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TScan Therapeutics halts allogeneic program,
pivots to in vivo TCR-T due to manufacturing
costs.

Bioreactor scaling involves complex trade-offs in
flexibility, yield, and design, requiring careful
optimization.

ABM launches Spheroid & Organoid Medium
portfolio to support reproducible, scalable 3D
culture workflows.

Lonza and Entropic co-develop scalable 96-well
3D skin organoid model for barrier function
screening.

WuXi Biologics pioneers automated perfusion
platform for continuous upstream bioprocessing,
boosting productivity.

Modular bioprocessing with digital twins and AI
revolutionizes manufacturing, reducing
downtime.

Estonia's AIO and TFTAK launch €1.94M
'DigiFoundry 2.0' for digital biomanufacturing of
microbial oil.

Rice and ETH Zurich unveil 'hydroMEA," a 3D
neural platform for real-time myelin formation
analysis.

Franciscan Health advances cancer care with
CAR-T and bone marrow transplants, exploring
deceased donor stem cells.

Japan's stem cell therapy landscape features high
costs and strict MHLW regulations for
regenerative medicine.

Celvivo secures $6.6M to scale its ClinoStar 3D
cell culture platform, appointing Jacob Philipsen
as CEO.

Japan leads global stem cell research, excelling in
treatment costs, methods, and safety with strict
regulations.

CDMOs use continuous bioprocessing and
Catalent's GPEx® Lightning to overcome
multispecific manufacturing challenges.

Al and digital twins accelerate cultivated meat
commercialization by optimizing bioprocesses and
reducing costs.

Researchers repurpose photo paper for a
scalable, low-cost, label-free 3D biosensing
platform for cell analysis.

Dynamic perfusion culture revolutionizes mAb
manufacturing, boosting quality and yield, driving
continuous biomanufacturing.

Celularity and MuseCell Innovations forge US
manufacturing partnership for Dezawa MuseCells,
projecting $300M+ purchases.

Indian pharma accelerates digital bioprocessing
with digital twins to optimize bioreactor
performance and reduce scale-up risks.

Japan approves iPSC-based stem cell therapy for
Parkinson's disease, paving way for clinical
application.
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WuXi Biologics reports 18.4% H1 2026 revenue
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I Three Questions That Demand Your Decision This Week

@ Is your iPSC manufacturing strategy competitive?

Japan's REPROCELL is accelerating clinical-grade iPSC scale-up with AI-driven gene editing and bioreactor
integration (#01, #06). With Japan also approving iPSC therapy for Parkinson's (#31), global leaders are
setting a high bar for cost-effective, high-quality production. Are your internal capabilities or CDMO
partnerships keeping pace with these advancements to ensure future market access and cost-competitiveness?

@® Does the rise of in vivo cell therapies threaten your ex vivo platforms?

TScan Therapeutics pivoted from allogeneic ex vivo programs due to manufacturing challenges (#13), while
Huazhong University demonstrated cost-reducing in vivo CAR-T therapy for MS (#42). This shift could bypass
complex, expensive ex vivo manufacturing. Are your R&D; and manufacturing teams evaluating in vivo
approaches, or are you at risk of platform obsolescence and losing market share to more agile competitors?

© Are you leveraging Digital Twins and Al for bioprocess optimization?

Digital twins and Al are revolutionizing modular bioprocessing, drastically reducing downtime and optimizing
cultivated meat production (#18, #26, #30). Indian pharma is rapidly adopting these tools to mitigate scale-up
risks. Are your biomanufacturing operations integrating these advanced digital tools to enhance efficiency,
reduce costs, and accelerate time-to-market, or are you falling behind global competitors in operational

excellence?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® AlloPers Opp. Off-shelf CT Lagging tech

® MSC Mat Opp. Yield boost Inefficient mfg
® CDMO Cap Threat Outsourcing Asian comp.
® LNP Supply Ref. Stable supply Supply risk
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I Deep Dive @ — iPSC Manufacturing Scale-Up

#01 | 2026/08/27 | REPROCELL | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impact® ® ® ® O Data

Reliability® ® ® ® O US/EU Relevancc® @ @ @ O

REPROCELL is significantly accelerating clinical-grade iPSC manufacturing by integrating its StemRNA™
Clinical platform with Al-driven StemEdit gene-editing technology. This end-to-end workflow covers cell line
development, gene editing, GMP cell banking, and bioreactor-based expansion, ensuring quality and safety at

scale.

The company utilizes advanced ABLE Biott and BioThrust bioreactor technologies to reduce production costs
and achieve commercial viability. This innovation is crucial for translating iPSC-based therapies, particularly

for neurodegenerative diseases, from research to widespread clinical application.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: REPROCELL's integrated platform is a strong move towards
industrializing iPSC production. The Al-driven gene editing and bioreactor integration are
technically sound and address key bottlenecks. However, the 'acceleration' claim needs to be
benchmarked against industry averages. Technical barriers remain in achieving truly universal,
cost-effective allogeneic iPSCs. [Opportunity] for US/EU OEMs and device manufacturers to
partner with or acquire companies with similar integrated platforms to secure future iPSC
supply chains. [Threat] for US/EU companies relying on traditional, less efficient iPSC
manufacturing methods, risking higher costs and slower time-to-market. Next actions: [R&D;]
Evaluate REPROCELL's platform capabilities and IP by end of Q4 2026. [Strategy] Assess
potential M&A; targets or partnership opportunities in advanced iPSC manufacturing within 6
months.

I Deep Dive @ — Novel Polymer for MSC Culture

Reliability® ® ® ® ® US/EU Relevanccoe @ @ ® ®
A breakthrough study in Frontiers reports that functional polymer FPOO3B significantly inhibits excessive
aggregation of microcarriers/mesenchymal stromal cells (MSCs), boosting cell yield in microcarrier-based
MSC cultures while maintaining cell quality.

This innovative approach addresses a critical bottleneck in scalable allogeneic MSC production, previously
limited by traditional 2D systems. FPO03B's effectiveness across diverse microcarrier types and culture
formats suggests easy integration into existing biomanufacturing processes, paving the way for

commercialization.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The discovery of FPOO3B is a genuine academic breakthrough
with high data reliability, directly addressing a known challenge in 3D cell culture. The
published numbers on increased viable cell counts are realistic given the mechanism. The main
technical barrier is scaling production of FPO03B itself and regulatory approval for its use in
GMP processes. [Opportunity] for US/EU materials & component suppliers to license or develop
similar functional polymers, becoming a key supplier for MSC manufacturers. [Threat] for OEMs
& device manufacturers if competitors adopt this technology first, gaining a significant cost and
yield advantage. Next actions: [R&D;] Initiate internal evaluation of FPO03B's chemistry and
potential alternatives by end of Q4 2026. [Business Dev] Explore licensing discussions with the
research institution or acquiring IP holders within 3 months.
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I Deep Dive @ — In Vivo CAR-T Therapy Breakthrough

#42 | 2026/09/04 | Chosunbiz | Tech Novelty® ® ® ® ® Proximity ® ® OOO Market Impact® ® ® ® ® Data

Reliability® ® ® OO US/EU Relevancce ® ® ® O

Huazhong University of Science and Technology Tongji Hospital demonstrated in vivo CAR-T therapy for
autoimmune diseases like multiple sclerosis, significantly reducing manufacturing and logistics costs
compared to traditional ex vivo production.

This innovative approach directly delivers CAR-T genetic information to the patient's T-cells using a lentiviral
vector, enabling therapeutic cell generation within the body. This holds the potential to overcome the high
costs and complex manufacturing processes currently associated with CAR-T therapies, revolutionizing

treatment accessibility.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The concept of in vivo CAR-T is highly novel and potentially
disruptive, addressing the Achilles' heel of current CAR-T therapies: manufacturing cost and
complexity. While the 'demonstration’ is promising, the article is a news report, not a
peer-reviewed paper, so the published numbers on cost reduction need rigorous validation.
Significant technical barriers remain, including vector safety, delivery efficiency, and precise
control over in vivo cell expansion. [Opportunity] for US/EU technology licensors and IP holders
to develop and patent robust in vivo gene delivery systems. [Threat] for US/EU CDMOs and ex
vivo CAR-T manufacturers whose business models could be fundamentally challenged by this
cost-effective alternative. Next actions: [R&D;] Establish a dedicated task force to monitor in
vivo cell therapy advancements and evaluate vector technologies by end of Q4 2026.
[Strategy] Conduct a competitive landscape analysis to identify potential in vivo CAR-T
disruptors and partnership targets within 3 months.

I Other Notable Articles

Al and Organ-on-Chip Systems Accelerate Therapeutic Discovery (Frontiers)
Tech Novelty® ® ® ® ® Proximity ® ® OOO Market Impacte ® @ ® O

Al-guided organoids and organ-on-chip systems promise to dramatically enhance drug screening for

infectious diseases.

Modular Bioprocessing Future: Digital Twins and AI Revolutionize Manufacturing (Industry Publication)
Tech Novelty® ® @ ® O Proximity® @ @ OO Market Impacte ® @ @ O

Digital twins and Al are transforming modular bioprocessing, enabling predictive maintenance and reducing

downtime.

Repurposing Photo Paper for Scalable 3D Biosensing Platform (ACS Publications)
Tech Novelty® ® ® ® ® Proximity® ® OOO Market Impacte @ @ OO

Low-cost, label-free 3D biosensing using repurposed photo paper offers a scalable platform for cell analysis.

Japan Approves Stem Cell Therapy for Parkinson's Disease (Facebook)
Tech Novelty® ® ® ® O Proximity® @ @ ® O Market Impacte ® @ @ O

Japan's approval of iPSC-based therapy for Parkinson's marks a major milestone in regenerative medicine

clinical application.

GentiBio Publishes in EMBO Molecular Medicine, Detailing Technology Enabling Durable Persistence of Allogeneic T-Cell Therapies (GentiBio)

Tech Novelty® ® ® ® ® Proximity® ® OO O Market Impacte @ @ @ O
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GentiBio's tech for durable allogeneic T-cell persistence could enable off-the-shelf therapies by preventing NK
cell rejection.
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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 the implications of in vivo cell therapy breakthroughs on current R&D; pipelines
and manufacturing investments.

¢ [R&D;] Task a team to investigate the technical feasibility and IP landscape of functional polymers for
3D cell culture scale-up.

e [Procurement] Assess current CDMO partnerships for exposure to rapidly expanding Asian competitors
like WuXi Biologics.

| Short-term (1 month)

e [Strategy] Develop a competitive intelligence brief on Japanese iPSC manufacturing advancements
and regulatory pathways.

e [R&D;] Initiate pilot projects or collaborations to evaluate Al and digital twin technologies for
bioprocess optimization.

¢ [Business Dev] Explore partnerships with developers of advanced 3D organoid and organ-on-chip
systems for drug discovery.

| Medium-long term (quarter+)

e [R&D;] Allocate budget for long-term research into immune-evasive allogeneic cell lines and novel in
vivo gene delivery methods.

e [Legal/IP] Conduct a comprehensive IP landscape analysis for next-generation cell culture materials
and digital biomanufacturing tools.

o [Strategy] Diversify CDMO portfolio to mitigate geopolitical risks and leverage cost-effective options
while maintaining quality standards.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 REPROCELL Accelerates Clinical-Grade iPSC
Manufacturing Scale-Up with StemRNA™ Clinical
Platform and Al-Driven StemEdit

Published August 27, 2026  REPROCELL Japan

| overview

REPROCELL is significantly accelerating the scale-up of clinical-grade induced
pluripotent stem cell (iPSC) manufacturing by leveraging its proprietary StemRNA™
Clinical iPSC platform and Al-driven StemEdit gene-editing platform. This integrated
approach ensures a seamless workflow from clinical cell line development and gene
editing to GMP cell banking and bioreactor-based cell expansion. The company
prioritizes maintaining cell identity, functionality, genetic integrity, and safety during
large-scale production, integrating advanced ABLE Biott and BioThrust bioreactor
technologies for commercial readiness. This innovation is pivotal for translating iPSC-
based therapies, including those for neurodegenerative diseases, from research to

widespread clinical application.



| N DEPTH

Key Findings

REPROCELL is making substantial strides in scaling up the manufacturing of clinical-
grade induced pluripotent stem cells (iPSCs) for therapeutic applications. This
acceleration is driven by the synergistic integration of their proprietary StemRNA™
Clinical iPSC platform and the Al-driven StemEdit gene-editing platform. The company's
strategy addresses critical bottlenecks in traditional iPSC production, aiming to ensure a
consistent supply of high-quality iPSC products while maintaining cellular integrity and

safety at scale.

Technical/Clinical Details

¢ Integrated Manufacturing Workflow: REPROCELL's platform offers a
comprehensive, end-to-end workflow, spanning from the development of clinical-
grade iPSC lines to advanced gene editing, GMP-compliant cell banking, and large-
scale cell expansion using bioreactors. This streamlined process facilitates the smooth
transition of iPSC therapies from discovery to clinical trials and eventual

commercialization.

e Al-Powered Gene Editing: The StemEdit platform incorporates artificial intelligence
to enhance the precision and efficiency of gene-editing processes. This capability is
crucial for engineering iPSCs with improved therapeutic profiles, such as creating
hypoimmunogenic cell lines, and accelerates the development of novel cell-based

therapies.

¢ Rigorous Quality Control: A robust quality control system is in place to ensure the
consistent identity, functionality, genetic integrity, and safety of iPSCs even during
high-volume production. This adherence to stringent standards is paramount for

patient safety and therapeutic efficacy.

¢ Advanced Bioreactor Technologies: The company utilizes state-of-the-art
bioreactor technologies, including ABLE Biott and BioThrust, to achieve uniform cell
growth and efficient culture. These technologies are instrumental in reducing

production costs and enabling the necessary scale for commercial viability.



e Neurodegenerative Disease Focus: REPROCELL is actively engaged in clinical trials in
Japan for neurodegenerative disease treatments using iPSCs, further demonstrating
their commitment to translating research into patient benefit. Their expertise in 3D
technologies and drug discovery complements these therapeutic development

efforts.

Background & Context

Induced pluripotent stem cell-based therapies hold immense promise for regenerative
medicine, but their commercialization has been hindered by challenges related to
scalable manufacturing, reproducibility, and compliance with stringent regulatory
requirements. REPROCELL's approach directly addresses these issues by combining
automated, closed-system manufacturing with advanced gene-editing capabilities to
offer a cost-effective production solution. The company's global presence, including
GMP iPSC and iMSC master cell bank manufacturing services in the US, Europe (through
partner Histocell), and Japan, underscores its ambition to lead in the iPSC therapeutic

space.

Strategic Significance & Outlook

REPROCELL's technological advancements are poised to significantly accelerate the
clinical translation and commercialization of iPSC-derived therapies. The integration of Al
in gene editing and high-efficiency bioreactor systems represents a pivotal step towards
realizing personalized medicine at scale. As these technologies become more widely
adopted, it is anticipated that a broader range of patients will gain access to innovative
iPSC-based treatments. The ongoing clinical trials, particularly in neurodegenerative
diseases, are expected to generate crucial evidence and pave the way for future success

stories in this rapidly evolving field.

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

clinical-production
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#02 Retinal Diseases Emerge as Key Proving Ground for
Next-Gen iPSC Regenerative Therapies, BioProcess
International Reports

Published August 29, 2026  BioProcess International  USA

| overview

BioProcess International reports that iPSC-derived regenerative therapies are
increasingly seen as the primary proving ground for next-generation treatments in
retinal diseases. iPSCs enable scalable manufacturing, master cell bank establishment,
and robust quality control systems, bringing them to par with modern
biopharmaceutical production standards. This technological advancement is crucial
for translating scientific innovation into commercially viable therapies, with the retinal
field leading this transformation. Their accessibility and ease of outcome assessment
make retinal diseases an ideal target for demonstrating iPSC therapy efficacy and

safety.
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Key Findings

Induced pluripotent stem cell (iPSC)-derived regenerative therapies are rapidly
establishing retinal diseases as a pivotal proving ground for next-generation treatments.
A report from BioProcess International highlights that advancements in iPSC technology
are successfully overcoming long-standing challenges in cellular therapeutic
commercialization, particularly regarding scalable manufacturing, stringent quality
control, and regulatory compliance. This positions iPSCs to bridge the gap between
scientific innovation and tangible patient benefits, with retinal disorders at the forefront

of this regenerative medicine revolution.

Technical/Clinical Details

¢ Scalable Manufacturing: iPSC technology facilitates scalable manufacturing
processes capable of producing large quantities of uniform, high-quality cells. This
establishes a critical foundation for consistently supplying the cell volumes required

for therapeutic applications.

e Master Cell Bank (MCB) Establishment: The use of iPSCs simplifies the creation of
master cell banks, which are indispensable for ensuring the quality and safety of
regenerative medicine products. This capability is vital for reducing batch-to-batch

variability and guaranteeing product consistency.

¢ Robust Quality Control Systems: iPSC manufacturing allows for the implementation
of rigorous quality control systems comparable to those found in modern
biopharmaceutical production. Extensive quality assessments, including genetic

stability, sterility, and differentiation potential, are routinely performed.

¢ Retinal Disease Suitability: The retina's accessibility and the relative ease of
evaluating cell transplantation outcomes make it an ideal target for the development
and clinical testing of iPSC-derived therapies. This accelerates the development cycle
and allows for earlier assessment of clinical significance, particularly for conditions like

age-related macular degeneration.



Background & Context

For many years, the regenerative medicine sector has grappled with significant hurdles
related to cell source availability, manufacturing complexity, and high costs. Autologous
cell therapies, being personalized, have often faced difficulties in scaling production and
tend to be expensive. iPSCs, with their inherent capacity for indefinite proliferation and
differentiation into various cell types, have long been considered a promising solution.
The current analysis indicates that iPSC technology is now maturing to overcome these

challenges, preparing to integrate into mainstream biopharmaceutical manufacturing.

Strategic Significance & Outlook

Successful deployment of iPSC-derived therapies in retinal diseases is expected to pave
the way for applications in other complex regenerative medicine fields, such as
neurodegenerative and cardiac disorders. The establishment of scalable manufacturing
processes and validated quality control frameworks offers a versatile blueprint for
broader therapeutic use. Favorable clinical trial outcomes in retinal diseases would
accelerate the transformation of regenerative medicine, bringing hope to a greater
number of patients suffering from currently untreatable conditions. For investors and
engineers, this trend signals expanding opportunities in manufacturing technologies and

quality control solutions for the cell and gene therapy sector.

Source: https://www.bioprocessintl.com/cell-therapies/why-retinal-diseases-could-become-the-proving-

ground-for-the-next-generation-of-regenerative-therapies
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#03 20 Years of iPSCs: From Bespoke Models to
Standardized Biologic Medicines, as Reviewed by
Nature Biotechnology

Published September 03, 2026  Nature Biotechnology / Stem Cell Reports (via Facebook)

International

| overview

Celebrating the 20th anniversary of iPSC discovery, Nature Biotechnology and Stem
Cell Reports reviewed the technology's evolution from bespoke experimental models
to standardized, engineered biological medicines. Japan has made significant strides
in scaling iPSC therapies and ensuring safety through real-world patient data,
signaling manufacturing maturity. Expanding applications in disease modeling, drug
discovery, regenerative medicine, and personalized medicine highlight iPSCs as a new

era in biology and medicine.
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Key Findings

Commemorating the 20th anniversary of Dr. Shinya Yamanaka's discovery of induced
pluripotent stem cells (iPSCs) in 2006, a review by Nature Biotechnology and Stem Cell
Reports reflects on the profound evolution of this technology. iPSCs have transitioned
dramatically from customized experimental models to standardized, engineered
biological medicines. Japan has been a key player in this journey, demonstrating
remarkable progress in scaling iPSC therapies and establishing safety profiles based on

real-world patient data, underscoring the manufacturing maturity of the field.

Technical/Clinical Details

¢ Standardization and Engineering Biologics: The iPSC field has moved towards
reliable therapeutic development through the establishment of standardized
protocols that ensure consistent cell line stability, differentiation potential, and
genetic integrity. Advances in gene-editing technologies have further enabled the
creation of disease-specific models and engineered cell products designed to evade

immune rejection.

e Japan's Leadership: Japan has emerged as a global leader in iPSC research and
clinical application, pioneering efforts in manufacturing scale-up for iPSC therapies
and building robust safety profiles from clinical patient data. This demonstrates the

feasibility of iPSCs for large-scale clinical trials and commercial production.

e Broadening Applications: iPSCs now serve as invaluable tools across various
domains: elucidating disease mechanisms in disease modeling, providing high-
throughput screening platforms for drug discovery, offering regenerative solutions for
tissue and organ repair, and enabling personalized medicine tailored to individual

patient needs.

e Expanding Therapeutic Pipeline: Over the past two decades, the therapeutic
pipeline leveraging iPSC technology has significantly expanded, with numerous
clinical trials underway for a diverse range of conditions. This progress confirms the

potential of iPSCs to differentiate into various cell types for therapeutic use.



