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Amsbio launches animal-origin-free iPSC culture
medium, StemFit BasicO4CT, enabling one-step
media switch for clinical manufacturing.

Bracco Imaging's BubbleGen bead-free
microbubble tech revolutionizes CAR-T cell
selection, reducing complexity and cost.

iPSC therapies require preserving cell functionality
beyond basic properties, integrating cell line
selection and genetic engineering.

Rising complexity in biologics manufacturing urges
manufacturability by design, raw material quality,
and process intensification.

Equipment-level digital twins deliver real-time
predictive control and anomaly detection for
bioprocess operations.

Australia's VVMF Sydney facility secures TGA GMP
license for gene and cell therapy manufacturing,
bolstering domestic CDMO capacity.

Big data and predictive analytics revolutionize
bioreactor performance, enhancing robustness,
efficiency, and decision-making.

Chemically Defined Media (CDM) dramatically
improves quality and reproducibility in
biopharmaceutical and cell therapy manufacturing.

Dynamic perfusion technology intensifies upstream
cell culture, boosting product quality, yield, and
facility utilization.

Samsung Biologics inks $262M manufacturing deal
with European pharma, propelling Songdo
expansion and global CDMO leadership.

Big data and Al/ML revolutionize
biopharmaceutical manufacturing, enabling
high-speed, efficiency, and quality via
interoperable data.

Defined media for pluripotent stem cell
maintenance delivers consistent cell quality and
medium performance via serum-free, xeno-free
approaches.

Integrated advances in CHO cell engineering,
media, perfusion, and PAT drive next-gen
productivity leap in mammalian cell culture.

Transcenta Therapeutics and WuXi Biologics forge
alliance to expedite commercialization of HICB
continuous bioprocessing technologies.

Al and ML achieve leap forward in enzyme
engineering, predicting
sequence-structure-function to accelerate novel
biocatalyst design.

Evolving economics of single-use
biomanufacturing: large-scale bioreactors and
process intensification expand commercial
production strategies.

Continuous multi-column chromatography
integrates and intensifies mAb downstream
processing, boosting efficiency and sustainability.
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Serum-free media drives cell culture
standardization, ensuring reproducibility and
safety through defined composition and reduced
batch variability.

Panasonic & CiRA Foundation partner to automate
iPSC manufacturing, targeting high-quality,
cost-effective therapies.

HEALIOS K.K. advances next-gen NK cell therapy
for solid tumors, leveraging scalable 3D bioreactor
manufacturing.

In vivo CAR T-cell generation advances,
streamlining manufacturing and treatment,
reducing lymphodepletion dependence.

Membrane-fusogenic nanoparticles revolutionize
gene & cell therapy, enhancing NK cell anti-tumor
activity with precision delivery.
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I Three Questions That Demand Your Decision This Week

O Is your cell therapy manufacturing platform obsolete?

New automated systems cut CAR-T production to <48 hours and iPSC lines to 7 weeks, with 35-70% cost
reductions. Does your current infrastructure match these benchmarks, or are you falling behind competitors like
SCG Cell Therapy and UCLA?

0 How exposed is your supply chain to Asian CDMOs?

Asian players like Samsung Biologics and WuXi Biologics are rapidly expanding capacity and forging strategic
alliances for continuous bioprocessing. Are you leveraging these cost-efficiencies, or are you vulnerable to shifts in
global manufacturing power?

O Are you investing in "quality over quantity" for cell therapies?

Research from Max Delbru ck Center shows functional cell count, not total dose, drives CAR-T efficacy. Is your
R&D; and manufacturing prioritizing advanced characterization and engineering for potency, or just scaling up cell
numbers?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High
CellEng AlloScale AutoMfg

GMPMedia m

>
3

N
>
2
c
>
o
% Low Impact Threat > Opp.
(@)
U
EUCDMO AsiaCDMO
~ Threat -
e AutoMfg Critical Cost/time reduction Obsolescence risk
o AlloScale Critical Broad patient access Autologous threat
o AI/DT Critical Efficiency, quality Investment barrier
e CellEng Opp. New therapies Complex R&D;
o GMPMedia Opp. Consistency, safety Supply chain
e AsiaCDMO Threat Cost-effective mfg Market shift
e EUCDMO Ref. Regional capacity Limited scale

CellCultureTechnology Weekly Intelligence Report | 2026-09-12 | Page 4



I Deep Dive O — CAR-T Manufacturing: Speed & Cost Revolution

#03}2026/09/10 | PMC | Tech Noveltye e o o ® Proximitye e e o o Market Impacte e e e e Data Reliabilitye e e o o
US/EU Relevancee o o o o

Pioneering research highlights transformative advancements in CAR-T cell therapy manufacturing, leveraging
automated bioreactors for point-of-care biomanufacturing to achieve product delivery in under 48 hours and
reduce costs by up to 35%.

Allogeneic CAR-T platforms, often employing NK cells or iPSC-derived T cells, show significant potential for
superior scalability, shorter manufacturing cycles, and lower overall costs compared to traditional autologous

therapies.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported sub-48-hour production time and 35% cost
reduction are highly ambitious but reflect the industry’s urgent need for efficiency. Technical
barriers include ensuring consistent cell potency and viability at accelerated timelines, and robust,
decentralized GMP compliance. [Opportunity] for US/EU OEMs & device manufacturers to lead in
automated bioreactor systems and for technology licensors to develop rapid, high-yield CAR-T
protocols. [Threat] for existing CAR-T manufacturers relying on traditional, lengthy processes,
risking market share to faster, cheaper solutions. Next actions: [R&D;] Immediately evaluate rapid
manufacturing platforms and decentralized models. [Strategy] Assess competitive landscape and
potential for strategic partnerships with automation providers by end of quarter.

I Deep Dive 0 — UCLA's $5,000 CAR-T for Solid Tumors

#11;2026/09/08 | UCLA | Tech Noveltye e o o o Proximitye e ¢ o o Market Impacte e e e e Data Reliabilitye e @ 0 o
US/EU Relevancee o o o o

UCLA researchers developed a platform to mass-produce cancer-fighting T cells from cord blood stem cells,
engineered to target solid tumors. This innovative approach generates trillions of therapeutic cells (thousands

of doses) within approximately six weeks.

The estimated cost of $5,000 per dose is a transformative reduction, offering a significantly more accessible
alternative to current custom-made therapies while effectively avoiding the risk of graft-versus-host disease
(GVHD).

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The $5,000/dose claim is groundbreaking and, if validated in
clinical trials, would be truly disruptive. The challenge lies in scaling this lab-stage platform to GMP
standards and demonstrating consistent efficacy and safety in diverse solid tumor indications.
[Opportunity] for US/EU biotechnology companies to license or partner for this cord
blood-derived, allogeneic CAR-T technology, especially for solid tumor applications. [Threat] for
current autologous CAR-T developers whose high-cost models could be severely undermined.
Next actions: [Business DevV] Initiate discussions with UCLA for early licensing opportunities.
[R&D;] Prioritize internal research into cord blood-derived cell therapies and solid tumor targeting
mechanisms within 1 month.
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I Deep Dive O — SCG Cell Therapy: Automated Mfg & R&D

#10 | 2026/09/08 | Insight, China's Pharmaceutical Industry | Tech Noveltye e e o o Proximitye e e e o Market
Impacte e e e e Data Reliabilitye e ¢ o o US/EU Relevancee e @ o o

SCG Cell Therapy launched its global manufacturing and R&D; center in Singapore, featuring a first-in-class,

closed-off automated cell therapy production system.

The facility targets an 80% reduction in cleanroom space, elimination of labor-intensive programs, a tenfold
increase in production capacity, and a reduction in manufacturing costs by up to 70% for 'off-the-shelf' iPSC

technology.

O Strategic Analyst's Perspective

Strategic Analyst's Perspective: SCG's aggressive targets for automation, capacity, and cost
reduction are highly ambitious but indicative of the future direction of cell therapy manufacturing.
The primary technical barrier is proving these efficiencies at scale while maintaining GMP
compliance and product quality. [Opportunity] for US/EU materials & component suppliers of
automated bioreactors, closed systems, and advanced sensors to partner with such facilities.
[Threat] for US/EU CDMOs and OEMs that do not rapidly adopt similar levels of automation and
efficiency, risking being outcompeted on cost and speed. Next actions: [Procurement] Benchmark
current manufacturing costs against SCG's targets. [Executive] Formulate a 3-year automation
strategy for cell therapy production by end of quarter.

I Other Notable Articles

Automated iPSC Manufacturing Achieves Monoclonal Lines in Seven Weeks (bioRxiv)
Tech Noveltye e o @ o Proximitye e e o o Market Impacte e e e o

Automated iPSC manufacturing in 7 weeks for autologous therapies is a major step towards clinical viability.

Next-Gen CAR-T Manufacturing Reduces Production Time to 1-2 Days (Bioprocess International)
Tech Noveltye e o @ o Proximitye e e o o Market Impacte e e e o

Rapid CAR-T production (1-2 days) and decentralized models promise more potent cells and improved patient

access.

Max Delbrui ck Center Research Reveals "Quality Over Quantity* in CAR-T Therapy (Max Delbri ck Center for Molecular Medicine)
Tech Noveltye e e e o Proximitye e o o o Market Impacte e e e o

Focus on functional CAR-T cell count over total dose enables personalized, lower-dose, and cost-reduced

therapies.

BubbleGen: Bracco Imaging's Bead-Free Microbubble Tech Revolutionizes CAR-T Cell Selection (Manufacturing Chemist)
Tech Noveltye e e e o Proximitye e e e o Market Impacte e e o o

Bead-free microbubble technology for CAR-T cell selection streamlines manufacturing, reducing complexity and

cost.

In Vivo CAR T-cell Generation Advances: VivoVec Platform Streamlines Manufacturing and Treatment Workflows (Frontiers)
Tech Noveltye e o o o Proximitye e o o o Market Impacte e e e o

In vivo CAR-T generation platforms like VivoVec could simplify workflows and reduce reliance on

lymphodepletion.

CellCultureTechnology Weekly Intelligence Report | 2026-09-12 | Page 6



I Recommended Actions This Week

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

O Immediate (this week)

» [R&D;] Benchmark current CAR-T and iPSC manufacturing timelines and costs against new industry
breakthroughs (<48hrs, $5k/dose, 70% cost reduction).

* [Procurement] Review existing CDMO contracts for flexibility and cost-efficiency, especially regarding
automated and continuous bioprocessing capabilities.

» [Executive] Assess internal automation roadmap for cell therapy manufacturing to identify critical gaps
and potential obsolescence risks.

O Short-term (1 month)

* [R&D;] Initiate feasibility studies for Al/ML integration in bioreactor monitoring and process

optimization, focusing on predictive control and anomaly detection.

» [Strategy] Evaluate strategic partnerships or licensing opportunities for novel cell engineering
technologies (e.g., in vivo CAR-T, metabolically armored cells, nanoparticle delivery).

* [Supply Chain] Conduct a detailed analysis of critical raw material suppliers (e.g., GMP-grade defined
media, viral vectors) to identify single points of failure and explore alternative sources.

0 Medium-long term (quarter+)

» [R&D;] Establish a dedicated task force to develop and implement advanced functional potency assays
for cell therapy products, prioritizing 'quality over quantity' metrics.

» [Business Dev] Explore opportunities for establishing or investing in next-generation CDMO facilities in
key regions (e.g., Europe, Asia) that prioritize automation and continuous bioprocessing.

» [Legal/IP] Develop a proactive IP strategy to protect innovations in automated cell manufacturing and
novel cell engineering, while monitoring competitor patent filings.

» [HR/Training] Develop a workforce development program to upskill engineers and scientists in Al,
automation, and advanced bioprocess technologies.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-12
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#01 Automated iPSC Manufacturing Achieves
Monoclonal Lines in Seven Weeks, Paving Way for
Cost-Efficient Clinical Autologous Therapies

Published September 05, 2026  bioRxiv  Unknown

| OVERVIEW

A new study introduces a highly efficient, standardizable, and automatable workflow
for generating monoclonal induced pluripotent stem cell (iPSC) lines from human skin
biopsies, including comprehensive quality control, within a rapid seven-week
timeframe. This prototype demonstrates that error-prone, labor-intensive steps can
be transitioned to semi-automated, closed systems, moving autologous iPSC
manufacturing closer to cost-effective clinical implementation. The advancement
addresses critical bottlenecks in personalized cell therapy production, significantly

shortening lead times and enhancing product consistency.



| IN DEPTH

Key Findings

Researchers have successfully developed a groundbreaking automated manufacturing
workflow that can derive monoclonal induced pluripotent stem cell (iPSC) lines from
human skin biopsies, complete with comprehensive quality control, in a mere seven
weeks. This rapid, standardized, and automatable process marks a significant step
towards enabling the cost-efficient clinical implementation of autologous iPSC-based

therapies.

Technical / Clinical Details

o Accelerated Production: The workflow dramatically reduces the time required for
iPSC line derivation and quality assurance from several months to just seven weeks,

directly impacting the speed at which personalized cell therapies can reach patients.

+ Automation and Closed Systems: Proof-of-concept experiments demonstrate the
feasibility of transferring traditionally error-prone and labor-intensive open-system
steps to semi-automated, closed manufacturing environments. This minimizes human
intervention, reduces contamination risks, and improves product consistency and

safety.

+ Integrated Quality Control: The process incorporates robust quality control
measures, ensuring that the generated iPSC lines meet the stringent criteria

necessary for clinical applications, thereby facilitating regulatory approval pathways.

Background & Context

Autologous iPSC-derived cell therapies offer immense potential by circumventing
immune rejection issues, but their widespread clinical adoption has been hampered by
complex, time-consuming, and costly manufacturing processes. The need for patient-
specific cell production creates significant challenges in scalability and economic
viability. This research directly addresses these barriers by introducing efficiencies that
could fundamentally alter the manufacturing landscape for personalized regenerative
medicines. The shift towards automated, closed systems also aligns with global trends in
advanced therapy medicinal product (ATMP) manufacturing, which prioritize sterility,

reproducibility, and compliance with Good Manufacturing Practice (GMP) regulations.



Strategic Significance & Outlook

This streamlined iPSC manufacturing approach holds substantial strategic significance
for the regenerative medicine sector. By substantially cutting production time and costs,
it enhances the commercial viability of autologous iPSC therapies, potentially making
these advanced treatments accessible to a broader patient population. The technology's
emphasis on standardization and automation is also crucial for facilitating regulatory
submissions and accelerating the transition of iPSC research from bench to bedside.
Future efforts will likely focus on further optimizing and scaling this platform, integrating it
with downstream differentiation protocols to create a fully industrialized, end-to-end

manufacturing solution for diverse iPSC-derived cellular products.

Source: https://www.biorxiv.org/content/10.64898/2026.08.04.741960v2

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://www.biorxiv.org/content/10.64898/2026.08.04.741960v2

#02 Al-Integrated Bioreactors Revolutionize Allogeneic

Cell Therapy Manufacturing, Unlocking Scalability and
Affordability

Published Published Published September 10, 2026  sanandres.uep.edu.py /X2 74

| OVERVIEW

Allogeneic cell therapy manufacturing is undergoing a significant transformation,
driven by the integration of automated, closed-system bioreactors and Al/machine
learning for real-time monitoring. These advancements substantially enhance the
scalability, reproducibility, and cost-effectiveness of off-the-shelf immunotherapies,

optimizing critical steps for broader access to these transformative treatments.



| IN DEPTH

Background

Traditional autologous cell therapies, which use a patient's own cells, face significant
hurdles related to manufacturing complexity, high costs, and limited scalability, making
them accessible to only a select few. Allogeneic therapies, in contrast, utilize donor-
derived cells that can be mass-produced and stored, offering a ready-to-use product.
This 'off-the-shelf' paradigm is highly attractive for expanding access to advanced
immunotherapies like CAR-T cells. The current manufacturing innovations are essential
for overcoming the logistical and economic constraints that have previously limited the

widespread application of these powerful treatments.

Key Findings

The field of allogeneic (off-the-shelf) cell therapy manufacturing is being rapidly
transformed by the adoption of automated, closed-system bioreactors and the
integration of artificial intelligence (Al) and machine learning for real-time process
monitoring. These technological advancements are dramatically improving the
scalability, reproducibility, and cost-effectiveness of immunotherapies, accelerating their

clinical and commercial potential in regenerative medicine.

Technical & Clinical Details

« Automated Bioreactors: The implementation of automated bioreactors, particularly
those designed as closed systems, standardizes and streamlines the cell culture
process. This reduces manual labor, minimizes the risk of contamination, and
simplifies adherence to Good Manufacturing Practice (GMP) standards, which are

critical for therapeutic product approval.

