entire
industry and the new market opportunities they will create, including stabilizing the

supply of biopharmaceuticals and accelerating the market entry of novel therapies.
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#35 Al and Digital Twin Challenges in GMP

Manufacturing: Regulators Demand Audit Trails for
Continuously Learning Models

Published Date unknown BioPharma APAC Singapore

| overview

Al and digital twin technologies promise breakthroughs in GMP biomanufacturing,
enabling predictive maintenance, real-time release, and high yields. However,
regulatory challenges concerning the validation and auditability of continuously
learning Al models pose a major barrier to widespread adoption on the production
floor. This issue is particularly salient in the Asia Pacific region, where digital twin
adoption is advancing, necessitating a balance between technological innovation and

regulatory compliance.
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Key Findings

Artificial Intelligence (Al) and digital twin technologies offer revolutionary potential in
GMP (Good Manufacturing Practice)-compliant biomanufacturing, promising
advancements such as predictive maintenance, real-time release, and enhanced yields.
However, widespread adoption of these technologies faces a significant hurdle:
regulatory challenges concerning the validation and auditability of continuously learning

Al models.

Technical / Clinical Details

Al and digital twins offer innovative functionalities in the manufacturing processes for

biopharmaceuticals, vaccines, and cell and gene therapy products, including:

¢ Predictive Maintenance: Al analyzes data from manufacturing equipment to predict
potential failures in advance, minimizing unplanned downtime and enhancing

production continuity.

e Real-Time Release: Al analyzes in-process data to evaluate product quality in real-

time, significantly shortening the time required for final product release testing.

e Achieving High Yields: Al optimizes process parameters and enables early detection

and correction of anomalies, maximizing product yields.

However, to leverage these benefits, companies must meet the 'audit trail' requirements
mandated by regulatory bodies. Continuously self-learning and self-improving Al models
can often become 'black boxes' in their decision-making processes, making it difficult to
retrospectively prove how Al decisions were made for a specific manufacturing batch
and how those decisions impacted product quality. Regulatory authorities demand high
transparency and reproducibility in pharmaceutical manufacturing, necessitating systems
that can thoroughly record and verify Al decision logic, data inputs, and model update

histories.



Background & Context

The biopharmaceutical manufacturing industry faces a triple challenge of improving
quality, reducing costs, and shortening time-to-market. Al and digital twins are seen as
powerful tools to address these challenges. In the Asia Pacific region, where
manufacturing bases are expanding and investment in digital technologies is active, the
adoption of digital twins is particularly advanced. Nevertheless, regulatory agencies
worldwide, especially the FDA (U.S. Food and Drug Administration) and EMA (European
Medicines Agency), while encouraging innovative technology adoption, maintain strict
standards for quality control and data integrity to ensure patient safety and product
quality. How Al's learning and adaptive capabilities can be reconciled with regulatory

requirements will be key to its future widespread adoption.

Strategic Significance & Outlook

Widespread adoption of Al and digital twins in GMP manufacturing floors necessitates
close collaboration between technology developers and regulatory authorities. New
standards and tools will be required to enhance the transparency of Al models and
record their operations in a verifiable manner. The utilization of blockchain technology
and advancements in Explainable Al (XAl) research could help address this challenge.
Overcoming these hurdles would enable biomanufacturing to become smarter, more
efficient, and robust, allowing next-generation medicines to reach patients more quickly
and safely. Investors will be keenly interested in companies that offer solutions capable

of maximizing Al's benefits while satisfying regulatory requirements.

Source: https://biopharmaapac.com/analysis/28/8164/the-algorithm-on-the-gmp-floor-ai-promises-a-
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#36 Prime Medicine Announces US FDA IND Clearance
for PM577a, an In Vivo Prime Editor for H1069Q-
Mutated Wilson Disease, Anticipating 2027 Clinical
Data

Published Published July 24, 2026  BioSpace (GLOBE NEWSWIREfZH) USA

| overview

Prime Medicine has secured FDA Investigational New Drug (IND) clearance for
PM577a, an in vivo Prime Editor designed to correct the H1069Q mutation in Wilson
disease. This approval initiates a global Phase 1/2 clinical program, with the company
anticipating initial safety and efficacy data by 2027, heralding a potential paradigm
shift in treating this debilitating genetic disorder.
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The Challenge of Wilson Disease

Wilson disease is a rare and severe genetic disorder characterized by impaired copper
metabolism, leading to toxic accumulation in organs like the liver and brain. Untreated, it
progresses to life-threatening neurological damage and liver failure. Current therapeutic
approaches, primarily copper chelators and zinc salts, manage symptoms but fail to
address the root genetic cause, leaving a significant unmet medical need for a curative
solution. The advent of precise gene-editing technologies represents a transformative

opportunity to fundamentally alter the disease course for such conditions.