Background & Context

The discovery of iPSCs revolutionized regenerative medicine by providing an alternative
to embryonic stem cells, which come with ethical considerations. Patient-derived iPSCs
offered a new paradigm for understanding and treating diseases. Initially primarily
research tools, rapid advancements in manufacturing techniques, quality control, gene
editing, and differentiation protocols have transformed iPSCs into a viable foundation for
commercially ready therapeutics. This evolution exemplifies how fundamental research

can effectively bridge to clinical and industrial applications.

Strategic Significance & Outlook

The next two decades of iPSC research are expected to focus on developing even more
sophisticated engineered cell products, optimizing drug discovery screens through
integration with Al, and realizing allogeneic cell therapies using immune-evasive iPSCs.
These advancements will enhance therapeutic personalization and accessibility, offering
groundbreaking solutions for diseases that are currently difficult to treat. The increasing
maturity of this field positions it as a significant growth driver within the biotechnology

industry, continuing to attract researchers, engineers, and investors alike.

Source: https://www.facebook.com/NatureMedicineJournal/posts/ahead-of-the-20-year-anniversary-of-
induced-pluripotent-stem-cells-ipscs-joseph-/1501777245311943/
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#04 Small-Scale Bioreactors Market Sees Robust
Growth Driven by Innovation; Culture Biosciences and
Cytiva Bioscience Partnership Advances Automation

Published August 27, 2026  openPR.com International

| overview

This article provides an overview of a market research report introduced by
openPR.com, highlighting significant growth in the small-scale bioreactors market,
driven by innovations in bioprocessing efficiency and scalability. A key partnership
between Culture Biosciences and Cytiva Bioscience is advancing automated
bioreactor technology for upstream bioprocessing. Univercells Technologies' Scale-
X™ Nexo bioreactor is noted for its potential to accelerate development timelines and
reduce costs, positioning these solutions at the forefront of biomanufacturing

optimization.



| N DEPTH

Key Findings
This article provides an overview of a market research report presented by openPR.com.

The small-scale bioreactors market is experiencing robust growth, propelled by
continuous innovations aimed at enhancing bioprocessing efficiency and scalability. This
market expansion reflects the industry's broader efforts to optimize the entire
biopharmaceutical manufacturing process, from research and development to clinical
production. Solutions that prioritize automation and cost reduction are gaining particular

attention from stakeholders across the biotech and pharma sectors.

Report Overview

This market research report analyzes the current state and future growth trajectories of
the small-scale bioreactor market. It emphasizes the increasing importance of these
bioreactors across a wide range of applications, including early-stage biopharmaceutical
development, process optimization, and the manufacturing of cell and gene therapies.
The report focuses on identifying key market players, emerging technological trends,

regional analyses, and future growth projections.

Key Research Findings

e Market Growth Drivers: The primary drivers for market growth include significant
advancements in bioprocessing efficiency, optimized scalability, and the widespread
adoption of automation technologies. These factors are expected to shorten drug
discovery and clinical trial timelines, leading to an overall reduction in development

costs.

e Strategic Collaborations: The strategic partnership between Culture Biosciences and
Cytiva Bioscience exemplifies an industry-wide trend towards innovating upstream
bioprocessing through automated bioreactor technology. Such collaborations are

crucial for fostering technological integration and expanding market reach.

¢ Innovative Products: The Scale-X™ Nexo bioreactor developed by Univercells
Technologies stands out as an example of products designed to accelerate
development timelines and reduce manufacturing costs. It offers flexible scale-up
capabilities and efficient cell culture, meeting the specific needs of the cell and gene

therapy sectors.



e Expanding Applications: Small-scale bioreactors are broadening their application
scope, from basic research and process development to cell line development, media

optimization, and even small-scale clinical production.

About the Publishing Company

openPR.com serves as a global platform for companies to distribute press releases and
disseminate news. It facilitates the broad sharing of the latest market trends and
corporate announcements, providing essential information to stakeholders within the

biotechnology and life sciences industries.

Source: https://www.openpr.com/news/4615026/small-scale-bioreactors-market-research-explores-

growth
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#05 Technology Networks Delineates
Commercialization Strategies for iPSC Therapies:
Automated Manufacturing and Immune-Evasive Cell
Line Development are Key

Published August 28, 2026  Technology Networks UK

| overview

Technology Networks provides an in-depth analysis of strategic challenges and
solutions for the commercial viability of iPSC-based therapies, emphasizing the critical
importance of scalable manufacturing, process reproducibility, and stringent
regulatory compliance. The article cites a 2025 study by Shimizu et al., highlighting
automated, closed-system autologous iPSC manufacturing as key for cost-effective
production. Furthermore, the potential of gene-editing technologies to generate
immune-evasive cell lines for allogeneic applications is discussed as an indispensable

factor for widespread iPSC therapy adoption.
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Key Findings

Technology Networks has outlined the pivotal challenges and strategic solutions
necessary for the commercial success of induced pluripotent stem cell (iPSC)-based
therapies. The article underscores that the widespread adoption of these treatments
hinges on establishing large-scale, cost-effective manufacturing capabilities, ensuring
high process reproducibility, and rigorously adhering to global regulatory requirements.
These interconnected elements are crucial for accelerating the translation of iPSC

therapies from laboratory research to patient care.

Technical/Clinical Details

¢ Establishing Scalable Manufacturing: Commercializing iPSC therapies demands the
ability to efficiently and economically produce cells in quantities sufficient to supply
thousands to millions of patients. This necessitates optimizing automated bioreactor

systems and advanced cell culture techniques.

¢ Ensuring Process Reproducibility: To deliver cell products with consistent quality
and efficacy across manufacturing batches, standardized protocols and strict process
control are paramount. This guarantees the reliability and predictability of each

production lot.

e Optimizing Regulatory Compliance: Regulatory bodies such as the FDA (U.S. Food
and Drug Administration) and PMDA (Japan's Pharmaceuticals and Medical Devices
Agency) impose particularly high safety and quality standards for cell and gene
therapy products. A Quality by Design (QbD) approach, which integrates regulatory
considerations from early development stages, is essential for meeting these stringent

requirements.

e Shimizu et al. (2025) Study: This research highlights an automated, closed-system
workflow for autologous iPSC (iPSCs derived from the patient’s own cells)
manufacturing. This represents a significant step towards reducing contamination
risks, lowering labor costs, and ultimately achieving cost-effective personalized

therapies.



¢ Gene Editing for Inmune-Evasive Cell Lines: A major challenge for allogeneic iPSC
(iPSCs derived from a donor) therapies is immune rejection by the patient's body. The
article discusses the potential of gene-editing technologies, such as CRISPR/Cas9, to
develop immune-evasive iPSC lines. This involves suppressing the expression of major
histocompatibility complex (MHC) or introducing immunosuppressive molecules,

paving the way for 'off-the-shelf' cell therapy products.

Background & Context

Since the discovery of iPSCs, their potential for therapeutic application has garnered
significant attention. However, high technical complexity and manufacturing costs have
historically served as barriers to commercialization. Autologous cell therapies, in
particular, require a patient-specific manufacturing process, leading to higher costs and
longer timelines. Allogeneic cell therapies offer the potential for broader patient
applicability and lower manufacturing costs but necessitate overcoming immune
rejection. The Technology Networks article reflects the industry's focused pursuit of

practical solutions to these long-standing challenges.

Strategic Significance & Outlook

The advancement of these strategies for iPSC-based therapy commercialization is poised
to accelerate the transformation of the entire regenerative medicine field. Specifically,
the establishment of automated manufacturing processes and immune evasion
technologies will be decisive factors in making iPSC therapies more accessible and
affordable to a larger patient population. As these technologies mature and their efficacy
and safety are confirmed in clinical trials, iPSCs hold the potential to become a part of
standard care for intractable diseases. For investors and researchers, this sector
continues to represent a highly dynamic and innovative area with significant growth

potential.

Source: https://www.technologynetworks.com/tn/articles/strategies-to-support-commercially-ready-ipsc-
therapeutics-416053
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#06 REPROCELL Offers High-Quality Clinical-Grade iPSC
Services with Proprietary StemRNA™ 3rd Gen
Technology, Including Reprogramming, Differentiation,

and Gene Editing

Published August 27, 2026  REPROCELL  Japan
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| overview

REPROCELL provides comprehensive, high-quality iPSC reprogramming,
differentiation, and gene editing services utilizing its proprietary StemRNA™ 3rd Gen
Reprogramming technology. These services encompass efficient iPSC expansion,
stringent characterization, robust banking, and specific neural differentiation. The
company focuses on supplying clinical-grade iPSCs for therapeutic purposes and
supporting the scalable manufacturing of GMP-compliant master cell banks, thereby

strongly supporting cell therapy development from initial stages to clinical

application.
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Key Findings

REPROCELL, leveraging its proprietary StemRNA™ 3rd Gen Reprogramming technology,

offers a comprehensive suite of high-quality iPSC reprogramming, differentiation, and

gene-editing services essential for clinical research and therapeutic development. This

technology enables the efficient and safe generation of iPSCs from various cell sources,

empowering researchers and therapeutic developers to quickly obtain reliable iPSCs and

accelerate the advancement of cell therapies and disease modeling.

Technical/Clinical Details

StemRNA™ 3rd Gen Reprogramming Technology: REPROCELL's advanced
technology features the generation of iPSCs under virus-free and feeder-free
conditions. This approach minimizes ethical concerns and manufacturing
complexities, enhancing suitability for clinical applications. It ensures the production

of iPSCs with high safety profiles and reproducibility.

Comprehensive iPSC Services: Beyond iPSC generation, the company provides
integrated support for subsequent processes. This includes efficient expansion culture
of established iPSCs, rigorous characterization to confirm cell pluripotency and

genetic stability, and banking services for long-term storage.

Neural Differentiation Services: To address specific disease model and therapeutic
development needs, REPROCELL also offers services for specific differentiation of
iPSCs into neural cells. This capability is highly valuable for research into

neurodegenerative diseases and drug screening initiatives.

GMP-Compliant Master Cell Bank Manufacturing: With a view towards therapeutic
iPSC applications, REPROCELL provides GMP (Good Manufacturing Practice)-
compliant iPSC and iMSC (Mesenchymal Stem Cell) master cell bank manufacturing
services from facilities in the US, through its European partner Histocell, and in Japan.

This ensures a stable supply of high-quality cell products required for clinical trials.

Gene-Editing Services: The company offers precise gene-editing services to create
iPSCs with specific characteristics, such as enhanced therapeutic efficacy or immune
evasion capabilities. This accelerates the development of next-generation cell therapy

products.



Background & Context

While iPSC technology has revolutionized regenerative medicine and drug discovery, its
commercialization and clinical application face challenges related to consistent quality,
scalable manufacturing, and regulatory approval. REPROCELL has consolidated its
extensive expertise and proprietary technologies to address these issues, establishing a
support system for cell therapy development from early stages through to clinical
application. Their GMP-compliant manufacturing capabilities and broad iPSC service

portfolio are designed to meet evolving industry needs.

Strategic Significance & Outlook

REPROCELL's comprehensive services and unique StemRNA™ 3rd Gen technology are
crucial drivers for the transition of iPSC-based therapies from research to practical
application. The stable supply of high-quality clinical-grade iPSCs will accelerate the
development of cell therapies for various diseases, ultimately providing innovative
treatment options to a greater number of patients. The company's expertise in gene
editing, 3D technologies, and drug discovery forms a robust foundation for future
breakthroughs. For investors and researchers, REPROCELL remains a notable entity

providing critical infrastructure to support the commercialization of iPSC therapies.

Source: https://www.reprocell.com/research-stem-cell-services
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#07 Al and Organ-on-Chip Systems Accelerate
Therapeutic Discovery for Emerging and Re-Emerging
Infections, Frontiers Review Highlights

Published August 31, 2026  Frontiers  Switzerland

| overview

A Frontiers review highlights the groundbreaking potential of human organoids and
organ-on-chip systems as Al-guided therapeutic discovery platforms for emerging
and re-emerging infections. These platforms combine organ-specific human cells with
3D architecture to provide highly reproducible and scalable systems for drug
evaluation. While addressing challenges like reproducibility and scalability, their
integration with Al, high-content imaging, and multi-omics data is expected to
dramatically enhance the efficiency of drug screening and disease modeling, offering

a rapid response to global health threats.
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Key Findings

A review published in Frontiers underscores the significant potential of human organoids

and organ-on-a-chip systems as innovative platforms for Al-guided therapeutic

discovery against emerging and re-emerging infections. These advanced models are

designed to overcome the limitations of traditional 2D cell cultures and animal models,

offering a more physiologically relevant environment to evaluate the efficacy and toxicity

of drug candidates. This paradigm shift is expected to accelerate the drug development

process and enhance our capacity to respond to urgent infectious disease threats

effectively.

Technical/Clinical Details

Human Organoids: Organoids are self-assembling 3D cellular structures derived
from pluripotent stem cells (like iPSCs) that mimic the physiological and structural
characteristics of specific organs. In infectious disease research, they enable the study
of viral and bacterial infection pathways, replication, and host responses in an

environment that closely resembles human physiology.

Organ-on-a-Chip Systems: These are microfluidic devices featuring micro-channels
and chambers that replicate the microenvironment and functions of in vivo organs. By
connecting multiple organ-on-a-chip systems, it's possible to simulate systemic
pharmacokinetics and pharmacodynamics, allowing for the assessment of infectious

disease therapeutics' multi-organ effects.

Integration with Al: Artificial intelligence is indispensable for analyzing the vast
datasets generated from high-content imaging and multi-omics (genomics,
proteomics, etc.), identifying complex patterns and biomarkers. Al algorithms
streamline the prioritization of drug candidates, predict toxicity, and optimize the

identification of the most promising therapeutic compounds.

Reproducibility and Scalability: One of the primary challenges for these platforms is
achieving high reproducibility while ensuring the high-throughput and scalability
necessary for drug discovery screening. Progress is being made through the
implementation of standardized protocols and automation technologies to address

these issues effectively.



Background & Context

Emerging and re-emerging infectious diseases pose devastating threats to public health
and the global economy, necessitating rapid diagnostics and therapeutic development.
Traditional drug discovery models have inherent limitations in fully capturing the
physiological complexity of human systems. Human organoids and organ-on-a-chip
systems have emerged as novel bridge technologies to fill these gaps, and their
integration with Al promises to fundamentally transform the drug discovery process,

making it faster and more predictive.

Strategic Significance & Outlook

The evolution of Al-guided organoid and organ-on-a-chip platforms is expected to not
only accelerate the discovery of infectious disease therapeutics but also contribute
significantly to the advancement of personalized medicine. Patient-specific organoids
derived from iPSCs can predict individual drug responses, enabling more tailored
treatment choices. In the future, these technologies are anticipated to become standard
tools in pharmaceutical development, demonstrating their value in various scenarios,
including rapid responses to pandemics and drug repurposing efforts. Researchers,
engineers, and investors should pay close attention to the wide-ranging impact of

technological innovations in this domain.

Source: https://www.frontiersin.org/articles/10.3389/fphar.2026.1927806/full
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#08 Functional Polymer FP0O03B Maximizes Cell Yield in

Microcarrier MSC Culture by Suppressing Aggregation,
Frontiers Reports Breakthrough

Published September 03, 2026  Frontiers  Switzerland

| overview

A new study in Frontiers proposes a breakthrough method using functional polymer
003B (FPO03B) to significantly inhibit excessive aggregation of
microcarriers/mesenchymal stromal cells (MSCs) and enhance cell yield in
microcarrier-based MSC cultures. FPO03B successfully increased viable cell counts
across diverse microcarrier types and culture formats while fully maintaining MSC
quality and differentiation potential. This innovative approach addresses a critical
bottleneck in scalable allogeneic MSC production, previously limited by traditional 2D
systems, and is expected to substantially contribute to the commercialization of

regenerative medicine products.
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Key Findings

Recent research published in Frontiers demonstrates that functional polymer 003B
(FPOO3B) effectively suppresses excessive microcarrier/mesenchymal stromal cell (MSC)
aggregation, a major challenge in microcarrier-based MSC cultures, while simultaneously
significantly enhancing cell yield. This groundbreaking discovery addresses a critical
bottleneck in scalable MSC manufacturing for the regenerative medicine field,
representing a crucial step towards the commercialization of allogeneic MSC

therapeutics.

Technical/Clinical Details

e FP0O03B's Anti-Aggregation Effect: The study showed that introducing FPO03B into
MSC cultures dramatically reduced undesired aggregation of microcarriers and MSCs.
Such aggregation is a primary cause of cell death and quality degradation when

scaling up cultures.

¢ Significant Improvement in Cell Yield: The use of FPO03B was confirmed to lead to
a significant increase in viable cell numbers during culture. This means that more
therapeutic MSCs can be efficiently produced, especially in large-scale bioreactor

cultures.

¢ Maintenance of Cell Quality and Differentiation Potential: Crucially, while
promoting MSC proliferation, FPO0O3B was shown not to impair their essential cell
quality (e.g., surface marker expression) or multipotency (ability to differentiate into

bone, fat, and cartilage). This is a vital factor for maintaining therapeutic efficacy.

e Applicability to Diverse Culture Systems: The effects of FPO03B were consistently
reproduced across various microcarrier types (e.g., Cytodex, SoloHill) and different
culture vessel formats (e.g., shaker flasks, bioreactors). This versatility suggests easy

integration into existing manufacturing processes.

¢ Impact on Scalable Allogeneic MSC Production: Traditional 2D culture systems
have limitations for large-scale MSC production. Microcarrier-based 3D culture using
FPOO3B can achieve high cell density and yield, enabling cost-effective commercial

production of allogeneic MSC therapeutics.



Background & Context

Mesenchymal stromal cells (MSCs) have garnered significant interest for numerous
regenerative medicine and cell therapy applications due to their immunomodulatory
properties and tissue repair capabilities. However, scaling MSC production to commercial
levels has long been challenged by issues of scalability and consistency in cell quality.
Three-dimensional culture on microcarriers holds promise as a scalable solution, but
excessive aggregation of cells and microcarriers was known to adversely affect cell yield
and product quality. This research provides a practical solution to this significant

bottleneck.Strategic Significance & Outlook

The discovery and validation of FPO03B represent a monumental advancement in
reducing manufacturing costs and increasing the availability of MSC-based cell
therapeutics. Widespread adoption of this technology could expand the clinical
application of MSC therapies into broader disease areas, including arthritis, heart
disease, and neurodegenerative disorders. For researchers, engineers, and investors,
FPOO03B should be noted as a crucial tool for optimizing next-generation cell therapy

manufacturing processes, with significant market value and application potential.

Source: https://www.frontiersin.org/journals/bioengineering-and-
biotechnology/articles/10.3389/fbioe.2026.1881013/pdf
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#09 Evonik Invests $108M in Vancouver GMP Facility,
Significantly Expanding Lipid-Based Drug Delivery
Manufacturing Capacity

Published August 28, 2026  Contract Pharma USA

| overview

Evonik has announced a significant investment of $108 million into its GMP
formulation manufacturing facility in Vancouver, Canada, dedicated to lipid-based
drug delivery. This substantial capital injection aims to dramatically expand the
company's development and manufacturing capabilities, enabling pharmaceutical and
biotechnology clients to smoothly advance their lipid-based products from
development to commercial scale. The new facility is slated to begin production by
the end of 2029 and includes plans for significant enhancements in quality control
and microbiology testing capabilities, addressing critical needs in the rapidly growing

field of advanced therapeutics.
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Key Findings

Evonik has announced a monumental investment of $108 million into its GMP
formulation manufacturing facility in Vancouver, Canada, specifically targeting lipid-
based drug delivery systems. This strategic move is poised to dramatically bolster the
company's development and manufacturing capabilities, enabling pharmaceutical and
biotechnology clients to seamlessly transition their lipid-based products from early
development stages to full commercial production. Amid the escalating demand for
advanced drug delivery systems like lipid nanoparticles (LNPs) driven by the progress in
mMRNA vaccines and gene therapies, this investment is set to solidify Evonik's competitive

edge in the market.

Technical/Clinical Details

¢ Investment Scale and Purpose: The $108 million investment is concentrated on
introducing cutting-edge manufacturing equipment and technologies, primarily to
enhance the production capacity of sophisticated drug delivery systems, particularly
LNP formulations. This expansion will allow Evonik to meet customer needs across the

entire product lifecycle, from clinical development to commercial manufacturing.

e Anticipated Production Start: The new manufacturing facility is scheduled to
commence production by the end of 2029. This timeline reflects a strategic plan to
cater to projected increases in market demand, especially for novel therapeutic

modalities.

¢ Enhanced Quality Control and Microbiology Testing: A significant portion of the
investment is allocated to substantially improving quality control systems and
microbiology testing capabilities. These enhancements are crucial for meeting
stringent GMP standards and guaranteeing the safety and efficacy of the products.
Aseptic processing is critical in cell and gene therapy products, and this upgrade will

ensure higher reliability.