« Al and Machine Learning Integration: By incorporating Al and machine learning
algorithms, manufacturers can achieve real-time monitoring and optimization of cell
culture conditions. This capability allows for more precise control over cell growth,
quality attributes, and yield prediction, ultimately reducing batch-to-batch variability

and improving overall process robustness.



o Critical Process Steps: Allogeneic cell therapy manufacturing encompasses several
complex stages, including stringent cell source selection (e.g., from healthy donors),
precise genetic modification to enhance therapeutic efficacy or reduce
immunogenicity, and immune modulation strategies to ensure the cells are well-
tolerated upon administration. Innovations in these areas are crucial for product

safety and effectiveness.

Strategic Significance & Outlook

The ongoing advancements in allogeneic cell therapy manufacturing are pivotal for the
future of regenerative medicine. Improved scalability and reduced costs mean that these
therapies can transition from niche treatments to more widely available options for a
broad spectrum of diseases, including various cancers and autoimmune disorders. The
enhanced reproducibility and quality assurance facilitated by automation and Al will also
streamline regulatory processes and bolster investor confidence. As these technologies
mature, allogeneic cell therapies are poised to become a cornerstone of personalized

medicine, offering robust, consistent, and affordable therapeutic solutions globally.

Source:
https://sanandres.uep.edu.py/filedownload.ashx/TXqtfM/704636/Allogeneic%20Cell%20Therapy%20Manufactt

Collected: September 11, 2026 | Automated Research System (Gemini API)
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#03 CAR-T Cell Therapy Manufacturing Breakthrough:
Automated Bioreactors Cut Production Time Below 48
Hours, Reduce Costs by 35%

Published September 10, 2026 PMC USA

| OVERVIEW

Recent research highlights significant advances in CAR-T cell therapy manufacturing,
with automated bioreactors enabling point-of-care biomanufacturing that reduces cell
product time to less than 48 hours and cuts costs by 35%. Furthermore, allogeneic
CAR-T platforms, often utilizing NK cells or iPSC-derived T cells, demonstrate
promise for enhanced scalability, reduced manufacturing times, and lower costs
compared to autologous therapies. These innovations are crucial for overcoming
resistance and expanding targets in hematologic malignancies, improving access to

treatment.



| IN DEPTH

Key Findings

Pioneering research reveals transformative advancements in CAR-T cell therapy
manufacturing, leveraging automated bioreactors for point-of-care biomanufacturing to
achieve product delivery in under 48 hours and reduce costs by up to 35%.
Concurrently, allogeneic CAR-T platforms, often employing natural killer (NK) cells or T
cells derived from induced pluripotent stem cells (iPSCs), are showing significant
potential for superior scalability, shorter manufacturing cycles, and lower overall costs

compared to traditional autologous therapies.

Technical / Clinical Details

o Rapid Point-of-Care Manufacturing: The integration of automated bioreactor
systems facilitates point-of-care manufacturing, bringing cell production closer to
patients. This paradigm shift drastically shortens the vein-to-vein time to less than 48
hours, optimizing cell viability and potency while simplifying logistics and reducing the

need for complex cold chain management.

o Substantial Cost Reduction: By streamlining the manufacturing process and
minimizing manual intervention, these automated systems can reduce the per-dose
production cost by up to 35%. This economic improvement is critical for making CAR-

T therapies more affordable and accessible to a wider patient population.

« Allogeneic Platforms for Scalability: Allogeneic CAR-T approaches, which utilize
cells from healthy donors (such as NK cells) or genetically engineered iPSC-derived
T cells, offer a 'ready-to-use' or 'off-the-shelf' solution. This allows for large-batch
production, standardized quality control, and rapid deployment, overcoming the

manufacturing bottlenecks inherent in individualized autologous therapies.



Background & Context

CAR-T cell therapy has revolutionized the treatment of various hematologic
malignancies, but its widespread adoption has been hindered by high costs, intricate
manufacturing processes, and extended production timelines for each patient.
Additionally, challenges in overcoming treatment resistance and expanding efficacy to
solid tumors persist. The innovations presented in this research directly address these
critical limitations, providing a pathway to more efficient and economically viable CAR-T
production. These advancements are particularly vital for the development of allogeneic

therapies, which promise to democratize access to these life-saving treatments.

Strategic Significance & Outlook

These technological leaps are poised to significantly impact the future of CAR-T cell
therapy. The ability to produce CAR-T cells rapidly and cost-effectively, coupled with the
inherent scalability of allogeneic platforms, will not only enhance the capacity to
overcome existing treatment resistance mechanisms but also broaden the therapeutic
targets. For investors, these developments signal a maturing market with increasing
commercial viability and reduced operational risks. Clinically, they herald a new era
where CAR-T therapy, including applications for solid tumors, becomes a more
accessible and routine treatment option globally, transforming the cancer treatment

landscape.

Source: https://pmc.ncbi.nim.nih.gov/articles/PMC13198482/
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#04 Lineage Cell Therapeutics Secures US Patent for
AlloSCOPE™ 5D Platform, Advancing Scalable
Allogeneic iPSC Manufacturing

Published September 08, 2026 Business Wire USA

| OVERVIEW

Lineage Cell Therapeutics has been granted a U.S. Patent for its proprietary
AlloSCOPE™ 5D manufacturing platform, designed for high-volume, low-passage,
undifferentiated, and genetically stable pluripotent stem cell (iPSC) production. This
platform aims to enable consistent, cost-effective, and scalable manufacturing of
allogeneic cell-based products from a single iPSC line. The patent issuance
represents a significant milestone in the company's efforts to commercialize off-the-

shelf cell therapies.



| IN DEPTH

Key Findings

Lineage Cell Therapeutics announced the issuance of a U.S. Patent for its innovative
AlloSCOPE™ 5D manufacturing platform. This patent covers technology designed for
the high-volume production of pluripotent stem cells (iPSCs) that remain
undifferentiated, genetically stable, and at low passage numbers. The platform is
engineered to facilitate consistent, cost-effective, and scalable manufacturing of

allogeneic cell-based products derived from a single iPSC master cell line.

Technical / Clinical Details

o AlloSCOPE™ 5D Technology: The core of the AlloSCOPE™ 5D platform lies in its
ability to optimize iPSC culture and maintenance, ensuring maximum cell yield while
minimizing the risk of genetic drift associated with extensive passaging. This
controlled environment guarantees a stable supply of high-quality, uniform cells

essential for therapeutic applications.

o Scalable Allogeneic Production: By enabling the robust production of iPSCs,
AlloSCOPE™ 5D addresses a critical bottleneck in the commercialization of
allogeneic cell therapies. Its capacity to generate large quantities of cells from a
single, well-characterized iPSC line significantly reduces manufacturing costs and

enhances product availability across multiple patient batches.

+ Genetic Stability Assurance: Maintaining genetic stability during prolonged cell
expansion is paramount for the safety and efficacy of cell therapy products. The
patented technology incorporates features that help preserve the genomic integrity of
iPSCs, ensuring that the final therapeutic product is consistent and safe for clinical

use.



Background & Context

Allogeneic cell therapies represent a significant paradigm shift in regenerative medicine,
offering 'off-the-shelf' products that reduce immune rejection risks and simplify logistical
challenges compared to autologous therapies. However, achieving industrial-scale
manufacturing of these complex biological products in a cost-effective manner has been
a major hurdle. Lineage Cell Therapeutics, a company focused on developing iPSC-
derived treatments for conditions such as age-related macular degeneration and spinal
cord injury, is directly tackling this challenge with its AlloSCOPE™ 5D platform. This
patent strengthens their intellectual property portfolio and competitive position in the

rapidly expanding cell therapy market.

Strategic Significance & Outlook

The patent for the AlloSCOPE™ 5D platform is a strategic asset for Lineage Cell
Therapeutics, solidifying its proprietary capabilities in advanced iPSC manufacturing.
This technology is expected to accelerate the development and commercialization of the
company's existing and future allogeneic cell therapy pipelines. Its ability to deliver
scalable, cost-efficient, and high-quality iPSC production is critical for broadening market
access for cell therapy products globally and establishing new therapeutic standards
across a range of debilitating diseases. This positions Lineage to potentially lead in the

mass production of transformative cell-based medicines.

Source: https://www.businesswire.com/news/home/20260908268862/en/Lineage-Cell-Therapeutics-

Announces-Issuance-of-Patent-Underlying-lts-AlloSCOPE-5D-Manufacturing-Platform
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#05 Cell-Easy Expands Toulouse R&D to Scale
Allogeneic NK Cell Therapy (10x Cost Reduction),
Optimize G-Rex® CAR-T, and Advance iPSC-Derived
Beta Cells

Published September 03, 2026  Cell-Easy (press release) France

| OVERVIEW

Cell-Easy, a CDMO, announced the expansion of its Toulouse R&D facilities to
accelerate three next-generation cell therapy manufacturing programs. The company
aims for a ten-fold cost reduction per dose for allogeneic NK cell therapy through
larger batch sizes, is optimizing G-Rex®-based CAR-T processes to reduce
consumables, duration, and hands-on time, and is developing a robust manufacturing
process for iPSC-derived pancreatic beta cells via its BetaCure program. These

initiatives are designed to deliver more cost-effective and accessible cell therapies.



| IN DEPTH

Key Findings

Cell-Easy, a contract development and manufacturing organization (CDMO), has
significantly expanded its R&D facilities in Toulouse, France, to accelerate three pivotal
next-generation cell therapy manufacturing programs. This strategic expansion targets a
ten-fold reduction in per-dose costs for allogeneic NK cell therapy, optimization of G-
Rex®-based CAR-T processes to minimize consumables and hands-on time, and the
development of a robust manufacturing platform for iPSC-derived pancreatic beta cells
through its BetaCure program. These initiatives collectively aim to enhance the

affordability and accessibility of advanced cell therapies.

Technical / Clinical Details

» Allogeneic NK Cell Therapy Scalability: Cell-Easy is focused on scaling up the
manufacturing of allogeneic natural killer (NK) cell therapies to larger batch sizes,
which is projected to achieve a significant ten-fold reduction in the cost per dose. This
addresses a critical economic barrier to widespread NK cell therapy adoption for

cancer treatment.

¢ G-Rex®-Based CAR-T Optimization: The company is optimizing its CAR-T
manufacturing processes utilizing G-Rex® technology. This includes efforts to reduce
the consumption of expensive raw materials and reagents, shorten overall
manufacturing duration, and decrease labor-intensive hands-on time. G-Rex®
bioreactors are known for supporting high-density cell cultures with superior gas and

nutrient exchange, facilitating these efficiency gains.

» iPSC-Derived Pancreatic Beta Cells (BetaCure Program): Under its BetaCure
program, Cell-Easy is developing a robust manufacturing process for induced
pluripotent stem cell (iPSC)-derived pancreatic beta cells. This program is critical for
advancing regenerative medicine solutions for diabetes, ensuring a stable and high-

quality supply of therapeutic cells.



Background & Context

Cell therapies hold immense promise for treating a wide array of intractable diseases,
including cancer, autoimmune disorders, and diabetes. However, their complex
manufacturing processes, high costs, and limited scalability have historically posed
significant challenges to broad clinical translation and commercial viability. Allogeneic
therapies, unlike personalized autologous treatments, offer an 'off-the-shelf' advantage,
enabling mass production and potentially reducing per-dose costs dramatically. Cell-
Easy's investment in expanding its R&D capabilities and advancing these specific
programs positions it at the forefront of overcoming these industry-wide manufacturing
bottlenecks, aiming to make advanced cell therapies more readily available to patients

worldwide.

Strategic Significance & Outlook

The expansion of Cell-Easy's R&D facilities and the progression of its manufacturing
programs are strategically vital for accelerating the delivery of cost-effective cell therapy
solutions. These efforts are expected to facilitate broader clinical application of
allogeneic NK cell therapies for solid tumors, streamline the production of CAR-T
therapies, and pave the way for novel diabetes treatments with iPSC-derived beta cells.
For the broader cell therapy ecosystem, Cell-Easy's advancements will contribute
significantly to the commercialization and market penetration of these transformative

medicines, driving overall growth and innovation in regenerative medicine.

Source: https://www.cell-easy.com/cell-easy-expands-toulouse-rd-facility-to-advance-three-next-

generation-cell-therapy-manufacturing-programs/
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#07 Northway Biotech Unveils €61M Lithuanian CDMO
to Industrialize Allogeneic CAR-T with 20 cGMP Lines
and Integrated Vector Supply

Published Published Published September 07, 2026 Invest Lithuania 'J b7 =7

| OVERVIEW

Northway Biotech has inaugurated a €61 million, 3,500 sq. meter CDMO facility in
Vilnius, Lithuania, designed to industrialize the manufacturing of allogeneic CAR-T
and other advanced cell and gene therapies. Featuring up to 20 segregated cGMP
lines, the facility integrates viral vector supply from an adjacent gene therapy center,
ensuring end-to-end production. This strategic expansion significantly boosts
Europe's capacity for advanced personalized medicine, positioning Northway Biotech

as a key player in scaling next-generation therapeutic solutions globally.



| IN DEPTH

Background

The cell and gene therapy sector is experiencing exponential growth, driving a
burgeoning demand for specialized manufacturing capacities that adhere to stringent
cGMP (Current Good Manufacturing Practice) requirements. CAR-T cell therapies, in
particular, necessitate complex production processes and significant capital investment.
Northway Biotech's new facility directly addresses this critical market need, bolstering
Europe's advanced therapy manufacturing infrastructure. The CDMO (Contract
Development and Manufacturing Organization) model offers biopharmaceutical
companies a strategic avenue to outsource capital-intensive manufacturing, thereby
enabling them to focus on core research and development while ensuring high-quality,
compliant production. This expansion also reinforces Lithuania's emerging role as a

pivotal hub for biotechnology innovation within the Baltic region.

Key Findings

Northway Biotech has inaugurated a state-of-the-art €61 million (approximately $65
million USD) 3,500 square meter facility in Vilnius, Lithuania, dedicated to cell therapy
and personalized medicine CDMO services. This substantial investment significantly
expands the company's capabilities, incorporating up to 20 independent cGMP
manufacturing lines. These lines are designed to support the production of autologous
and allogeneic cell-based therapies, personalized therapeutic vaccines, and advanced
3D human tissue technologies. Strategically, Northway Biotech is positioning itself to
industrialize CAR-T manufacturing and aims to integrate viral vector supply chains from
its co-located gene therapy center, Celltechna, thereby offering comprehensive end-to-

end solutions for advanced therapeutic product development and manufacturing.

Technical and Operational Details

o Advanced cGMP Manufacturing Lines: The new facility features specialized
infrastructure, including up to 20 independent cGMP manufacturing lines. This design
provides robust segregation, enabling the concurrent production of diverse cell and
gene therapy products. This approach minimizes cross-contamination risks and offers

considerable flexibility to accommodate varied client pipelines.



+ Broad Therapeutic Modalities: The center is comprehensively equipped to handle a
wide spectrum of advanced therapies. These include autologous (patient-specific)
and allogeneic (off-the-shelf) cell-based products, personalized therapeutic vaccines,
and cutting-edge technologies for 3D human tissue engineering. This versatility is
crucial for addressing unmet medical needs across regenerative medicine and

advanced therapeutics.

o Vertical Integration Strategy: A cornerstone of Northway Biotech's strategy is the
vertical integration of viral vector supply chains. This involves leveraging its adjacent
Celltechna gene therapy center to provide critical raw materials to the new cell
therapy facility. This integration is designed to enhance efficiency, bolster quality
control, and ensure security of supply for essential components, thereby streamlining

the entire manufacturing process from vector production to the final cell product.

Strategic Significance and Outlook

This substantial investment strategically positions Northway Biotech as a critical CDMO
partner within the rapidly evolving global cell and gene therapy landscape. By
industrializing CAR-T manufacturing and establishing a fully integrated viral vector
supply chain, the company is poised to significantly contribute to making these
transformative therapies more accessible and cost-effective for patients worldwide. From
an investment perspective, this move represents a strong entry into a high-growth
market characterized by escalating demand for specialized manufacturing services.
Economically, the facility is anticipated to generate high-skilled jobs and stimulate further
growth within Lithuania's burgeoning biotechnology ecosystem, playing a pivotal role in

advancing next-generation personalized medicine.

Source: https://investlithuania.com/news/first-in-the-baltics-northway-biotech-opens-e61-million-cell-

therapy-and-personalized-medicine-cdmo-in-vilnius/
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#08 Leman Biotech Raises RMB 200M (USD 29M)
Series A+ to Advance Ultra-Low-Dose Metabolically
Armored CAR-T to Phase | Trials and Automated
Manufacturing Scale-Up

Published September 09, 2026 Insight, China's Pharmaceutical Industry  China

| OVERVIEW

Leman Biotech has secured RMB 200 million (approximately USD 29 million) in
Series A+ funding to advance Phase | trials of its ultra-low-dose metabolically
armored CAR-T cell therapy and for automated manufacturing scale-up. The
company's technology aims to reduce CAR-T manufacturing costs by 50-70% and
improve T-cell persistence in solid tumors by enhancing metabolic fithess. This
funding is critical for accelerating the development and commercialization of this

innovative CAR-T therapeutic.



| IN DEPTH

Key Findings

Leman Biotech has successfully closed a Series A+ funding round, raising RMB 200
million (approximately USD 29 million), dedicated to progressing its ultra-low-dose
metabolically armored CAR-T cell therapy into Phase | clinical trials and scaling up its
automated manufacturing processes. The company's innovative technology is designed
to significantly reduce CAR-T manufacturing costs by 50-70% while improving T-cell

persistence in solid tumors by enhancing their metabolic fitness.