FDA Clearance and Global Program Launch

In a pivotal development, Prime Medicine has announced that the U.S. Food and Drug
Administration (FDA) has granted Investigational New Drug (IND) clearance for PM577a.
This in vivo Prime Editor is engineered to directly target and correct the H1069Q
mutation within the ATP7B gene, the most prevalent cause of Wilson disease. This IND
clearance, alongside a previously approved Clinical Trial Application (CTA) in New
Zealand, officially greenlights a global Phase 1/2 clinical program for PM577a, marking a

significant step towards a potentially groundbreaking treatment.

Precision In Vivo Gene Editing at Work

PM577a leverages Prime Medicine's proprietary Prime Editing technology, an advanced
form of gene editing that promises unparalleled precision. Unlike earlier gene-editing
tools that often induce DNA double-strand breaks—a process that can lead to
unintended genomic alterations—Prime Editing employs a 'search and replace'
mechanism. This allows for direct, targeted editing of individual DNA bases without the
need for potentially risky breaks, making it a potentially safer and more precise
approach. PM577a is specifically engineered to correct the H1069Q point mutation in the
ATP77B gene, which accounts for a substantial proportion of Wilson disease cases. By
delivering this editor directly in vivo, the therapy avoids the complexities, costs, and
patient burden associated with ex vivo cell manipulation, streamlining the therapeutic
process. The initial Phase 1/2 clinical program will focus on evaluating the safety and

preliminary efficacy of PM577a, with first clinical data anticipated in 2027.



A New Era for Genetic Disease Treatment

The regulatory green light for PM577a and the initiation of its global clinical program
represent a monumental step toward fundamentally changing the treatment paradigm
for Wilson disease. The forthcoming 2027 clinical data will be critical in validating the
safety and efficacy of this novel in vivo Prime Editor. Beyond Wilson disease, the success
of PM577a could serve as a powerful proof-of-concept for the broader Prime Editing
platform, unlocking its potential to address a vast array of other genetic disorders
currently lacking adequate therapies. This innovative technology is poised to reshape the
landscape of genetic medicine, attracting keen interest from both the scientific

community and investors tracking the next generation of curative treatments.

Source: https://www.biospace.com/press-releases/prime-medicine-announces-u-s-fda-clearance-of-
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#37 Sonoma Biotherapeutics Automates Autologous
CAR-Treg Therapy Manufacturing for Rheumatoid
Arthritis with Cellares’ Cell Shuttle Platform

Published July 22, 2026  Regen Report  USA

| overview

Sonoma Biotherapeutics partnered with Cellares to automate manufacturing of its
Phase 1 autologous CAR-Treg therapy (SBT-77-7101) for treatment-resistant
rheumatoid arthritis, using Cellares' Cell Shuttle platform. This collaboration leverages
Cellares' fully integrated, automated 'factory-in-a-box' system to enhance scalability,
consistency, and readiness for late-stage development. SBT-77-7101 will be the first

regulatory T-cell therapy on this innovative platform.
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Key Findings

Sonoma Biotherapeutics has announced a strategic partnership with Cellares to
automate the manufacturing process for its Phase 1 autologous CAR-Treg therapy (SBT-
77-7101), targeting treatment-resistant rheumatoid arthritis. This collaboration aims to
significantly improve the scalability, consistency, and rapid transition to late-stage clinical

development for next-generation cell therapies.

Technical / Clinical Details

SBT-77-7101 is an autologous (patient-derived) CAR-Treg therapy designed to
genetically modify a patient's own regulatory T cells (Tregs) to specifically suppress the
inflammatory responses that cause rheumatoid arthritis. Treg cells play a crucial role in
maintaining immune balance and hold great promise for the treatment of autoimmune
diseases. Cellares' Cell Shuttle platform is a fully integrated, automated ‘factory-in-a-box'

system, characterized by:

¢ Full Automation: Executes multiple steps from cell collection to final product without
manual intervention. This minimizes the risk of human error, improving process

reproducibility and product consistency.

¢ Closed-System Design: The entire manufacturing process is conducted in a closed
system, isolated from the external environment. This significantly reduces

contamination risks and ensures product safety.

e Modular Scalability: Modules can be added and configured according to production
volume needs, allowing for flexible scale-up from early clinical trials to commercial

production.

SBT-77-7101 becoming the first regulatory T-cell therapy on the Cell Shuttle platform
demonstrates the applicability of this automated system to complex Treg cell
manufacturing. This is expected to resolve bottlenecks in advanced cell therapy
manufacturing and facilitate rapid supply to patients with treatment-resistant

rheumatoid arthritis.



Background & Context

Rheumatoid arthritis is a chronic autoimmune disease causing persistent inflammation,
and there is a strong demand for new therapeutic options for patients who are refractory
to existing treatments. Regulatory T-cell (Treg) therapy is a promising approach for
autoimmune diseases, but the technical complexity of isolating, expanding, and
genetically modifying Treg cells has presented manufacturing challenges that hinder its
commercialization. Automated manufacturing platforms like Cellares' Cell Shuttle play a
critical role in addressing these challenges and industrializing cell therapy manufacturing.
The cell therapy industry as a whole recognizes the urgent need for process efficiency

and improved scalability.