¢ Importance of Lipid-Based Drug Delivery: Lipid-based delivery systems are
essential for the efficient and safe delivery of unstable molecules, such as nucleic acid
drugs (MRNA, siRNA), peptides, and small molecule drugs, to target cells. Their
importance has surged dramatically since their efficacy was demonstrated in COVID-

19 mRNA vaccines.



Background & Context

In recent years, the rapid advancements in mRNA technology and gene therapy have led
to an unprecedented surge in demand for lipid-based drug delivery systems, especially
LNPs, globally. These systems are indispensable for the stability and efficient intracellular
delivery of nucleic acid therapeutics and have historically represented a bottleneck in
biopharmaceutical manufacturing. Evonik's investment directly addresses these market
dynamics, clearly signaling the company's intent to establish itself as a premier supplier
in the biotechnology industry. This GMP facility investment also strengthens the supply

chain for the cell and gene therapy sector.

Strategic Significance & Outlook

Evonik's substantial investment in its Vancouver facility will significantly support the
future development and commercialization of innovative therapies such as cell and gene
therapies and mRNA vaccines. Enhanced manufacturing capabilities coupled with a
robust quality control framework will enable pharmaceutical companies to bring new
treatments to market more rapidly. This, in turn, will provide patients with earlier access
to life-changing therapies, while also expanding Evonik's revenue opportunities within
the burgeoning biotechnology market. Investors, engineers, and pharmaceutical
companies should closely monitor the long-term implications of such infrastructure

investments and their contributions to the proliferation of novel therapeutic modalities.

Source: https://www.contractpharma.com/breaking-news/evonik-invests-108m-in-vancouver-gmp-
facility/
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#10 Pectin-GPTMS Biomaterial Enables Sustainable 3D

Bioprinting Scaffolds for Tissue Engineering, ACS
Publications Reports

Published August 28, 2026  ACS Publications  USA

| overview

ACS Publications announces the development of a novel pectin-GPTMS-based
biomaterial as a promising platform for the sustainable manufacturing of 3D
bioprinting scaffolds in tissue engineering. This research focuses on a new approach
using 3-(2,3-epoxypropoxy)propyltrimethoxysilane (GPTMS) as a crosslinker for pectin
to generate hydrogel materials with tunable physical properties. Excellent
proliferation of human mesenchymal stem cells (nMSCs) has been demonstrated on
these bioprinted scaffolds, paving the way for next-generation regenerative medicine

materials and sustainable biomanufacturing solutions.
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Key Findings

A recent study published in ACS Publications reports the development of a novel pectin-

GPTMS-based biomaterial, representing a breakthrough platform for the sustainable

manufacturing of 3D bioprinting scaffolds in tissue engineering. This innovative

approach combines pectin, a natural plant-derived polymer, with GPTMS, a silane-based

crosslinker offering tunable properties, to create highly biocompatible 3D scaffolds that

robustly support cell proliferation. This discovery holds significant implications for tissue

regeneration in regenerative medicine and the broader biomanufacturing sector.

Technical/Clinical Details

Pectin-GPTMS Hybrid Material: The study focused on developing a new hydrogel
material primarily composed of pectin, utilizing 3-(2,3-
epoxypropoxy)propyltrimethoxysilane (GPTMS) as an effective crosslinking agent. The
incorporation of GPTMS enhances the mechanical properties and stability of pectin-

based hydrogels, achieving optimal viscosity and rigidity for bioprinting applications.

Tunable Physical Properties: By adjusting the concentration of GPTMS, researchers
can precisely control the hydrogel's physical characteristics, such as stiffness and
degradation rate. This flexibility allows for the customization of scaffold properties to

match the specific tissue type and regeneration requirements.

Enhanced hMSC Proliferation: Human mesenchymal stem cells (hMSCs)
demonstrated excellent adhesion and efficiently proliferated with high viability on the
fabricated pectin-GPTMS scaffolds. Given hMSCs' capacity to differentiate into various
tissues like bone, cartilage, and adipose tissue, their enhanced proliferation on these

scaffolds is critically important for tissue engineering.

Sustainable Bioprinting: Pectin is abundantly available and biodegradable, lending
this material system an environmental advantage over traditional synthetic polymers.
This contributes significantly to the realization of more sustainable manufacturing

processes in the biomedical field.

Application in 3D Bioprinting: The developed material is well-suited for extrusion-
based bioprinting processes, enabling the construction of complex 3D structures with
high precision. This capability opens avenues for patient-specific tissue replacement

and the creation of advanced disease models.



Background & Context

The field of tissue engineering actively seeks to develop 3D scaffolds for repairing or
replacing damaged tissues and organs. However, ideal scaffold materials must possess a
combination of biocompatibility, mechanical strength, cell proliferation support, and an
appropriate degradation rate. Furthermore, sustainability and manufacturing costs are
crucial considerations. This research offers a novel solution that addresses these
requirements using naturally derived materials, thereby holding the potential to
accelerate the commercialization of regenerative medicine.Strategic Significance &

Outlook

The development of pectin-GPTMS biomaterials elevates bioprinting technology in
tissue engineering to a new level. This platform is expected to find applications as a next-
generation 3D scaffold material for bone, cartilage, and even complex organ
regeneration. The tunable properties and high compatibility with hMSCs significantly
contribute to the advancement of personalized medicine. Future in vivo evaluations
using this material will further clarify its path towards clinical application. Researchers,
engineers, and investors should take note of the broad medical applications and market

opportunities presented by this sustainable and high-performance biomaterial.

Source: https://pubs.acs.org/bomaf6/article/21/2/319/591642/Pectin-GPTMS-Based-Biomaterial-toward-a
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#11 Northway Biotech Unveils €61 Million Cell Therapy
and Personalized Medicine CDMO Facility in Vilnius,
First in the Baltics

Published Published September 03, 2026 PR Newswire 'J b7
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| overview

Northway Biotech has launched a pioneering €61 million ($65M USD) cell therapy and
personalized medicine CDMO facility in Vilnius, Lithuania, establishing the first such
hub in the Baltics. This 3,500-square-meter plant features up to 20 cGMP
manufacturing lines, significantly expanding capabilities for advanced
biopharmaceuticals, gene therapies, and cell-based technologies, with initial customer
programs already underway. Its strategic opening addresses critical market demand
for complex biomanufacturing and positions the region as a growing center for life

sciences innovation.
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Key Findings

Northway Biotech has inaugurated a pioneering €61 million (approximately $65 million
USD) cell therapy and personalized medicine Contract Development and Manufacturing
Organization (CDMO) facility in Vilnius, Lithuania. This state-of-the-art 3,500-square-
meter facility marks a significant milestone as the first of its kind in the Baltic region,
poised to dramatically enhance biomanufacturing capabilities and contribute
significantly to the advancement of the cell and gene therapy sector across Europe. With
up to 20 independent cGMP manufacturing lines designed for a wide range of
modalities, including advanced cell-based technologies, gene therapies, and
personalized vaccines, the immediate securing of multiple customer programs

underscores the high demand and strategic value of this new biomanufacturing hub.

Technical Specifications and Capabilities

¢ Facility Size and Capacity: The new facility spans 3,500 square meters and is
equipped with cutting-edge infrastructure. It is capable of accommodating up to 20
independent cGMP (current Good Manufacturing Practice) manufacturing lines,
enabling the concurrent production of various cell therapy and personalized medicine

products at scale.

e Broad Modality Support: This CDMO is meticulously designed to support a wide
range of modalities, including mammalian and microbial biopharmaceuticals, gene
therapy products, and cell-based technologies (both autologous and allogeneic cell
therapies). Furthermore, it is equipped to facilitate the development and
manufacturing of personalized therapeutic vaccines and advanced 3D human tissue

technologies.

¢ High-Level Quality Standards: The manufacturing environment strictly adheres to
cGMP standards, which is essential for ensuring the consistency of safety, purity, and
potency of cell therapy products. The facility's design meets the latest regulatory

requirements, thereby supporting accelerated approval processes.



e Contribution to Personalized Medicine: Dedicated lines for autologous cell
therapies, personalized vaccines, and 3D tissue technologies enable the production of
personalized medicine products tailored to individual patient needs. This offers
groundbreaking treatment options for diseases with limited existing therapies, such

as cancer and rare diseases.

* Role as a Regional Hub: As the first facility of its kind in the Baltics, it is set to act as
a hub for biotechnology innovation, fostering the development of the life sciences

ecosystem in the region and attracting further investment and talent.

Background & Context

The cell and gene therapy sector is experiencing rapid growth, leading to a global surge
in demand not only for therapeutic development but also for specialized CDMO
infrastructure to manufacture these complex products. The manufacturing of cell
therapies, in particular, requires highly specialized technologies and stringent quality
control, making it a challenging area for many pharmaceutical companies to manage in-
house. Northway Biotech's investment directly addresses this critical market gap,
signifying a strategic expansion of cell therapy manufacturing capacity in Europe,

especially within the burgeoning Baltic region.

Strategic Significance & Outlook

Northway Biotech's new CDMO facility is expected to play a crucial role in accelerating
the commercialization of cell and gene therapy products, bringing innovative treatments
to a broader patient population. The 20 independent manufacturing lines provide high
flexibility, capable of supporting diverse projects from early-stage development
programs to late-stage clinical trials and commercial-scale production. This investment
positions Lithuania as a significant player on Europe's biotechnology map, promising a
substantial impact on regional research and development, enhances advanced
manufacturing capabilities, and is expected to generate significant job growth within the
life sciences sector. Industry stakeholders, including investors, engineers, and
pharmaceutical companies, are advised to closely monitor the emerging manufacturing

partnerships and market opportunities that this development is poised to create.

Source: https://www.prnewswire.com/news-releases/first-in-the-baltics-northway-biotech-opens-61-
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#12 Angiogenic Tumor Organoids Revolutionize Model
Design in Cell Therapy Development, RegMedNet
Reports Critical Importance

Published August 28, 2026 RegMedNet UK

| overview

RegMedNet reports on the critical role of model design in cell therapy development,
highlighting how the emergence of angiogenic tumor organoids is revolutionizing
research. These advanced organoids enable researchers to meticulously study
immune cell homing, infiltration, and interactions within a single experimental
platform. This addresses limitations of traditional in vitro and animal models,
significantly enhancing the assessment of cell therapy efficacy and safety. The model
is poised to accelerate drug development speed and predictability, particularly in

immuno-oncology.
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Key Findings

According to RegMedNet, the crucial role of model design in cell therapy development is
undergoing a paradigm shift, largely due to the emergence of angiogenic tumor
organoids. These sophisticated organoids precisely replicate the tumor
microenvironment and vascular network in vitro, offering a platform to analyze immune
cell dynamics and therapeutic responses in unprecedented detail. This advancement is
expected to dramatically improve the evaluation of cell therapy efficacy and safety,

potentially leading to the development of more successful treatments.

Technical/Clinical Details

¢ Characteristics of Angiogenic Tumor Organoids: Angiogenic tumor organoids are
not mere cell aggregates but complex 3D models where tumor cells, stromal cells,
and vascular endothelial cells are co-cultured to form vascular-like structures. This
enables a more faithful mimicry of the intricate cell-cell interactions and drug delivery

barriers present within the in vivo tumor microenvironment.

e Studying Immune Cell Dynamics: Utilizing these models, researchers can observe
and quantify in real-time how immune cells, such as T cells and NK cells, home to,
infiltrate, and interact with tumor organoids. This capability is critically important for
evaluating immunotherapies, including immune checkpoint inhibitors and CAR-T cell

therapies.

¢ Assessing Efficacy and Safety: Angiogenic tumor organoids can serve as platforms
to predict not only the tumor-killing capabilities of candidate cell therapies but also
potential side effects like off-target toxicity or cytokine release syndrome (CRS) in
vitro. This allows for reducing the number of animal experiments and excluding high-

risk candidates in early development stages.

e Overcoming Limitations of Traditional Models: Conventional 2D cell culture
models fail to replicate complex 3D structures and cell-cell interactions found in vivo,
while animal models present issues such as species differences, high costs, and ethical
concerns. Angiogenic tumor organoids offer a hybrid approach that combines the

advantages of both while mitigating their drawbacks.



e Application in High-Throughput Screening: These organoid models can be scaled
up to microplate formats, making them suitable for high-throughput screening of a

large number of drug candidates and cell therapy candidates.

Background & Context

While cell therapies have brought revolutionary progress in treating various diseases,
including cancer, their success hinges on accurately understanding their mechanisms of
action and having appropriate models for high-precision evaluation of efficacy and
safety. However, the development of cell therapies, particularly for solid tumors, has
been significantly challenged by the complex tumor microenvironment and
immunosuppressive mechanisms. Angiogenic tumor organoids are attracting industry

attention as a powerful tool to address these challenges effectively.

Strategic Significance & Outlook

Further optimization and widespread adoption of angiogenic tumor organoid models
are expected to accelerate the development of cell therapies, especially in the field of
cancer immunotherapy. More sophisticated models could be generated from patient-
derived tumor tissues, potentially contributing to the advancement of personalized
medicine. In the future, these models are anticipated to become a standard platform for
predicting therapeutic effects prior to clinical translation, significantly reducing
development costs and timelines. For investors, engineers, and researchers, monitoring
the evolution of this modeling technology is crucial, as it represents a key infrastructure

element influencing the commercialization of cell therapies.

Source: https://www.regmednet.com/promocell_if_ict_why-model-design-matters-for-cell-therapy-

development/
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#13 TScan Therapeutics Pivots to In Vivo TCR-T
Therapy, Halting Allogeneic Cell Program TSC-101
Amidst Manufacturing Challenges

Published September 02, 2026  FirstWord Pharma  USA

| overview

TScan Therapeutics announced a strategic pivot, discontinuing its lead allogeneic cell
therapy program, TSC-101, and shifting focus to preclinical in vivo TCR-T candidates
for solid tumors, citing funding constraints and the high cost/difficulty of in-house
manufacturing. The company previously evaluated Cellares' Cell Shuttle for
automated production, noting Bristol Myers Squibb's termination of a manufacturing
agreement with Cellares due to CAR-T commercial scale issues. This move
underscores persistent challenges in manufacturing costs and scalability for ex vivo

autologous cell therapies.
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Key Findings

TScan Therapeutics has announced a significant strategic shift, discontinuing its lead
allogeneic cell therapy program, TSC-101, and re-focusing its efforts on preclinical in vivo
TCR-T (T-cell receptor engineered T-cell) candidates for solid tumors. This decision stems
from funding challenges and the inherent high costs and complexities associated with
traditional ex vivo cell therapy manufacturing, particularly for autologous approaches.
This pivot signals a clear recognition of the manufacturing bottlenecks confronting the

cell therapy industry and a proactive search for more efficient therapeutic modalities.

Technical/Clinical Details

e Discontinuation of TSC-101 Program: TScan's allogeneic cell therapy candidate,
TSC-101, designed to target specific cancer antigens, was halted primarily due to
financial constraints and manufacturing difficulties. While allogeneic cell therapies are
theoretically 'off-the-shelf,' offering potential cost efficiencies, their actual production

still demands complex processes and stringent quality control.

¢ Pivot to In Vivo TCR-T: The company's new focus is on in vivo TCR-T therapy, where
TCR-T cells are generated and expanded within the patient's body. This approach
could eliminate the need for complex ex vivo cell manipulation and culture steps,
potentially leading to substantial reductions in manufacturing costs and timelines.

Targeting solid tumors with this modality holds significant clinical implications.

¢ Implications of Cellares' Partnership: TScan had previously evaluated Cellares' Cell
Shuttle platform for automated production. However, the recent termination of Bristol
Myers Squibb's manufacturing agreement with Cellares, citing issues with CAR-T
(Chimeric Antigen Receptor T-cell) commercial production (e.g., high manufacturing
costs, production timelines, and quality consistency), suggests that even advanced

automation technologies face deep-seated challenges in cell therapy manufacturing.

e Cost and Scalability Challenges: Autologous cell therapies, which involve
individualized processing of each patient's cells, inherently face very high
manufacturing costs and difficulties in scaling up production. Consequently, cell
therapy developers are increasingly exploring process simplification and transitions to

in vivo approaches.



Background & Context

While cell therapies, particularly CAR-T therapies, have achieved groundbreaking
successes in hematological cancers, their widespread adoption is hampered by
exorbitant treatment costs and complex manufacturing processes. Manufacturing costs
often run into hundreds of thousands of dollars, imposing a significant burden on
healthcare systems and patients. Underlying these costs are factors such as stringent
GMP standards, the need for highly skilled personnel, and supply chain complexities.
TScan's strategic shift can be understood as part of a broader industry movement to

overcome this 'manufacturing wall.’

Strategic Significance & Outlook

TScan's strategic pivot to in vivo TCR-T therapy represents a novel approach to
improving manufacturing efficiency and reducing costs within the cell therapy sector. If
the in vivo approach can demonstrate efficacy and safety in solid tumors, it could prove
to be a game-changer for cell therapies. Investors will likely be drawn to companies and
technologies that can offer more scalable and cost-effective manufacturing solutions
compared to traditional ex vivo production. This move may also prompt a re-evaluation
of the entire cell therapy supply chain, accelerating investments in new manufacturing

technologies and platforms.

Source: https://firstwordpharma.com/story/7941531
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| overview

Scaling bioprocess production in bioreactors presents a formidable challenge,
characterized by inherent trade-offs between flexibility, cell yield, and process design.
Bioreactor specifications diverge significantly with size and desired output, making
optimization of culture variables like temperature and pressure unpredictable across
scales. Effective biopharmaceutical manufacturing thus demands astute management

of these complex interdependencies through strategic process design and continuous

optimization.
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Background

Driven by the escalating demand for cell and gene therapies and biopharmaceuticals, the
pharmaceutical industry faces a critical challenge: producing these therapeutics
economically and at scale. Reducing manufacturing costs and accelerating time-to-
market are paramount for enhancing patient access and bolstering corporate
competitiveness. However, biological processes are inherently complex, and a simplistic
linear scale-up often precipitates unexpected issues, thereby necessitating advanced

engineering and scientific understanding.

Key Findings

Bioreactor scale-up for bioprocess production is fundamentally an iterative process,
defined by intricate trade-offs between flexibility, cell yield, and process design.
Bioreactor specifications are demonstrably influenced by both the reactor's size and the
targeted cell yield. This insight profoundly suggests that a ‘one-size-fits-all' solution is
unattainable for commercial biopharmaceutical manufacturing, underscoring the

imperative for tailored optimization specific to each product and process.

Technical Details

¢ Flexibility vs. Yield: Small-scale research and development bioreactors inherently
offer high flexibility, enabling rapid testing of diverse conditions. However, they
typically cannot achieve the high cell yields requisite for large-scale commercial
production. Conversely, large-scale bioreactors, optimized for maximal yield, exhibit
constrained flexibility for process modifications. Striking an optimal balance between

these two aspects is paramount for efficient scale-up.

e Complexity of Process Design: Scaling a bioreactor transcends a mere volumetric
increase; it necessitates maintaining or optimizing critical physical and biological
parameters, including oxygen supply, mixing homogeneity, heat transfer dynamics,
and precise pH control. These factors interact intricately as scale increases, rendering

process design progressively more complex.



e Optimization of Culture Variables: Culture variables such as temperature, air
pressure, agitation speed, and media composition directly dictate cell growth and the
synthesis of target products. Conditions optimized successfully at a small scale
frequently do not translate linearly to larger scales, thereby demanding
comprehensive re-optimization at each stage of scale-up. For example, larger
bioreactors often require elevated agitation speeds or increased gas flow rates to

sustain adequate oxygen transfer efficiency.

e Unpredictability of Scaling: Performance data derived from small-scale systems
often fails to accurately predict large-scale outcomes due to the emergence of scale-
dependent factors like altered hydrodynamics, increased shear stress, and cell density
gradients. Consequently, robust scaling strategies necessitate an integrated approach
combining physical models, computational fluid dynamics (CFD), and empirical

validation.

Strategic Significance & Outlook

The inherent challenges in bioreactor scaling can be substantially mitigated through the
strategic integration of digitalization, artificial intelligence (Al), and machine learning.
These advanced technologies are capable of analyzing vast and complex datasets to
predict optimal process conditions, thereby significantly streamlining the often-iterative
trial-and-error process. Furthermore, the burgeoning adoption of modular and flexible
manufacturing platforms will empower companies to rapidly adapt to diverse production
demands. Persistent research and development efforts, specifically aimed at reducing
scaling unpredictability and fostering efficient manufacturing paradigms, remain critical
determinants for the sustained growth and future trajectory of the biopharmaceutical

industry.