Technical / Clinical Details

* Metabolically Armored CAR-T Technology: Leman Biotech’s proprietary
technology engineers CAR-T cells to be ‘metabolically armored,” enabling them to
overcome the suppressive metabolic environment within solid tumors that often leads
to T-cell exhaustion and dysfunction. By optimizing T-cell metabolic pathways, the
therapy aims to maintain T-cell survival, proliferation, and anti-tumor activity under

harsh conditions, thereby improving efficacy in challenging solid tumor indications.

» Ultra-Low-Dose Regimen: The enhanced metabolic fitness of these CAR-T cells is
expected to allow for significantly lower cell doses compared to conventional CAR-T
therapies, potentially achieving equivalent or superior efficacy. This ultra-low-dose
approach not only contributes to manufacturing cost reduction but also may mitigate

the risk of treatment-related toxicities, such as cytokine release syndrome (CRS).

o Dramatic Cost Reduction: Through a combination of ultra-low-dose treatment and
automated manufacturing scale-up, Leman Biotech projects a 50-70% reduction in
CAR-T production costs relative to current market prices. This substantial economic

improvement is crucial for expanding patient access to these high-value therapies.

o Enhanced Solid Tumor Efficacy: One of the primary limitations of current CAR-T
therapies is their variable persistence and efficacy in solid tumors. By boosting the
metabolic durability of T cells, Leman Biotech’s technology addresses this challenge
directly, offering a promising solution for long-term anti-tumor activity in solid tumor

microenvironments, thus addressing a significant unmet medical need.



Background & Context

While CAR-T cell therapies have achieved remarkable successes in treating
hematological cancers, their high manufacturing costs, complex production logistics, and
limited effectiveness in solid tumors remain significant hurdles. Leman Biotech's funding
round directly targets these challenges, aiming to broaden the applicability of CAR-T
therapy to solid tumors while making it more economically feasible. China is a vibrant
hub for cell and gene therapy research and investment, and Leman Biotech's progress

exemplifies the region's commitment to cutting-edge biotechnological innovation.

Strategic Significance & Outlook

This Series A+ funding is a critical step for Leman Biotech, enabling the company to
advance its innovative CAR-T candidate through Phase | trials and prepare for
subsequent large-scale commercial manufacturing. If these metabolically armored CAR-
T cells demonstrate high efficacy and persistence at ultra-low doses in solid tumors, they
could profoundly transform the landscape of cancer treatment. The projected dramatic
reduction in manufacturing costs is key to the global adoption and accessibility of CAR-T
therapies, presenting a compelling investment opportunity. Future clinical readouts and

manufacturing scale-up achievements will be closely watched by the industry.

Source: https://flcube.com/leman-biotech-raises-rmb-200m-series-a-advances-ultra-low-dose-
metabolically-armored-car-t/

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://flcube.com/leman-biotech-raises-rmb-200m-series-a-advances-ultra-low-dose-metabolically-armored-car-t/
https://flcube.com/leman-biotech-raises-rmb-200m-series-a-advances-ultra-low-dose-metabolically-armored-car-t/

#09 Next-Gen CAR-T Manufacturing Reduces

Production Time to 1-2 Days, Explores Decentralized
Models for Potent Cells

Published September 08, 2026  Bioprocess International USA

| OVERVIEW

An article in Bioprocess International highlights advancements in next-generation
CAR-T cell therapy manufacturing, which are set to reduce production times to as
little as one or two days, yielding less exhausted and more potent cells. The report
also emphasizes the exploration of decentralized manufacturing solutions to bring
production closer to patients, alongside the critical need for GMP application and
analytical automation. These innovations aim to significantly enhance the

accessibility and efficiency of CAR-T treatments.



| IN DEPTH

Key Findings

An article published in Bioprocess International outlines significant progress in next-
generation CAR-T cell therapy manufacturing, demonstrating the potential to drastically
reduce production times to just one or two days. This accelerated process is anticipated
to yield less exhausted and more potent cells, thereby enhancing therapeutic efficacy.
The report also highlights the growing interest in decentralized manufacturing solutions
to bring production closer to patients, with a strong focus on robust GMP (Good

Manufacturing Practice) application and analytical automation.

Technical / Clinical Details

e Accelerated Manufacturing Timelines: Traditional autologous CAR-T cell
production can take several weeks, creating logistical challenges and potentially
compromising patient health during the waiting period. Next-generation processes
aim to compress this timeline to 24-48 hours. This rapid turnaround is crucial for
patients undergoing lymphodepleting chemotherapy, ensuring quicker access to

therapy.

e Enhanced Cell Potency: Shorter manufacturing windows minimize the exposure of
T cells to prolonged ex vivo manipulation, which can lead to cell exhaustion.
Producing cells within a day or two is expected to preserve their metabolic fithess and
proliferative capacity, resulting in a more robust and persistent anti-tumor response in

patients.

o Decentralized Manufacturing Models: The shift towards decentralized
manufacturing involves establishing smaller-scale production facilities within hospitals
or regional centers. This model reduces complex cold chain logistics, shortens vein-
to-vein time, and improves patient access, particularly for highly personalized

autologous therapies. It mimics a 'manufacture-on-demand' approach.

o Automation for GMP Compliance and Analytics: Even in decentralized settings,
stringent GMP compliance is non-negotiable for patient safety and product quality.
The integration of advanced automation and analytical technologies is vital for
maintaining consistent quality control, reducing manual errors, and ensuring rapid,
accurate release testing, thereby streamlining the regulatory pathway for advanced

cell therapies.



Background & Context

Autologous CAR-T cell therapy, while transformative for certain hematological cancers,
faces formidable hurdles in scalability, cost, and the lengthy time required for patient-
specific manufacturing. These factors significantly limit its broad accessibility and
commercial viability. The advancements discussed in this article directly confront these
challenges, proposing innovative manufacturing strategies that could make CAR-T
therapy more efficient, affordable, and readily available. The evolution towards shorter
manufacturing times and localized production is a strategic imperative for the broader

cell and gene therapy industry.

Strategic Significance & Outlook

These breakthroughs in CAR-T manufacturing are poised to address key logistical and
economic barriers that have constrained the therapy's adoption. Reduced production
times and decentralized approaches will accelerate the clinical uptake of CAR-T, making
it a more feasible option for a larger patient population. The continued development of
GMP-compliant automated analytical solutions will ensure product quality and safety,
while fostering a more efficient manufacturing ecosystem. This trajectory is crucial for
the future evolution of advanced cell therapies, potentially paving the way for even more
innovative approaches like 'synthetic CAR-T," and ultimately driving personalized

medicine towards widespread clinical reality.

Source: https://www.bioprocessintl.com/cell-therapies/is-the-future-of-car-t-synthetic-a-look-at-advanced-

therapies-today
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#10 Democratizing Immunotherapy: Tec de Monterrey

Pioneers Cost-Effective NK Cell Production Using
Autologous Plasma

Published Published Published September 10, 2026 Facebook (Tec de Monterrey) X+

| OVERVIEW

A research team at Tec de Monterrey's Toluca campus in Mexico has developed an
innovative method to optimize natural killer (NK) cell cultures, utilizing readily
available autologous human plasma. This breakthrough promises to significantly
reduce the cost and improve the accessibility of NK cell-based immunotherapies for
cancer treatment. By making these powerful immune cell therapies more widely

available, the work aims to expand advanced cancer care globally.



| IN DEPTH

Background

Cancer immunotherapy has emerged as a transformative field in oncology, yet its
widespread adoption faces significant hurdles, primarily manufacturing cost,
accessibility, and the complexities of personalization. Natural Killer (NK) cell-based
therapies, in particular, show immense promise due to their inherent ability to target
cancer cells and their potential for 'off-the-shelf' allogeneic applications, which could
mitigate immune rejection risks common with other cell therapies. However, achieving
efficient and economical large-scale production of high-quality NK cells remains a critical
bottleneck for their commercial viability and broader clinical impact. Addressing these
challenges, a research team at Tec de Monterrey in Mexico is developing novel
solutions, aiming to broaden patient access to advanced cell therapies and contribute to

global healthcare equity.

Innovation Spotlight

Researchers at Tec de Monterrey's Toluca campus are spearheading a groundbreaking
initiative to revolutionize natural killer (NK) cell culture optimization. Their core innovation
centers on the strategic utilization of autologous human plasma as a highly accessible
and cost-effective substitute for the traditionally expensive, chemically defined culture
media. This approach is designed to dramatically improve the efficiency and scalability
of growing therapeutic NK cells. This significant development is set to make a
substantial contribution to cancer immunotherapy by fundamentally enhancing the

accessibility and affordability of advanced cell-based treatments.

Technical and Clinical Approach

¢ Autologous Human Plasma: A Physiological Alternative: The team's strategy
involves replacing expensive, synthetic serum and growth factor cocktails—standard
in NK cell expansion—with autologous human plasma. This patient-derived plasma
offers a naturally rich source of growth and immune-modulating factors, creating a
more physiologically relevant culture environment. This not only promises enhanced
NK cell quality and functional potency but also significantly drives down overall

production costs.



+ Optimizing Large-Scale NK Cell Expansion: A critical component of the research is
the meticulous identification and refinement of culture conditions required for robust,
large-scale, and highly effective expansion of NK cells. This optimization
encompasses advanced bioreactor designs, precise adjustments to nutrient media
compositions, and innovative improvements in NK cell activation protocols.
Successfully scaling this process is paramount for generating a sufficient quantity of

potent NK cells for diverse therapeutic applications.

e Advancing Cancer Immunotherapy with NK Cells: The development of efficient
and affordable mass production techniques for NK cells represents a crucial leap
forward for cancer immunotherapy. Unlike CAR-T cells, NK cells possess an innate
ability to recognize and destroy cancer cells without the need for complex genetic
modification. This inherent capability, coupled with their lower risk profile, makes them
an exceptionally attractive modality for future cancer treatments, particularly for 'off-

the-shelf' allogeneic applications that can benefit a wider patient population.

Strategic Significance and Future Outlook

The successful optimization of NK cell culture using autologous human plasma holds
transformative potential for cancer immunotherapies, promising a dramatic improvement
in both cost-effectiveness and global accessibility. As this technology progresses from
research to clinical translation, it is poised to significantly broaden treatment options,
especially for patient populations in low- and middle-income countries who often lack
access to advanced therapies. In the long term, this innovative approach could establish
a new standard for manufacturing personalized cell therapy products. This research not
only represents a vital regional contribution from Mexico to global healthcare solutions
but also champions a more equitable distribution of cutting-edge medical treatments

worldwide.

Source: https://www.facebook.com/ConectaTECmx/posts/-can-nk-cells-help-advance-cancer-treatmenta-
team-from-tec-de-monterreys-toluca-/1709831557816208/
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#11 SCG Cell Therapy Opens Automated Global
Manufacturing & R&D Center in Singapore, Targeting
80% Cleanroom Reduction, 10x Production Capacity,
and 70% Cost Cuts

Published September 08, 2026  Insight, China's Pharmaceutical Industry  Singapore

| OVERVIEW

SCG Cell Therapy has launched its global manufacturing and R&D center in
Singapore, featuring a first-in-class, closed-off automated cell therapy production
system. This cutting-edge facility expands SCG's capabilities in advanced cell
therapy production and 'off-the-shelf' iPSC technology, aiming to reduce cleanroom
space by 80%, eliminate labor-intensive programs, increase production capacity
tenfold, and reduce manufacturing costs by up to 70%. This opening marks a

significant step towards the commercialization of cell therapies.



| IN DEPTH

Key Findings

SCG Cell Therapy has inaugurated its global manufacturing and R&D center in
Singapore, implementing a first-in-class, closed-off automated system for cell therapy
production. This state-of-the-art facility is designed to significantly expand SCG's
capabilities in advanced cell therapy manufacturing and 'off-the-shelf' induced pluripotent
stem cell (iPSC) technology. Ambitious targets include an 80% reduction in cleanroom
space, the elimination of labor-intensive processes, a tenfold increase in production

capacity, and a reduction in manufacturing costs by up to 70%.

Technical / Clinical Details

o Closed, Automated Production System: The core innovation is a fully automated,
closed system that handles the entire cell therapy manufacturing process. This
minimizes human intervention, drastically reduces the risk of contamination, and
ensures higher product safety and consistency, which are paramount for Good

Manufacturing Practice (GMP) compliance.

o Cleanroom Footprint Reduction: The automated, closed environment allows for an
80% reduction in the cleanroom space typically required for cell therapy
manufacturing. This translates into lower capital expenditure, reduced operational
costs for environmental control, and greater flexibility in facility location and

scalability.

o Exponential Production Increase and Cost Reduction: By automating and
optimizing the manufacturing workflow, SCG aims for a tenfold increase in production
capacity while achieving up to a 70% reduction in manufacturing costs. These
efficiencies are critical for making cell therapies economically viable for broader

patient populations globally.

o Advancement of 'Off-the-Shelf' iPSC Technology: The center will specifically focus
on the development and production of iPSC-derived 'off-the-shelf' cell therapies. This
approach allows for mass production of standardized, readily available cell products,

moving away from complex patient-specific manufacturing models.



Background & Context

Cell therapies, while offering profound potential for treating conditions like cancer and
autoimmune diseases, have been burdened by high production costs, intricate
manufacturing processes, and limited scalability. Maintaining stringent GMP-compliant
cleanroom environments and managing high labor costs are significant contributors to
these economic barriers. SCG Cell Therapy's new center directly addresses these
industry-wide challenges, leveraging automation and efficiency to accelerate the
commercialization of cell therapies and enhance patient access. Singapore's robust
biotechnology and life sciences ecosystem provides an ideal environment for such

advanced manufacturing facilities.

Strategic Significance & Outlook

The launch of SCG Cell Therapy's new manufacturing and R&D center signals a
paradigm shift in cell therapy production. The dramatic improvements in production
capacity and cost reduction targets are essential for expanding the cell therapy market
and enhancing its competitiveness. The technologies and expertise developed at this
facility are expected to play a crucial role in establishing future standard manufacturing
processes for cell therapies, enabling the supply of innovative treatments to patients
worldwide. Notably, the acceleration of 'off-the-shelf' iPSC-derived product development

holds the potential to profoundly reshape the future of regenerative medicine.

Source: https://flcube.com/scg-cell-therapy-launches-global-manufacturing-and-rd-center-in-singapore-
with-automated-system/
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| OVERVIEW

UCLA researchers have developed a platform to mass-produce cancer-fighting T
cells from cord blood stem cells, engineered to target solid tumors. This innovative
approach generates trillions of therapeutic cells (thousands of doses) within
approximately six weeks, with an estimated cost of $5,000 per dose. It offers a
significantly more accessible alternative to current custom-made therapies while

effectively avoiding the risk of graft-versus-host disease (GvHD).



| IN DEPTH

Key Findings

Scientists at UCLA have developed a groundbreaking platform capable of mass-
producing ready-to-use CAR-T cells from cord blood stem cells, specifically engineered
to target solid tumors. This innovative approach can generate trillions of therapeutic
cells, equivalent to thousands of doses, within approximately six weeks, at an estimated
cost of just $5,000 per dose. This represents a significant leap in providing a more
accessible and affordable alternative to current bespoke CAR-T therapies, while crucially

bypassing the risk of graft-versus-host disease (GvHD).

Technical / Clinical Details

o Cord Blood Stem Cell Source: The platform utilizes hematopoietic stem cells
derived from healthy donor cord blood. Cord blood is an attractive source due to its
abundance of progenitor cells and its immunological immaturity, which contributes to
a lower risk of GVHD in allogeneic transplantation settings. This opens avenues for

'off-the-shelf' allogeneic CAR-T cell therapies.

o Solid Tumor Targeting: A major challenge for CAR-T therapy has been its limited
efficacy in solid tumors. The engineered CAR-T cells are designed to specifically
recognize antigens present on solid tumor cells. Genetic modifications further
enhance the T cells' ability to infiltrate, persist, and proliferate within the suppressive

solid tumor microenvironment, a critical factor for overcoming resistance.

» Mass Production and Cost-Effectiveness: Unlike conventional autologous CAR-T
therapies, which are custom-manufactured for each patient at costs often exceeding
hundreds of thousands of dollars and requiring lengthy production times, the UCLA
platform enables the rapid generation of trillions of cells (thousands of doses) in
about six weeks. The estimated cost of $5,000 per dose is a transformative reduction,

dramatically improving the cost-effectiveness and accessibility of CAR-T treatment.