Strategic Significance & Outlook

The partnership between Sonoma Biotherapeutics and Cellares has the potential to
accelerate the clinical development of autologous CAR-Treg therapy SBT-77-7101 and
deliver a groundbreaking therapy to patients with treatment-resistant rheumatoid
arthritis. Manufacturing automation via the Cell Shuttle platform will also contribute to
reducing production costs, enhancing the future accessibility of this therapy. This success
story could pave the way for the development of Treg cell therapies for other immune
disorders and promote the standardization of automated manufacturing in the cell
therapy field. Investors and bioengineers are keenly interested in the impact of
manufacturing technology innovations on the commercial viability of advanced cell

therapies.

Source: https://theregenreport.com/2026/07/21/sonoma-biotherapeutics-to-automate-its-treg-cell-
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#38 iPSC and 3D Organoid Advances Bring Stem Cell
Therapies Closer to Clinical Outcomes: Rapid, Cost-
Effective Fibroblast-to-Endoderm/Neural Stem Cell
Induction Paves Way for Large-Scale Manufacturing

Published Published July 22, 2026  (Zfili/ZFR EARY)) Unknown

| overview

Stem cell therapies are transitioning rapidly from promise to clinical reality, driven by
recent advances in iPSC generation and differentiation. Innovative transcription factor
mixes now enable rapid, cost-effective conversion of fibroblasts into specific cell types
like endodermal tissues and neural stem cells, laying the groundwork for large-scale
manufacturing. Concurrently, the evolution of 3D organoid cultures and patient-
derived organoids is opening new avenues for disease modeling, drug discovery, and

personalized cell therapies.
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Background

Stem cell therapies have long held immense promise for repairing damaged tissues and
treating previously intractable degenerative diseases. However, their commercialization
and widespread clinical adoption have been constrained by the inherent complexities of
stem cell procurement, culture, directed differentiation, and scalable manufacturing. The
advent of iPSC technology addressed some of these concerns by providing patient-
specific stem cell sources with fewer ethical considerations, thereby establishing a robust
foundation for personalized medicine. Moreover, 3D organoids introduce a crucial layer
of physiological relevance to in vitro models that traditional 2D cell cultures could not
achieve, significantly accelerating the translational path from basic research to clinical

application.

Key Findings

Recent breakthroughs in stem cell biology, particularly in the generation and
differentiation of induced pluripotent stem cells (iPSCs), are accelerating the transition of
stem cell therapies from ‘promise’ to a tangible clinical reality. Crucially, novel
transcription factor cocktails now facilitate the rapid and cost-effective conversion of
readily available cells like fibroblasts into specific cell types, including endodermal tissues
and induced neural stem cells, thereby paving the way for large-scale therapeutic

manufacturing.

Technical / Clinical Details

Progress in stem cell research is accelerating across two primary fronts:



¢ Evolution of iPSC Technology: Induced pluripotent stem cells (iPSCs) are pluripotent
stem cells derived from adult somatic cells, theoretically capable of differentiating
into any cell type in the human body. Recent innovations leverage specific
transcription factor mixes to directly reprogram easily accessible cells, such as
fibroblasts, into therapeutically relevant cell types, including endodermal tissues (e.g.,
liver, pancreas, lung cells) and induced neural stem cells (e.g., brain, spinal cord cells).
This direct induction process is significantly more rapid, efficient, and cost-effective.
This 'direct reprogramming' technology bypasses intermediate differentiation stages,
simplifying the overall manufacturing process and enabling the mass production of

high-quality iPSC-derived cellular products.

e Development of 3D Organoids: Concurrently, significant advancements are being
made in 3D organoid cultures for both disease modeling and personalized cell
therapies. Organoids are self-organizing, three-dimensional mini-organs derived from
stem cells that closely recapitulate the structure and function of actual organs in vitro.
Patient-derived organoids are particularly valuable for precisely modeling individual
patient diseases, making them an indispensable tool for advancing personalized
medicine. These organoids demonstrate immense potential for applications such as
novel drug screening, toxicity testing, and as a future source of cells for transplant

therapies.

Collectively, these technologies are pivotal in overcoming the long-standing challenges
of manufacturing complexity, scalability, and cost that have traditionally hampered stem

cell therapies.



Strategic Significance & Outlook

The ongoing advancements in iPSC and 3D organoid technologies are of critical
importance in shaping the future trajectory of regenerative medicine and cell therapy.
Should rapid induction techniques from fibroblasts prove capable of supporting large-
scale, cost-effective manufacturing of therapeutic cells, it would dramatically accelerate
the clinical translation of cell therapies for a broad spectrum of diseases, including
neurodegenerative disorders, cardiovascular conditions, and liver pathologies.
Furthermore, patient-derived organoids will empower personalized drug screening and
facilitate a more precise understanding of disease mechanisms, consequently boosting
the success rate of new drug development. Investors are keenly observing how these
innovative technologies will unlock new market opportunities in areas of significant
unmet medical need, contributing to healthcare cost efficiencies and enhanced patient

outcomes.
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