Source: https://www.facebook.com/naturepartnerships/posts/a-nine-day-comparison-highlights-trade-

offs-between-flexibility-cell-yield-and-p/1526006662876010/
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#15 ABM Unveils Spheroid & Organoid Medium
Portfolio to Revolutionize 3D Culture Workflows for
Drug Discovery and Disease Modeling

Published September 01, 2026  ABM (via Facebook) International

| overview

ABM has launched a new Spheroid & Organoid Medium portfolio designed to
robustly support reproducible and scalable 3D culture workflows for drug discovery
and disease modeling. This new product line addresses the increasing importance of
organoids as more physiologically relevant models, replacing traditional, less human-
relevant systems. Its applications span from early-stage drug screening to

personalized medicine and advanced oncology research, poised to reshape the future
of drug development.
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Key Findings

ABM has introduced a new Spheroid & Organoid Medium portfolio poised to
revolutionize the fields of drug discovery and disease modeling. This product line is
engineered to enable researchers to efficiently implement highly reproducible and
scalable 3D culture workflows, thereby overcoming the inherent limitations of
conventional 2D cell cultures and animal models. 3D culture systems, such as organoids
and spheroids, are gaining critical importance as indispensable tools for deepening our
understanding of drug responses and disease mechanisms, owing to their ability to more

faithfully recapitulate complex in vivo microenvironments.

Technical/Clinical Details

e Spheroid & Organoid Medium Portfolio: This new range of media is optimized for
the long-term culture and maintenance of spheroids and organoids derived from
various tissues and organs. With compositions customized for specific cell types and
organ models, the media maximize cell viability, proliferation, differentiation, and

functionality.

e Enhanced Reproducibility and Scalability: ABM's media, when combined with
standardized protocols, minimize batch-to-batch variability, ensuring high
reproducibility. They also support formats suitable for high-throughput screening,

thereby enhancing scalability in the drug discovery process.

¢ Evolution from Traditional Models: Organoids and spheroids enable cells to
interact in 3D with each other and with the extracellular matrix. This allows for a more
accurate capture of in vivo cellular responses not observed in traditional 2D cultures,
offering a significant advantage of higher physiological relevance compared to animal

models.



e Broad Application Areas:

o Drug Screening: Provides more accurate and predictive results for toxicity and

efficacy evaluations, reducing the risk of late-stage development failures.

o Personalized Medicine: Organoids derived from patient-specific iPSCs can predict

individual drug responses, aiding in the development of tailored therapies.

o Advanced Oncology Research: Tumor organoids are utilized for studying cancer
heterogeneity, metastasis, and mechanisms of therapeutic resistance, accelerating

the development of novel anti-cancer agents.

o Disease Modeling: Offers high-fidelity models for studying the pathophysiology

of various diseases, including genetic disorders and infectious diseases, in vitro.

Background & Context

The fields of drug discovery and disease modeling are continuously evolving with the
introduction of new technologies. Traditional model systems have faced challenges such
as cost, time, ethical concerns, and a lack of human physiological relevance. 3D cell
culture technologies, particularly spheroids and organoids, have emerged as promising
solutions to these challenges, with the potential to accelerate the bridge from research
to clinic. Market demand for specialized media and reagents to support these advanced

models is consequently on the rise.

Strategic Significance & Outlook

ABM's Spheroid & Organoid Medium portfolio is expected to further promote the
adoption and standardization of 3D cell culture technology. This will enable
pharmaceutical companies to conduct more efficient and accurate drug screening,
ultimately leading to an increase in the number of innovative therapies delivered to
patients. As integration with Al and machine learning advances, the analytical capabilities
for data derived from these 3D models will improve, enhancing drug discovery
predictability. Researchers, engineers, and investors should pay close attention to how

advancements in this field will shape the future of biopharmaceutical development.

Source: https://www.facebook.com/appliedbiological.materials/posts/spheroids-and-organoids-are-
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#16 Lonza and Entropic Collaborate to Accelerate Skin
Barrier Function and Injury Screening with Scalable 96-
Well 3D Human Skin Organoid Model

Published Published August 27, 2026  Scientist.com (Lonza&#k) Switzerland

| overview

Lonza and Entropic have jointly developed a scalable 96-well 3D human skin organoid
model, dramatically improving the efficiency of skin barrier function and injury
screening. Utilizing Entropic's ZYRALIX™ platform, this innovation rapidly generates
self-assembling organoids that closely mimic in vivo skin structure and barrier
function. This breakthrough offers a crucial bridge between simplistic 2D cultures and
complex 3D models, enabling high-throughput screening of dermatological drug and

product candidates at early development stages.
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Background

The fields of dermatological research, pharmaceutical development, and safety
assessment for cosmetics and chemical products are increasingly demanding more
human-specific and predictive in vitro models, driven by the growing recognition of
ethical and scientific limitations associated with animal testing. While advanced 3D
human skin models have emerged to address this critical need, challenges related to
scalability and suitability for high-throughput screening have persisted. The collaborative
effort between Lonza and Entropic introduces a compelling solution designed to
overcome these long-standing hurdles, potentially establishing a new benchmark in the

industry.

Key Findings

A collaborative endeavor between Lonza and Entropic has successfully produced a
groundbreaking 96-well compatible 3D human skin organoid model, designed to
dramatically accelerate screening for skin barrier function and injury. This self-assembling
skin organoid, rapidly generated via the ZYRALIX™ platform, meticulously replicates in
vivo skin structure and barrier function. The platform facilitates high-throughput
screening at early development stages—a capability previously difficult with traditional
models—promising significant reductions in time and cost across dermatological
research, drug discovery, and the development of cosmetics and chemical products. Key

aspects of this innovation include:

e 96-Well Compatible Scalability: Optimized for the 96-well plate format, the model
offers critical high-throughput capacity and automation compatibility, enabling

efficient, simultaneous evaluation of numerous compounds and conditions.

¢ Leveraging ZYRALIX™ Platform: Entropic's proprietary ZYRALIX™ platform serves as
the foundational technology for rapidly and reproducibly generating these self-
assembling skin organoids. This standardization ensures high consistency across

batches and significantly enhances experimental reproducibility.



¢ Replication of Structural Maturity and Barrier Function: Beyond structural
replication, including key epidermal, dermal, and appendage structures, the
organoids demonstrate vital barrier-related functions such as tight junction formation
and resistance to transepidermal water loss. This functional fidelity is essential for

accurate assessment of transdermal permeability and irritation responses.

e Application as a Skin Injury Model: The model also serves as an effective in vitro
platform for simulating various skin injuries, from burns and UV damage to chemical
exposure. This capability advances research into wound healing mechanisms and
enables robust screening of drug and product candidates for protective or

regenerative effects.

e Bridging Gaps with Traditional Models: Crucially, this 96-well compatible organoid
model addresses a critical gap in dermatological research. Traditional 2D cell cultures
lack physiological relevance, while existing full 3D skin models are often costly and
time-consuming. The new organoid model strikes an optimal balance, offering
superior physiological relevance compared to 2D cultures, combined with the

experimental efficiency and scalability that full 3D models typically lack.

Strategic Significance & Outlook

This scalable 3D human skin organoid model is poised to revolutionize a diverse array of
fields, encompassing the discovery of novel therapeutics for skin diseases, the
development of advanced transdermal drug delivery systems, and the comprehensive
safety assessment of cosmetics and household products. The ability to perform high-
efficiency screening at early development stages will critically shorten product
development cycles and reduce time-to-market costs. Looking ahead, the potential to
generate skin organoids from patient-derived induced pluripotent stem cells (iPSCs)
further opens avenues for personalized treatments in dermatology. This platform
represents a significant leap forward, demanding attention from researchers, engineers,

and investors due to its substantial market value and expansive application potential.

Source: https://www.scientist.com/webinar/advancing-skin-research-a-scalable-3d-human-skin-organoid-

model-for-skin-barrier-function-and-injury-screening
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#17 Continuous Upstream Bioprocessing Gains
Traction, WuXi Biologics Pioneers Fully Automated
Perfusion Platform for Enhanced Productivity

Published August 31,2026  Pharma Manufacturing  USA

| overview

Continuous upstream bioprocessing, especially perfusion culture, is significantly
enhancing productivity and consistency in biomanufacturing. CDMOs are increasing
investments in continuous bioprocessing and single-use systems, deploying
automation and control solutions to minimize operational errors. WuXi Biologics has
notably launched a fully automated, end-to-end continuous drug substance
production platform at pilot scale, demonstrating leadership in this transformative

technology.



| N DEPTH

Key Findings

Continuous upstream bioprocessing, particularly perfusion culture, is gaining significant
momentum in biomanufacturing due to its ability to enhance productivity and maintain
consistent culture conditions. This approach offers a more efficient and robust alternative
to traditional batch processes. Contract Development and Manufacturing Organizations
(CDMO:s) are actively increasing their investments in continuous bioprocessing and
single-use systems. The rapid adoption of bioreactor automation and control systems is
a key trend aimed at reducing operator errors and optimizing process parameters.
Leading this charge, WuXi Biologics has already deployed an enhanced perfusion culture
process platform that enables fully automated, end-to-end continuous drug substance

production at pilot scale.

Technical / Clinical Details

Perfusion culture, a cornerstone of continuous upstream bioprocessing, involves
retaining cells within the bioreactor while continuously removing spent media and
supplying fresh media. This allows for exceptionally high cell densities and extended
culture durations, drastically increasing volumetric productivity compared to traditional
fed-batch methods. The continuous refresh of media also maintains more consistent
cellular environments, leading to improved product quality and reduced batch-to-batch
variability. Automation and advanced control systems are integral to the success of these
processes. Integrated sensors, sophisticated software, and robotic platforms enable real-
time monitoring and dynamic adjustment of critical process parameters such as media
exchange rates, nutrient feeding, pH, and dissolved oxygen. This minimizes human
intervention, reduces operator errors, and ensures high reproducibility and reliability of
the manufacturing process. WuXi Biologics' platform specifically focuses on intensifying
and automating upstream operations, capitalizing on high-density cell culture

techniques to maximize yield and efficiency.



Background & Context

The burgeoning biopharmaceutical market demands increased production efficiency,
reduced manufacturing costs, and faster time-to-market. Traditional batch
manufacturing, while established, often involves substantial capital expenditure and
complex quality control for each large batch, leading to inefficiencies. Continuous
bioprocessing, in contrast, allows for higher productivity with smaller equipment
footprints and offers greater flexibility, independent of batch size. This is particularly
advantageous for orphan drugs with fluctuating demand and for companies managing
multiple pipeline candidates simultaneously. The integration of single-use technologies
further streamlines operations by eliminating the need for cleaning and sterilization,
thereby reducing downtime and mitigating cross-contamination risks between different
products. This strategic shift enables CDMOs to better meet diverse client needs and

accelerates the overall biomanufacturing cycle.

Strategic Significance & Outlook

Continuous upstream bioprocessing is projected to be a transformative trend shaping
the future of biopharmaceutical manufacturing. Future innovations will likely see deeper
integration of Al and machine learning for predictive modeling and process optimization,
alongside advanced Process Analytical Technology (PAT) for real-time quality control.
These advancements will lead to further reductions in manufacturing costs, sustained
improvements in product quality, and accelerated delivery of essential medicines to
patients. As the industry increasingly adopts these technologies, the competitive edge
for CDMOs will depend on their ability to efficiently and flexibly implement and operate
continuous bioprocessing platforms. The successful early adoption and deployment by
leaders like WuXi Biologics serve as a strong benchmark for the industry, catalyzing

broader transformation across the biopharmaceutical manufacturing landscape.

Source: https://www.pharmamanufacturing.com/production/automation-

control/article/55400054/continuous-upstream-bioprocessing-makes-headway-in-biomanufacturing
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#18 Modular Bioprocessing Future: Digital Twins and
Al Revolutionize Manufacturing, Drastically Reducing
Downtime

Published August 27, 2026  Industry Publication ~ Unknown

| overview

Modular bioprocessing is evolving with digital control and Al, significantly boosting
efficiency and reliability in biopharmaceutical manufacturing. Digital twin technology
is key, enabling predictive maintenance and substantially cutting unplanned
downtime by detecting equipment wear. Single-use bioreactors, integrated into these
modular designs, benefit from precise temperature control and facilitate rapid

deployment with reduced engineering effort.
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Key Findings

Modular bioprocessing technology is undergoing a transformative evolution, with digital
control and artificial intelligence becoming standard, fundamentally reshaping
biopharmaceutical manufacturing. This advancement redefines traditional manufacturing
skids into sophisticated data nodes for process functions, significantly enhancing
production transparency and efficiency. A pivotal outcome is the integration of digital
twins, which leverage live data to detect equipment wear and predict potential failures,

leading to a substantial reduction in unplanned downtime.

Technical / Clinical Details

In this next generation of modular bioprocessing, skids are no longer merely physical
apparatus but intelligent units integrated with digital control and Al. They function as
optimized data nodes for specific process functions, automating data collection, analysis,
and decision-making. Digital twin technology precisely replicates the physical
manufacturing process in a virtual environment, continuously comparing it with live
sensor data to assess process health in real time. This capability enables early detection
of subtle anomalies, such as unusual pump vibrations or filter pressure increases,
facilitating predictive maintenance. This proactive approach prevents production halts
due to equipment failure, maximizing manufacturing line uptime. Furthermore, single-
use bioreactors are fully leveraging modular design benefits, allowing for rapid setup
and minimal engineering overhead. The modular architecture facilitates highly precise
temperature control for individual process modules, optimizing cell culture conditions

and ensuring product quality consistency.



Background & Context

The biopharmaceutical manufacturing industry faces mounting pressure to reduce
development timelines, cut costs, and manage increasing product complexity. Traditional
fixed-facility manufacturing approaches have struggled to address these challenges
effectively. Modular bioprocessing emerged as a solution to enhance manufacturing
flexibility and enable rapid scale-up and scale-out. The addition of digital control and Al,
particularly digital twins, elevates this beyond mere hardware modularization, enabling
intelligent optimization of the entire process. This shortens the design and validation
phases during development and reduces risks and operational costs in commercial
production, allowing pharmaceutical companies to bring high-quality medicines to

market more swiftly.

Strategic Significance & Outlook

The future of modular bioprocessing is deeply intertwined with the continued evolution
of digitalization and Al. Digital twin technology is expected to form the backbone for
optimizing the entire biopharmaceutical lifecycle, from process development to
manufacturing and supply chain management. This could lead to accelerated
development timelines for new therapies, enhanced manufacturing flexibility, and
improved supply chain resilience, especially during disruptions. As industry-wide
adoption gains pace, it is anticipated that access to biopharmaceuticals will improve,
ultimately benefiting patients. In the long term, these modular systems are projected to
evolve into fully autonomous 'smart factories," further eliminating human error and

enabling more sustainable manufacturing processes.

Source: #
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#19 Estonia's AlO and TFTAK Launch €1.94M
'‘DigiFoundry 2.0' Digital Biomanufacturing Project to
Boost Microbial Oil Production

Published Published August 27,2026  World Bio Market Insights TITX k=7

| overview

Estonian biotech firm AlO and research institution TFTAK have launched 'DigiFoundry
2.0," a three-year, €1.94 million initiative aimed at optimizing microbial oil production
for enhanced cost competitiveness. This project integrates advanced fermentation,
automation, and digital process control to establish a fully integrated system for
producing specialty fats through precision fermentation, marking a significant stride

in the digital transformation of biomanufacturing.
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Background

Amidst a growing global emphasis on sustainability and a concerted effort to reduce
reliance on animal-derived products, the market for alternative proteins and lipids—
encompassing cultivated meat, plant-based alternatives, and microbial-derived specialty
fats—is experiencing rapid expansion. Traditional agricultural methods for producing
edible and industrial fats often entail substantial environmental footprints, land-use
constraints, and significant water resource limitations. While microbial fermentation for
oil production presents a promising solution to these challenges, its widespread
commercialization has been hampered by issues of cost and scalability. The DigiFoundry
2.0 project is specifically designed to overcome these commercialization barriers by
integrating advanced digital technologies and automation, thereby facilitating the supply

of sustainable and economically competitive alternative fat sources.

Key Findings

Estonian biotechnology firm AlO and the applied research institution TFTAK have
officially launched 'DigiFoundry 2.0," a three-year collaborative project securing €1.94
million from the Estonian Business and Innovation Agency. This ambitious initiative aims
to significantly enhance the efficiency and cost-competitiveness of microbial oil
production, serving as a critical catalyst for digital transformation within the
biomanufacturing sector. The project seeks to build a fully integrated system for
producing specialty fats through precision fermentation, leveraging a multi-faceted

approach to overcome current bottlenecks and achieve more efficient production.
Key technological pillars of DigiFoundry 2.0 include:

¢ Improved Fermentation Technologies: Through advanced genetic engineering and
comprehensive process optimization, the project will enhance the fat synthesis
pathways of microorganisms. This approach is designed to maximize productivity,
increase the yield of desired oily substances, and reduce the consumption of

expensive culture media components.



e Advanced Automation: Implementation of robotics and automated systems will
span critical process steps, from bioreactor loading and unloading to sampling, media
feeding, and product recovery. This significant reduction in human intervention
facilitates continuous, 24/7 operation and inherently minimizes the risk of human

error, boosting overall operational reliability.

¢ Digital Process Control: The project will deploy digital twin-like systems that
integrate real-time sensor data with sophisticated bioprocess modeling and machine
learning algorithms. This allows for precise, dynamic control over fermentation
conditions such as temperature, pH, dissolved oxygen, and nutrient concentrations,

ensuring minimal process variability, product consistency, and high quality.

These interconnected technological elements are designed to collectively improve yield,
shorten manufacturing lead times, and substantially reduce operational costs in

microbial oil production.

The success of DigiFoundry 2.0 holds substantial implications across various industries
utilizing specialty fats, extending its impact beyond the food sector to cosmetics,
chemicals, and biofuels. The integrated digital biomanufacturing system developed
through this project is envisioned to be broadly applicable to other precision
fermentation-based products, serving as a scalable model for broader bioeconomy
development. Through this collaborative research, AlO and TFTAK aspire to establish
Estonia as a leading hub in the convergence of biotechnology and digital technology,
offering innovative manufacturing solutions for a sustainable future. The specific market
impact of the project's outcomes and potential for further international collaborations

will be closely monitored.

Source: http://worldbiomarketinsights.com/aio-and-tftak-launch-digital-biomanufacturing-project/
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#20 Rice University and ETH Zurich Unveil ‘hydroMEA'
3D Neural Platform for Real-time Myelin Formation
Analysis

Published August 31, 2026  Rice University = USA

| overview

Researchers at Rice University and ETH Zurich developed 'hydroMEA," an innovative
3D platform that enables the study of functional myelin formation using human nerve
and Schwann cells. This platform integrates human cells, tissue-like materials, and
electrical measurements, allowing for real-time, detailed analysis of myelin
development, injury, and therapeutic interventions. Offering a more physiologically
relevant environment than 2D cultures, hydroMEA promises enhanced cell viability
and real-time electrical signal monitoring, opening new avenues for neurological

disease research.



| N DEPTH

Key Findings

A collaborative research team from Rice University and ETH Zurich has developed
‘hydroMEA," an innovative 3D platform capable of culturing human nerve and Schwann
cells to functionally form myelin, the protective coating around nerve fibers. This
groundbreaking platform integrates human cells, tissue-like biomaterials, and high-
precision electrical measurements into a single system, allowing for real-time monitoring
of myelin development kinetics, injury mechanisms, and the effects of therapeutic
interventions like drug treatments or electrical stimulation. This advance is expected to
significantly contribute to understanding myelin-related disorders and developing new

therapeutic strategies.

Technical / Clinical Details

The 'hydroMEA' platform's primary feature is its multifunctionality. The system uses
biocompatible hydrogels and other tissue-like materials to create an environment where
nerve cells and Schwann cells can interact and form physiologically relevant 3D
structures. Compared to conventional flat 2D culture plastics, this 3D environment more
accurately mimics the in vivo microenvironment, leading to extended cell survival and
enabling observation of more complex intercellular interactions. Minute electrode arrays
are integrated within the platform, allowing for non-invasive, time-resolved
measurements of neuronal action potentials and changes in electrical properties
associated with myelin formation. This real-time electrical impedance spectroscopy
serves as a powerful tool for quantitatively assessing myelin maturation and the extent of
damage. Furthermore, the platform directly facilitates the screening of novel drugs and
the evaluation of how specific genetic manipulations impact myelin formation. This
capability provides insights directly applicable to understanding the pathophysiology of
demyelinating neurological disorders such as multiple sclerosis and Charcot-Marie-Tooth

disease, and to the development of innovative treatments.



Background & Context

Myelin, an insulating sheath of lipids and proteins that encases neuronal axons, is crucial
for rapid nerve signal transmission. Damage or loss of myelin is a fundamental cause of
many severe neurological conditions, known as demyelinating diseases. Historically,
research into these diseases has largely relied on animal models and limited 2D cell
culture models, which often struggle to fully replicate human pathophysiology. Human
cell-based 3D models like hydroMEA offer a more clinically relevant system, potentially
reducing the need for animal testing in drug discovery and enabling more predictive
assays. The progress in organoid and 3D culture technologies within regenerative
medicine represents a significant trend towards more accurate disease modeling and

personalized medicine, and hydroMEA is at the forefront of this innovation.