* GvHD Avoidance: The T cells derived from cord blood stem cells are engineered to
avoid GvHD, a severe complication associated with allogeneic cell transplants. This
design enhances the safety profile of the therapy, making it suitable for a broader

patient population.



Background & Context

CAR-T cell therapy has delivered remarkable outcomes in hematological malignancies
but faces significant barriers including exorbitant costs, complex individualized
manufacturing, and limited applicability to solid tumors. These challenges have restricted
widespread access and commercialization. The UCLA research directly addresses these
critical bottlenecks, proposing a new manufacturing paradigm in regenerative medicine
and cancer immunotherapy. The development of an allogeneic, 'off-the-shelf' CAR-T
therapy for solid tumors has been a long-standing goal for the industry, and this

achievement marks a substantial step towards realizing that objective.

Strategic Significance & Outlook

The UCLA breakthrough vastly improves the feasibility of CAR-T cell therapy for solid
tumors and promises to dramatically alter its cost and accessibility landscape. The
groundbreaking cost of $5,000 per dose paves the way for CAR-T therapy to become a
realistic treatment option for a far greater number of patients globally. Successful clinical
translation of CAR-T cells manufactured via this platform could fundamentally reshape
cancer treatment, particularly by contributing to more sustainable and equitable access
to advanced therapies within global healthcare systems. This innovation stands to be a

game-changer for oncological care.

Source: https://www.uclahealth.org/news/release/ucla-scientists-engineer-ready-use-cancer-fighting-t-

cells
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#13 Max Delbruck Center Research Reveals ‘Quality
Over Quantity' in CAR-T Therapy, Identifying Key
Factors for Low-Dose Efficacy to Enable Personalized
Treatment and Cost Reduction

Published September 09, 2026  Max Delbriick Center for Molecular Medicine ~ Germany

| OVERVIEW

A research consortium from the Max Delbriick Center, publishing in "Nature
Communications," identified key biological factors influencing CAR-T cell therapy
effectiveness at lower cell doses. The findings suggest that the absolute number of
highly functional CAR-T cells could serve as a biomarker for predicting success in
low-dose therapies, paving the way for improved patient outcomes, personalized
treatment, and significant cost reductions. This underscores a crucial 'quality over

quantity' principle in CAR-T therapy development.



| IN DEPTH

Key Findings

A research consortium affiliated with the Max Delbrick Center for Molecular Medicine
has published pivotal findings in "Nature Communications," identifying the critical
biological factors that govern the effectiveness of CAR-T cell therapy at lower cell doses.
This breakthrough suggests that the absolute number of highly functional CAR-T cells
can serve as a predictive biomarker for success in low-dose therapies. This insight is
poised to improve patient outcomes, enable more personalized treatment regimens, and
significantly reduce the overall cost of CAR-T therapy, fundamentally shifting the

paradigm from 'quantity over quality".

Technical / Clinical Details

o Absolute Number of Functional CAR-T Cells: The study demonstrated that beyond
the total quantity of CAR-T cells administered, it is the absolute number of 'highly
functional' cells—those specifically capable of targeting and destroying tumor cells—
that correlates most strongly with therapeutic success. This finding emphasizes the
need for manufacturing processes to prioritize cell quality and functional capacity

rather than merely maximizing cell count.

+ Biomarker for Predictive Success: The identification of highly functional CAR-T cell
count as a potential predictive biomarker allows for more precise dosing strategies.
Clinicians could potentially administer lower, more targeted doses, thereby reducing
the risks of severe side effects such as cytokine release syndrome (CRS) while

optimizing therapeutic efficacy for individual patients.

» Personalization and Cost Reduction: Enabling effective treatment with lower cell
doses directly translates to reduced manufacturing scale and, consequently, lower
production costs for CAR-T therapies. This addresses a major economic barrier,
making these life-saving treatments more accessible to a broader patient population.
Furthermore, it supports the development of truly personalized medicine, tailoring

therapies based on each patient's unique biological response and cell characteristics.



Background & Context

CAR-T cell therapy has delivered extraordinary, often curative, outcomes in certain blood
cancers. However, its widespread adoption has been hindered by prohibitively high
costs, manufacturing complexities, and difficulties in predicting patient response.
Historically, a higher dose was often correlated with better outcomes. This research
challenges that assumption by highlighting the superior importance of cell quality and
functional potency. This paradigm shift necessitates a re-evaluation of current CAR-T
cell manufacturing strategies, moving beyond simple volumetric expansion to
sophisticated methods that ensure the production of a high percentage of functionally

superior cells.

Strategic Significance & Outlook

These research findings establish a new paradigm for CAR-T cell therapy development
and clinical application, balancing efficacy with efficiency and economics. The ability to
identify and optimize the number of highly functional CAR-T cells will directly influence
the design and manufacturing of next-generation CAR-T products. In the future,
personalized treatment strategies based on this biomarker are expected to become
standard, offering patients the most effective and safest CAR-T therapy at a more
affordable cost. This represents a crucial step towards a smarter, more sustainable
approach in cancer treatment, accelerating the transition to a future where advanced cell

therapies are widely available and optimally utilized.

Source: https://www.mdc-berlin.de/news/press/making-car-t-cell-therapy-more-effective
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#14 Amsbio Launches StemFit Basic04CT: Animal-
Origin-Free iPSC Culture Medium Enables One-Step
Media Switch, Streamlining Clinical Manufacturing

Published September 11, 2026 Lab Manager International

| OVERVIEW

Amsbio has released performance data for StemFit BasicO4CT, an animal-origin-free,
chemically defined medium for human pluripotent stem cell (hPSC) culture, enabling
a one-step media switch. This GMP-qualified system covers the full iPSC workflow,
from establishment to large-scale production, offering lower cost per well and
improved workflow efficiency by eliminating adaptation steps when transitioning from
research to clinical manufacturing. This innovation is set to significantly accelerate

the development and commercialization of iPSC-based cell therapies.



| IN DEPTH

Key Findings

Amsbio has announced compelling performance data for its new StemFit Basic04CT, an
animal-origin-free and chemically defined medium specifically designed for human
pluripotent stem cell (hPSC) culture. The medium's standout feature is its ability to
facilitate a one-step media switch, simplifying the entire iPSC workflow from initial
establishment to large-scale production. As a GMP-qualified system, StemFit BasicO4CT
promises to reduce cost per well and enhance workflow efficiency by eliminating the
need for adaptation steps during the critical transition from research-grade to clinical-

grade manufacturing.

Technical / Clinical Details

o Animal-Origin-Free and Chemically Defined: StemFit BasicO4CT's formulation
contains no animal-derived components and is fully chemically defined. This ensures
minimal batch-to-batch variability and significantly reduces the risk of contamination,
which are crucial factors for ensuring the safety and reproducibility required for

clinical-grade cell manufacturing.

¢ One-Step Media Transition: Traditionally, transitioning hPSCs between different
culture media required gradual adaptation steps, consuming considerable time and
labor. StemFit BasicO4CT eliminates this bottleneck by allowing a direct, one-step

media change, dramatically streamlining the experimental and production workflows.

o Comprehensive iPSC Workflow Coverage: This media system supports all stages
of hPSC culture, from the initial establishment of iPSC lines, through their
maintenance and expansion, to final large-scale production. This comprehensive
support ensures consistency in culture conditions and promotes process

standardization across different phases of development.

+ Improved Cost-Efficiency: The elimination of adaptation steps and the ability to
consistently produce high-quality cells contribute to a lower cost per well and overall
improved manufacturing cost-efficiency. This is a vital factor for the commercial

viability and widespread adoption of iPSC-based cell therapy products.



Background & Context

Regenerative medicine utilizing human pluripotent stem cells holds immense therapeutic
promise, but its clinical translation relies heavily on establishing robust, cost-effective
manufacturing processes that ensure consistent quality and safety. Previous culture
media often contained animal-derived components, introducing variability and potential
contamination risks. Furthermore, the need for gradual cell adaptation when scaling from
research to clinical manufacturing has been a significant bottleneck in accelerating
development. Amsbio's StemFit BasicO4CT directly addresses these industry
challenges, offering a solution that can accelerate the commercialization of iPSC-based

cell therapy products.

Strategic Significance & Outlook

The introduction of innovative media like StemFit BasicO4CT is set to have a profound
impact on iPSC research and cell therapy manufacturing. By simplifying workflows and
enhancing cost-efficiency, it will accelerate the development cycle of iPSC-derived
cellular products, ultimately increasing the number of available therapies for patients.
This GMP-qualified system is expected to facilitate regulatory approval processes for
regenerative medicine products and will serve as critical infrastructure for the broader
adoption of iPSC-based cell therapies in the future. It represents a significant

advancement towards making advanced cell therapies more practical and accessible.

Source: https://www.labmanager.com/ipsc-culture-one-step-media-switch-with-amsbio-s-stemfit-
basic04ct-35935
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#15 BubbleGen: Bracco Imaging's Bead-Free
Microbubble Tech Revolutionizes CAR-T Cell Selection

Published Published Published September 09, 2026 Manufacturing Chemist % YU 7

| oveERVIEW

Bracco Imaging has launched its BubbleGen CD3+ T Cell Selection Kit, a pioneering
bead-free technology set to transform CAR-T cell manufacturing. Leveraging gas-
core, lipid-shell microbubbles for gentle, precise cell isolation, BubbleGen significantly
reduces process complexity, cuts costs, and eliminates concerns over residual
magnetic materials. This open, automation-ready platform promises enhanced

efficiency, safety, and scalability for advanced therapeutic cell production.



| IN DEPTH

Background

Chimeric Antigen Receptor (CAR-T) cell therapy has dramatically reshaped the
landscape for treating hematological cancers, offering revolutionary outcomes for
patients. However, the path from patient apheresis to therapeutic infusion is fraught with
challenges, characterized by extreme complexity, high manufacturing costs, and
rigorous quality control demands. A pivotal initial step involves the precise isolation of
specific T cells from a patient's peripheral blood mononuclear cells (PBMCs). Current
industry-standard magnetic bead-based separation technologies, while effective,
introduce inherent limitations, including the potential for introducing residual magnetic
materials into the final product, imposing physical stress on cells, and contributing
significantly to the overall cost and scalability hurdles of CAR-T production. Bracco
Imaging's introduction of the BubbleGen system directly addresses these prevailing
industry bottlenecks, aiming to deliver a more efficient, cost-effective, and robust solution

for advanced cell manufacturing.

Key Findings

Bracco Imaging has officially launched its BubbleGen CD3+ T Cell Selection Kit, marking
a significant technological leap in CAR-T cell manufacturing. This innovative system
pioneers a bead-free approach to cell isolation, promising substantial improvements

across several critical dimensions of therapeutic cell production.

The BubbleGen system fundamentally departs from conventional magnetic bead-based
methods, which can introduce residual magnetic materials and inflict physical stress on
cells. Its bead-free nature ensures a cleaner, higher-quality cell product with enhanced
viability and functional integrity. At its core, the technology utilizes engineered gas-core,
lipid-shell microbubbles, functionalized with specific antibodies (e.g., CD3+) to
selectively bind to target T cells. This allows for gentle separation via buoyancy, avoiding
harsh magnetic forces or high-speed centrifugation, thus preserving cellular health

essential for downstream therapeutic applications.



Operationally, BubbleGen is poised to significantly streamline the CAR-T manufacturing
workflow, translating into reduced labor requirements, lower consumable costs, and a
more efficient process. By minimizing cell loss during isolation, it further contributes to
higher final product yields and overall economic efficiency. Crucially, the kit is designed
as an open, adaptable platform, enabling seamless integration into existing automated
and closed manufacturing systems. This compatibility is vital for achieving Good
Manufacturing Practice (GMP) compliance, reducing contamination risks, and ensuring

the reproducibility and scalability of CAR-T cell production.

The widespread adoption of this bead-free technology holds immense potential to lower
manufacturing costs and simplify complex processes, ultimately enhancing the quality
and accessibility of CAR-T cell therapies. These advancements are critical for expanding
CAR-T into new indications, including solid tumors, and making these life-saving
treatments available to a broader patient population. Bracco Imaging is strategically
positioned to drive innovation in advanced cell separation, fostering the continued

growth and clinical success of the regenerative medicine sector.

Source: https://manufacturingchemist.com/bracco
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#16 iPSC Therapies: Manufacturing Consistency
Requires Preserving Cell Functionality Beyond Basic

Properties, Integrating Cell Line Selection and Genetic
Engineering

Published September 11, 2026 Pharma's Almanac USA

| OVERVIEW

An article in Pharma's Almanac highlights that iPSC-derived cardiomyocyte products,
even with similar identity and purity, can exhibit differing functional performance,
emphasizing the critical need to characterize therapeutic cells beyond basic
properties. It suggests that cell-line selection, genetic engineering, and the physical
state created during manufacturing profoundly influence downstream functional and
therapeutic properties, necessitating their integral inclusion in manufacturing strategy.

This signals a shift towards potency-driven quality control in cell therapy production.



| IN DEPTH

Key Findings

A recent article in Pharma's Almanac underscores a critical challenge in iPSC (induced
pluripotent stem cell) therapies: products like iPSC-derived cardiomyocytes, while
appearing similar in identity and purity, can still demonstrate significant variability in
functional performance. This observation emphasizes the imperative to characterize
therapeutic cells not just by their basic properties but, more crucially, by their inherent
functionality. The article asserts that factors such as cell-line selection, specific genetic
engineering, and the physical microenvironment established during manufacturing are all
integral to influencing the downstream functional and therapeutic attributes of these

cells, mandating their comprehensive integration into manufacturing strategies.

Technical / Clinical Details

o The Primacy of Functionality: The success of iPSC-derived cell therapies hinges
on the cells not only differentiating into the desired cell type but also performing their
intended biological functions effectively in vivo (e.g., cardiomyocytes beating
rhythmically, neurons transmitting signals). Products with identical basic
characteristics but divergent functional capacities will inevitably lead to variable

clinical outcomes.

+ Holistic Characterization Imperative: Traditional quality control (QC) for cell
therapy products has often focused on identity and purity. The article advocates for
the development of advanced assays and biomarkers that can quantitatively assess
the 'potency’ or functional capacity of the cells. This includes measuring
electrophysiological properties, contractile force, specific protein expression levels,

and other functional parameters relevant to the therapeutic application.

» Manufacturing Process Impact: It is highlighted that every aspect of the
manufacturing process—from the initial selection of the iPSC line and precise genetic
modifications to the dynamic culture conditions (e.g., media composition, scaffold
materials, oxygen tension, mechanical stimulation)—can profoundly influence cell
fate, maturation, and functional output. For example, employing 3D culture systems
or advanced bioreactor designs that mimic the in vivo physical environment can guide

cells towards more physiologically relevant functionality.



» Integrated Strategy: The article calls for a manufacturing strategy that proactively
identifies functional differences at the cell line level and then rigorously maintains and
optimizes functionality throughout the entire production process. This includes not
only process optimization but also incorporating robust functional requirements into

final product release criteria.

Background & Context

Despite the immense promise of regenerative medicine, particularly with iPSC-based
cell therapies, challenges in reproducibility and predictability of therapeutic outcomes
persist. This variability often stems from the fact that cells, even when correctly
differentiated in vitro, may not consistently exhibit the desired in vivo functionality. The
article reflects a crucial shift in the cell manufacturing field, moving from a sole focus on
‘quantity’ and 'purity’ to a deeper emphasis on ‘functionality' and 'biological relevance.'
This perspective is vital for redefining quality standards and regulatory expectations for

cell therapy products globally.

Strategic Significance & Outlook

The emphasis on preserving functionality in iPSC therapies will become an
indispensable element in the development of next-generation cell therapy products.
Integrating functional characterization throughout the entire manufacturing process will
contribute to the creation of more effective and safer cell therapeutics. For investors,
companies capable of reliably guaranteeing cell functionality in their manufacturing
platforms will gain a significant competitive advantage. This approach is expected to
enhance the clinical success rate and trustworthiness of iPSC-derived cell therapies for
patients, thereby accelerating the overall advancement of the regenerative medicine

sector.