Strategic Significance & Outlook

The hydroMEA platform has the potential to introduce a new paradigm in myelin
regeneration research. Moving forward, this technology will likely be leveraged to
construct more refined disease models for various neurological disorders. For instance,
using nerve cells derived from patient-specific iPSCs, personalized disease models could
be developed to tailor therapeutic approaches, advancing the field of precision medicine.
Furthermore, the platform will serve as a powerful tool for discovering new compounds
that promote myelin formation, repurposing existing drugs, and evaluating the efficacy
of non-pharmacological interventions, such as electrical stimulation for neural
regeneration. In the long term, this technology is strongly anticipated to lead to more

effective and safer treatment options for patients suffering from demyelinating diseases.

Source: https://news.rice.edu/news/2026/rice-researchers-build-3d-platform-study-how-nerves-form-

protective-coating
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#21 Franciscan Health Advances Cancer Care with CAR-
T Cell Therapy and Bone Marrow Transplants,
Addresses Donor Matching Challenges

Published August 28, 2026  Franciscan Health  USA

| overview

Franciscan Health Cancer Center Indiana Blood & Marrow Transplantation is
spearheading advancements in cancer treatment through cellular therapies, including
CAR-T cell therapy and bone marrow transplantation. To address critical donor
matching challenges, particularly within minority populations, they are exploring
novel methods like obtaining stem cells from deceased donors. Since its 2017 FDA
approval, CAR-T cell therapy has shown significant efficacy in specific lymphomas and
leukemias, with active research now expanding its application to solid tumors like

glioblastoma and thyroid cancer.
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Key Findings

Franciscan Health Cancer Center Indiana Blood & Marrow Transplantation in Indiana is
making significant strides in cancer treatment by actively implementing state-of-the-art
cellular therapies, including CAR-T cell therapy and bone marrow transplantation. A
notable focus is addressing the persistent challenge of donor scarcity, particularly within
racial and ethnic minority populations, by exploring innovative methods such as
harvesting and utilizing stem cells from deceased donors through clinical trials. This
groundbreaking approach has the potential to offer life-saving treatment opportunities
to a broader patient demographic. CAR-T cell therapy, approved by the FDA (U.S. Food
and Drug Administration) in 2017, has demonstrated high response rates in specific
lymphomas and leukemias, with ongoing research actively pursuing its expanded

application to various malignant tumors, including glioblastoma and thyroid cancer.

Technical / Clinical Details

CAR-T cell therapy involves collecting a patient's own T-cells, genetically engineering
them to express a cancer-specific Chimeric Antigen Receptor (CAR), and thereby
enhancing their ability to recognize and attack cancer cells. These CAR-T cells are then
expanded ex vivo (outside the body) and re-infused into the patient. Existing CAR-T
therapies have achieved complete remission in some patients, particularly those with
relapsed or refractory B-cell ymphomas and acute lymphoblastic leukemia. For instance,
early clinical trials reported approximately XX% overall response rate and YY% complete
response rate in certain lymphoma patients, with some maintaining long-term remission.
While side effects such as Cytokine Release Syndrome (CRS) and neurotoxicity have been
identified, they are manageable with established treatment protocols. Bone marrow
transplantation is a well-established method for treating blood cancers and immune
deficiencies by replacing a patient's hematopoietic stem cells, destroyed by high-dose
chemotherapy or radiation, with healthy donor stem cells. Research into utilizing stem
cells from deceased donors is crucial for overcoming donor shortages and expanding

access to urgent treatments for patients.



Background & Context

Cellular therapies are rapidly evolving as a new beacon of hope for cancer patients who
have exhausted traditional chemotherapy and radiation options. CAR-T cell therapy,
often dubbed a 'living drug' due to its high efficacy, is fundamentally changing the
paradigm of cancer treatment. However, significant challenges persist, including high
treatment costs, manufacturing complexities, and the critical issue of donor cell
availability. For bone marrow transplantation and certain other cell therapies, the lack of
diverse donor registries has historically limited treatment opportunities for minority
patients. Initiatives like those at Franciscan Health, exploring deceased donor stem cell
utilization, are vital steps toward overcoming these societal challenges and achieving
equitable healthcare access. Furthermore, research into expanding CAR-T cell therapy
indications aims to extend the benefits of this innovative treatment to a larger
population of cancer patients, intensifying the competitive landscape among

pharmaceutical and biotechnology companies.

Strategic Significance & Outlook

The future of cellular therapy in cancer treatment depends on continuous technological
innovation and expanded clinical applications. Future research will likely focus on
improving gene-editing techniques to enhance the efficacy and safety of CAR-T cell
therapy and developing effective treatment strategies for solid tumors. For example,
advancements in novel CAR designs, bispecific CARs, or the development of 'off-the-
shelf' therapies using NK cells or iPSC-derived cells could reduce manufacturing costs
and enable more rapid treatment delivery to a greater number of patients. If deceased
donor stem cell utilization technology becomes established, it could significantly
alleviate donor shortages in transplant medicine, making treatments more accessible
globally. These advancements are expected to further solidify the role of cellular therapy
in cancer treatment, ultimately contributing substantially to improved patient survival

rates and quality of life.

Source: https://www.franciscanhealth.org/community/blog/cellular-therapy
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#22 Japan's Stem Cell Therapy Landscape: High Costs
and Strict MHLW Regulations Govern Regenerative
Medicine Hubs

Published August 27, 2026  PlacidWay Japan

| overview

Leading stem cell therapy clinics in Japan, such as Cell Grand Clinic and Clinique Haru
Osaka Umeda, offer regenerative medicine for conditions like joint disorders,
musculoskeletal diseases, diabetes, and Parkinson's. Operating under strict MHLW
regulations and utilizing GMP-certified facilities, these clinics primarily employ
autologous mesenchymal stem cell (MSC) and exosome therapies. The advanced

treatments incur high costs, ranging from $8,000 to $45,000 per session.



| N DEPTH

Key Findings

Japan boasts several advanced stem cell therapy clinics, including prominent centers like
Cell Grand Clinic and Clinique Haru Osaka Umeda, which provide regenerative medicine
solutions for a wide array of conditions such as joint and musculoskeletal disorders,
diabetes, and Parkinson's disease. These facilities operate under the stringent regulatory
oversight of the Ministry of Health, Labour and Welfare (MHLW), primarily utilizing GMP-
certified cell processing facilities for autologous mesenchymal stem cell (MSC) and
exosome therapies. A distinguishing characteristic of these advanced treatments is their

high cost, with fees typically ranging from $8,000 to $45,000 per session.

Technical / Clinical Details

In Japanese stem cell therapy clinics, the prevailing approach involves autologous
transplantation, where mesenchymal stem cells (MSCs) are harvested from the patient's
own body, expanded in culture, and then administered to the affected area. MSCs are
believed to contribute to damaged tissue repair, inflammation suppression, and tissue
regeneration due to their multipotency and immunomodulatory properties. The range of
target diseases is extensive, spanning chronic musculoskeletal conditions like
osteoarthritis and spinal disorders, diabetic complications, and neurodegenerative
diseases such as Parkinson's disease, with ongoing research expanding their applications.
Cell processing is conducted in GMP-certified facilities, ensuring strict quality control
standards for cell safety, purity, and potency. Each clinic customizes treatment plans
according to the patient's symptoms and needs, proceeding with treatment after

thorough counseling and informed consent.



Background & Context

In 2014, Japan implemented the "Act on Securing Safety of Regenerative Medicine, etc."
(Regenerative Medicine Safety Assurance Act), establishing a pioneering regulatory
framework that balances rapid clinical application with strict oversight of regenerative
medicine, including stem cell therapies. This legal system is considered one of the most
advanced globally, introducing a framework for conditional and time-limited early
approval once safety and efficacy are confirmed to a certain extent. This institutional
support has propelled the development of stem cell research and clinical applications in
Japan. However, the high costs associated with advanced cell processing technologies,
specialized medical teams, and rigorous quality control processes contribute to the high

treatment fees, which in turn limits access to these therapies for a subset of patients.

Strategic Significance & Outlook

The field of stem cell therapy in Japan is poised for further technological innovation and
clinical expansion under MHLW regulations. Future discussions will likely focus on
optimizing treatment costs and expanding insurance coverage, alongside the critical
establishment of stable supply chains and standardized manufacturing processes for
MSCs and exosomes. Furthermore, the practical application of allogeneic (third-party
donor-derived) cell therapies and iPSC (induced Pluripotent Stem Cell)-derived cell
therapies could lead to an expansion of eligible patients and a reduction in treatment
costs. Continued advancements in research and development are expected to uncover
new indications and enhance therapeutic efficacy, ensuring Japan maintains its leading
role in the global regenerative medicine market. This will hopefully allow more patients

to benefit from these innovative treatments.

Source: #
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#23 Celvivo Secures $6.6M Funding to Scale 3D Cell
Culture Platform, Appoints Jacob Philipsen as New CEO

Published Published August 28, 2026  Dealroom News T >~Y¥—7

| overview

Danish biotech Celvivo has raised $6.6 million from a mix of existing and new
investors, earmarked for the accelerated commercial expansion of its ClinoStar 3D cell
culture platform. This platform, which generates physiologically relevant in vitro
models using microgravity-mimicking technology, addresses the urgent demand for
better drug discovery tools. Jacob Philipsen has been appointed CEO to lead this

strategic commercial rollout.
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Background

The pharmaceutical industry is grappling with the limitations of traditional drug
discovery methods. Conventional 2D cell cultures often fail to accurately mimic in vivo
conditions, leading to poor predictability and high failure rates in later development
stages. Concurrently, ethical and scientific concerns surrounding animal testing have
intensified the search for more robust and reliable in vitro models. This confluence has
fueled a rapid surge in demand for sophisticated 3D cell culture technologies that can
faithfully replicate complex biological environments, offering more dependable data for
drug efficacy assessment, toxicity screening, and disease modeling. Celvivo's ClinoStar
platform directly addresses this critical industry gap, positioning itself as a vital solution

for applications spanning early-stage research to preclinical evaluation.

Key Findings

Celvivo, a Danish biotechnology innovator, has successfully closed a $6.6 million funding
round, drawing capital from existing investors EIFO and T&W Holding, alongside new
participant VOMA Holding. This significant investment is strategically channeled to
accelerate the global commercial expansion of its groundbreaking ClinoStar 3D cell
culture platform. Integral to this scale-up, Jacob Philipsen has been appointed as the
new CEQO, tasked with spearheading the platform's market penetration and strategic

growth.

The ClinoStar platform stands out by employing unique microgravity-mimicking
technology to cultivate spherical cellular aggregates—spheroids and organoids—that
closely emulate in vivo tissue architecture and function. Unlike conventional 2D
monolayer cultures, these advanced 3D systems deliver substantially more
physiologically relevant insights into cell-cell interactions, gene expression profiles, and

drug responses.

¢ High Physiological Relevance: Facilitates the creation of diverse 3D cell models,
including tumor spheroids, organoids, and organ-on-a-chip systems, providing

enhanced predictive accuracy for disease pathophysiology and drug toxicity.



e Superior Cell Yield: Optimized culture conditions enable efficient cell proliferation
and the generation of stable, large quantities of 3D cell aggregates, surpassing the

capabilities of conventional methodologies.

e Exceptional Reproducibility: Standardized protocols and precise environmental
control minimize inter-experimental variability, ensuring consistent and reliable data

acquisition crucial for robust research.

e User-Centric Design: An intuitive operating interface and streamlined workflow
simplify the initiation and maintenance of 3D cell cultures, democratizing access for a

broad range of researchers and technicians.

These innovations are poised to deliver substantial value across critical research domains
such as oncology, regenerative medicine, and neuroscience, particularly for accelerating
drug screening and unraveling complex disease mechanisms. The fresh capital infusion
and new leadership are pivotal in reinforcing Celvivo's competitive edge and accelerating
the ClinoStar platform's adoption as a standard tool in pharmaceutical and
biotechnology research laboratories. The long-term vision positions ClinoStar to
streamline drug discovery pipelines, reduce development costs, and ultimately expedite
the delivery of safer and more effective therapies to patients, with future integration of
Al and automation expected to further expand its high-throughput screening

applications.

Source: https://dealroom.co/news/147583-celvivo-raises-6-6m-to-scale-3d-cell-culture-platform-names-

new-ceo/
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| overview

A PlacidWay infographic report highlights Japan as a global leader in regenerative
medicine research, emphasizing its highly structured regulatory environment for stem
cell therapy. Japan is particularly well-suited for patients prioritizing formal
governance, institutional expertise, and clinical care integrated with research, making

it a crucial benchmark for those seeking reliable treatments.
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Key Findings

The latest PlacidWay infographic report, '‘Best Countries for Stem Cell Therapy in 2026,’
comprehensively analyzes the global landscape of stem cell treatment costs, methods,
and safety, clearly demonstrating Japan's established position as a global leader in
regenerative medicine research. The report specifically commends Japan for its highly
structured regulatory environment, which significantly enhances international trust in the
safety and efficacy of its treatments. Consequently, Japan is positioned as one of the best
options for patients who prioritize formal governance, specialized medical institutions,

and clinical care based on the latest research findings.

Technical / Clinical Details

Stem cell therapy in Japan is strictly regulated under the "Act on Securing Safety of
Regenerative Medicine, etc." (Regenerative Medicine Safety Assurance Act) enacted by
the Ministry of Health, Labour and Welfare (MHLW). This law details the facility
standards, cell processing and management standards, and clinical research
implementation systems required for providing stem cell treatments, prioritizing patient
safety. Key stem cell therapies offered in Japan include autologous mesenchymal stem
cell (MSC) treatments for joint disorders, neurodegenerative diseases, and cardiac
conditions. These therapies are provided by regenerative medicine specialists,
characterized by a personalized approach tailored to each patient's condition. The safety
profile of these treatments is continuously evaluated through ongoing monitoring and
data collection by the MHLW, ensuring that new insights are rapidly integrated into
improved treatment protocols. The report also indicates specific treatment costs, with
some therapies for particular diseases ranging from $8,000 to $45,000, though these
figures can vary significantly based on treatment type, cell preparation methods, and the

specific clinic.



Background & Context

Japan's leadership in regenerative medicine stems from its excellence in basic research,
exemplified by the discovery of iPS cells (induced Pluripotent Stem Cells), and its
pioneering regulatory reforms aimed at rapidly translating these findings into clinical
applications. The enactment of the Regenerative Medicine Safety Assurance Act in 2014
significantly influenced the global landscape, as many countries seeking to regulate
regenerative medicine looked to Japan's model as an international benchmark. This legal
framework opened pathways for emerging stem cell treatments to reach patients
quickly, while being underpinned by rigorous scientific evidence. As a result, Japan has
become a notable destination for medical tourism, particularly favored by those seeking
advanced technology and high safety standards. In this context, information platforms
like PlacidWay contribute to enhancing the international reputation and accessibility of

Japanese stem cell therapies.

Strategic Significance & Outlook

The Japanese stem cell therapy sector is expected to continue strengthening the bridge
from basic research to clinical application, thereby maintaining and enhancing its
international competitiveness. In particular, the accumulation of long-term treatment
outcome data and cost-effectiveness evidence will be crucial for expanding insurance
coverage for stem cell therapies and increasing their accessibility to a broader patient
population. Furthermore, the development of allogeneic cell therapies and the further
automation and standardization of quality control and manufacturing processes are
expected to contribute to reducing treatment costs and establishing efficient supply
systems. With the integration of Al and digital technologies, there is also an anticipation
of evolution towards 'precision regenerative medicine,' which involves more detailed
monitoring of patient conditions and the provision of individually optimized treatments.
Through these efforts, Japan aims to make stem cell therapies more accessible and
affordable, contributing to the improvement of health and quality of life for people

worldwide.

Source: https://stemcierge.com/resources/best-countries-for-stem-cell-therapy

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://stemcierge.com/resources/best-countries-for-stem-cell-therapy

#25 CDMOs Overcome Multispecific Manufacturing
Challenges with Continuous Bioprocessing and
Catalent’'s GPEx® Lightning Platform

Published August 28, 2026  BioSpace  Unknown

| overview

Contract Development and Manufacturing Organizations (CDMOs) confront complex
challenges in cell line development, analytical characterization, and downstream
purification for multispecific molecules. To overcome these, intensified bioreactor
processes like perfusion and continuous feeding are utilized to address low titer and
stability issues, boosting volumetric productivity. Notably, Catalent has heavily
invested in its GPEx® Lightning platform and integrated analytical development

capabilities to support complex biologics.
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Key Findings

Contract Development and Manufacturing Organizations (CDMOs) are confronting
sophisticated challenges in the manufacturing of multispecific molecules—next-
generation biologics possessing both target specificity and diverse pharmacological
actions. These challenges span cell line development, intricate analytical characterization,
and efficient downstream purification processes. To surmount these hurdles, intensified
bioreactor processes, including perfusion and continuous feeding, are being actively
adopted. This approach effectively addresses issues of low titer and stability, leading to a
significant increase in volumetric productivity. Industry leader Catalent has strategically
invested in its proprietary GPEx® Lightning platform and integrated analytical
development capabilities to rapidly support the development and manufacturing of

complex biologics.

Technical / Clinical Details

Complex biologics, such as multispecific antibodies, can bind to multiple antigens
simultaneously, offering higher therapeutic potential than conventional monoclonal
antibodies, but also presenting considerably more complex manufacturing processes.
Key challenges include the precise assembly of multiple subunits, maintaining stability,
and ensuring product homogeneity. Perfusion culture, a technique embraced by CDMOs,
dramatically enhances productivity by maintaining high cell densities within the
bioreactor while continuously supplying nutrients and removing metabolic waste
products. This allows for smaller bioreactor footprints while increasing product yields by
several-fold compared to traditional fed-batch cultures. Furthermore, continuous feeding
processes facilitate stable product concentration in the culture broth, reducing the
burden on downstream processing and improving overall process efficiency and
economics. Catalent's GPEx® Lightning platform, a proprietary gene expression
technology for rapid development of high-producing cell lines, enables the rapid
establishment of cell lines with high titers and stability, even for challenging multispecific
molecules. By combining this platform with advanced analytical development
capabilities, Catalent manages manufacturing complexities effectively, from molecular

characterization to purification process optimization.



Background & Context

Multispecific molecules, such as bispecific T-cell engagers for cancer therapy,
demonstrate immense therapeutic potential across various disease areas, including
oncology and autoimmune diseases, positioning them as the next major wave in the
biopharmaceutical market. However, due to their innovative nature, manufacturing
technologies are still evolving, requiring specialized expertise and significant capital
investment. CDMOs are indispensable partners for pharmaceutical companies, providing
the necessary manufacturing know-how and infrastructure to mitigate development
risks, reduce costs, and accelerate time-to-market. The adoption of continuous
bioprocessing is a critical strategic investment for CDMOs seeking to differentiate

themselves and meet client expectations in an increasingly competitive global landscape.

Strategic Significance & Outlook

As the pipeline of multispecific molecules continues to expand, CDMOs will be
compelled to pursue further innovations in manufacturing technology. The following

trends are anticipated to accelerate:

¢ Integration of Al and Machine Learning: Al will be incorporated for optimizing
process development, quality control, and anomaly detection, enhancing

manufacturing intelligence.

¢ Integrated Bioprocess Development: Establishing continuous processes from
upstream to downstream to maximize efficiency and quality across the entire product

lifecycle.

¢ Proliferation of Modular Manufacturing Facilities: Modular manufacturing
solutions that can be rapidly constructed and scaled to flexibly adapt to demand

fluctuations will become more prevalent.

Investments by CDMOs like Catalent in platforms such as GPEx® Lightning will have a
significant impact across the industry, enabling the efficient production of more diverse
and complex biopharmaceuticals, ultimately reaching patients. This technological
innovation is an indispensable element in shaping the future of biopharmaceutical

manufacturing.



Source: #
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#26 Al and Digital Twins Accelerate Cultivated Meat

Commercialization: Bioprocess Optimization Drives
Cost Reduction and Productivity

Published September 02, 2026  Food Engineering  USA

| overview

A hybrid model digital twin strategy, combining Al with mechanistic bioprocess
modeling, is emerging as an indispensable tool for commercially scaling cultivated
meat production. These virtual models optimize cell growth, metabolism, and system
performance through bioreactor simulation, significantly reducing costly physical trial
and error by predicting manufacturing bottlenecks. Applying digital twins to
cultivated biological systems presents unique challenges due to their inherent

nonlinearity and sensitivity, differing from conventional industrial applications.



| N DEPTH

Key Findings

A 'hybrid model digital twin' strategy, which integrates artificial intelligence (Al) with
mechanistic bioprocess modeling, is rapidly gaining recognition as an indispensable tool
for the commercial scale-up of cultivated meat production. This advanced approach
enables the optimization of cell growth, metabolism, and overall system performance
within bioreactor systems through virtual simulations. By preemptively predicting
potential bottlenecks in the manufacturing process, it drastically reduces the need for
costly and time-consuming physical trial-and-error experiments. However, applying
digital twins to cultivated biological systems presents unique complexities. These
systems possess inherent nonlinearities and high sensitivities that differentiate them
from traditional industrial applications, thus requiring specialized modeling and

predictive capabilities.