Source: https://www.pharmasalmanac.com/articles/for-ipsc-therapies-manufacturing-consistency-may-

mean-preserving-function
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#17 Drug Discovery News Highlights Rising
Complexity in Biologics Manufacturing: Urges
Manufacturability by Design, Raw Material Quality, and
Process Intensification

Published September 07, 2026  Drug Discovery News USA

| OVERVIEW

Drug Discovery News reports on the increasing complexity in manufacturing
biologics, cell-based therapies (including CAR T), viral vectors, and oligonucleotides.
The article identifies key challenges such as product instability, contamination risks,
process variability, and workforce readiness. It emphasizes the urgent need for
integrating manufacturability into design from the outset, investing in raw material
quality, leveraging advanced characterization tools, and intensifying processes to

improve quality and efficiency in pharmaceutical manufacturing.



| IN DEPTH

Key Findings

Drug Discovery News has shed light on the escalating complexity inherent in
manufacturing advanced therapeutics, including biologics, cell-based therapies (such as
CAR-T), viral vectors, and oligonucleotides. The article identifies critical challenges like
product instability, contamination risks, process variability, and a shortage of skilled
labor. To address these issues, it strongly advocates for embedding 'manufacturability’
into the product design from the earliest stages, making substantial investments in raw
material quality, deploying sophisticated characterization tools, and implementing

rigorous process intensification strategies.

Technical / Clinical Details

» Product Instability: Complex biological molecules are highly sensitive to
environmental factors like temperature, pH, and shear forces, making them prone to
degradation or aggregation during manufacturing and storage. Designing for inherent

stability is paramount to ensure efficacy and safety.

o Contamination Risks: Cell culture and viral vector production are particularly
vulnerable to microbial contamination. The adoption of closed-system technologies,
automation, and stringent environmental control protocols are essential to mitigate

these risks and ensure product sterility.

¢ Process Variability: Biological processes are intrinsically variable, which can lead to
inconsistencies in product quality between batches. Real-time monitoring and control
using process analytical technologies (PAT) and digital twin approaches are key to
enhancing reproducibility and robustness, moving towards more predictable

outcomes.

o Skilled Workforce Shortage: The advanced nature of biopharmaceutical
manufacturing demands highly specialized scientific and engineering expertise. A
persistent shortage of this skilled workforce impedes industry capacity and

innovation. Automation and Al integration are explored as partial solutions to this gap.

+ 'Manufacturability by Design' Imperative: Integrating manufacturing considerations
into the early design and development phases of a therapeutic allows for proactive
identification and resolution of potential production challenges. This approach leads

to cost reductions, shortened development timelines, and optimized product quality.



Background & Context

The biopharmaceutical market continues its rapid expansion, driven by the emergence
of novel modalities such as gene therapy, cell therapy, and RNA therapeutics. Unlike
conventional small-molecule drugs, these advanced therapies involve far more complex
manufacturing processes, requiring specialized technologies, facilities, and stringent
quality control. For the industry to accelerate the clinical development and deliver these
'next-generation therapies' to a broader patient population, overcoming manufacturing
bottlenecks is a top priority. This article provides a clear exposition of the key challenges
within this evolving manufacturing landscape and outlines strategic approaches to tackle

them.

Strategic Significance & Outlook

Implementing 'manufacturability by design,' improving raw material quality, adopting
advanced characterization tools, and intensifying processes are indispensable for
enhancing the efficiency and success rate of biopharmaceutical development. These
strategic investments will ultimately contribute to reducing time-to-market, lowering
manufacturing costs, and ensuring product quality and safety. Crucially, the integration of
advanced technologies like automation, Al, and digital twins will transform
biopharmaceutical manufacturing into a more intelligent and predictable endeavor,
accelerating the commercialization of next-generation therapeutics. This trajectory
promises to unlock the full potential of regenerative and precision medicine for the

future.

Source: https://www.drugdiscoverynews.com/rna-therapeutics-grow-up-as-manufacturing-catches-up-
17490
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#18 Equipment-Level Digital Twins Deliver Real-Time
Predictive Control and Anomaly Detection for
Bioprocess Operations

Published September 10, 2026  BioProcess International USA

| OVERVIEW

Equipment-level bioprocess digital twins, integrated with stirred-tank and perfusion
bioreactors, now generate real-time predictive endpoints, deviation alerts, and
recommended operating windows. This technology, which merges physical
operational data with sophisticated models, significantly enhances decision-making
and efficiency in bioprocesses. It deepens process understanding and improves
batch trajectory monitoring, leading to greater robustness, reproducibility, and

potential cost reductions in complex biopharmaceutical manufacturing.



| IN DEPTH

Key Findings

Equipment-level digital twin technology for bioprocessing significantly enhances the
efficiency and reliability of biopharmaceutical manufacturing by providing real-time
predictive analytics and operational guidance. This innovative approach, applied to core
unit operations like stirred-tank and perfusion bioreactors, uses continuous monitoring of
process data and integration with advanced models to predict future behavior, offer early

deviation warnings, and recommend optimal operating conditions.

Technical and Clinical Details

Digital twins collect sensor data directly from physical bioreactors and combine it with
machine learning and simulation models to evaluate process states in real-time. For
instance, they monitor fluctuations in cell density, metabolite concentrations, pH, and
dissolved oxygen, using this data to forecast batch endpoints and automatically detect
deviations from acceptable ranges. This enables operators to intervene before process
issues escalate, preventing production failures and quality compromises. In continuous
processes such as perfusion bioreactors, this technology automates the optimization of

cell bleed and media exchange rates, drastically reducing manual intervention.

Background and Industry Context

The biopharmaceutical industry continually grapples with challenges in process
robustness and reproducibility due to inherent complexities and stringent regulatory
demands. Traditional batch manufacturing often relies on historical data and empirical
rules for process control. The advent of digital twins shifts this to a more data-driven,
predictive approach, aligning with Industry 4.0 principles. This transformation directly
translates into increased productivity, reduced costs, and enhanced product quality
consistency. The growing demand for advanced cell and gene therapies further

emphasizes the urgent need for efficient and scalable manufacturing platforms.



Strategic Significance and Outlook

The scope of equipment-level digital twin technology is expected to expand across the
entire bioprocess lifecycle, including upstream, downstream, and fill-finish operations. In
the future, integrating multiple digital twins could pave the way for smart, factory-wide
automation. This evolution will further strengthen quality assurance, shorten time-to-
market for biopharmaceuticals, and ultimately make innovative therapies more
accessible to patients globally. This technology is poised to be a central driver of digital

transformation in biomanufacturing.

Source: https://www.bioprocessintl.com/pat/equipment-level-digital-twins-for-bioprocessing-practical-

models-for-upstream-downstream-fill-finish-and-life-cycle-controls
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#19 Australia's VVMF Sydney Facility Secures TGA
GMP License for Gene and Cell Therapy
Manufacturing, Bolstering Domestic CDMO Capacity

Published September 10, 2026 Contract Pharma USA
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| OVERVIEW

Australia's Viral Vector Manufacturing Facility (VVMF) has officially received a
Therapeutic Goods Administration (TGA) GMP license for therapeutic product
manufacturing at its Sydney site, effective September 3, 2026. This strategic approval
enables VVMF to support clients developing gene therapies, genetically modified cell
therapies, and other advanced treatments requiring viral vectors. The license
significantly boosts Australia's domestic cell and gene therapy manufacturing
capabilities, promising to accelerate local clinical development and commercialization

pathways.



| IN DEPTH

Key Findings

Australia's Viral Vector Manufacturing Facility (VWMF) has been granted a Therapeutic
Goods Administration (TGA) Good Manufacturing Practice (GMP) license for the
manufacture of therapeutic products, effective September 3, 2026. This crucial approval
signifies VVMF's capability to provide high-quality manufacturing services for clients
developing gene therapies, genetically modified cell therapies, and other advanced

therapy medicinal products (ATMPs) that require viral vectors.

Technical and Clinical Details

The VVMF Sydney facility is equipped with state-of-the-art technology to handle the
production of various viral vectors, including Adeno-Associated Virus (AAV) and lentiviral
vectors. The GMP license confirms that the facility's manufacturing processes and
quality control systems meet the TGA's stringent requirements, ensuring batch-to-batch
consistency and safety for expensive, low-volume cell and gene therapy products. This
capability will support a wide range of needs, from clinical trials to commercial-scale
production, establishing the facility as a strategic hub for ATMP development not only in

Australia but across the Asia-Pacific region.

Background and Industry Context

Advanced medicinal products like gene and cell therapies have garnered significant
attention for their transformative therapeutic potential, but their manufacturing complexity
and rigorous quality control pose substantial challenges. Viral vector manufacturing, in
particular, demands highly specialized expertise and facilities, making global Contract
Development and Manufacturing Organizations (CDMOs) critical. VVMF's license
acquisition addresses Australia's domestic shortfall in ATMP manufacturing
infrastructure, reducing reliance on overseas facilities. This development will foster an
environment where local biotechnology companies and research institutions can more

rapidly and efficiently develop and commercialize therapies.



Strategic Significance and Outlook

The attainment of GMP licensure by VVMF marks a pivotal moment for the growth of the
cell and gene therapy sector in Australia. Enhanced domestic manufacturing capacity
will fortify the entire ecosystem, from research and development to clinical application
and commercialization. This is expected to improve patient access to future therapies
and position Australia as a more significant player in the global ATMP supply chain.
VVMF is set to become a driving force for biotechnology innovation in the Asia-Pacific

region.

Source: https://www.contractpharma.com/breaking-news/vvmf-sydney-facility-gets-therapeutic-goods-

manufacturing-license/
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#20 Big Data and Predictive Analytics Revolutionize
Bioreactor Performance, Enhancing Robustness,
Efficiency, and Decision-Making

Published September 03, 2026  Facebook (Infors HT)  Switzerland

| OVERVIEW

The application of big data and predictive analytics to bioreactors is highlighted as
maximizing potential by enhancing process robustness, efficiency, and decision-
making. Utilizing real-time data collection, machine learning algorithms, predictive
analytics, data integration platforms, and digital twin technology, optimization of
bioprocess conditions and outcome prediction dramatically improves. This increases
reproducibility and reliability in biopharmaceutical manufacturing, significantly

contributing to reduced development times and cost savings.



| IN DEPTH

Key Findings

Bioreactor technology has entered a new phase, dramatically improving process
robustness, efficiency, and decision-making capabilities through the integration of big
data and predictive analytics. This evolution combines real-time data collection with
advanced algorithms to enable holistic bioprocess optimization, accelerating

development cycles while ensuring product quality and consistency.

Technical and Clinical Details

This approach involves real-time collection of vast amounts of data continuously
generated from bioreactors (e.g., temperature, pH, DO, cell density, metabolite
concentrations) and their analysis using machine learning algorithms. Predictive
analytics leverages these data patterns to forecast future process behavior, identifying
potential deviations and suboptimal conditions early. Data integration platforms
centralize information from various sensors and instruments, providing a comprehensive
process view. Furthermore, the construction of digital twins creates virtual models of
physical bioreactors, allowing evaluation of various scenarios through simulation, which

aids in optimizing process conditions and formulating scale-up strategies.

Background and Industry Context

Biopharmaceutical manufacturing has always sought efficiency and optimization due to
its complexity and high costs. While traditional Statistical Process Control (SPC) and
Quality by Design (QbD) approaches were effective, they faced limitations in dynamic
real-time process optimization. The application of big data and Al overcomes these
challenges by detecting subtle changes in process parameters and making adjustments
accordingly, thus establishing a more robust and predictable manufacturing environment.
This is crucial for maintaining high reproducibility and quality standards in manufacturing

human therapeutics, especially high-value products like cell and gene therapies.



Strategic Significance and Outlook

The implementation of big data and predictive analytics technologies is vital for shaping
the future of bioprocess development and manufacturing. In the future, these tools are
expected to become routine, enabling seamless integration from lab-scale to commercial
production. This will lead to shorter development times, reduced manufacturing costs,
and ultimately the faster delivery of therapeutics to more patients. This technology is
anticipated to accelerate the digital transformation of the biopharmaceutical industry and

play a central role in establishing the next-generation manufacturing paradigm.

Source: https://www.facebook.com/inforsbiotech/posts/a-new-arrival-is-coming-soon-delivering-more-
possibilities-for-your-process-deve/1713929607400761/
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#21 Chemically Defined Media (CDM) Dramatically
Improves Quality and Reproducibility in
Biopharmaceutical Manufacturing and Cell Therapy

Published September 06, 2026 CASRAI USA

| OVERVIEW

Chemically Defined Media (CDM), characterized by fully known components and the
absence of undefined animal-derived elements like serum or hydrolysates, is critically
important in biopharmaceutical manufacturing and cell therapy. Adopting CDM
dramatically improves batch-to-batch consistency, regulatory compliance, and
experimental reproducibility and stability. This advancement is essential for ensuring
the quality and safety of cell therapy products, standardizing development processes,

and ultimately accelerating the delivery of safer, more effective treatments.



| IN DEPTH

Key Findings

The adoption of Chemically Defined Media (CDM) significantly enhances product quality,
safety, and process reproducibility in biopharmaceutical manufacturing and cell therapy.
By eliminating undefined components, CDM reduces variability in cell culture
environments, strongly supporting reliable results and compliance with regulatory

requirements.

Technical and Clinical Details

CDM is formulated entirely without serum or animal-derived hydrolysates, which have ill-
defined compositions. Instead, it precisely combines amino acids, vitamins, salts, trace
elements, and specific growth factors at known concentrations. This rigorous definition
minimizes batch-to-batch variation in media composition, ensuring consistent cell
behavior. This is particularly crucial for manufacturing cell therapy products, as it
reduces quality variability between lots and mitigates the risk of endotoxin or viral
contamination. Furthermore, it improves research reproducibility in drug development

and enhances predictability during scale-up.

Background and Industry Context

Selecting cell culture media is an indispensable factor for successful biopharmaceutical
manufacturing. Historically, media containing fetal bovine serum (FBS) were widely
used, but challenges arose from FBS's inconsistent composition, supply instability, and
the risk of immunogenicity from xenogeneic proteins. These challenges propelled the
shift towards serum-free, animal component-free media, and ultimately, CDM. CDM not
only addresses these issues but also contributes to process simplification, downstream
efficiency, and enhanced product safety, becoming a standard choice in the highly

regulated biopharmaceutical industry.



Strategic Significance and Outlook

Further advancements in CDM technology are expected to accelerate the development
of emerging fields such as cell therapies, regenerative medicine, and cultivated meat. As
more specific CDMs for diverse cell types and applications emerge, cell culture
processes will become even more optimized and efficient. This will ensure a stable
supply of high-quality cell products, increasing the likelihood that innovative therapies
and bioproducts become more widely available and affordable. CDM will continue to

expand its role as a foundational technology supporting the future of biomanufacturing.

Source: https://casrai.org/dictionary/term/chemically-defined-media
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#22 Dynamic Perfusion Technology Intensifies
Upstream Cell Culture Operations, Boosting Product
Quality, Yield, and Facility Utilization

Published September 03, 2026 Bioprocess Online USA

| OVERVIEW

Dynamic perfusion technology is emerging as an innovative approach to streamline
continuous cell culture processes, significantly enhancing product quality, yield, and
facility utilization. This method eliminates the need for routine adjustments to cell
bleed and perfusion rates, thereby reducing operational complexity while retaining the
benefits of process intensification. These improvements promise greater efficiency
and productivity in biopharmaceutical manufacturing, leading to more cost-effective

production systems.



| IN DEPTH

Key Findings

Dynamic perfusion technology represents a groundbreaking method that significantly
intensifies upstream operations in cell culture, streamlining continuous cell culture
processes. This approach demonstrably improves product quality, production yield, and
manufacturing facility utilization, while also offering substantial benefits by reducing the

operational burden of process management.

Technical and Clinical Details

Compared to conventional perfusion culture, dynamic perfusion possesses the ability to
autonomously adapt to changes in cell concentration and media composition. This
eliminates the need for routine manual adjustments to cell bleed and perfusion rates. In-
process sensors and advanced control algorithms continuously monitor cell growth and
metabolic activity in real-time, automatically executing optimal perfusion strategies. For
example, when cell concentration exceeds a predefined threshold, the system
automatically initiates cell bleed to maintain an optimal culture environment. This
automated control reduces the risk of human error and enhances process robustness
and reproducibility. Consequently, bioreactor uptime is maximized, leading to a
substantial increase in volumetric productivity compared to traditional batch culture and

static perfusion.

Background and Industry Context

Driven by increasing market demand and pressure for cost reduction, the
biopharmaceutical manufacturing industry is accelerating its transition towards process
intensification and continuous manufacturing. Perfusion culture has contributed to this
trend by enabling high-cell-density cultivation and improving productivity per reactor
volume. However, conventional perfusion systems often require complex operation and
frequent intervention, which can be barriers to adoption. Dynamic perfusion addresses
these operational challenges, making the benefits of continuous biomanufacturing more
accessible and thus driving industry transformation. Its application is particularly
anticipated in the manufacturing of expensive cell and gene therapy products and

biosimilars, where efficient production is critical.



Strategic Significance and Outlook

Dynamic perfusion technology holds the potential to become a cornerstone of future
biopharmaceutical manufacturing platforms. Further development of this technology will
facilitate easier integration into fully continuous, end-to-end processes, enabling reduced
manufacturing footprints, optimized capital expenditures (CAPEX), and flexible
production scale-up. Furthermore, the combination of real-time process data with Al and
machine learning is expected to lead to even greater process optimization and predictive
capabilities. This will enable faster market entry for new drugs and broader patient

access, contributing to the overall competitiveness of the biopharmaceutical industry.