Technical / Clinical Details

The hybrid model digital twin fuses mechanistic models (e.g., mass and energy balances,
reaction kinetics) based on physical laws with Al models (e.g., machine learning, deep
learning) that learn patterns from vast datasets. In cultivated meat production, this digital

twin provides functionalities such as:

e Bioreactor Simulation: It allows for testing various bioreactor designs and operating
conditions in a virtual space, predicting behaviors like cell growth rates, nutrient
consumption, and waste product generation. This helps identify optimal reactor size,

agitation speed, and gas supply rates before costly physical experiments.

e Process Optimization: Al analyzes real-time culture data to dynamically adjust
parameters like temperature, pH, and media composition, maximizing cell growth and

product (meat tissue) generation efficiency.

e Bottleneck Prediction and Risk Mitigation: It predicts scale-up challenges common
during transition to large-scale production (e.g., inefficient heat and mass transfer,
cell stress) within the digital twin environment, allowing solutions to be explored
before expensive pilot-scale experiments. This significantly saves development costs

and time.



This technology is particularly crucial for the highly delicate and expensive process of

animal cell culture, facilitating both efficiency and economic viability.

Background & Context

The cultivated meat industry holds immense promise as a solution to global challenges
such as reducing environmental impact, promoting animal welfare, and enhancing food
security. However, the biggest hurdle currently is the 'scale-up wall'—transitioning lab-
scale successes to large-scale, cost-effective commercial production. Specific challenges
include high media costs, the complexity of optimizing cell culture, and standardizing
manufacturing processes. While digital twin technology has found success in sectors like
aerospace and manufacturing, its application to living cellular systems is relatively new.
Cultivated meat presents characteristics not found in conventional chemical processes,
such as nonlinear cellular responses to growth factors and nutrients, and metabolic shifts

with changing cell density, demanding advanced modeling and predictive capabilities.

Strategic Significance & Outlook

The evolution of Al and digital twin technology will be indispensable in accelerating the
commercialization of the cultivated meat industry. In the future, these technologies are
expected to become more sophisticated, developing into autonomous biomanufacturing
platforms. This could lead to substantial reductions in cultivated meat production costs,
enabling it to be supplied to the market at prices comparable to or even lower than
traditional meat products. Furthermore, digital twins will enhance versatility to
accommodate various cell lines and culture conditions, contributing to the development
of other cellular agriculture products, such as cultivated seafood and cell-based dairy.
This technology has the potential to support the transition to sustainable food systems
and act as a game-changer in global food supply. Moving forward, the further
integration of digital technology, alongside regulatory frameworks and improved

consumer acceptance, will be key to driving the growth of this industry.

Source: https://www.foodengineeringmag.com/articles/103897-is-ai-the-missing-link-in-the-

commercialization-of-cultivated-meat
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#27 Repurposing Photo Paper for Scalable 3D
Biosensing Platform: Breakthrough Low-Cost, Label-
Free, Time-Resolved Cell Analysis Achieved

Published August 29, 2026  ACS Publications USA

| overview

Researchers developed a scalable 3D biosensing platform by repurposing off-the-
shelf photo paper for label-free, time-resolved cell analysis, overcoming limitations of
traditional 3D cell culture. This innovative, low-cost platform integrates coplanar
aluminum electrodes, enabling highly reproducible electrical impedance spectroscopy
that tracks impedance increases correlating with cell confluency and barrier
formation. The cellulose-rich surface supports direct cell attachment and proliferation,
establishing a foundation for future in vitro tissue models and cell-based

bioelectronic assays.
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Key Findings

Researchers have developed a scalable 3D biosensing platform for label-free, time-
resolved cell analysis by ingeniously repurposing off-the-shelf photo paper. This
groundbreaking, low-cost platform effectively overcomes significant limitations
associated with conventional, often expensive and complex, 3D cell culture systems. A
key innovation is the integration of coplanar aluminum electrodes, which enables highly
reproducible electrical impedance spectroscopy (EIS). This technique shows a gradual
increase in impedance correlated with increasing cell confluence and barrier formation.
Furthermore, the cellulose-rich surface of the photo paper efficiently supports direct cell
attachment and proliferation, establishing a robust foundation for future in vitro tissue

models and cell-based bioelectronic assays.

Technical / Clinical Details

The core of this novel 3D biosensing platform lies in its ability to transform readily
available photo paper into a sophisticated cell analysis device. Specific technical

elements include:

e Repurposing Photo Paper: Commercial inkjet photo paper offers an excellent
porous cellulose fiber structure, which acts as a scaffold promoting 3D cell

proliferation. It is also low-cost and easy to manufacture.

¢ Integration of Coplanar Aluminum Electrodes: Using techniques like
photolithography, minute aluminum electrodes are patterned onto the photo paper,
enabling electrical impedance spectroscopy (EIS) measurements. This electrode

design allows for highly sensitive detection of changes in cellular electrical properties.

e Label-Free, Time-Resolved Analysis: EIS eliminates the need for cell labeling,
allowing for real-time, non-invasive monitoring of physiological changes without
disturbing the cells' intrinsic state. It can track diverse cellular behaviors such as
adhesion, proliferation, morphological changes, and barrier function formation over

time.



¢ Reproducible Impedance Changes: As cells attach, proliferate on the electrode
surface, and form dense monolayers or 3D structures, the impedance between the
electrodes and the solution increases. This impedance change has been confirmed to
correlate highly with cell confluence and barrier formation, enabling quantitative cell

analysis.

This platform is expected to have broad applications in biomedical fields, including drug
screening for toxicity and disease modeling, as well as quality assessment of cell

therapies.

Background & Context

Traditional 2D cell culture methods have well-known limitations, leading to an increasing
demand for 3D cell culture systems that can more closely mimic in vivo physiological
conditions. However, existing 3D cell culture platforms are often expensive to
manufacture, require complex operation, and suffer from scalability issues. There is a
strong need for systems capable of label-free, real-time functional cell analysis,
particularly for high-throughput screening and personalized medicine research. The
photo paper-based platform developed in this study offers a low-cost, scalable solution
to these challenges, with the potential to significantly accelerate the adoption of cell

analysis technology in both academic and industrial settings.

Strategic Significance & Outlook

This photo paper-based 3D biosensing platform is poised to significantly impact the
future development of in vitro tissue models. It is particularly expected to contribute to
the culture of organoids mimicking specific tissues or organs, evaluation of drug efficacy
and toxicity, and elucidation of disease mechanisms. Furthermore, it can be applied as a
foundation for cell-based bioelectronic assays, such as monitoring neuronal network
activity or assessing cardiac cell contractility. Its low-cost manufacturing characteristic
also promises widespread adoption as a diagnostic tool and research platform in
developing countries, contributing to global health. Future research will likely focus on
improving long-term culture stability, cell-type-specific surface modifications, and

integration into automated systems.

Source: https://pubs.acs.org/aabmcb/article/doi/10.1021/acsabm.6c01190/5339518/Reprogramming-
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#28 Dynamic Perfusion Culture Revolutionizes
Monoclonal Antibody Manufacturing: Maximizing
Product Quality and Yield, Driving Continuous
Biomanufacturing

Published September 03, 2026  Bioprocess Online  USA

| overview

While fed-batch remains standard for mAb production, dynamic perfusion culture
offers compelling opportunities to boost product quality, yield, and facility utilization
by optimizing cell growth and metabolism at fixed media feed rates. Innovations in
perfusion bioprocessing, despite inherent complexities and long-term sterility
challenges, are driving media optimization and scalability. This further reinforces the

benefits of continuous biomanufacturing's compact design, flexibility, and increased

productivity.
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Key Findings

While fed-batch culture remains the industry standard for monoclonal antibody (mAb)
production, dynamic perfusion culture is presenting an extremely attractive opportunity
to dramatically improve product quality, production yield, and facility utilization. This
advanced technology achieves high productivity by optimizing cell proliferation and
metabolism with a precisely controlled volumetric media feed rate. Continuous
innovation in perfusion bioprocessing, despite inherent challenges such as process
complexity and maintaining sterility over long durations, is vigorously advancing the
optimization of perfusion media and enhancing process scalability. This further
strengthens the fundamental advantages of continuous biomanufacturing, including its
compact design, operational flexibility, and high productivity, positioning it as a critical

element shaping the future of biopharmaceutical manufacturing.

Technical / Clinical Details

Dynamic perfusion culture is a process that maintains high cell densities within a
bioreactor while continuously removing waste products and supplying fresh, nutrient-
rich media. This ensures that cells consistently proliferate and metabolize in an optimal
environment, leading to improved cell viability and extended production durations.
Unlike traditional fed-batch cultures, where productivity often declines in the latter
stages of cell growth due to nutrient depletion and waste accumulation, perfusion
culture enables stable, high-density production over prolonged periods. Specifically, the
‘dynamic' approach involves real-time adjustment of media feed rates based on cellular
metabolic activities (e.g., respiration rate, glucose consumption) to optimize the
physiological state of the cells. This can lead to increased product titers (amount of
target protein produced) and potentially improved product quality attributes, such as
glycosylation patterns. Technical challenges include filter fouling, maintaining sterility,
and the complexity of process monitoring and control. However, these challenges are
being steadily overcome with the adoption of advanced single-use technologies and

automated systems.



Background & Context

With the rapid growth of the biopharmaceutical market, improving manufacturing
efficiency and reducing costs are paramount concerns across the industry. Particularly, as
demand for expensive monoclonal antibody drugs increases, establishing rapid and
economical supply chains becomes critical for competitive advantage. While fed-batch
culture offers a long track record of reliability, it requires significant capital investment
and has productivity limitations. The shift to continuous biomanufacturing holds the
potential to achieve high productivity with smaller equipment footprints, reducing both
initial investment and operating costs. It is also expected to enhance product quality
consistency, potentially simplifying regulatory approval processes and shortening time-
to-market. This technology aligns with the global trend towards sustainability and agility
in biopharmaceutical manufacturing, with CDMOs and major pharmaceutical companies

actively adopting it.

Strategic Significance & Outlook

Continuous biomanufacturing, with dynamic perfusion culture at its core, is poised to
become the de facto standard in the production of monoclonal antibodies and other
complex biologics within the next few years. Further technological innovations are

expected in areas such as:

¢ Integration of Advanced Process Analytical Technology (PAT) and Al: Maximizing
process robustness through precise real-time monitoring and predictive control of

cell states.

e Optimization of Media Composition and Feed Strategies: Further enhancing
productivity through the development of customized media tailored to the specific

needs of each cell line.

¢ Full Continuous Integration: Maturation of technologies to seamlessly integrate all
steps from upstream (cell culture) to downstream (purification and formulation),
improving end-to-end efficiency.

¢ Collaboration with Regulatory Authorities: Further clarification of regulatory
guidance on quality assessment and approval of continuous manufacturing

processes, reducing adoption barriers.



These advancements will reduce manufacturing costs, improve quality, and ultimately
enable life-saving treatments to reach more patients. The transition to continuous

biomanufacturing represents not just a process change, but a strategic transformation of
the entire biopharmaceutical industry.

Source: #
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#29 Celularity and MuseCell Innovations® Forge US

Manufacturing Partnership, Projecting Over $300M in
Purchases for Dezawa MuseCell® Platform

Published August 27, 2026  Celularity (Press Release) USA

| overview

Celularity Inc. announced a US manufacturing collaboration with MuseCell
Innovations ®, with Celularity's Florham Park, NJ facility set to produce Dezawa
MuseCells® and related products. This partnership leverages Celularity's integrated
process development, CMC, and advanced cell manufacturing capabilities. The
collaboration could generate over $300 million in purchases over five years,

significantly supporting Celularity's regenerative and cell medicine strategy.
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Key Findings

Celularity Inc. has announced a significant U.S. manufacturing collaboration with
MuseCell Innovations®, a key player in the regenerative medicine sector. Under this
strategic partnership, Celularity will be responsible for producing Dezawa MuseCells®
and related products at its state-of-the-art facility in Florham Park, New Jersey. This
alliance is designed to fully leverage Celularity's established capabilities in integrated
process development, rigorous CMC (Chemistry, Manufacturing, and Controls) expertise,
and advanced cell manufacturing technologies. Notably, this collaboration has the
potential to generate over $300 million in purchases over the next five years, forming a
strong foundation to support Celularity's long-term business strategy in regenerative

and cell medicine.

Technical / Clinical Details

Dezawa MuseCells® represent a unique cell therapy platform aimed at specific
regenerative medicine applications, requiring sophisticated expertise and stringent
quality control during manufacturing. Celularity's role in this partnership encompasses all
stages of commercial production for Dezawa MuseCells®, including cell culture, genetic
manipulation (if applicable), cell separation and purification, and final product filling and
cryopreservation. Celularity's Florham Park facility is equipped with cutting-edge
manufacturing equipment compliant with FDA's Good Manufacturing Practice (GMP)
standards, featuring advanced systems for aseptic cell processing, real-time process
monitoring, and comprehensive traceability. This arrangement allows MuseCell
Innovations® to focus on research and development while relying on Celularity for the
supply of high-quality, scalable cell products. This manufacturing partnership is crucial
for the rapid progression of Dezawa MuseCells® clinical trials and for establishing a

stable supply chain post-market launch.



Background & Context

The field of regenerative medicine and cell therapies holds immense promise for
groundbreaking treatments but faces significant challenges related to manufacturing
complexity, cost, and regulatory compliance. The ability to achieve large-scale
production while ensuring the quality, safety, and efficacy of live cell products has been a
recognized bottleneck for the entire industry. In this context, strategic partnerships with
Contract Development and Manufacturing Organizations (CDMOs) possessing superior
manufacturing capabilities are vital for product developers to mitigate development risks
and accelerate time-to-market. Celularity, as a biopharmaceutical company focused on
stem cell-derived therapeutics, brings valuable manufacturing infrastructure and
expertise to partners like MuseCell Innovations®. This collaboration exemplifies a
potential success model for accelerating the commercialization of complex cell therapies

by combining the strengths of both companies.

Strategic Significance & Outlook

The partnership between Celularity and MuseCell Innovations® is poised to significantly
impact the rapid development and delivery of new therapeutic options in the cell
medicine market. The potential for over $300 million in purchases reflects strong market
anticipation for the Dezawa MuseCells® platform and confidence in Celularity's
manufacturing capabilities. Moving forward, Celularity may leverage the revenue and
experience gained from this partnership to accelerate its own pipeline development and
further strengthen its position as a CDMO in the cell medicine sector. For MuseCell
Innovations®, a robust manufacturing partnership paves the way for smooth clinical
development of Dezawa MuseCells®, ultimately bringing innovative therapies to more
patients. This collaboration marks a significant step towards a future where regenerative

medicine can be delivered to patients at scale and with high quality.

Source: https://musecellinnovations.com/news/celularity-us-manufacturing-collaboration
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#30 Indian Pharma Accelerates Digital Bioprocessing
Adoption: Digital Twins Optimize Bioreactor
Performance and Mitigate Scale-Up Risks

Published September 01, 2026  BioSpectrum India  India

| overview

Indian pharmaceutical companies are accelerating the adoption of digital
bioprocessing tools, with a significant focus on digital twin technology to optimize
manufacturing. Digital twins accurately simulate bioreactor conditions and predict
process parameter changes, effectively reducing scale-up risks for complex biologics.
Leading firms like Biocon, Serum Institute of India, and Dr. Reddy's are integrating PAT
and MES/DCS frameworks, supported by public initiatives such as the National

Biopharma Mission.
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Key Findings

The Indian pharmaceutical industry is rapidly accelerating its adoption of digital
bioprocessing tools to dramatically enhance manufacturing efficiency and quality.
Central to this transformation is 'digital twin' technology, which simulates bioreactor
conditions and predicts changes in process parameters. This technology is highly valued
for its ability to significantly mitigate the inherent risks associated with scaling up
complex biologics. Major Indian pharmaceutical companies such as Biocon, Serum
Institute of India, and Dr. Reddy's are actively integrating Process Analytical Technology
(PAT) with Manufacturing Execution Systems (MES) and Distributed Control Systems
(DCS) frameworks. This digitalization drive is strongly supported by robust government

initiatives like the National Biopharma Mission.

Technical / Clinical Details

A digital twin precisely replicates a physical bioreactor in a virtual space. Based on real-
time data collected from sensors (e.g., temperature, pH, dissolved oxygen, cell density,
nutrient concentrations), this virtual model is continuously updated to accurately reflect
the current state of the bioprocess. This allows researchers and engineers to simulate
various operating scenarios without conducting physical experiments, predicting how
changes in process parameters might affect product quality and yield. For instance, it
enables prior evaluation of how minor adjustments in culture conditions impact cell
growth rates or the production efficiency of target proteins, helping to identify optimal
operating parameters. This capability allows for early identification and resolution of
unforeseen issues during manufacturing scale-up (e.g., inefficient heat and mass transfer,
cell stress), reducing costly physical trial and error. PAT enables real-time quality
monitoring and process control, while MES/DCS frameworks support the digital twin
strategy by integrating and managing manufacturing data, providing automated

workflows and traceability.



Background & Context

While India has played a crucial role in the global supply of generic drugs, it has recently
focused on bolstering its biopharmaceutical development and manufacturing
capabilities. Biologics, owing to their complex molecular structures and manufacturing
processes, demand high technical proficiency and stringent quality control. To enhance
global competitiveness, improving manufacturing efficiency, reducing costs, and rapidly
responding to regulatory requirements are indispensable. The adoption of digital
bioprocessing, particularly digital twins, is positioned as a strategic solution to these
challenges. Government programs like India's National Biopharma Mission strongly
support the growth of the domestic biopharmaceutical industry through enhanced R&D
capabilities, infrastructure development, and talent training, with digitalization being one

of its core pillars.

Strategic Significance & Outlook

The accelerated adoption of digital bioprocessing tools in the Indian pharmaceutical
industry is a critical step for the country to become a global leader in biopharmaceutical
manufacturing. As Al and machine learning models become more sophisticated, digital
twins will enable even more advanced predictive analytics and autonomous process
control. This will shorten the development time for manufacturing processes and
accelerate time-to-market, allowing India to rapidly supply innovative biologics
worldwide. Furthermore, digital twin technology is expected to facilitate knowledge
sharing and process standardization across manufacturing facilities, enhancing the
resilience of the entire supply chain. Ultimately, this technological innovation holds
immense potential to significantly improve health outcomes for patients in India and

globally through the provision of high-quality, affordable biologics.

Source: https://www.biospectrumindia.com/features/73/28383/digital-bioprocessing-tools-powering-

indian-pharma.html
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#31 Japan Approves Stem Cell Therapy for Parkinson's
Disease: Kyoto University Research Paves Way for
Clinical Application

Published August 31, 2026  Facebook (repost of news, citing Kyoto University research) Japan

| overview

According to news reposts citing Kyoto University research, Japan has approved a
stem cell therapy for Parkinson's disease treatment. This approval marks a major
milestone in the clinical application of iPSC-based regenerative medicine, offering a
new therapeutic option for neurodegenerative diseases. It is expected to improve the
quality of life and slow disease progression for Parkinson's patients, enabled by

Japan's advanced regulatory environment for regenerative medicine.
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Key Findings

According to news reposts citing research from Kyoto University, the Japanese
government has formally approved the use of stem cell therapy for the treatment of
Parkinson's disease. This decision represents a groundbreaking advancement in the
clinical application of regenerative medicine utilizing iPS cells (induced Pluripotent Stem
Cells), bringing a new therapeutic option to the field of neurodegenerative disorders.
This approval significantly opens up possibilities for improving the quality of life for
patients suffering from Parkinson's disease, caused by progressive neurodegeneration,
and potentially slowing the progression of symptoms. Japan's advanced and expedited
regulatory system for regenerative medicine is the backdrop that enabled the practical

realization of this innovative therapy.

Technical / Clinical Details

This stem cell therapy aims to compensate for the degeneration and loss of dopamine-
producing neurons, a primary cause of Parkinson's disease. The Kyoto University research
team developed technology to efficiently differentiate highly pure dopamine neural
progenitor cells from patient-derived iPS cells or allogeneic iPS cells. These progenitor
cells are transplanted into dopamine-deficient regions of the patient's brain (primarily
the putamen), where they engraft and differentiate into mature dopamine-producing
neurons, seeking to restore lost neural function and improve motor symptoms. Prior
preclinical studies confirmed significant improvement in motor function and long-term
engraftment of transplanted cells in animal models. Early human clinical trials have
reported a favorable safety profile and a trend towards improved motor symptoms in
some patients, though further data accumulation and long-term follow-up are needed to

establish widespread clinical efficacy.



Background & Context

Parkinson's disease is a progressive neurodegenerative disorder with an increasing
patient population in aging societies. Existing treatments have been limited to symptom
management and could not fundamentally halt disease progression. Since its
development by Professor Shinya Yamanaka (Kyoto University) in 2006, iPS cell
technology has been heralded as the holy grail of regenerative medicine, with particular
attention paid to its application in neurological diseases. Japan has been at the forefront
of iPS cell research and has established a system to rapidly bring these research findings
to clinical practice through an expedited approval system based on the "Act on Securing
Safety of Regenerative Medicine, etc." This approval serves as proof that this system is
functioning effectively and demonstrates Japan's strong commitment to leading global
regenerative medicine development. It is expected to stimulate the development of iPS

cell therapies for other neurodegenerative diseases (e.g., Alzheimer's disease, spinal cord

injury).

Strategic Significance & Outlook

The approval of stem cell therapy for Parkinson's disease is not merely an addition to
treatment options but a major turning point for regenerative medicine as a whole.
Moving forward, the focus will be on the widespread adoption of the approved therapy,
its application to broader patient populations, and the establishment of long-term
efficacy and safety. Specifically, challenges will include standardizing treatment
protocols, reducing manufacturing costs, and improving access to therapy. In the future,
optimization of stem cell therapy as 'personalized medicine' tailored to individual patient
needs, and combinations with gene-editing technologies, are expected to further
enhance therapeutic effects and minimize side effects. This success story is also strongly
anticipated to accelerate the approval process for similar therapies in other countries
worldwide and contribute to the advancement of regenerative medicine not only for

Parkinson's disease but also for other neurodegenerative disorders.

Source: #
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#32 WuXi Biologics Reports 18.4% H1 2026 Revenue

Growth and 300 IND Application Capacity Annually,
Driven by Low-Cost Strategy

Published August 27, 2026  Seeking Alpha  China

| overview

WuXi Biologics announced robust financial results for H1 2026, with revenue
increasing by 18.4%, primarily driven by demand for investigational drugs and multi-
specific antibodies. The company has expanded its Investigational New Drug (IND)
application capacity to 300 per year, significantly outpacing competitors. This growth
is supported by manufacturing expansions in Massachusetts and Singapore,
alongside the successful completion of its first GMP production campaign at the
Shanghai Fengxian site. WuXi Biologics maintains a leading market position through a
low-cost strategy and comprehensive end-to-end services, particularly catering to

Chinese biopharmaceutical companies lacking in-house manufacturing capabilities.
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Key Findings

WuXi Biologics reported significant business expansion in the first half of 2026, with an
18.4% increase in revenue year-over-year. This growth was largely propelled by rising
global demand for investigational drugs and robust progress in multi-specific antibody
programs. The company also announced an impressive capacity to support 300
Investigational New Drug (IND) applications annually, demonstrating a top-tier pipeline

processing capability within the industry.

Technical / Clinical Details

The growth of WuXi Biologics is underpinned by strategic capacity expansion and
technological innovation. Specifically, the company has established new manufacturing
facilities in Massachusetts, USA, and Singapore, significantly expanding its global
footprint. Furthermore, its Shanghai Fengxian site successfully completed its inaugural
GMP (Good Manufacturing Practice) production campaign, validating its high-quality,
regulatory-compliant manufacturing capabilities. WuXi Biologics has established
advanced platforms for bispecific and multi-specific antibodies, showcasing strengths in
complex molecular engineering, sophisticated analytics, and efficient upstream and
downstream processing. The company is also enhancing its antibody-drug conjugate

(ADC) manufacturing capabilities to meet diverse pharmaceutical development needs.

Background & Context

The biopharmaceutical Contract Development and Manufacturing Organization (CDMO)
market is experiencing rapid expansion, driven by increasing drug development
complexity and a growing trend towards outsourcing. Advanced modalities such as cell
and gene therapies and multi-specific antibodies demand specialized expertise and
substantial manufacturing infrastructure, thus amplifying the critical role of CDMOs.
WuXi Biologics has maintained a dominant position in this competitive landscape by
combining extensive investment in manufacturing capacity with a strategic low-cost
approach. The company particularly caters to emerging Chinese biotechnology firms that
lack in-house manufacturing capabilities, offering comprehensive, end-to-end

development and manufacturing services that solidify its integrated platform.



Strategic Significance & Outlook

WuXi Biologics' continuous focus on capacity expansion and technological advancement
forms a robust foundation for future growth. The groundbreaking of a new CRDMO
center in Singapore, representing a $1.4 billion investment and adding 120,000 liters of
manufacturing capacity, will further enhance its global network and competitive edge in
the international biopharmaceutical market. The high IND application capacity reflects
the company's ability to swiftly support the market introduction of numerous novel
investigational drugs, thereby accelerating innovation across the broader biotechnology
industry. WuXi Biologics' commitment to low-cost, high-quality services is expected to

ensure its continued indispensable role in the global biopharmaceutical supply chain.

Source: https://seekingalpha.com/article/4940524-wuxi-biologics-cayman-inc-wxxwy-g2-2026-earnings-

call-transcript
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#33 ProBio Establishes Cell and Gene Therapy CDMO
Center of Excellence in Hopewell, New Jersey,
Specializing in Plasmid DNA and Viral Vector
Manufacturing

Published August 28, 2026  ProBio  USA

| overview

ProBio has opened a Cell and Gene Therapy Center of Excellence in Hopewell, New
Jersey, focusing on the development and GMP manufacturing of plasmid DNA and
viral vectors. This new facility is designed to meet stringent FDA regulatory
requirements and aims to support the rapid development and commercialization of
advanced therapies through close client collaboration. This expansion reinforces

ProBio's position as a global CDMO in the cell and gene therapy sector.
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Key Findings

ProBio has established a new strategic stronghold in the contract development and
manufacturing organization (CDMO) market for cell and gene therapies. The company
officially inaugurated a Center of Excellence in Hopewell, New Jersey, USA, dedicated to
the development and GMP (Good Manufacturing Practice) manufacturing of plasmid

DNA and viral vectors.

Technical / Clinical Details

This state-of-the-art facility will primarily focus on the production of plasmid DNA, a
crucial component of gene therapies, and viral vectors (such as AAV, lentivirus, and
adenovirus), which are essential tools for gene delivery. Designed to be fully compliant
with the stringent regulatory requirements of the FDA (U.S. Food and Drug
Administration), the facility guarantees the quality and safety of all manufactured
materials. It offers end-to-end services, ranging from early-stage research and
development to the production of materials for pre-clinical and clinical trials, and
ultimately, commercial-scale manufacturing. Advanced bioprocess technologies and
robust quality control systems are implemented to provide customized solutions tailored
to the specific needs of each project, thereby supporting the efficient progression of

client pipelines.

Background & Context

While the cell and gene therapy sector holds immense potential to revolutionize disease
treatment, its complex manufacturing processes and rigorous regulatory demands
present significant barriers to commercialization. The production of plasmid DNA and
viral vectors, in particular, requires highly specialized expertise and substantial capital
investment in equipment. In this context, specialized CDMOs like ProBio play a vital role
in accelerating industry innovation by enabling biotechnology companies and
pharmaceutical firms to reduce the burden and cost of building their own large-scale
manufacturing facilities, allowing them to concentrate on R&D. Securing a strategic
location in the U.S. market is essential for enhancing access to clients in one of the

world's largest pharmaceutical markets.



Strategic Significance & Outlook

The establishment of this new center in Hopewell, New Jersey, marks a critical step for
ProBio in solidifying its position as a leading global CDMO in the cell and gene therapy
sector. This facility is poised to accelerate the market entry of innovative gene and cell
therapies, ultimately contributing to delivering life-saving treatments to more patients.
ProBio's adherence to FDA regulations and its client-centric approach lay a strong
foundation for sustained growth in this rapidly evolving field. The company's specialized
expertise and expanded capabilities are expected to meet the diverse needs in the

development of advanced therapeutic products.

Source: https://www.probiocdmo.com/company-introduction
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#34 Evonik Invests Over $108 Million in Vancouver
GMP Facility, Tripling Lipid-Based Drug Delivery
Capacity

Published August 31, 2026  bionity.com Canada

| overview

Evonik announced an investment exceeding CAD 150 million (approximately USD 108
million) into its GMP manufacturing facility in Vancouver, Canada, more than tripling
its production capacity for lipid-based drug delivery systems. This significant
expansion, supported by the Canadian government, aims to bolster the development
and manufacturing of vaccines, therapeutics, and advanced pharmaceutical products.
The investment addresses increasing demand for mRNA-based medicines, solidifying

Evonik's leadership in the biopharmaceutical market.
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Key Findings

Evonik, a leading specialty chemicals company, has announced a substantial investment
of over CAD 150 million (approximately USD 108 million) in its existing Good
Manufacturing Practice (GMP) manufacturing facility in Vancouver, Canada. This strategic
investment is primarily aimed at more than tripling the production capacity for lipid-
based drug delivery systems, particularly lipid nanoparticles (LNPs), which are critical

components for mMRNA technology.

Technical / Clinical Details

The Vancouver facility expansion incorporates state-of-the-art production technologies
and equipment, designed to accommodate the growing scale and complexity of lipid-
based formulations. This includes the establishment of new production lines for
pharmaceutical-grade lipids, enabling a stable supply of high-purity and high-
performance raw materials essential for the development of innovative medicines such
as mMRNA vaccines and gene therapies. The more than threefold increase in capacity will
support preparedness for future pandemics and facilitate the rapid market entry of new
treatments for various diseases. This project also receives strategic backing from the
Canadian government, contributing to the resilience of the biopharmaceutical supply

chain.

Background & Context

Since the COVID-19 pandemic, mRNA technology has proven its innovation and speed in
vaccine development, with its application scope now expanding to cancer treatments
and other infectious diseases. Lipid nanoparticles, central to this technology, are crucial
for protecting delicate mRNA molecules and efficiently delivering them to target cells.
High expertise and production capacity in LNP manufacturing are critical competitive
advantages in this rapidly growing market. Evonik, with its extensive experience in lipid
chemistry and a strong track record in the pharmaceutical industry, is one of the leading
suppliers in the LNP market. This investment is a strategic move to meet increasing

demand and reinforce its leadership in this domain.



Strategic Significance & Outlook

Evonik's expansion of its Vancouver facility represents a significant milestone in the
global biopharmaceutical supply chain. The dramatic increase in production capacity will
enable partner companies to accelerate the development of mRNA vaccines and gene
therapies, ensuring these advanced medicines reach patients more quickly. This is
expected to enhance global preparedness for future public health crises and contribute
to the creation of new therapeutic paradigms. Through this investment, Evonik aims to
secure long-term growth by continuing to provide high-value pharmaceutical solutions,

further expanding its influence in the healthcare sector.

Source: https://www.bionity.com/en/news/1189694/evonik-expands-lipid-based-drug-delivery-

capabilities-with-new-gmp-manufacturing-facility-in-vancouver.html
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#35 AGC Biologics Highlights Strengths as Global
CDMO Partner for Biologics and Advanced Therapies

Published August 29, 2026  The Economy  Global

| overview

AGC Biologics is recognized as a global biopharmaceutical CDMO providing
development and manufacturing services across a wide range of advanced modalities,
including biologics, plasmid DNA, mRNA, viral vectors, and gene-edited cells. Key
strengths include its comprehensive modality coverage and a global network of
manufacturing sites across North America, Europe, and Asia. This offers clients the

advantage of addressing diverse biopharmaceutical development and manufacturing

needs with a single partner.
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Key Findings

AGC Biologics is highly regarded in the global biopharmaceutical Contract Development
and Manufacturing Organization (CDMO) market for its comprehensive services and
worldwide operational reach. The company has established robust capabilities to support
the development and manufacturing of a broad spectrum of products, from traditional
biologics to advanced therapeutic modalities such as plasmid DNA, mRNA, viral vectors,

and gene-edited cells.

Technical / Clinical Details

AGC Biologics' services span the entire biopharmaceutical development lifecycle, from
pre-clinical stages through commercial production. The company demonstrates

particular strengths in the following areas:

¢ Plasmid DNA Manufacturing: GMP-compliant production of high-quality plasmid

DNA, essential for gene therapies and mRNA vaccine manufacturing.

¢ Viral Vector Manufacturing: Production of various viral vectors, including AAV

(adeno-associated virus) and lentiviral vectors, crucial for gene delivery.

e mRNA Manufacturing: Efficient production technologies for mRNA used in next-

generation vaccines and therapeutics.

¢ Gene-Edited Cell Manufacturing: GMP manufacturing of gene-modified cell

therapies such as CAR-T cell therapies.

Its global manufacturing network, with sites in the U.S., Denmark, Japan, and Germany,
enables flexible manufacturing strategies that consider regional regulatory requirements
and supply chain efficiency. This ensures that clients receive high-quality products

consistently while addressing diverse geographical needs.



Background & Context

The biopharmaceutical market is rapidly diversifying, driven by advancements in
therapies for cancer, genetic disorders, and autoimmune diseases. Cell and gene
therapies, due to their complex nature, particularly require specialized development and
manufacturing partners. AGC Biologics has built a technological platform and global
capabilities to address these market needs by supporting a wide range of modalities.
This allows biotechnology and pharmaceutical companies to accelerate product

development and shorten time-to-market.

Strategic Significance & Outlook

AGC Biologics' comprehensive capabilities and global presence will continue to be a
strong foundation for maintaining competitiveness in the biopharmaceutical CODMO
market. Ongoing investment and technological innovation in advanced therapies are
expected to enable the company to capture new market opportunities and contribute to
delivering more innovative treatments to patients. Plans to deploy 5,000L single-use
bioreactors at its Yokohama facility and expand fill-finish capabilities in the U.S. through
a partnership with Pyramid Pharma Services exemplify its growth strategy and highlight

its promising future.

Source: https://economy.ac/wiki/company/agc-biologics
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#36 Lonza Appoints Samanta Cimitan as Chief
Commercial Officer (CCO) to Enhance Customer
Engagement and Accelerate Growth

Published August 31, 2026  Fierce Pharma  Switzerland

| overview

Lonza announced the appointment of Samanta Cimitan as its new Chief Commercial
Officer (CCO), effective January 1, 2027. This strategic move aims to integrate Lonza's
strategic enterprise account management, global marketing, and commercial
excellence functions to enhance customer engagement. This leadership reinforcement
builds upon the robust sales growth achieved in H1 2026, solidifying the company's

market position as a leading biomanufacturing CDMO.
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Key Findings

Lonza, a leader in the biomanufacturing industry, made a significant organizational
announcement, appointing Samanta Cimitan to the newly created role of Chief
Commercial Officer (CCO), effective January 1, 2027. This strategic move is intended to
integrate the company's customer engagement efforts and bolster its global commercial

strategy, thereby accelerating sustained growth.

Technical / Clinical Details

With Samanta Cimitan as CCO, Lonza will centralize its strategic enterprise account
management, global marketing, and commercial excellence initiatives. This is expected to
optimize interactions with clients and enhance the efficiency of its Contract Development
and Manufacturing Organization (CDMO) service offerings across various modalities,
including biologics, small molecules, and cell and gene therapies. Cimitan's extensive
industry experience will foster synergies across Lonza's business units, enabling the
provision of more integrated solutions to clients with complex pharmaceutical pipelines.
This signifies a strengthening of the organizational structure to leverage Lonza's
technological depth and scale, including in the cell and gene therapy sector, and to

respond more swiftly to market demands.

Background & Context

The global biomanufacturing market is experiencing increasing demand for CDMOs,
driven by accelerating drug development, the emergence of complex modalities, and a
growing trend among pharmaceutical companies to outsource. In this highly competitive
environment, strong client relationship building and effective commercial strategies are
indispensable for maintaining market leadership. Lonza has long established itself as a
premier CDMO provider, thanks to its extensive manufacturing capabilities and technical
expertise. The creation of the CCO role signals a strategic shift to adapt to market
evolution and further strengthen a client-centric business model. The robust sales

growth in H1 2026 provides a solid financial foundation for this strategy.



Strategic Significance & Outlook

Under Samanta Cimitan's leadership as CCO, Lonza will refine its commercial strategies,
pursuing both the expansion of its customer base and the deepening of relationships
with existing clients. This organizational restructuring is anticipated to play a crucial role
in enabling the company to more effectively support pharmaceutical and biotechnology
sponsors across diverse modalities, further solidifying its unique position in the market.
Particularly in high-growth areas like cell and gene therapy, an integrated commercial
approach will be key to rapidly bringing innovative treatments to market and to patients.
This move by Lonza has the potential to set new standards for commercial approaches
across the CDMO industry.

Source: https://www.fiercepharma.com/marketing/cdmo-lonza-hones-commercial-focus-seasoned-exec-

returning-newly-created-role
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#37 Winship Cancer Institute Launches Cellular Therapy

Initiative, Expanding GMP Manufacturing Capacity for
Next-Generation Cancer Treatments

Published August 31, 2026  Winship Cancer Institute ~ USA

| overview

The Winship Cancer Institute has launched a Cellular Therapy Initiative to accelerate
the development of next-generation cancer treatments. This initiative significantly
expands GMP manufacturing capabilities and expertise for investigational cell, viral,
and immunotherapy products. Led by Dr. John West, the new facility will focus on
viral vector production, CAR-T manufacturing, cGMP operations, and early-phase

clinical translation, aiming to swiftly develop and deliver innovative therapies for

cancer patients.
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Key Findings

The Winship Cancer Institute has officially launched its "Cellular Therapy Initiative" to
drive innovation in cancer treatment. This significant step aims to expand GMP (Good
Manufacturing Practice) manufacturing capabilities and deepen related expertise for
next-generation cancer therapies, particularly focusing on cell, viral, and immunotherapy

products.

Technical / Clinical Details

At the core of the Cellular Therapy Initiative is a new, state-of-the-art facility operating
under the leadership of Dr. John West. This facility will specialize in the following key

areas:

¢ Viral Vector Manufacturing: Enhancing the production of high-quality viral vectors

essential for gene therapies and CAR-T cell therapies.

e CAR-T Manufacturing: Expanding personalized manufacturing capabilities for

chimeric antigen receptor T-cells (CAR-T) targeting cancer cells.

e cGMP Operations: Establishing operational systems compliant with stringent current

Good Manufacturing Practice (cGMP) standards to ensure product safety and efficacy.

¢ Early-Phase Clinical Translation: Providing expertise and infrastructure to swiftly and
efficiently translate groundbreaking discoveries from basic research into early clinical

trials.

Through this integrated approach, the Winship Cancer Institute aims to accelerate the

entire treatment development cycle, from the laboratory to the patient's bedside.



Background & Context

Cellular therapies have made remarkable progress in cancer treatment in recent years,
with CAR-T cell therapy, in particular, demonstrating revolutionary effects in some
patients with hematological cancers. However, the development and commercialization
of these advanced therapies face significant challenges, including complex
manufacturing processes, high costs, and stringent regulatory requirements. The Winship
Cancer Institute's Cellular Therapy Initiative directly addresses these challenges by
building the necessary infrastructure and expertise within an academic medical center,

intending to bridge the gap from novel treatment discovery to patient delivery.

Strategic Significance & Outlook

The launch of this Cellular Therapy Initiative represents a critical investment for the
Winship Cancer Institute to remain at the forefront of cancer treatment. The expanded
GMP manufacturing capabilities and expertise will enable researchers to rapidly advance
new cell, gene, and immunotherapies into clinical trials, ultimately leading to the
provision of more effective and personalized cancer treatment options for patients. This
is expected to improve cancer treatment outcomes and enhance patients' prognosis and
quality of life. Through this initiative, the Winship Cancer Institute is poised to play a

leading role in shaping the future of cancer therapy.

Source: https://winshipcancer.emory.edu/newsroom/articles/2026/winship-launches-cellular-therapy-

initiative-to-advance-development-of-next-generation-cancer-treatments.php
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| overview

RayzeBio announced plans to invest $173 million in the construction of a new
radiopharmaceutical manufacturing plant, significantly expanding its production
capacity. This substantial investment aims to meet the growing demand in the
radiopharmaceutical market and strengthen the supply chain for the company's
therapeutic pipeline. The new facility is expected to streamline radiopharmaceutical
manufacturing processes and enhance supply stability, thereby accelerating future

market introductions.

i
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Key Findings

RayzeBio, a company dedicated to the development of radiopharmaceuticals, has
unveiled plans to invest a substantial $173 million in the construction of a new
manufacturing plant. This significant capital outlay is strategically aimed at expanding its
production capabilities to meet the escalating demand for radiopharmaceuticals and to

bolster the supply infrastructure for its innovative therapeutic pipeline.

Technical / Clinical Details

The new manufacturing plant is designed to optimize the complex production processes
inherent in radiopharmaceuticals. This includes the handling of radioisotopes, synthesis,
filling, and final product formulation, all conducted under rigorous GMP (Good
Manufacturing Practice) conditions. The integration of highly sensitive and precise
manufacturing technologies will ensure consistency in quality and enhance production
efficiency. Specifically, the facility will feature advanced automation systems and
stringent quality control protocols, providing flexibility for large-scale commercial

production while maximizing the safety and efficacy of radiopharmaceutical products.

Background & Context

Radiopharmaceuticals are increasingly vital in both the diagnosis (e.g., PET scans) and
treatment (e.g., radioligand therapy) of cancer. Targeted radiopharmaceuticals,
particularly those using alpha or beta-emitting isotopes, are gaining significant attention
for their ability to precisely target and destroy specific cancer cells. This sector is
experiencing rapid growth, making the stable supply of effective therapeutic agents an
urgent priority. RayzeBio's investment addresses these market dynamics and represents
a strategic move for the company to solidify its position as a key player in this innovative

therapeutic field.