Source: https://www.bioprocessonline.com/doc/intensification-of-upstream-operations-with-dynamic-
perfusion-0001
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#23 Samsung Biologics Inks $262M Manufacturing
Deal with European Pharma, Propelling Songdo
Expansion and Exceeding $21.9 Billion in Cumulative
Contracts

Published September 10, 2026  BioProcess International USA

| OVERVIEW

Samsung Biologics has announced a $262 million manufacturing contract with a
European pharmaceutical company, extending through the end of 2033. Production
will occur at the company’s manufacturing base in Songdo, South Korea. This new
agreement pushes Samsung Biologics' cumulative contract value beyond $21.9
billion, solidifying its global CDMO leadership. The deal underscores the company's
ongoing facility expansion and the rising demand for biopharmaceutical

manufacturing services.



| IN DEPTH

Key Findings

Samsung Biologics has secured a significant biopharmaceutical manufacturing contract
valued at $262 million with a major European pharmaceutical company. This long-term
agreement, extending through the end of 2033, will leverage the company's existing

manufacturing facilities in Songdo, South Korea.

Technical and Business Details

This new contract clearly demonstrates international confidence in Samsung Biologics'
manufacturing capabilities and reliability. The company provides a comprehensive range
of CDMO (Contract Development and Manufacturing Organization) services for various
biopharmaceuticals, including monoclonal antibodies, recombinant proteins, and cell and
gene therapy products, underpinned by high-quality, GMP-compliant manufacturing
systems. With this agreement, Samsung Biologics' cumulative contract value now
exceeds $21.9 billion, underscoring its leading position in the global biopharmaceutical
market and expanding customer base. The Songdo complex, recognized as one of the
world's largest bio-manufacturing hubs, continues to reinforce its capacity to meet

increasing demand through ongoing expansion investments.

Background and Industry Context

The biopharmaceutical market is experiencing rapid growth, driven by the development
of innovative treatments for cancer, autoimmune diseases, and rare conditions.
Concurrently, there is a global surge in demand for CDMOs with advanced expertise and
large-scale manufacturing capabilities. Pharmaceutical companies are increasingly
forming strategic partnerships with external CDMOs to mitigate in-house manufacturing
investment risks and focus on their core R&D activities. Samsung Biologics consistently
meets this growing demand through its strengths in rapid scale-up, flexible production

systems, and rigorous quality control.



Strategic Significance and Outlook

This major contract marks a crucial milestone in Samsung Biologics' long-term growth
strategy. The company plans to continue expanding its global customer network and
investing in manufacturing technology innovation and capacity enhancement.
Specifically, anticipating the rising demand for cell and gene therapies and next-
generation biopharmaceuticals, Samsung Biologics is likely to bolster its investments in
related technologies. This will further solidify its influence in the biopharmaceutical
industry's supply chain, establishing its position as an indispensable partner for

supplying therapeutics to patients worldwide.

Source: https://www.bioprocessintl.com/economics/samsung-biologics-secures-262m-manufacturing-

contract-amid-songdo-expansion
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#24 Big Data and Al/Machine Learning Revolutionize
Biopharmaceutical Manufacturing, Enabling High-
Speed, Efficiency, and Quality through Interoperable
Data Management

Published September 03, 2026  Frontiers Switzerland

| OVERVIEW

This research topic delves into how big data-driven approaches, including
interoperable data management solutions, modeling, simulation, and digital twins, are
transforming biopharmaceutical process engineering. Emphasized is the deployment
of Al and machine learning within regulated manufacturing environments to achieve
scalable, efficient, and high-quality bioproduct manufacturing. This advancement is
expected to alleviate bottlenecks in biopharmaceutical development, accelerating

time-to-market for critical therapies.



| IN DEPTH

Key Findings

The core of this research topic is how the utilization of big data technologies, Atrtificial
Intelligence (Al), and Machine Learning (ML) approaches can dramatically enhance the
speed, efficiency, and quality of biopharmaceutical manufacturing. By implementing
interoperable data management solutions, advanced modeling, simulation, and digital
twins, the entire manufacturing process is optimized, ensuring a stable supply of high-

quality bioproducts.

Technical and Clinical Details

Big data-driven approaches in biopharmaceutical manufacturing begin with collecting,
integrating, and analyzing vast amounts of data generated from diverse sources. This
includes bioreactor sensor data, in-line measurements from Process Analytical
Technology (PAT), Quality Control (QC) data, and historical batch records. Interoperable
data management solutions integrate these heterogeneous datasets into a standardized
format, providing a holistic perspective. ML algorithms identify complex patterns within
the data and predict process behavior. Digital twins act as virtual replicas of physical
processes, incorporating real-time data to test 'what-if' scenarios through simulations,
thereby assisting in process optimization and troubleshooting. This enables real-time
monitoring of Critical Quality Attributes (CQAs) and dynamic adjustment of Critical

Process Parameters (CPPs).

Background and Industry Context

Biopharmaceutical manufacturing has perpetually faced challenges in maintaining
quality and productivity due to its inherent complexity and variability. With the advent of
advanced therapies like cell and gene therapy products, the intensification and efficiency
of manufacturing processes have become urgent priorities. Traditional manufacturing
approaches often relied on extensive manual work and empirical rules, typically leading
to prolonged scale-up and troubleshooting times. The introduction of big data and Al/ML
offers a more scientific and data-driven solution to these challenges. Regulatory bodies
are also encouraging the use of these advanced technologies for process optimization,

fostering the realization of smart factories based on Industry 4.0 principles.



Strategic Significance and Outlook

The application of big data technologies and Al/ML to biopharmaceutical manufacturing
is still in its nascent stages, yet its potential is immense. In the future, these technologies
are expected to be widely integrated across the entire manufacturing lifecycle, from early
development to commercial production, accelerating innovation and improving cost-
efficiency. Particularly with the progression of personalized medicine, which demands
high-mix, low-volume production, flexible and adaptive manufacturing platforms are
indispensable. Big data and Al/ML are poised to overcome these challenges, becoming

central drivers in ushering in a new 'golden age' for biopharmaceuticals.

Source: https://www.frontiersin.org/research-topics/79594/application-of-big-data-technologies-and-

approaches-to-improve-speed-efficiency-and-quality-of-biopharmaceutical-manufacturing
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#25 Defined Media for Pluripotent Stem Cell
Maintenance Delivers Consistent Cell Quality and
Medium Performance via Serum-Free, Xeno-Free, and
Feeder-Free Approaches

Published September 11, 2026 Cellbase USA

| OVERVIEW

The critical role of "defined media" for pluripotent stem cell (PSC) maintenance is
highlighted, detailing how serum-free, chemically defined, xeno-free, feeder-free, and
animal-component-free approaches contribute to more consistent medium
performance and stable cell quality. These media are essential for long-term
preservation of PSC undifferentiated states and pluripotency, ensuring cell quality and
reliability from basic research to clinical applications. Ultimately, they facilitate the
standardization and efficiency of PSC utilization in regenerative medicine and drug

discovery.



| IN DEPTH

Key Findings

It has been re-emphasized that "defined media" — serum-free, xeno-free, feeder-free,
and animal component-free — are crucial for ensuring consistent medium performance
and stable cell quality in the maintenance of pluripotent stem cells (PSCs). This
significantly enhances reliability and reproducibility in PSC research and its clinical

applications.

Technical and Clinical Details

Defined media are designed with all components known and concentrations strictly
controlled, minimizing batch-to-batch variability. Specifically, serum-free media eliminate
variability risks from undefined serum components. Xeno-free (free of animal-derived
components) and animal component-free (ACM-Free) media reduce risks of
xenopathogen contamination and immune reactions in cell therapy products intended for
human transplantation. Furthermore, feeder-free media (not requiring feeder cells) cut
down on the labor and cost associated with feeder cell preparation, facilitating the
adoption of automated culture processes. These characteristics are essential for long-
term maintenance of PSC undifferentiated state, pluripotency, and genetic stability,
forming a critical foundation for quality assurance and regulatory approval in

regenerative medicine product manufacturing.

Background and Industry Context

Pluripotent stem cells, particularly iPSCs and ESCs, hold revolutionary potential in
regenerative medicine, drug screening, and disease modeling. However, their culture is
highly sensitive, with even minor changes in media composition affecting cell quality and
differentiation potential. Traditional culture methods using serum-containing media and
feeder cells, while convenient, faced challenges regarding difficult quality control and
potential safety issues. The transition to defined media is a necessary progression to
resolve these issues and accelerate the standardization and industrialization of PSC-

based therapies and product development.



Strategic Significance and Outlook

Further optimization and wider adoption of defined media will drive breakthroughs in
PSC research and clinical applications. With the development of more stable and high-
performance defined media, PSC culture processes are expected to become even
simpler and more automated. This will enable large-scale, cost-effective production of
high-quality PSCs and their differentiated derivatives, accelerating the commercialization
of regenerative medicine products and offering new treatment options for a broader
range of diseases. Defined media represent a crucial step towards 'off-the-shelf' cell

therapy products, and their evolution is set to continue.

Source: https://cellbase.com/blogs/news/defined-media-pluripotent-stem-cell-maintenance
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#26 Integrated Advances in CHO Cell Engineering,
Media, Perfusion, and PAT Drive Next-Gen Productivity
Leap in Mammalian Cell Culture

Published September 03, 2026 Pharma's Almanac USA

| OVERVIEW

Volumetric productivity in mammalian cell culture, particularly with CHO cells, has
dramatically increased due to integrated advancements in cell engineering, media
optimization, high-density seeding, fed-batch intensification, perfusion, and advanced
process control. Process Analytical Technology (PAT), especially Raman
spectroscopy and model predictive control, plays a crucial role in managing
intensified processes by enabling real-time process monitoring and control. These
innovations fundamentally improve the efficiency and scalability of biopharmaceutical

manufacturing, directly leading to reduced production costs and accelerated time-to-

market.



| IN DEPTH

Key Findings

Volumetric productivity in mammalian cell culture, especially for the widely used CHO
(Chinese Hamster Ovary) cell lines, has dramatically increased over the past five years.
This significant leap is the result of a multifaceted integration of advancements in CHO
cell engineering, media optimization, high-density seeding strategies, intensified fed-
batch culture, perfusion culture techniques, and sophisticated process control,

particularly Process Analytical Technology (PAT).

Technical and Business Details

The productivity gains stem from the synergistic effects of multiple technological
advancements. First, genetic engineering modifications to CHO cell lines have enhanced
target protein production efficiency and cell proliferation capabilities. Second, precise
development of Chemically Defined Media (CDM) has optimized the balance of nutrients
and growth factors to maximize cell growth and productivity. High-density seeding and
intensified fed-batch strategies have significantly increased cell numbers within
bioreactors, enabling greater product yields. Furthermore, perfusion culture allows for
sustained high cell densities and efficient removal of metabolic waste, facilitating
continuous production. To monitor and control these processes in real-time, PAT tools
like Raman spectroscopy have been introduced, enabling non-invasive, real-time
measurement of critical parameters such as biomass, glucose, and lactate during
cultivation. Combining this with Model Predictive Control (MPC) allows for autonomous

adaptation to process variations, maintaining optimal culture conditions.

Background and Industry Context

The rapid expansion of the biopharmaceutical market necessitates large-scale, cost-
effective production of monoclonal antibodies and other recombinant proteins.
Traditional batch culture often required numerous large-volume bioreactors to meet
product demand, incurring substantial capital investment and operational costs. Process
intensification and enhancement, as described here, allow for achieving equivalent or
greater yields with a smaller footprint, thereby reducing manufacturing costs. This helps
control biopharmaceutical prices and increases patient access to these critical
medicines. Consequently, Contract Development and Manufacturing Organizations

(CDMOs) are boosting their competitiveness to meet diverse customer needs.



Strategic Significance and Outlook

These advancements in mammalian cell culture are set to continue, forming the bedrock
for next-generation biopharmaceutical manufacturing. Future expectations include
further integration of continuous manufacturing processes, widespread adoption of in-
line PAT, and deeper process optimization through Al and machine learning. This will
lead to the realization of flexible and adaptive 'factories of the future,' capable of
efficiently meeting the demands of personalized medicine and high-mix, low-volume
production. Ultimately, these technological innovations will play a crucial role in further
shortening the time-to-market for therapeutics and improving health and quality of life for

patients worldwide.

Source: https://www.pharmasalmanac.com/articles/the-next-productivity-leap-in-mammalian-cell-culture
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#28 Transcenta Therapeutics and WuXi Biologics
Forge Strategic Alliance to Expedite
Commercialization of HiCB Continuous Bioprocessing
Technologies

Published September 09, 2026 BioSpace USA

| OVERVIEW

Transcenta Therapeutics and WuXi Biologics have entered a strategic collaboration
to accelerate the commercialization and deployment of Transcenta's proprietary High-
Intensity Continuous Bioprocessing (HiCB) platform and ExcelPro cell culture media.
The HiCB platform integrates intensified continuous perfusion upstream processing
with hybrid continuous downstream purification, aiming for dramatic productivity
increases and cost reductions. This partnership is expected to drive advancements in
next-generation biopharmaceutical manufacturing processes, contributing to more

efficient and economical therapeutic delivery.



| IN DEPTH

Key Findings

Transcenta Therapeutics and WuXi Biologics have formed a strategic partnership to
accelerate the commercialization and global deployment of Transcenta's proprietary
"High-Intensity Continuous Bioprocessing (HiCB) platform" and "ExcelPro Cell Culture
Media." This alliance targets significant productivity enhancements and cost reductions

in next-generation biopharmaceutical manufacturing.

Technical and Business Details

The HiCB platform is a revolutionary technology integrating intensified continuous
perfusion upstream processing with hybrid continuous downstream purification.
Compared to conventional batch manufacturing processes, it enables continuous
product production at high cell densities within a smaller footprint. This maximizes
bioreactor utilization and drastically reduces manufacturing costs. ExcelPro cell culture
media are specifically designed to maximize the performance of the HiCB platform,
optimizing cell growth and target protein production efficiency. WuXi Biologics
contributes its extensive experience as a global CDMO (Contract Development and
Manufacturing Organization), broad customer base, and deep expertise in continuous
manufacturing technologies to accelerate the HiCB platform's market introduction. This
partnership holds potential application across a wide range of biopharmaceuticals,
including monoclonal antibodies, recombinant proteins, and cell and gene therapy

products.

Background and Industry Context

The biopharmaceutical industry faces the dual challenges of increasing demand for
therapeutics and escalating development costs. To address this, continuous and
intensified manufacturing processes have emerged as a dominant trend. Continuous
bioprocessing offers higher production efficiency, reduced capital expenditure, and
simplified quality control compared to traditional batch processes. However, its
implementation requires substantial technological expertise and investment. The
Transcenta-WuXi Biologics partnership strategically combines their respective strengths
to overcome these challenges and accelerate the adoption of continuous manufacturing

technologies.



Strategic Significance and Outlook

This collaboration represents a crucial step for the HiCB platform to become a standard
technology in biopharmaceutical manufacturing. In the future, the technology is expected
to be applied to various pipeline products, establishing more efficient and economical
manufacturing processes that will accelerate the market introduction of new
biopharmaceuticals. This will enable pharmaceutical companies to deliver innovative
therapies to patients more rapidly and affordably. Furthermore, WuXi Biologics' global
influence could further enhance the HiCB platform's competitive advantage in worldwide
CDMO services.

Source: https://www.biospace.com/press-releases/transcenta-therapeutics-and-wuxi-biologics-enter-into-
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#29 Enzyme Engineering Achieves Leap Forward with
Al and Machine Learning: Generative Al Models
Predict Sequence-Structure-Function Relationships,
Accelerating Novel Biocatalyst Design

Published September 03, 2026 ACS Publications USA

| OVERVIEW

This review discusses the dramatic evolution of enzyme engineering from classical
methods to Al-assisted biocatalyst development. The application of machine learning
and generative Al models enables predictive exploration of enzyme sequence-
structure-function relationships, accelerating enzyme optimization and the design of
novel enzymes with tailor-made catalytic functions. This technological innovation
represents a breakthrough in enhancing the efficiency and specificity of biocatalysis
across diverse fields, including pharmaceutical manufacturing, chemical industries,

and environmental biotechnology.



| IN DEPTH

Key Findings

Enzyme engineering has undergone a dramatic transformation from classical strategies
to Al-driven biocatalyst design, with the introduction of machine learning (ML) and
generative Al models significantly accelerating the predictive exploration of enzyme
sequence-structure-function relationships. This allows for the design of novel enzymes

optimized for specific industrial applications with unprecedented speed and precision.