Strategic Significance & Outlook

RayzeBio's $173 million investment in a new manufacturing plant demonstrates a clear
commitment to meeting future market demands and enhancing its competitive edge.
This expanded manufacturing capacity will accelerate the clinical development of the
company's therapeutic candidates, ultimately enabling groundbreaking
radiopharmaceuticals to reach patients more quickly. Furthermore, it is expected to
alleviate supply bottlenecks in radiopharmaceutical manufacturing and contribute to
improved access within global healthcare systems. This investment is poised to further

advance precision medicine in cancer treatment.

Source: https://endpoints.news/lonza-creates-commercial-chief-position-wuxi-biologics-reports-revenue-

jump/
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#39 GentiBio Publishes in EMBO Molecular Medicine,

Detailing Technology Enabling Durable Persistence of
Allogeneic T-Cell Therapies

Published August 27, 2026  GentiBio (Press Release) USA

| overview

GentiBio announced the publication in EMBO Molecular Medicine of a paper detailing
an innovative technology enabling durable in vivo persistence of allogeneic T-cell
therapies. This approach addresses a key challenge in off-the-shelf cell therapy by
using synthetic NKG2A engagers to prevent NK cell-mediated rejection of HLA-
deficient cells. This technology is expected to suppress immune rejection by the

patient's system, leading to prolonged therapeutic effects.
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Key Findings

GentiBio has announced the publication of a research paper detailing its groundbreaking
technology in the prestigious scientific journal EMBO Molecular Medicine. The study
elucidates an approach that enables allogeneic T-cell therapies to persist and function
longer within a patient's body, marking a significant step towards the clinical viability of

off-the-shelf cell therapy products.

Technical / Clinical Details

The core of the described technology lies in the utilization of synthetic NKG2A engagers.
NKG2A is an inhibitory receptor on natural killer (NK) cells, which typically suppresses NK
cell activity when bound to HLA (human leukocyte antigen) Class | molecules. However,
allogeneic cell therapies often do not match the patient's HLA type, posing a risk of NK
cell-mediated rejection. GentiBio's developed synthetic NKG2A engagers allow HLA-
deficient cells (i.e., cells prone to NK cell targeting) to evade NK cell attacks. This
mechanism reduces the recognition of transplanted allogeneic T-cell therapies by the
patient's immune system, thereby enhancing their persistence in vivo. This approach,
when combined with gene editing and cell engineering techniques, holds the potential

to construct more robust allogeneic cell therapy platforms.

Background & Context

While cell therapies have brought revolutionary advancements in treating diseases such
as cancer and autoimmune disorders, current mainstream autologous T-cell therapies
(e.g., CAR-T cell therapy) use a patient's own cells, leading to time-consuming
manufacturing, high costs, and logistical challenges. In contrast, allogeneic cell therapies,
as off-the-shelf products available for multiple patients, offer the potential to overcome
these issues. However, ensuring the persistence of allogeneic cells, which are recognized
as foreign by the patient's immune system and face rejection, has been the paramount
challenge. GentiBio's technology offers a promising strategy to overcome one of these

major hurdles: immune rejection.



Strategic Significance & Outlook

The publication in EMBO Molecular Medicine signifies scientific validation and
recognition of the efficacy of GentiBio's technology in the field of allogeneic cell
therapies. This technology has the potential to improve the safety and efficacy of
allogeneic T-cell therapies and accelerate their clinical application. If durable persistence
can be achieved, single-dose treatments could offer long-lasting effects, reducing the
treatment burden on patients and potentially lowering overall healthcare costs. Moving
forward, GentiBio's technology is expected to foster the development of new off-the-
shelf cell therapies for a wide range of diseases, including cancer, autoimmune, and

inflammatory disorders, thus ushering in a new era of regenerative medicine.

Source: https://www.gentibio.com/press_releases/gentibio-announces-publication-in-embo-molecular-

medicine-describing-a-technology-for-enabling-durable-persistence-of-allogeneic-cell-therapies/
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#40 CDMO Signal Ranks Viral Vector CDMOs: Thermo
Fisher Scientific, AGC Biologics, and Takeda Lead Top
Tier

Published September 02, 2026 CDMO Signal  USA

| overview

CDMO Signal released its latest ranking of viral vector CDMOs, including AAV,
lentiviral, and adenoviral modalities. Thermo Fisher Scientific, AGC Biologics, and
Takeda secured top positions in the overall Signal Score. The ranking evaluates
multiple criteria such as quality compliance, operational efficiency, financial stability,

and capacity intelligence, highlighting the importance of platform-specific expertise.
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Key Findings

CDMO Signal has published its latest ranking of leading Contract Development and
Manufacturing Organizations (CDMOs) in the viral vector manufacturing sector.
According to this assessment, Thermo Fisher Scientific, AGC Biologics, and Takeda have
achieved the highest overall Signal Scores across various viral vector modalities,

including adeno-associated virus (AAV), lentivirus, and adenovirus.

Technical / Clinical Details

CDMO Signal's ranking methodology is based on several key evaluation criteria:

¢ Quality Compliance: The degree of adherence to GMP (Good Manufacturing

Practice) regulations and the robustness of quality management systems.

e Operational Efficiency: Optimization of manufacturing processes, reduction of lead

times, and seamless technology transfer.

¢ Financial Stability: The company's sustainability and its ability to support large-scale

projects.

e Capacity Intelligence: The scale and scalability of production capacity, along with

strategies to meet future demand.

These criteria comprehensively assess a CDMO's ability to provide reliable, efficient, and
high-quality outcomes for client drug development projects. The top-ranked companies
demonstrated particular superiority in platform-specific expertise for different types of
viral vectors and the technical depth required for manufacturing complex gene therapies.
For instance, while AAV vectors exhibit high tissue-targeting capabilities, lentiviral vectors
are strong in stable gene integration, underscoring the importance of understanding

each vector's characteristics and providing optimized manufacturing processes.



Background & Context

With the rapid advancement of gene therapies, the manufacturing of viral vectors—their
primary delivery tool—has become one of the most significant bottlenecks in the
biopharmaceutical industry. Viral vector production is complex, requiring advanced
expertise and substantial capital investment in equipment, leading many biotechnology
and pharmaceutical companies to outsource their production to CDMOs. The growth of
this market is further accelerated by the commercialization of new gene therapies and
increased investment in biopharmaceutical manufacturing. Objective rankings like those
from CDMO Signal provide invaluable information for pharmaceutical companies in

selecting optimal partners, enhancing overall industry transparency and competitiveness.

Strategic Significance & Outlook

Competition in the viral vector CDMO market is expected to intensify further. The
companies positioned at the top of this ranking demonstrate clear leadership in terms of
technological capability, quality systems, and market strategy. Large enterprises such as
Thermo Fisher Scientific, with their extensive resources and comprehensive service
portfolios, are expected to continue driving the market. Companies like AGC Biologics
and Takeda are also anticipated to expand their market presence by leveraging their
strengths in specific modalities and regions. This competition among CDMOs will
stimulate further innovation in viral vector manufacturing technologies, contributing to

the market introduction of more efficient and cost-effective gene therapies.

Source: https://cdmosignal.com/modality/viral-vector
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#41 Allogeneic Cell Therapy Manufacturing:
Challenges, Advantages, and the Key Role of
Automated Bioreactors for Scalability

Published August 31, 2026  sdg.azte.co Global
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| overview

This article delves into the complexities of allogeneic cell therapy manufacturing,
highlighting its advantages such as scalability, off-the-shelf availability, and cost-
effectiveness. The manufacturing process initiates with donor selection, progressing
to cell expansion using automated bioreactors and closed-system technologies for
commercial production. These technologies are key to reducing cell therapy costs and

enabling rapid supply to a larger patient population.
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Key Findings

The manufacturing of allogeneic cell therapies presents unique challenges compared to
autologous approaches, yet it offers significant advantages including scalability, off-the-
shelf availability, and superior cost-effectiveness. Critically, automated bioreactors and
closed-system technologies are pivotal in maximizing these benefits for commercial-

scale production.

Technical / Clinical Details

The allogeneic cell therapy manufacturing process begins with rigorous donor selection.
Comprehensive screening of donors is paramount to minimizing the risk of infectious
diseases and optimizing immune compatibility. After cell harvest, expansion within
automated, closed-system bioreactors becomes indispensable for meeting commerecial
production demands. Closed systems dramatically reduce the risk of external
contamination and facilitate compliance with Good Manufacturing Practice (GMP)
regulations. Automated bioreactors precisely control culture conditions—such as
temperature, pH, and oxygen levels—ensuring consistent cell growth and quality. This
enables large-scale production of uniform cell products, minimizing batch-to-batch
variability. The final products are cryopreserved and become available as 'off-the-shelf’

items, ready for rapid deployment to healthcare facilities as needed.

Background & Context

Cellular therapies have revolutionized treatments for diseases like cancer and
autoimmune disorders. However, traditional autologous cell therapies, which use
individual patient cells, face challenges of high manufacturing costs, prolonged
production times, and complex logistics. Allogeneic cell therapies offer a potential
solution by producing large quantities of cells from a single healthy donor for multiple
patients, thereby overcoming these limitations. Nevertheless, new challenges arise,
including the risk of immune rejection and ensuring quality consistency in large-scale
production. Advances in automated bioreactors and closed-system technologies are
crucial in overcoming these technical barriers and accelerating the commercialization of

allogeneic cell therapies.



Strategic Significance & Outlook

Further evolution of automated closed-system bioreactor technology is expected to
significantly reduce manufacturing costs and enhance the production efficiency of
allogeneic cell therapies, thereby paving the way for these innovative treatments to
reach a broader patient population. This could substantially improve the cost-
effectiveness of currently expensive cell therapies, alleviating the overall burden on
healthcare systems while expanding treatment access. In the future, these technologies
are anticipated to become standard manufacturing platforms for cell therapies, fostering

further growth and diversification within the regenerative medicine sector.

Source: https://sdg.azte.co/journal/F21gxX0FEQ12/Allogeneic_Cell_Therapy_Manufacturing
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#42 Huazhong University of Science and Technology
Tongji Hospital Demonstrates In Vivo CAR-T Therapy,
Achieving Cost Reduction and Immune Reset for
Multiple Sclerosis

Published September 04, 2026  Chosunbiz  South Korea

| overview

A research team at Huazhong University of Science and Technology Tongji Hospital
has demonstrated in vivo CAR-T therapy for autoimmune diseases like multiple
sclerosis, successfully reducing manufacturing and logistics costs compared to
traditional ex vivo production. This innovative in vivo approach directly delivers CAR-T
genetic information to the patient's T-cells using a lentiviral vector, enabling
therapeutic cell generation within the body. This holds the potential to overcome the
high costs and complex manufacturing processes currently associated with CAR-T

therapies.
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Key Findings

A research team at Huazhong University of Science and Technology Tongji Hospital has
demonstrated a groundbreaking "in vivo CAR-T" therapy for autoimmune diseases,
including multiple sclerosis (MS). This novel approach shows potential for significantly
reducing treatment costs by eliminating the complex processes and logistics required for
traditional ex vivo CAR-T manufacturing. The technology is expected to contribute to a
fundamental cure for autoimmune diseases by directly generating CAR-T cells within the

patient's body and effectively resetting the immune system.

Technical / Clinical Details

This in vivo CAR-T therapy functions by directly administering a lentiviral vector to the
patient. The lentivirus efficiently delivers the chimeric antigen receptor (CAR) genetic
information to the patient's own T-cells, prompting the T-cells to transform into CAR-T
cells within the patient's body. This in vivo gene delivery approach differs from

traditional ex vivo approaches in several key aspects:

e Simplified Manufacturing Process: It eliminates the complex steps of collecting T-
cells from the patient, genetically modifying them ex vivo, culturing, and expanding

them.

e Streamlined Logistics: It bypasses the time-consuming and costly transportation
processes involved in delivering modified CAR-T cells from an external facility back to

the patient.

e Cost Reduction: It can significantly reduce expenses associated with manufacturing

facilities, specialized personnel, and stringent quality control requirements.

This approach is expected to efficiently generate CAR-T cells targeting self-reactive T-
cells in vivo, thereby suppressing autoimmune responses in multiple sclerosis and

restoring immune system balance.



Background & Context

While CAR-T cell therapy has achieved remarkable success in certain blood cancers, its
manufacturing faces significant challenges: it requires highly specialized facilities,
stringent quality control, high costs, and customized "manufacturing batches" for each
patient. For applications in autoimmune diseases, treatment cost-effectiveness and
accessibility are major barriers. In vivo CAR-T therapy directly addresses these challenges
and holds the potential to increase the accessibility of CAR-T therapy for a broader range
of diseases in the future. This technology is viewed as a promising solution to the "scale-

out problem" of CAR-T treatment (the burden of personalized production).

Strategic Significance & Outlook

The proof-of-concept for in vivo CAR-T therapy by Huazhong University of Science and
Technology Tongji Hospital represents a breakthrough with the potential to revolutionize
autoimmune disease treatment. The simplification of manufacturing costs and logistics
will make this expensive therapy a more viable option for a wider patient population. If
this technology progresses further in clinical development and demonstrates safety and
efficacy on a larger scale, its application is expected to extend beyond multiple sclerosis
to other autoimmune diseases (e.g., systemic lupus erythematosus, rheumatoid arthritis).
Ultimately, in vivo CAR-T therapy holds the potential to accelerate the commercialization
of cell therapies and establish a new therapeutic paradigm that dramatically improves

patients' quality of life.

Source: https://biz.chosun.com/en/en-science/2026/09/04/FGFBLJIIVWNCNBFKNNWKYMOR5W4/
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#43 WuXi Biologics Breaks Ground on $1.4 Billion
CRDMO Center in Singapore, Boosting Global
Manufacturing Capacity by 120,000 Liters
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| overview

WuXi Biologics has broken ground on a new $1.4 billion Contract Research,
Development, and Manufacturing Organization (CRDMO) center in Singapore's Tuas
Biomedical Park. This massive investment will add 120,000 liters to the company's
global biologics manufacturing capacity, providing integrated R&D and
manufacturing services. The new center is projected to create 1,500 jobs,
strengthening the company's footprint in Southeast Asia and contributing to the

stability of the global biopharmaceutical supply chain.
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Key Findings

WuXi Biologics has commenced construction on a new Contract Research, Development,
and Manufacturing Organization (CRDMO) center in Singapore's Tuas Biomedical Park as
part of its global expansion strategy. This ambitious project represents a $1.4 billion

investment and marks a significant milestone, adding an impressive 120,000 liters to the

company's global biologics manufacturing capacity.

Technical / Clinical Details

The state-of-the-art CRDMO center in Singapore will span 13.5 hectares and offer
integrated services for the development and manufacturing of biologics. This
encompasses end-to-end solutions, from cell line development and process
development to clinical trial material production and commercial-scale manufacturing.
The facility is designed to incorporate the latest bioreactor technologies and automation
systems, ensuring highly efficient and high-quality production. Crucially, a flexible
platform will be established to accommodate the manufacturing of complex modalities,
such as multi-specific antibodies. This center will operate in full compliance with cGMP
(current Good Manufacturing Practice) standards, providing reliable services to clients

worldwide.

Background & Context

The Asia-Pacific region is experiencing robust growth in the biopharmaceutical industry,
with Singapore emerging as a key hub due to its strategic location and strong
ecosystem. As global demand for biopharmaceuticals continues to surge, reliance on
CDMOs is increasing. Leading players like WuXi Biologics are addressing this need by
expanding their global supply capabilities and technological expertise. This substantial
investment in Singapore is a critical strategic move for the company to bolster its
presence in the Asian market and optimize service delivery to its global client base.
Furthermore, this investment will significantly contribute to the development of
Singapore's biotechnology industry, fostering local job creation and technological

innovation.



Strategic Significance & Outlook

The operationalization of the Singapore CRDMO center will be a pivotal milestone in
WuXi Biologics' global business expansion. The additional 120,000 liters of
manufacturing capacity will significantly augment the company's total production
capabilities, strengthening its ability to meet the growing pipeline demands of its clients.
This center is expected to support the rapid development and commercialization of
high-quality biologics, becoming an indispensable partner, particularly for emerging
biotechnology firms in China and the Asia-Pacific region. The creation of 1,500 new jobs
also underscores a substantial contribution to the local economy, signaling WuXi
Biologics' commitment to solidify its influence and leadership in the global

biopharmaceutical supply chain.

Source: https://www.edb.gov.sg/en/news-and-insights/wuxi-biologics-breaks-ground-on-new-contract-

research-development-and-manufacturing-organization-centre
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| OVERVIEW

Hilleman Laboratories has officially opened a new US$20 million cGMP manufacturing
facility in Singapore. The 30,000 sq ft facility aims to produce affordable vaccines and
biologics, enhancing the resilience of the vaccine manufacturing supply chain and
regional access, especially for pandemic response. Initially, it will focus on producing
clinical trial materials for early-stage development, with plans to expand to

commercial-scale manufacturing in the future.
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Key Findings

Hilleman Laboratories has officially inaugurated its state-of-the-art cGMP (current Good
Manufacturing Practice) manufacturing facility in Singapore, representing a US$20
million investment. This new facility is strategically designed to produce affordable
vaccines and biologics, particularly for developing countries, significantly enhancing the
resilience of the global vaccine manufacturing supply chain and improving regional

access.

Technical / Clinical Details

The newly established 30,000 square-foot facility is engineered to support activities
ranging from early-stage development of vaccines and biologics to the production of
clinical trial materials. It incorporates advanced cell culture systems, fermenters, and
purification technologies, ensuring high-quality pharmaceutical manufacturing compliant
with stringent cGMP guidelines. The initial focus will be on producing vaccine candidates
and therapeutic biologics for clinical trials, with a planned gradual transition to
commercial-scale production. The facility's design emphasizes flexibility, allowing it to
accommodate multiple product lines and adapt to future technological innovations and

changes in demand.

Background & Context

In recent years, particularly since the COVID-19 pandemic, global vaccine manufacturing
capacity shortages and supply chain vulnerabilities have become acutely apparent. This
has re-emphasized the importance of strengthening regional vaccine manufacturing
capabilities and establishing systems for rapid response during emergencies. Hilleman
Laboratories was founded to address this challenge, with a mission to improve access to
affordable vaccines in developing countries. Singapore, having established itself as a
biotechnology hub in the Asian region, provides an ideal location for such manufacturing
facilities due to its advanced infrastructure, skilled workforce, and strong government

support.



Strategic Significance & Outlook

The opening of Hilleman Laboratories' Singapore cGMP facility marks a critical step
towards ensuring equitable access to vaccines and biologics in global health, especially
for developing countries. By transitioning from early-stage development to commercial
production, this facility will enhance pandemic preparedness and strengthen the world's
capacity to respond to future public health threats. It is also expected to foster the
further development of Singapore's biotechnology ecosystem, contributing to regional
innovation and job creation. This investment is integral to realizing Hilleman

Laboratories' long-term vision of supplying affordable, high-quality pharmaceutical

products worldwide.

Source: https://www.edb.gov.sg/en/news-and-insights/hilleman-laboratories-officially-opens-us20-

million-facility-in-singapore
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| overview

This article provides an overview of a market research report from openPR.com. The
global viral vector packaging services market is experiencing rapid growth, driven by
advancing gene therapy commercialization and increasing investment in
biopharmaceutical manufacturing. Forge Biologics Holdings is highlighted as a
prominent CDMO service provider in viral vector packaging, and industry leaders are
actively investing in advanced lentiviral vector systems to enhance efficiency and

reliability.
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This article provides a summary of a market research report distributed by openPR.com.

Report Overview

This market research report focuses on the global viral vector packaging services market.
Key market segments covered include adeno-associated virus (AAV) vectors, lentiviral
vectors, and adenovirus vectors. The geographical scope of the study spans North

America, Europe, Asia Pacific, Latin America, and the Middle East & Africa.

Key Findings

According to the report, the viral vector packaging services market is undergoing rapid
expansion, propelled by the accelerating commercialization of gene therapies and a
surge in R&D investments within the biopharmaceutical manufacturing sector. The
market is projected to continue robust growth as the pipeline of gene therapies for
various diseases expands. Notably, Forge Biologics Holdings is mentioned as a leading
CDMO (Contract Development and Manufacturing Organization) service provider in viral
vector packaging. Furthermore, major market players are actively investing in cutting-
edge technologies, including advanced lentiviral vector systems, to further enhance

manufacturing efficiency and reliability.

About the Publisher

Specific details about the publisher of this report are not explicitly stated within the
openPR.com article. However, such market research is typically conducted by specialized
research firms like Grand View Research, MarketsandMarkets, or Mordor Intelligence.
These companies provide in-depth market analyses and forecasts across a wide range of

industrial sectors, including pharmaceuticals, biotechnology, and medical devices.

Source: https://www.openpr.com/news/4617285/viral-vector-packaging-services-market-outlook-signals

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://www.openpr.com/news/4617285/viral-vector-packaging-services-market-outlook-signals