Technical and Clinical Details

Traditionally, enzyme engineering relied on methods like site-directed mutagenesis and
random mutagenesis to improve specific enzyme properties (e.g., stability, catalytic
efficiency, substrate specificity). However, these approaches were often trial-and-error-
prone, time-consuming, and costly. The advent of Al and ML fundamentally changes this
process. By training Al models on vast datasets of enzyme sequences, structures, and
functional data, predictive modifications of amino acid sequences for desired functions,
or the design of novel enzymes catalyzing previously unknown reactions, become
feasible. Generative Al models, in particular, learn from existing enzyme datasets to
create entirely new enzyme sequences and structures, enabling the 'design' of enzymes
with functions previously considered impossible. For instance, enzymes stable under
specific temperature or pH conditions, enzymes with high specificity for non-natural
substrates, or enzymes that degrade particular harmful substances can now be

computationally designed, dramatically streamlining the experimental validation phase.

Background and Industry Context

Enzymes are utilized as biocatalysts across a wide range of industrial sectors, including
pharmaceutical manufacturing, food processing, biofuel production, and environmental
remediation. Their efficiency and specificity directly impact process economics and
sustainability. However, the functions of naturally occurring enzymes are not always
optimally suited for industrial applications. The emergence of Al-driven enzyme
engineering bridges this gap, opening new avenues for providing 'tailor-made enzymes'
to industries. This promises diverse benefits, such as reducing the environmental
footprint of chemical synthesis processes, accelerating new drug development, and
improving biofuel production efficiency. As the global bioeconomy expands, the demand

for high-performance biocatalysts continues to grow.



Strategic Significance and Outlook

Al-driven enzyme engineering is expected to develop rapidly in the coming years,
becoming the new standard for biocatalyst design. Integration with quantum chemistry
calculations and collaboration with robotic automation platforms for experimentation are
anticipated to further accelerate the Design-Build-Test-Analyze (DBTA) cycle. This will
enable access to previously inaccessible chemical and functional spaces, leading to the
creation of sustainable and innovative solutions across medicine, energy, environment,
and agriculture. This technology is poised to dramatically reduce the time from 'in silico
design' to 'practical application' of enzymes, becoming a central driving force for

biotechnology innovation.

Source: https://pubs.acs.org/jafcau/article/74/32/24761/5250152/Enzyme-Engineering-From-Classical-
Strategies-to-Al
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#30 Evolving Economics of Single-Use
Biomanufacturing: Large-Scale Bioreactors and
Process Intensification Expand Commercial
Production Strategies

Published September 10, 2026 Pharma's Almanac USA

| OVERVIEW

The economics of single-use biomanufacturing are increasingly dependent not just on
bioreactor volume but on utilization, process productivity, and annual throughput.
Specifically, the introduction of larger single-use bioreactors and process
intensification technologies is broadening the scope of commercial manufacturing
strategies beyond traditional stainless steel facilities. This enhances flexibility, cost-
efficiency, and time-to-market in biopharmaceutical production, offering suitable

solutions for small-to-mid-scale operations and multi-product manufacturing.



| IN DEPTH

Key Findings

The economics of single-use biomanufacturing are now heavily influenced by
multifaceted factors beyond mere bioreactor volume, including facility utilization rates,
process productivity, and total annual throughput. The combination of larger single-use
bioreactors with process intensification techniques is unlocking new commercial
manufacturing strategies previously unattainable with traditional stainless steel

equipment.

Technical and Business Details

Single-use systems eliminate the need for Clean-in-Place (CIP) and Steam-in-Place
(SIP) procedures, dramatically reducing setup and turnaround times and enhancing
flexibility for manufacturing multiple products in the same facility. Recent advancements
have seen the emergence of large-scale single-use bioreactors, some exceeding 2000L
in volume. When combined with process intensification technologies like continuous
perfusion culture or intensified fed-batch culture, these systems enable commercial-
scale production that was previously uneconomical with smaller single-use setups. This
allows for achieving target annual production volumes more efficiently and with lower
capital expenditures (CAPEX). Waste management and reducing environmental impact

are also critical considerations, demanding optimization across the entire supply chain.

Background and Industry Context

The biopharmaceutical industry increasingly values manufacturing flexibility and agility
due to the rise of high-mix, low-volume production, advances in personalized medicine,
and the need for rapid production scale-up during pandemics. While traditional stainless
steel facilities were suitable for large-scale production, they suffered from high
changeover costs and lengthy times, making them unsuitable for small-batch production.
Single-use technology emerged as a solution to these challenges, initially primarily used
for clinical trial stages and rare disease drug production. However, with technological
maturity and improved scale-up capabilities, it has now become a mainstream

component of commercial manufacturing.



Strategic Significance and Outlook

The economics of single-use biomanufacturing will continue to evolve, remaining a
critical factor influencing the competitiveness of the biopharmaceutical industry. Further
advancements in scale, automation, and supply chain integration will enable efficient
production of even more complex biopharmaceuticals and advanced modalities like cell
and gene therapy products. This will allow pharmaceutical companies to reduce risks
and shorten time-to-market, providing patients with faster and broader access to
innovative therapies. Single-use technology is expected to be an indispensable driver

towards realizing a sustainable and flexible biomanufacturing ecosystem.

Source: https://www.pharmasalmanac.com/articles/the-changing-economics-of-single-use-

biomanufacturing

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://www.pharmasalmanac.com/articles/the-changing-economics-of-single-use-biomanufacturing
https://www.pharmasalmanac.com/articles/the-changing-economics-of-single-use-biomanufacturing

#31 Al and Machine Learning Enhance Bioenergy
Production from Anaerobic Digestion Through
Advanced Data Processing, Predictive Models, and
Intelligent Control

Published September 08, 2026 MDPI  Switzerland

| OVERVIEW

This review summarizes advances in machine learning (ML) and Al-based
approaches for predicting, optimizing, and intelligently controlling bioenergy
generation in anaerobic digestion (AD) processes. The emphasis is on utilizing data
processing pipelines, neural network architectures, soft sensors, and digital twins to
improve process stability and biogas production. This technology is expected to play
a crucial role in enhancing the efficiency and sustainability of renewable energy

production.



| IN DEPTH

Key Findings

In the realm of bioenergy generation from anaerobic digestion (AD) processes, Artificial
Intelligence (Al) and Machine Learning (ML)-based approaches are demonstrating
significant progress in process prediction, optimization, and intelligent control. These
technologies, through the utilization of data processing pipelines, predictive models, and
digital twins, are capable of substantially improving AD process stability and biogas

production efficiency.

Technical and Clinical Details

The AD process is a complex microbiological process that generates biogas (methane
and carbon dioxide) from organic waste and is sensitive to fluctuations in operating
conditions. Al and ML are particularly effective in modeling the nonlinear and dynamic
nature of this process. Specifically, the following elements are utilized: First, real-time
process data (e.g., temperature, pH, volatile fatty acid concentrations, biogas flow rate)
obtained from various sensors are integrated and cleaned through efficient data
processing pipelines. Next, based on these data, ML algorithms, such as neural
networks and support vector machines, construct models that predict biogas production
and process stability. Soft sensors estimate parameters that are difficult to measure
directly (e.g., microbial community structure) from other measurable variables.
Furthermore, digital twins function as virtual replicas of physical AD reactors, combining
real-time data with simulations to predict process behavior and test optimal control
strategies. Intelligent control systems dynamically adjust reactor operating conditions
(e.g., substrate feeding rate, temperature) based on these predictions and models,

maximizing process efficiency.



Background and Industry Context

From the perspectives of global warming countermeasures and energy security, the
importance of biogas as a renewable energy source is increasing. Anaerobic digestion is
a sustainable technology that simultaneously processes various organic wastes, such as
agricultural waste, food waste, and sewage sludge, while recovering energy. However,
the instability of AD processes and variability in production efficiency have hindered their
commercial widespread adoption. The introduction of Al and ML offers groundbreaking
solutions to overcome these challenges, enabling more reliable and economically viable
biogas production. This contributes to achieving sustainability goals in both waste

management and energy production sectors.

Strategic Significance and Outlook

Al and ML technologies hold the potential to redefine the future of anaerobic digestion
processes. In the future, more sophisticated algorithms, larger datasets, and the
integration of decentralized control systems will further advance the autonomous
optimization of AD processes. This will lead to reduced operating costs for biogas
production facilities, improved energy conversion efficiency, and the ability to recover
more energy from a wider variety of waste types. These advancements will strengthen
the principles of a circular economy and are indispensable for expanding the role of
biogas in the renewable energy portfolio. Ultimately, these technological innovations are

expected to contribute to the realization of a cleaner and more sustainable society.

Source: https://www.mdpi.com/1996-1073/19/18/4244
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#32 Continuous Multi-Column Chromatography
Integrates and Intensifies Monoclonal Antibody
Downstream Processing, Boosting Efficiency and
Sustainability

Published September 08, 2026  BioProcess International USA

| OVERVIEW

The integration of two chromatography steps using a continuous multi-column
chromatography (MCC) system is shown to dramatically improve the efficiency and
sustainability of downstream processing in monoclonal antibody (mAb)
manufacturing. This integrated approach enables uninterrupted operations, efficient
resin utilization, in-line viral inactivation, high automation, and a reduced equipment
footprint. These advancements result in lower manufacturing costs and increased
productivity, effectively resolving bottlenecks in biopharmaceutical production

processes.



| IN DEPTH

Key Findings

In the manufacturing of monoclonal antibodies (mAbs), the integration and intensification
of downstream processing using a continuous multi-column chromatography (MCC)
platform has been demonstrated to dramatically enhance the overall efficiency and
sustainability of the process. Specifically, integrating two chromatography steps into a
single continuous system achieves improvements in productivity, cost reduction, and

footprint reduction.

Technical and Business Details

Traditional mAb downstream processing typically involves multiple batch-mode
chromatography steps, which are time-consuming, require large-scale equipment, and
incur high costs. An MCC system employs several smaller columns arranged in parallel
or series, allowing for continuous loading, washing, elution, and regeneration, thereby
utilizing resin far more efficiently than batch processes. The approach discussed in this
article seamlessly integrates, for example, Protein A chromatography with subsequent
purification steps (e.g., ion exchange chromatography). This integration reduces the
need for intermediate holding tanks, lowers buffer consumption, increases the level of
process automation, and permits the incorporation of in-line viral inactivation steps.
Consequently, overall process time is shortened, manufacturing costs are reduced, and
product yield is improved. A smaller equipment footprint also helps to curb capital costs

for facility construction or expansion.

Background and Industry Context

Biopharmaceuticals, particularly mAbs, play a central role in treating cancer and
autoimmune diseases, with their demand continuously increasing globally. However,
high manufacturing costs have driven up product prices, limiting patient access.
Continuous manufacturing processes are gaining traction as a primary strategy to
address this challenge. With advancements in upstream high-cell-density culture,
downstream processing bottlenecks have become apparent, making innovative
downstream technologies like MCC indispensable. These technologies introduce
Industry 4.0 and smart factory concepts into biomanufacturing, potentially revolutionizing

the future of biopharmaceutical production.



Strategic Significance and Outlook

The increasing adoption and technological innovation in continuous multi-column
chromatography are expected to expand its applications beyond mAbs to other
biopharmaceuticals, such as bispecific antibodies, antibody-drug conjugates (ADCs),
and recombinant proteins. In the future, further integration with advanced Process
Analytical Technology (PAT) and Al-driven control systems is anticipated to achieve
autonomous optimization of the entire process, further enhancing quality control. This
will lead to further reductions in biopharmaceutical costs, improved manufacturing
scalability and flexibility, and faster, more affordable delivery of new therapeutics to
patients. This technology will play a central role in increasing the sustainability and

competitiveness of the biopharmaceutical industry.

Source: https://www.bioprocessintl.com/sponsored-content/integrated-and-intensified-downstream-

processing-within-a-continuous-multi-column-chromatography-platform
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#33 Serum-Free Media Drives Cell Culture
Standardization, Ensuring Reproducibility and Safety
Through Defined Composition and Reduced Batch
Variability

Published September 07, 2026  Procell Germany

| OVERVIEW

Comparing serum-containing and serum-free media in cell culture, the article
highlights that serum-free media offer clearly defined compositions, minimal batch-to-
batch variability, and improved experimental reproducibility. This makes serum-free
media particularly suitable for mechanistic research, precise experimental
procedures, cell therapy, and biopharmaceutical manufacturing. The adoption of
serum-free media is essential for guaranteeing the safety and efficacy of cell
products, especially for clinical applications, and demonstrates an advantage in

meeting regulatory requirements.



| IN DEPTH

Key Findings

In cell culture systems, serum-free media are shown to significantly advance
standardization and safety in cell therapy and biopharmaceutical manufacturing by
offering a clearly defined composition, minimal batch-to-batch variability, and improved

experimental reproducibility compared to serum-containing media.

Technical and Business Details

Serum-free media, with all components present at known concentrations, provide
significantly greater process transparency and control than media utilizing animal-
derived serum with its undefined composition. In serum-containing media, variability in
unknown growth factors, proteins, and hormones within the serum posed a risk of
inconsistencies in cell proliferation and function across different lots. In contrast, serum-
free media minimize this variability, enhancing experimental reproducibility and

improving process robustness. This offers several advantages:

« Simplified Quality Control: Eliminating undefined components simplifies quality

control processes, making it easier to ensure batch-to-batch consistency.

» Regulatory Approval: Especially in the manufacturing of cell therapy products for
human use and biopharmaceuticals, the use of animal-derived components faces
stringent regulatory scrutiny due to risks of viral/prion contamination and
immunogenicity. Serum-free media, particularly animal component-free (ACF) media,

reduce these risks and contribute to faster approval.

o Streamlined Downstream Processing: The absence of serum proteins eliminates
the need for their removal, simplifying purification processes and reducing

downstream costs and time.

o Optimization for Specific Cell Types: Media composition can be precisely tailored
for specific cell types or research objectives, allowing for maximized cell growth or

specific functional expression.



Background and Industry Context

The biopharmaceutical industry consistently pursues manufacturing process
standardization and optimization to efficiently produce high-quality, safe products. In cell
therapy and regenerative medicine, where cells are the final product, the stability and
safety of the culture environment are paramount. While serum-containing media were
widely used for decades, their limitations became apparent, accelerating the shift
towards serum-free alternatives. This reflects a fundamental paradigm shift in

biomanufacturing, from lab scale to large-scale commercial production.

Strategic Significance and Outlook

Serum-free media technology will continue to evolve, with new products developed to
support a wider range of cell types and novel applications such as complex 3D cultures
and organoid cultivation. The application of Al and machine learning could further
optimize media composition to cell-specific needs, potentially leading to personalized
cell culture solutions. This is expected to shorten biopharmaceutical development times,
reduce manufacturing costs, and ultimately deliver innovative therapies to more patients.
Serum-free media will remain an indispensable foundational technology for building a

sustainable and high-quality biomanufacturing future.

Source: https://www.procellsystem.com/resources/cell-culture-academy/serum-containing-vs-serum-free-

choosing-the-right-cell-culture-system-2206
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#34 Panasonic & CiRA Foundation Partner to
Automate iPSC Manufacturing, Targeting High-Quality,
Cost-Effective Therapies

Published September 04, 2026  Facebook (Panasonic Stories in 60 sec) Japan

| OVERVIEW

Panasonic Holdings has announced a partnership with the CiRA Foundation to
establish an automated, closed process for the efficient cultivation and large-scale
manufacturing of high-quality iPSC-derived cells. This initiative directly addresses the
scalability and cost bottlenecks currently limiting iPSC-based therapies. The
collaboration aims to significantly reduce production expenses and accelerate the

accessibility of iPSC treatments for a wider patient population.



| IN DEPTH

Key Findings

Panasonic Holdings has partnered with the CiRA Foundation to develop an automated
and closed process for the efficient, large-scale cultivation and manufacturing of high-

quality induced pluripotent stem cell (iPSC)-derived cells. This strategic collaboration is
designed to overcome critical scalability and cost bottlenecks in iPSC-based therapies,
paving the way for more affordable and widely accessible regenerative medicine in the

future.

Technical / Clinical Details

The core of this partnership involves integrating Panasonic's advanced factory
automation (FA) technologies with the CiRA Foundation's deep expertise in iPSC
research. The goal is to automate the entire iPSC manufacturing workflow—from cell
culture and differentiation to quality control—within a fully enclosed system. This
approach is expected to drastically reduce the risk of contamination from human
intervention, ensuring greater consistency and reproducibility of cell products. By
leveraging robotics, image recognition, and data analytics, the platform aims to produce
high-quality iPSC-derived cells at a significantly lower cost and faster pace than
conventional methods, facilitating compliance with Good Manufacturing Practice (GMP)

standards for clinical applications.

Background & Context

While iPSCs hold immense promise for regenerative medicine, their therapeutic
application has been constrained by complex, labor-intensive, and expensive
manufacturing processes. Autologous iPSC therapies, in particular, face challenges due
to personalized production requirements, driving up costs and limiting broad patient
access. This collaboration between a leading technology conglomerate and a
foundational iPSC research institution is a strategic move to industrialize iPSC
production, addressing a major bottleneck that impacts the entire regenerative medicine
sector. It underscores a global trend towards process intensification and automation to

make advanced therapies economically viable.



Strategic Significance & Outlook

The successful development of this automated manufacturing platform is anticipated to
accelerate the availability of various iPSC-derived cell products for treating intractable
diseases. By making iPSC therapies more affordable and scalable, Panasonic and the
CiRA Foundation aim to expand patient access significantly. Furthermore, Panasonic
intends to potentially offer this technology to other companies and research institutions,
thereby contributing to the broader development of the regenerative medicine industry.
This initiative is a testament to Japan's continued leadership and investment in the

advanced therapy sector, solidifying its position in the global biomedical landscape.

Source: https://www.facebook.com/PanasonicGroup/posts/could-a-future-where-ips-cell-therapies-are-
both-high-quality-and-affordable-be-/1469253058571435/
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#35 Northway Biotech Unveils €61M Cell &

Personalized Medicine CDMO in Lithuania, Bolstering
European CAR-T Manufacturing

Published Published Published September 07, 2026 chemanager-online.com Y K7 =7

| OVERVIEW

Northway Biotech has launched a state-of-the-art €61 million Contract Development
and Manufacturing Organization (CDMO) in Vilnius, Lithuania, specifically designed
for cell therapy and personalized medicine. This 3,500 sq. m facility, featuring up to
20 cGMP manufacturing lines, is poised to significantly expand Europe's capacity for
advanced cell therapies, including CAR-T, driving the critical transition towards

industrial-scale production.



| IN DEPTH

Background

The cell therapy market is undergoing rapid expansion, primarily fueled by advanced
modalities such as CAR-T therapies, which have demonstrated significant clinical
efficacy in treating hematologic malignancies. Despite these breakthroughs, the high
costs and inherent manufacturing complexities, coupled with a global scarcity of
production capacity, present substantial hurdles. Contract Development and
Manufacturing Organizations (CDMOs) play a crucial role in mitigating these
bottlenecks, empowering biopharmaceutical companies to accelerate the development
and commercialization of their innovative therapies. Northway Biotech's strategic
investment directly addresses this escalating demand, aiming to fortify Europe's cell

therapy supply chain and broaden patient access to these transformative treatments.

Key Findings

Northway Biotech has inaugurated a state-of-the-art €61 million Contract Development
and Manufacturing Organization (CDMO) facility in Vilnius, Lithuania, dedicated to cell
therapy and personalized medicine. This substantial investment is strategically
positioned to significantly bolster Europe's industrial-scale production capabilities for
advanced cell therapies, with a particular focus on revolutionizing CAR-T cell

manufacturing.

Technical & Clinical Details

The 3,500 sq. m facility incorporates specialized infrastructure engineered to support the
manufacturing of autologous and allogeneic cell-based therapies, personalized
therapeutic vaccines, and advanced 3D human tissue technologies. Equipped with up to
20 independent manufacturing lines, it offers unmatched flexibility to accommodate
diverse therapeutic modalities and client requirements. Engineered to adhere to
stringent cGMP (current Good Manufacturing Practice) standards, the facility will enable
the efficient and high-quality production of complex cell therapy products. Critically, this
move facilitates the crucial shift of CAR-T cell manufacturing from traditional university
hospital settings to industrial-scale contract facilities, representing a significant stride
towards widespread commercial availability. The facility is projected to secure GMP
authorization within six months, paving the way for rapid initiation of clinical and

commercial manufacturing operations.



Strategic Significance & Outlook

The new Vilnius facility is strategically positioned as a central hub for cell therapy
manufacturing across the Nordic and Baltic regions. Its robust, industrial-scale CAR-T
manufacturing capabilities will provide a critical resource for numerous biotechnology
and pharmaceutical companies. With the continued advancement of personalized
medicine, the demand for cell therapies is projected to escalate further, underscoring the
increasing importance of specialized CDMOs like Northway Biotech. This facility is
poised to accelerate the development and commercialization of novel treatments,

ultimately broadening patient access to revolutionary cell therapies.

Source: https://chemanager-online.com/en/news/northway-biotech-opens-61-million-cell-therapy-and-

personalized-medicine-cdmo
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#36 HEALIOS K.K. Advances Next-Gen NK Cell
Therapy for Solid Tumors, Leverages Scalable 3D
Bioreactor Manufacturing

Published September 03, 2026 HEALIOS K.K.  Japan

| OVERVIEW

HEALIOS K.K. is actively developing AKT-01, a gene-modified next-generation NK
cell treatment for solid tumors, utilizing a scalable 3D bioreactor manufacturing
process. This process enables efficient large-scale production and enhances the
functional efficacy of the therapy. AKT-01 is poised to become a novel treatment

option for solid tumors, addressing limitations of conventional therapies.



| IN DEPTH

Key Findings

HEALIOS K.K. is making significant strides in the development of AKT-01, a gene-
modified, next-generation Natural Killer (NK) cell therapy specifically targeting solid
tumors. A crucial aspect of this advancement is the adoption of a highly scalable 3D
bioreactor manufacturing process, which promises both efficient mass production and

enhanced functional efficacy of the therapeutic cells.

Technical / Clinical Details

AKT-01 involves genetically modifying iPSC-derived NK cells to boost their anti-tumor
activity. The innovative manufacturing process is centered on advanced 3D bioreactor
technology. These 3D bioreactors enable the efficient expansion and high-density
cultivation of NK cells, maintaining their superior functional attributes and viability during
large-scale production, a notable improvement over conventional 2D cultures. This
approach is expected to reduce production costs and shorten manufacturing timelines.
Furthermore, gene-editing techniques are used to insert CARs (Chimeric Antigen
Receptors) and other enhancers into iPSCs, thereby improving the NK cells' specific
recognition and killing capabilities against solid tumors. This strategy also paves the way

for off-the-shelf NK cell therapies, aiming to provide broader patient access.

Background & Context

Solid tumors remain a formidable challenge in cancer immunotherapy, with many cases
exhibiting limited response to conventional treatments. NK cells, as part of the innate
immune system, attack cancer cells through mechanisms distinct from T cells, and
generally present a lower risk of severe side effects like cytokine release syndrome often
associated with T cell therapies. Companies like HEALIOS K.K. are combining iPSC-
derived, gene-modified NK cells with advanced 3D bioreactor technology to overcome
these challenges and establish a new paradigm in solid tumor treatment. This is a critical
area where Japanese companies are leveraging their strengths amid intensifying

competition in regenerative medicine.



Strategic Significance & Outlook

The development of AKT-01 holds immense potential to significantly expand treatment
options for patients with solid tumors. Establishing a scalable 3D bioreactor
manufacturing process is vital for future commercial production and ensuring widespread
patient supply. As clinical trials for AKT-01 progress and demonstrate safety and efficacy,
it is anticipated to become a major breakthrough in the field of cancer immunotherapy.
HEALIOS K.K. aims to redefine the future of cancer treatment and improve patients’
quality of life through this technology. This initiative presents a highly promising
opportunity for researchers, engineers, and investors in the industrialization of cell

therapies.

Source: https://newsfile.futunn.com/public/NN-PersistNoticeAttachment/7781/20260903/734 _JPX-
20260903531095_en-us_0.PDF
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#37 In Vivo CAR T-cell Generation Advances: VivoVec
Platform Streamlines Manufacturing and Treatment
Workflows, Reducing Lymphodepletion Dependence

Published September 05, 2026  Frontiers International
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| OVERVIEW

Advances in in vivo CAR T-cell generation, particularly platforms like VivoVec, show
potential to simplify manufacturing and treatment workflows by enhancing CAR T-cell
expansion and persistence. This approach may reduce reliance on conventional

lymphodepleting preconditioning and overcome ex vivo manufacturing challenges,

thereby improving CAR T-cell therapy accessibility and convenience.



| IN DEPTH

Key Findings

Significant progress is being made in the field of in vivo CAR T-cell generation, where
platforms like VivoVec demonstrate the potential to enhance CAR T-cell expansion and
persistence directly within the patient's body. This innovative approach promises to
substantially simplify both the manufacturing and treatment workflows for CAR T-cell

therapies, offering a compelling alternative to current ex vivo methods.

Technical / Clinical Details

Traditional CAR T-cell therapy involves a complex ex vivo manufacturing process: T cells
are harvested from the patient, genetically modified and expanded outside the body, and
then reinfused. In contrast, in vivo CAR T-cell generation directly administers gene-
editing vectors (e.g., lentiviral or adeno-associated viral vectors) to the patient, leading to
the modification and activation of T cells within their natural physiological environment.
Platforms like VivoVec are designed to ensure efficient vector delivery and robust in vivo
expression and expansion of CAR T-cells, thereby enhancing their function and
persistence. This bypasses or significantly streamlines labor-intensive ex vivo cell
culture and quality control steps, leading to reduced manufacturing costs, shortened
production times, and faster treatment initiation. Furthermore, in vivo CAR T-cell
generation may lessen the need for lymphodepleting preconditioning, a common
requirement in conventional CAR T-therapies, which can reduce patient burden and

associated toxicities.

Background & Context

CAR T-cell therapy has revolutionized the treatment of hematological cancers, but its
widespread adoption is still constrained by manufacturing complexity, high costs, and
limited patient access. The ex vivo manufacturing paradigm demands specialized
facilities and highly skilled personnel, making it difficult to deliver this life-saving
treatment to all eligible patients. In vivo CAR T-cell generation is emerging as a next-
generation approach with the potential to fundamentally resolve these manufacturing
bottlenecks, attracting considerable attention from academia and industry alike. Its
successful establishment could expand the application of CAR T-therapy to a broader

range of diseases and solidify its status as a standard therapeutic option.



Strategic Significance & Outlook

The advancement of in vivo CAR T-cell generation technology holds the promise of
dramatically improving the accessibility and convenience of CAR T-therapy. The
simplification of manufacturing processes will directly translate into lower treatment
costs, potentially enabling the deployment of CAR T-therapies in resource-limited
settings. Future efforts will likely focus on optimizing delivery platforms, rigorously
validating in vivo safety and efficacy, and expanding clinical applications across various
cancer types. As this technology matures, it is expected to bring a significant
transformation to the current CAR T-therapy supply chain, serving as a critical milestone
for delivering life-saving treatments to a greater number of patients. Researchers,

engineers, and investors are keenly watching the progress in this burgeoning field.

Source: https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2026.1927594/pdf
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#38 Membrane-Fusogenic Nanoparticles Revolutionize
Gene & Cell Therapy: Enhancing NK Cell Anti-Tumor
Activity with Precision Delivery

Published September 09, 2026 ACS Publications International

| OVERVIEW

Membrane-fusogenic nanoparticles are emerging as a versatile platform for precise
and efficient therapeutic delivery in gene and cell therapy. These nanoparticles can
engineer adoptive cells for surface remodeling and cytosolic reprogramming, with
reported examples showing enhanced NK cell-mediated lysis against tumor cells.
This technology holds significant promise for substantially improving the efficacy of

cancer immunotherapies.



| IN DEPTH

Key Findings

Membrane-fusogenic nanoparticles are gaining significant attention as a versatile
platform for precise and highly efficient therapeutic delivery in both gene and cell
therapies. These innovative nanoparticles possess the unique capability to engineer
adoptive immune cells through surface remodeling and direct cytosolic reprogramming,
with specific demonstrations showing their potential to significantly enhance the anti-

tumor lytic activity of Natural Killer (NK) cells.

Technical / Clinical Details

Membrane-fusogenic nanoparticles are designed with properties that facilitate fusion
with cell membranes, enabling the efficient intracellular delivery of various therapeutic
molecules, including gene-editing tools, small-molecule drugs, and functional proteins.
This technology offers particular advantages in cell therapy applications. For instance,
by applying specific membrane-fusogenic nanoparticles to NK cells, it is possible to
upregulate the expression of activating receptors on the NK cell surface or improve their
ability to recognize and bind to tumor cells. Proof-of-concept studies have shown that
engineered NK cells, treated with these nanoparticles, exhibit enhanced lytic activity
(killing capacity) against tumor cells. This significantly elevates the potential of NK cells
as more potent cancer therapeutics. Furthermore, cytosolic reprogramming techniques
allow for direct control over cellular functional pathways, opening avenues for further

optimizing therapeutic efficacy.

Background & Context

While cancer immunotherapy has seen remarkable advancements in recent years,
challenges such as limitations in therapeutic efficacy, high manufacturing costs, and
managing side effects still persist. Adoptive immune cell therapies, particularly those
using NK cells, offer advantages over T cell therapies in terms of a generally safer
profile; however, efficient cell engineering techniques are needed to maximize their anti-
tumor activity. Membrane-fusogenic nanoparticles provide a promising non-viral
approach to address these challenges, potentially mitigating immunogenicity and safety

concerns associated with viral vectors, and offering improved manufacturing scalability.



Strategic Significance & Outlook

The application of membrane-fusogenic nanoparticles is set to open new frontiers in
gene and cell therapy. As this technology continues to develop, it could become a
powerful tool not only for NK cell therapies but also for CAR-T cell therapies and other
immune cell-based treatments, enhancing their therapeutic potential. Future research
will focus on further optimizing nanoparticle stability in vivo, their specificity for target
cells, and their toxicity profiles. This technology holds the promise of accelerating the
development of safer and more effective immune cell therapies for cancer, ultimately
leading to significant improvements in patient outcomes. Researchers, engineers, and
investors recognize this innovative delivery technology as a crucial component shaping

the future of cell therapy.

Source: https://pubs.acs.org/nalefd/article/26/35/11610/5328380/Membrane-Fusogenic-Nanoparticles-for-

Gene-and-Cell
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#39 Australia Establishes Sovereign Viral Vector

Manufacturing with VVMF TGA License, Boosting Asia-
Pacific Cell & Gene Therapy Capabilities

Published September 11, 2026 TechNode Global Australia

| OVERVIEW

Australia's Viral Vector Manufacturing Facility (VVMF) has secured a Therapeutic
Goods Administration (TGA) manufacturing license for its Sydney site. This enables
VVMF to produce GMP-compliant viral vectors, serving cell and gene therapy
developers in Australia and the Asia Pacific region. The license signifies the

establishment of sovereign viral vector manufacturing capability in Australia, reducing
reliance on overseas suppliers.



| IN DEPTH

Key Findings

The Viral Vector Manufacturing Facility (VVMF) in Australia has been granted a
Therapeutic Goods Administration (TGA) manufacturing license for its Sydney site. This
critical authorization empowers VVMF to commence the production of viral vectors under
Good Manufacturing Practice (GMP) standards, providing essential services to cell and

gene therapy developers across Australia and the broader Asia-Pacific region.

Technical / Clinical Details

VVMF's Sydney facility is specialized in the GMP manufacturing of replication-
incompetent viral vectors, which are crucial delivery tools for gene therapies. The facility
offers end-to-end services, including process and analytical development, GMP
manufacturing, and quality control for cell and gene therapy products. It integrates
advanced bioprocessing technologies with stringent quality assurance systems to
ensure a high-quality and consistent supply of viral vectors, from clinical trials through
commercial production. This localized capability allows developers to source essential
vectors domestically, facilitating faster and more efficient development processes without
reliance on international suppliers. The stable supply of high-quality viral vectors is

particularly vital for the rapid advancement and commercialization of gene therapies.

Background & Context

The global cell and gene therapy market is experiencing exponential growth, driving an
increasing demand for viral vectors as key delivery vehicles. However, viral vector
manufacturing is technologically complex, subject to rigorous regulatory requirements,
and has faced global capacity shortages. For Australia, possessing a sovereign viral
vector manufacturing capability is of paramount importance for national biosecurity and
the strength of its medical infrastructure. This TGA license represents a landmark
achievement, as it establishes Australia's self-sufficiency in the gene therapy supply
chain, fostering a stable development and manufacturing environment less susceptible
to global supply disruptions. This will enable regional research institutions and

companies to more readily advance sophisticated therapeutic developments.



Strategic Significance & Outlook

The TGA license awarded to VVMF is poised to accelerate the development of the cell
and gene therapy sector in Australia and the Asia-Pacific region. The establishment of
domestic GMP-compliant viral vector manufacturing capabilities will simplify the conduct
of clinical trials and expedite the market entry of novel gene therapies. This will support
the development of innovative treatments for a wide range of diseases, from rare genetic
disorders to cancer and infectious diseases. VVMF is expected to play a crucial role in
strengthening the regional biotechnology ecosystem and expanding access to gene
therapies. For investors, this signals an increasing growth trajectory for the cell and gene
therapy industry in the region, accompanied by expanded investment opportunities in

critical supply chain infrastructure.
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